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BcrynutenbHoe cioBO

§1 O6bL1a MPUATHO B3BOJHOBAHA IPEIJIOKEHNEM BBIIOJHUTE IPEeABADUTEIE-
HBI 0030p KHUTH, IIOCBAIIEHHON HMCII0JIb30BaHIIO A3biKa Python mia myx
CHCTEMHOTr0 afMUHUCTPUPOBaHUs. I BCIOMHMJIA CBOU OILIYIIEHUS, KOrga
BIIePBbIe IIO3HAKOMMJIACH C A3bIKOM Python mocsie MHOrux Jer mporpam-
MUPOBAHUSA HA APYTUX A3BIKAX; 9TO OBLIO MMOX0KEe HA CBEYKECTh BECEHHETr0
BeTpa U COrpeBalolliee TEIJIO COJIHIA IOCJe NoJroil 3uMbl. IIporpamMmMupo-
BaHUe Ha 3TOM A3BIKE 0KA3aJI0OCh HACTOJIbKO HEOOBIUalHO ITPOCTHIM U yBJIEe-
KaTeJbHBIM IeJIOM, UTO MHe YAaBaJI0oCh 3aKaHUYNBATH IPOTPAMMBI HAMHOTO
paHbIIIe, YeM IIPEXKJeE.

Byayuu cuCTeMHBIM aIMHHHCTPATOPOM, f HCIIOJb30Baja s3bIK Python
B OCHOBHOM /JIA PEIIIeHUA 3aJa4 CUCTEMHOI'O 1 CETEeBOI'O aAMUHUCTPHUPOBA-
Hus. f 3apaHee 3HAJa, HACKOJHKO BOCTPEOOBAHHO OyAeT XopoIiasd KHUra,
MMOCBSAINeHHASA IIPUMEHEeHNI0 si3biKka Python B cucTreMHOM agMUHUCTPUPO-
BaHWUU, 4 PaJia CKa3aThb, UTO 3TO B IIOJHOM Mepe OTHOCUTCS K JaHHOI KHUTE.
Astopam, Hoa (Noah) u I:xepemu (Jeremy), yaasoch HamucaTh MHTepeC-
HYI0O U YMHYI0O KHUTY O A3bIKe Python, KoTopnlii mpouHo oGocHOBAJICS
B c(epe CUCTEMHOTO aAMUHUCTPUPOBAHU. S HAX0KY 3Ty KHUTY IOJe3-
HOU U yBJIEKATEJIHHOM.

IIBe mepBbIe IJIaBbI IPEICTABIAIT CO00M BBeleHUE B A3LIK IIPOrPAMMUPOBA-
Hus Python mid cucTeMHBIX aqMUHUCTPATOPOB (M APYrUx), KOTOPHIE eIre
He 3HAKOMBI ¢ HUM. S1 oTHoIIy cebsa K ImMporpaMMEcCTaM Ha si3bike Python
CpeIHero ypoBHS, MIO9TOMY HEMAaJIO HOBOT'O y3HAJA U3 9TOM KHuUru. 1 moJa-
rao, 4To Jaske MCKYIIeHHbIe TPOTPaMMUCTHI HANAYT 3/1eCh HECKOJBKO HO-
BBIX IIpuemMoB. OCOOEHHO s PEKOMEHIYIO IIPOUYUTATD I'JIaBbI, [IOCBAINEHHBIE
CeTeBOMY afMUHUCTPUPOBAHUIO U YIIPABJIEHUIO CeTEeBBIMU Caykbamu, SN-
MP u ynpaBjieHHIO reTePOreHHbIMU CETAMU, IIOTOMY YTO B IEHTPE UX BHU-
MaHWS HaXOLATCA HETPUBHUAJIBbHBIEC U PeajibHbIE 3aJaUl, C KOTOPLIMU CHC-
TeMHBIE aJMUHUACTPATOPBI CTAJIKABAIOTCSA €XKeIHEBHO.

Onun Opuin (Aleen Frisch), mrons 2008
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Tunorpadckue cornawieHus

B 31011 KHHUTe NCIIOIB3YIOTCA CIeLyIoIIe TUIorpad)cKue coryianieHusa:
Kypcus

Kypcusom BeIgeNsIIOTCA HOBble TepMuHBI, agpeca URL, agpeca siex-
TPOHHOM MOYTHI, UMeHa (paiijioB U UX PACIIUPEHII.

MOHOWNPUHHbBIA WPUHT

Wcnoapsyerca aasa opopMIeHNA JUCTUHTOB IIPOTPAMM, 1A 0O003HaUe-
HUSA B TEKCTE TAKUX IPOrPAaMMHBIX 9JI€MEHTOB, KaK NMeHa ITePeMeHHBIX
uan GyHKIUHA, 6a3 JaHHBIX, TUIIOB JaHHBIX, IEPEMEHHBIX OKPYKEeHHUd,
WHCTPYKIIN, KJIIOUEBBIX CJIOB, YTUJIUT U MOIYJIEH.

MOHOWMPUHHBIA XMPHBIA WPUPT

Ucnonbayercsa A BbIAeJEHUS KOMAaHA W APYTOoTO0 TEKCTA, KOTOPBIH
IOJIYKEH BBOJUTHCS II0JIH30BATEJIEM.

MoHOwMpPUHHKIN KYpCUB

HUcnoanayercsa a1 BeIIEJIeHUA TEKCTA, KOTOPBIN MOJb30BATEIb TOJIMKEH
3aMEeHUTh CBOMMHU 3HAUYEHUAMU WJIN 3HAUEHUSIMU, OIIPeleIsieMbIMU
KOHTEKCTOM.
o
[ Taxum crmoco6OM BBIAEJISAIOTCA COBETHI, MIPEIJIOMKEHUA U IpruMeda-
L HU 00IIIero xapakTepa.
| “‘?‘ ‘ - m p p
153

Takum crroco6om BBIAEJIAIOTCA IIpeaylnpeKaeHusd U IIpeaocTepeixe-

.@ HUS.
|
eznacctil|

Ncnonb3oBaHue nporpamMmmMHOro Kkoga npnmepos

JanHas KHUra OIpU3BaHa OKa3aTh BAM IIOMOIIb B PEIIIEHNH BaIllMX 3amad.
Boo06i11ie BbI MOKeTe CBOOOJHO MCIIOJIb30BATE IIPUMEPEI IIPOTPAMMHOI0 KO-
JIa U3 9TOM KHUTY B CBOMX IIpOoTrpaMMax W B JOKyMeHTanuu. Bam He Hy:KHO
oOparmaTscsa B M3LATEJLCTBO 3a PaspelleHreM, ecJu Bbl He coO0upaeTech
BOCIIPOM3BOJUTEL CYIIECTBeHHBLIE YacTH HporpaMMHOTo Koma. Hampumep,
ecJu BEI paspabaTeIBaeTe IPOrpaMMy M KMCIIOJL3yeTe B Hell HeCKOJLKO OT-
PBIBKOB IIPOrPAaMMHOI0 KOJA U3 KHUT'Y, BaM He HYKHO 00pallaThCs 3a pas-
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perieruem. OmHaKO B cayuae IMPOJAKU MU PACIPOCTPAHEHUS KOMIAKT-
IUCKOB C IPUMepaMu 13 3TOM KHUTYU BaM HeOOXOAMMO MOJYUUTE pasperre-
Hue ot usgareabctBa O’Reilly. [[1a muTupoBaHusa JaHHON KHUTH WJIU IPU-
MEPOB U3 Hee IPU PasbACHEHUU KaKUX-JI100 BOIPOCOB IOJyUYeHUe paspe-
mieHus: He Tpebyerca. Ilpu BKJIIOUEHHHM CYHIECTBEHHBIX 00HEMOB IIPO-
rpaMMHOTO KOJa IPUMEPOB M3 3TON KHUTHU B JOKYMEHTAIIMIO Ha Ballly IPO-
IYKIIUIO BAM Heo0x00uMmo MOJyUnTh paspellieHne n3aaTeJbCTBa.

MpsI TPpUBETCTBYEM, HO He TpedyeM H00aBJATH CCHLIIKY Ha IIePBOUCTOUYHUK
opu muTUpPoBaHuU. 1101 CChIIKOI HA IIePBOMCTOUYHUK MBI IOAPa3yMeBaeM
yKasaHnme aBTOPOB, uagarenbcTBa u ISBN. Hanmpumep: «Python for Unix
and Linux System Administration by Noah Gift and Jeremy M. Jones. Co-
pyright 2008 Noah Gift and Jeremy M. Jones, 978-0-596-51582-9».

3a IIOJIydeHueM pa3pellleHnsdA Ha HMCIIOJIb30BaHNWEe 3HAUYUTEJbHBIX 00'beMOB
IPOrpaMMHOT0 KOJA IPHMMEPOB M3 9TOW KHHUTM obOpalmaiTech IO agpecy:
permissions@oreilly.com.

Safari® Books Online

..» Ecim Ha 00J0KKe TeXHUYECKON KHUTU eCTh IIMKTOTpPamMMa
SELEDI: | «Safari® Books Online», 3T0 03HauyaeT, 4TO KHUra AOCTYIIHA
- B Cetu uepes O’Reilly Network Safari Bookshelf.
Safari mpemiaraeT HamMHOrO Jyulllee pellleHue, YeM 3JeKTPOHHBbIE KHUTH.
9To BUPTyaJbHASI OMOJIMOTEKAa, II03BOJISAIOIIAsa 0e3 TPYAa HaXOAUTh ThICAUN
JYYIINX TeXHUUECKUX KHUT, BhIPE3aTh W BCTABJATH IPUMEDPHI KOma, 3a-
TpysKaTh IJIaBbl 1 HaXOJIUTh OLICTPBIE OTBETHI, KOTAa Tpebdyercs Haumbojiee
BepHad u cBexxasa nHpopmanusa. OHa cBOOOAHO NOCTYIHA IO aapecy htip://
safari.oreilly.com.

OT3bIBbI U npeanoxXxeHus

C BoIrpocaMu M IPEAJOKEeHUSIMHU, KAacaloIIMMUCA 3TOM KHUTH, obOparliaii-
Tech B U3JaTeJbCTBO:

O’Reilly Media

1005 Gravenstein Highway North

Sebastopol, CA 95472

800-998-9938 (B Coequnuennnix IllTaTrax Amepuku niu B Kanane)

707-829-0515 (MexIyHaPOIHBIN)

707-829-0104 (daxc)
Croucok omeyaTok, Gaijbl ¢ IpuMepaMu U APYTYIO AOIOJHUTEJIbHYIO MH-
dopMmaIluio BEI HalileTe HA cAaliTe KHUTH:

http:/ /www.oreilly.com /9780596515829
CBou mo:KeJlaHWS U BOMPOCHI TEXHUYECKOTO XapaKTepa OTIPABJISHTE II0
agpecy:

bookquestions@oreilly.com
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JomoTHUTEeIbHYI0 MHPOPMAITNIO 0 KHUTaX, o0cykaeHusda, IleHTp pecypcoB
usnareabctsa O’Reilly BuI Halizere Ha cafiTe:

http://www.oreilly.com

bnaropapHocTn

OT Hoa

JIuct 61aromapHOCTeli 3TOM KHUTH S X0UY HauaTh ¢ JoKkTopa I[»xoseda E. Bo-
rera (Joseph E. Bogen), moromy uTo OH — 4eJIOBEK, KOTOPbBI OKa3aa Hau-
0oJIbIllee BJINAHVE HA MEHSA B TOT MOMEHT, KOT/JJa 9TO OBLIO OOJIBIIIE BCETO
HeoOxoaumo. S Berperus gokropa Borena, Korga pa6oran B pupme Cal-
tech, u oH OTKpPBLI MHe IJlasa Ha APYroil MUP, JaBas COBETHI IO JKU3HEH-
HBIM CUTYAaIlUAM, IICUXOJIOTHUM, HEBPOJOTUM, MaTeMaTukKe, IO MCCIeq0Ba-
HHUAM B 00JIaCTH CO3HAHUSA ¥ BO MHOTUX APYTUX 006JaCTAX. ITO OB YMHEH-
NI YeJ0BeK, KOTOPOTO A KOoTaa-In00 BCTpedall, 1 1 UCKPEeHHe JII0OMJI ero.
Korpa-aubyapb 4 Hanuiry KHUTY 00 3TOM onbITe. §1 ommeuajieH TeM, 4TO OH He
CMOXKET IPOUYUTATE €€; €0 CMEePTh CTaJIA I MeHA 60JIBIION yTPaToi.

1 xouy ckasaTrh crmacub6o moeii sxene Jlea (Leah), camoii ayuiiieit us Bcex
JKeHINUH, BCTpedaBInuxcsa MHe. Bes TBoeiil JIOOBU U IMOAJNEDP:KKH MHe He
yaaJjoch Obl HAIlMCATh ATy KHUTY. ThI TepmennBa, KaKk aHrej. SI Hajgeoch
¥ JaJIbIlle UATHU ¢ TOOOH II0 JKMB3HU, S JI00J10 Tebs. S Takike xouy mobJaro-
IapuTh Moero cbiHa JIuama (Liam), KoTopomy mmoJTopa rojza, 3a To, 4YTO Tep-
meJ, Imoka A paboTaJ HaJx 9Toit KHUroit. MHe IpUIIIOCh CUJIBHO ypesaTh Ha-
1IN 3aHATUSI MY3BIKON U CIIOPTOM, II0ATOMY 5 HOJI’KEH BEPHYTH Tebe B ABa
pasa 00JbIlle, MOl MaJIeHbKUHA KO3JIEHOK.

Moeit maTyIike: g 100110 TeOsa 1 X0Uy CKasaTh ciacubo, uTo moabaapruBa-
Jia MeHs BCe BpeMd.

Koneuno ke, 1 xouy ckasarts criacubo [sxepemu M. [[»xoucy (Jeremy M. Jo-
nes), MOeMy COaBTOPY — 3a TO, UTO COTJIACUJICA HAIIMCATD 3Ty KHUT'Y BMECTE
co MmHO#. I mymaro, u3 Hac IMOJyUYnJIach OTJIMUYHASA KOMaHaa. ¥ Hac pasHbIe
CTUJIV, HO OHU IPEKPACHO MTOTOJHAIOT APYT APyra, ¥ MbI HATTMCAJIHU XOPO-
IIyI0 KHUTY. BBI faau MHe MHOTO HOBBIX 3HAHUH 0 a3biKe Python u 66111
IJIS MEHs XOPOIINM HapTHepoM u Apyrom. Cracubo!

Turyc Bpayu (Titus Brown), xoToporo Temneps s 10J:KeH ObI Ha3bIBATh TOK-
TopoM BpayHoMm, OBLT TeM, KTO pas:;Ker BO MHE HePBbIA MHTEPEC K A3LIKY
Python, xorga s Berperua ero B pupme Caltech. 9to ere ogun npumep To-
ro, KaKoe BayKHOe 3HaUeHNe MOYKEeT MMEeTh OIUH UeJIOBeK, U A Paj CUUTATH
€T0 CBOUM «CTapbIM» APYTOM, KOTOPOTO He KYHUIIh HU 3a KaKue JeHbIH.
Om He ycraBaj cmpamuBaTh MeHsA: «Ilouemy TBI He mcmoabayernb Py-
thon?». W ogHaXabl A pernu moupodosatsk. Ecau 601 He Turyc, s 6esyc-
JIOBHO BepHYJICA ObI 00paTHO K a3bikaM Java u Perl. Bel MosxeTe mouuTars
ero 0Jior o axpecy: http://ivory.idyll.org/blog.

V Illemnona Bepenca (Shannon Behrens) sosoras rososa, oCcTpbIii, Kak
OpuTBa, yM U IOTpscaiolee 3HaHue sa3bika Python. fI mosmakomwmicsa
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¢ IlTernomom 6sarogapsa Turycy, u Mbl 6BICTPO HOAPYKUIUCE ¢ HUM. I1leH-
HOH — HACTOSAIIMH YeJIOBEK [1eJIa, BO BCEX CMBICJIAaX STOTO CJIOBA, X OH JaJ
MHe OTPOMHBIN 00beM 3HAHUH 0 A3bIKe Python, MoxxHO Jaske cCKa3aTh, T'M-
rararckuii. Ero momoirs Bo BceM, UTO Kacajaoch A3biKka Python, u B pegak-
TUPOBAHUU dTOM KHUTHU ObLJIa IPOCTO HEOIIEHUMA, 1 S UYpe3BbIUaiiHO 00a3aH
eMy 3a 9T0. IHOrIa f ¢ y»KacoM AyMaro, KaKoii Morja Obl OBITh 3Ta KHUTA
6e3 ero momornu. I He Mory cebe MpeAcTaBUTh KOMIAHUI0, KOTOPas MOMKET
YIIYCTUTB €ro, U f HaJleloch IIOMOYb €My C eTo mepBoi KHuroii. HakoHeIr, oH
OPOCTO YAWBUTEJbHBIA TeXHUYECKUH peIleH3eHT. Bbl MoXKeTe IIOUuTaTh
ero OJior o axpecy: http://jjinux.blogspot.com/.

Emie omHUM 3Be3JHBIM TeXHUYECKUM peleH3eHTOM ObLI Hyr Xemamamu
(Doug Hellmann). CoTpyaHMYECTBO ¢ HUM OBLIO MCKJIIOUUTEILHO ILIOL0-
TBOPHBLIM U IIOJIE3HBIM. [[’KepeMu U MHe HeOObIUYailHO IIOBE3JIO B TOM, YTO
HaM yJaJIoCh 3aI0JIYYUTH CIEIMAJNCTa TaKoro MacmitTaba B KauecTBe pe-
nensenTa. OH He OTPAHUYUJIICA CBOUM CJYKEOHBIM JOJITOM U CTaJI HACTOS-
mieil aBuakyIneit cuioii. OH OBLI OJIA HAC HEUCCAKAaeMBIM KMCTOUYHUKOM
BIOXHOBEHUS, IIOKA MBI BMeCTe ¢ HUM paboranu B Komnanuu Racemi. Ber
MOXKeTe IIOYUTATh ero 6JIor 1o axpecy: http://blog.doughellmann.com/.

KoMy eirie s1 XxoTes ObI BBIPA3UTL CBOIO IPU3HATEIBHOCTD?

Cxorty JIupcuny (Scott Leerseen) — 3a 0630p KHUTH U 3a II0JI€3HBIE COBETHI
B IIporecce paboTwl HaM Hel. I mosryuas orpoMHOE yIOBOJBCTBUE OT Kap-
KUX CIIOPOB, Pa3ropaBIINXCcA BOKPYT ()parMeHTOB IporpaMMHOro Kojxa. Ho
TIOMHUTE — fA BCeTa IIpaB.

Ansdpeno [esa (Alfredo Deza) — 3a pabory Hag HACTPONKOI BUPTYaJIbHOM
mamuusl ¢ Ubuntu, KoTopas 6bl1a HeobxonuMa IJist paboThl HaJ KHUTOM.
TBo¥ OIBIT OBIJ AJIA HAC OUEHDb IIeHHBIM.

Jlaiize [Meiinu (Liza Daly) — 3a 0T3BIBBI K IEPBBEIM Y€PHOBLIM HAGPOCKAM He-
KOTOPBIX YacTei 9Toi Kuuru. OHu ObLIY YPe3BhIYANIHO TTOJIEe3HBIMHU.

H:xxeddy Pamy (Jeff Rush) — 3a momois u coseTsl B pa6ore ¢ Buildout,
Eggs u Virualenv.

Aapony Xwuineraccy (Aaron Hillegass), Biamenbily saMmedaTeJbHONR 00y-
yatonieit kommanuu Big Nerd Ranch, — 3a meHHble COBETHI M MOMOIIL BO
Bpemsa paboTel. MHe KPYIIHO MOBE3JIO, UTO IIOCUYACTINBUIOCH BCTPETUTBCS
C HUM.

Mapxry JIyruy (Mark Lutz), moag pyKoBOACTBOM KOTOPOI'O s IIPOIIEJ] KYpC
o0yueHusd saA3bIKy Python u KoTopslilt Hammca I HECKOJBKO 3aMedYaTeJTbHbIX
KHUT 10 a36IKy Python.

Yaenam coobimecrBa Python B ArimanTe u yuacTHUKaM mpoekTa PyAtl:
http://pyatl.org — Bel MmHOTOMY Hayumau mens. Puk Koymmenn (Rick Cope-
land), Puk Tomac (Rick Thomas), Bpeunon Pozac (Brandon Rhodes), lepek
Puuapacon (Derek Richardson), I:xkonaran Jla Kyp (Jonathan La Cour),
M3BECTHBIH TaK:Ke moJ ncegouumoM Mr. Metaclass, IIpto Cmasepc (Drew
Smathers), Kapu Xaman (Cary Hull), Bepuapag Merrsioc (Bernard Mat-
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thews), Maiikxa Jlaurdopa (Michael Langford) u MmEOrue npyrue, Koro s 3a-
6611 ynoMauHyThb. Bpernon u Puk Koymaenn (Brandon and Rick Copeland)
ObLIM B OCOOEHHOCTU IIOJIE3HBI; OHU SBJIAITCA BBHICOKOKJIACCHBIMU IIPO-
rpaMmmucTaMu Ha A3biKe Python. Bel moxkeTe mounTars 6ior BpergoHna mo
anpecy: http://rhodesmill.org/brandon/.

T'pury I'eopruy (Grig Gheorghiu) — 3a T0, uTO menmiCcA ¢ HAMU OIBITOM
CUCTEMHOTO aIMUHNCTPATOPA, 38 IPOBEPKY COBETOB U 3a TO, YTO IMOALABAJ
HaM IIMHKA, KOr'Za 5T0 ObIJI0 HE0OOXOLNMO.

Moemy paboTomaTe a0, IIIaBHOMY TEXHUUYECKOMY JUPEKTOPY X OCHOBATEJIIO
kommnauun Racemi, Yapassy Yarry (Charles Watt). I muoromy mayumnics
y Bac ¥ OBLJI pajl, YTO BbI 3HAETE, KOT/AA KaKKNe KHOIKY HAaXKuMaTh. [loMHuI-
Te, YTO S BCerZa roToB HAIIMCATD JJIS BAC IPOrpaMMmy, MpodeskaTh 26-MUJIb-
HYIO gAucTaHIuio uiau mpoexarh 200 Muap Ha BejlocUIIeEe — TOJBKO CO00-
IuTe MHe, Te 1 Koraa.

HoxTopy Hauge 'anecan (Nanda Ganesan), MoeMy HAaCTaBHUKY B aCIIPAaH-
Type KanudopHuiickoro rocyzapcTBeHHOT0 yHUBepcuTeTa B ropoje Jloc-
Anmxenec (CSULA). Bel MmHOrOoMy HayYnJIu MeHsS B objiacTy mHGOPMAIIu-
OHHBIX TEXHOJIOTUI U B JKU3HU 1, KPOME TOT0, ITO0Y K AN MEHS MBICIUTH
CaMOCTOSITEIHHO.

Hoxtopy Cunmu Xeiice (Cindy Heiss) — moemy mpogeccopy B MO OBIT-
HOCThb CTYAeHTOM. BuI IpuoOIUJIN MeHs K BeO-pa3paboTKe, HAYUUJIN Be-
PHUTH B CBOM CHJIBI M, B KOHEUHOM CUeTe, OKa3aJu BIUAHNE HA MOIO KU3Hb,
cmacu6o!

Ilenmouny Bnoxk6yprepy (Sheldon Blockburger), mospoauBiieMmy MHE II0-
mpo0OBaTh CBOM CHUJBI B AecATHOOpPhe B KaaudopHUCKOM rocyZapcTBeH-
HOM IIOJIUTEeXHWYEeCKOM yHuBepcureTe B ropoxe Can Jlyme O6umcmo (Cal
Poly SLO). laxxe mpu TOM, UTO S He CTaJ YJIeHOM KOMAaHAbI, BEI PA3BUJIU BO
MHE JKHBOH IyX COIIEPHUYECTBA, KauecTBa 00pIla M HAYYUJINA CAMOSUCIIUII-
JINHe, IPEeIOCTABUB MHE CaMOMYy OTpabaThIBaTh 3a0eru Ha KOPOTKHUE IHC-
TaHIuu. UVl MOHBIHE e)KeHele/bHbIe TDEHNPOBKY IIO3BOJIAIOT MHE He II0Te-
pATE GOPMY, B TOM YHCJE U KAK IIPOrPAMMUCTY.

Bprocy k. Beany (Bruce J. Bell), ¢ koTopsim s paboran B Caltech. B Teue-
HUe HEeCKOJBbKUX JIET COBMECTHOH PabOoThl OH YUYMJ MEHsS IIPOrpaMMHpOBa-
HUIO, TeJINJICA CBOMMU 3HAHUAMU olepaninonHoi cucrembl UNIX, 1 s oueHb
mpusHaTesieH eMy 3a 9T0. C ero cTaThbAMHU BbI MOKETe MO3HAKOMUTHCA 110
agpecy: http://www.uges.caltech.edu/~bruce/.

Annbepro Banesy (Alberto Valez), moemy 6occy B Sony Imageworks, — 3a
TO, UTO OH OBLI, IOMKAJYH, JYUIIUM OOCCOM U3 BCEX, KTO Y MEHS KOTrJa-JIu-
00 OBLJI, ¥ 32 TO, YTO IPEJOCTABUJI MHE BO3MOXKHOCTD ITIOJIHOCTHIO ABTOMATH-
3UPOBATh MO0 paboTy.

MouTaxepy puabmor Iay Pysnepy (Ed Fuller), xoTopsiil momorana mMHe
COBETAMU U OCTABAJICA OTJIMYHBIM JPYTOM BCE 3TO BpeMs.
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BbL10 MHOTO U APYTUX JIOfEel, OKAa3bIBaBIIUX MHE HEOIIeHUMYIO ITOMOIIh
B pabore, BKouasa [xeuuudep [esuc (Jennifer Davis), emie ogHoro apy-
ra o Caltech, KoTopasa mpemocTaBmiIa HECKOJILKO IIEHHBIX OT3BIBOB; He-
CKOJIBKUX APY3el U KoJuier 1o pabore B komnanuu Turner — Ilyra ¥Ysiika
(Doug Wake), Voitna Biaukapaa (Wayne Blanchard), Coma Oaryzga (Sam
Allgood), Toxa Bopasonra (Don Voravong); Mmoux Apy3eii 1 KOJLJIeT o pa-
6ore B Disney Feature animation, skitouasa Illuna Comepodda (Sean Som-
eroff), I'pera Hurna (Greg Neagle) u Bo66u JIu (Bobby Lea). I'per Hura
(Greg Neagle), B uactHOoCTH, OUeHb MHOrOMy MeHsA Hayuma B Mac OS X.
Cmacu6o Takske [I:x. @. ITarnuccery (J. F. Panisset), ¢ KoTopbIM A BCTpe-
Tuica B Sony Imageworks, yuuBIiieMy MeHA OOIITUM IPUHITUIIAM Pa3padoT-
Ku. 11 X0oTs Telepsb OH IJIaBHBIM TeXHUUYECKHUI JUPEKTOP, OH MOT ObI CUN-
TaThCA IEHHBIM KaJpPOM B J100011 KOMITaHUU.

S xores O6bI TOGIATOIAPUTD €I1le HECKOJIbKO YeJOBEeK, OKa3aBIINX CYIIecT-
BeHHOe comeiictBue: Maiika Baruepa (Mike Wagner), Kpuca Maxkayasina
(Chris McDowell) u IlTona CmyTa (Shaun Smoot).

Cmoacu6o uinenam coobOiectsa Python. B mepByro ouepens cnacubo I'Bumo
Bau Poccymy (Guido van Rossum) 3a cosmaHue Takoro saMedaTebHOTO
s3BIKA, 38 eT0 KauecTBa HACTOSAIIETO Juaepa 1 3a TO, UYTO OBLI TEPIIEJIUB CO
MHOI, Korja s 00paliajcs 3a COBETOM II0 IIOBOAY 9TOM KHuTu. B coobIecTt-
Be Python ects 6osbIlioe Yuco APYyruxX 3HAMEHUTOCTEH, paspabaThIBaio-
MIUX MHCTPYMEHTHI, KOTOPBIMH S II0Jb3YyIOCh KaKIbIil AeHb. dTo Au Bu-
kuHr (Ian Bicking), ®epuaumo ITepes (Fernando Perez) u Buiie Baiinumo
(Ville Vainio), Maiik Baiiep (Mike Bayer), I'ycraBo Hemeitep (Gustavo Ni-
emeyer) u apyrue. Crnacubo Hsuny Busenu (David Beazely) 3a ero same-
YyaTeJbHYI0O KHUTY U ero (aHTacTuueckoe pykKoBogacTBO «PyCon 2008 on
Generators». Cnmacubo BceM, KTO IHUIIET 0 A3biKe Python u o cucremuom af-
MuHUCTpupoBaHuu. CCHIIKK Ha X PabOTHI BBI CMOXKeTe OTHLICKATDL Ha CTpa-
Hure http://wiki.python.org/moin/systems_administration. Cnacubo Takx-
'Ke KoMaHe mpoeKTa Repoze: Tpecy CuBepy (Tres Seaver) u Kpucy Maxk-
Houaxy (Chris McDonough) (http://repoze.org/index.html).

OrpenpHas 6aarogapaocTs @uaunnmny :x. 96u (Phillip J. Eby) sa sameua-
TeJbHBIM HA00p MHCTPYMEHTAJbHBIX CPEACTB, 34 IPOSBJIEHHOE TepIeHUe
¥ COBETHI II0 Pa3feny, IOCBAIIeHHOMY UCIIOJIb30BaAHUIO OMOI0OTeKH setup-
tools. Crnacu6o rakxe [xxumy @yarony (Jim Fulton) 3a To, uro Tepuenuso
OTBeYAaJI Ha IIKBaJ MOUX BOIIPOCOB II0 mcIoab3oBaHuio ZODB u buildout.
Ocoboe crtacu6o Mapthauny Pacceny (Martijn Fassen), KoTopsl#it yuua me-
HS IIO0Jb30BATHCA TAKMMU IpoayKTamu, Kak ZODB u Grok. Ecau Bam un-
TepeCcHO 3arjgHyTh B OyAyIliee pa3paboTKU BeO-IIPUIOKe I Ha A3bIKe Py-
thon, o6parure BHuManue Ha mpoeKT Grok: http://grok.zope.org/.

Cnacub6o corpymnumkam sKypHanaa «Red Hat Magazine» — I[ixynuu Bpuc
(Julie Bryce), I:xeccure I'epbep (Jessica Gerber), Baita Xappucy (Bascha
Harris) u Pyt Csionn (Ruth Suehle) 3a To, uTo mo3BoMIN MHE OIIPOGOBATH
ugen, usjgaraemMble B KHuUre, B hopme crareii. Coacu6o taxk:ke Maiky Maxk-
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Kpepu (Mike McCrery) us IBM Developerworks 3a To, 4TO IpeJOCTABII MHE
BO3MOYKHOCTD OITyOJIMKOBATH B (DOPMeE CTaTell HeKOTOPhIE NAEU U3 KHUTH.

f xouy mobyarogapuTh MHOMKECTBO JIIOAeli, KOTOpble B Pa3Hble MOMEHTHI
MOeli JKM3HU MOBOPUJIM, UTO MHE UTO-TO He mo cuiaM. [louTw Ha KaKaoMm
JKU3HEHHOM dTalle s1 BCTPeUaJI JIIo[el, KOTOphIe IbITAJINCh OTTOBOPUTH Me-
Hs: HAUWHAA C TOTO, YTO A He CMOTY MOCTYIIUTDH B KOJLJIEA K, B KOTOPBIHA XO0-
TeJ ObI MOCTYIIUTDh, ¥ 3aKaHUYMBAsA TE€M, UTO s HUKOTJA He CMOTY M3yJaThb
nporpammupoBanue. Cmacubo BaM 3a TO, UTO JaBaJi MHE TOIMOJHUTEIbHBII
TOJTYOK K BOILJIOIIEHUWIO MOUX MeuTaHui. JITogu cItocoOGHBI BHICTPOUTH CBOIO
SKW3Hb, €CJIV OHU IO-HACTOAIIEMY BEPAT B ce0s; A MOT ObI IIOCOBETOBATH Ka-
JKIOMY TBITAaThCA CAEJIATh TO, UTO OH AEeMCTBUTEIbHO XOUET CAeIaTh.

Haxonern, cnacu6o usgareabctBy O’Reilly u Taresane Amamau (Tatiana
Apandi) 3a To, UTO BEpUIN B MOIO CIIOCOOHOCTD HAIIMCATL KHUTY O IpUMEHe-
HuM s13bIKa Python B cucreMHOM agMuHuCTPUPOBaHUK. BB pUCKHYJIN, IOBE-
puiu B MeHA U B [[pKepeMu, 1 g 6J1aroapio Bac 3a aTo. I1ycTh OmiKe K KOHITY
KHurH TaThsaHa OCTaBMUJIA U3JATEIbCTBO, YTOOLI BOILJIOTUTH CBOM MEUTHI, TEM
He MeHee, MbI ITPOJ0JIKAJIN YyBCTBOBATH €€ IPUCYTCTBUE. 1 TaKiKe X0Tes OBl
orMeTuTh HOBOro pemaxtopa Hsxkyamio Cruin (Jilie Steele), xoropasi ObLia
OsaroskesiaTesibHA W OT3BIBUMBA. BBl MPUBHECU ITeJI0€ MOpe CIOKOMCTBUS,
YTO JIMUHO S IeHUJ OYeHb BHICOKO. B GyayIeM s HaZeloCh ellle YCJIBIIIATh
MPUATHBIE HOBOCTU OT [Kyauu u 6yy cCUacT/INB CHOBA paboTaTh C Hel.

OT1 xepemu

JmuHHBIT coucoK GyaromapHocTeii oT Hoa 3acTaBus MeHsA ITOYYBCTBOBATD
ce0s1 HeOIarogapHbIM UeJI0BEKOM, IIOTOMY UYTO MO CIIMCOK HEe HMOJYUUTCS
TAaKUM IJINHHBIM, M 00€CKYPAKeHHBIM, TaK KaK OH II00JIarofapuJi IIOYTH
BCeX, KOMY MHE TOKe X0TeJOCh ObI CKa3aTh crracuoo.

B mepByo ouepens st xoTes 661 BO3HECTH cJioBa OsaromapuaocTu ['ocmoay Bo-
Ty, C IOMOIIIHI0 KOTOPOTO ST MOTY TBOPUTH 1 6€3 KOTOPOTO A HUUEro He CMOT
OBI CIeJIaTh.

A B 3eMHOM CMBbICJIe B IEPBYIO OUepeab S X0TeJ OBl IT00JarogapuTh MOIO
cynpyry Hebpy (Debra). Tl 3aHuMana gereiil IpyruMu gejaMu, II0Ka s pa-
6oras Hag KHUroii. ThI caesana 3akoHOM (ppasy: «He GecrioxoiiTe mamy, oH
paboTaeT Hajz cBoeit KHUTOM». Thl mogGaApUBaia MEHS, KOT/Ia MHE 3TO ObI-
JI0 He00XOAUMO, U ThHI BBIJEJINJIa MHE IPOCTPAHCTBO, KOTOPOEe MHE TaK Tpe-
6oBasiock. Crracu6o Tebe. 1 1060 TebsA. Bes Tebs s He cMor ObI HANIMCATH
3Ty KHUTY.

§ Takske xoTes mobsarofapuTh MOUX CJIaBHBIX feTell, 3eiina (Zane) u IOc-
Tyca (Justus) 3a ux TepueHue IO OTHOIIEHUIO K Moeil paboTe HaJ KHUTOM.
f mpomyctus Gosibliioe umcio moe3nok ¢ Bamu B nmapk Kamenunas I'opa.
51 mo-mpeskHEMY yKJIagbIBaJ Bac CIaTh, HO s HE OCTABAJICS W He 3aCBHIIAJ
BMeCTe ¢ BaMu, Kak 00bruHO. IlocaeqHre HeCKOJIbKO HeIelb S IPONyCKas
moy «Kid’s Rock», KoTopoe BBIXOAUT BeUEPOM II0 cpemaM. S IMpoImycTua
TaK MHOT'0, HO BbI TE€PIIEJUBO BhIgep:Kanau Bce aTo. Crracubo BaM 3a Balile
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Teprnenue. 1 cunacu6o BaMm 3a TO, YTO PafOBaJINCh, KOTIa YCIBIIIAIN, YTO 5
HOUTH 3aKOHYMI KHEUTY. 1 1100J110 Bac 000uX.

51 xouy mobaromapuTh cBoux poguresaeit, Hapabsa u JIuuagy H:xomc (Char-
les and Linda Jones), 3a ux nmoamepkKy Moeil paboTsl Haa oToi KHuUroi. Ho
00JIbIIIE BCETO S XO0UY CKasaTh UM CIIacu00 3a TO, YTO OBLIM AJIS MEHSA IPU-
MepoOM 9THKH, 3a TO, UTO HAYUYMJIU MeHs paboTaTh Hal co00i 1 ¢ yMOM Tpa-
TUTH AeHbru. Haseroch, UTO BCe 3TO 51 CMOTY IepefaTh CBOUM AeTAM, 3eiHy
u FOcTycy.

Craacu6o Hoa T'udry (Noah Gift), moemy coaBTOpy, 3a TO, UYTO BTSHYJ MEHS
B 9TO AeJio. OHo okasajioch TAMEeJIbIM, TAMeJee, YeM d AyMaJl, 1 oIIpeae-
JIEHHO OJHO M3 CaMBbIX TAMEJIbIX, KOTOPOE€ MHEe KOI‘lIa'JII/IGO IIPUXOANJIOCH
nenaTb. Korga BeI paboTaeTe ¢ YeJIOBEKOM HAJl YeM-TO, ITOAOOHBIM KHHUTIE,
U IIOJ KOHEI] IIO-IIPEe)KHEeMY CUNTaeTe ero CBOUM APYyroM, d AyMalo, 3TO JOC-
TaTOYHO XapakKTepusyer ero. Crnacubo, Hoa. 9Ta KHUTA HE COCTOAIACEH OBI
6e3 Tebs.

51 xouy mob6aromapuTs HaIly KoMaHAY pelteHseHTOB. Hoa y:xe mobaaroga-
pHUJI BcexX Bac, HO s Xouy ellie pas mobsarogaputhk [lyra Xemnmana (Doug
Hellman), M:xenuudep Hesuc (Jennifer Davis), Illennona :x. Bepenca
(Shannon J. Behrens), Kpuca MaxHayasnma (Chris McDowell), Turyca
Bpayna (Titus Brown) u Cxorra Jlupcuua (Scott Leerseen). Ber yausu-
TeJbHBIE JIOAY. BhIBaly MOMEHTBI, KOrga A 3aXO0AWJ B TYIHK, UM BBl Ha-
TIPaBJIAIYA MOU MBICJIU B HYKHOE PyCcJ0. Bl MpuBHECIN CBOe BUIEHNE U TI0-
MOTJIX MHe YBHUJETh KHUTY C PAa3HBLIX TOUeK 3peHus. (B ocHOBHOM 5TO OTHO-
cuTcda K BaMm, J;xenHudep. Ecau raaBa, mocBsamnieHHas o0paboTKe TeKcTa,
TpUHEeCeT IMOJb3y CUCTEMHBIM aIMWHUCTPATOpaM, TO TOJbKO Ojaromaps
Bam.) Crmacubo BaM BceM.

§1 xores GBI cKa3aTh criacubo HaIIUM pegakTopam, Tareane Anaugu (Tati-
ana Apandi) u xyauu Ctua (Julie Steele). Bel B3sau Ha cebsA PyTUHHBIH
TPYX, 0CBOOOAMB HAC AJs paboThl HaJ KHUTOM. Bel 00e 00JIerduay HaIly
HOIITY.

S Tarike xXouy BBIpa3UTh CBOI IIpm3HaTeabHOCTHL PepHanno Ilepesy
(Fernando Perez) u Buiie Batiuuo (Ville Vainio) 3a morpsicaroiue oT3bI-
BbI. Hazeroch, uTo MHe yaajaoch Bo3aaTh gokHoe IPython. Y ctacu6o Bam
3a IPython. Bes Hero Mmos K13HL OKas3ajaach ObI TPygHEE.

Cnacub6o Bam, [lyaxkan MaxI'perrop (Duncan McGreggor), 3a TOMOIITH C IIPHU-
MepaMU KMCHOoJIb3oBaHUA miaaTdopmel Twisted. Baimu xkoMMeHTapuy ObLIN
Ype3BLIUAHO II0Je3HbI. VI cmacmbo, UTO BhI IIPOLOJKAaeTe padoTaTh HAT
9TOM 3aMeuaTe bHOU mIaTdopMmoii. I Hagech, UTO Tellepsb OYAY UCIIOJIb30-
BaThb ee 0oJjiee IMINPOKO.

f 6maromapro Bpema Mynunaapa (Bram Moolenaar) u Bcex Tex, KTO KOrzaa-
aubo paboran Han pegakTopoM Vim. IToutu Bce cioBa u teru XML, KoTo-
pble MHe IPUIILJIOCHh HAINCATh, OBLIM HAMMCAHBI ¢ MOMOIbI0 Vim. B mpo-
mecce paboThHI HaJy KHUTOM A y3HAJ HECKOJBbKO HOBBIX IIPUEMOB U BBEJ UX
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Mpenucnosune

B CBOI1 IOBCeJHEeBHELII 00uxoa. PegaxTop Vim m03BOJIMI MHE IOAHATH MO0
Ipou3BOaUTEIbHOCTE. Cracubo BaMm.

1 rakske xouy ckasarb cnacubo Jlmaycy Topsanabacy (Linus Torvalds),
paspaboruunkam Debian, paspadorunxkam Ubuntu u Bcem Tem, KTO Kormga-
aubo paboTas Haj omepanuonHoit cucremoin Linux. IToutu Kaskmgoe cioBo,
KOTOpOe s HammeuaTaJ, ObLIO HaleuaTaHo B Linux. Bel ob0ecieuniyu HeBepo-
ATHYIO IPOCTOTY HACTPOUKMW HOBBIX OKPY/KEHUI U IMIPOBEPKY PA3JTUUYHBIX
ugeii. Cnacubo Bam.

HaxkoHelr, HO HA B KO€M cJy4yae He MeHbIIIe JPYTUX, A X0uy M00JIaroJapuTrh
I'sumo Ba" Poccyma (Guido van Rossum) u Bcex Tex, KTo Korga-inb6o pado-
TaJ HaJ S3bIKOM ImporpamMmupoBanusa Python. S ussiaexas Beirony ms Ba-
IIero TPyAa Ha MPOTSKEeHUU HECKOJbKUX IIOCJeIHUX JieT. [[Ba CBOMUX II0O-
cJeIHNX MecTa paboThl s IMOJYYMJ Ojarogaps 3HaHWIO sa3bika Python.
fspix Python u coob1riecTBO €ro TOKJIOHHUKOB He pa3 PaJoBaIu MEHs C TeX
mop, Kak A HayaJ MCIOJL30BAaTh 3TOT a3bIK rae-Tro B 2001-2002 rogax.
Cmoacu6o Bam. Python mpuimesicss MmHe 1o gyiiie.



BBepeHue

Mouyemy Python?

Ecau BBI cucTeMHBIN afMUHUCTPATOP, BAM HaBePHAKA IIPUIIIOCH CTATKM-
Barhca ¢ Perl, Bash, ksh u HekKoTOPBIMU APYIMMHU A3BIKAMU CIIEHAPUEB.
BbI MoryIu majke MCIIOIb30BATh OAMH UJIY HECKOJIBbKO A3BIKOB B CBOEH pabdo-
Te. SI3LIKU CcIleHApWEeB YacTO IMO3BOJAIOT BBINOJHATH PYTUHHYIO, YTOMU-
TeJBbHYIO paboTy CO CKOPOCTBHIO M HAAEeKHOCTHIO, HEAOCTUKUMOM 0e3 HUX.
JI1060#1 A3BIK — 5TO BCETO JIUIIIh MHCTPYMEHT, IIO3BOJIAIONINI BBIIIOJHUTH
pabory. IleHHOCTH SABBIKA OIIPENENISAETCS JIUIIL TeM, HACKOJbKO TOUYHO
¥ OBICTPO C €ro IIOMOIIBI0 MOKHO BBIIIOJIHUTH CBOIO pabory. MbI cuuraem,
uro Python nmpeacrasisier co00il IeHHBIN MHCTPYMEHT UMEHHO IIOTOMY, UTO
OH JaeT BO3MOYKHOCTb 9(p(heKTHUBHO BRIIOJHATE HAIITY PAa0OTYy.

MosxHO 1 cKa3aTh, uTo Python ayurie, uem Perl, Bash, Ruby uau siroboii
apyroit si3pik? Ha camMoM feJie OUeHb CJIOMKHO JATh TAKYIO KAUeCTBEHHYIO
OILIEHKY, IMOTOMY YTO BCAKUI MHCTPYMEHT OUeHb TECHO CBs3aH ¢ oOpas3om
MBIILJIEHUSA IIPOrPAaMMMCTA, WCIIOJIb3yIomiero ero. IlporpaMmMmupoBanme —
9TO CyO'beKTUBHBIN U OUE€Hb JUUHOCTHBINA BUJ IeATEJIbHOCTU. SISBIK cTaHO-
BUTCS IIPEBOCXOJHELIM, TOJBKO €CJIM OH IIOJJHOCThIO COOTBETCTBYET IIOTPEO-
HOCTSAM IIporpamMmucta. IlosTomy MbI He OyaeM HOKas3bIBATh, YTO A3LIK Py-
thon ayurrie, Ho MbI 00BICHUM IPUYNHBI, IO KOTOPBIM MBI cuuTaeMm Python
JAydminM BeIOopoM. MBI TaKKe 00BACHUM, II0UYEMY OH TAK XOPOIIIO IIOAX0-
OUT AJIA PelieHnsd 3a4a4 CUCTEMHOTO afMUHUCTPUPOBAHUA.

IlepBas mpuumnHa, 10 KOTOPOM MEI cunTaeM Python mpeBocXogHbIM I3LIKOM,
COCTOUT B TOM, UTO OH OUEHb ITPOCT B U3YUeHUN. EC/Iu A3bIK He CII0CO0eH ObI-
CTPO MIPEBPATUTHLCA IJIA Bac B 9(P(PEeKTUBHLIN MHCTPYMEHT, €ro IPUBJIEKAa-
TeJILHOCTDL Pe3Ko mazaeT. Heyskeau BBl XOTeJU Obl MOTPATUTH HEAEIU MU
MecAIbl HA M3yUeHUe A3bIKa, IPerkae UeM Bbl OKaKeTeCh B COCTOAHUY Ha-
KcaTh Ha HeM UTO0-J1160 cTosInee? 3TO 0COOEHHO BEePHO AJIA CUCTEeMHBIX aj-
MUHKUCTPATOPOB. EC/In BBI — CUCTEMHBIN aAMUHUCTPATOP, HIPOOJIEMbI MOTYT
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HaKaIJIuBaThCA ObICTpee, UeM BBLI MOXKeTe pasperiaTb ux. C mOMOIIBLIO
sa3bpIKka Python BBI cyMeeTe HaUaTh MUCATH MTOJE3HBIE CIleHAPUU OYKBaJIbLHO
CIIYCTSA HECKOJIbKO YacoB, a He JHell uiu Heaedb. Eciu A3BIK He IT03BOJISAET
IOCTATOYHO OBLICTPO IPUCTYIIUTh K HATIMCAHUIO CIIeHaPHEB, 9TO IIOBOJ 341y -
MaThCA B I[eJ1eCO00Pa3HOCTH ero N3yUYeH .

OmHaKo A3BIK, IYCTh U IIPOCTOM B M3YUEHUH, HO He II03BOJISIOIIUNA pellaTh
CJIOJKHBIE 3aJaul, TaKKe He CTOUT MOTPAUueHHLIX Ha Hero ycuauii. Iloaro-
My BTOpasA OPUUYUHA, II0 KOTOPOU MBI cunTaeM Python mpeBoCXOqHBIM SI35I-
KOM IIPOTpaMMUPOBAHUA, 3aKJII0YAETCA B TOM, UTO OH IIO3BOJISIET PEIlaTh
TaKkue CJOKHBIE 3alaui, KaKkue TOJbKO MOMKHO BoOOpasuTh. Bam Tpebyert-
cs CTPOKY 3a CTPOKOM ImpocMaTpuBaTh (Paijbl KYyPHAJIOB, UYTOOBI BEIYAUTDH
U3 HUX KaKyIo-TO BaskHyio nHpopmaruio? As3sik Python B cocrosimum mo-
MOYb PEeHIuTh 9Ty 3amauy. Vjau BaMm TpedyeTcsa IPOCMOTPETH (haiia KypHa-
Jia, U3BJIeYb U3 HEro olpeeJeHHbIe 3allCH Y CPABHUTH OOPAII[eHN C KasK-
noro IP-agpeca B aToM (paiise ¢ oOpallleHUAMY B KaxKI0M 13 (paiijoB Kyp-
HaJOB (KOTOpbIe XPAHATCA B PEJSAIMOHHON 06ase MJaHHBIX) 3a IOCJIETHIE
TPU MecsIla, a 3aTeM COXPAaHUTH Pe3yJbTaThl B PEJAIIMOHHON Oase maH-
HbIX? BHe BCAKMX COMHEHHI 5TO MOKHO peajii30BaTh Ha a3bIKe Python.
Az Python ucmonb3yeTrcs A pellleHnsa BeChbMa CJI0MKHBIX 3a4a4, TAKUX
KaK aHaJu3 TeHHBIX IIOCJemoBaTeJbHOCTe!, MJd obecneueHuss paboTocIIo-
COOHOCTY MHOTOIIOTOYHBIX BE0O-CEPBEPOB U CJAOMKHEHUINNX CTATUCTUUYECKUX
BhIUuKCJIeHnii. BO3M0OXXHO, BAM HUKOTA He IPUIETCs PeliaTh Iog00HbIe 3a-
Iauyu, HO OyAeT coBceM HEeJUIITHUM 3HATh, YTO B CAydae HeoOXOTUMOCTH
SABBIK IIOMOJKET BaM peliaTh UX.

Kpowme Toro, eciau Bbl B COCTOSHUU BBITIOJHATD CIOKHEHIIINe oepanu, HO
yI06CTBO COMMPOBOKIECHUS MIPOIPAMMHOTO KOJIa OCTaBJIAET KeJaTh JyUIle-
T'0, 3TO IJIOXOH 3HaK. SI3bIK Python JukBuampyer mpobsieMbl, CBA3aHHbBIE
C COITPOBOKAEHMEM IIPOTPAMMHOTO KOIAa, W OH JeHCTBUTEJIbHO II03BOJIAET
BBIPA’KATh CJIOKHBIE UIEU MPOCTHIMU SISBIKOBBLIMHM KOHCTPYKIHAMU. [Ipo-
CTOTa IIPOTPAMMHOTO KOJa — CYIIIeCTBEHHBIN (haKTOp, KOTOPLIM 00JeriyaeT
IajabHeliIee ero cOnpoBoXKaennre. IIporpaMMubIil Kox Ha a3bike Python ma-
CTOJILKO IIPOCT, UTO IO3BOJISET BO3BPAIATHCSA K HEMY CHYCTS MeCAIIHI.
1 mocTaTouHO MPOCT, YTOOHI MOYKHO OBLIO BHOCUTH U3MEHEHUS B IIPOrpaMM-
HBIH KOJZ, KOTOPBIHA paHbIlle HaM He BcTpevasicA. TakuMm o6pasoM, CHHTAK-
cuc 1 o0Iire UANOMBI 3TOT'0 A3bIKa HACTOJBKO SICHBIE, KPATKHE U IIPOCTEHIE,
YTO MO3BOJIAIOT Pab0OTAaTh C HUM B TeUeHUE AJIUTEJbHBIX IePUOI0B BPEMEeHN.

Craenyroiasa IpUYMHA, II0 KOTOPOil MBI cuumTaeM Python mpeBocxomubiM
SIBBIKOM, 3aKJII0YAEeTCA B BBICOKOM yA000UNTAEMOCTH IIPOrPAMMHOTO KOIa.
BJioKu mporpaMMHOI0 KOLa OMPEee/IAI0TCA II0 BeJINYNHe OTCTYIIOB. OTCTy-
MBI TIOMOTAIOT B3TVIALY CJEIUTDH 34 XOJOM BBINOJHEHUA IporpaMMsbl. Kpo-
Me TOro, A3bIK Python ocHOBaH Ha «MCIIOJBL30BAHUU CIOB». I1og 3TUM IO~
pasyMeBaeTcs, 4TO XOTA B a3biKe Python ncmonp3yoTes cBon clenuaibHbIe
CHMBOJIbI, OCHOBHEIE €TI0 0COOEHHOCTH B OOJIBIIIMHCTBE CBOEM PeaM30BaHLI
B BHUJie KJIIOUYEBLIX CJIOB MK OMOJIMOTEK. YIIOP Ha CJI0BAa, a He Ha CIeIrallb-
HbI€ CUMBOJIBLI YIIPOIAeT UTeHMEe U IIOHNMAaHIe IIPOrPaAaMMHOTO KOoza.
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Temnepb, Korga MBI BBISBUJIU HEKOTOPbIE MpeMMYyIliecTBa A3bIiKa Python,
MBI IPOBEIEM CpaBHEHNE HECKOJIbKUX (hparMeHTOB IIPOTPAaMMHOTO KOJla Ha
sispiKax Python, Perl u Bash. ITonyTHO MBI HO3HAKOMUMCS €I1[€ C HECKOJIb-
KMMHU IIpeuMyInecTsaMu a3bika Python. Huske mpuBoguTcs mpocToit mpu-
Mep Ha sa3bIKe Bash, KOTOPBIN BLIBOAUT BCe BOSMOXKHEIE ITIapPHbIe KOMOMHA-
MY CUMBOJIOB U3 Habopa 1, 2 ¥ CHUMBOJIOB 13 Habopa a, b:

#!/bin/bash

for a in 1 2; do
for b in a b; do
echo "$a $b”
done
done

BoT sKBUBaJeHTHBIH (pparmMeHT Ha a3biKe Perl:
#!/usr/bin/perl

foreach $a ("1°, "2") {
foreach $b ('a’, 'b") {
print "$a $b\n"
}
}

ATO caMbIii IIPOCTOM BJIOKEHHBIN MUKJ. A Telmepb CPAaBHUM 3TH peajusa-
uu ¢ uKJIoM for B s3pike Python:

#!/usr/bin/env python

for a in [1, 2]:
for b in ['a’, 'b']:
print a, b
Janee IpoAeMOHCTPUPYEM UCIIONIb30BaHMe YCIOBHBIX MHCTPYKITUii B Bash,
Perl u Python. 3meck mcmoJsib3yercsa ImpocTasi yCAOBHAS MHCTPYKIUA 1if/
else, ¢ MOMOIIbI0 KOTOPOIi BBISICHSIETCA — SABJSETCA JU 3aJaHHBIN IYThb
K (hailyry KaTaJoroM:

#!/bin/bash

if [ -d "/tmp” ] ; then

echo "/tmp is a directory”
else

echo "/tmp is not a directory”
fi

Huke npuBoAUTCA SKBUBAJICHTHBIN ClleHApUil Ha sa3biKe Perl:
#!/usr/bin/perl

if (-d "/tmp™) {
print "/tmp is a directory\n”
}

else {
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}

print "/tmp is not a directory\n"

A HMIKe — PKBUBAJICHTHBIN ClleHApUil Ha s3bIKe Python:

#!/usr/bin/env python

import os
if os.path.isdir("/tmp")

print "/tmp is a directory”

else:

print "/tmp is not a directory”

Eie oquH (pakTOp, TOBOPAINNM B II0JIb3Y IIPEBOCXOACTBA A3kiKa Python, —
3TO IPOCTOTA HMOAJIEP/KKN 00BeKTHO-OPMEHTHUPOBAHHOTO CTHUJIS IPOTPaM-
mupoBanus (OOII). A Tak:ke To 00CTOSITEILCTBO, YTO BAC HUUTO HE 3aCTaB-
aser ucnoabsoBaTh OOII, eciiu B sTOM HeT HeoOxogumocT. Ho Korga mo-
SIBJISIETCA IOTPEOHOCTh B HEM, 9TOT CTUJIb OKA3bIBAETCS UPE3BBIYANHO IIPO-
cteiM B mpuMeHenuu. OOII mosBosigeT Jierko 1 IpoCTO pasAeuTh mpobJe-
My Ha cocTaBHble ()YHKIIMOHAJIbHBIE YAaCTU, 00beIUHEHHbIE B HEUTO IO
HasBaHueM «00beKT». I3pik Bash me mommep:xkusaer OOII, Ho Perl u Py-
thon mogmep:kusaror. Huxxe npuBogurea Moayib Ha a3bike Perl ¢ ompene-
JeHueM KJacca:

package Server

use

sub

sub

sub

sub

strict;

new {

my $class = shift;
my $self = {};

$self->{IP} = shift;
$self->{HOSTNAME} = shift
bless($self)

return $self

set_ip {

my $self = shift;
$self->{IP} = shift;
return $self->{IP};

set_hostname {

my $self = shift;
$self->{HOSTNAME} = shift
return $self->{HOSTNAME}:

ping {

my $self = shift;

my $external_ip = shift;

my $self_ip = $self->{IP}

my $self_host = $self->{HOSTNAME}

print "Pinging $external_ip from $self_ip

($self_host)\n"
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return 0;

}
1
W nanee pparmMeHT, B KOTOPOM OH MCIIOJIB3YEeTCH:
#!/usr/bin/perl
use Server;

$server = Server->new( 192.168.1.15", "grumbly');
$server->ping('192.168.1.20");

IIporpaMMHEIZ KOZ, B KOTOPOM HCIOJb3yeTCs O0BbeKTHO-OPHUEHTHUPOBAH-
HBIN MOZIYJIb, TOCTATOYHO IpocT. OMHAKO Ha aHAJINS3 CAMOTO MOLYJIA MOMKET
TOTPeboBaThCSI HEKOTOPOe BpeMsi, 0cobeHHO ecau BbI He 3HaKOMBI ¢ OOII
WJIN C OCOOEHHOCTAMU Pealn3aluu ero MoAAeP:KKY B A3biKe Perl.

IOKBUBAJIEHTHBIN KJacc Ha A3biKe Python u mopsgok ero mcroiab3oBaHUA
BBITVISIAAT, KaK IOKa3aHO HUMKE:

#!/usr/bin/env python

class Server(object):
def __init__(self, ip, hostname):
self.ip = 1ip
self.hostname = hostname
def set_ip(self, ip):
self.ip = 1ip
def set_hostname(self, hostname):
self.hostname = hostname
def ping(self, ip_addr):
print "Pinging %s from %s (%s)” % (ip_addr, self.ip, self.hostname)

if __name__ == "__main__":
server = Server('192.168.1.20", 'bumbly")
server.ping('192.168.1.15")

ITpumeps! Ha aA3biKax Perl u Python gemoHCTpUpYIOT HeKOTOPBIE 13 GQYH-
mamMeHTaJIbHBIX acrieKToB OOII, 1 BMecTe ¢ TeM OHM HATJISAHO ITOKA3LIBAIOT
pasauuHble 0COOEHHOCTH, KOTOPHIE UCIIOJIB3YIOTCA B 9TUX A3BIKAX JJIS J0C-
TUKeHUS ITocTaBJaeHHo meau. O0a (pparmMenTa pemraioT OAHY U Ty Ke 3aaa-
vy, HO OHU OTJIMYAIOTCA APYT OT Apyra. TakuM o0pasoM, ecJiu BI IIOKeJae-
Te ucnoab3oBaTh OOII, s3bik Python mpemocTaBUT BaM TaKyi0 BO3MOMK-
HOCTB. /I BBI IOCTATOYHO JIETKO ¥ IIPOCTO CMOXKETe BKJIIOUUTE €TI0 B CBOI ap-
ceHaJI.

Ipyroe mpeumyiectBo Python mpoucTexkaeT He 13 caMOT0 A3BIKA, a U3 €T0
coobOmecTBa. B cooOmiecTse mosb3oBaTesieil sa3bika Python mocrurmyro
eIMHOAYIIINE II0 IIOBOAY CIIOCOOOB peIlleHUs OIlpee/IeHHbIX BUIOB 3a1ad,
KOTOpbIe BBI JOJIXKHBI (MM He JOJIYKHBI) UCHO0JIb30BaTh. HecmoTpsa Ha ToO,
YTO caM A3BLIK 00eclleurBaeT MHOMKECTBO ITyTeil MOCTUIKEHUS OAHOI U TOU
JKe IIeJiv, COTJIAIlleHUs, MPUHATHIE B COO0IIleCTBe, MOI'YT PEeKOMEHAOBATH
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BO3/IEPKUBATHCS OT UCIOJb30BAHUA HEKOTOPHIX 13 HUX. Hanpumep, nHCT-
pykuuda from module import = B HadaJjie MOAYJIA CUUTAETCA BIIOJIHE JOIYyC-
Tumoii. OZHAKO COOOIIECTBO OCYKIAeT TaKOe ee KCIIOJb30BAHME U PEKO-
MEeHJYeT MCIIOJb30BaTh J1UO0 MHCTPYKIMIO import module, amG0 MHCTPYK-
muio from module import resource. IMmopTupoBaHue BCETrO COAEP:KHMOTO
MOJYJI B IIPOCTPAHCTBO UMEH JPYroro MOAYJS MOYKeT BBIZBATh CYIIIECT-
BE€HHBIE OCJIOKHEHUS, KOTJA BbI IIONBITAETECHh BBIICHUTH IIPUHITUII JeiicT-
BUSA MOAYJIA U Y3HATH, I'le HAXOAATCA BbI3bIBaeMble (DYHKIUU. ITO KOH-
KpeTHOe COIJIAIlleHNe IIOMOXKET BaM IIHCATh 0oJiee IMOHATHBIM IPOrpaMM-
HBIZ KOJ[, UTO TO3BOJIUT T€M, KTO OyIeT COMPOBOKAATH €r0, BBHIMOJHATH
CBOIO paboTy ¢ GosbiuM ymoocTBoM. CiaemnoBaHMe OOIEIPUHATHIM COTJIa-
IIeHUAM OTKPBLIBAeT BaM IYyTh K KCIOJbB30BAHUIO HAWJIYUINIUX IIPUEMOB
nporpaMMupoBaHuA. MBI cUMTaeM, YTO 3TO UAET TOJBbKO Ha IOJIL3Y.

Cranpapraas 6ubauorTeKa A3bika Python — aTo elnme ogHa 3ameuaTeabHAA
ocobeHHOoCTh Python. Eciiu npuMeHuTeIbHO K A3bIKY Python BeI yesabimiu-
Te ppasdy «baTapefKu BXOAAT B KOMILIEKT IIOCTABKM » , 9TO JUIIIbh O3HAUAET,
YTO CTaHJapTHAA OMOJIMOTEeKAa II03BOJIAET pelliaTh BCce BUAbLI 3aau 0e3 Heoo-
XOAMMOCTH UCKATh APYrHe MOAYJIH IJisd 9Toro. Hampumep, HecMOTps Ha UX
OTCYTCTBIE B caMoM fA3biKe, Python obGecrmeunBaeT mMoAgep»KKy peryisap-
HBIX BRIPAXKEHUI, COKETOB, HECKOJbKNX IMOTOKOB BBINIOJHEHUA U (PYHKIUHI
Iasi paboThl ¢ HAaTOl/BpeMeHeM, CHHTAKCHMYECKOr0 aHA/IM3a JOKYMEHTOB
XML, pasbopa KOHPUTYypaIMOHHBIX (PaiiioB, GYHKIIUHA A1 paboThI ¢ (aii-
JaMu ¥ KaTaJoraMy, XPaHEeHusA IaHHBIX, MOAYJIBHOTO TECTHPOBAHWSI,
a TaKiKe KJINEeHTCKHe OuOIMOTeKM IJis paboTel ¢ mporokosamu http, ftp,
imap, smtp u nntp u muoroe Apyroe. Cpasy mocie ycranoBku Python mo-
OYJIN IOAIEP:KKN BCeX dTUX (PYHKIMOHAJBLHBIX 0COOEHHOCTE!l MOT'YyT M-
MMOPTHUPOBATHLCA BAIIMMMU CIIeHAPUAMH II0 Mepe HeoOXoauMocTH. B Balem
pacIopsAKeHUM HMEIOTCSA BCe IIepeurCJIeHHBbIe 31ech (PYHKIIMOHAJIbHBIE
BO3MOJKHOCTU. BecbMa BIeuaT/IsieT, YTO BCE 9TO IIOCTABJISETCS B COCTABE
Python u Bam He TpebyeTcsa MpruoOpeTaTh UTO-TO elfe. Bce 9TH BO3MOIKHO-
cT OYAYyT UYpe3BBIYAMHO IOJE3HLI BAM IPU CO3JaHUU CBOMX COOCTBEHHBIX
mporpamMm Ha sa3bike Python.

IIpocToit fOCTYyH K OrPOMHOMY KOJIMUECTBY ITAKETOB CTOPOHHUX ITPOU3BO-
IuTeJieli — ellle ooHO BaskHOe mpeuMyiiecTBo Python. Ilomumo MHOKecTBa
O0ubJIMOTEK, BXOAAIINX B CTAaHAAPTHYIO 6ubanoTeKy a3bika Python, cymre-
CTBYeT OO0JIBIIIOe YKCJIO OUOJIMOTEeK U YTUJINT, TOCTYIHBIX B IHTEepHeTe, KO-
TOPBIE YCTaHABJIMBAIOTCA OfHOM KoMaHAoli. B InTepHeTe, 110 axpecy hitp://
pypi.python.org, cyiiecrByer Karajor makeroB Python (Python Package
Index, PyPI), rae ar000i1 KeIaiomuii MOMKET BhIKJIAALIBATE CBOU IIAKETHI
B o01rtee moJab30oBaHMe. K MOMEHTY, KOT[a MHCAJINCh 3TU CTPOKHU, IJIA 3a-
rpysku 0n110 gocTynao 6oiee 3800 maxkeTos. B cocTaBe makeToB IPUCYTCT-
ByroT IPython, Koropsiii OyzgeT paccMaTpuBaTLCA B CJIEAYIOINEil riase,
Storm (Momysab 00BEKTHO-PEIAIIMOHHOTO OTOOpaKeHUsI, KOTOPBIA OymeT
paccmarpuBaThes B riiase 12) u Twisted, cereBas miardopma, Koropas 0y-
IeT paccMaTPUBATHCS B IJlaBe 5, — 3TO TOJBKO 3 HasBaHUA U3 Oojiee yeM
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3800 makeroB. Hauas mosb3oBaTbesi PyPI, BeI 00Hapy»KUTE, UTO OH COBEP-
IIeHHO He00XO0AMM BaM [Jid MOMCKA U YCTAHOBKHY IMOJIE3HBIX TAKETOB.

Muorue u3 npeumyinecTB a3bika Python npoucrexkaroTr us ero 6a3oBoii Gpu-
nocodpuu. Ecau B cTpoke mpuriaiienus K Beoay Python BBectu xomaumy
import this, mepex BaMmu IOSABUTCA TaK Ha3bIBaeMbIll «[[3eH si3pika Py-
thon» Tuma ITerepca (Tim Peters):

In [1]: import this
The Zen of Python, by Tim Peters

Beautiful is better than ugly.

Explicit is better than implicit.

Simple is better than complex.

Complex is better than complicated.

Flat is better than nested.

Sparse 1s better than dense.

Readability counts.

Special cases aren’'t special enough to break the rules.

Although practicality beats purity.

Errors should never pass silently.

Unless explicitly silenced.

In the face of ambiguity, refuse the temptation to guess.

There should be one-- and preferably only one --obvious way to do it.
Although that way may not be obvious at first unless you're Dutch.
Now is better than never

Although never is often better than xrights now.

If the implementation is hard to explain, it's a bad idea.

If the implementation is easy to explain, it may be a good idea.
Namespaces are one honking great idea -- let's do more of those!
( Nepesoga:

KpacvBoe nydwe ypomiMBoro.

dBHOE Nydlwe HesBHOrO.

[lpocToE Nyywe CROXHOrO.

CnoxHoe ny4ywe YCNOXHEHHOTO.

[lnockoe ny4we BAOXEHHOTO.

PaspexEéHHoe nydwe nA0THOrO.

Yno604nMTaemMoCTb BaxHa.

YacTHbe cnydau He HACTONbKO CyUWeCTBEHHb, 4TOOW HapywaTb npasuna.
0oHAaKO NPaKTUYHOCTb BaxHEEe YUCTOTH.

OwnbkM HUKOrAA He [OMXHb 3aManyuBaTbCH.

3a WCKMYeHneM 3amanyuBaHusg, KOoTopoe 3afaH0 ABHO.

B cnyyae HEOQHO3HAYHOCTW COMPOTUMBAANTECH UCKYWEHWIO yranaThb.
[lonxeH cywecTBOBaTb OOMH, W, XENaTENbHO, TONbKO OAWH OYEBWAHbIV
cnocob chenaTb 3TO.

X0Ts OH MOXeT ObTb C NEpBOro B3rNafa HE OYEBWAEH, €CNu Tbl He ronnaHaed.
Cenyac nydwe, 4em HuKOrpa.

0mHako, HuKOrpa vawe nyywe, 4em *npamo* Cendac.

Ecnv peannsaumio CNoxHO 0ObACHWTb, — 3TO Naoxas uoes.

Ecnn peanunsauuio nerko 06bACHUTbL, - 9TO MOXET ObTb xopowas uaed.
[lpocTpaHcTBa MMEH - BENMKONenHasa uaesd, UX JOMXHO ObTb MHOTO

)
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ITOT CBOJ IpPaBUWJI — He IOT'Ma, CJIeIOBaHNEe KOTOPOI cunuTaeTca 00sa3aTesb-
HBIM Ha BCeX YPOBHAX PaspaboTKU A3BIKA, HO CaM AyX ero, KasKeTcd, IPo-
MUTHIBAET MOUTHU BCE, UTO MMPOUCXOAUT B SIBBIKE U C I3BIKOM. M MBI cumnTa-
eM, UTO 3TO 3aMeuaTe,bHO. BO3MOKHO, UMEHHO II0O3TOMY MBI JeHb 3a JHEM
CTpeMUMCS MCHO0Jb30BaTh Python. 9ra dunocodus cormagaer ¢ Tem, yero
MBI K€M OT A3bIKa. Ul ecjiu oHa COBIIAJAeT C BAIIMMU OKUAAHUAMU, 3HA-
unT a36IK Python 6ymer xopoium BEIOOPOM U AJIS Bac.

MoTtuBauunsa

Ecau BBI TOJIBKO UTO B3SJIM 3Ty KHUTY B CBOU PYKHM B KHUIKHOM MarasmuHe
WJIM YnTaeTe BBeJleHUe rae-uubynab B HTepHeTe, BbI, BOSMOYKHO, 3aJaeTe
cebe BOIIPOC — HACKOJIBKO CJIOYKHO OyaeT U3yunuTh 3bIK Python u crout au
aT0 mesaThb. HecMOTpA Ha pacTyIyo HonyaapHocTh Python, MmHOrHMe cuc-
TeMHbIe afMUHUCTPATOPHI IO CUX IIOP MCIIOJIL3YIOT B CBOEH paboTe TOJIbKO
Bash u Perl. Eciiu BBI OTHOCUTECH K UX KAaTETOPUM, BAC HaBEPHAKA 00paay-
eT TOoT (haKT, uTo A3bIK Python oueHs mpocTt B nsyuenun. XoTs 3TO BOIIPOC
JUYHOTO MHEHUSA, HO MHOTHEe yOe:KIeHbI B TOM, UTO 9TO CAMBIN IIPOCTOM
SA3BIK JJISI U3YUEHUS U IPENoJaBaHmusA, U TouKal

Eciu BBI yoKe 3HAKOMBI ¢ A3bIKOoM Python mim cuuraere cebsa rypy B mpo-
rpaMMHUPOBAHUY HA JPYrOM A3bIKe, BBl HABEPHAKA CMOXKeTe IIPSIMO ceifuac
mepeiTy K JII000M U3 CIAeAyIOIUX IJIaB, He YUTasA 3TO BBeJeHUe, U CYMeeTe
pasobparbcs B HAIIUX npuMepax. MbI crapajanch co3gaBaTh IPUMEpPbI, KO-
TOphle MEeHCTBUTEJIHHO IIOMOTYT BaM BBITIOJIHATH CBOIO pabory. B KHure
MMEIOTCSA MPUMEPHI CII0CO00B aBTOMATHUECKOT0 O0HAPYKEeHUA M MOHUTO-
puHra moncereii ¢ momoribio SNMP, nmpeobpasoBaHusA B MHTEPAKTUBHYIO
o6osiourky Python mox massammem IPython, opranmsanum KoHBeliepHOI
00paboOTKM JaHHBIX, MHCTPYMEHTOB YIpPAaBJIeHUS MeTaJaHHBIMHU C IIOMO-
ITBI0 CPEJICTB 00BEKTHO-PEIAIIMOHHOTO OTOOPaKeH! s, CeTEBBIX ITPUIIOKE-
HUH, THCTPYMEHTOB KOMAaHIHOU CTPOKY ¥ MHOT'OT'O JPYTOTO.

Ecau y Bac mMeeTcs onbIT MPOrpaMMUPOBAHUSA Ha A3bIKEe KOMaHIHOI 000-
JIOUKHU, BaM TOKe HeT IIPUYKNH BOJHOBATHCA. BBI TaKiKe JIETKO U OBICTPO OC-
BouTe Python. Bam HyXHO JUINb »KeJlaHue YUUTHLCA, ONpeAeaeHHAd JOJIA
JI000MBITCTBA M PEIINMOCTh — Te Ke (PaKTOpPhI, KOTOPhLIEe MOOYAMIN Bac
B3ATH B PYKU 9Ty KHUTY U [IPOYUTATH BBEJEeHUE.

Mgl moHUMaeM, YTO CPeU Bac eCTh U CKeITUKU. Bo3MOKHO, YacCTh U3 TOTO,
YTO BBI CJIBIIIAJIN O MPOTPaMMUPOBaHUY, Hanyrajaa Bac. CyIiecTByeT O4HO
ob1ree, TIIy0OOKO HeBepHOe 3a0JysKAeHUe, UTO IPOrpaMMUPOBAHUIO MOTYT
Hay4YuUThCS He BCe, a TOJHKO M30paHHas TaWHCTBeHHasd sauTa. Ha camom
neJe J000M JKeJanuil MOKeT HayUYUThCA IIPOrpaMMUPOBaTh. Bropoe, He
MeHee JIOJKHOe 3a0/TyKIeHre COCTOUT B TOM, UTO TOJBKO IIOJyYeHUE IIPO-
(eccronasbHOTO 06pa3oBaHUA B 00JIaCcTH NHPOPMATUKYU OTKPHIBAET UEJIO-
BeKY OyTh K 3BaHUIO TporpamMmucta. OJHAKO ¥ HEKOTOPHIX CaMbIX TaJaHT-
JUBBIX ITPOTPAMMMCTOB HET AUILJIOMA 00 06pa3oBaHUU B JaHHOUN 00JaCTH.
Cpenu KOMIIETEHTHBIX IIPOrPAMMMCTOB Ha si3biKe Python mmerorca mrogm
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¢ mpoeccUOHATBbHON MOATOTOBKOM B obJyacTu puiaocoduu, KypHATUCTHU-
KU, IUEeTOJOTNN U aHTJINHCKOro A3biKa. Hannuue cuemnuaJabHOT0 o6pasoBa-
HUA He ABJIsgeTca 00A3aTeJIbHBIM TpeOoBaHMeM I ocBoeHusa Python, xors
OHO 1 He IIOBPEAUT.

Emte oguo 3ab0aBHOe M TaKoe JKe HeBePHOe IIPe/CTaBJeHHe 3aKJIYaeTcs
B TOM, UTO IIPOTPAMMUPOBAHUIO MOXKHO YUUTHCSA TOJBKO B IIOJAPOCTKOBOM
Bo3pacTe. XOTA 9TO IO3BOJIAET XOPOIIO cebsI YYBCTBOBATH JIIOAAM, KOTO-
PBHIM IIOCYACTIMBUJIOCH BCTPETUTH B IOHOCTH KOTO-TO, KTO BIOXHOBUJ UX
3aHATHCA MPOrPAMMUPOBAHMEM, TEM He MeHee, 9TO0 ellle oguH Mud. OueHb
MOJIe3HO HAUMHATHh M3YyUYeHUe MPOrpaMMHUPOBaHUS B IOHOM BO3pacTe, HO
BO3PACT He ABJSIETCA IPEIATCTBIEM K OCBOeHUIO A3bIKa Python. OcBoenue
Python — aTo He «UrpyIIKa AJsA MOJOAEKU», KaK UHOTrga ropopAr. Cpeau
PaspaboTUnMKOB CYyIlleCTByeT GecurcieHHOe MHOYKECTBO JIIoJAeil, KOTopbIe
ocBamBaJU IpPorpaMMUpPOBaHUe, Oyayuu B Bodpacte crapiie 20, 30, 40 jer
U gasxe OOoJIbIIIE.

Eciou BBI 1o6pasauch 10 3TOTO MecTa, TO HaZo 3aMeTHUTh, UYTO ¥ Bac, yBakae-
MBI YUTaTEJb, €CTh OJHO IIPEUMYIIIECTBO, KOTOPOE OTCYTCTBYET Y MHOTHUX.
Ecisu BBI periniy B3ATH B PYKU KHUTY, PACCKa3LIBAOIIYI0 00 MCII0JIb30Ba-
Huu sa3bika Python B cucremuom agmuuauctpupoBanmum UNIX m Linux,
3HAYUT, BBI YiKe IIPeAcTaBiseTe cebe, KaK BHIMOJHATH KOMAaHIbl B KOMAH/I-
HO# 000JI0UKe. OTO OTPOMHOE IIPEeNMYIIEeCTBO IJIA TOTO, KTO PEIINUJ CTATh
mporpaMMHCTOM Ha si3biKe Python. Hamuuwue sHanumii o crmoco6ax BBHIIIOIHE-
HUS KOMaHJ B TeDMUHAJIE — 3TO BCe, YTO HEOOXOAUMO AJIA STOr'0 BBEIEHUA
B Python. Eciu BbI yBepeHbI, UTO HAYYUTECHh IPOrPaMMUPOBAHUIO HA A3BI-
ke Python, Torma cpasy ke mepexoaurte K ciaefyiolneMy pasaeny. Ecau
Y Bac elre eCTh COMHEHUA, TOTJa IPOUUTANTe 9TOT pasie ere pa3 u ybemu-
Te cebA B TOM, UTO BBl B CHJIaX OBJIaJIeTh TPOTPaMMUPOBAHMEM Ha A3BIKE
Python. 910 geficTBUTEILHO IPOCTO, M €CJU Bbl IPUMETE TaKoe pelleHue,
OHO M3MEHUT BaIly *KU3Hb.

OCHOBbI

910 BBeAeHNUE B A3BIK Python cuisHO oT/InuaeTcs ot a000T0 JPyroro, T. K.
MBI OyZeM MCIOJIb30BaTh MHTEPAKTUBHYIO 000JIOUKY IIOJ HasdBaHuem IPy-
thon u o0bIUHYI0O KOMaHIHYIO 000i0uKy Bash. Brl moaxkuHBI Oymere OT-
KPBITH JBa OKHA TePMUHAJIOB, OJHO — ¢ KOMaHAHOM 000a0uKo0ii Bash u gpy-
roe — ¢ MHTEePaAKTUBHOI o0osoukoii IPython. B kammom mpumepe MbI Oy-
IeM CpaBHUBATh, KaK BBITMOJHAIOTCA OOHU U Te JKe AeHCTBUSI C IOMOIIBIO
Python u ¢ momomuisio Bash. [y Hauasna sarpysute TpedyeMyi0 BEepPCHUIO
MHTEePaKTUBHOM o00oysiouky IPython misa cBoeil miaTGopMbl U YCTAHOBUTE
ee. Ilonmyunts ee MOXKHO Ha crpaHune hitp://ipython.scipy.org/moin/
Download. Ecniu 1o KaKMM-TO IPUYUHAM BbI He MOKETE MOJYUUTDb U yCTa-
HOBUTH IPython, To MOXHO MCII0JIB30BATh OOLIUHYIO NHTEPAKTUBHYIO 000-
Joury uHTepuperaropa Python. Bel MoskeTe TaksKe 3arpy3uTh KOIIUIO BUP-
TyaJbHOU MAIIMHBI, BKJIIOUYAOIIYIO B ce0s BCe TPUMEPHI IIPOTPAMM U3 KHU-
TH, a TaK)Ke MpeABapuUTeJbHO HACTPOEHHYIO M T'OTOBYIO K paboTe MHTED-
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aKTUBHYIO 000s10uKy IPython. Bam gocTaTouHO HIPOCTO BBECTH KOMAaHIY
ipython, 1 BbI IOIIaZeTe B CTPOKY IIPUTJIAIIIEHUA K BBOLY.

Kax Toabpko o6osmouka IPython Oymer yeranoBieHa 1 3anyIieHa, BEI JOJIMK-
HBI YBUETHh IPUMEDPHO CJIeyIoIee:

[ngifteMacintosh-7][H:10679][J:0]# ipython
Python 2.5.1 (r251:54863, Jan 17 2008, 19:35:17)
Type "copyright”, "credits™ or "license” for more information.

IPython 0.8.2 -- An enhanced Interactive Python.

? -> Introduction and overview of IPython's features.
%quickref -> Quick reference.
help -> Python's own help system.

object? -> Details about "object’'. ?object also works, ?? prints more.
In [1]:

NuarepakTuBHasa obosouka IPython mamomuHaeT OOBIYHYIO KOMaHIHYIO
000yi0uKy Bash m MoxeT BBIIOJHATH TaKue KOMAaHAbI, Kak 1s, cd u pwd,
a B cIeayolneii riiaBe MpuBeeHbl OoJiee mMoAPobHbIe cBegeHua o IPython.
9Ta ryiaBa mocsdlneHa nsyuyenuio Python.

B oxHe TepMHUHAIA ¢ HHTEPAKTUBHON 00010uK0i Python BBeguTe ciemyro-
IIyI0 KOMaHAY:

In [1]: print "I can program in Python”
I can program in Python

B okHe TepMuHAIA ¢ KOMaHIHOM 00010uK0 Bash BBesuTe CiieyIOIyIO KO-
MaHAY:

[ngifteMacintosh-7][H:10688][J:0]# echo "I can program in Bash”
I can program in Bash

B sTux ABYyX mpuMepax He OIIYII[aeTCs CYIIEeCTBEHHLIX PasJInunili MexIy
Python u Bash. MuI HazeeMcs, 4YTO 3TO MOMOKeT JuMIuTh Python uacru
eTo 3araJlOYHOCTH.

BbinonHeHne NHCTPYKLUN B ai3bike Python

Eciu BaM IpUXOAUTCA TPATUTh 3HAUUTEIHLHYIO YaCTh BpeMeHU Ha BBOJ KO-
MaHJ B OKHE TepMUHAJA, 3HAUUT, BaM yiKe IPUXOAUIOCH BLITONHATH UHCT-
PYKIIUU U, BO3BMOJKHO, ITePeHAIPaBIATE BEIBO B (haiia Uy Ha BXOJ APYTOi
komauasl UNIX. PaccMoTpuM HOpPALOK BBIMIOJHEHMS KOMaHABI B Bash,
a 3aTeM CPABHUM €TI0 C IOPAIKOM, IPUHATHIM B Python. B okze repmunana
¢ KOMaHIHOM 060JI0uK0il Bash BBeauTE CIEAYIOMYI0O KOMAHIY:

[ngift@Macintosh-7][H:10701][J:0]# 1s -1 /tmp/
total 0
-rw-r--r-- 1 ngift wheel 0 Apr 7 00:26 file.txt

B oxHe TepMuUHATIa ¢ MHTEPAKTUBHOMN 00010uK0# Python BBeguTe ciemyro-
IIyI0 KOMaHAY:
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In [2]: import subprocess

In [3]: subprocess.call(["1s","-1 ", /tmp/"1)

total 0

-rw-r--r-- 1 ngift wheel 0 Apr 7 00:26 file.txt
Out[3]: 0

IIpumep ¢ KomaugHOM 0000uKOi Bash He HyKgaeTcsa B MOSICHEHUAX, TaK
KaK 9TO OObIUHASA KOMaHA 1S, HO, €CJIM paHee BAM HUKOIJA He IPUXOIU-
JIOCh CTAJIKMBATLCA C IIPOrPaMMHBIM KoZoM Ha s3biKke Python, mpumep
C MHTEPaKTUBHOM 000/10uK0ii Python HaBepHsaKa mMOKakeTcs BaM HEMHOI'O
CTPaHHBIM. BBI MOTJiM OBbI MOAYMATh: «IJTO eIle YTO 3a KOMaHAa import sub-
process?». OgHA uM3 caMbIX BaXKHBIX ocobeHHocTell Python saxiarouaercs
B €r0 BO3MOKHOCTY MMIIOPTHUPOBATH MOAYJIU WUJIU Apyrue (haianl, comep-
JKaIye MpPOoTrPaMMHBIN KOJA M MCHOJb3yeMble B HOBBIX IIporpaMMax. Eciau
BaM 3HaKOMa WHCTPYKIIMA source B Bash, To BbI yBUAUTE omIpeneaeHHOE
CXOJCTBO C Heli. B JTaHHOM KOHKPETHOM cJIydyae BasKHO IIOHATD, YTO BEI M-
TOPTUPOBJIN MOAYJb subprocess M MCIIOJbB30BAJU €T0 HTOCPEICTBOM CHH-
TAKCHUYECKOM KOHCTPYKI[MM, MOKa3aHHOU BhIimie. IlogpoOHee 0 TOM, Kak
paboTaroT subprocess u import, MbI pacCKakeM IO03JKe, a II0Ka He OyzeM 3a-
IYMBIBATBCS O TOM, IIOYEMY 3Ta MHCTPYKIIUA paboTaeT, 1 00paTUMCS K cJje-
IVIOIIeH CTPOKe:

subprocess.call(["komaHpa", “aprymeHT”, "Opyrod_aprymMeHT_uau_nyTb"])

W3 Python Mo0XHO BBIIOJHUTE JIOOYI0 KOMAHAY ODOJOUKM, KAK €CJId ObI
OHA BBIIOJIHSJIACH, KOMAHIHOM 000/10uKoil Bash. YuureiBasa sty nadopma-
[0, MOYKHO CKOHCTPYHMPOBATh BEPCHUIO KOMAHILI 1S Ha sisbiKe Python. OT-
KPOUTE NPENIOUTUTENILHBIN TEKCTOBBIA PEJaKTOpP MM HOBYIO BKJIANKY
B OKHe TepMHHAaJa, co3xaiiTe daila ¢ MMeHeM pyls.py u cheyiaiiTe ero BBI-
IOJIHSIEMBIM C IMOMOIIbI0 KOoMaHABI chmod +x pyls.py. Comepskumoe (aiiia
npuBoauTcA B npumepe 1.1.

ITpumep 1.1. Bepcus komarnOdvt s Ha a3vitke Python

#!/usr/bin/env python
#Bepcua komaHaos 1S Ha a3bike Python

import subprocess
subprocess.call(["1s","-1"])

Ecnu Temeps 3amycTUTH 3TOT CIleHAPUI, BBl IOJYUYUTE TOT K€ caMbIll pe-
3yJIbTAT, YTO U IPU 3aIlyCKe KOMaHIbI 1S -1 13 KOMAaHAHOU CTPOKMH:

[ngifte@Macintosh-7][H:107461[J:0]# ./pyls.py
total 8
-rwxr-xr-x 1 ngift staff 115 Apr 7 12:57 pyls.py

ATOT IpUMeP MOKET II0Ka3aThCs IJIYIILIM (1a OH TAKUM U SIBJISETCS), HO OH
HaTJIsIAHO JeMOHCTPUPYeT TUulinuHoe npumenenue Python B cucremuom af-
mMuHucTpupoBanuu. fI3eik Python uacto mcmoabsyercsa mist «o0epThIBa-
HuA» Apyrux cueHapues niau Komana UNIX. Temepb BBl y:Ke CMOTJIU ObI
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HavaTh IMUCATh HEKOTODPhIE HECJOXKHBIE CIleHApWUu, moMemrad B (aia Ko-
MaHJBI OLHY 3a APyroii. PaccMoTpuM mpocThle IpuMephl, KOTOPHIE Peasu-
30BaHbl MMEHHO TaKHM CIIOCO00M. BBI MoskeTe 00 IIPOCTO CKOIMPOBATDH
comep:kuMoe nmpumepa 1.2, 1160 BBITOJHUTE clleHapuu psysinfo.py u bash-
sysinfo.py, KOTOpbIe MOYKHO HANUTH B IpUMepPax K 9TOIi riase.

ITIpumep 1.2. Cyenapuii noryienus uHgopmayuu o cucmeme — Python

#!/usr/bin/env python
#CueHapuin c6opa nHHOPMALMM O cUCTEME
import subprocess

#KomaHpa 1

uname = "uname”

uname_arg = "-a”

print "Gathering system information with %s command:\n" % uname
subprocess.call([uname, uname_arg])

#KomaHpa 2

diskspace = "df”

diskspace_arg = "-h"

print "Gathering diskspace information %s command:\n" % diskspace
subprocess.call([diskspace, diskspace_arg])

ITIpumep 1.3. Cyenapuil noryweHus uHgopmayuu o cucmeme — Bash

#!/usr/bin/env bash
#CueHapuit cbopa MHGOPMALMUM O CUCTEME

#KomaHpa 1

UNAME="uname -a"

printf "Gathering system information with the $UNAME command: \n\n"
$UNAME

#KomaHpa 2

DISKSPACE="df -h"

printf "Gathering diskspace information with the $DISKSPACE command: \n\n"
$DISKSPACE

Ecsz BHUMaTeIbHO pacCMOTPETH 00a CIleHapU s, MOMKHO 3aMETHUTh, UTO OHU
OUeHb MOXOXKU. A ecyii 3aIllyCTUTh UX, OyAYyT IMOJYUYeHbl UAEHTUUYHLIE pe-
3yabpTaTbl. MajileHbKOEe IIpUMeuYaHue: IepefaBaTh B (QYHKIUHM Subpro-
cess.call KOMaHAY OTJAEJIBHO OT apryMeHTa COBEPIIEHHO Heo0A3aTeJIbHO.
MosxHO uCcIoJIL30BaTh, HAIIPUMED, TAKYIO DOPMY 3aIlMCHU:

subprocess.call("df -h", shell=True)

Bce 3ameuaTesbHO, HO MBI €llfe He 00'bACHUIN, KaK AefiCTBYeT MHCTPYKI[UA
import 1 uTo m3 ceba mMpeacTaBIAET MOAYJb Subprocess. B Bepcuu crieHapua
Ha A3bIKe Python MBI BBIIOJHMIN MMIIOPTHUPOBAHME MOXLYJA Subprocess,
T. K. OH COAEPKUT IIPOTPAMMHBIN KO, IIO3BOJISIOIINI BBLIIOJHATL BBI30B
KOMAaH/J CUCTE€MBbI.
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Kax y:xe ymoMuHAJIOCh paHee, UMIOPTUPYA MOAYJIb SUDProcess, MbI IIPOCTO
UMIIOPTUPYeM (aiia, comeprraninii Heo6XOIUMbIH HAM ITPOTPaMMHBIH KOJI.
BbI MoskeTe co34aTh CBOI COOCTBEHHBIN MOLYJIb, MK (paiii, 1 HEOTZHOKPAT-
HO MCIIOJIb30BaTh HAIMCAHHBIN BaMU IIPOTPAMMHBIA KO, UMIIOPTUPYS €ro
TOYHO TaK Ke, KAK Mbl UMIIOPTHUPOBAJIU IIPOTPAMMHBIN KO 13 MOAYJIS Sub-
process. B uMmopTupoBaHuu HET HUYETO HEOOBIUYHOT'O, IIPOCTO B Pe3yJibTa-
Te STOU OIlepalluy BHI IIOJyUYaeTe B CBOE paciopskeHue Gaiia ¢ HeKOTOPBIM
OporpaMMHBIM KogoM B HeM. OfnHa 13 3aMevaTeIbHbIX 0COOeHHOCTe NHTe-
pakTuBHOI ob6osiouku IPython cocrouT B ee cmocoOHOCTH 3arisgbIBATH
BHYTPH MOAyJeli u (paiijaoB 1 MOJIyUYaTh CIIUCKY JOCTYIIHBIX aTpudyToB. Ec-
au ropoputh TepmmaaMu UNIX, sTo HamoMmHaeT gelcTBUE KOMAHIBLI 1S
B KaTtaJjore /usr/bin. Hanmpumep, ecyiu Bbl OKa3aJICh B HOBOII CUCTEME, Ta-
koit kak Ubuntu nau Solaris, a npuBsikgu paborats ¢ Red Hat, To BoI Mo-
JKeTe BBIIOJHUTE KOMaHAY 1S B KaTayore /usr/bin, 4To0b y3HATH — UMEET-
CcA JIM B HAJUYUU TAKON MHCTPYMeHT, Kak wget, curl uau lynx. Ecau BeI
XOTHUTE BOCIIOJb30BaThCA NHCTPYMEHTOM, HAXOAAIIIUMCSA B KaTrajore /usr/
bin, MOXHO ITPOCTO BBeCTH KoMaHAy /usr/bin/wget, Hampumep.

Curyanud c MOZyJIsaAMU, TAKUMU KaK SUDProcess, O4eHb IIOX0Ka Ha OIUCAH-
HYI0 BbIIlle. B mHTepakTuBHOUN o6osouke IPython mMoKHO mCHOIb30BATH
(GYHKIIUIO aBTOJOTOTHEHUS, YTOOBI YBUIETh, KaKMe MHCTPYMEHTBI JOCTYII-
HBI BHYTPU MOAYJIA. BocmonbayeMcsa BOBMOYKHOCTHIO aBTOLOIOJIHEHU U 10~
CMOTpUM, KaKue aTpuOyThHl UMEIOTCA BHYTPU MOAYJIA subprocess. He 3a6bI-
BaiiTe, UYTO MOJYJb — 3TO BCETO JIUIIL (haly ¢ HEKOTOPBIM IPOTPAMMHBIM
KOZOM BHYTpHU Hero. Huke mokasaHO, UYTO BO3BpalaeT PYyHKIIUA aBTOLO-
noaHenus B IPython gna momyns subprocess:

In [12]: subprocess.

subprocess. CalledProcessError subprocess.__hash__ subprocess.call
subprocess. MAXFD subprocess. __init__ subprocess. check_call
subprocess. PIPE subprocess.__name__ subprocess.errno
subprocess. Popen subprocess.__new__ subprocess. fentl
subprocess. STDOUT subprocess. __reduce__ subprocess. list2cmdline
subprocess.__all__ subprocess.__reduce_ex__ subprocess.mswindows
subprocess. __builtins__ subprocess.__repr__ subprocess. 0s
subprocess. __class__ subprocess.__setattr__  subprocess.pickle
subprocess. __delattr__ subprocess.__str__ subprocess. select
subprocess. __dict__ subprocess._active subprocess. sys
subprocess. __doc__ subprocess._cleanup subprocess. traceback
subprocess.__file_ _ subprocess._demo_posix  subprocess. types
subprocess. __getattribute__  subprocess._demo_windows

Y1005 BOCIIPOU3BECTU 3TOT 3PPEKT, BAM HYIKHO IPOCTO BBECTU KOMAHAY:
import subprocess
3aTeM BBECTHU:

subprocess.
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¥ HaKaTh KJaBUINy Tab, 4T00bI aKTHBU3MPOBATL (PYHKIIUIO aBTOMOIOIHE-
HUS, KOTOPasA BBIBEJET CIIMCOK JOCTYIIHBIX aTPUOyTOB. B TpeThell KOJOHKEe
HaIIlero IpruMepa MOMKHO 3aMeTHUThb subprocess.call. Temepb, YTOOBI IIOTY-
YUTH JOIOJHUTEJIbHYI0 HH(GOPMAIIMIO 00 MCIIOJb30BaHUM Subprocess.call,
BBEIUTE KOMaHIY:

In [13]: subprocess.call?

Type: function
Base Class: <type 'function'>
String Form: <function call at 0x561370>
Namespace: Interactive
File: /System/Library/Frameworks/Python. framework/Versions/2.5/1ib/
python2.5/
subprocess. py
Definition: subprocess.call(*popenargs, =*xkwargs)
Docstring:
Run command with arguments. Wait for command to complete, then
return the returncode attribute.
(3anyckaeT KomaHay C aprymeHTamu. OxwpaeT ee 3aBepuieHus U BO3BpawaeT
aTpubyT returncode)

The arguments are the same as for the Popen constructor. Example:
(AprymeHTH Te xe, 4TO M B KOHCTPykTOope Popen. Hanmpumep:)
retcode = call(["1s", "-1"1)

CHUMBOJI BOIIPOCUTEJIHLHOTO 3HAKA B JaHHOM CJyuae TpaKTyeTcA Kak obpa-
IeHre K CTPaHUIle CIPAaBOYHOrO PyKoBoacTBa. Korma Tpebyercs y3HATD,
KaK paboTaeT HEeKOTOpPhIi mHCTpyMeHT B cuctreme UNIX, mocraTouHo BBe-
CTH KOMaHJIYy:

man MMsa_MHCTPyMeHTa

To ke u ¢ aTpubyTOoM BHYTPU MOAYJA, TAaKUM KakK subprocess.call. Korma
B obosourke IPython mocyie mmenu aTpubyTa BBOAUTCS BOIPOCUTEIbHBIN
3HaK, BBIBOJUTCSA JOKYMEHTAIUA, KOTopas ObljIa BKJIIoueHa B aTpuoyT. Ec-
JU TOM00HYIO OIlepaIiiio BHIIIOJHUTH ¢ aTpubyTaMu M3 CTaHIAPTHOUN Omb-
JIMOTEKHU, BBl CMOKETe OOHAPYKUTH JOCTATOUHO II0JIE3HYI0 MHMDOPMAIUAIO
10 UX KCIOJb30BaHUIO. MeliTe B BULY, UTO CYIIIECTBYET TaKyKe BO3MOK-
HOCTh 00paTUThCA K JOKYMEHTAIIUU C OITMCAaHWeM CTaHIapTHOII OubamoTe-
Ku a3eika Python.

Korma Mbl cMOTPUM Ha 9TO ONMCaHUe, B CTAHAAPTHHIN pasaes «Docstring»,
MBI BUAUM IIPUMEP MCIIOJb30BaHUA aTpubyTa subprocess.call u onucanue
TOT'0, UTO OH JleJiaeT.

ATtor

Tenepp BB 00s1amaeTe 00beMOM 3HAHUI, JOCTATOUYHBIM, UTOOLI HA3bIBATH
cebs mporpaMMmucToM Ha A3biKe Python. Bel 3HaeTe, Kak HammcaThb Ipo-
cTeiimuil ciueHapuil Ha s3bIKe Python, Kak mepesecTu creHapuii ¢ si3bIKa
Bash na sa3pix Python, u HaKoHeIl, BBI 3HaeTe, KaK OTBICKATH OIMCAHNE MO-
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Iyaei u arpudyToB. B caenyroinem pasmese Bbl y3HAETe, KaK OPraHU30BaTh
STU IPOCTHIE IIOCIEA0BATEIbHOCTH KOMAaH I B (PYHKI[UH.

WUcnonb3oBaHune ¢pyHKUnN B ai3bike Python

B mpenwigyIiiem pasgese Mbl Y3HAIN, KAK BBIMTOJIHAIOTCA UHCTPYKIIUU, UTO
camo 10 cebe BechbMa MOJIe3HO, T. K. 9TO O3HAYAET, UTO MbI B COCTOAHUYU aB-
TOMATU3UPOBATEL BBIMTOJHEHNE HEKOTOPBIX Omepaliuii, KOTopble pPaHbIIe
BBITIOJIHANNUCH BPy4YHYIo. CleayomuM IaroM K HaIlleMy IPOTrpaMMHOMY
KOy aBTOMaTu3anuu 0yer cosganue pyukiuii. Eciu BoI elrle He 3HaAKOMBI
¢ pyHKIUAMHU B a3biKe Bash miau B KakoM-n1160 Apyrom A3bIKe IIPOrpam-
MHUPOBAaHUA, TO IMPOCTO IIPEACTABIANTE MX cebe KaKk MUHU-CI€HAPUMH.
DYHKIIUY TO3BOJISIOT CO3/IaBaTh OJIOKM MHCTPYKI[MII, KOTOPbIE paboTaoT
B rpyimme. ITO HEMHOT'O IIOX0XKe Ha ciieHapuii Bash ¢ nBymsa kKomaumammu,
HanucaHHBIN HaMu parnee. OTHO U3 OTJIMYHUI COCTOUT B TOM, UTO BEI MOKe-
Te BKJIIOUUTDH B CIIEHAPUHI MHOKECTBO (PYHKIINI. B KOHEUHOM cueTe MOMKHO
BeCh IIPOTPAMMHBIN KOJ CIIeHAPUA PACIOJIOKUTL B QYHKIIUAX U 3aTEM 3a-
MyCKAaTh 3T MUHU-IIPOTPAMMBbI B HYKHO€E BpeMs B CBOEM CIIeHAPUU.

Temeps HACTAJIO BpeMs IIOIOBOPUTH 00 oTcTymax. B a3sike Python crpokwu,
pUHAAJIEKAIe OJHOMY U TOMY JKe 0JIOKY IIPOrpaMMHOTO KOAA, HOJIMKHBI
UMeTh OAWHAKOBBIE OTCTYIbI. B Ipyrux s3pIKax, TaKuX Kak Bash, xorga
ompenessieTcsa QYHKIUA, ee TeJIo 3aKJIiouaercsa B GUrypHbIe CKOOKU. B sA3bI-
Ke Python Bce cTpoku B cKOOGKax HOJMKHBI UMETh OAUHAKOBBIE OTCTYIIBI.
ATo MOKeT cOUBATh C TOJIKY Te€X, KTO TOJbKO HAUMHAET U3yUaTh A3LIK, HO
yepe3 HEKOTOPOe BpPeMs 9TO BOHAET B MPUBBIUKY U BBl 3aMETUTE, UTO BBI-
TIOJTHEeHNEe 9TOT0 TPeOOBAHUA ITOBBINIAET YA000UNTAEMOCTb IPOTPAMMHOTO
kKoma. Ecau mpu paboTe ¢ KaKUMU-JIU00 IPUMepaMU U3 KHUTH Y Bac MOAB-
JSIOTCA OMUOKY, yoeauTech AJA HaUasla, YTO B MCXOAHBIX TEKCTaxX IIpa-
BUJILHO COOTIONEHBI OTCTYIIbI. OGBIYHO OMMH ITar OTCTYyIIa IPUHUMAIOT PaB-
HBIM YeThIpeM IIpobesam.

PaccmorpuM, KakK paboraroT GyHKIIUN B a3bIKe Python u Bash. Ecsu y Bac
MO-IIPe’KHEMY OTKPLITA HHTepaKTUBHAaA obosmouxka IPython, Bl MoxkeTe He
coszasaTh (haila ciieHapus Ha A3bIKe Python, xoTs sTo 1 He Bo3OpaHseTcs.
IIpocTo BBeAMTE CIAEAYIOIUI TEKCT B CTPOKE IPUTJIAIIeHns 00010uKy IPy-
thon:

In [1]: def pyfunc():
print "Hello function”

In [2]: pyfunc
Qut[2]: <function pyfunc at 0x2d5070>

In [3]: pyfunc()
Hello function

In [4]: for 1 in range(5):
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pyfunc()

Hello function
Hello function
Hello function
Hello function
Hello function

B sTom npumepe nHCTPYKIIMA print momereHa B pyukiuio. Tenmeps MOXKHO
He TOJIBKO BBI3BATDL 9Ty (DYHKIIWIO IO3JHEE, HO 1 BhI3BATh €€ CTOJILKO pas,
CKOJIbKO TTOoTpedyeTrcs. B cTpoke [4] OblyIa UCIIOIB30BaHA uAnoMa (IIprem)
IJIs BBITIOJIHeHU ST DYHKIIUU IIATh pa3. Eciiu paHbIlle BaM TaKOU IIpUEM He
BCTpeYAaJics, IoCTapaiiTech MOHATH, UTO OH BhI3bIBAET (DYHKIUIO IISATH Pas.

To ke camoe MOKHO cIeJaTh HEIOCPEICTBEHHO B KOMAaHIHOI 000JIOUKE
Bash. Huxe meMOHCTPUPYETCA OAUH 13 CIIOCOOOB:

bash-3.2$ function shfunc()
>

> printf "Hello function\n"

>}

bash-3.2% for (( i=0 ; 1 < 5 ; i++))
> do

> shfunc

> done

Hello function
Hello function
Hello function
Hello function
Hello function

B npumepe Ha a3bike Bash Oblira cosgana npocras yurmuu shfunc, KoTo-
pas 3aTeM ObLjIa BhI3BaHA OATH Pas3, TOUHO TAK jKe, KAK 9TO OBLIO CIeJIaHO
panee ¢ ¢yHKIMeil B npumepe Ha sa3bike Python. ITpumeuarenbHO, uTO
B IpuMepe Ha a3bIKe Bash morpe6GoBasock 6oJibilie «baraxas, 4TOOLI pea-
JIM30BATh TO K€ caMoe, uTo 1 Ha A3biKe Python. O6paTure BHUMAaHIe HA OT-
auunda nukaa for B a3eike Bash ot mukiaa for B sswike Python. Eciu sTo
Baia nepeas Bcrpeda ¢ pyuximusavu B Bash uau Python, Bam ciegyer mo-
VIPaKHATHCSI B CO3JaHUM KAaKUX-HUOYIb Apyrux (PYHKIUE B oKHe IPy-
thon, mpesxae ueM gBUTaTHCA AAJIbIIIE.

B QyHKIIUAX HET HUUYETO TAWHCTBEHHOT'0, 1 OMBITKA HATMCATh HECKOJIBKO
GYHKIIUHA B UHTEPAKTUBHOM 000JI0UKe ITIOMOKeT JIJUKBUIMPOBATH HAJIET Ta-
WHCTBEHHOCTHU B CJIy4ae, eCJU 9TO BAIll IePBBIH OMBIT PAOOTHI ¢ PYHKIIUA-
mu. Huike mpuBoauTCA IMapa MPUMEPOB IPOCTHIX (PhYHKITHUHA:

In [1]: def print_many():
print "Hello function”
print "Hi again function”
print "Sick of me yet”
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In [2]: print_many()
Hello function

Hi again function
Sick of me yet

In [3]: def addition()
sum = 1+1
print "1+ 1 = %s" % sum

In [4]: addition()
1T+1=2

Urak, y Hac 3a meyaMu UMeeTCA HECKOJIBbKO IIPOCTENIIINX TPUMEPOB KPO-
Me TeX, UTO BbI MOTTPOOOBAJIN BBITIOJTHUTEL caMu, He mTpasaa au? Temepb MbI
MOXK€eM BEPHYTHCA K CIIeHAPUIO, KOTOPBIHA cobupaeT HHGOPMAIINIO O CUCTe-
Me U peajn30BaTh €ro ¢ HpuMeHeHueM GYHKIUI, KAK II0KA3aHO B IpUMe-
pe 1.4.

ITpumep 1.4. IIpeobpa3o8arnhblil cyenapuil cO0pa URGOPMAULU O cucmeme
Ha a3vike Python: pysysinfo_func.py

#!/usr/bin/env python
#CueHapnit cbopa MHGOPMALWUM O CUCTEME
import subprocess

#KomaHpa 1
def uname_func():

uname = "uname”

uname_arg = "-a”

print "Gathering system information with %s command:\n" % uname
subprocess.call([uname, uname_arg])

#KomaHpa 2
def disk_func():

diskspace = "df”

diskspace_arg = "-h"

print "Gathering diskspace information %s command:\n" % diskspace
subprocess.call([diskspace, diskspace_arg])

#lnaBHas QYHKUMS, KOTOpas BhI3bIBAET OCTalbHbE QYHKLMM
def main():

uname_func()

disk_func()

main()

Y4uuThsIiBas HAIIU SKCIEPUMEHTHI ¢ QYHKIIMAMU, MOKHO CKa3aTh, UTO IIpe-
o0pasoBaHue MPEALIAYINe BePCUHU CIIeHAPUA BBIJINJIOCH B TO, UTO MBI IIPO-
CTO TIOMECTHUJIX WHCTPYKIIUY BHYTPh QYHKIIUN M 3aTeM OPraHM30BaJIU UX
BBI3OB C IIOMOIILIO TJIaBHOI (pyHKIIUU. Eciu BBl He 3HAKOMBI C TOJO0HBIM
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CTHJIEM IIPOTPAMMUPOBAHUS, TOTAA, BOBMOKHO, BEI HE 3HAeTe, UTO 9TO JAOC-
TATOYHO PACIPOCTPAHEHHBIA NPUEM, KOT/Aa BHYTPU CIl€HAPUA CO3IaeTCsS
HECKOJIbKO (DYHKIIU, a 3aTeM OHU BLIBLIBAIOTCA M3 OJHOI I'NIABHOM (PYHK-
nuu. OnHa 3 MHOKECTBA IIPUYKH JJIS TAKOM OPraHMU3aIlluu COCTOUT B TOM,
YTO, KOTJa BbI PEINTe MCIIOJb30BaTh 9TOT CIleHAPUU C APYTroil IIporpam-
MOfI, BBI CMOJKeTe BLI6I/IpaTI:, BBI3BIBATH JIN (IJYHKIII/II/I IIO OTAEJIBHOCTH NJIN
C IIOMOINbI0 TIaBHON QYyHKNuU. CyTh B TOM, UTO pellleHNre IIPUHUMAaeTCs
mocJjie TOro, Kak MOAYJb OyIeT UMIIOPTUPOBAaH.

Korgma meT HMKaAKOrO yOpaBJIeHWsS MOTOKOM BBINOJHEHUSA UMW TJIABHOM
GYHKIIUM, BeCh IPOTPAMMHEBIA KOJ BBITIOJHAETCA HEeMeAJeHHO, BO BpeMsd
UMIIOPTUPOBAHUA MOAYJIsA. OTO MOMKET ObITh W HEILJIOXO AJIA OJHOPAa30BBIX
CIleHAapHeB, HO eCJIX BBl IIPeJIoJjaraere co3gaBaTh MHCTPYMEHTBI MHOTO-
KPAaTHOTO MOJIb30BAHUA, TOTJA JyUllle OyJeT NCI0Ib30BaTh PYHKIIUN, KO-
TOpPBIE 3aKJIOUAIOT B cebe oIpeaesieHHbIe NENCTBUSA, U IMPeIyCcMaTPUBATh
co3qaHue TJIaBHON (DYHKIMM, KOTOpas OyaeT BBIMOJHATH BCIO MIPOTPAMMY
IEJIUKOM.

Hsi cpaBHEHMS TaKiKe HCIOJNb3yeM (DYHKIIUHU AJIA IIPEIBIAYIINEero CIeHa-
pus Ha a3biKe Bash, BuImoJsHsIOIEro c60p MHGpOPMAIIKA O CUCTeMe, KakK
moKasaHo B mpumepe 1.5.

ITpumep 1.5. IIpeobpa3o8arntblil cyeHapuil c60pa UHGOPMAUUU O cucmeme
Ha s3viice Bash: bashsysinfo_func.sh

#!/usr/bin/env bash
#CueHapnin cbopa uHGopMaLMM O cucTeme

#KomaHpa 1

function uname_func ()

{
UNAME="uname -a”
printf "Gathering system information with the $UNAME command: \n\n"
$UNAME

}

#Komarpa 2
function disk_func ()
{
DISKSPACE="df -h"
printf "Gathering diskspace information with the $DISKSPACE command:
\n\n"
$DISKSPACE
}

function main ()

{
uname_func
disk_func

}

main
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BsrusaHys Ha HaIl mIpuMep Ha A3bike Bash, MoKHO 3aMeTHUTh HEMAJIO CXO-
JKero ¢ aHAJIOTUUYHBIM eMy clieHapueM Ha a3biKe Python. 3gecs Takixke cos-
Iaubl ABe GYHKIINYU, KOTOPbIe 3aTeM BBI3BIBAIOTCA M3 TJIABHOM (PYHKIIUU.
Ecau aTo Ball mepBuIii OIBIT PA0OTHI ¢ QYHKIIUAME, TO MBI MOTJIX OBI ITOpe-
KOMEH/IOBATh BaM 3aKOMMEHTHPOBATH BBIZOB IJIaBHON (PYHKIIUM B 000UX
CIleHapuAX, IIOCTABUB B Hayajie CTPOKY CUMBOJI pemnieTKu (#), u mompobdo-
BaTh 3alyCTUTH UX ellfe pa3. Ha aToT pas B pesyabTaTe 3amycKa clleHapueB
BBI He JOJIJKHBI MOJYYUTH POBHBIM CUETOM HUYEro, IIOTOMY UTO mporpaMma
XOTSI ! BBITIOJIHSIETCS, HO OHA He BLI3bIBAeT [Be CBOU (DYHKIIUU.

Temeps BBI MOKeTe CUHTATL cebA IIPOrPaMMUCTOM, CIIOCOOHBIM IIHMCATH
npocThle PYHKIUHU HA o0omx sA3bIKax, Bash um Python. IIporpammucTsl
yuarcs paboTras, II09TOMY ceiiuac Mbl HACTOSITEJIbHO PEKOMEHYeM BaM M3-
MEHUTH B 00enx ImporpaMMax, Ha a3bike Bash u Python, BeI30BEI cucTem-
HBIX KOMaHJ CBOMMMU COOCTBEHHBIMU. IIpnbaBbTe cebe HECKOJLKO OUKOB,
€CJIX BBl 100ABUJIN B CIIEHAPUY HECKOJbKO HOBBIX (DYHKIIUI 1 IIPEIyCMOT-
pesiu UX BBI3OB U3 IVIABHOM (DYHKITHH.

MoBTOpHOE McNonb3oBaHMe NPOrpaMmMHOro
KOAa C MOMOLLbIO MHCTPYKLMM import

Opma 13 mpob6JeM ¢ OCBOEHUEM Uero-jin00 HOBOT'O COCTOUT B TOM, UTO €CJIU
3TO HOBOE JOCTATOYHO abCTpaKTHAs BeIllb, ObIBAaeT OUeHb CJIOKHO HAWTH el
npumeHenue. Korga B mociegHU pa3 BaM IPUXOAUIOCH IPUMEHATh 3HA-
HUe MaTeMaTHuKH, IOoJyuYeHHOe B CpeJHel IITKoJe, B IPOAYKTOBOM Marasu-
He? B npeapIAyIux npuMepax ObLIO MIOKAa3aHO, KaK CO34aBaTh (PYHKIIUMU,
KOTOpBIE TIPEJICTABIAIOT aIbTePHATUBY IIPOCTOMY IOCJIEIOBATEILHOMY BHI-
TOJTHEHUIO KOMaHJ 000/I04KKM. MBI TaKyKe COOOIIUIMN, YTO MOAYJIb — 9TO
OOBIYHBIN CIIeHAPUH UM HEKOTOPOe KOJNUECTBO CTPOK MPOTPaMMHOTO KO-
na B (paiiyie. B aToM mmoagxoe HeT HAUETro CJI0KHOr0, HO IPOTPAMMHBIN KO
IOJI»KeH OBITH OPTaHM30BAaH OIPEIeIeHHBIM CIIOCO0O0M, YTOOBI €r0 MOYKHO
OBLJIO IOBTOPHO MCHOJIB30BATh B OYAYIIUX HporpamMMax. B aTom paspee
MBI IIOKa’KEM BaM, IIOUeMy STO TaK BakHO. llaBaiiTe mMmopTupyem oba
MPeIbIAYINUX ClleHapus coopa nHGOPMAIINMU O CUCTeMe U BBHIIIOJHUM UX.

Orkpoiite oxkua ¢ IPython u Bash, eciiu Bl 3aKpbhLIN UX, YTOOBI MBI MOTJIH
OBICTPO IIPOJAEMOHCTPUPOBATH, TOUeMY (GYHKIIMY UTPAIOT TaKYI0 BAXKHYIO
POJIb C TOUKMW 3PEHUSA IOBTOPHOTO HMCIIOJb30BAHUA IIPOTPAMMHOTO KOIA.
OauH 13 HAIIMX IePBLIX CclleHapueB Ha sa3biKke Python mpeacrasisa coboit
MIPOCTYIO IIOCJEN0BATENIbLHOCTh KOMaHA B daiiae ¢ umMeHeM pysysinfo.py.
B sasbike Python daiin apiaserca MmoxyjieM u HaoGOPOT, IIOITOMY MBI MO-
JKeM MMIIOPTHUPOBATEL 9TOT (paiij crenapusd B 0000uKky IPython. O6parure
BHUMaHUe, BBl HUKOI/JA He NOJIKHBI yKasbIBaTh pacliupeHnue .py daiiaa
B MHCTPYKIIMHU uMIIOpTa. PakKTUUYECKU MOIBITKA UMIOPTA OKOHUYUTCA He-
ymaueit, ecau pacirupenne 6ymer ykasaHo. ITak, Mbl BEITOJTHUIU UMIIOPT
cueHapua Ha HoyTOyKe Hoa Macbook Pro:
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In [1]: import pysysinfo
Gathering system information with uname command:

Darwin Macintosh-8.1local 9.2.2 Darwin Kernel Version 9.2.2: /
Tue Mar 4 21:17:34 PST 2008; root:xnu-1228.4.3171/RELEASE_1386 1386
Gathering diskspace information df command:

Filesystem Size Used Avail Capacity Mounted on
/dev/disk0s2  93Gi  88Gi 4.2Gi 96% /

devfs 110Ki  110Ki 0Bi  100% /dev

fdesc 1.0ki  1.0Ki 0Bi  100% /dev

map -hosts 0Bi 0Bi 0Bi 100%  /net

map auto_home  0Bi 0Bi 0Bi  100% /home
/dev/disk1s2 298Gi 105Gi 193Gi 36%  /Volumes/Backup
/dev/disk2s3 466Gi 240Gi 225Gi 52%  /Volumes/EditingDrive

Vx re1! Beirmsagur KpyTo, npasaa? Korga umnoprupyeres aiiia, comepixa-
U IporpaMMHBIA Koj Ha sa3bike Python, ou Tyr ke Beimonusercs. Ho
B IeHICTBUTEJIBHOCTH 34 BCEM STHUM KPOETCS HEeCKOJbKO mpodsieM. Ecau BhI
IJIAaHHPYeTe 3alyCKaTh TaKOM IpPOorpaMMHLIN Kona Ha a3bike Python, ero
BCerjga MpUeTcs 3alycKaTh M3 KOMAaHIHON CTPOKM KaK YacTh CIeHApPUS
WJIM IPOrpaMMbl, KOTOPYIO Bbl nuriere. Omepanus nMMIOPTa AOJMKHA I10-
MOYb B BOILJIOIIEHUU UAEU «IIOBTOPHOTO MCIIOJIH30BAHUA MPOTPAMMHOTO
Kozma». Ho BOT uTO MHTEepecHO: KaK ObIThH, €CJIU HaM IIOTPebyeTcs MOJYUUTh
TOJIBKO MH(MOPMAIINIO O pacupeieeHUN JUCKOBOro mpocTtparcTBa? B mam-
HOM CIIeHapUU 3TO HEBO3ZMOYKHO. VIMEHHO [IJIA 3TOTO UCHOJIB3YIOTCA (PYHK-
nuu. OHK T03BOJIAIOT KOHTPOJIMPOBATh, KOTJa U KaKKe YaCTU IPOrPaAMMBI
IOJIYKHBI BBITIOJTHATHCS, YTOOBI OHA HE BBITTOJHAJNACH IeTNKOM, KaK B IPHU-
Mepe Bbilie. Eciu mMIopTUpoOBaTh ClieHapuii, Iae 9T KOMaHABI odopMiie-
HBI B Bufie QYHKIIHI, MOKHO YBUAETD, YTO MBI IMEEM B BUAY.

Huixe nmpuBoauTCca pesyabTaT MMIOPTUPOBAHUA CIleHAPUA B TepMUHAJE
IPython:

In [3]: import pysysinfo_func
Gathering system information with uname command:

Darwin Macintosh-8.1local 9.2.2 Darwin Kernel Version 9.2.2: /
Tue Mar 4 21:17:34 PST 2008; root:xnu-1228.4.3171/RELEASE_1386 1386
Gathering diskspace information df command:

Filesystem Size Used Avail Capacity Mounted on
/dev/disk0s2  93Gi  88Gi 4.2Gi 96% /

devfs 110K1i  110Ki 0Bi  100% /dev

fdesc 1.0Ki 1.0Ki 0Bi  100% /dev

map -hosts 0Bi 0Bi 0Bi 100%  /net

map auto_home  0Bi 0Bi 0Bi 100%  /home
/dev/disk1s2 298Gi 105Gi 193Gi 36%  /Volumes/Backup
/dev/disk2s3 466Gi 240Gi 225Gi 52%  /Volumes/EditingDrive

ITOT pes3yabTaT HUUYEM He OTJIMYAETCA OT TOTO, UTO OBLI MOJYUYEH IIPU HC-
IIOJIL30BAHUMU ClieHapusd 0e3 pyHKIui. Eciu BeI 03agaueHsl, — 9TO XOPOIITHii
3HaK. YToOBI MOHSATH, IOUeMY OBLJI IMOJIYUEeH TOT K€ CaMbIi pe3yJbTaT, T0C-
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TATOYHO 3aTJIAHYTH B MCXOAHBINM MpOrpaMMHBIH Koma. OTKpoiiTe ciieHapuit
pysysinfo_func.py B Apyroi BKJIaJKe MJIN B IPYTOM OKHE TEPMUHAJIA U HAM-
JIUTE CTPOKMU:

#lnaBHas QyHKUMS, KOTOpas BHI3HIBAET OCTaNbHLE OYHKLMUM

def main()
uname_func()
disk_func()

main()

IIpoGiaema B TOM, YTO PYHKIIUA Main, co3gaHHass HAMU B KOHIE IPEIbIAY-
miero paszejia, 00epHyJIach AJIS HAC HEKOTOPOIl HempuATHOCThIO0. C omHOMI
CTOPOHBI, XOTEJOCh ObI UMETh BOZMOKHOCTD 3aIlIyCKaTh CIIEHAPUI U3 KO-
MaHIHO! CTPOKH, UTOOBI MOJyUYaTh IOJHYO MH(POPMAIMIO O CUCTeMe, HO
C IPYToii CTOPOHBI, HAM COBCEM He HYKHO, UTOOBI MOIYJIb BLIBOIUJI UTO-JIM-
00 TIpu UMIIOPpTUPOBaHUU. K cuacTbio, TOTPEe6GHOCTD NCII0Ib30BATh MOLYJIN
KaK B BHU/e CIleHapueB, BBITTOJHAEMBIX 13 KOMaHIHOM CTPOKH, TaK U B BUE
TIOBTOPHO MCIIOJb3yeMbIX MOIYJIEH JOCTATOYHO YaCTO BCTPEUAETCS B A3BIKE
Python. Perienue s3T0i 1po0eMbl COCTOUT B TOM, YTOOBI OIPEAEJIUTD, KO-
rma cjeayeT BBISHLIBATH IJIABHYIO (DYHKIIUIO, U3MEHUB IIOCJIEIHIO YacTh
clleHApUs, KaK [IOKa3aHO HUKe:

#lnaBHas QyHKUMA, KOTOpPas BhH3HBAET OCTaNbHbe (YHKLMK
def main()

uname_func()

disk_func()

if __name__ == "__main__":
main()

9ra «uamoMa» IPeACTaBIAET IIPUEeM, KOTOPHIH 0OBIYHO NCIOJb3YEeTC AJIA
pelieHuss JaHHOUN mpobaeMsbl. JIF000 IporpaMMHEBIIT KO, BXOIAIINI B CO-
cTaB 0JI0KA 3TOM YCIOBHON MHCTPYKIIUU, OYAET BBITIOJHATHCSI, TOJIBKO KO-
rIa MOAYJIb 3aIlyCKAeTCs U3 KOMaHIHOI CTPOKK. YTOOBI yOEIUTHCS B 9TOM,
M3MEeHHUTe OKOHUAHME CBOETO CIleHAPUA WJIM UMIIOPTUPYHTE MCIpPaBIeH-
HYIO ero Bepcuio pysysinfo_func_2.py.

Eciu Temepp BepHyThCA K o6osiouke IPython m mMmmopruposaTh HOBBIMI
CIleHapWii, B JOJIXKHBI YBUAETH CIENYIOIIee:

In [1]: import pysysinfo_func_2

Ha sTot pas 6sarogaps HAIlIUM KUCIIPABICHUAM QYHKIIUA main BhLI3BaHA He
oputa. Urak, BepHEMCS BHOBL K TeMe IIOBTOPHOT'O HCIOJIb30BAHUA IIPO-
rpPaMMHOTO KOJa: V¥ Hac UMeeTcs: TPU QYHKIIUU, KOTOPhIEe MOYKHO MCIIOJIb30-
BaTh B APYIHUX MPOTpaMMaxX WU BBI3bIBATH B MHTEPAKTHUBHOM 000JIOUKE
IPython. BecrmomuuTE: paHee MbI TOBOPUJIN, UTO OBLIO OBl HEILIOXO MMETh
BOBMOJKHOCTb BBIZBATH TOJIbKO (hYHKI[UIO, KOTOPAs BHIBOAUT MHMpOPMAIUIO
0 pacImpejiejieHun OUCKOBOTO mpocTpaHcTBa. CHauasia HeOOXOAMMO BHOBB
BEePHYTHCS K OQHOI 13 BO3MOKHOCTell obosouxku IPython, KoTopyio MbI yaKe
eMOHCTPUPOBAJIU paHee. BcnoMHUTe, KAK MBI NCIIOJH30BAJIY KJIABUIITY Tab
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IJIS TOJYYEHUA IIOJHOIO CIIMCKA aTPUOYTOB MOAYJIS, JOCTYIHBIX IJIS WC-
moJIb3oBaHuA. HuKe MOKAa3aH0, KaK BBIIVISIIUT 3TOT CIMCOK IJIS HAIIEro
MOy JIS:

In [2]: pysysinfo_func_2.

pysysinfo_func_2.__builtins__ pysysinfo_func_2.disk_func
pysysinfo_func_2.__class__ pysysinfo_func_2.main
pysysinfo_func_2.__delattr__ pysysinfo_func_2.py
pysysinfo_func_2.__dict__ pysysinfo_func_2.pyc
pysysinfo_func_2.__doc__ pysysinfo_func_2.subprocess
pysysinfo_func_2.__file__ pysysinfo_func_2.uname_func

pysysinfo_func_2.__getattribute__
pysysinfo_func_2.__hash__

B sToM mpuMepe moxa MOKHO IPOUTHOPUPOBATH BCe MMEHA, colepsKaliue
,I.IBOfIHI:IG CHMBOJIBI IIOOYEPKHXUBAHNUA, IIOTOMY YTO OHHU IIPEeACTABJIAIOT CIIe-
IOHraJIbHbI€ METOAbI, OIIMCaHre KOTOPBIX BBIXOAUT JAJIEKO 3a PaMKH 3TOI'O
BBemeHUA. [Tockoabky IPython — sT0 00bIUHAA KOMaHIHAS 060JI0UYKA, OHA
obHapy:kmaa Qaily ¢ pacIIupeHUEM .pYC, COLEPIKAIIUN CKOMIUINPOBAH-
HBI 6aliT-Kom Python. OT6pocuB Bce 3T HEeHYKHbIe MeHa, MOYKHO 3aMe-
TUTH B coucKe umdA pysysinfo_func_2.disk_func. IlompobyeM BBIZBATE ee:

In [2]: pysysinfo_func_2.disk_func()
Gathering diskspace information df command:

Filesystem Size Used Avail Capacity Mounted on
/dev/disk0s2  93Gi  88Gi 4.2Gi 96% /

devfs 110Ki  110K1 0Bi  100% /dev
fdesc 1.0Ki 1.0Ki 0Bi  100% /dev

map -hosts 0Bi 0Bi 0Bi  100% /net

map auto_home  0Bi 0Bi 0Bi  100%  /home
/dev/disk1s2 298Gi 105Gi 193Gi 36% /Volumes/Backup
/dev/disk2s3 466Gi 240Gi 225Gi 52%  /Volumes/EditingDrive

K HacTosImeMy MOMEHTY BBl BEPOSTHO YK€ 3aMETUJIN, UTO (DYHKIIUSA «BBI-
3LIBAETCS» , UJIU 3AITyCKAETCs, 3a CUeT YKa3aHUs KPYTJbIX CKOOOK «()» II0-
cjie ee UMeHHU. B 1aHHOM cJiyuae MbI UCIHOJIb30BaIU OOAHY (DYHKIIUIO 13 (haii-
Ja, comeps:xamiero Tpu pynrmun: disk_func, uname_func m, HaKOHeI, main.
Ara! MbI Bce-Taku cymMeau HalTHU cIiocob6 IMTOBTOPHOTO MCIIOJb30BaHUS HA-
IIero IporpaMMHOTO0 Koga. MBI MIIOPTUPOBAJIM MOIYJIb, HAIMCAHHBIN HAa-
MU paHee, U B MHTePAKTUBHOM 000J0UKe BBITIOJHUIN TOIHKO TY €TI0 YacTh,
KoTopasd O0blj1a Heobxoamuma. be3ycaoBHO, MBI TOUHO TaK K€ MOYKEeM 3amyc-
TUTH U IBe Apyrue GyHKIuu. [laBaiiTe ocCMOTPUM Ha 3TO:

In [3]: pysysinfo_func_2.uname_func()
Gathering system information with uname command:

Darwin Macintosh-8.1ocal 9.2.2 Darwin Kernel Version 9.2.2:
Tue Mar 4 21:17:34 PST 2008; root:xnu-1228.4.3171/RELEASE_I386 1386

In [4]: pysysinfo_func_2.main()
Gathering system information with uname command:
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Darwin Macintosh-8.1local 9.2.2 Darwin Kernel Version 9.2.2:
Tue Mar 4 21:17:34 PST 2008; root:xnu-1228.4.3171/RELEASE_I386 1386
Gathering diskspace information df command:

Filesystem Size Used Avail Capacity Mounted on
/dev/disk0s2  93Gi  88Gi 4.2Gi 96% /

devfs 110Ki  110K1 0Bi  100% /dev

fdesc 1.0Ki  1.0Ki 0Bi  100% /dev

map -hosts 0Bi 0Bi 0Bi  100% /net

map auto_home  0Bi 0Bi 0Bi 100%  /home
/dev/disk1s2 298Gi 105Gi 193Gi 36%  /Volumes/Backup
/dev/disk2s3 466Gi 240Gi 225Gi 52%  /Volumes/EditingDrive

ECJ’II/I BbI GBIJII/I BHIMATEJIbHBI, BbI JOJIXKXHBI GBIJII/I 3aMeTuTh, 4TO 6]:IJ'II/I BBbI-
3BaHbl 00e ocraBmIrecsa PyHKIuu. He 3a0biBaiiTe, uTo (QpyHKIMSI main 3a-
IIyCKaeT ABe Apyrue GyHKIIUNA.

YacTo TpebyeTcs B3ATH U3 MOJYJIS TOJBKO YAaCTh €ro MPOrpaMMHOTO Koa
¥ IIOBTOPHO HCIIOJIL30BATh €ro B APyroMm ciieHapuu. IlosTomy mompobyem
HaOuCaTh ellle ONWH CIleHAapUii, KOTOPBIH HCIOJb3yeT TOJHKO OTHY U3
dyuxnuii. [IpuMep Takoro cieHapusa IPUBOAUTCA B ipuMepe 1.6.

IIpumep 1.6. [ToemopHoe ucnoLb306aHUE NPOZPAMMHO20 K0Oa nocpedcmeom
UMNOPMUPOBAHUA: new_pysysinfo

#04eHb KOPOTKMI CueHapwin, WCMONb3YKWMIA NPOrpaMMHblil Koa M3 pysysinfo_func_2
from pysysinfo_func_2 import disk_func
import subprocess

def tmp_space():
tmp_usage = "du”
tmp_arg = "-h"
path = "/tmp”
print "Space used in /tmp directory”
subprocess.call([tmp_usage, tmp_arg, path])

def main()
disk_func()
tmp_space()

if __name__ == "__main__":
main()

B sTomM mpumepe MBI He TOJBKO IIOBTOPHO MCIIOJIL30BAJU HPOTPAMMHBIMN
KOJl, HalMCaHHbIN paHee, HO U MCIOJb30BaIU CIIEINAJIbHYIO CUHTaKCHUYe-
CKYI0 KOHCTPYKIIHIO, KOTOPAs IIO3BOJIAET UMIIOPTUPOBATh TOJBKO HEO0XO-
nuMble pyHKIIMU. Bed mpesecTs HIOBTOPHOTO UCIIOJIb30BaHUSA IIPOrPAMMHO-
T'0 KOJa COCTOUT B TOM, UTO MbI MOYKEM CO3/IaBaTh COBEPIIIEHHO HOBBIE IIPO-
rpaMMBbl, IPOCTO UMIIOPTUPYS PYHKIUYU U3 Apyrux nporpamm. O6parure
BHUMAaHUE, UYTO B (DYHKIIUY Main BeI3bIBaeTca pyurmua disk_func() us apy-
Toro MOJyJis, CO3LAaHHOTO HaMU, U HOBasd, TOJbKO UTO CO3LaHHAA, PyHK-
musa tmp_space() u3 aToro (haiiaa.
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B sTomM pasgese MBI y3HAJIM, HACKOJBKO 60OraToil MOKeT OBITh BO3MOXK-
HOCTH ITOBTOPHOTO UCIIOJB30BAHUA ITPOTPAMMHOTO KO/1a, 1 HACKOJIBLKO IIPO-
CTO ee MCII0JIb30BaTh. B MBYX cJI0Bax: BBI IOMeIaeTe OAHY-ABe QYHKIINHU
B haitn u 3aTeM, ecsu BaM TpedyeTcAd MMeTh BO3MOYKHOCTh 3alyCKATh CIie-
HapU# M3 KOMAaHJHOU CTPOKU, HCIOJIb3yeTe CIEeIUAJbHYI0 CUHTAKCUYe-
CKYI0 KOHCTPYKIuio if__name__ == "__main__":. Ilocae aToro MOKHO JinOO
HMIIOPTHUPOBATh 3TU PyHKIUU B 000a0uKe IPython, 1160 mpocTo ncmosnb-
30BaTh UX B Apyrom ciienapuu. O6samas aToit naHopMaIeii, Bl CTAHOBU-
Tech II0-HACTOAINIEMY OIlacHLIMU. Temneps BBl MOJKETe CO3JaBaTh HA A3BIKE
Python moBosbHO CI0KHBIE MOAYJIN U MCIOJIL30BATL X CHOBA 1 CHOBA MPU
CO3IaHUM HOBBIX MHCTPYMEHTOB.



IPython

OnmHOM U3 CUJIBHBIX CTOPOH s3biKa Python sBisiercsa ero mHTepaKTUBHBIN
WHTepHperaTop, uaum obosouka. Ob6osiouka obecmeurBaeT BO3MOYKHOCTH
OBICTPO ITPOBEPUTH UIEI0, IPOTECTUPOBATh PYHKIIMOHAIbLHBIE BO3MOYKHO-
cTHU 1 mHTepGechl MOIyaeli, ¢ KOTOPLIME BBl paboTaeTe, U BBITIOJHUTH Ka-
Kue-ambo OZHOKpATHBIE MeHCTBUSA, AJSI KOTOPHIX B APYIOM CJydae IIpU-
IIJIOCHh ObI MHMCATh CIIEHAPUU U3 TPeX CTPOK. OOBIYHO MpPU IIPOrpaMMUPOBA-
HUU Ha a3biKe Python MbI OTKpBIBaeM TEKCTOBBIN PEJAKTOP U UHTEPAKTUB-
Hy!0 000/10uKy Python (B gefictBurenbuocTu o6om0ouky IPython, HO K aTOMY
MBI BCKOPE ellle BEepHeMCs), BBaUMOAENCTBYs ¢ HUMU 000MMHU, IIepeKJIrua-
sICh B3aJ-BIEepe] MeKAY 000JOUKOM ¥ PeJaKTOPOM, YacTo KOmupys dpar-
MEHTBI IPOTPAaMMHOI'0 KOZla U3 OLHOT0 OKHAa B Apyroe. IIpu Takom moaxoxe
MBI MOJKeM OBICTPO ITPOBEPATH PAOOTy IPOrPaMMHOTO KOJla B MHTEpIIpeTa-
TOpPE U BCTABJIATH Pa0OTOCIOCOOHBIE U OTJIAaKeHHBIE ()PATMEHTHI B TEKCTO-
BOM peJlaKTope.

B cBoeit ocuose IPython mpezacrasiasier co00il MHTEPAKTUBHYIO 000JIOUKY
Python. 9ra yauBureabHas 000Ja0UKa 00J1a1aeT HaAMHOT'0 00Jiee MIINPOKUMU
BOBMOJYKHOCTAMH II0 CPABHEHHUIO CO CTAHAAPTHOI MHTEePaKTUBHOM 060J10U-
Koit Python. Ona mosBoJssieT co3gaBaTh KOMaHIHbIE OKPYKEHU s, HaCTPau-
BaeMbIe B BeChMa IITUPOKUX IIpeesax; JaeT BO3SMOKHOCTh BCTPanBaTh MH-
TePaKTUBHYI 000Ji0uKy Python B 1060€ mpuioskeHme, HAIHCAHHOE Ha
sspike Python u, ¢ ompeme/ieHHBIMU OrpaHHUUYEHUSMEU, MOMKET HAXKe WC-
IOJIb30BAThCA B KaueCTBe CHUCTEMHON KOMAaHIHOM 000/I0uKu. B 3T0ii riase
MBI OCTAHOBUMCHA Ha HcHob3oBaHuu IPython ¢ mensio moswinesnnsd s dex-
TUBHOCTU PeIleHusa 3a7ay, CBA3AaHHLIX C MPOTPAaMMHUPOBAHUEM Ha SA3BIKE
Python B *nix-o60s0uKax.

3a o6osoukoit IPython crout BecbMa cIioueHHOE cOO0IIecTBO. BbI MoXKeTe
IIOATINCATHCA Ha IIOUYTOBYIO PACCBLIKY Ha cTpaHute htip://lists.ipython.sci-
py.org/mailman/listinfo/ipython-user. CyiiecTByeT 3aMedyaTeIbHas CTPa-
Huna Buku (wiki) http://ipython.scipy.org/moin. VI kak 4acTb 5TOH cTpa-
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HUIBI — COOPHUK perenTtoB http://ipython.scipy.org/moin/Cookbook. Ha
JII000M M3 9TUX PECYPCOB BBl MOJKETEe UNTATh NH(OPMAIINIO U BHIKJIAbI-
BaTh cBOI0. EIte oxHa 06JacTh, Te BBl MOKeTe MOIPOOOBATH IPUIOKUTH
CBOU 3HAHUA U yMeHHus, — 370 pasdpaborka IPython. Hemasuo paspaboTka
IPython GOnlina mepeBemeHa HA HCIOJL30BAHME PaCIpeNeIeHHONH CHUCTEeMBI
yIpaBJIeHUs BePCUAMHU UCXOAHBIX TEKCTOB, 6J1arogapsa KOTOPOM BB MOXKe-
Te IMOJYIUTh CPe3 UCXOMHBIX TeKCTOB U IIPUCTYIUTD K UX udydeHuio. Ecau
BBI CIeJIaeTe YTO-TO, UTO MOJKET MPUTOAUTHCSA APYTUM, Bbl MOMKETe Iepe-
IaTh UM CBOY M3MEHEHMUs.

YcraHoBkKa IPython

CyimecTByeT HECKOJbKO BapuaHTOB ycraHoBKU IPython. IlepBsrii, cambrit
TPagUIIAOHHBIN, 3aKJIYAETCS B MOJYUYEHUM JUCTPUOYTUBA C UCXOAHBIMU
Tekcramu. CTpanuiia, oTKyAa MOMKHO 3arpysuThb IPython, maxomurcs 1o
anpecy htitp://ipython.scipy.org/dist/. K MOMeHTy HanucaHUSA TUX CTPOK
nocJjenueii on1y1a Bepcus IPython 0.8.2 u 6imsniack K 3aBepIiieHnio pabora
Hax Bepcueii 0.8.3. Urobs!l yeranoBuThk IPython us ncXomgHBIX TEKCTOB, OT-
Kpoiite crpaHuny http://ipython.scipy.org/dist/ipython-0.8.2.tar.gz n 3a-
rpysure (aiii .tar.gz. PacmakoBaTs 3TOT (haityi MOKHO € IIOMOIIbIO KOMAaH-
oel tar zxvf ipython-0.8.2.tar.gz. B pasapxuBupoBaHHOM KaTajore 0ymeT

NOPTPET 3HAMEHUTOCTU: NPOEKT IPYTHON

®ephanpo Mepes (Fernando Perez)

Deprango Ilepes — kanaugaT PU3NKO-MaTeMaTHIde-
CKUX HAyK, 3aHMMAaJICSI Pa3pabOTKON UYKMCIOBBIX aJI-
TOPUTMOB Ha Kadeape IPUKJIATHON MaTeMaTHUKU
yausepcurera B mtate Kosopago. B Hacrosiee Bpe-
MsA 3aHHMAETCS HAYYHBIMYU HU3LICKAHUSIMU B UHCTU-
TyTe HeBposoruu umenu Jiuen Yuuic (Helen Wills)
B Kanudopuuiickom yHuBepcuteTe B ropojge Bepk-
JI, COCPEeIOTOUYMBINNCH HAa Pa3spaboTKe HOBBIX METOJOB aHAIN3A JIJIA
HYK]J MOJIeJIUPOBAHUS MO3TOBOH [eATEeJIbHOCTH U BBICOKOYDPOBHE-
BBIX MHCTPYMEHTAJbHBIX CPEJCTB [IJis HayUYHbIX BhIuucjaeHuii. K mo-
MEHTY OKOHYAHUs O0yUeHHUsA B aCIUPAHTypPe OH 0KAas3ajcsa BOBJIEUEH
B paspaboTKy MHCTPYMEHTAJIbHBIX CPEICTB IJIA HAYUHBIX PACUETOB
Ha sa3bike Python. On Hauan npoexTt IPython 8 2001 roxy, Korga mei-
Tasics paspaborars 9 GeKTUBHBIN NHTEePAKTUBHBIN HMHCTPYMEHT IJIs
pellieHUsT TTOBCETHEBHBIX HAYUYHBIX 3amau. BiaaromapsA paciIupsio-
meMycsa Kpyry paspaboTunKOB 5TOT IPOEKT IPOLOJIKAJ PACTH U 3a
STU TOABLI IPEBPATHUJICSA B MHCTPYMEHT, KOTOPHIH OyaeT Mmojes3eH aa-
JKe TPOTpaMMUCTaM, JaJleKUM OT HAYYHBIX MCCIeTOBaAHUM.
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NOPTPET 3HAMEHUTOCTU: NPOEKT IPYTHON

Bunne Baiituo (Ville Vainio)

Bune Baiinuo mosyumi cTemneHb 6axkaJsiaBpa mHQOP-
matuku B 2003 rogy B CaTakyHTCKOM YHUBEPCUTETE
MIPUKJIATHBIX HAYK, HA TEXHOJOTUUYECKOM (PaKyJIbTeTe
B ropoze ITopu, ®unaauaus. K moMmeHTy HauaJya pa-
0OTBI HAJ 9TOW KHUIOI ObLI HAHAT B KauecTBe IIPO-
TpaMMuCTa B oTAe] cMapTdouoB Komuauuu Digia Ple,
rae paspabaTbIiBaeT IpPOrpaMMHOEe obecleueHIre Ha
as3eike C++ muaa maatdopmel Symbian OS, paspaboTaHHO! KoMIia-
musgmu Nokia u UIQ. Bo Bpemsa yuebbl paboTan IporpaMMMUCTOM
B Cimcorp Oy, paspabaTbIBaJ IporpaMMHOe obecIieueHre Ha SI3bIKe
Python pgna BsaummomeiicTBUs € NPOMBIILIEHHBIMA POOOTAMU.
Buuie — maBuwuii npusep:kener IPython, a ¢ 2006 roxa cran xpanu-
TesieM crabuiabHO BeTKu IPython (cepus 0.x). Ero pa6ora B mpoek-
Te IPython mauvasacek ¢ cepun ucnpasiaenuii u yayuinenuii IPython
B YaCTH CHCTEMHOUN KOMaHAHOUI 0000uKku A Windows, 1 sKciaya-
TAI[UA 3TOH CUCTEMHOM KOMAaHIHOI O0OJIOUKH [0 CHUX IIOP OCTaeTCs
B IIEHTPE ero BHUMAaHuA. JKUBEeT BMecTe CO CBOei HeBeCTOIi B ropoje
Ilopu, ®uHAAHINSA, W OUIIET IUILJIOMHBIA HTPOEKT Ha MIOJyUYeHUe
CTeIeHN MarucTpa B MECTHOM (puraje TeXHOJIOTUUECKOTO YHUBEP-
cureta r. Tammepe, mocBsamieHHbIN [Leo, KOTOPBLIA ABIAETCA IIPO-
rpaMMHEBIM MocToM Mexxay IPython u Leo u nmpespaimaer Leo B HOyT-
OVK C IIOJIHOIIeHHOM moamep:kKoii IPython.

comepskaThea (Gaitn setup.py. BeizoBure umHTepnperarop Python, mepenas
emy uMm4 daiina setup.py c mapamerpom install (Hampumep, python setup.py
install). ta KomaHAa ycTanoBuT oubaunoreku IPython B karamor site-pack-
ages W co3macT cieHapuii ipython B Karaisore scripts. B UNIX 510 00bIuHO
TOT JKe KaTaJoT, I'ie HaXOAUTCA UCIIOJHAEMbIN (hallyl mHTepIIpeTaTopa py-
thon. Ecaiu BBI mcmob3yeTe python, YCTAHOBJIEHHBIN MEHEAMKEPOM IIAKETOB
BaIlleil cucTeMbI, TO 9TOT (aiia (a, caegoBaTeabHO, M ipython) cKopee BCero
OymeT HaXOAUTHCA B Karajyiore /usr/bin. Mbl y ceba ycramoBuam IPython
ocJiefHEN BepCuM, KOTOpas ellle HaX0AUJIach B pa3dpaboTKe, II0O9TOMY B He-
KOTOPHIX ITpuMepax Bbl Oyzere BugeTh ee Homep 0.8.3.

Bropoit BapuaHT ycramoBKu IPython 3akiiouaercs B ycTaHOBKe ITaKeTa
C IIOMOIIBIO Balllel cucTeMbl yupasiaenusa nakeramu. [[yisa Debian u Ubuntu
UMEIOTCSA TOCTYIIHBIE AJIS YCTAHOBKU MaKeThl .deb. YCTaHOBKA BBINIOJIHSAET-
cA IMpoCTo# KoMaumoi apt-get install ipython. B Ubuntu 6ubamorexu IPy-
thon ycranaBimBarTCA B COOTBETCTBYIOIIIEE MECTOIIOJIOKeHUe (/usr/share/
python-support/ipython, Kyna momeraercsa Habop GaiyoB .pth 1 CHUMBOJI-
YeCKHUX CCBIJIOK, o0ecrmeumBalonNinX KOPPEKTHYI0 paboTy makera). Kpome



48

Mnasa 2. IPython

TOTO B KaraJior /usr/bin/python ycranaBIuBaeTCsa IBOUYHBIN BBLIIOJIHAE-
MBIHT (paita ipython.

Tperuii BapuauT ycranoBku IPython s3akirouaercs B MCIOJBL30BAHUY I1a-
kera Python. Bl moriiz gaske He mpezmoarars, uTo B Python cyimectsyer
TaKas Belllb, KaK IIaKeT, U, TeEM He MeHee, 9T0 Tak. [lakeTsl B a3biKe Py-
thon — aTo Qaiiabl ¢ paciIupeHneM .egg, IPeACTaBIAIIIIEe CO00I apXUBEI
dopmara ZIP. IlakeThl MOKHO YyCTAHABJIMUBATHL C IIOMOIIBIO YTHUJIUTHI
easy_install. OgHa m3 3amMeuaTeJbHBIX OCOOEHHOCTEH YTHJIMTBI €asy_in-
stall 3aKJIOUYaeTCA B TOM, UTO OHA IPOBEPAET IEHTPAJIBbHBIA PEIIO3UTAPUI
TaKeTOB U OTHICKMBAET HEOOXOMMMBINM makKeT. 3a KyJHNCAMU ITPOUCXOMUT
HECKOJbKO 00JIbITIE, YeM TOJBbKO MOUCK MaKeTa, OHAKO JJIS M0JIb30BaTe s
yCTAHOBKA BBIMOJIHAETCA OUeHb IIpocTo. Pemosurapuii HasblBaeTcsa KaTa-
jgorom nmakeroB Python (Python Package Index), uiau PyPI ans KpaTkoctu
(X0Ts1 HEKOTOpBIe He:KHO HadbiBaoT ero Python CheeseShop (cuipHas yas-
ka Python)). YTo06bI BOCIIOIB30BATHCA YTUIANTON easy_install, HeoOxogu-
MO 3apeTruCTPUPOBATHCA B CUCTEMe IIOJ YUeTHOI 3aluchio, KoTopas obJa-
JaeT IpaBOM B3alNCH B KaTajor site-packages, W 3alyCTUTh KOMAaHAY
easy_install ipython.

YerBepThIl BAPUAHT 3aKJIIOUAETCS B MCIOJb3oBauuu IPython BooOie 6es
ycTaHOBKHU. «UT0?», — MOsKeTe BbI CIPOCUTH. [[e10 B TOM, UTO eCJiu 3arpy-
3UTH JUCTPUOYTUB C UCXOAHLIMU TEKCTAMHU U IIPOCTO 3aIIYCTUTDH ClleHAPU
ipython.py 13 KOpHEBOTO Karajora ¢ HabopoM (ailjioB, TO BbI IOJYUHUTE Pa-
GoTaIUHi 9K3eMILIAP 3arpyskeHuoi Bepcuu IPython. 3tor criocob momoii-
IeT TeM, KTO He JKeJIaeT 3arPOMOJKIATEH CBOI KaTaJor Site-packages, XoTa
BaM IIPUAETCSA YUYUTHIBATHL HEKOTOPHIE OTPAHUYEHNUA 9TOro BapuaHTa. Ecanu
BBI 3anyckaeTe IPython u3 Karajora, Kyza Bel paciiakoBaau Gaiija JUCTPU-
0yTuBa, ¥ IPU 3TOM He U3MEHUJIU ITIePeMeHHYI0 OKpYKeHmua PYTHONPATH, BBI
He CMOJKeTe MCII0JIb30BaTh 9TOT MPOAYVKT KakK OMOJIMOTEKY.

Bba3oBble noHATUA

ITocuse Toro kak o6osouka IPython 6ymer ycraHoBiaeHa, 1 BbI B IEPBLIN pas
3allyCcTUTe KOMaHAy ipython, BBl yBUAUTE IPUMEPHO CIeAYIOIee:

jmjones@dink:~$ ipython
Ahhkkhkkhhkhkhkhkhkhkhkhkhkhhkhkhhkhkhkhhkhhkhkhkhkhhkhhhhkhkhkhkhhhkhkhkhkhkhdkhkhkhkhkhkhhkhkhkhkhkhkhkkhkxkkhkkkkhkxx*k
Welcome to IPython. I will try to create a personal configuration directory
where you can customize many aspects of IPython's functionality in:

(lobpo noxanosaTb B IPython. 9 nonpobyw co3paTb NepcoHasbHbIl KaTanor

C HaCTpoWKamu, r[e Bb CMOXETe HacTpauBaTb pasHbie acnekTs IPython:)

/home/jmjones/.ipython

Successful installation
(YcTaHoBKka BhMonHeHa Gnaronony4Ho! )

Please read the sections 'Initial Configuration’ and 'Quick Tips' in the
IPython manual (there are both HTML and PDF versions supplied with the
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distribution) to make sure that your system environment is properly
configured to take advantage of IPython's features.

(NoxanyicTa, npouuTanTe pasgens "Initial Configuration' wu 'Quick Tips’

B pykoBoacTee Kk IPython (B cocTas aucTpubytusa BxoauT kak HTML, Tak u PDF
Bepcns), 4ToOH cymeTb ybeanTbCs, HTO CUCTEMHOE OKDPYXEHWE HACTPOEHO [O0MKHbIM
obpasom Ana ucnonsb3osaHud IPython)

Important note: the configuration system has changed! The old system is
still in place, but its setting may be partly overridden by the settings in
"7/.ipython/ipy_user_conf.py" config file. Please take a look at the file
if some of the new settings bother you

(BaxHoe npumedaHne: dainn ¢ HacTpoikamm cucTemsl Obin mameneH! MpexHas cucTema
ocTanacb Ha MecTe, HO ee HaCTPOWKM MOFYT 0Ka3aTbCd YaCTWUYHO NepeonpeneneHHbIMY
HacTpoiikamn B ¢daine "~/.ipython/ipy_user_conf.py". [MoxanyicTta, sarngHuTe

B 9TOT daitnl, €Cnu HOBbE 3HA4EHNs napameTpOB MNPEACTaBASKT [1s Bac WHTEpPec. )

Please press <RETURN> to start IPython
(Y4T06b 3anycTuTb IPython, HaxmuTe knasuuwy <RETURN>)

ITocne HamaTua Ha Kaasuiiry Return IPython BeIBeseT ciegyomniuii TeKCT:

jmjones@dinkgutsy:stable-dev$ python ipython.py

Python 2.5.1 (r251:54863, Mar 7 2008, 03:39:23)

Type "copyright™, "credits” or "license” for more information.
(BeepuTe “"copyright”, “"credits” unm "license”, 4T0Ob NONy4nTbH
NONONHNUTENbHYI MHOOPMALIMIO)

IPython 0.8.3.bzr.r96 -- An enhanced Interactive Python
? -> Introduction and overview of IPython's features.
(BBeneHne n 0630p Bo3MOxHOoCTel IPython)
%quickref -> Quick reference.
(KpaTkuit cnpaBo4HMK)
help -> Python's own help system.
(CobcTBEHHAS cnpaBo4Has cucTema Python)
object? -> Details about "object’'. ?object also works, ?? prints more.
(NogpobHocTn 06 'object’ . ?object Takxe monycTUMO,
?? BuiBeneT 6onee noapobHyl MHHOPMALD)

In [1]:

B3aumopencrteue c IPython

OOBIUHO, KOTJJa CTAJIKMBACIIILCA C HOBOM KOMAHIHOI CTPOKOM, B IIE€PBLIH
MOMEHT YyBCTBYEIlbh HEKOTOPYIO 6ecrtoMOITHOCTE. COBEepIIeHHO HEeIMOHAT-
HO — UTO gejaTh Aajbiiie. [loMHUTE, KaK BBl B IIEPBHIN pa3 BOIILJIN B CUCTE-
My UNIX u cTONKHYJIUCH ¢ KOMaHIHOI o6onoukoit (balklc|z)sh? Pas yax BB
YyuTaeTe 9Ty KHUTY, MBI II0JlaraeM, YTO y Bac y:Ke MMeeTCs HeKOTOPHIi
onbIT paboThl ¢ KOMaHAHON 000J0UKOIl B omepanuonuoir cucreme UNIX.
Eciu sT0 meiicTBUTENIHLHO TaK, TOrAa o0pecTu HaBLIKK paborel B IPython
OyzIeT COBCEM IIPOCTO.

OpHa U3 IPUYNH, II0 KOTOPBIM HEMOHATHO, KaK JelCTBOBATh AejaTh B 000-
gouke IPython, cocTouT B TOM, UTO OHA NMPAKTHYECKH HE OrPAHMUYMBAET
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Bamux geiicteuii. [IosToMy 31eCh YMEeCTHee JyMaTh O TOM, UTO ObI BBl XOTe-
Ju caenaTth. B KomaumHoM o6osouke IPython Bam gocTymHbI Bce QyHKITMO-
HaJbHBIE BO3MOMKHOCTU sA3bIKa Python. ITiaioc HECKOIBKO «MarmdyecKux»
dyurnuit IPython. Bel ¢ 1erkocTbio MOXKeTe 3ayCTUTD JII00YI0 KOMAaHIY
UNIX B o6oouke IPython u coxpanuTs BeiBoa B mepeMmenuoi Python. Cie-
IyIOIl[yie IPUMePhl JeMOHCTPUPYIOT, UTO MOMKHO oKugaTh oT IPython ¢ Ha-
CTPOMKAMH II0 YMOJIYAHUIO.

Huixe npuBoanTCcsa mpuMep BBINIOJHEHUS HEKOTOPBIX IPOCTBHIX OIeparnmi
OpUCBauBaHUA:

In [1]: a =1
In[2]: b =2
In [3]: c =3

IToxa He BUAHO CYIIECTBEHHBLIX OTJIMUYNMA OT CTAHAAPTHON KOMAaHIHOI 000-
JOUKM mHTepuperaTopa Python, ecsu BBecTu B Heil Te Ke MHCTPYKI[UU.
31ech MBI IIPOCTO IIPUCBOMIN 3HAUEHU 1, 2 1 3 IepeMeHHbIM a, b 1 ¢, COOT-
BeTcTBeHHO. Camoe 6osbioe otanume mexxay IPython u crangapraoit 060-
goukoit Python, xoropoe mMoxxHO HabJOAATH 3[€Chb, COCTOUT B TOM, YTO
o6osouka IPython BbIBOAUT MOPSAAKOBBIN HOMEP CTPOKM IIPUTJIAIIEHUS
K BBOZY.

Temeps, KOrJa y HAC MMEETCsI HECKOJIBbKO IIEPeMeHHEIX (a, b 1 ¢), KOTOPBIM
Obl1u mpucBoeHbI 3HaueHUusd (1, 2 u 3, COOTBETCTBEHHO), MOKHO IIOCMOT-
peTh, KaKkue NMEeHHO 3HAUeHUs OHHU COePsKaT:

In [4]: print a
1

In [5]: print b
2

In [6]: print c
3

KomeuHo, 5T0 HaAYMaHHBIN IIPUMEDP, IIOTOMY UTO MBI TOJBKO UTO BBEJIU 9TU
3HAUEHHUA, U MOYKHO OBIJIO IPOKPYTHUTh HA3aJ OKHO, UTOOLI MX YBUIETH.
BbiBoa 3HaUeHMA KasKIOUW IIepeMeHHO# ImoTpeboBaJ BBOJAA C KJaBUATYPHI
Ha IIeCTh CUMBOJIOB 0OJIBIIIE, YEM 5TO JeHCTBUTEILHO Heobxonumo. Huxe
OpuUBOAUTCA 00Jiee KpaTKU cr1ocob oToOpaskeHu s 3HAUEHUH ITepeMeHHBIX |

In [7]: a
OQut[7]: 1
In [8]: b
Out[8]: 2
In [9]: ¢
Out[9]: 3

HecmoTpsa Ha TO, 4TO pe3yabTaThI 9TUX ABYX CIIOCOOOB BBITVIAAAT IIPAKTH-
YeCKU OAWHAKOBBIMU, T€M He MeHee, 3JeCh MMEIOTCS HEKOTODHhIE PasJiu-
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yusa. MHCTPYKIUA pPrint mcmoabayeT «HeohUIIMaIbHOEe» CTPOKOBOE IIpes-
CTaBJieHUe, TOTJa KaK IIPU MCIOJb30BAHWHU OJHOTO TOJHLKO MMEHU IIepe-
MEHHOI BBIBOJUTCSA «O0(QHUINAILHOE» CTPOKOBOe mpeacrasiaeHne. OObIYHO
pasHUIla MeKIYy STUM IBYMS IpeJcTaBIeHuaMu 6oJiee 3aMeTHA Ipu pabore
He CO BCTPOEHHBIMMH, a C COGCTBeHHI:IMI/I KJiaccaMu. HI/I}I{e IIPUBOOAUTCSA
OpUMep Pa3IUuUYUNA MEXKIY dSTUMU IBYMSA CTPOKOBBIMHU IIPEACTABICHUAMU:

In [10]: class DoubleRep(object):
R def __str__(self):
return "Hi, I'ma __str__
A def __repr__(self):
R return "Hi, I'm a __repr__"

In [11]: dr = DoubleRep()

In [12]: print dr
Hi, I'ma __str__

In [13]: dr
OQut[13]: Hi, I'm a __repr__

31ech ¢ 1eJbl0 JeMOHCTPAIINY PA3IUUYNNA MEKAY «OPUITHATbHBIM» U «He-
o(pUITUAaTBLHBIM» CTPOKOBBIMHU IIPEACTABICHUAMY 00bEKTa Co3/JaeTCA KJIace
DoubleRep, obmamarormuii AByMs metomamu — __str__um __repr__. Cmenuaib-
HBIZT MeTOoZ __str__ o6beKTa BBI3BIBAETCS, KOraa TpebyeTcsd MOJYUYUTh ero
«Heo(UIIMAJIbHOE» CTPOKOBOe TmpenacraBieHue. CroemuanbHBI MeTOH
__repr__ o0meKTa BBI3LIBAETCS, KOTHa TpedyeTcs MOJIyUYUTH ero «0o(puIlu-
aJIbHOE» CTPOKOBOe mpeacraBjenue. Ilocae cosgaHua sK3eMILIApPa KJjacca
DoubleRep m mpucBaMBaHUS €r0 B KaueCTBE 3HAUEHUS IEPEMEHHON dI MBI
BBIBOJIMM 3HAUeHUe dr ¢ IIOMOIIbI0O MHCTPYKIUY print. BeisbpIBaeTcsa MmeToxn
__str__. 3aTeM B CTPOKe IIpUTJIAIIIEHUA K BBOAY MbI IIPOCTO BBOAUM UM Ie-
peMeHHOIi, B pe3yJibTaTe Uero BhI3bIBaeTcsa meron __repr__. Takum obGpa-
30M, KOT'Ia MbI IIPOCTO BBOAUM M4 IIepeMeHHoi, obosouka IPython BeIBO-
IUT ee «0pUITHaIbHOE» CTPOKOBOE IIpecTaBieHne. Korma Mbl HCIIOIb3yeM
MHCTPYKIMIO print, To mojaydaeM «Heo(pHUIImaIbHOE» CTPOKOBOE IIPEICTAB-
genne. Boobiie B a3kike Python meTon _str__ BeI3BIBaeTCs, KOTZa IPOUC-
XoauT obpaineHne K GyHKIUU str(obj), KOTOPOIi mepegaeTcs KeJaeMblit
00BEKT, MJIM KOTJa OH MCIIOJb3yeTCcAd B CTPOKe (hopMaTHPOBAHUS, TAKOU
Kak aTa: "%s” % obj. Korga mpoucxoaut obpaiiienne K QYHKIUHU repr(obj)
WJIU UCIIOJIb3YyEeTCA CTPOKa (hopMaTupoBaHusd, Takad Kak "%r” % obj, BISBI-
BaeTcs METOH __repr__.

Kax ObI To HA OBLJIO, TaKOIl XapakTep HOBeIeHUs He SBJIAETCSI OCOOEHHO-
CTBIO UCKJIIOUNTEIbHO 0000uKky IPython. 310 0coGeHHOCTD MTOBEEHUA MH-
Tepraperaropa Python. Huxe mpuBOogUTCA TOT K€ CAMBIi IIPUMeEP NCI0JIb30-
BaHUA Kyacca DoubleRep B cTaHIapTHON MHETEPAKTUBHOM 0000uKe Python:

>>> class DoubleRep(object):
def __str__(self):
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return "Hi, I'ma __str__
def __repr__(self):
return "Hi, I'ma __repr__"
>>>
>>> dr = DoubleRep()
>>> print dr
Hi, I'ma __str__
>>> dr
Hi, I'ma __repr__

BeposiTHO, BhI 0OpaTHJIM BHUMAHHNE, UYTO CTPOKU IIPUIJIAIIEHUS K BBOLY
B cTaHZapTHOI 06oJsiouke Python u B o6osouke IPython orinuarores gpyr
or apyra. CTpoka mpurjaiieHus B CTaHAAPTHON o6oa0uke Python cocrout
U3 TPeX CUMBOJIOB «0oJbIie» (>>>), Torga kKax B IPython mpuraamnrenue co-
IEeP:KUT CJIOBO «In», 3a KOTOPBHIM CJEAYyeT YMCJIO0 B KBaJPAaTHBIX CKOOKax
u gBoetroune (In [1]:) . OkaswiBaeTcsa, obosoura IPython 3samomunaeT Ko-
MaHJbI, KOTOPbIe BBOAUJINCDH, U COXPAaHAET UX B CIICKe ¢ umMmeHeM In. Tak,
mocJe MpucBanBaHus 3HaueHU 1, 2 u 3 mepeMeHHLIM a4, D U C B IIPebIAY-
IIeM IpuMepe COAePKuMOoe COIUCKAa 1N BRITJIAAUT CAEIYIOIINM 00pasoM:

In [4]: print In

['\n", ua=1\n", u'b=2\n", uc=23\n", uprint In\n"]
dopmar BBIBOfa pe3yabTaToB B IPython Takske oTimuaeTcss oT BBIBOJA
B craHgapTHOU o6osouke Python. Cosmaerca Bmeuataerne, 4To 000JI0UKA
IPython mo-pasHOMY BHIBOAUT 3HAYEHUSA B MHCTPYKIIUH Print ¥ BEIYKCJICH-
Hble. B geficTBuTesbHOCTH sKe o0omouka IPython me genaer Hukaxkux pas-
JVYUHA MEXAY dTUMU AByMsA Tunamu. IIpocTo BBIBOBBI MHCTPYKIIUH print
SABJISAIOTCS IMOOOUYHBIM 3(h(deKTOM BBIUKCIeHNIT, mosToMYy o0osouka IPython
He BUJUT UX U HE MOXKET UX IIePeXBaTUTh. JTU MOO0UYHbBIE IPOSBICHUA MH-
CTPYKIIMU Print oTpaskarmTcsa TOIBKO Ha CTAHZAPTHOM IIOTOKE BhIBOJA Std-
out, Kyzma mepefarTca pes3yJbTaThl 3ampoca. OJHAKO B X0/le BBIIOJTHEHUA
MIPOrpaMMHOr0 Koja moJb3oBaresisa IPython obosiouka KoHTpoILpyeT BO3-
BpaIjaemMble 3HaUeHus. Ecau Bo3BpaliaeMoe 3HaUueHMe He paBHO None, OHO
BBIBOJIMTCS B CTPOKeE C IMoAcKaskou Out [uncno]:.

B crammaprHoii 00oi0ouke Python pasnuums Mmexay sTUMHU IBYMs cIioco0a-
MH BBIBOJA BOOOINe He BUAHBI. ECJIM MHCTPYKIIHSA, BBeJeHHAs B CTPOKEe
npuriamenus IPython, Belumcasier HeKOTOpoe 3HAUYEHHE, OTJIMYHOE OT
None, 060JI0UKa BEIBEET €T0 B CTPOKE, KoTopas HaunHaeTcs co caoBa Out, 3a
KOTOPHIM CJIeIYeT UMCJIO B KBaAPATHBIX CKOOKAaX, CHMBOJI JBOETOUNS 1 3HA-
YyeHNe, BRIUKNCIeHHOe NHCTPYKIuel (Hanpumep, Out[1]: 1). B caemyromem
mpuMepe IMOKasaHo, Kak B o6osiouke IPython BeimonHseTcss mpucBanBaHue
1IeJIOUNCJIEHHOT0 3HAUeHUS IIePeMeHHOI, KaK 0ToOpaskaeTcsa 3HaUeHue Ie-
PeMeHHOI1 B pe3ybTaTe ee OIleHK! U KaK BRIBOAUTCS 3HAUEHUE 9TOI JKe Ie-
PEMEHHOI1 ¢ IIOMOIIbI0 MHCTPYKIMHU print. CHauajia B o6oaouke IPython:

In [1]: a =1
In [2]: a
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Qutf2]: 1

In [3]: print a
1

In [4]:
A remeps B cTarmapTHOX 060s0uKe Python:

>>> g = 1
>>> g

;

>>> print a
;

>>>

B nelicTBUTEIBRHOCTH HET HUKAKUX Pa3IMuuil MEKIYy TeM, KaK B 000J0U-
kax IPython u Python Beimonusiercs npucsausaunue. O6e 060JI0UKY HEMET -
JIEHHO BBIBOASAT OpPHUIJIAIlleHne K BBoAy. Ho «odummaibHOE» CTPOKOBOE
mpejcTaBjeHIe IIepeMeHHoIi B 00omouke IPython u B cTtangapTHOI 000710U-
Ke Python oroGpaskaerca mo-pasHomy. B o6Gomouxe IPython BeIBOmuTCA
cTpoKa-moacKkaska Out, Torma Kak B obosiouke Python mpocTo BEIBoguTCA
3HaUYeHMe IepeMeHHOl. B ciydae jKe MCIOJAB30BaHUA MHCTPYKIIUHU print
HUKaKUX pasjnuuuii He HabJ0gaeTcsi — B 00erX 000JIOUKAX BBIBOJUTCS
TOJIBKO 3HAUEeHUE.

Hannunme moackasok In [HexkoTopoe uncno]: m Out [HekoTopoe 4ncno]: MoXKeT
BBI3BATh BOIIPOC: MMEIOTCA JM KaKue-HUOYAL 0ojee IIyOOKHe pasimuus
mesxay IPython u crarmapraoii o6osmoukoii Python, niau oHM HOCAT MCKIIIO-
YUTEeJIbHO KOCcMeTudecKuii xapakrtep. OmpeneneHHO, pas3iauymsa HAMHOTO
rayosxe. To ecTh BUAMMEIE OTJIMUMSA OT CTAaHZAPTHOMN o6omouku Python o6y-
CJIOBJIEHBI QYHKIIMOHAJIbHBIMU BO3MOMKHOCTAMY 00010uKu IPython.

B o6oouke IPython numeroTcss 1Be BCTpOEHHEBIE IEPEeMEHHEIE, O CYII[eCTBO-
BaHUU BaM HEOOXOAMMO 3HATH. ITO IIepeMeHHbIe ¢ uMeHamu In u Out. Ilep-
Basd M3 HUX MPEJCTABJsIeT 00BEKT CIIMCKA, B KOTOPOM COXPAaHSIOTCA BBE-
IeHHble KOMaHIbI, a BTOpasa — 00bEeKT cJIoBapsi. BoT YToO co00IIiaeT BCTPOEH-
Had GYHKIUA type 0 KaMKI0M U3 HUX:

In [1]: type(In)
OQut[1]: <class 'IPython.iplib.Inputlist'>

In [2]: type(Out)
Out[2]: <type 'dict'>

Korga Bel HauHeTe II0Jb30BAaThCA IIepeMeHHBIMHU In u Out, 5TH pasJanuuns
MeXKy HUMU IPuoOpeTyT ocoboe 3HAUECHUE.

Urak, 4To Ke XPaHUTCS B 3TUX IIePEeMEHHbBIX ?

In [3]: print In
['\n", u'type(In)\n', u'type(Out)\n", u'print In\n']

In [4]: print Out
{1: <class 'IPython.iplib.Inputlist'>, 2: <type 'dict'>}
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Kaxk u ciaemoBaJio 0:KuaaTh, mepemMenHbie In 1 Qut colepsKaT, COOTBETCTBEH-
HO, OTJINYHEIE OT None BBOJ KOMaHI 1 Bpra?ReHI/Iﬁ ¥ pe3yJIbTaThl BBIIIOJIHE-
HUSA THCTPYKIIUHA U BeIpasKeHU# . [IoCKOJIbKY KasKIasa CTpoKa HeIIpPeMeHHO
COIEePsKUT HEKOTOPBIA BBOJ, OIIPeNeeHHO MMeeT CMBLICJI COXPAHSATh BBe-
JeHHbIe KOMAHILI B BUJe TAKOM CTPYKTYPHI, KaK cuucok. Ho coxpaHeHue
BbIBOJa B BHUJ€ CIIMCKa MOJKET IIPUBECTHU K IIOABJIEHHUIO 3JIEMEHTOB, KOTO-
pule comep:KaT ToJbKO 3Hauenue None. ITosTomy, T. K. He KasKaasd BBeIeH-
Has KOMaHIa BO3BpAlllaeT 3HaueHue, OTJIMYHOE OT None, eCTh CMBICJI COXPa-
HATH BBIBOJ B TAKO# CTPYKTYpPeE JaHHBIX, KaK CJI0BapPb.

lononHeHue

Jpyras HeBepOATHO moJie3Has ocobenHocTh IPython — @pyHKIIMA momosHe-
HUdA, IpuUBA3aHHad K KJaasuiie tadbyasnuu. CrangapTHasa obogouxa Py-
thon Tax:xe obyagaerT PyHKIMEH HOIOJHEHNUI — IPU YCJIOBUU, YTO UHTEP-
IpPeTaTop CKOMINJINPOBAH C IMOAIePKKOi 6ubamnmoreku readline, Ho mJ1s ee
AKTUBAIUM HeOOXOAMMO BBIIOJIHUTE CJAeAVIONIe qeHCTBMIA:

>>> import rlcompleter, readline
>>> readline.parse_and_bind( tab: complete’)

9TO MO3BOJIUT BaM BBHITIOJHATDL TaKMe MaHUIIYJAIDNUN, KaK IIOKa3aHO HUXKe:

>>> import os

>>> 0s.11s<TAB>

>>> 0s.listdir

>>> 0s. 11<TAB><TAB>

0s.linesep o0s.link 0s.listdir

ITocie mmmopTupoBanusa MoayJen rlcompleter u readline m HaACTPOMKU Ia-
paMeTpa AOIIOJIHEHU B Moy e readline MBI OKa3aJauCh B COCTOAHUMU II0CTIE
MMIIOPTHPOBAHMA MOIYJISI 0S BBECTH 0S. 11S, HAMKaThL KJIaBUIIY Tab oguH pas
¥ TIOJIyYHUTh AOMOJIHeHue 1o 0s.listdir. Touno Tak ke, mocje BBoja 0s. 11
MBI IOJYYNJIN CIINCOK BO3MOYKHBIX BADUAHTOB JOIIOJHEHN A, HAKaB KJIaBU-
mry Tab gBa)XabI.

Ty ke caMyio PYHKIIMOHAJILHOCTh MOMKHO IMOJYUUTEL B 000a0uke IPython,
mpuYeM IJid 3TOT0 He TpebyeTcsd BBIMIOJHATH ITOATOTOBUTEILHBIX OIepa-
muii. To ecTh TaHHAA BO3MOYKHOCTH B CTAHAapPTHOM 0000uKe Python mpu-
cytcTByeT, a B IPython ona akTuBupoBaHa mo ymoauanuo. Huske mpuso-
IUTCA IPEIBIAYIITUYN IPUMED, BHITIOJIHEHHBIHN B 00010uKe [Python:

In [1]: import os

In [2]: 0s.1is<TAB>
In [2]: os.listdir
In [2]: 0s.1i<TAB>
0s.linesep o0s.link 0s.listdir

O6paTuTe BHUMAaHMUE: B IIOCJEIHEN YaCcTU IIpUMepa HaM IIPUIILIOCH HaKaTh
KJIaBUIITY TaOyJIsIIMU BCEro OAUH Pas.
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ATOT IPUMEDP BCETO JIUIIH JEeMOHCTPUPYET BO3MOYKHOCTD ITOMCKA U TOMOJI-
HeHUs aTpubyToB B obosouke IPython, Ho IPython, uTo MmoikeT oKazaThcA
0oJiee IpUBIEKATEIbHBIM, MOMKET JOMOJHATh U UMeHa MOAYJIeH B MHCTPYK-
nuy umnoprupoBanud. OTKpoiiTe HOBYIO 00010uKy IPython, uTo6bl MOXK-
HO OBLIO yBUIETh, Kak IPython momoraer oTbicKHBAThL MMIIOPTHUPYEMBIHI

MOZLVJIb:
In [1]: import o
opcode operator  optparse o0s os2emxpath ossaudiodev
In [1]: import xm
xml xmllib xmlrpclib

ObpaTuTe BHUMaHUE, UTO BCE IIpeAJiaraeMble BApUAHTHI JOIIOJHEeHUS IBJIA-
I0TCA UMeHaMUu MOJYJeii, TO eCTh 9TO y:Ke He cJaydaiiHoe COBHaJeHue. ITO
byHKIIMOHAIbHAA 0COOEHHOCTS.

B o6osouke IPython ecTs ABa BapuaHTa JOMOJHEHN: «IOIOJHEHNE» U «Me-
HIO C JOTOJIHEHUAMM». [IpU MCIIOJb30BAaHUM IEePBOTO BapHaHTa TEKyIlee
«CJIOBO» IOIIOJHSAETCS II0 MepPe BOZMOKHOCTH U 3aTeM IIpeAsaraercs mnepe-
YeHb aJbTEPHATUB, IPU BTOPOM BapUAHTE CJIOBO AOIOJHSETCSA MOJHOCTHIO
IO OAHOM M3 aJbTePHATHUB, a KaKao0e IIocJeayolee HajKaTue KJIaBuIu lab
IpegoCTaBIAeT TPaHCHOPMAIIUIO CJI0BA 0 CIAeAYIOIIel aabTepHaTuBbl. I1o
yMouaHno B ob6osouke IPython mcmonb3yercsa BapuaHT «ZOIIOJHEHUE» .
K Bompocam mactpoiiku IPython mber mogoiizem oueHs CKOPO.

CneumnanbHas pyHKLMS pefakTUpPoBaHUs

ITocnenusas Tema, KacarIascsa BBOJa-BbIBOA, KOTOPYIO MbI 3aTPOHEM, —
aTo cnenuaabHasg Gyuriud edit. (IlogpobHee 00 creuaIbHBIX QYHKITUAX
MBI TIOTOBOPUM B CJIEAYIOIlleM pasmeie.) BaaumomeiicTBue MOJIb30BATENA
¢ 000JI0YKOIi, OCHOBaHHOE Ha BBOJle CTPOK, MMeeT OTPOMHOE, HO OTpaHu-
yeHHOe 3HaueHMe. TaK KaK 9TO yTBep:KIeHMe BBITJIAIUT HeOTHO3HAUHBIM,
nonpobyeM pasBepHYTh ero. Bo3aM0OKHOCTH BBOJIa KOMAaH/I 10 OAHOM CTPOKE
3a pas oueHb ynoOHa. Bl BBOgMTEe KOMaHIY, a 000JI0UKa BBIIOJIHSIET €€,
mpuYeM WHOTAA MPUXOAUTCA KIATh HEKOTOPOe BpeMsd, IoKa KoMaHaa 0y-
IeT BBIMIOJIHEHA, a II0CJIe 3TOTO BbI BBOAUTE CJIEAYIOIIYIO KOMaHIY.

B Takoil MUKJINYHOCTU PAbOThI HET HMUEro IIJI0X0ro. B meificTBUTEILHOCTH
TAKOM cmocob B3amMoAelicTBUS AocTaTouHo s(dpdexTtuseH. Ho uHorma Bos-
HHUKaeT He00XO0JMMOCTb BBECTH CPa3y IleJbli 0JI0K CTPOK. B0 GBI HEIJIo-
X0 IME€THh BOSMOXXHOCTH HNCIIOJIB30BaTh AJIA 3TOTO HpeﬂHO‘IHTaeMBIfI TEeKCTO-
BRI peIaKkTop, XOTA aHAJOTUYHYIO BO3SMOMKHOCTE ITPEIOCTABIIAET TTOAIEPIK-
Ka readline B IPython. M&bI y:Ke 3HaeM, KaK MCIOJb30BaTh TEKCTOBBIM pe-
IaKTOp AJIA cCoO3JaHusA MoayJiei Ha a3bike Python, HO 9T0 He coBceM TO, UTO
MBI UMeeM B BuUIYy. MbI IIOoApasyMeBaeM HEKOTOPBIA KOMIIPOMICC MEIKIY
CTPOUYHO-OPMEHTHUPOBAHHLIM CIIOCO0OM BBOJA W CIIOCOOOM BBOJA B TEKCTO-
BOM peIaKTope, KOTOPLIN obeclieumBaeT BO3MOXKHOCTHL II€penaBaTh KO-
MaHIHO# 000JI0UKe IleJjible OJIOKM CTPOK ¢ KoMaHAaMu. Ecjiu MOXKHO cKa-
3aTh, UTO JA00aBJeHIEe MOIAEPIKKI BO3MOMXKHOCTHA PaboThI ¢ 6JIOKAMU CTPOK
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COBCEM HEJIUIITHE, 3TO 3HAUUT, YTO CTPOUYHO-OPUEHTUPOBAHHBIA MHTEPQENC
uMeeT HEKOTOphIe orpanudeHuda. T. e. MOYKHO CKa3aTh, YTO CTPOYHO-OPHEH-
TUPOBAHHLIN MHTEpGheCc NCKIIOUNTEIbHO YI00eH, U B TO K€ BpeMs mMeeT
HEKOTOPHIE OTPAHNYEHUS.

CronenuanbHas QyHKIUA edit KaK pas U IPeACTABJIsIET cOO0M YIIOMSIHYTHII
BBIIIIE KOMITPOMHUCC MEXKIY CTPOUYHO-OPUEHTUPOBAHHBIM CIIOCOOOM BBOIA
B 000s0uKe Python u crmoco6oM BBOJA ¢ MpUBJIeUeHEM TEKCTOBOTO PelaK-
Topa. IIpeumyiiecTBa Takoro KOMIPOMMCCA COCTOAT B TOM, UTO BBI ITOJY-
YyaeTe B CBOM PYKU MOIIHBIE BO3MOYKHOCTH 000MX CIIOCOG0OB pemaKTUpPOBAa-
Husd. B Bamem pacmops:KeHUW UMeIOTCA Bce IPerMYyIecTBa Ballero JIoou-
MOT0 TEKCTOBOTO pefaKTopa. BBl JeTKO MOMKeTe pPefaKTHUPOBATL OJIOKU
MIPOrPaMMHOTO KOJa M U3MEHATh CTPOKH B IIpe/esiaX [UKJI0B, METOJ0B 1IN
dyurnuii. Ilaoc K 8TOMy BBI HE JIMIIIaeTeCh MPOCTOTHI U TMOKOCTH HEIIO-
CPeICTBEHHOTO B3auMMOJeHcTBUA c¢ 000J0ukoii. KoMOMHMpOBaHME 3STUX
IBYX MOAXOMIOB eIlfe 60JbIlle YCUINBAET UX MOJIOKUATEJIbHbIe CTOPOHBI. BhI
moJiy4yaeTe BOZMOYKHOCTD YIIPABJIATH CBOUM PAab0OUMM OKPY:KE€HUEM HeIlo-
CPeACTBEHHO 13 000JIOUKM, BBl MOJKeTe IPUOCTAHABINBATh PAbOTy, pelak-
TUPOBATH U BBITIOJHATH IPOTPAMMHBIN KOJ M3 TEKCTOBOTO pegaxTopa. [Ipu
B0O300HOBJIEeHN PAabOThI B 000JI0UKe BaM OyAYT AOCTYIHBI BCe NU3MEHEHN,
BBITIOJTHEHHBIE B TEKCTOBOM pelaKTope.

Hactpowka IPython

Ilocnenusasa 13 «0OCHOB», O KOTOPOM BaM CJIeIyeT 3HATh, — 9TO HOPSIIOK Ha-
ctpoiiku IPython. Eciiu BbI He yKa3bIBaJI MHOE MECTOIOJIOMKEHME TP Iep-
BoM 3anycke obosouxku IPython, ona cosgact karasior .ipython B Baiiem 10-
MalrHeM Karajgore. BHyTpu kKarajora .ipython mmeerca Gailyi ¢ ©UMeHEM
ipy_user_conf.py. 9T0 OOBIUHBIN KOH(DUTIYpPAIMOHHBIN (aily moJab3oBaTe-
Js1, B KOTOPOM XPaHATCA HACTPOUKU, 0ohOpPMJIEHHEBIE B BUe CUHTAKCHUYe-
CKUX KOHCTPYKIIuI Ha s3bike Python. Koudurypamnuonusrii ¢aiia xpaHuT
00JIBIIIOE pa3sHOOOpa3ue 3JIEMEHTOB, II03BOJAONINX HACTPANBATh BHEIITHUI
BUO U (PpyHKIMOHAJbHBIe Bo3MoyKHOcTH IPython moxm ceb6sa. Hampumep,
MMeeTcsa BO3MOKHOCTD BHIOPATh IIBETOBYIO TaMMYy MJIsT 000JIOUKH, OIpeme-
JIUTH KOMIIOHEHTHI CTPOKY IPUTJIAIIIEHUS U BHIOPATh TeKCTOBBIN peqaKTop,
KOTOPBI aBTOMaTHYECKH OyAeT MCIIOJb30BAThCA (PYHKIIMel %edit mis
BBOJA TeKcTa. MuI He OyaeM yriay0aAThcsa B moscHeHusa. IIpocTo 3HaiiTe,
YTO TaKO¥ KOH(MPUTYpPAIIMOHHBIN (haila CyIIecTBYeT U OH CTOUT TOTO, YTO-
OBl 0BHAKOMUTHLCS C €T0 COAEPKMMBIM, — BO3MOJYKHO, B HEM BbI Halijere
HEKOTOphIe IapaMeTPhl, KOTOPbIe HOTPe0yeTCsa N3MEHUTh.

CnpaBka no cneuunanbHbiM PYHKLUSAM

Kax mbI yixe roBopuan, obosouxka IPython oGiamaer BecbMa IIMPOKUMIU
BO3MOKHOCTAMHU. Taxkas mupora o0yCJIOBJIEHA HAJUYNEM IIPOCTO OI'POM-
HOTO YHCJIa BCTPOEHHBIX CHENUAaNbHBIX (GyHKIui. Tak uTo sKe Takoe cie-
nuanbHasg pyHrnusa? B nokymenranuu Kk IPython rosoputrcs:
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Oo6osouka IPython paccmarpupaeTr 00y CTPOKY, HAUMHAKOIIYIOCH
Cc CUMBOJIa %, KaK BBI3OB «CIEIIUAJbHON» PYHKIIUU. ITU QYHKIIUU MO-
3BOJISIIOT YIIPABJIATH MOBeAeHUeM camoii o6omouku IPython u gobasis-
IOT PAJ 0COOEHHOCTEH IS paboTEI ¢ crucTeMoli. Bce mMeHa crienuaabHBIX
(GYHKIIUHA HAUMHAIOTCA C CUMBOJIA %, IIPY 9TOM IapaMeTpPhl mepesaioTCs
0e3 UCIOJIb30BAHUA KPYTJILIX CKOOOK MJIN KaBbIUeK.

ITpumep: BrImONHEeHNE KOMaHALI ' %cd mydir' (0e3 KaBbIUeK) MU3MEHUT pa-
Oouwmii KaTayor Ha «mydir», eciu TAKOBOM CyIIeCTBYET.

IIpocmoTpeTh u paso6paThCsi B 9TOM MHOT000Pa3UU AOMOJHUTEIbLHBIX BO3-
MOJKHOCTEH BaM IOMOTYT JBE «CIenuaJbHbIe» (pyuxmuu. Ilepas cmeru-
aJIbHAfA CIpaBOYHAA (PYHKIMA, KOTOPYIO MBI PACCMOTPUM, — 3TO (DYHKIIUA
lsmagic. @yHKIUA 1smagic BBIBOAUT CIIMCOK BCEX «CHEIUAJNBHBIX» (PYHK-
nuii. Huike mpuBoguTes pesyabTaT padoThl GyHKIMM 1smagic:

In [1]: 1lsmagic

Available magic functions:

%Exit %Pprint %Quit %alias %autocall %autoindent %automagic %bg
%bookmark %cd %clear %color_info %colors %cpaste %debug %dhist %dirs
%doctest_mode %ed %edit %env %exit %hist %history %logoff %logon
%logstart %logstate %logstop %lsmagic %macro %magic %p %page %pdb
%pdef %pdoc %pfile %pinfo %popd %profile %prun %psearch %psource
%pushd %pwd %pycat %quickref %quit %r %rehash %rehashx %rep %reset
%run %runlog %save %sc %store %sx %system_verbose %time %timeit
%unalias %upgrade %who %who_ls %whos %xmode

Automagic is ON, % prefix NOT needed for magic functions.
(AsTomaTuyeckn BKIYEHHBIE cneunansHbie dyHkumm, npedukc %
ana Hux HE Tpebyetca)

Kax BuauTe, CyIecTByeT OTPOMHOE UKCJIO JOCTYIIHBIX AJIS BAC CIIEIHAJIhb-
HBIX QyHKIUG. PaKTHUECKN, K MOMEHTY HAINCAHUA 9TUX CTPOK, CYIIIEeCT-
BoBaJIO 69 crmenuajbHBIX PYHKIIUNA. BBl Morau OBl cuecTs 0oJiee YIOOHBIM
IMOJIYYUTH CIIMCOK CIEeMUANbHBIX (PYHKI[NH CJIEAYIOIINM CIIOCO00M:

In [2]: %<TAB>

%Exit %debug %logstop  %psearch %save
%Pprint %dhist %lsmagic  %psource %sc
%Quit %dirs %macro %pushd %store
%alias %doctest_mode %magic %pwd %S X
%autocall %ed %p %pycat %system_verbose
%autoindent %edit %page %auickref  %time
%automagic %env %pdb %auit %timeit
%bg %exit %pdef %r %unalias
%bookmark %hist %pdoc %rehash %upgrade
%cd %history %pfile %rehashx %who
%clear %logoff %pinfo %rep %who_1s
%color_info %logon %popd %reset %whos
%colors %logstart %profile  %run %xmode

%cpaste %logstate %prun %runlog
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Bgopg mocaenoBaTtesbHOCTH %-TAB B pesyJibraTe faeT oT¢opMaTUPOBAHHBIN
cuucok 69 cmemumanbHbIX (QyHKINIA. OgHUM cIoBOM, (PYHKIUA lsmagic
1 KOMOUHAINKUA %-TAB IO3BOJAT BaM OBICTPO IIOJYUYUThH CIIMCOK BCEX MMEIO-
MIUXCs CIeNUaJbHBIX (PYHKIIMII, KOTJa BBLI HINETEe YTO-TO OIpPeJesIeHHOe
WM 4TOOBI 0BHAKOMUTHCSA C TEM, UTO BaM gocTymnHo. Ho cimcok 6e3 onuca-
HUA He B COCTOSAHUU IIOMOYb BaM IIOHSATH, AJIS Yero IpeqHasHaueHa KarK-
nad QyHKIOHUA.

31ech K BaM Ha IOMOIIb IPUAET Apyras cienuaibHas cIpaBoyHadA QyHK-
mus. OTa GYHKIUA HadbIBaeTca Magic. PyHKIUA Magic MO3BOJIAET TOJYUUTH
CIIPAaBOYHOE OIMCAHWE BCEX CIEeIUAJbHBIX (DYHKI[UI, BCTPOEHHBIX B 000-
agoury IPython. B cipaBouny:o nHE(oOpMaInio BKIOYAIOTCA UMI QYHKITAA,
THOPSAIOK ee UCI0JIb30BaHuA (00JaCTh IPUMEHEeHN) U OIIMCAaHNe IPUHITUIIA
meticteud QyHKIuu. Huske npuBoauTces onucanue GyHKIIUYA page:

%page:
Pretty print the object and display it through a pager
(®opmaTupyeT 06bekT U oToOpaxaeT €ro C NoMOUbI NPOrpaMMbl
nocTPaHUYHOr0 npocMoTpa)

%page [options] OBJECT

If no object is given, use _ (last output).
(Ecnn 006bekT He ykasaH, ucnonbayeTcd _ (nocneaHuit BBEAEHHbIN) )

Options:
(NapameTpbl)

-r. page str(object), don't pretty-print it.
(-r: page str(object), BHBOA MHGOPMALMM B HedDOPMaTUPOBAHHOM BUAE)

B 3aBUCHMOCTH OT MCIOJIB3yEeMOM IPOTPAMMBI ITIOCTPAHUYHOTO IIPOCMOTPA
BBI MOKETe BBIIIOJHATH IOUCK 1 MPOKPYUYUBATD PE3YIbTAThl PA0OTHI PYHK-
Uy Magic. ITO MOMKET IPUTOAUTHLCSA, €CJAU Bbl 3HAETE, UTO UCKATh, YTOOBI
mepeiTy cpasdy K HYsKHOH CTPaHHIIE BMECTO TOTO, YTOOLI IPOKPYUYUBATH
onmcaHue K Hy;KHOMY MecTy. Onucanus QyHKIIUH YIOPSII0UeHbI 0 aada-
BUTY, YTO IIOMOKET BaM OBICTPO OTBICKATDh HYKHYIO QYHKIIHUIO.

Mo:xHO Tak:Ke MCIO0Jb30BATh M APYTOH METOJ IIOJYyUeHUs CIPABOYHOMN MH-
¢dopmanum, ¢ KOTOPHIM MBI TIOBHAKOMUMCSA HUKE B 9TOH ryiase. Eciiz BBe-
CTH UMA CIIeIMaJbHON QYHKIITUY 1 3HAK BOIIpoca mocJie Hee (?), BbI IOJIydn-
Te IIPAKTUYECKH TY Ke caMylo mH(pOopMaInio, 4YTO U C IIOMOMIIbI0 QPYHKIIUU
%magic. Huike mpuBoaMTCS pe3yJbTaT BLITIOJHEHUS KOMaHIBI %page ?:

In [1]: %page ?

Type: Magic function

Base Class: <type 'instancemethod >

String Form: <bound method InteractiveShell.magic_page of
<IPython.iplib.InteractiveShell object at Ox2ac5429b8a10>>

Namespace: IPython internal

File: /home/jmjones/local/python/psa/lib/python2.5/

site-packages/IPython/Magic. py
Definition: %page(self, parameter_s='")
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Docstring:
Pretty print the object and display it through a pager

%page [options] OBJECT

If no object is given, use _ (last output).
Options:

-r: page str(object), don't pretty-print it.

U, makonelr, eme onua crupaBounas pyuknusa IPython, koTopas BEIBOIUT
CBOJHBIIA OTUET 00 MCIIOJB30BAHUU PAa3JUUYHBIX BO3MOXKHOCTEH, a TaK:Ke
nHGOPMAIIAIO O CAMHUX CHeIUANbHBLIX pyHKIUAX. Eciu B cTpoKe mpurJia-
menusa IPython BBectu Komauay %quickref, BEI IOJyYNTE CIPABOYHUK, KO-
TOPBIII HAUMHAETCS CO CIEAVIOIUX CTPOK:

IPython -- An enhanced Interactive Python - Quick Reference Card
(IPython - PacuvpeHHas uHTepakTusHaa obonodka Python - KpaTkuit CrpaBOYHMK)

obj?, obj?? . Get help, or more help for object (also works as
?0bj, ??0bj).
(Cnpaska wnn nogpobHaa cnpaska 00 00bekTe ([0nyckaeTcsd Takxe
?0bj, ??0bj).)

?f00. xabcx . List names in "foo' containing "abc’ in them.
(cnucok umeH B "foo', comepxauux ‘abc’)
%magic : Information about IPython's 'magic’ % functions.

(MHoopmaums o cneunanbHbix dyHKUMAX % IPython)

Magic functions are prefixed by %, and typically take their arguments without
parentheses, quotes or even commas for convenience.

(MmeHa cneupanbHbiX GYHKUMIA HayMHawTcs ¢ % U 00bYHO MPUHMMAKNT aprymeHTs 6es
MCNONb30BaHUA CKOOOK, KaBblYeK 1M Aaxe 3anaThix)

Example magic function calls:
(Npumepbl BbI30Ba CneunanbHbiX GyHKLWA)

%alias d 1s -F : 'd" is now an alias for 'ls -F’
(Tenepb 'd’ - ncespoHum gns ‘ls -F')
alias d 1s -F . Works if "alias’ not a python name
(lonycTumo, ecnu alias He dsnaeTca umeHem obbekTa Python)
alist = %alias : Get list of aliases to 'alist’
(3anuchiBaeT CNMCOK MCEBAOHUMOB B nepeMeHHyl alist’)
cd /usr/share . Obvious. cd -<tab> to choose from visited dirs.
(OueBmaHo. cd -<tab> ans BhbOpa M3 NOCEUABWMXCH KATanoros)
%cd?? . See help AND source for magic %cd

(Cm. cnpaBky W ncxomoHsle TekCTh Ans cneumansHoi dyHkumm %cd)

System commands:

lcp a.txt b/ . System command escape, calls o0s.system()
(9KpaHMpOBaHME CUCTEMHbIX KOMaH[, Bbi3hBaeTcst 0s.system())
cp a.txt b/ . after %rehashx, most system commands work without

(nocne %rehashx, 6GONbWWHCTBO CUCTEMHbX KoMmaHa paboTanT 6e3 !)
cp ${f}.txt $bar : Variable expansion in magics and system commands
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(NoacTaHOBKA VMMEH MEPEMEHHBIX B CleuuanbHbIX (YHKUUSAX
/1 B CHUCTEMHbIX KOMaHAax)

files = !ls /usr : Capture sytem command output
(3axBaTbiBAET BHBOJ CUCTEMHOM KOMaHMbl)

files.s, files.1l, files.n: "a b c¢”, ['a’, 'b’,'c'], "a\nb\nc’

1 3aKaH4YMBaeTCA CJIeAYIOIINMU CTPOKaAMM:

%time:
Time execution of a Python statement or expression
(Bpems BbINONHEHUS MHCTPYKUMM WAK BbIYUCIEHNS BhHIpAXeHUs )
%timeit:
Time execution of a Python statement or expression
(Bpems BbINONHEHUS MHCTPYKUMM WAK BbIYUCIEHNS BHIpAXeHUs )
%unalias:
Remove an alias
(YnanseT nceBAoHWM)
%upgrade:
Upgrade your IPython installation
(06HoBNsET Bepcuio IPython)
%who :
Print all interactive variables, with some minimal formatting.
(BbIBOAMT BCE WMHTEPaKTUBHbHIE NEPEMEHHbE C MUHKMMabHLIM (GOPMATUPOBAHNEM)
%who_1s:
Return a sorted list of all interactive variables.
(Bo3BpawaeT OTCOPTMPOBAHHLIA CMUCOK BCEX WHTEPAKTWUBHLIX MEpPEeMEHHbIX )
%whos:
Like %who, but gives some extra information about each variable.
(NopobHa OyHKUMM %who, HO BHBOAWT [JOMNOSHWTENbHbE CBEAeHUS
0 Kax[ol nepemeHHo)
%xmode :
Switch modes for the exception handlers.
(Nepeknio4aeT pexum 06paboTKM UCKOYEHNI)

B camom HauaJsie BBIBOZA, TOJIyYaeMoro oT PyHKIuM %quickref, mpuBogut-
cdA cupaBoYHasA MHPOPMAIMA O PA3INYHBIX (QYHKIIMOHAJIBHBIX BO3MOYKHO-
ctax obomouxku IPython. Ocranbuas yacTs cupaBouHuka %bquickref mpen-
cTaBJseT coboil KpaTKoe OIMCAaHMEe BCeX CHeIUANbHBIX (PYHKIHUI. ITO
KpaTKoe oImrcanue BKJIOYAET B ce0s MepPBYI0 CTPOKY M3 IOJHOI CIpPaBKU
0 KayKJIOoU cmenumaabHOl (GpyHKIuu. Hanmpumep, HUKe NPUBOAUTCS IIOJI-
HOe onucaHue QyHKIUHT %who:

In [1]: %who ?

Type: Magic function

Base Class: <type ‘'instancemethod’>

String Form: <bound method InteractiveShell.magic_who of
<IPython.iplib.InteractiveShell object at Ox2ac9f449da10>>

Namespace: IPython internal

File: /home/jmjones/local/python/psa/lib/python2.5/
site-packages/IPython/Magic.py

Definition: who(self, parameter_s="")

Docstring:
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Print all interactive variables, with some minimal formatting.
(BbiBOAMT BCE MHTEPAKTWUBHbE NEPEMEHHBIE C MUHUMANbHLIM GOPMATUPOBAHMEM )

If any arguments are given, only variables whose type matches one of
these are printed. For example:

(Ecnu ykasaH kakoi-nubo napameTp, OyAyT BbiBEAEHb NepeMeHHbe TONbKO
COOTBETCTBYUWEro Tuna. Hanpumep:)

%who function str

will only list functions and strings, excluding all other types of
variables. To find the proper type names, simply use type(var) at

a command line to see how python prints type names. For example:
(BbIBEAET TONbKO MMeHa GYHKUMIA M CTPOKOBLIX MEPEMEHHbIX, WCKM0Yas NepeMeHHbe
MoBbIX ApYrux Tunos. YToOb OThHcKkaTb Tpebyemoe uMst Tuna, NPOCTO UCMNONb3yATe
komaHay type(var), koTopas BepHeT uMs Tuna B s3bike Python. Hanpumep:)

In [1]: type('hello")
Qut[1]: <type 'str'>

indicates that the type name for strings is 'str’
(yKa3blBaeT, 4TO CTPOKM MpuHaAnexaT K Tuny C uMmeHem 'str')

%who always excludes executed names loaded through your configuration
file and things which are internal to IPython

(%who BCcerpga WCKIYAET BHMNONHAEMbE MMEeHa, 3arpyXeHHbe

13 KOHOUIYpauMoHHOro dakna, W HavMeHOoBaHwWd,

ABNAOWMECS BHYTPeHHWMU cyuHocTamu IPython. )

This is deliberate, as typically you may load many modules and the
purpose of %who is to show you only what you've manually defined.
(CoenaHo 9TO npepHaMepeHHo, Tak Kak MOXeT ObTb 3arpyxeHo MHOXeCTBO
MOAYNEN, a HasHadeHue @yHKuMnM %who COCTOMT B TOM, 4TOOb NOKA3bHBATb
TONbKO MMEHa, OnpefefeHHHie BPYYHYN. )

CopaBounasa mHpopMaIusg o PyHKIUK %who, IPUCYTCTBYIOINAsA B BBIBOJE
GyHKIUHT %quickref, MOJHOCTLIO HAEHTUYHA IIEPBOM CTPOKe B pasaesie Doc-
string B 6s10Ke mHGOpMAaIK, KOTOPAas BO3BpaIlaeTcsa KoMaHaoi %who ?.

KomaHpgHasa ob6onouka UNIX

¥ pa6orsl B KomaugHOI 060s0uke UNIX ecTh cBOou mpeumyirecTsa (13 KOTO-
PBHIX MOXKHO Ha3BaTh YHUGDUIITMPOBAHHBIN TOAXO K PEIleHnIo mpodaeM, 60-
raToelii HabOp MHCTPYMEHTOB, JOCTATOUHO KPATKUI M MPOCTO CHUHTAKCHC,
CTaHIapTHBIE IOTOKM BBOJA-BLIBOIA, KOHBeliephl U IepeHaIpaBiaeHue), HO
IJIsI Hac OBLIO ObI IPOCTO 3aMeUaTeIbHO JOOABUTEL 3TOMY CTAPOMY APYTY eIlfe
u Bo3moskHOCTH Python. O6omouxa IPython obsamaer psmoMmM ocoGeHHO-
CTel, KOTOPbhIE IIOBLIIIAIOT IIEHHOCTD COeUHEHNS 9TUX ABYX 000JI0UEK.

alias

ITepBas ocobenHOCTb 00BbeguHEeHNA 0000uKu Python /UNIX, KoTOpyIO MBI
paccMoTpuM, — 9TO cuenuagbHad GyHKIUa alias. C moOMOIIbIo 3TOM QYyHK-
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U MOKHO CO3/aBaTh COKpAaIlleHHble IICeBAOHWMBI CUCTEMHBIX KOMAaH]I.
YT00BI OIIPEeJUTh IICEeBJOHNM, JOCTATOYHO IPOCTO BBECTH UM (PYHKIINHU
alias u majiee yKasaThb CUCTEMHYIO KOMaHAY (C JIIOOBIMHY JOTYCTUMBIMY I1a-
pametrpamu). Hampumep:

In [1]: alias nss netstat -1lptn

In [2]: nss

(Not all processes could be identified, non-owned process info

will not be shown, you would have to be root to see it all.)

(He Bce mpouecch MOryT ObTb OM0O3HaHH, WHOOPMaLMS O MPOUECCAx, KOTOPbIMM
Bb HEe BnageeTe, oTobpaxaTbCs He OyaeT, Bbl [O/KHb UMETb NPUBUNET UM
nonb3osaTens root, 4To6b yBMAETb BCE MPOLECCH. )

Active Internet connections (only servers)

(AkTuBHbE coeguHeHus ¢ UHTepHeToM (TONbKO CepBeph)))

Proto Recv-Q Send-Q Local Address Foreign Address State
tcp 0 0 0.0.0.0:80 0.0.0.0:* LISTEN
tcp 0 0 127.0.0.1:631 0.0.0.0:« LISTEN

Cy1irecTByeT HECKOJBKO CIIOCOOOB MIepenaTh AOIOJHUTEbHbIE JaHHbIe Ha
BXoJ nceBmonuMa. OQuH U3 HUX — MaCCUBHBIN moaxon. Eciau Bce, uTo Tpe-
OyeTcs mmepeaTh IICeBAOHUMY, TOIYCTUMO CMEIIIUBATh B OAHY Ky4y, TaKOM
IOIXO0J MOKeT OKasaThcs IoJie3HbIM. HanmpuMmep, ecyiu ¢ IIOMOIIbIO YTUJIA-
THI §rep U3 pe3yJIbTaTOB KOMaHILI netstat, MoKkasaHHBIX BBIIIE, HEOOXOAM-
MO O0TOOPATE TOJILKO Te, I'ie Homep mopTa paBeH 80, MOKHO BBIIIOJIHUATE Ta-
KYI0 KOMaHIy:

In [3]: nss | grep 80

(Not all processes could be identified, non-owned process info
will not be shown, you would have to be root to see it all.)

tcp 0 00.0.0.0:80 0.0.0.0:* LISTEN

Taxoii mogxon He TOLUTCHA, KOorjga TpebyeTcsA mepenaTh AOIMOJHUTEIbHBIE
mapaMeTpbl, HO AJIs IIOAO00HBIX CJAyUYaeB BIIOJIHE IIOLONIeT.

Hpyroi#t cnoco6 — akTuBHBIN noaxox. OH OUYeHb HAIIOMUHAET IIaCCUBHBIN
MOAXOJ 3a UCKJIOUYEHNEM TOr'0, YTO HAPALY C HeABHBIMU IIapaMeTPaMU BbI
ABHO oOpabaThIBaeTe Bce IIOCJenylolnue apryMmeHTbl. Huske mpuBoguTCs
npuMep, JeMOHCTPUPYIOIHUiT 00paboTKYy BCeX MOIMOJHUTEJIbHBIX IapaMeT-
POB KaK eIWHOM I'PYIIIIbI:

In [1]: alias achoo echo "|%l|"

In [2]: achoo
[

In [3]: achoo these are args
|these are args|

31ech UCTOB3YeTCs CUHTaKcuUecKasa KOHCTPYKIIUSA %1 (3HAK IIPOIeHTa, 3a
KOTOPBIM CJIEIYET CUMBOJI «1»), KOTOpas BCTaBJISIET OCTABIIYIOCSI YaCTh KO-
MaHIHO! CTPOKHU B IICEBIOHUM. B peasbHOH *KU3HU TAaKOI IIpHeM, CKopee
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BCEro, MCIIOJIb30BAJICA ObI JJI BCTABKY OCTAJBHON YaCTU CTPOKU KyJa-HU-
Oynb B CepeauHy KOMaHIbI, AJI KOTOPOI CO30aeTCs ICEeBIOHIM.

U BoT BaM mpuMep MacCUBHOTO IIOAXO0a, IIepeleJaHHbIi TaK, YTOObI IBHO
0o0pabaThIBAThH BCE AOIMOJIHUTEIbHELIE apTryMeHThI:

In [1]: alias nss netstat -1ptn %1

In [2]: nss

(Not all processes could be identified, non-owned process info
will not be shown, you would have to be root to see it all.)
Active Internet connections (only servers)

Proto Recv-Q Send-Q Local Address Foreign Address State
tcp 0 00.0.0.0:80 0.0.0.0:« LISTEN
tcp 0 0 127.0.0.1:631 0.0.0.0:« LISTEN

In [3]: nss | grep 80

(Not all processes could be identified, non-owned process info

will not be shown, you would have to be root to see it all.)

tcp 0 0 0.0.0.0:80 0.0.0.0:« LISTEN

B neticTBUTEIBHOCTH, B 3TOM IIpUMEpE He TpeboBajJoCch A00aBIATH KOHCT-
pyknuio %1. Ecau ee onycTuTh, pe3ysibTaT HE UBMEHUTCH.

J s BcTaBKY IapaMeTPOB B CEPeIUHY KOMaHAHOU CTPOKY MOXKHO OBLIO ObI
KCII0JIb30BATh IapaMeTp MOACTAHOBKY CTPOKHU %s. Cieayroiuii mpumep ae-
MOHCTPHUPYET, KaK BLIIOJHSIETCA 00paboTKa mapaMeTpoB:

In [1]: alias achoo echo first: "|%s|”, second: "|%s|”

In [2]: achoo foo bar
first: |foo|, second: |bar|

OgHaKo 37eCh MOYKET BO3SHUKHYTE IIpodaeMma. Eciiu mceBAoHNMY, KOTOPBIH
OXKHJaeT MOJYy4YUTh JBa IapaMeTpa, iepeaaTh TOJIbKO OOJUH, MOYKHO KAATh
HOosABJIEHUE OIINOKM:

In [3]: achoo foo
ERROR: Alias <achoo> requires 2 arguments, 1 given

AttributeError Traceback (most recent call last)

C npyroit cTOPOHBI, BIIOJHE 0€30IIacHO MOXKHO IIepeaBaTh 00JIbIIee YHCIIO
mapamMeTpoOB:

In [4]: achoo foo bar bam
first: |foo|, second: |bar| bam

ITapameTpsl foo m bar OBLIM IOMeEINEHBLI B COOTBETCTBYIOII[ME IIO3UIIHU,
a ImapameTp bam IpocTo ObLI J0OaBJIeH B KOHEIl, Yero 1 CJAeL0BAaJIO OKUIATh.

CoxpaHUTh ICEBIOHNM MOYKHO C IIOMOIIIBIO CIIeInaJbHON QyHKIuT %store,
¥ HUJKe B 9TOI IiaBe OyZeT IoKas3aHo, Kak 9To pesaercda. IIpogoskas mpe-
IBIAYIIAI IPUMepP, MBI MOXKEM COXPAHUTH IICEBAOHUM achoo, YTOOBI IpU
caenymoIleM 3anycke o6osouku IPython ero MosxHO OBLIO NCIIOIB30BATE:
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In [5]: store achoo
Alias stored: achoo (2, 'echo first: "|%s|", second: "|%s|"")

In [6]:
Do you really want to exit ([y]/n)?
(psa)jmjones@dinkgutsy:code$ ipython -nobanner

In [1]: achoo one two
first: |one|, second: |two]|

BbinonHeHne CUCTEMHbIX KOMaHpA,

Hpyroit u, moxKaayit, 60Jee IPOCTOM CIIOCOO6 BHITIOJHEHUA CUCTEMHBIX KO-
MaH] 3aKJIIOUYAEeTCA B MCIOJb30BAHMY BOCKJIMIIATEIHLHOTO 3HAKa (!) meper
HUMU:

In [1]: !netstat -1lptn

(Not all processes could be identified, non-owned process info
will not be shown, you would have to be root to see it all.)
Active Internet connections (only servers)

Proto Recv-Q Send-Q Local Address Foreign Address State
tcp 0 00.0.0.0:80 0.0.0.0:« LISTEN
tcp 0 0 127.0.0.1:631 0.0.0.0:* LISTEN

NmMeeTcss BOBMOMKHOCTS IIepelaBaTh CUCTEMHBIM KOMAaHAAM 3HAUEHUA IIe-
PEMEHHBIX, IIPU 3TOM MMEHAa IIePeMEeHHBbIX MOJJIJ)KHBI HAUYMHATHCA CO 3HAKa
nosapa ($). Hanmpumep:

In [1]: user = "jmjones’

In [2]: process = 'bash’

In [3]: !ps aux | grep $user | grep $process

jmjones 5967 0.0 0.4 21368 4344 pts/0 Ss+ Apr11 0:01 bash
jmjones 6008 0.0 0.4 21340 4304 pts/1 Ss  Apr11 0:02 bash
jmjones 8298 0.0 0.4 21296 4280 pts/2 Ss+ Apr11t 0:04 bash
jmjones 10184 0.0 0.5 22644 5608 pts/3 Ss+ Apr11 0:01 bash
jmjones 12035 0.0 0.4 21260 4168 pts/15 Ss  Apr15 0:00 bash
jmjones 12943 0.0 0.4 21288 4268 pts/5 Ss  Apr1t 0:01 bash
jmjones 15720 0.0 0.4 21360 4268 pts/17 Ss  02:37 0:00 bash
jmjones 18589 0.1 0.4 21356 4260 pts/4 Ss+ 07:04 0:00 bash
jmjones 18661 0.0 0.0 320 16 pts/15 R+ 07:06 0:00 grep bash
jmjones 27705 0.0 0.4 21384 4312 pts/7 Ss+ Apr12 0:01 bash
jmjones 32010 0.0 0.4 21252 4172 pts/6 Ss+ Apr12 0:00 bash

3Iech IepedvrcJieHbl BCe ceaHChl pabOThl ¢ KOMaHIHOI 000JOUKOM bash,
IpUHAaAJIeKaiue IIoJab30BaTeJII0 jnjones.

Huxe npuBoauTCA IpUMeEpP COXPAHEHNS PE3YJIbTATOB KOMAHIEI |

In [4]: 1 = !ps aux | grep $user | grep $process
In [5]: 1

Qut[5]: SList (.p, .n, .1, .s, .grep(), .fields() available). Value:
0: jmjones 5967 0.0 0.4 21368 4344 pts/0 Ss+ Apri11 0:01 bash
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1: jmjones 6008 0.0 0.4 21340 4304 pts/1 Ss  Apr11 0:02 bash
2: jmjones 8298 0.0 0.4 21296 4280 pts/2 Sst Apri11 0:04 bash
3: jmjones 10184 0.0 0.5 22644 5608 pts/3  Ss+ Apri11 0:01 bash
4: jmjones 12035 0.0 0.4 21260 4168 pts/15 Ss  Apr15 0:00 bash
5: jmjones 12943 0.0 0.4 21288 4268 pts/5 Ss Apr11 0:01 bash
6: jmjones 15720 0.0 0.4 21360 4268 pts/17 Ss  02:37 0:00 bash
7. jmjones 18589 0.1 0.4 21356 4260 pts/4 Ss+ 07:04 0:00 bash
8: jmjones 27705 0.0 0.4 21384 4312 pts/7 Ss+ Apri12 0:01 bash
9: jmjones 32010 0.0 0.4 21252 4172 pts/6  Sst Apri12 0:00 bash

O6paTuTe BHUMaHKeE, YTO Pe3yJIbTaT Pa00THI KOMAaHIbl, COXPAHEHHBIH B IIe-
peMeHHOI 1, OTJIMYaeTCsi OT Pea3yJbTaTa, IIOJYYEHHOTrO B MIPEABLIAYIIEeM
mpuMepe. OTO IIOTOMY, UTO IIepeMeHHas 1 COIepKUT 00'BEeKT CIUCKAa, TOrja
KakK B IIPeJbIAYIleM IpuMepe AeMOHCTPUPOBAaJiCA OOBIYHBIM BHIBOA KOMAaH-
nel. IlonpoGHee 00BEKTHI CIIMCKOB MBI OyJeM paccMaTpHBaTh B pasjelie
«0O06paboTKa CTPOK ».

AbTEepHATHBOM UCIIOJIL30BAHNIO CUMBOJIA | SBJIAETCA UCIOJL30BAHNE KOM-
oumanum ! | . 9ra KOMOMHAIIUA Oo0ecIlIeurnBaeT BO3MOMKHOCTD BBIIIOJIHATL TE
JKe caMble JeCTBUSA, UTO U |, 3a MCKJIIOUEHMEM TOI'0, UTO He II03BOJIAET CO-
XPaHATh Pe3yJabTaT B IepeMeHHoi. Ho 1Ipu ee nMcmoab30BaHNM OTKPBIBAET-
Cs BO3MOXKHOCTB HCIIOJIb30BATh KOHCTPYKIMYU _ U _[0-9]x, KOTOpBIe OyAyT
o0cy:KaaThCcs HUKe, B pasaeie «cropus pesyIbTaToB» .

HUcnonpsoBanue | uawm ! | mepen CMCTEMHBIMU KOMaHIAMU OIIPeaeeHHO CO-
CTaBJIAET MEeHbIIIe TPY/1a, YeM CO3JaHUe IICEBJOHMMOB, OJHAKO B OJHUX CJIY-
yaax 0oJjee IMPeAIoYTUTeILHBIMY MOT'YT OKa3aThCsA ICEBAOHIMEI, a B APY-
rux — ucmnoJsibdoBanue | uau ! | . Hampumep, ecau mpeamosiaraerca, 4To He-
KoTopas KoMaHzAa OyaeT MCI0Jb30BaThCA IIOCTOSHHO, JIYUIIIE CO3AATh IJIA
Hee 1ceBAOHUM. Il OQHOKPATHOTO UJIU OY€Hb PEJKOr0 MCIIOJIb30BAHUSA
Jy4dliie IpUMeHATs | uam ! !.

rehash

Cy1recTByerT ellie OAUH CII0C00 CO3TaHMs IICeBAOHNMOB 1 /MU BBIIIOJTHEHU T
CHCTeMHBIX KOMaHJ u3 obosouxku IPython, ocHoBaHHLIN Ha MpUMeHEHUU
cruenuaJbHOU (PYHKIIUM rehash (BelmoJiHsIONel pexemmpoBanue). C rex-
HUYECKON TOUKMU 3PEeHMA, OHA CO3JaeT MCEeBIOHUMBI CUCTEeMHBIX KOMAaH],
HO He COBCEM TaK, KaK 3To Aejaju Ol BbI caMmu. CrienuaabHasa QYHKITUA re-
hash mOIIOJHAET «TAOJUIly ICEeBJOHNMOB» BCE€M, UTO OyAeT OOHAPYIKEHO
B ITyTHU ITOUCKa (paiyioB, ONIpeAeasIeMbIM IePEMEHHON OKPYKeHusA PATH. Bor
MOJKeTe cIpocuTh: «UTo aT0 3a Tabuuia mceBgouuMos? ». Korga cosgaior-
csA ICeBAOHUMEI, 00osiouka IPython orobpaskaeT mMeHa ICEeBJOHUMOB Ha
cCHUCTeMHbIe KOMAHMALI, C KOTOPBIMU OHU HOJKHBI OBITh ACCOIMUPOBAHEI.
Tabaua mceBJOHNMOB KaK Pa3 M OMMKUCHLIBAET 3TH OTOOpaKeHU .

oA

[ s pexemimpoBaHUSA TaOJUIBI ICEBIOHUMOB IIPEAIOUTHUTEIbHEE
f;‘. | HCIIOJIB30BaTh CHeIMaJbHYI0 (DYHKIIUIO rehashx, a He rehash. Msbr
Ll

{4 TDexcTaBUM 00e QYHKIINY U IOKaKeM, KaK OHU paboTalT, a 3aTeM
- OIIHIIIeM UMEIuecda MeX Ay HUMU OTJIUYUA.
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Bo Bpemsa paborsl oboamouka IPython mpegocraBasieT B Ballle paciopsiike-
HUe PAL IepeMeHHBIX, TaKuX Kak In u Out, ¢ KOTOPEIMU MBI yKe BCTpeua-
auch panee. OqHa 13 TAKKUX IIePeMeHHLIX HasbiBaeTcs __1P. OHa mpeacTas-
JasgeT coboil 00beKT MHTEePAKTUBHOU 000JOUKM. ATPUOYT 3TOr0 00BEKTa,
c uMeHeM alias_table, cchliaeTca Ha 9Ty TabaUIly. ITO UMEHHO TO MECTO,
e XpaHsaTCsa OTOOpaKeHuA UMEH IICeBIOHMMOB Ha CUCTeMHBIE KOMAaHIbI.
Mgl MosKeM IpocMaTpUBaTh 3Ty TAOJUIlY TOUHO TakK Ke, KaK JII00YI0 Apy-
I'yIO IIEPEMEeHHYIO:
In [1]: __IP.alias_table
Out[1]:
{'cat’': (0, 'cat’),
‘clear’': (0, ‘clear’),
cp: (0, "cp -17),
"lc’: (0, '1ls -F -0 --color’),
"ldir': (0, 'ls -F -0 --color %1 | grep /$"),
"less’: (0, 'less’),
"1f': (0, 'ls -F -0 --color %1 | grep ~-'),
"1k": (0, '1ls -F -0 --color %1 | grep 1),
"117: (0, "1s -1F"),
“Irt': (0, '1s -lart’)
"1s': (0, '1s -F"),
"1x': (0, '1s -F -0 --color %1 | grep ~-..x'),
‘mkdir: (0, ‘mkdir'),
‘mv': (0, ‘mv -i"),
‘rm™: (0, ‘rm -1"),
‘rmdir': (0, ‘rmdir’)}
9ta TabynIa BRITJISAAUT KaK CJI0Baph:
In [2]: type(__IP.alias_table)
Out[2]: <type 'dict'>
Bun moskeT oKasaTbcsa 0OMaHYMBBIM, HO 9TO HE TOT CIAyYaii.
B macTosmiuit MOMEHT B 9TOM cJioBape mmeeTcs 16 s1eMeHTOB:
In [3]: len(__IP.alias_table)
Out[3]: 16
ITociie BEIBOBa yHKIIMU rehash o0'beM cJioBapsa 3SHAUNTEJIBHO YBEJINUUIICA:
In [4]: rehash
In [5]: len(__IP.alias_table)
Out[5]: 2314

ITonpo6yem oThICKATh B HEM TO, YeTo He OBLIO IpesK/e, HO YTO JOJKHO ObI-
JIO IOABUTHCH, — TeIePhb B CJIOBape AOJKHA MOABUTHCS YTUANTA transcode:

In [6]: __IP.alias_table[ transcode']
OQut[6]: (0, "transcode’)
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Korza Bam BcTpevaeTcsa mMsa nmepeMeHHOHM mjiau arpudyTa, HauM-
HaloIeecd ¢ ABYX CHMBOJIOB IOAYepKUBaHUA (__), KaK IPaBUJIO,
§j5/ 9TO O3HAUAET, UTO MPOrPAMMUCT He IPEIIOara, 4To BEI 6yzmere
*  H3MEHATDH CONEePIKUMOE 3TOH IepeMeHHOI. MBI 00paTHInCh K IIe-
peMeHHOU __IP, HO TOJBKO IJIA TOTO, YTOOBI IPOLEMOHCTPUPOBATH
BaM BHYTPeHHee yCTPOHCcTBO. B ciiyuae He0OXOAMMOCTH MBI MOTJIN
6BI BOCIIOJIB30BATHCA O(PUIIMATIBHBIM NPUKJIALHBIM HHTepheiicoMm
(API) IPython u o6paTturhcs K 06BEKTY _ip, JOCTYIHOMY U3 KO-
MaHAHOU cTPoKU o6oouku IPython.

rehashx

ConenuanbHas QyHKIUA rehashx o cBoeMy AeHCTBUIO HATIOMUHAET CIIeIn-
aJbHYI0 QYHKIMIO rehash, 3a UCKJIIOUEHWEM TOTO, UTO IIPU IIPOCMOTPE Ka-
TAJIOTOB, IePEeUYNCIeHHLIX B IePeMeHHON OKpYyKeHus PATH, oHa J00aBiisdeT
B Ta0JHUIly ICEeBJOHNMOB TOJBKO MMeHA MCHOJHsIeMbIX (paitsos. ITosaTomy
PE30HHO IIPEAII0JIOMKITE, UTO Cpa3y Iocie 3amycka oboaouky IPython B pe-
3yJabTaTe paboThl PYHKIUHU rehashx Tabauila ICeBAOHMMOB OyAeT MMEThb
TOT K€ WUJIN MeHbIITNI 00beM, KaK IocJje 3amycka GpyHKiuy rehash:

In [1]: rehashx
In [2]: len(__IP.alias_table)
Out[2]: 2307

HNurepecHo: mocJye 3amycka QyHKIIUU rehashx pasmep TabGJIUIbI IICEBIOHMA-
MOB OKAasaJICs Ha CeMb 3JIEMEHTOB MeHbIIle, UeM IIocJie BbI30Ba (pyHKIIUU
rehash. Hu:ke npuBOASATCS 3TH CEMb OTJIMUMMA:

In [3]: from sets import Set

In [4]: rehashx_set = Set(__IP.alias_table.keys())
In [5]: rehash

In [6]: rehash_set = Set(__IP.alias_table.keys())
In [7]: rehash_set - rehashx_set

Out[7]: Set([ fusermount', 'rmmod.modutils’, 'modprobe.modutils’, ‘kallsyms',/
"ksyms", ‘"lsmod.modutils’, 'X11'])

W eciu moumHTepecoBaThCcs, IoUueMy, Hanpumep, daia rmmod. modutils GBI
oToOpaH GyHKIUel rehash, HO He OBLT 0TOOpPaH QyHKI[UEI rehashx, MOMKHO
O0HAPYIKUTH CIaeAyIolee:

jmjones@dinkgutsy:Music$ slocate rmmod.modutils

/sbin/rmmod. modutils

jmjones@dinkgutsy:Music$ 1s -1 /sbin/rmmod.modutils

Trwxrwxrwx 1 root root 15 2007-12-07 10:34 /sbin/rmmod.modutils ->
insmod.modutils

jmjones@dinkgutsy:Music$ 1s -1 /sbin/insmod.modutils

1s: /sbin/insmod.modutils: No such file or directory



68

Mnasa 2. IPython

cd

3mech BUAHO, uTO rmmod.utils — sTo cchLiIKa Ha insmod.modutils, HO ins-
mod.modutils OTCyTCTBYeT Ha AUCKeE.

Eciu BaM mpumxogmiaoch paboTaTh B cTaHAapTHOI o6oaouke Python, To,
BO3MOKHO, BBl 3aMETHUJIH, YTO B Hell JOCTATOYHO CJIOKHO OIPEIEJIUTh UM
Karajiora, B KOTOPOM BbI HaxoauTech. MOXKHO HCIOJNB30BATHL (PYHKIIUIO
0s.chdir(), YTOOBI mepeiTH B HYKHBLIN KaTajor, HO 9TO He OUYeHb yA00HO.
Nwmsa Tekyimero karajora MOKHO y3HATh C MOMOIIbI0 (PYHKIHHU 0S.get-
cwd(), HO 3TO TOKe KpaiiHe Heyno0HO. IIoCKOJIbKY B cTaHZaPTHOI 000JI0UKe
Python BBIIOJHAIOTCS KOMaHALI A3kIKa Python, 570 MOXKeT BBITIALETH He
TaKoi 0O0JBIION IPobJIeMOii, HO mpu padoTe B oboaouke IPython u mammu-
yuu 00Jiee IIPOCTOr0 JOCTYIIa K CUCTEMHBIM KOMaHAaM JOCTATOUYHO BayKHO
MMeTh BO3MOYKHOCTE 00Jiee TPOCTOT0 IIepeMeIlleHU s IO KaTaJoraM.

ITomrpoOyiiTe BoCIIOIL30BATLCS ClienaabHOM (yHKIMel cd. Bam kaercs,
YTO MBI IPUAAEM dTOMY 0OJIbIllee 3HAUEHNe, YeM OHO 3aCJIYKUBAaeT: 31eCh
HEeT HUYEero PeBOJIOIMOHHOTO U BIIOJIHE MOYKHO O0OHTUCH 6e3 3Toil (pyHK-
nuu. Ho TonbKO mIpescTaBbTe, UTO ee HeT. sJHu3Hb 6e3 Hee OKasaJiach ObI Ha-
MHOTO CJIO}KHee.

B o6osouke IPython @pyukiua cd paboTaeT mpaKTHUYeCKHU TaK JKe, KaK Of-
HOMMeHHasd Komaupga Bash. TunwuHblli mpuMep ee HCIOJb30BAHUA: Cd
directory_name. 9Toro BIIOJHE MOKHO OBLIO OMKUIATH M3 OIBITA PaOOTHI
B Bash. IIpu BbI3oBe 06e3 apryMeHTOB (I)YHKIUA Cd BBIMOJHSET IEPEXO
B JOMAIITHUI KaTaJIor IoJib3oBared. Eciu mocie uMeHu GYHKIIUU q00a-
BUTH mpobes u geduc, cd -, OHA BBIMOJHUT II€PEeX0[ B MPEeAbIAYIITNI KaTa-
jgor. PyHKIUA cd MOKET IPUHUMATH TPU JOIMOJHUTEIbHBIX apryMeHTa,
KOTOpBIE OTCYTCTBYIOT YV OLHOMMEHHOM KoMaHAbI B Bash.

IlepBrIit aprymenT: -q, uaum quiet. Ecam ator aprymenT He yKasaTts, IPy-
thon GymeT BEIBOAUTH UM KaTajiora, Ky/a ObLI BLIIOJHEH mepexon. B cie-
OVIOIIeM HpuMepe AeMOHCTPUPYIOTCA CIOCOOLI M3MEHEHUA TeKYIero Ka-
Tajiora Kak ¢ IpuMeHeHUeM apryMeHTa — (, TaK U 0e3 Hero:

In [1]: cd /tmp

/tmp

In [2]: pwd
OQut[2]: "/tmp’
In [3]: cd -
/home/jmjones

In [4]: cd -q /tmp
In [5]: pwd
Qut[5]: "/tmp’

Vrazaunue aprymenra -q sampeiiaet IPython BeIBog mmeHu Kartagora /tmp,
B KOTOPBIH OBLI BBIIIOJHEH IIePEeXO0I.
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E1e ogHoit ocobenHocThiO (hyukiiuu cd B IPython aBiaseTcsa BO3MOKHOCTD
Imepexoja I0 OIpeJe/IeHHBIM paHee 3akjaankaMm. (Bckope MBI 00bACHUM,
KakK OHH CO3IaroTcs.) B ciemymolnem mpuMepe MOKa3aH0, KAK BBIIOJHUTH
Iepexo B KaTaJIor 110 CO34aHHON paHee 3aKIagKe:

In [1]: cd -b t
(bookmark:t) -> /tmp
/tmp

B sToMm mpuMepe mpeamosiaraeTc, YTO paHee I KaTaJsora /tmp 6blia co3-
JaHa 3aKJaaKa ¢ uMeHeM t. @opMaJIbHO CHHTaKCHUC ITepexo/ia B KaTaJior 1o
3aKJagKe MMeeT CJeNyIoIuil Bua: cd -b bookmark_name, HO ecau 3aKJJagKa
bookmark_name ompezesieHa 4 B TEKYIIleM KaTajJore OTCYTCTBYET MOAKAaTaJIOT
bookmark_name, TO KJII0Y -h MOYXHO OIIYCTUTH — B 9TOM cJyuae 000J0UYKa
IPython mpexmosiaraer, 4To BbI cOOMpaeTeCh BLIIOJHUTHL MePeXo] MO 3a-
KJIagKe.

Ilocimemusasi MOIOJNHUTEIbHAS OCOOEHHOCTH, KOTOPYIO IIpemjaraer (PpyHK-
nus cd B obosiouke IPython, 3akatouaercss B BO3SMOXXHOCTHU IIEPEMTH B OIIpe-
IeJIeHHBIN KaTaJor, IPUCYTCTBYIOIINI B CINCKE PaHee IIOCeIaBIINXCa Ka-
TaJoIroB. HI/IHCB IIPUBOAUTCA IIPUMED MCIIOJIB3OBAHUA 3TOI'O CIIMCKAa:

/home/jmjones
/home/jmjones/local/Videos
/home/jmjones/local/Music
/home/jmjones/local/downloads
/home/jmjones/local/Pictures
/home/jmjones/local/Projects
/home/jmjones/local/tmp

/tmp

/home/jmjones

In [2]: cd -6
/home/jmjones/local/tmp

o N ok w2 O

B niepBoii uacTu npumMepa IPUBOIUTCS CIIVICOK PAHEE ITOCEMTaBIIINXCA KaTa-
jgoroB. Kak ero mosmyuursb, MBI COBCEM CKOPO PACCKaKeM. 3aTeM CJIeIyeT
BBI30B (DYHKIMU Cd, KOTOPOIi IIepeJaeTcs YNCI0BoI aprymeHT -6. OH co006-
miaet obosiouke IPython, uro mam Tpebyercs mepeifiTi B KaTaJa0r, KOTOPBIHI
HaXOJNUTCA B CIUCKe 101 HoMepoM «6», To ecTh B KaTaJyior /home/jmjones/
local/tmp. U B mocienHeil CTpoKe 000JI0UKa COOOIIAET, YTO Teleph BhI HA-
xoauTech B KaTajiore /home/jmjones/local/tmp.

bookmark

MBI TOJBKO UYTO IIPOAEMOHCTPHUPOBAJIM, KAK MWCIOJb30BATH 3aKJIATKN
B QyHKIMH cd AJIA Iepexoma B TpeOyeMblil Karayor. A Temepb MbI IIOKA-
JKeM, KaK CO3JaBaTh 9THU 3aKJIAIKNA U KaK MU yIPaBaATh. ClaenyeT yIoms-
HYTb, UTO 3aKJAJKN COXPAHSIOTCA MEXKIY ceaHcaMu padOoThI ¢ 000J0UKOMN
IPython. Eciu 3aBepimuTh paboTy ¢ 000JI0UKOM, a 3aTeM BHOBb 3aIIyCTUTH
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ee, 3aKJaAgKu OyayT BoccTaHOBJeHBI. Co3maTh 3aKJIaAKy MOXKHO IBYMS
cnocobamu. Huxxe 1eMOHCTPUPYETCA IIEPBLIA U3 HUX:

In [1]: cd /tmp
/tmp

In [2]: bookmark t

BreinmosrauB kKomauay bookmark t mocie mepexoza B KaTaJior /tmp, MBI cO3/1a-
JIY 3aKJIAAKY C MMeHeM T, yKasbIBaIOIIyIo Ha KaTajor /tmp. BTopoii crtocob
CO3JaHUA 3aKJIaAKK TpebyeT BBeCTH 00jiee UeM OHO CJIOBO:

In [3]: bookmark muzak /home/jmjones/local/Music

31ech ObLIa co3aHa 3aKJaJKa c MMeHeM Muzak, KoTopas yKasblBaeT Ha JIo-
KaJIbHBII KaTaJIoT ¢ MY3bIKOIi. IlepBhIii apryMeHT — 9TO UMS 3aKJaIKU,
a BTOPOM — MMs KaTajora, Ha KOTOPBIA CChlIaeTcs 3aKJaagKa.

ITony4uTh CIMCOK 3aKJIAMOK, KOTOPBIX ¥ HAC K HACTOSIIEMY MOMEHTY BCe-
T'0 iBe, MOYKHO C IIOMOIIbI0 mapameTpa -1. ITocMOTpUM, KaK BBITJIAJUT CIIU-
COK BCeX HAIIKX 3aKJIaJ0K:

In [4]: bookmark -1

Current bookmarks:

muzak -> /home/jmjones/local/Music
t -> /tmp

YnanaTek 3akJagKyd MOKHO IBYMSA cIloco0aMu: YAAJUTH CPa3y Bce 3aKJal-
KM WJIA TOJIBKO BBIOpaHHYIO. B cieayioieM mpuMepe co3maeTcsa HoBadA 3a-
KJaJKa, 3aTeM OHAa yAajsfeTcs, a II0CJIe 3TOT0 yAaJSIOTCS BCe OCTAJTbHbIE
3aKJagKuU:

In [5]: bookmark ulb /usr/local/bin

In [6]: bookmark -1

Current bookmarks:

muzak -> /home/jmjones/local/Music
t -> /tmp

ulb  -> /usr/local/bin

In [7]: bookmark -d ulb

In [8]: bookmark -1

Current bookmarks:

muzak -> /home/jmjones/local/Music
t -> /tmp

BwmecTo komamab! bookmark -1 MOXKHO MCIIOJIL30BAThL KOMaHAY cd -h:

In [9]: cd -b<TAB>
muzak t

HaxaB HeCKOJIBKO pas Kjaasuilly Backspace, Ipogo/IKKM ¢ TOT'O MECTa, I'Ie
OCTAHOBUJINCE:

In [9]: bookmark -r
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In [10]: bookmark -1
Current bookmarks:

B sTom npumepe cHauasa ObLiIa co3gaHa 3aKJagKa ¢ UMEHeM Ulb, yKasblI-
Baromias Ha KaraJjor /usr/local/bin. 3aTem oHa OblLIa yAajieHa ¢ IIOMOIIBIO
aprymeHTa -d bookmark_name KoMaHABI bookmark. B KoHIle OBLIN yaajeHBI
BCe 3aKJIAJIKU C IIOMOIIbIO apryMeHTa - 1.

dhist

B mpumepe ucmosib3oBaHUSa QYHKITUY Cd OB TPOJEMOHCTPUPOBAH CIUCOK
TIOCEeIITaBIINXCS pPaHee KaTaJoTOB. JOTOT CIMCOK COXPAHAETCS He TOJBKO
B TeUeHMEe CeaHca, HO U MeXJy ceaHcaMu pPadboThl ¢ obosioukoi IPython.
Huxe nemoHCTpUpPYeTCs MpuMep BbI3oBa GYHKIIHU dhist 6e3 apryMeHTOB:

In [1]: dhist

Directory history (kept in _dh)
0: /home/jmjones

1: /home/jmjones/local/Videos
2: /home/jmjones/local/Music

3: /home/jmjones/local/downloads
4. /home/jmjones/local/Pictures
5: /home/jmjones/local/Projects
6: /home/jmjones/local/tmp

7. /tmp

8: /home/jmjones

9: /home/jmjones/local/tmp

10: /tmp

BrIcTpO MONIYyYUTH AOCTYN K 3TOMY COHCKY MOKHO C IIOMOII[bI0 KOMAaHIbI
cd -<TAB>, KaK IMOKa3aHO HUKe:

In [1]: cd -<TAB>

-00 [/home/jmjones] -06 [/home/jmjones/local/tmp]
-01 [/home/jmjones/local/Videos] -07 [/tmp]
-02 [/home/jmjones/local/Music] -08 [/home/jmjones]

-03 [/home/jmjones/local/downloads] -09 [/home/jmjones/local/tmp]
-04 [/home/jmjones/local/Pictures] -10 [/tmp]
-05 [/home/jmjones/local/Projects]

JIBe MOMOJTHUTEILHBIX BOBMOMKHOCTY QYHKITUY dhist mesmaior ee 6oJee rud-
KOIi, ueM KoMaHa cd -<TAB>. B mepBoM ciyuae nMeeTcs BO3MOMKHOCTh YKa-
3aTh, CKOJILKO KaTaJoroB MOJIKHO OBITH oToOpaskeHo. Hampumep, UTOOBI
yKasaTb, 4TO TpebyeTcsa OTOOPA3UTH TOJBKO IIATH ITOCAETHUX IIOCEIaB-
IUXCA KaTaJoToB, MOKHO BOCIIOJIb30BATHCA TAKOW KOMAaHOM:

In [2]: dhist 5

Directory history (kept in _dh)
6: /home/jmjones/local/tmp

7. /tmp

8: /home/jmjones

9: /home/jmjones/local/tmp

10: /tmp
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pwd

Bo BTOpOM — OmpemeNNTh AUAMA30H JJIEMEHTOB CIIMCKA MMOCEINABIINXCS
paHee Karajoros. Hampumep, 4ToOBI IPOCMOTPETH KATAJOTM B CIHCKE
C TPETBErO II0 IIIeCTOM, MOXXHO BBIIIOJHHUTD CAEAYIOINIYIO KOMAHIY:

In [3]: dhist 3 7

Directory history (kept in _dh)

3: /home/jmjones/local/downloads
. /home/jmjones/local/Pictures

. /home/jmjones/local/Projects

. /home/jmjones/local/tmp

o O A~

OOpaTuTe BHIMAHNE: DJIEMEHT CIIMCKA C HOMEPOM, COOTBETCTBYIOILIIUM BTO-
pOMY apryMeHTy, He BKJIIOYAETCA B BEIBOJ, [IO9TOMY BTOPOE UHCJIO JOJIMKHO
COOTBETCTBOBATDH IIOPASKOBOMY HOMEPY 9JI€MEHTa CINCKA, CIAeIYIOIIeMY
HEIIOCPEeCTBEHHO 34 MOCAEeIHNM KaTaJ0rOM, KOTOPBIHA TPeOyeTcs BEIBECTH.

JTo npocTas PYHKIMA, HO OHA YaCTO OLIBAaeT HeoOXOoAuMa IPU HABUTAI[HAHI
B IepeBe KaTajaoroB. @yHKIUA pwd BEIBOOUT UMSA TEeKYyIero Karajgora. Ha-
npumep:

In [1]: cd /tmp
/tmp

In [2]: pwd
OQut[2]: "/tmp’

MoacraHoOBKa NepeMeHHbIX

IIpensigyinue ocobenrocTu obosouxku IPython onpenenenHo yao0HEI U He-
00X0AMMBI, HO CJEAYIOI[Ne TP OCOOEHHOCTU JOCTABAT MACCY YIOBOJIB-
CTBUSA UCKYIIIEHHBIM II0Jb30BaTeAM. [lepBas 13 HUX — IIOJCTAHOBKA UMEH
nepeMeHHbIX. [[0 HACTOSAIIET0 MOMEHTa MBI MCIIOJH30BAIU B KOMaHIHOMN
000JIOUKe TOJBKO TO, UTO MMeEET OTHOINeHWEe K KOMAaHIHOII 0060JI0YKe,
a B Python — ToabKO TO, uTO mpuHAIIEKUT A3BIKY Python. Ho Temeps MBI
mompodyeM COequHUTH 9TO BMecTe. TO ecThb MBI MOIPOOyeM B3ATHL 3HAUE-
HUe, KOTopoe OBLJIO MoJyueHo mHTepuperaTopoM Python, u mepemats ero
KOMAaHIHOII 000JI0UKe:

In [1]: for 1 in range(10):
o ldate > ${i}.txt

In [2]: 1s
0.txt 1.txt 2.txt 3. txt 4.txt 5.txt 6.txt 7.txt 8.txt 9.txt

In [3]: !cat 0.txt
Sat Mar 8 07:40:05 EST 2008
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ATOo HOCTATOUYHO HAAYMAHHLIN mpuMep. EaBa i Bam moTpebyeTcsa co3qaTh
10 TexCcTOBBIX (haiiaoB, KAKABIN U3 KOTOPHIX COAEPKUT naTy. Ho aToT mpu-
Mep HAIrJIAAHO JeMOHCTPHPYET, KaK CMeIIMBATHL HPOrPAMMHBINA KO Ha
sa3biKe Python ¢ mporpaMMHBIM KOZOM Ha A3bIKE€ KOMAHIHOM O0OJOUYKMH.
B sTOM IIpriMepe BBLIIOJHAIOTCA UTEPAIUU II0 COUCKY, CO3TAHHOMY (PDYHK-
mueit range(), KaKABIN 9JIeMEHT KOTOPOTO IIO0OUYEPESHO COXPAHIETC B IIe-
peMenHoI i. B Kaskg0i uTepaliuu ¢ NCIIOJIb30BAHUEM HOTAIMY | BHI3bIBA-
eTcs cucteMHas yruauTta date. OdparuTe BHUMAHNE, UTO CUHTAKCUC BhI-
30Ba date UAEHTUUYEH CII0CO0Y, KOTOPBIN MCIIOJb30BAJICS ObI, €CJIU OBbI MBI
OIIpeeININ IIePeMeHHYIO OKPYsKeHus 1. [Ipu TakoM moaxoie IPOn3BOAUT-
cs BBIBOB YTHUJINTHI date, a ee BLIBOJ IIepeHAIIpPaBJsieTca B (ailg c uMeHeM
{mexywuil anemenm cnuckaj.txt. Ilocae sToro B mpuMepe BLIBOAUTCS CITH-
COK CO3JaHHBIX (halijioB U Jarke COAEPIKHUMOEe OJHOTO M3 HUX, YTOOBI ybe-
OUTHCS, UYTO OH COAEPKUT HEUTO, HATIOMUHAIOIIee JaTy.

B cucreMHy0 000JI0UKY MOXKHO MHepegaBaTh JIOOLIe 3HAUEHUS, IOJyUeH-
Hele B Python. HesaBucumo oT TOTr0, IIOJIyUYEHBI 9TH 3HAUCHU S U3 0a35I JaH-
HBIX, CO3JAHbI B XOJ€ BBIUMCJICHUH, MOJYUYEHBI B Pe3yJbTaTe oOpaleHus
K cay:x6e XMLRPC uiu nsBjaeueHbl U3 TEKCTOBOrO (haiiia, BBl MOXKETe II0-
JYYUTh UX CpeAcTBaMM a3bika Python m mepemarh cucremuHoil kKomaHze,
OpUMEHAS IPHUEeM C UCIIOJIb30BaHueM ! .

O6paboTKa cTpoK

Jpyroii HEeBEPOATHO MOIITHOM 0COGEHHOCTHIO, KOTOPYIO IIpeajaraetr 000-
gouka IPython, sBasiercs BO3MOKHOCTH 00pabaThHIBATh CTPOKM, IOJYUeH-
HBIe OT CUCTeMHBIX KoMaHA. IIpeArnosoKumM, 4To HaM HeOO0XOAUMO IOJY-
YUTh UAeHTU(QUKATOPHI Beex mporieccoB (PID), mpuHamiekamiux morba3o-
BaTeJto jmjones. IlJia 9Toro MoKHO OBLIO OB MCIIOJIL30BATD CJIEAYIOMIYIO KO-
MaHIY:

ps aux | awk "{if ($1 == "jmjones”) print $2}°

9Ta KOMaHa BBITVISAUT JOCTATOUHO KOMIIAKTHON 1 mMOoHATHO#. Ho mompo-
OyeM PeIluThb Ty Ke caMyio 3agauy cpeacrsamu IPython. Iias mauasa mo-
JIYYMM BBIBOJ, OT KOMAaHIEI DS auX:

In [1]: ps = !ps aux
In [2]:

PesynbraT paboThl KOMaHIBI PS aUX COXPAaHSETCSA B MepPeMeHHOM pS B BHUJe
CIIMICKA, 9JIEMEeHTaMU KOTOPOT'0 ABJIAIOTCA CTPOKY, II0OJYUEHHBIE OT CUCTEM-
HOU KoMaHAbl. Ilox cioBaMu «B BUe CIMCKa» B JaHHOM CjIydae IIOAPasy-
MeBaeTCsd, YTO IepeMeHHad IIPUHAAJEXUT K BCTPOEHHOMY THUNy 1ist, mo-
9TOMY OHA IMOJIePsKUBAET BCe METOAbI, IPUHAAJIeKaIe 3TOMy TUIy. Bia-
rogapd 9TOMY, €CJIM Y Bac uMeeTca QyHKIIUA, KOTOPaA OKUIAET IMOJYUIUTh
CIIMICOK, BBl MOJKETe IlepelaTh el IMOJyUYeHHBIN 00BeKT ¢ pe3yJbTaTaMWu.
Kpome TOro, moMmMoO CTaHIAPTHBIX METOAOB CIIMCKAa OHA MOAIEpPKUBaeT
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elre mapy BechbMa MHTEPECHBLIX METOAOB M OAWH aTpubyT, KOTOPbIE MOTYT
BaM TPUTOAUTHCA. TOMBKO pamy TOTO, YTOOBI ITPOAEMOHCTPUPOBATEL 9THU
«UHTEPeCcHbIe METOABI», MBI ITOKA OTJIOMKUM 3aauy IMOJYUEHUST BCeX IIPO-
IeccoB, MPUHAAJIEKAIUX MOJIb30oBaTeat0 jmjones. IlepBbIii « MHTEPECHBIH
MeTOoA» — 9TO MeTozk grep( ). PaKTUUEeCKH OH MIPEeCTaBIASAeT CO00I OOBIUHBIIT
(uabTp, KOTOPBIH OIpeaeideT, KaKue CTPOKU OCTABUTh, a KaKue 0TOpOo-
cuThb. YTOOBI y3HATh, UMEIOTCA JIM KaKue-HUOYyIb CTPOKH, ComepsKaliue
cJ0BO 1ighthttp, MBI MOTJIM OBI BOCIIOJIB30BAThCSA CIEAYIOIIE KOMAH I OM:

In [2]: ps.grep( lighttpd’)

Qut[2]: SList (.p, .n, .1, .s, .grep(), .fields() available). Value:
0: www-data 4905 0.0 0.1........ 0:00 /usr/sbin/lighttpd -f /etc/lighttpd/1

31ech MBI BBIZBAJIM METOJ grep() U Imepefaau eMy PeryjaspHoe BbIpasKeHue
"lighthttp'. 3amoMHUTe: peryJisapHbIe BHIPDAKEHUs, KOTOPbIe IepeaalTcsa
meTony grep(), He YyBCTBUTEJHLHBI K PETUCTPY CUMBOJIOB. B pedysibTare 5T0-
T0 BBIBOBaA MeTojza grep() Oblja moJiydeHa CTPOKa, r'ie ObILIO HaleHO COOT-
BETCTBUE PETyJIAPHOMY BBIpaKkeHuIo 'lighthttp'. YToOBI mOMYUYUTH BCe 3a-
IINCH, 32 UCKJIIOUEeHUEeM TeX, UTO COOTBETCTBYIOT YKa3aHHOMY PeryJIAPHOMY
BBIPAKEHUI0, MBI MOTJIX OBI MCIIOJIb30BATh IIPUMEPHO TaKyI0 KOMaHAY:

In [3]: ps.grep('Mar07", prune=True)

Out[3]: SList (.p, .n, .1, .s, .grep(), .fields() available). Value:
0: USER PID %CPU %MEM VSZ RSS TTY STAT START TIME COMMAND

1: jmjones 19301 0.0 0.4 21364 4272 pts/2 Ss+ 03:58 0:00 bash

2: jmjones 21340 0.0 0.9 202484 10184 pts/3 Sl+ 07:00 0:06 vim ipytho
3: jmjones 23024 0.0 1.1 81480 11600 pts/4 S+ 08:58 0:00 /home/jmjo
4: jmjones 23025 0.0 0.0 0 0 pts/4 Z+ 08:59 0:00 [sh] <defu
5: jmjones 23373 5.4 1.0 81160 11196 pts/0 R+ 09:20 0:00 /home/jmjo
6: jmjones 23374 0.0 0.0 3908 532 pts/0 R+ 09:20 0:00 /bin/sh -c
7: jmjones 23375 0.0 0.1 15024 1056 pts/0 R+ 09:20 0:00 ps aux

Mgzr nepenanu merony grep() peryJjspHoe BbIpaskeHme Mar(7' u oOHapy-
SKHMJIN, YTO OOJIBIITMHCTBO IPOIECCOB OBIIO 3aIIyIIIeHO 7 MapTa, II03TOMY MbI
PelInIy IMOJYYUTH BCe IPOIEeCChl, KOTOPhIe OBLIM 3alyIIeHbl He 7 MapTa.
Yr0o6bI UCKJIIOUUTH BCE 3aIlMICU, COOTBETCTBYIOIINE PETYJIAPHOMY BBIpaYKe-
HHIo 'Mar07', MBI JOOABMJIN eIlle OAUH apryMeHT: prune=True. ATOT UMEHO-
BaHHBIN apryMeHT coobiraer obosmouke IPython, uTo «mo6bie 3amucu, co-
OTBETCTBYIOINE YKA3aHHOMY PEryJIsSpHOMY BBIPAKEHUIO, MOJKHBI OBITH
orbporeHsl». 1M, Kak BUAUTE, B IIOJYUEHHOM CIIUCKEe HET HU OMHOM 3amu-
CH, COOTBETCTBYIOIIEH PETYIAPHOMY BhIpasKeHUo Mar07 .

C meTomoMm grep() MOKHO TaKiKe MCI0JIb30BaTh PYHKIIUY 00PATHOTO BBHI30-
Ba. ITO 03HAUAET, UTO MeTOk grep() MOMKeT IPUHUMATh B BUJe apryMeHTa
¢dyHKIIMIO 1 BBEI3BIBATH ee. OH mepemaeT GYHKIIUYU TEKYIUI 3JIeMEHT CIIU-
cka. Eciu pyHKIIUA Bo3BpaIaeT True JJid 9TOTO 3JIEMEHTA, OH BKJIIOUAETCA
B UTOTOBBIY Habop. Hampumep, MBI MOTJIH OBI ITOJIYYUTDH COMEP:KUMOe KaTa-
JIOTa ¥ OCTABUTH B HEM TOJIBKO (haiiIbl UJIM TOJIHKO KaTaJI0TH:
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In [1]: import os
In [2]: file_list = !ls
In [3]: file_list

Out[3]: SLtist (.p, .n, .1, .s, .grep(), .fields() available). Value:
0: ch01.xml

1: code

2. ipython.pdf

3. ipython.xml

ATOT KaTaJor COIEPKUT «(daitabi». MbI He MOXKeM CKas3aTh, KaKue U3 HUX
IeHCTBUTEJIbHO ABJAIOTCA (haiiiamu, a KaKkue KaTajJoraMu, HO €CJIU BOC-
MOJIb30BaThCA (PUIABTPOM 0S.path.isfile(), MBI cMOMKeM OTOGPATH TOJIHKO
Te, KOTOPbIe ABJSIOTCS (hariaMu:

In [4]: file_list.grep(os.path.isfile)

Out[4]: SList (.p, .n, .1, .s, .grep(), .fields() available). Value:
0: ch01.xml

1: ipython.pdf

2: 1python.xml

B sTom cniucke orcyTcTByer «daita» code, caemoBaTeNIbHO, OH BOOOIE He
apaserca gaiiaom. [Tompodyem oTo6paTh KaTaaoru:

In [5]: file_list.grep(os.path.isdir)

Out[5]: SList (.p, .n, .1, .s, .grep(), .fields() available). Value:
0: code

Teneps BUAHO, UTO code NEeUCTBUTEIBHO ABJIAETCA KaTajgorom. [pyroi nu-
TepecHBI MeTo — 9T0 MeTox fields(). ITocae (uru gaske mo) Toro, Kak 0Oy-
IeT BBIIIOJIHEeHA (puabTpanus Habopa pesybTaTOB B COOTBETCTBUU C OIIPe-
JeJIEHHBIMU TPeOOBaHUAMY, BB MOYKETE OTOOPASUTE Te II0JIA, KOTOPHIE JKe-
JlaTeJIbHO ObLTO GBI BEIBECTH. BepHeMcs K HAIlleMy IPeALIAYIIeMY IIPUMepPY,
Tlle BBIBOUMJIVICH 3aII1ICH O IIPOIleccax, 3amyIeHHbIX He 7 MapTa, U BbIBEIeM
TOJIBKO MHPoOpManuio B moaax USER, PID u START:

In [4]: ps.grep('Mar07", prune=True).fields(0, 1, 8)

Out[4]: SList (.p, .n, .1, .s, .grep(), .fields() available). Value:
0: USER PID START

jmjones 19301 03:58

jmjones 21340 07:00

jmjones 23024 08:58

jmjones 23025 08:59

jmjones 23373 09:20

jmjones 23374 09:20

jmjones 23375 09:20

~N o OB~ w4

Bo-nepBbix, obpaTuTe BHUMaHKUe, 4YTO MeTon fields() mpuMeHsieTca K pe-
3yJIbTaTaM, BO3BpAaIlllaeMbIM METOAOM grep(). OTO BO3SMOMKHO IIOTOMY, UTO
meTon grep() Bo3BpaIiaeT o0’beKT TOTO JKe THUIIA, UTO U 00beKT ps. MeTox
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fields() Tak ke BO3BpalllaeT 00'bEKT TOTO »Ke THUIId, YTO M MeTOox grep().
Banaromapss sToMy MBI CMOIVIM OOBEAMHUTL B IEIIOYKY MeTOABI grep()
u fields(). Temeps moapoOHee 0 TOM, UTO 3AeCh IpoucxoauT. Metox fields()
OPUHUMAET HeolpeeieHHOe YNCJI0 apT'yMeHTOB, KOTOphIe, KaK IIpeIoJa-
raercs, 0003HAUAIOT HOMEpPa «KOJOHOK» B BBIBOJIE, IIPU STOM IIpeAIiojara-
eTCs, YTO KOJOHKH OTAeJAITCA ITpobesaMu. ITO OUeHb II0X0Ke Ha TO, KaK
awk pasbuBaeT CTPOKU TeKcTa. B mJaHHOM ciryuae metony fields() mpeamu-
CLIBAETCSA BBIBECTU KOJOHKU € MOPAAKOBbIMEU HOMepamu 0, 1 u 8. 9Tu Ho-
Mepa COOTBETCTBYIOT KosioHKaM USER, PID u START.

Temnepsb BepHEMCA K 3a7aue oTOOpakeHuA UACHTU(MUKATOPOB BCEX IIPOIEC-
coB (PID), mpunaiekaiinx moab30BaTeJ 0 jmjones:

In [5]: ps.fields(0, 1).grep( jmjones’).fields(1)

Qut[5]: SList (.p, .n, .1, .s, .grep(), .fields() available). Value:
0: 5385

5388

5423

5425

5429

5431

5437

5440

. 5444

<MNpogoNixeHve cnucka. . .>

@ N o OB w2

B sTom mpumepe cHauasa oTOMpPAaIOTCA TOJBKO IIepBhIe ABa cTosbma, O u 1,
KOTOpbIe COOTBETCTBYIOT KoJOHKAaM USER u PID, cooTBeTCTBEHHO. 3aTeM M3
TOJIYYeHHOT'0 CIIMCKA, C IIOMOIIBI0 MeTona grep(), oTOMPAIOTCA TOJBKO Te
3aIKCU, KOTOPBbIEe COOTBETCTBYIOT DPETyJIAPHOMY BBIDAMKEHUIO ' jmjones’.
U B 3akIOUYeHME, U3 IIOJYUYEHHOTO HA00OPa BHIBOAUTCS TOJIHKO BTOPOE II0JIe
¢ moMoIrbio BIzoBa metoaa fields(1). (He sabwiBaiiTe, 4TO HyMepamus Io-
Jiell HaUMHAEeTCs ¢ HYJIs.)

ITocnenuuii s1eMeHT, MMEIOIIIUHA OTHOIIIeHIIe K 00paboTKe CTPOK, M3 TeX,
KOTOphIe HaM XOTeJIOCHh ObI IIPOJEeMOHCTPHUPOBATh, — OTO aTPUOYT S 00'BEK-
Ta, KOTOPBIN IIO3BOJISIET MOJIYUYUTh HEIOCPEACTBEHHBIN AOCTYHN K CIHUCKY.
B03MOKHO, UTO Pe3yIbTaThl, KOTOPbIE JaeT caM OOBLEKT, — He COBCEM TO,
YTO BaM XOTeJIOCh 61:1 IIOJIYyUYUTB. HOSTOMy JJUIA IIepemadyy BallluX JaHHBIX
CHCTEeMHOM KOMaHIHOM 000JI0UKe UCII0Jb3yHTe aTpUOyT S CIIUCKA:

In [6]: ps.fields(0, 1).grep( jmjones’).fields(1).s

Out[6]: '5385 5388 5423 5425 5429 5431 5437 5440 5444 5452 5454 5457
5458 5468 5470 5478 5480 5483 5489 5562 5568 5593 5595 5597 5598 5618
5621 5623 5628 5632 5640 5740 5742 5808 5838 12707 12913 14391 14785
19301 21340 23024 23025 23373 23374 23375°

ITpu obOpalennu K arpubyTy S BO3BpAIllaeTcsa OOLIYHAS CTPOKA, COmepsKa-
mias UAeHTU(PUKATOPLI IPOIECCOB, pasfgejeHHbIe IIpodeiaMu, ¢ KOTOPOi
MOXKHO paboTaTh cpeAcTBaMK KOMAaHIHOII 000souKku. IIpu xejlaHuu 3TOT
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CIHMCOK B BHJE CTPOKH MOXKHO OBLIO COXPAHUTL B IIEPEMEHHO! ¢ MMEHEM
pids u saTem B 00010uKe IPython BEIMOMHUTE, HAIPUMED, TAKYIO KOMAHIY:
kill $pids. Ho Takasa KoMmaHga mocjaJia Obl curaaa SIGTERM BceM mpoiiec-
caM, IPUHAIJIEKAIINM II0JIb30BATEJI0 jMjones, UTO IIPUBEJO ObI K 3aBep-
IIIeHn0 PaboThI TEKCTOBOTO pefaKTopa u ceanca IPython.

Panee yixe IeMOHCTPUPOBAJIOCH, UTO Ta K€ caMas 3a7aua MOXKeT ObITh pe-
IIIeHAa C TOMOII[bI0 OAHOCTPOYHOI'O CIIEHAPUSA Ha AZBIKE awk:

ps aux | awk "{if ($1 == "jmjones”) print $2}°

MgzI 6y IeM roTOBEI JOOUTHCA TeX e Pe3yabTaTOB II0CJIe TOT0, KaK PaCCMOT-
puM elrle OAHY KOHIenIiuoo. MeTon grep() IpUHUMAaET ellle OAUH Heo0s3a-
TeJbHBINA Iapamerp ¢ umenem field. Ecau mapamerp field ompenmeseH, BO
BpeMsA MPUHATUAS PEIIeHUsA O BKJIIUEHNN 0UePeJHOTO 9JIeMeHTa B Pe3yJIib-
TAT KPUTEPUI ITONCKA OyAeT MPUMEHATLCSI K YKa3aHHOMY IT0JIIO:

In [1]: ps = !ps aux
In [2]: ps.grep( jmjones’, field=0)
Out[2]: SList (.p, .n, .1, .s, .grep(), .fields() available). Value:

0: jmjones 5361 0.0 0.1 46412 1828 ? SL  Apri1
0:00 /usr/bin/gnome-keyring-daemon -d

1: jmjones 5364 0.0 1.4 214948 14552 ? Ssl  Aprii
0:03 x-session-manager

53: jmjones 32425 0.0 0.0 3908 584 ? S Aprib
0:00 /bin/sh /usr/lib/firefox/run-mozilla.

54: jmjones 32429 0.1 8.6 603780 88656 ? S1  Aprib

2:38 Jusr/lib/firefox/firefox-bin

B sTom cayuae O6b11m oTOOpaHbl TpeGyeMble CTPOKM, HO OHM OBILIM IIOJyUe-
HBI IeJIUKOM. UTO6BI 0TOOPATH TOJBKO UAEHTU(UKATOPHI IPOIeCCOB, MOMK-
HO IIPEyCMOTPETH CIeAYIOIIee JeiCTBIE:

In [3]: ps.grep( jmjones’, field=0).fields(1)

Out[3]: SList (.p, .n, .1, .s, .grep(), .fields() available). Value:
0: 5361
1: 5364

53: 32425
54: 32429

Tenepb MBI UMEEM CpPeACTBA JOCTUYDL TOH Ke IIeJIU, YTO U (PUJIbTP Ha A3bIKe
awk.

Mpodunb sh

Onuo us mousaTuit IPython, KoTopoe eiie He OBIJIO OHMMCAHO, — 3TO IPO-
dunw. IIpodunap — 370 HAG0P KOHPUTYPAITMOHHBIX JAaHHBIX, KOTOPHIE 3a-
rpyskaioTcsa npu 3amycke oboaouxku IPython. MimeeTcss BO3MOYKHOCTD CO3-
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IaBaTh IPOU3BOJIbHOE UKCJIO IIpoduiieis qia HacTpoliku IPython B 3aBucu-
MOCTHU OT ToTpebHOCTe. [[Jisg BEI30Ba OIpeAeieHHON KOH(UTryparuu cie-
IyeT UCTI0JIb30BaTh KJIIOU KOMaH/THOM CTPOKY - ¥ YKa3aTh UMS JKEJIaeMOTO
npopuid.

IIpodpuns sh (uau shell) — a0 ogun u3 BeTpoeHHBIX IMpoduiaeir IPython.
IIpoduns sh onpesenseT 3HaUEeHUA HEKOTOPLIX KOH(pUTYPaAIIMOHHBIX IIapa-
MEeTpPOB, B pe3yabTaTe uero ooosouka IPython cramosurcsa 6osee gpy»KecT-
BEHHOII II0 OTHOIIIEHHNIO K CCTeMHOI KOMaHAHOII o6oiouke. IIpuBegem aBa
npuMepa napaMeTpoB KOHPUTypanuu, UMeIOINX 3HAYeHUA, OTJIUYHbIE OT
3HaueHunii B craggapTHoMm mnpoduiae IPython: mapamerp, sagamomniuii oTo-
OpasKeHMe TEeKYIIero KaTajora B CTPOKe IIPUTJAIIeHUsS K BBOAY, U Iapa-
MeTp, 3aJal0N1ii pexXenInpoBaHre KaTajloTroB, IIePeUnCJIeHHBIX B IIePEMeH-
HOM OKpysKeHHus PATH, uTO obecrieunBaeT MOMEHTAJbHBINA JOCTYII KO BCEM
WCIIOJHAEeMBIM (hpailyiaM, K KOTOPBIM OH MMEeTCs, HAallpuMep, B 000JI0OUKe
Bash.

IToMmuMO yCTaHOBKY HEKOTOPHIX KOHMUTYPAIITMOHHBIX 3HAUCHUN TPOPUIH
sh aKTUBUPYyeT HEKOTOpLIe I0Jie3Hble paciiuperus. Hanpumep, oH aKkTu-
BUpPYET pacimupenue envpersist. Pacimupenne envpersist mo3BoaseT nsme-
HATHh pasjauvYHbIe IIepeMeHHbIe OKPYKeHUd U 3allOMHHATL WX 3HAUEHUA
B mpoduie sh, Oigaromaps UeMy JUKBUIUPYETCA HEOOXOAWMMOCTH OOHOB-
JATH cofepskumoe daiina . bash_profile mam . bashrc.

Huxe mokasano, KaK BRITJIAAUT 3HAUEHNE IepeMeHHOI PATH:

jmjones@dinkgutsy: tmp$ ipython -p sh

IPython 0.8.3.bzr.r96 [on Py 2.5.1]

[7/tmp]|2> import os

[7/tmp]|3> os.environ[ "PATH"]
<3> "/home/jmjones/local/python/psa/bin:
/home/jmjones/apps/1b/bin:/home/jmjones/bin:
/usr/local/sbin: /usr/local/bin:/usr/sbin:
/usr/bin:/sbin:/bin:/usr/games’

Teneps obaBuM :/appended B KOHeI[ 3HAUYEHUSA IIepPeMeHHO PATH:

[7/tmp]|4> env PATH+=:/appended

PATH after append = /home/jmjones/local/python/psa/bin:
/home/jmjones/apps/1b/bin:/home/jmjones/bin:
/usr/local/sbin:/usr/local/bin:/usr/sbin:/usr/bin:
/sbin:/bin:/usr/games:/appended

a /prepended: B HauaJo:

[7/tmp]|5> env PATH-=/prepended:

PATH after prepend = /prepended:/home/jmjones/local/python/psa/bin:
/home/jmjones/apps/1b/bin:/home/jmjones/bin: /usr/local/sbin:
/Jusr/local/bin:/usr/sbin:/usr/bin:/sbin:/bin:/usr/games:/appended

Teneps TOCMOTPUM COAEPIKMMOE ITepeMeHHOM PATH ¢ TOMOIITBIO 0S. environ:

[7/tmp]|6> os.environ[ "PATH']
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<6> '/prepended:/home/jmjones/local/python/psa/bin:
/home/jmjones/apps/1b/bin:/home/jmjones/bin:
/usr/local/sbin:/usr/local/bin:/usr/sbin:/usr/bin:/sbin:
/bin:/usr/games:/appended’

3axpoem obosiouky IPython:

["/tmpl]7>
Do you really want to exit ([y]/n)?
jmjonesedinkgutsy:tmp$

Temneps oTKpoeM cHOBA 06010uKy IPython, 4TOOLI B3IIAHYTEH HA COLEPIKM-
Moe mepeMeHHOo# PATH:

jmjones@dinkgutsy:tmp$ ipython -p sh

IPython 0.8.3.bzr.r96 [on Py 2.5.1]

[7/tmp]|2> import os

[7/tmp]|3> os.environ[ "PATH"]
<3> '/prepended:/home/jmjones/local/python/psa/bin:
/home/jmjones/apps/1b/bin:/home/jmjones/bin: /usr/local/sbin:
/usr/local/bin:/usr/sbin:/usr/bin:/sbin:/bin:/usr/games:/appended’

Kax Buaure, moOaBjeHHBLIEe 3HAUEHUS OCTAJNINCH Ha CBOMX MeCTaX, U IPHU
5TOM HAM He HOTPebOBAJIOCh M3MEHATHh KaKue-Inb0 KOH(GUTypalnoHHbIe
ciieHapuu. 3HaUueHNe IIepeMeHHo# PATH ObLIO cOXpaHeHo 0e3 HaIllero BMe-
marejbCcTBa. Temeps IOCMOTPUM, KaKue HAIM M3MEHEHHUS MePEeMEeHHBIX
OKPYIKEHUS COXPAHSIIOTC:

[7/tmp]|4> env -p

<4> {'add': [('PATH', ":/appended')], ‘'pre': [('PATH", "/
prepended: )],

‘set': {}}

Mpz1 MOsKeEM yAAJIUTH COXPaHAeMble M3MEHEHNA 3HAUEHU A IepeMeHHOo PATH:

[7/tmp]|5> env -d PATH
Forgot 'PATH' (for next session)

¥ IIPOBEPUTH IIOJYUHBIIIeeCs 3HaUeHe TIepeMeHHoIT PATH:

[7/tmp]|6> os.environ[ "PATH"]
<6>'/prepended:/home/jmjones/local/python/psa/bin:/home/jmjones/apps/
1b/bin:/home/jmjones/bin: /usr/local/sbin:/usr/local/bin:/usr/sbin:/

usr/
bin:/sbin:/bin:/usr/games:/appended’

Xora Obla JaHa KOMaHIa yOAJUTh COXpPaHseMble M3MEeHeHUs IJiA Iepe-
MeHHOI1 PATH, OHU IIO-IIPEXHEMY OCTAIOTCSA HA MecTe. JTO O3HAUaeT JHUIIb
TO, uTO 00oa0ouKa IPython yaanunia ykasanue Ha He0OXOAMMOCTh COXPaHe-
HUA 3TUX u3MeHeHHit. O6paTuTe BHUMAaHUE, UTO IIPOIIECC, 3AITyIIeHHBINA
C OIlpeleIEHHLIMY 3HAUCHUAMU B IIEPEeMEHHOM OKPYKeHUsda, Oyaer coxpa-
HSATH UX, €CJIM He U3MEHUTDb NX HEKOTOPBIM citocobom. IIpu cienyroiem 3a-
nycke obosmouku IPython okpyskeHne nsamMeHUTCS:
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["/tmp]|7>

Do you really want to exit ([y]/n)?

jmjones@dinkgutsy:tmp$ ipython -p sh

IPython 0.8.3.bzr.r96 [on Py 2.5.1]

[7/tmp]|2> import os

[7/tmp]|3> os.environ[ "PATH']
<3> "/home/jmjones/local/python/psa/bin:/home/jmjones/apps/1b/bin:
/home/jmjones/bin:/usr/local/sbin:/usr/local/bin:/usr/sbin:/usr/bin:
/sbin:/bin:/usr/games’

Kaxk u ciemoBasio o:kugaTh, nepeMernHasa PATH BepHyJIach K 3HaUEHUIO, KO-
TOPOE IIPeAIIeCTBOBAJIO TOMY MOMEHTY, KaK Mbl BHECJIU B Hee U3MEHEeHU .

Eife ogHa moJie3Has 0COOEHHOCTH B IIpoduiie sh — 9To cuenuaabHad QPyHK-
mus mglob. PyHKIIMA mglob MMeeT HPOCTOI CUHTAKCUC AJIA Hanbojee pac-
IIPOCTPAHEHHBIX BAPHMAHTOB HNCIIOJIb3OBAHUI. HaHpHMep, '-ITO6BI OTBICKATH
Bce (aliabl ¢ pacIIupeHueM .py B mpoeKkTe Django, MOKHO OBLIO OBI BOC-
IO0JIb30BATBHCS CIEAVIOIEe KOMaH 0! :

[django/trunk]|3> mglob rec:+py
<38> SList (.p, .n, .1, .s, .grep(), .fields() available). Value:
. /setup. py
. /examples/urls.py
. /examples/manage. py
. /examples/settings. py
. /examples/views. py

M w4 O

1103: ./django/conf/project_template/urls.py
1104: ./django/conf/project_template/manage.py
1105: ./django/conf/project_template/settings.py
1106: ./django/conf/project_template/__init__.py
1107: . /docs/conf.py

[django/trunk]|4>

JupeKTrnBa rec IpeAINChIBAeT BBIMOJHUTH PEKYPCUBHBIN MOUCK I10 3aaH-
HOMY BcJel 3a Hel 1mabjoHy. B mamHOM ciaydae IIa0JIOHOM CJIYKHUT *DY.
Yro6bI 0TOOPA3UTH CIIMCOK BCEX KATAJIOTOB B KOPHEBOM KaTaJjore IpoeKTa
Django, M0o:&kHO GBLIIO OBI BOCIIOJIB30BATHCA CIAEAYIONIEN KOMaHIOM:

[django/trunk]|3> mglob dir:«
<38> Slist (.p, .n, .1, .s, .grep(), .fields() available)
Value:
0: examples

tests

extras

build

django

docs

. scripts
</3>

D OB W N
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®Dyurnusg nglob Bo3BpalnaeT o0beKT CIINCKA, II03TOMY BCe, UTO B A3LIKe Py-
thon MOHO cIenaTh CO CIMCKOM, MOYXHO CHeJaTh U C IOJYyYeHHBLIM CIIH-
CKOM KaTaJjoroB.

9To ObLIIa AeMOHCTPAIUA JIUIITh HEKOTOPHIX 0COOEHHOCTEHN MOBeAeHU S IPO-
dunsa sh. CyiecTByIOT Apyrue 0oCOOEHHOCTH U ITapaMeTpPhI 9TOT0 IIpoduis,
KOTOpBIEe MBI He paCCMAaTPUBAJIHU.

C6op nHpopmauuu

IPython — 5T0 HEMHOXKKO 60JIbIIIE, YUeM IIPOCTO 000J0UKA, B KOTOPOM MO -
HO aKTHBHO paboTaTh. ITO ellle U MHCTPYMEHT cOopa pasHoro poxa madop-
MaIli¥ O IPOTPAMMHOM KOJZe 1 00 beKTaX, ¢ KOTOPBIMHU IPUXOAUTCA pPado-
Tathb. OHa obecleunBaeT Takue BO3MOYKHOCTU B JOOLIBAHNHN MH(pOPMAIINH,
YTO C JeTKOCTHIO MOYKET pacCMaTPUBATHhCI KaK MHCTPYMEHT HccjeaoBaTe-
asg. B sToM paspesie onuceiBaeTcsa pAL 0COOEHHOCTEH, KOTOpPhbIe IIOMOTYT
BaM B cOope nH(pOPMAaI[UH.

page

Ecau npencrasienne o0beKTa, ¢ KOTOPBIM IPUXOAUTCA paboTaTh, HE yMe-
maercs Ha dKpaHe, MOKHO IIOMPOOOBATH BOCIIOJIB30BATHCSA CIIEIHAIBHOMN
dyuKIMel page. Bel MoKeTe MCIIOJB30BATh (DYHKIIUIO page AJis BBIBOJA
00bEeKTa C IIOMOIIBIO IIPOrPAMMBI IIOCTPAHNYHOI'0 IPOCMOTPa. Bo MHOTHX
cucTeMax B KauecTBe TAKOM IIPOrpaMMBbI II0 YMOJYAHWIO KCIIOJIb3yeTCs
yTuaura less, HO BBl MOJKeTe WCIIOJIb30BAaTh KAKYIO-HUOYAb APYIYIO IPO-
rpammy. Huske 1eMOHCTPUPYeETCA CTAHJAPTHBIN CIIOCO0 MCIIOJIB30BAHUA:

In [1]: p = !ps aux

[ "USER PID %CPU %MEM VSZ RSS TTY STAT START ~ TIME COMMAND’
‘root 1 0.0 0.1 5116 1964 ? Ss  Mar07 0:00 /sbin/init"',
< ... panbHenwne pesynbTaTh obpesaHb ... >

In [2]: page p

[ "USER PID %CPU %MEM VSZ RSS TTY STAT START ~ TIME COMMAND’
‘root 1 0.0 0.1 5116 1964 ? Ss  Mar07 0:00 /sbin/init",
< ... panbHenwne pesynbTaTh obpesaHb ... >

31eck B IIEPEMEHHOM D COXPAHAETCA PE3YJIbTAT BBHINOJHEHUS CUCTEMHOMN
KOMAaHJBI DS auX. 3aTeM BBI3bIBaeTcsA (GYHKIMA page, KOTOPOU mepenaeTcsa
00BeKT ¢ pesyabraTamu. Ilocse aTOoro GyHKIIUA page 3amycKaeT Iporpam-
My less.

DyHKIIUSA page UMeeT OOWH IOIOJHUTEJBHBIA IIapaMerp: -r. ITOT Iapa-
MeTp mpeAnuchbiBaeT GYHKINMH page mepesaTh IporpaMMe IMOCTPAHUUHOTO
mpocMoTpa He)OpMaTUPOBAHHOE CTPOKOBOE IpeicTaBiaeHme o0beKTa (pe-
3yabTaT BbI3oBa GyHKIUU Str()). [laa Halero o0’beKTa co CIIMCKOM IIPO-
IIeCCOB 9TO MOTJIO ObI BRITJISAETD TaK:



82 lnaBa 2. IPython

In [3]: page -r p

ilus-cd-burner/mapping-d’, ‘jmjones 5568 0.0 1.0 232004 10608 ? S
Mar07  0:00 /usr/lib/gnome-applets/trashapplet --', "jmjones 5593 0.0 0.9
188996 10076 ? S Mar07  0:00 /usr/lib/gnome-applets/battstat-apple’
"jmjones 5595 0.0 2.8 402148 29412 ? S Mar07 0:01 p

<... panoHeiuve peaynbTaTh obpesaHs . ..>

Taxoii He(popMaTUPOBAHHBIN BHIBOJ BBITVIAAUT IIOUTH HeunTabebHO. MbI
peKoMeHAyeM HAYMHATH ¢ (hOPMATHPOBAHHOTO BBLIBOJA U pPaboTaTh yiKe
C HUM.

pdef

CroenuanbHaa GyHKIUA pdef BLIBOAUT 3aTOJIOBKY OIIpeeieHul (CUTHATY-
PBI QYHKIIMIT) TIOOBIX BBI3BIBAEMBIX 00HEKTOB. B caemyroinemM mpuMepe MbI
CcO3[JaeM CBOIO COOCTBEHHYIO (ZDYHKIIMIO CO CTPOKON NTOKYMEHTUPOBAHUA
M MHCTPYKIMeH return:

In [1]: def myfunc(a, b, ¢, d):
o ""return something by using a, b, ¢, d to do something' "’
return a, b, ¢, d

In [2]: pdef myfunc
myfunc(a, b, ¢, d)

dyurnua pdef TPOUTHOPUPOBAJIA CTPOKY HJOKYMEHTUPOBAHUSA M UHCTPYK-
muio return, HO BbIBeJia cUTHATYPy pyHKIuu. @yarinuio pdef MOKHO uc-
OJIb30BAThH C JII00OI BbI3bIBaeMoil pyHKIueii. OHa MoKkeT paboTaTh, 1ake
KOrJla UCXOAHBLIN MPOTrPaMMHBIA KOJ HEJOCTYIIeH, HO IIPU YCJIOBUU, UTO
UMeeTcs JOCTYII K Paiay .pyc WiIu K IaKeTy.

pdoc

DyHKIIUSI pdOC BBIBOJUT CTPOKY TOKYMEHTHPOBAHUS IIepeIaHHol el PyHK-
nuu. Huike Mbl mepeganu pdoc GpyHKIIUIO myfunc, KOTOpPYyO mepeaaBaiu
¢dyHKIUH pdef B IpuMepe BHIIIE:

In [3]: pdoc myfunc
Class Docstring:

return something by using a, b, ¢, d to do something
Calling Docstring:

Xx.__call__(...) <==> x(...)

PesyibTaT 1O0CTATOYHO OUEBUIEH.

pfile

dyuknusa pfile mepemaer gaiii, comeps:Kaluil YKasaHHBIN 00BEKT, IPO-
rpaMMe IOCTPAHUYHOTO IPOCMOTPA, €CJIu 3TOT (paiiy OyaeT HalifeH:

In [1]: import os

In [2]: pfile os
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r"""0S routines for Mac, NT, or Posix depending on what system we're on

This exports:
- all functions from posix, nt, 0s2, mac, or ce, e.g. unlink, stat, etc.

<... [anbHeiune pesynbTaTe 00pe3aHs . ..>

B sToM mpumepe oTKpBIBaeTcA Gaia MOLYJIA 0S U IepefaeTcsa IporpaMMme
1ess. ITO MOXKeT OKa3aThCA YAOOHBIM, €CJIX BbI IILITAETECH IIOHATH, IIOUEMY
TOT WJIX MHON ()parMeHT IIPOrPaMMHOIrO KOJa BeAeT ceb0sa TeM MW MHBIM
crmocoboM. dta PyHKIUA He paboTaer, ecjau JOCTYIHBIM (hailjioM ABJIIETCA
nakeT miau (aitn ¢ 6aiT-KoZzOM pYyc.

aa
[*** ] Ty sxe mHGOPMAaNNIO, IYTO BLIBOAAT CHenuaIbHble DyHKIUUL %pdef,
f;l. ‘ %pdoc 1 %pfile, MOMKHO IIOJIYUYUTH C IIOMOIIBIO orteparopa ??. Ilpuuem
L ] a

158 HCIIOJIB3OBaHUE ollepaTopa ?? npefrnodYTuTe/JIbHee.

pinfo

dyuknusg pinfo u poacTBeHHBIE €l YTHJIUTHI HACTOJBKO YIOOHBI, UTO
CJIOJKHO IIPEACTAaBUTH, KAK MOXKHO 00XOAUTHCSA 6e3 HuX. DyHKIUA pinfo
TIpeoCTaBJIsAeT TaKyo nHGOPMAaIUio, KaK TUII, 0a30BBIN KJIacc, IIPOCTPAH-
CTBO MMEH W CTPOKA MOKYMeHTHpOBaHUA. Ecau mpemcTaBUTh, UTO Y HAC
uMeeTcsa MOAYJIb, COMePIKaIui caeayioliee:

#!/usr/bin/env python

class Foo:
"""Mon knacc Foo" "
def __init__(self)
pass

class Bar:
"""Mon knacc Bar""”
def __init__(self):
pass

class Bam:
"""Mon knacc Bam""”
def __init__(self):
pass

TO MOXKHO OBLIO OBI 3AIIPOCUTH MH(POPMAIINIO HEITOCPEACTBEHHO O MOAYJIe:
In [1]: import some_module

In [2]: pinfo some_module

Type: module

Base Class: <type 'module’>

String Form: <module 'some_module’ from 'some_module.py >
Namespace: Interactive

File: /home/jmjones/code/some_module. py

Docstring:

<no docstring>
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006 ompeseIeHHOM KJIACCE B 9TOM MOAYJIE:

In [3]: pinfo some_module.Foo

Type: classobj

String Form: some_module. Foo

Namespace: Interactive

File: /home/jmjones/code/some_module. py
Docstring:

Mol knacc Foo

Constructor information:
Definition: some_module. Foo(self)

006 sK3eMILIsIpe OJTHOTO U3 KJIAaCCOB:
In [4]: f = some_module.Foo()
In [5]: pinfo f

Type: instance

Base Class: some_module. Foo

String Form:  <some_module.Foo instance at 0x86e9e0>
Namespace: Interactive

Docstring:

Mol knacc Foo

Omneparop ?, CTOAILIUI Hepes UIN Iocje UMeHU 00'beKTa, MO3BOJIUT II0JY-
YUTH TY Ke NH(popMaI1uio, KOTOPYIO BEIBOAUT PYHKIUA pinfo:

In [6]: ? f

Type: instance

Base Class: some_module. Foo

String Form: <some_module.Foo instance at 0x86e9e0>
Namespace: Interactive

Docstring:

Mo knacc Foo

In [7]: £ 7

Type: instance

Base Class: some_module. Foo

String Form: <some_module.Foo instance at 0x86e9e0>
Namespace: Interactive

Docstring:

Mol knacc Foo

A nBa 3Haxa Bompoca (??), ToMeIlleHHbIe TIepe/ UM Iocjie UMeHu 00 hbeKTa,
IIO3BOJIAT IIOJYYUTB ellle 00JIbIlle HHPOPMAIIH:

In [8]: some_module.Foo ??

Type: classobj

String Form: some_module. Foo

Namespace: Interactive

File: /home/jmjones/code/some_module. py
Source:

class Foo:

"""Mon knacc Foo" "
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def __init__(self):
pass
Constructor information:
Definition: some_module.Foo(self)

OmnepaTop ?? BBEIBOAUT TY Ke MH(POPMAINI0, KOTOPYIO AaeT pyHKIuA pinfo,
IJIIOC MCXOMHBIM IIPOrPaMMHELINI KOJ pealn3allii 3alpPoIleHHOro 00beKTa.
ITocKoMBbKY B 9TOM mpuMepe MbI 3alTpocuiu mHopMaluio o6 ompeneseH-
HOM KJIacce, oIlepaTop ?? BBIBEJI UCXOMHBIN IIPOrPaAMMHEBIN KO TOJIbKO JIJI
3TOro 00BbEKTa, a He Bech (haily IeJUKOM. JdTa 0COOeHHOCTL 00omouku IPy-
thon ucmosp3yercs sHAUNTENLHO Yallle, YeM J0asd Apyras ee 0CO0EHHOCTb.

psource

DyHKIUSA pSource BBIBOAUT MCXOAHBLINA NPOTPAMMHBIN KOJ YKa3aHHOTO
o0beKTa, Oyob TO MOAYJIb MM 3JIEMEHT MOAYJfA, TAaKOHM KaK KJacc WJIu
dyurmusa. [[as oTrobparkeHns NCXOTHOTO IPOTPAMMHOT0 KOIa UCIIOJIb3YeT-
cA ITporpaMMa IIOCTPAHUYHOTO MpocMoTpa. Hiike IpuBOAUTCA IPUMED HC-
TMOJIL30BAHUS PSOUrCe MJIsI MPOCMOTPA COAEPKUMOT0 MOIYJIA:

In [1]: import some_other_module

In [2]: psource some_other_module
#!/usr/bin/env python

class Foo:
"""mon knacc Foo""”
def __init__(self):
pass

class Bar:
"""Mon knacc Bar""”
def __init__(self):
pass

class Bam:
"""Mol knacc Bam""”
def __init__(self):
pass

def baz()
"UMos dyHkuma baz" v
return None

Hwuxe nmpuBomuTcsa mpuMep HCHOJB30BaHUS (PYHKIIUHU PSOUrce OJIA IIPO-
CMOTpa UCXOTHOI0 KoJia KJjlacca B MOAYJIe:

In [3]: psource some_other_module.Foo
class Foo:
"""mon knacc Foo""”
def __init__(self):
pass
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¥ B cJIeAyIOIeM nmpuMepe (PYHKIIUA PSOUIrCe UCIOJIb3YETCA NI BBIBOJA UC-
XOOHOTO KoJa QpyHKITUM:

In [4]: psource some_other_module.baz
def baz():

"TUMos yHKumMa baz”t vt

return None

psearch

CronenuanbHas QYHKIIUS DSearch mo3BoJIsAET OThICKATh O0'LEKT Ha A3bIKe Py-
thon mo mmMeH”, ¢ BO3MOKHOCTBIO MCII0Jb30BAHUS MIA0JOHHBIX CMBOJIOB.
31ech MBI JIUIITHL KOPOTKO omnuinieM (pyHKIIuio psearch. Ecau Bam morpebyer-
cA IOIMOJIHUTENbHAA NHDOPMAIIUA O Hell, BB MOKeTe 00paTUTHCA K AOKY-
MEHTAall! IO CIelHaJbHBIM (MYHKIUAM, BBeIs KOMAaHIYy Magic B CTPOKe
npurjamenus IPython u oTbickae onucanue QyHKIIUU pSearch B CIUCKe,
OTCOPTUPOBAHHOM II0 aJI(paBUTY.

Il Havaia 00bABUM CJAEAYIONIE 00HeKThI:
In [1]: a = 1
In [2]: aa = "one”
In [3]: b=2
In [4]: bb = "two”
In [5]: ¢ =3
In [6]: cc = "three”

MBI MOXX€eM OTBLICKATh BCe 00'beKThI, IMEeHA KOTOPBIX HAUNHAIOTCSA C CUMBO-
Ja a, b uaum ¢, caeayoIuIM CIIoCO00M:

In [7]: psearch ax
a

aa

abs

all

any

apply

In [8]: psearch b
b

basestring

bb

bool

buffer

In [9]: psearch c*
c

callable

cc

chr
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classmethod
cmp

coerce
compile
complex
copyright
credits

O6paTuTe BHUMAaHMe, YTO IIOMIMO HaIInX 00BLEKTOB a, aa, b, bb, ¢ u cc ObLIN
HalIeHBbl ellle 1 BCTPOCHHbIE 00'bEKThI.

OmnepaTop ? MOKET paccMaTPUBAThCA KAaK NPUOJINSUTENIbHBIN S9KBUBAJIEHT
dyuxuu psearch. Hanpumep:

In [2]: import os

In [3]: psearch os.lix
0s.linesep

0s.1link

0s.listdir

In [4]: os.1ix?
0s.linesep
0s.1link
0s.listdir

To ecTb BMecTO psearch MBI BIIOJIHE MOXKEM HMCIIOJIb30BATh *?.

DyHKIUA psearch mMeeT AOMOJIHUTEJbHBIE IIapaMeTphl: -S II03BOJIAET
BKJIIOUUTD, 4 € — UCKJIOUYNTH U3 MOVICKA YKa3aHHOE IPOCTPAHCTBO U3 OTHO-
CALIUXCS K 9TONU (PYHKIIUY IPOCTPAHCTB UMeH. B mpocTpancTBa UMEH BXO-
oAt builtin, user, user_global, internal u alias. ITo ymomuanuio PyHKIIUA
psearch MpoM3BOAUT MOMCK B MPOCTpPaHCTBaX mMeH builtin u user. UToObwI
IIPOM3BECTH MOUCK TOJBKO B IPOCTPAHCTBE UMEH USEr, MOYKHO ObLIIO OBI IIe-
penaTth GyHKIIUM psearch mapamerp -e builtin, KOTOPBIN UCKJIIOUUT U3 II0-
WCKa mpocTpaHcTBO mMeH builtin. Mcmosb3oBaHue 9THUX IIapaMeTpPOB He-
CKOJIBKO HEOUEBUAHO, HO MMeeT HEeKOTODPbIN cMbIci. Ilo ymMoauanuio QyHK-
A pSearch Ipom3BOAUT IIOMCK B IIPOCTPAHCTBAX MMeH builtin u user, mo-
3TOMY, €CJU MUCIOJb30BATh MapaMeTp -S USer, IIOUCK MO-TIPeKHEeMYy OyaeT
IPOU3BOAUTLCA B IPOCTPAHCTBAX MMEH builtin m user. B caenmyroiem mpu-
Mepe MBI eIlle Pa3 BBINOJHUJIMN IIONCK, HO HA 9TOT Pa3 UCKJIOUYUIU IPO-
CTPaHCTBO BCTPOEHHBIX UMEH builtin:

In [10]: psearch -e builtin ax
a
aa

In [11]: psearch -e builtin b=
b
bb

In [12]: psearch -e builtin cx
o
cc
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Kpowme Toro, pyHKIUA psearch Mo3BOIsAET OTBICKUBATE 00'EKTHI YKA3AHHEBIX
TumoB. HuKe MBI BBIIOJHWJIN IIOUCK I€JOYMCIEHHBIX OOBEKTOB B IIPO-
CTpPAHCTBE UMEH USer:

In [13]: psearch -e builtin = int
a
b
c

B caenyroinem npuMepe MIpou3BeieH MOUCK CTPOK:

In [14]: psearch -e builtin » string

__hame__
aa
bb
cc

O0BeKTsl __ M ___, KOTOPBIe ObLIN HAMEHEI 3[eCh, IBIAITCA COKPAIIleHU -
mu IPython. O6bexT __name__ — 3To chmenuajbHAas IIepeMeHHasd, KoTopas
XpaHUT uMa Moayas. Eciu mepeMeHHass __name__ COAEPIKUT CTPOKY

__Mmain__', TO O3Ha4YaeT, 4YTO MOJYJb BBINOJHAETCA KaK CaAMOCTOATEJb-
HBIH CIleHapuil, a He UMIIOPTUPYETCA IPYTUM MOIYJIEM.

who

O6osouka IPython mpemocTaBiisgeT MHOXXECTBO CIIOCOOOB IMOJYUEHUS CIIH-
CKOB MHTEPaKTUBHBLIX 00beKTOB. IlepBbIii 3 HUX — (pyurnusa who. Huxe
TMPUBOAUTCS IPOAOJIKEeHNEe IPEILIAYIIero IpuMepa ¢ IepeMeHHbIMY a, aa,
b, bb, ¢ 1 cC 1 UCTIOJIb30BaHUEM (DYHKITUM Who:

In [15]: who
a aa b bb c ce

Ira QYHKIIUA He COIEPIKUT HUKAKUX IOABOXO0B, OHA ITPOCTO BEIBOAUT IIepe-
YeHb BCEX 00'BEKTOB, KOTOPHIE OBLIY OIIPEeJIEHbl B MHTEPAKTUBHOM DEXKU-
Me. PYyHKIIUIO Who MOXKHO MCIOJIL30BATH AJIA BHIOOPKYU IIePEMEHHBIX OIIpe-
JleJIECHHBIX TUIIOB, HAIIPUMED:

In [16]: who int
a b c

In [17]: who str
aa bb cc

who _lIs

dyurusa who_1s moxoska Ha PYHKIIMIO Who, 3a NCKJIIOUEHNEM TOTO, UTO OHA
He BBIBOAUT IIepeUYeHb NMEH COOTBETCTBYIOIIUX IIePEMEHHEIX, a BO3BpaIllia-
eT cuucok. HuKe mpUBOAUTCA IPUMED MCIOJb30BaHUA (GPyHKIUU who_1s
0e3 apryMeHTOB:
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In [18]: who_ls

Qut[18]: ['a’, "aa’, 'b", 'bb", '¢", 'cc']
A B ciemyioIieM NpuMepe IIPONU3BOAUTCA BEIOOPKA 00 BEKTOB OIIpeIeIeHHO-
ro Tuma:

In [19]: who_1ls int

OQut[19]: ['a’, 'b", '¢c']

In [20]: who_1ls str

Out[20]: ['aa’, 'bb", 'cc']
DyHKIUSA who_1S BO3BpAIllaeT CIMCOK MMEH, IO3TOMY BBLI MOJKETE IIOJY-
YUTH JOCTYII K HEMY C IIOMOIIIBIO IIePEMEHHON _, KOTOPAs COAEPIKUT «II0-
CcJIeqHUU BLIBEIEeHHBIN pe3yabTaT». HuiKe neMoHCTPUpPYyeETCs cIIocod 00xo-

Aa IIoCJIeJHEr'o IIOJIYYeHHOI'O CIIMCKa C COOTBETCTBYIOIIIMMU NMEeHaMU I1epe-
MEHHBIX:

In [21]: for n in _
C print n

whos

dyuknusg whos moxoska Ha (QYHKIHUIO who, HO B OTJIMUYME OT HOCJemHei
byHKIIUA whoS BBIBOAUT MHQMOPMANuio B TabiuuHoM Buje. Husxe mpuso-
JAUTCA IPUMEDP UCIIOJIB30BaHUA QYHKIIUY whos 6e3 apryMeHTOB:

In [22]: whos
Variable  Type Data/Info

a int 1

aa str one

b int 2

bb str two

C int 3

cc str three
n str cC

Taxk ke, Kak 1 pyHKIIUA Wwho, OHA CIIOCOOHA OTOMpPATh IIepeMeHHbIe B COOT-
BeTCTBUU C YKA3AHHBIM THUIIOM:

In [23]: whos int
Variable Type Data/Info
a int 1
int 2
c int 3
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In [24]: whos str
Variable Type Data/Info

aa str one

bb str two

cc str three

n str cC
NcTtopunsa

B o6osi0uke IPython cyimectByeT aBa crmocoba ImoJydeHUsa JOCTYIIa K HMCTO-
P BBOAUBIINXCA KOMAaHI. HepBbIﬁ OCHOBAH Ha WHCIIOJB30BAaHUUN IIOL-
nepsxxu 6udamorexu readline, a BTopoii — HA MCHOJb30BAHUU CIIEI[HAJb-
HOM (pyHKIMHU hist.

Noppepxka readline

B o6osouke IPython obecmeunBaeTcsa JOCTYI KO BceM (QYHKIIMOHAJIBHBIM
BO3MOJKHOCTSM, KOTOPBIE MOYKET IIPEeJOCTABUTL IIPUIOMKEHHe, 00Jamaro-
miee moAaeps;kKoi oubaumoreku readline. Eciiu BBl IPUBBIKIIN IIOJIb30BATE-
CA YIPABIAKINUMYA KOMOMHAIIMAMMY JJIS BBIIIOJHEHNS IIOUCKA II0 UCTOPUN
KoMmaH[I B obo0uke Bash, 3HauuT y Bac He 6ymeT IpobIeM C NCIIOJIb30BAHI]-
eM Toi1 ke camol pyHKImoHAIbHOCTH B IPython. B mpumepe Huke ompe-
AeJideTCcda HECKOJIBKO IIepeMEeHHbIX, a 3aTeM IIPON3BOJUTCA IIOMCK IIO MCTO-
puu KOMaHI:

In [1]: foo = 1

In [2]: bar = 2

In [3]: bam = 3

In [4]: d = dict(foo=foo, bar=bar, bam=bam)

In [5]: dict2 = dict(d=d, foo=foo)

In [6]: <CTRL-r>

(reverse-i-search) fo': dict2 = dict(d=d, foo=foo0)

<CTRL-r>

(reverse-i-search) ' fo': d = dict(foo=foo, bar=bar, bam=bam)

31ech MBI HAXKaau KoMOuHanuio kiaasul Ctrl-r, 3aTem BBesn cTpoKy fo, KO-
TOpas BBICTYIAaeT B KaueCTBe KpUTepusd Imorcka. B pesyibTaTe ObLIa IOJIY-
YeHa CTPOKA, KOTOPYIO MBI BBeJiu B mpuriarnenuu IPython In [5]. IToassy-
SACh MIOAJEPKKOM ImoucKa B 6ubmnoreke readline, Mbl BHOBh HAXKaJIU KOM-
omuamuio Ctrl-r ¥ moayYnaN CTPOKY, KOTOPYIO MBI BBEJU B IPUIJIAIIICHUN
IPython In [4].

Ecrb elrje HEKOTOpble KOMOMHAIIMY KJIABUII, KOTOPbIE MOXKHO MCIIOJIb30-
BATh IIPU HAJIUYNHU TOAAePKKY readline, HO MBI KOCHEMCSA UX OUYEHb KPaT-
ko. Kombunamnusa Ctrl-a mepeHocuT Kypcop B HAYAJIO CTPOKMU, KOMOMHAIIMA
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Ctrl-e — B xomerr crpoku. KomOunamnus Ctrl-f BoiseIBaeT mepemerenne Kyp-
copa Ha oguH cuMmBoJ Buepen (forward), a komOoumanusa Ctrl-b — Ha omuu
cumBoJ Hasaz (backward). Komounamus Ctrl-d yoaasier (delete) ogus cum-
BOJI IIOJ KypcopoM, a KomOmHanusa Ctrl-h — ygansier ogue cumMBOJI JeBee
Kypcopa (aHajoruuHo aeiicTBuio KJasuinu Backspace (sa6oii)). Kom6Guna-
nus Ctrl-p BeI3bIBaeT mepemelienne Ha O4HY KOMaHAy Hasal, K HaUaJly UC-
Topuu, a KombuHarusa Ctrl-n — Ha ofHYy KOMaHAy BIepe, K KOHILY HCTOPUMN.
HomonauTenpHy0 nHGOPMAIIMIO 0 BOBMOKHOCTSAX readline MoskHO 1moJIy-
YUTHh B COPABOYHOM PYKOBOJCTBE *nix-cucTeM ¢ MOMOMILI0O KOMAaHIBI man
readline.

®dyHkuwms hist

B nmomonHeHMe K BO3MOYKHOCTH NOCTYHA K MCTOPUU KOMAaHJ IIOCPEACTBOM
oubanorexu readline o6osouka IPython Taxkske mpemocraBiisgeT AJs 9TOTO
CBOIO COOCTBEHHYIO CIEIMAJbHYI0 (PYHKIIMIO ¢ UMeHeM history m cokpa-
IeHHbIN BapuaHT uMeHu hist. ITpu Bei3oBe 0e3 mapamMeTpoB GyHKIIMUS hist
BBIBOJIUT TOCJIEA0BATENbHBIN CIIMCOK KOMAaH/][, BBOAUBIINXCA II0JIH30BATE-
aeMm. Ilo ymMoIuaHMIO CTPOKM B 9TOM CHHCKE MPOHYMEPOBaHBI. B cienyro-
IeM IIPUMEpPEe MBI OIPEEJUIIN HECKOJBKO IIEPEMEHHBIX, IIEPEILINA B APY-
TO¥ KaTaJIoT ¥ 3aTeM BbIZBaJIM (DYHKIIUIO hist:

In [1]: foo = 1
In [2]: bar = 2
In [3]: bam = 3
In [4]: cd /tmp
/tmp

In [5]: hist

1. foo =1

bar = 2

bam = 3
_ip.magic("cd /tmp")
_ip.magic("hist )

o~ w N

YeTBepPThIN U IATHIN 9JIEMEHTHI B CIIMCKE BLIIIIE — 3TO BBI3OBbI CIIEIIHNAJIb-
HBIX QyHKIUI. O0paTuTe BHUMaHNe Ha TO, KaK OHU ObLIY M3MEHEeHBI 000-
agoukoii IPython, 6arogapsa ueMy MOYKHO BHUJETH, UTO B JeHCTBUTEILHO-
CTH KOMAaH/bI BBIIIOJHAITCA Yepes BBIZ0B 000/I0UKO PYyHKITUMU magic().

Yr106BI TOJAaBUTH BEIBOJ HOMEPOB CTPOK, MOYKHO MCIIOJIB30BATh IapaMeTp
-n. Huke mpuBOAUTCS IpUMep HUCIIOJb30BaHUSA (QPYHKIIUU Nist ¢ mapamer-

poMm -n:
In [6]: hist -n
foo =1
bar = 2
bam = 3

_ip.magic("cd /tmp")
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_ip.magic("hist )
_ip.magic("hist -n")

JTo oueHs yno6HO, Koraa rmpu padore B IPython BosuukaeT He06X0AUMOCTH
CKOIIMPOBATH 0JIOK IIPOrpPaMMHOI0 Koza us obosiouku IPython u BcraBuTh
€r0 B TeKCTOBBI PelakTop.

ITapameTp -t Bo3BpaIaeT «mpeobpasoBanuoe» (translated) mpeacraBienue
WCTOPUU, THe MOKa3aHO, KaK B AEMCTBUTEIHLHOCTU BBITJIANAT KOMAHIBI,
BBeZeHHBIe B 000s0uke IPython. 9TtoT mapamerp ycTaHOBJIEH IO yMOJIUYa-
Huio. Huke nmpuBoguTcsa mCTOPUA KOMaHZ, KOoTopas oOpasoBajach K Ha-
CTOSAIIEMY MOMEHTY, IIOJIyUeHHas C IapaMeTpoM -t:

In [7]: hist -t

o foo =1
bar = 2
bam = 3

_ip.magic("cd /tmp")
_ip.magic("hist )

_ip.magic("hist -n")
_ip.magic("hist -t")

~N o OB~ w4

IIpu mcmosib30BaHUY IMapaMeTpa - BEHIBOAUTCSA UCTOPUSA KOMaHM B «HEIo-
cpeacTBeHHOM (ChIPpOM) Bue» (raw) m orobpaskaioTcsa KOMAaHAbI B TOM BHU-
Ie, B KAKOM OHM BBOAMJINCH. HuiKe IPUBOAUTCS PE3yJIbTAT NPUMEHEHUS
mapameTpa -r:

In [8]: hist -r

1. foo = 1
2: bar = 2
3. bam = 3
4: cd /tmp
5. hist

6: hist -n
7: hist -t
8. hist -r

ITapameTp -g GyHKIIUM 00eCIeUMBAET BO3SMOMKHOCTh IOMCKA B UCTOPUU IO
3amanHOMYy mmabsiony. Huke mpuBoAMTCSa mpUMep MCIOJL30BAHUSA IIapa-
MeTpa -J, YTOOBI OTHLICKATE B ICTOPUY BCE BXOMKIEHUA CJIoBa hist:

In [9]: hist -g hist

0187: hist

0188: hist -n

0189: hist -g import
0190: hist -h

0191: hist -t

0192: hist -r

0193: hist -d

0213: hist -g foo
0219: hist -g hist

“shadow history ends, fetch by %rep <number> (must start with 0)
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== start of normal history ===
. _ip.magic("hist )
. _ip.magic("hist -n")
. _ip.magic("hist -t")
. _ip.magic("hist -r")
. _ip.magic("hist -g hist")

O© o N o Ol

O6parute BuumMaHue Ha caoBa «shadow history» (remeBas mcropus), mos-
BUBIIKECA B IPeAbIAyIeM IpumMmepe. «TeHeBas MCTOPUSA» — 9TO UCTOPUS
BCeX KOMaH/I, KOTOPbIe BBOAUJINCH KOTAa-11n60. CTPOKH C 3JIeMEeHTaMU 3TOI
MCTOPUU OTOOpAasKalOTCA B cCAMOM Hauajie COMCKA M HAaUYMHAIOTCA C HYJI.
CTpoKHU C sjieMeHTaMu MCTOPUU TEeKYIIero ceamca OTOOpakaloTcA B KOHIIE
CIMCKAa 1 He HAUMHAIOTCA C HYJI.

NUcTopus pesynbtaTtoB

U B crammapTHOi o6osiouke Python, u B o6o10uke IPython umeercs Bos-
MOXXHOCTB NOCTYIA He TOJBKO K MCTOPUY BBOAUBIINXCSA KOMAHI, HO K KC-
TOPHUU Pe3yabTaToB. IlepBhIil c1oco6 JOCTYIA 3aKJIIOUYAETCS B UCIIOJIb30Ba-
HUU CIeNUaJbHOU IIePeMEeHHOM ¢ MMeHeM _, KOTOpaa COAEPKUT «IIOCIIe-
HU BBIBEJEHHBIN pe3yabTaT» . Huxe MpuBOAUTCA IPUMEDP UCIOIb30BAHUA
nepemennoi _ B IPython:

In [1]: foo = "foo_string”
In [2]:
Out[2]:
In [3]: foo

Out[3]: "foo_string’
In [4]: _
Out[4]: "foo_string’
In [5]: a =
In [6]: a

Out[6]: "foo_string’

Korpa B mpurmarmieruu In [ 1] MBI oIIpeeInaId IepeMeHHyIo 00, IepeMeH-
Hasg _ B In [2] BepHYyJIA IIyCTyIO CTPOKY. Korjga Mbl BhIBeIU 3HAUEHUE IIepe-
MeHHOI foo B In [3], mepemenHas _ B In [4] BepHyJia IIOJIyUeHHLINA BBIIIIE pe-
3yabTart. A omeparnud B In [5] moKasaja, YTO UMeeTCsa BO3MOMKHOCTh COXpa-
HATH PE3YJIbTAT B IePEMEHHOM.

Huxe npuBoguTCA TOT K€ caMblil IPUMeD, BLIIIOJHEHHBIN B CTaHIaPTHON
o6osouke Python:

>>> foo = "foo_string”

>>>

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
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NameError: name '_" is not defined
>>> foo

"foo_string’

>>>

"foo_string’

>>> g =

>>> g

"foo_string’

31ech, B CTaHAapPTHOM o0oaouke Python, HabmomaeM IpaKTUUYECKHU TY Ke
caMyIio KapTHHY, 4TO U B o0ogouke IPython, 3a mcKIOUeHHEM TOrO, 4TO
IpH IOIBITKE O0PAaTUTHCA K MMEHH _ 10 TOTO0, KaK UTO-HuOyAb OyaeT BhiBe-
IeHo, BO30y:KIaeTcs ucKJaouernue NameError.

O6osouka IPython mogunMaeT KOHIIEIIIIHUIO «IIOCJIEIHEr0 BEIBEIEHHOI'0 pe-
3yJibTaTa» Ha HOBBIN ypoBeHb. B paspesne «BrimosaHeHMe cuCTEeMHBIX KO-
MaHI» ObLIO JAaHO OIMCAHHNE OIePATOPOB | 1 !!| ¥ TOBOPUJIOCH, UTO PE3yJIib-
TaT paboThI omeparTopa ! | HeJb3sA COXPAHUTEL B IePEeMEHHOM, HO II03JHee ero
MOJKHO MCII0JIb30BaTh. IIpoIiie roBOpPsi, Y BAC UMeeTCA JOCTYII K JIIOOBIM pe-
3yJabTaTaM C IIOMOIIbI0 CUMBOJIA MOAYepKUBAHUA (_), BCJIeJ 3a KOTOPBHIM
cJIelyeT YIMCJI0 B COOTBETCTBUU ¢ cuHTaKcucoM _[0-9]+. Hucio JoJKHO co-
OTBETCTBOBATH Pe3dyJbTaTy B cTpokKe Out [0-9]x.

YT006BI MPOAEMOHCTPUPOBATD, KAK IEHCTBYET 9TOT IIPHEM, MBI CHauaJjia BbI-
BeJleM CIIMCKU (DaiioB, HO IPU 9TOM HUUYETO He OyAeM IesaTh C MOJyUeH-
HBIMU pe3yJIbTaTaMu:

In [1]: !'!1ls apaxpy

Qut[1]: Stist (.p, .n, .1, .s, .grep(), .fields() available). Value:
0: apache_conf_docroot_replace.py

1. apache_log_parser_regex.py

2. apache_log_parser_split.py

In [2]: !'l1ls expy

Out[2]: SList (.p, .n, .1, .s, .grep(), .fields() available). Value:
0: elementtree_system_profile.py
1. elementtree_tomcat_users. py

In [3]: !'lls txpy

Out[3]: SList (.p, .n, .1, .s, .grep(), .fields() available). Value:
0. test_apache_log_parser_regex.py
1. test_apache_log_parser_split.py

Teneps y Hac JOJKHA UMETHCSA BO3MOMKHOCTD gocTymna K Out [1-3] ¢ momo-
mpio _1, 2 u _3. YTo0ObI Ob1JI0 00JI€€ IIOHSATHO, MbI IIPHUCBOMM 3TH 3HAUCHU S
IIepPeMEeHHBIM C TOBOPAIIMMY NMEHAMMU:

In [4]: apache_list = _1
In [5]: element_tree_list = 2
In [6]: tests = _3
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Temeps apache_list, tree_list m tests comepskar Te ke 9JIeMeHTEI, KOTOPhIe
ObLIM BhIBeZeHEI B cTpokax Out [1], Out [2] m Out [3], cOOTBETCTBEHHO:

In [7]: apache_list

OQut[7]: SList (.p, .n, .1, .s, .grep(), .fields() available). Value:
0: apache_conf_docroot_replace.py

1. apache_log_parser_regex.py

2: apache_log_parser_split.py

In [8]: element_tree_list

Out[8]: SList (.p, .n, .1, .s, .grep(), .fields() available). Value:
0: elementtree_system_profile.py
1. elementtree_tomcat_users.py

In [9]: tests

Out[9]: SList (.p, .n, .1, .s, .grep(), .fields() available). Value:
0. test_apache_log_parser_regex.py
1. test_apache_log_parser_split.py

O6obmum crasanuoe: B o6oaouke IPython mmeercss BosmoskHOCTE 0Opa-
IIaThCS K BHIBEJEHHBLIM paHee pe3yjbTaTaM JIN00 yepes CHerUuaabHyIo Ie-
peMeHHYI0 _, 100 uepes _ ¢ ABHO YKa3aHHBIM HOMEPOM IIOJYYEHHOTO pa-
Hee pe3yJjbTaTa.

ABTOMAaTM3aUMA n COKpaLieHnsd

O6osouka IPython mesaer mocTaToOYHO MHOTO, UTOOBI IOBLICUTH IIPOU3BO-
IUTEJHLHOCTh TPyda, ¥ KPOME 3TOr0 OHA IIPEeIOCTaBJISeT DPAA (MYHKIIUHI
1 0COOEHHOCTEM, MOMOTraloInX aBTOMaTU3WPOBATh pellleHue 3ama4d B IPy-
thon.

Ja HavaJsia yIOMsAHeM CIennaJbHyio QyHKIIUIo alias. MbI y:Ke paccmar-
PpHuBaJIN €€ BBIIIIE B BTOﬁ rJjIaBe, II03TOMY He 6y,ueM IIOBTOPHO OIINCBHIBATH
IIPUHIUIIBI €€ HNCIIOJIb3OBAaHUI. HO HaM XOTeJIOChb 6BI HAIIOMHUTBH, YTO
byHKIUSI alias cmocob6Ha He TOJIBKO IOMOYb MCIIOJIH30BATH CUCTEMHbBIE KO-
MaHABI CHCTEMBI *nix B o0oaouke IPython, HO Tak)Ke MOKeT OKa3aTh II0-
MOIIlb B aBTOMAaTU3aI[uU pellleHud 3a1ad.

macro

DYHKIMSI Macro MO3BOJIAET ONPeNe/aTh OJIOKH IIPOrPaMMHOI0 KOLa, KOTO-
pble MOT'YT BBINIOJIHATHCS IIO31HEe, B COCTaBe JI00ro IPorpaMMHOI0 K014,
C KOTOPBIM BaM Impujercsa paborartb. MaKpoompemeeHUs, CO3TaBaeMble
C IIOMOIIbIO CHEINAJIbHON GYHKI[UK MACI0, BEIIOJHAIOTCS B TEKYIIIeM KOH-
TEeKCTe BallleTo MPOTPaMMHOTO Kojaa. Eciu y Bac mmeeTcss HeKOTOpas IO-
CJeI0BaTeIbHOCTh MHCTPYKIINIT, KOTOPYIO BBl UaCTO MUCIIOJIb3yeTe AJIA 00-
paboTku cBouX (haifyioB, BBl MOJKETe CO3aTh MaKpooIpeneaeHre, KOTOPoe



Mnasa 2. IPython

OyAeT BBIIOJHATE 3Ty PadoTy. YTOOkI IOJAYUYUTD HPEACTaBICHIE O TOM, KaK
C TOMOINBI0 MAaKpOOIIPeAeSieHA MOKHO BBITIOJHATHL 00pabOTKY cIHcKa
¢aityioB, paCCMOTPUM CJEOYIOUTHNN IIPIMeEP:

In [1]: dirlist = []

In [2]: for f in dirlist:
. print "working on", f
print "done with", f
print "moving %s to %s.done” % (f, f)
print "«" = 40

In [3]: macro procdir 2
Macro ‘procdir’ created. To execute, type its name (without quotes)
Macro contents:
for f in dirlist:
print "working on”, f
print "done with”, f
print "moving %s to %s.done” % (f, f)
print "+" « 40

K momenTy cosmanusa nmukjaa B In [2] B dirlist He OBLJIO HU OJHOTO 3JIEMEH-
Ta, YTOOBI UX MOKHO OBIJI0 000TH B ITUKJIE, HO TaK KaK MBI IIPeIIojgaraeM,
YTO mo3aHee B dirlist moaABATCA 9JIeMEHTHI, Mbl CO3J4aJH MaKPOKOMAaHIY
c MMeHeM procdir, KoTopas BBIMOJHAET 00XOJ CIMCKA B IUKJe. MaKpoKo-
MaHJIa Co3JaeTCsA B COOTBETCTBUM C CMHTAKCHUCOM: MAacro macro_name range_
of_lines, rme moxg range_of_lines mogpa3yMeBaeTCA CIUCOK CTPOK HUCTOPUU
KOMaH][, KOTOPbIe JOJIXKHBI OLITh J00aBJIeHbI B MaKkpooIlpeaeaeHre. CTpoxku
B 9TOM CHHCKE JOJKHBI OIIPEeaATHCA HOMEPAMY WM JUala3oHaMU HOMe-
poB (HammpuMep, 1-4) CTPOK U OTAEJIATHCA APYT OT APYyra mpodesramMu.

B caenyromiem npumepe MBI CO3JAJIU CINCOK MMeH (DailjioB U COXPAHUIN
ero B mepeMeHHOH dirlist, a 3aTeM BBIDOJHUJIM MaKpPOKOMAaHAY procdir.
MaxpokomMaHa BBIIIOJHUT 00X0/ cIIMCcKa (paiioB B dirlist:

In [4]: dirlist = ['a.txt’, "b.txt', 'c.txt']

In [5]: procdir

------ > procdir()

working on a.txt

done with a.txt

moving a.txt to a.txt.done
khkhkkhkkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkkhkhkhkkhkhhkkhkhhxkhkkkkkhkkkkhkkxkk
working on b.txt

done with b.txt

moving b.txt to b.txt.done
Khkhkkhkkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkkhkhkhkkhkhhkhkhhxkkkkkhkkkkhkkxkk
working on c.txt

done with c.txt

moving c.txt to c.txt.done

R R R
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ITocse Toro Kak MakKpoKoMamHma OyaeT ompeaesieHa, ee MOXKHO OyIeT oTpe-
IaKTHPOBATL C IIOMOINbIO (yHKIuu edit. B pesyabTaTre sToro 6ymer ot-
KPBIT TeKCTOBBIH pemakTop. OueHb y0OHO MMETh BO3MOXKHOCTH BBIIOJI-
HUTH OTJIAAKY MaKpPOKOMAaH/bI, JOOMBAsCh MPAaBUJILHOUN ee paboThI, IIPesK-
e UeM COXPaHUTh ee.

store

BrI MOKeTe COXPAaHUTH CBOM MAKPOKOMAH/ABI U IIPOCThIE IIePEMEeHHBIE C I10-
MOIIIBIO CIIenuaJabHON (pyHKIUU store. OHA UMeeT CJeAYIOMINI cCTaHaapT-
HBIA (popmat: store variable. Kpome Toro, @yHKIHUA Store MOKeT MPUHU-
MaTh JOIOJIHUTEJbHBIEe IapaMeTPhl, KOTOPhIe MOTYT OKa3aThCA AJIA BacC II0-
JIe3HBIMU: BBI3OB Store -d variable ymanuT ykasaHHYIO IIepeMeHHYIO U3
CIIICKA COXPaHAEeMbIX; IapaMeTp -z yAaJuT BCe COXpaHAeMble IIepeMeH-
HbIe; & MapaMeTp - BBIIOJHUT IIOBTOPHYIO 3arpy3Ky BCEX COXPaHSAEMBIX
IepeMeHHBIX.

reset

run

dyarnusa reset yzanaser Bce IepeMeHHBIE U3 MHTEPAKTUBHOTO IIPOCTPAH-
cTBa UMeH. B cienymoolnemM npumepe OnpenessaioTCs TPU IlepeMeHHbIe, 3a-
TeM BBI3BIBaeTCA GYHKIIUA Whos, UTOOBI yOEAUTHCA B UX MIPUCYTCTBUU, 3a-
TeM BBINOJIHAETCS OYMCTKA IIPOCTPAHCTBA MUMEH € IIOMOIIbI0 GYHKIIUU re-
set  MOBTOPHO BBI3BIBAETCA (PYHKIUA WhoS, UTOOBI YOEAUTHCA B TOM, UTO
nmepeMeHHbIe NCUYe3JIN:

In [1]: a =1

In [2]: b =2
In [3]: ¢ =3
In [4]: whos

Variable Type Data/Info

a int 1
int 2
c int 3

In [5]: reset
Once deleted, variables cannot be recovered. Proceed (y/[n])? vy
(Nocne ypaneHna nepemeHHsle Henbaa OyaeT BoccTaHoBUTh. Mpogonxnts (y/[n])?)

In [6]: whos
Interactive namespace 1s empty.
(MHTepaKkTNBHOE MPOCTPAHCTBO MMEH OYMIEHO. )

DyHKIMA run BBIIOJHAET YKa3aHHLIN (paiia B o6omouke IPython. 9o, kpo-
Me BCero, IO3BOJIsieT paboTaTh ¢ MOAYJIAMU Ha sA3biKe Python Bo BHerrHem
TEKCTOBOM PeJaKTOPe M MHTePAKTUBHO TECTUPOBAThH BHECEHHbIE N3MEeHeHU A



98

Mnasa 2. IPython

save

rep

B IPython. ITociie BBITIOJIHEHNA YKa3aHHOM IPOTpaMMBbI YIIPaBJIeHNE BO3-
Bpaiaercd B 06oourky IPython. @yHKIUA run mMeeT ciaeayoiuii ¢popmart
gammcu: run options specified_file args.

IIpu ucmosnb3oBaHMM ITapaMeTpa -N mepeMeHHasa __name__ MOAYJA IoJyda-
eT B KauecTBe 3HAUEeHUsS Ha3BaHUEe MOJIYJs, a He CTPOKY __main__'. 9To
MPUBOAUT K TOMY, UTO MOIYJh BBIMOJNHAETCS TaK, KaK ecau ObI OH OBLI
IIPOCTO UMIOPTHUPOBAH.

IIpu ucnosb30BaHUM ITapaMeTpa -1 MOAYJIb BHIMOJHAETCS B TEKYII[EM IPO-
cTpaHcTBe MMeH obosouxku IPython, 6aarogapsa uemy MOAYJIb IIOJyYaeT
IOCTYII KO BCEM IIePeMeHHBIM, KOTOPhIE OBIIN OIIPee e Hbl.

IIpu mcnoab3oBammm mapamerpa -e obosouka IPython Oymer mraopupo-
BaTh BBIBOB (DYHKIIUU SyS.exit() m mckaroueHme SystemExit. Iasxke eciam
OHHU OYIyT UMeTh MecTo, o6osiouka IPython mpogomxuT cBoo padory.

IIpu ncnonn3oBanuu nmapamerpa -t obosouxka IPython BeiBegeT nugopma-
IIAI0 O BpeMEeHU BBIIIOJTHEHUSI MOIY I,

IIpu mcmosib3oBaHMM TapamMeTpa -d YKasaHHBIA MOAYJL OyJeT 3amyIleH
mox ympasjenuem oraguuka Python (pdb).

IIpu mcmosbzoBaHMM HapaMeTpa -p YKasaHHBLIM MOAYJb OyAeT 3amylieH
IO yIIpaBjeHreM MPOMUINPOBIITAKA.

DyHKIIUSA Save cCOXpaHseT YKasaHHbIe CTPOKHU BBOJA B YKasaHHBIN (haii.
Ilopagox wmcmonb3oBaHmA (GyHKIUU save: save options filename lines.
CTpOKM MOTYT yKa3bIBaThCA B TOM JKe (popmaTe, UTO U B GYHKIIMHU Macro.
EmuHcTBEeHHBIT OONMOJHUTEJABHBINA IIapaMeTp -r OIpeaesseT, 4To B (hai
cJenyeT COXPaHUTH CTPOKU B HelrpeoOpa3oBaHHOM BHUE, TO €CTh TOM BUJE,
B KaKOM OHU BBOJIUJINUCH. I10 YyMOJTUYaHUIO CTPOKY COXPAHSIOTCA B Ipeobpa-
30BaHHOM, CTaHJAPTHOM I A3bika Python, Buge.

Ilocnenusass GyHKIMSA, UCIOJb3yeMas IJA aBTOMATH3aIlAU PEIleHus 3a-
mad, — 970 GYHKIHUA rep. @YHKIUA rep MOMKET IPUHUMATD PAJ ITapaMer-
POB, KOTOpBIE BBl HalIeTe M0oJe3HbIMU. BbI30B (QyHKIINHU rep 6e3 mapaMer-
POB BO3BpAlIlaeT MOCJAeIHUI BBIYKUCJIEHHBIN Pe3yJbTaT U IOMEIaeT CTPO-
KOBOE€ ero IpejcTaBJeHNe B cieayolneil crpoke BBojga. Hampumep:

In [1]: def format_str(s):
return "str(%s)” % s

In [2]: format_str(1)
Qutf2]: "str(1)’

In [3]: rep

In [4]: str(1)
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Bri3oB ¢pyHKIMET rep B cTpoKe In [ 3] mpuBeJs K BCTaBKe TEKCTA B CTPOKe In
[4]. Tarkasag ee 0COOEHHOCTEL II03BOJISIET IMPOTPAMMEHO TeHEPHPOBATH BBOJ,
B 000s0uKke IPython. 9To ocobeHHO yA0OHO IPU MCIOJIH30BAHNN KOMOMHA-
Uil MaKPOKOMAHJ 11 TeHepPaTOPOB.

O6bIuHO (pyHKIIUA rep 6e3 mapaMeTpPOB MCHOJIb3yeTCs IIPU peJaKTUpPOBAa-
Huu 0e3 MCI0JIb30BaHNUA MBIIIN. ECJI1 Y Bac MMeeTcsA IepeMeHHas1, Coaep-
JKallas HeKOTOpoe 3HaUeHNe, C IIOMOIILIO 9TOH (PYHKIMU €r0 MOMKHO 0y-
IeT pelaKTHUPOBATH HEIIOCPEACTBEHHO. B KauecTBe mpuMepa IpeIcTaBuM,
YTO y Hac mMmeeTcsa GyHKIINA, KOTOpasa BO3BpAalIllaeT KaTajor bin, Kyna 6611
yCTaHOBJIEH HEKOTOPHI makeTr. Mbl coxpaHaeM KaTaJyor bin B mepeMeH-
HOM ¢ MMEeHeM a:

In [2]: a = some_blackbox_function( squiggly')
In [3]: a
Out[3]: "/opt/local/squiggly/bin’

Ecau BeI3BaTh GYHKIIUIO rep IPAMO Ceuac, MbI IIOJIYUUM CTPOKY /opt/lo-
cal/squiggly/bin B HOBOI CTpPOKE BBOJA, C MUTAIOIIMM KYPCOPOM B KOHIIE
CTPOKH, IIPUTJIATIAIONINM HaC K €€ PeJaKTUPOBAHUIO:

In [4]: rep
In [5]: /opt/local/squiggly/bin<muranunii Kypcop>

Ecaiu Ham TpebyeTcsa COXPaHUTD He KaTaJjor bin, a KOpHeBOM KaTaJor maKe-
Ta, Mbl MOXX€M IIPOCTO YAAJUTH Din B KOHILE CTPOKU, OKPYKUTh CTPOKY Ka-
BBIUKAMHU ¥ JO00ABUTH B HAUAJO CTPOKM BBOJA MMs HOBOM IIepeMeHHOIi
U OIlepaTop IIpUCBaBaHUA:

In [5]: new_a = "/opt/local/squiggly’

Temeps y HaC nMeeTCsA HOBas MepeMeHHasd, COAePsKalasa CTPOKY C UMEeHEeM
KOPHEBOro KaTaJiora JaHHOTO ITaKeTa.

HecomueHHO, MBI MOTIJIN ObI IPOCTO CKOIIMPOBATh 1 BCTABUTH 3TY CTPOKY,
HO [IJIA 9TOTO MPHUIILJIOCH ObI BBIMOJHUTE OOJBINNI 00beM PabdOThI. 3aueM
HaM OTBJIEKAThCS OT CTOJIb YAOOHOI KJIABHATYPhI, UTOOLI JOTAHYTHCA IO
mbimiu? Temeps BbI MOXKeTe MCIOJIB30BATH IIEPEMEHHYIO New_a B KaUecTBe
KOPHEBOro KaTajora [IJs BBIIOJHEHHUS JIIOObIX HEOOXOAUMBIX AeNCTBMIL
C TaKeToM.

Korma pyHKIMK rep B KauecTBe IIapaMeTpa IepesaeTcss Ynca0, OHA BbIOU-
paeT 3HaAUeHHE COOTBETCTBYIOIEH CTPOKK BBOJA M3 HCTOPUMN KOMAaHI,
BCTABJIAET €e B CJEIVIOIIYI0 CTPOKY BBOZA M IIOMEIaeT KYpPCOp B KOHEI]
STOM CTPOKHU. ITO ObIBaeT yA00HO [JIs 3allyCKa, PeJaKTUPOBAHMS 1 IIOBTOP-
HOTO 3aIlyCKa OTAEJBbHBIX CTPOK MM Jajke HeOOJbIINX OJOKOB IIPOIrpaM-
mbl. Hanpumep:

In [1]: map = (('a’, "1"), ('b", "2°), ('¢c", "3"))

In [2]: for alph, num in map:
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print alph, num

o T ©
W N =

Tenmephb HaAM HYKHO OTPEJaKTHUPOBATh CTPOKY BBoja In [2] Tak, YTOOBI BhI-
BOAWJIVICh 3HAUEHUA, YMHOKeHHbIe Ha 2. [[JIg 3TOr0 MOYKHO CHOBA BBECTHU
MUKJ for Mam BOCIOJIb30BaThCA PYHKITHUEH rep:

In [3]: rep 2

In [4]: for alph, num in map:
print alph, int(num) = 2

O T ©
[S>RE-NN )

Kpome Toro, pyukKIusa rep crocodHa IPUHUMATL AUAMNA30HBI CTPOK. CuH-
TaKCHUC AUAITa30HA aHAJOTHUYEH TOMY, UTO UCIIOJIb3yeTcA B QYHKIIMU Macro,
KoTopas y»Ke paccMaTpuBaJjach BhIIIe B 3TOH rjiase. Korma QyHKIUNT rep
mepegaeTca AMAaNa30H CTPOK, OHU BBITIOJNHAIOTCA HEMEAJIeHHO, HATpUMep:

In [1]: i =1
In [2]: i += 1

In [3]: print i
2

In [4]: rep 2-3
lines [u'i += 1\nprint i\n']
3

In [7]: rep 2-3
lines [u'i += 1\nprint i\n']
4

3mech B cTpokax ¢ In [1] mo In [ 3] MBI onpenenin IepeMeH Y0, YBeJInun-
Ju ee Ha 1, u BuIBeJIM TeKyllee 3HaueHue. B crpokax In [4] u In [7] MBI
OpeaaoKuaIn GYHKIIUUA rep MOBTOPUTH cTpoku 2 u 3. O6paTuTe BHUMaHUE
Ha OTCYTCTBHUE ABYX CTPOK (5 u 6) — 9TH CTPOKHU OBLIW BHITIOJHEHBI IOCJIE
ctpoku In [4].

ITocnenuuii mapameTp PyHKIIUU rep, KOTOPBIA MBI PACCMOTPUM, — CTPOKA.
ITOT ciayuail MOKHO BBIPA3UTDH CJAOBAMU: «Ilepeada cjaoBa GYHKIMU rep»
WM JasKke: «Iepenadya QyHKIIUU rep UCKOMOM cTpoKu 6e3 KaBbIueK». Ha-
mpuMep:

In [1]: a =1
In[2]: b =2



B 3akso4eHme 101

In [3]: ¢ =3
In [4]: rep a
In [5]: a =1

31eck MBI OIIPEEJININ HECKOJBbKO IIEPEMEHHBIX U NMOTPefoBaIM OT PYyHK-
Y rep HOBTOPUTH CTPOKY, B KOTOPOI IPUCYTCTBYET CJIOBO «a». B pesyJib-
TaTe MbI MOJIYUYNUJIN CTPOKY, BBEJIEHHYIO B IIpurjamiesuu In [ 1], u mosryuu-
JIX BOBMOYKHOCTD OTPELaKTHUPOBATH €€ U 3aIlyCTUTh IOBTOPHO.

B 3aknoyeHune

Oo6osiouka IPython siBiisteTcsi caMbIM IIEeHHBIM MHCTPYMEHTOM B HAIIIEM ap-
ceHasie. MacTepcTBO BiIaIeHIA €e BO3MOKHOCTAMY HAaIIOMUHAET MaCTepPCT-
BO BJIQJIEHUA TEKCTOBBIM PeJaKTOPOM: ueM OOJBIIIUM OIBLITOM BBI 00JIamae-
Te, TeM ObICTpee OymeTe pelraTh YTOMUTENbHBIE 3agaun. [laske HECKOIBKO
JeT TOMY Hasajl, KOorga MBI TOJbKO HAaUYaJHW MCI0Jb30BaTh 060y0uKy IPy-
thon, oHa y:xe ObLIa BechMa MOIIHBIM HHCTPpyMeHTOM. C Tex IIop ee MOIIb
yBeJauumiach ermie 0osbiine. DyHKIUA grep 1 o00paboTKa CTPOK — 3TO Iep-
BbIE B€ 0COOEHHOCTH, KOTOPbIE CPA3y Ke IPUXOIAT Ha YM, KOr/Ja MbI 3a1y-
MBIBA€MCs O II0-HACTOAIIEMY IMOJE3HbIX W MOIITHBIX BOBMOYKHOCTAX, IIepe-
YeHb KOTOPBHIX HEIIPEPHIBHO IIPOI0JIKAET MOMOJHATHCA YCUIUIMU CO00IITe-
crBa IPython. MbI HacTOATEIBHO PEKOMEHAYEM IIO0JINIKE II03HAKOMUTLCS
¢ obosoukoii IPython. OcBoenue ee — 5T0o HafeKHbIe MHBECTUIIUN B OyAy-
mee, 0 KOTOPHIX BaM He IIPUIETCA COYKAJIETh.



TeKkcT

IIpakTUYecKu KasKIOMY CUCTeMHOMY aAMUHUCTPATOPY IPUXOAUTCA UMETh
JIeJI0 ¢ TeKCTOM B TOM MJIM WHOM (hopMe, HATpUMeED, ¢ (haisiaMu }KypHAaJIOB,
maHHbIMU npuaoikeHuit, c XML-, HTML- u kordurypanmuoHasiMu (aiiiaa-
MU WK C BEIBOJOM HEKOTOPBIX KoMaHA. OOBIUHO AJIA paboThl BIIOJHE XBa-
TaeT TAaKUX YTUJIUT, KakK grep u awk, HO MHOTAA AJIA PEIleHUs CJA0XKHBIX 3a-
Iau HeoOxoauM OoJjiee 9JIeTaHTHBIA U BhIPAa3UTEJNbHBIN MHCTPpYMeHT. Korga
BO3HUKAET MOTPEOHOCTH cO3AaTh (haily ¢ JaHHLIMU, N3BJICUEHHBIMYU U3 APY-
rux (aiyioB, yacTo ObBIBAeT AOCTATOYHO II€PEHAIIPABUTH BBIBOJ, IIpoIlecca
00paboTKu (34ech OIATH IMIPUXOAAT Ha yM grep u awk) B ¢aitn. Ho urorma
CKJIaABIBAIOTCS CUTYAIIUN, KOT/JIa AJIA BHIIOJHEHUA 3aJaHUS TpedyeTcs NH-
CTPYMEHT ¢ 60Jiee MIUPOKUMU BO3MOKHOCTAMU.

Kak MbI y3xe roBOpuIn BO « BBeeHun» , HAIIl ONBIT IIOKA3LIBAET, UTO SI3LIK
Python mosxHO paccmarpuBaTh KaK 0ojiee 5JIeraHTHBIN, BhIPA3UTEIbHBIN
U pacmiupsembiii, uem Perl, Bash mam apyrue s3nIKM IpOrpaMMHPOBa-
HUSA, KOTOPbIE MBI UCIIOJB30BAJH B CBOel nmpakTuke. IlogpobHoe onucanue
MPUYNH, IIoYeMy MEI orleHuBaeM Python 6oJiee BeicOKO, uem Perl miau Bash
(To 3Ke caMoe OTHOCUTCA K sed u awk), mpuBoauTcs B riiase 1. CrangaprHas
oubamorexa s3bika Python, ocobeHHOCTH S3BIKA W BCTPOEHHBIE THUIIELI
TPeACTaBISIOT CO00M MOIIHBIE CPEeACTBA UTEHUsS TeKCTOBBIX (haiijioB, Ma-
HUTYJINPOBAHUSI TeKCTOM U U3BJIeUeHUA NHPOPMAIIUY 13 TEKCTOBBIX (aii-
J0B. f13bik Python u crangapTHas 6ubanoTexa 00aa4ai0T OOTaTEIMI U I'0-
KuMHI QYHKIINOHAJLHLIMI BO3MOMKHOCTAME 00pabOTKY TEKCTA C IIOMOIIBIO
CTPOKOBOTO THIIa, (halljIOBOrO TUIIA M MOAYJIA PETYJNAPHBIX BBIPAKEHUN.
Hepmasuee momoaHeHne CTaHgapPTHOM OMOaIMOTEeKH — MOAY b ElementTree —
uypesBLIUAIHO yA00eH npu pabore ¢ nanHbIMEU B popmaTe XML. B aroit ria-
Be MBI IOKasKeM, Kak 3¢ (GeKTUBHO UCII0JIb30BaTh CTAHIAPTHYIO 6ubIMOTE-
Ky ¥ BCTPO€HHBIe KOMIIOHEHTHI IIPU pPaboTe ¢ TEKCTOBOM MHMOpMaIneii.
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str

CTpoKa — 9TO IIPOCTO IMIOCJeq0BaTeIbHOCThL CUMBOJIOB. IIpu si060ii pabore
C TeKCTOBOII mH(popMaIell BbI IIOUTH HaBePHAKA BBIHYKIEHEI OyaeTe pa-
0oTaTh C HEll KaK CO CTPOKOBBLIM O0O'BEKTOM HJIM C IIOCJIELOBATEIbHOCTBHIO
CTPOKOBBIX 00beKTOB. CTPOKOBBIM THUII, Str, — 9TO MOII[HOE, TM0KOe CPEeACT-
BO MaHUIIYJINPOBAHUA CTPOKOBLIMHY JaHHBIMU. B 3TOM pasjiese moKas3bIBa-
eTcsd, KaK CO3JaBaTh CTPOKM M KaKUe OIepalliy MOYKHO BBIIOJHATH Hal
HHNMH IIOCJIe UX CO3JaHUNdA.

Co3paHue cTpok

OGBIYHO CTPOKA CO3LAETCS HMYyTeM 3aKJIUEeHWs HEKOTOPOI'O0 TeKCTAa B Ka-
BBIUKU:

In [1]: string? = 'This is a string’

In [2]: string2 = "This is another string”
In [3]: string3 = "' 'This is still another string' "’
In [4]: string4 = """And one more string”""

In [5]: type(stringl), type(string?), type(string3), type(string4)
Out[5]: (<type 'str'>, <type 'str'>, <type 'str'>, <type 'str'>)

AmnocTpo(dhbl 1 KaBLIUKY, OOBIYHBIE W TPOMHBIE, 0003HAYAIOT OJHO U TO JKe:
BCe OHU CO3JAI0T O0BEKT Thna Str. AOCTpOdBI 1 KaBBIUYKYU UAEHTUYHBI 10
CBOEMY JEeMCTBUIO U SBJIAITCA B3aNMO3aMeHsIeMbIMU. OTUM I3bIK Python
oTanyaeTcAa OoT KoMaHAHBIX 00osouex UNIX, rae amocTpodbl 1 KaBBIUYKHU
He SBJSIOTCA B3amMo3aMeHAeMbIMu. Hampumep:

jmjones@dink:~$ FOO=sometext
jmjones@dink:~$ echo "Here is $F00"
Here is sometext

jmjones@dink:~$ echo "Here is $FO0"
Here is $F0O

B asnike Perl amocTpodbl M KaBLEIUKY TAKXKe He MOT'YT 3aMelllaTh APYT APY-
ra Ipu CO3JAaHUM CTPOK. HuKe IIPUBOAUTCSA IMOXOMKUU IIPUMEpP Ha S3BLIKe
Perl.

#!/usr/bin/perl

$FO0 = "some_text";
print "-- $F00 --\n";
print "-- $F00 --\n";

U BoT Kakue pe3yabTaThl JaeT 9TOT HeGOJILIIION clleHapuil Ha a3biKke Perl:

jmjones@dinkgutsy:code$ ./quotes.pl
-- some_text --
-- $F00 --\njmjones@dinkgutsy:code$
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ATo pasauune OTCYTCTBYeT B A3biKe Python. ITpaBo onpenenaTs pasanumnsa
Python ocraBiser 3a mporpammucToM. Hampumep, BBl MOKeTe MCIOJIH30-
BaTh ammocTpPo(dbl, KOrJa BHYTPU CTPOKU MOOJKHBI HAXOIUTHCA KaBBIUKU
¥ BaM He XOTeJoCh Obl SKPAHUPOBATh UX (CHMBOJIOM OOpaTHOTrO cJjelra).
TouHO TakK e BbI MOMKeTe HCII0JIb30BaTh KaBbIUYKH, KOI'Ja BHYTPU CTPOKHA
IOJIXKHBI IIPUCYTCTBOBATD aIIOCTPOMBI ¥ BAM He X0TeJIOCh ObI 9KPAHUPOBATH
UX, KaK II0Kas3aHo B mpumepe 3.1.

ITpumep 3.1. Kasviurku u anocmpout 6 a3vike Python
In [1]: s = "This is a string with 'quotes’ in it"

In [2]: s
Out[2]: "This is a string with 'quotes’ in it”

In [3]: s = 'This is a string with \'quotes\' in it’

In [4]: s
Out[4]: "This is a string with 'quotes’ in it"

In [5]: s = 'This is a string with "quotes™ in it’

In [6]: s
OQut[6]: 'This is a string with "quotes™ in it"

In [7]: s = "This is a string with \"quotes\"” in it"

In [8]: s
Out[8]: 'This is a string with "quotes” in it’

O6paTtuTe BHUMaHMUe, UTO BO 2-U u 4-ii cTpokax BbIBozga (Out [4] m Out [8])
BKJIIOUEHIIE B CTPOKY SKPAaHUPOBAHHBIX KaBBIUEK TOTO K€ TUIIA, UTO 1 OKPY-
JKalolljie CTPOKY, IPUBEJIO IIPKU BEIBOJE K N3MEHEHIIO TUIIa HAPYKHBIX Ka-
BbIuek. (B JefCTBUTENIBHOCTH 5TO IIPUBOAUT OTOOpaKeHWe CTPOKU
K «IIPaBUJILHOMY» MPUMEHEHHNIO KaBbIueK Pa3sHBbIX TUIIOB.)

HNuorga G6piBaeT HEOOXOAMMO, UTOOBI B OJHOI CTPOKE O0BEIUHSIOCH He-
CKOJIBKO CTPOK. MHOTZa 3Ty Ipob6aeMy MOXKHO PEIINThb, BCTABJISAA CIMBOJI
\Nn TaM, rae HeoOXOAMMO CO3IaTh Pa3pPbIB CTPOKHU, HO 9TO MOBOJBHO HEYHZ00-
HBII cnoco0. [Ipyras, 6ojee sicHaA aJbTepPHATUBA 3aKJIIOYAETCS B MCIIOJIb-
30BaHUM TPOMHBIX KaBBLIUEK, KOTOPbIE IIO3BOJISIIOT OIPEIeasATh MHOTO-
CTPOUYHBIH TeKcT. B mpumepe 3.2 meMOHCTpPUPYeTCA HeydauHas MONBITKA
HMCII0JIB30BaTh allOCTPOMEI /151 OIpeeIeHsI MHOTOCTPOYHOTO TeKCTa U yC-
TeITHas MOIBITKA UCHI0JIb30BaTh TPOMHBIE allOCTPOMHI.

ITpumep 3.2. TpoiiHble KABbLUKU

In [6]: s = "this is
File "<ipython console>", line 1
s = 'this is
SyntaxError: EOL while scanning single-quoted string
(SyntaxError: obHapyxeH KOHEL CTPOKW NpW WHTepnpeTauuum CTPOKW B anocTpodax)
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In [7]: s = "' 'this is a
: multiline string" ™"

In [8]: s
OQut[8]: "this is a\nmultiline string’

IToMuMO 3TOTO CYIIECTBYET eIlle OAUH CII0c00 0003HaUEeHUA CTPOK, KOTOPHIE
B s13bIKe Python HasbIBaloTCA «CHIPBIMU» CTpoKamMu. ChIpble CTPOKH CO3/a-
[oTcA Ho6aBIeHreM CMMBOJA I' HETIOCPEACTBEHHO mepe] OTKPhIBAloIeil Ka-
BeIuKOU. Ilo cyTu mesna, chIpble CTPOKHM OTJIUYAIOTCA OT OOBIUHBIX CTPOK
TeM, UTO B CHIPBHIX CTpoKax Python me mHTepmperupyeT sKpaHUPOBAHHBIE
IIOCJIeI0BATEIbHOCTY CUMBOJIOB, TOTIA KAK B OOBIYHBIX CTPOKAX OHU UHTEP-
npetupyiorca. IIpu mHTEpIpeTanuy 3KPaHUPOBAHHBIX IIOCJIEJ0BATEIbHO-
creil B a3uiKke Python coburronaercsa npakTHYECKH TOT e Habop IPaBuUJI, KO-
TOPBIN omuchIBaeTcsa cranzapToM s3bika C. Hampumep, B 0OBIYHBIX CTPO-
Kax IOoCJeNoBaTeJbHOCTL \T MHTepIpeTupyeTca KaK CUMBOJ TaOyIaIium,
\N — KaK CHMBOJ HOBOW CTPOKH 1 \I' — KaK IIepeBoj cTpoxu. B Tabdmx. 3.1
TMPUBOAUTCS CIIMCOK d3KPAHUPOBAHHBIX ITOCTENOBATEJIbHOCTEH B A3bIKe Py-

thon.

Tabauya 3.1. dxkpanuposarrbvie nocaedosamenbHocmu 6 a3vike Python

ITocnemoBaTeIbHOCTH HHTepnpeTupyerca Kak

\newline HWrnopupyercsa

A\ CumMBoJI 06PATHOTO CJIelra
Amocrpod
Kasrruka

\a ASCII-cuMBOJ 3BYKOBOTO CUTHAJIA

\b ASCII-cumBoi 32605

\f ASCII-cumBoJ mepeBoza opMaTa (CTPAHUITBI)

\n ASCII-cuMBOJ HOBOI CTPOKH

\N{nma} NmenoBauublit cumBoJ FOHIKOa (TOIBKO AJIA CTPOK
B KogupoBKe IOHUKOR)

\r ASCII-cumBoOJI BO3BpaTa KapeTKu

\t ASCII-cuMBOJI TOPU30OHTATIBLHON TAOYIALUN

\UXXXX IlecTHagmaTepnyHbiii Kox 16-6MTOBOrO CcHUMBOJIA
(TOJIBKO AJIA CTPOK B KopupoBKe IOHUKOM)

AUXXXXXXXX IlecTHagmaTepUYHBIN KOA 32-6MTOBOTO CHMBOJIA
(TOJIBKO AJIA CTPOK B KopupoBKe IOHUKOM)

\V ASCII-cuMBOJI BEpTUKAJIBHOM Ta0y AN

\000 BocbMepuuHEBIiT KOO CUMBOJIA

\xhh IlecTHAAIIATEPUYHBIN KO CUMBOJIA
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006 sKpaHUPOBAHHBIX ITOCJIEAOBATEIBHOCTIX U CHIPHIX CTPOKAX CTOUT IIOM-
HUTbH, 0OCOOEHHO, KOT/Ia IPUXOAUTCA UMETH JIeJIO C PEryJIsPHBIMU BbIPaKe-
HUAMU, K KOTOPBIM MBI IIOZOIAeM JaJjiee B oTOH riase. B mpumepe 3.3 1e-
MOHCTPUPYETCA MCIOJb30BaHNE SKPAHMPOBAHHBIX IIOCJIEIOBATEIbLHOCTEN
1 He(popMaTUPOBAHHBIX CTPOK.
ITIpumep 3.3. dxkpanuposeartbvle nocied068aMeNbHOCTU U CblPbLe CMPOKU

In [1]: s = "\t’

In [2]: s
Out[2]: "\t’

In [3]: print s

In [4]: s = r'\t’

In [5]: s

Out[5]: "\\t’

In [6]: print s

\t

In [7]: s = """\t "
In [8]: s

Out[8]: "\t’

In [9]: print s
In [10]: s = r ""\t" "

In [11]: s
Out[11]: "\t~

In [12]: print s
\t

In [13]: s = r'\'"’

In [14]: s
Outl14]: "\'"
In [15]: print s
X

Korpa BeITTOTHAETCA NHTEPIPETAIINA S9KPAHNPOBAHHEIX II0CJIEL0BATEIBHO-
creii, \t mpeBpaiaerca B cuMBoOJ Tabynanuu. Korga mHTEepHperanus He
BBIIIOJIHSETCS, 9KPAaHMPOBAHHAS IIOCJIEI0BATEJIbHOCTL \T BOCIPUHUMAET-
cf, KaK CTPOKA M3 ABYX CUMBOJIOB, \ 1 t. CTPOKY, OKPYsKeHHbIe KaBbIuKa-
My uau anoctpodamMu, OOBIYHBIMYM UM TPOMHBIMHU, IIOAPa3yMEBAIOT, UTO
IOCJeN0BATEJbHOCTh \t OyZeT MHTePIPeTHPOBATHLCI KaK CUMBOJ Ta0yJis-
nuu. Ecau Te jKe camble CTPOKU IIPEABAPAIOTCA CUMBOJIOM I, IIOCJIEHOBa-
TeJBbHOCTDH \t MHTEPIPEeTUPyeTca KaK ABa CUMBOJIa, \ 1 t.

Emte oxme oryc aToro npuMepa — pagauunusa Mmexay __repr__u __str__. Ko-
rIa UMs IepeMeHHO BBOAUTCA B CTPOKE IIpuriariesus obomouxku IPython
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U Ha)KMMaeTcs KjaaBuiiia Enter, sHaueHue mepeMeHHOI 0TOOpakaeTcsa BbI-
30BOoM MeToza __repr__. Korga BBOAUTCS MHCTPYKIUSA Print, KOTOpoii mepe-
maeTcsa MMA IIepeMeHHOM, W Ha)KUMaeTcsd KJaBuina Enter, mepemeHHasd
oToOpaskaeTcsi BbI30OBOM MeTroga __str__. MHCTpyKIua print mHTEpIpeTn-
pyeT sKpaHupOBaHHELIE IOCJIEL0BATEILHOCTH B CTPOKE 1 OTOOPAXKaeT UX Co-
oTBeTCcTBYIOIIUM obpasom. ITogpobHee o __repr__ m __str__ pacckasbIBaer-
cs B rJiaBe 2, B paszese «baszoBbie MOHATUA» .

BCTpOEHHbIe MeTo4bl n3Bne4yeHNA CTPOKOBbIX AaHHbIX

Ctpoku B sa3biKke Python — 5T0 06'beKThI, II09TOMY OHI UMEIOT METObI, KO-
TOPBIE MOT'YT BBISBIBATBLCSA AJIA BHIIIOJIHEHUA OIIPeieJIeHHbIX onepanuii. Ox-
HAKO IIOJl «MeTOAaMU» MBI IOAPa3yMeBaeM He TOJIbKO METOIbI, KOTOPBIMU
obJyiagaeT TUII Str, HO 1 JIOObIe APYTHe CIIOCOObI, II03BOJISAIOIIE N3BJIEKATD
IaHHbIe 13 00beKTOB TUMAa Str. Cioja BXOAAT BCe METOIbI TUIIA Str, a TAKKe
orepaTopsl in u not in, IpuBeAeHHBIE B IPUMeEpPeE, CJAEIYIOIIeM HUXKE.

C TeXHUUYECKOM TOUKM 3PEHUA, OIePaTOPhI MIPOBEPKH YCJIOBUA in 1 not in
BBIBBIBAIOT MeTOJ __contains__() o0bexTa str. 3a HOMOJHUTEIbLHON NHGOP-
MaIuei o ToM, Kak paboTaioT 9TH OIepaToOphl, oOpallaiTech K MPUIOKe-
Huio. OmepaTopsl in m not in MOTYT MCIIOJIB30BATHCA JJIsI IPOBEPKU, SB-
JISIeTCS JIM HEKOTOPAas CTPOKA YaCThIO IPYTOM CTPOKM, KaK IIOKAa3aHO B IIPU-
mepe 3.4.

ITIpumep 3.4. Onepamoput in u not in
In [1]: import subprocess
In [2]: res = subprocess.Popen([ 'uname’, '-sv'], stdout=subprocess.PIPE)
In [3]: uname = res.stdout.read().strip()

In [4]: uname
Out[4]: 'Linux #1 SMP Tue Feb 12 02:46:46 UTC 2008°

In [5]: "Linux' in uname
Out[5]: True

In [6]: 'Darwin’ in uname
Out[6]: False

In [7]: "Linux' not in uname
OQut[7]: False

In [8]: 'Darwin’ not in uname
Out[8]: True

Ecau crpoka string? comep:RuT cTpory stringl, To BeIpaskenme stringl in
string? BepHeT 3HaUeHUe True, B IPOTUBHOM cJiyuae — 3HaueHue False. ITo-
3TOMY IIPOBEPKA BXOXKJIEHUA CTPOKU 'Linux" B CTPOKY uname B HaIleM CJy-
Yae faeT B peadyJibTaTe 3HaueHUe True, a IpoBepKa BXOMKJEHUA CTPOKHU
"Darwin” B CTPOKY uname maer 3maueHme False. IIpuMenenue omeparopa not
in MbI IIPUBEJIN «JId KOMILJIEKTa» .
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WMuorga 6bIBaeT JOCTATOYHO Y3HATDH, YTO HEKOTOPAS CTPOKA SBJISAETCS IO -
CTPOKOH APYyroii cTpoku. A mHOrga Tpebyercsa y3HATh, B KaKOIH IIO3UINHI
HAXOIHUTCA UCKOMAS IMOACTPOKA. BEIACHUTEL 3TO MOMKHO C IIOMOII[LIO METO-
moB find() m index(), Kak MOKa3aHoO B IpuMepe 3.5.

ITpumep 3.5. MemoOut find( ) uindex( )

In [9]: uname.index( ' Linux")
Out[9]: 0

In [10]: uname.find( Linux")
Out[10]: O

In [11]: uname.index( Darwin’)

<type ‘'exceptions.ValueError'> Traceback (most recent call last)
/home/jmjones/code/<ipython console> in <module>()
<type 'exceptions.ValueError'>: substring not found

In [12]: uname.find( 'Darwin")
OQut[12]: -1

Ecnu cTpoka string! mpucyTCTBYeT B CTPOKe Sstring? (Kaxk B JaHHOM IIPUMe-
pe), merox string?2. find(string1) BepHeT MHAEKC MEePBOrO CUMBOJIA StringT
B CTPOKe string?2, B mpoTuBHOM cyiyuae oH BepHer -1. (He 6ecnokoiiTecsh,
K MHIEeKcaM MBI IIepeiieM uepes MraoBeHue). TouHO Tak Ke, ecid CTPOKa
string1 mpucyTCcTByeT B CTPOKe String2, meTon string2.index(string1) Bep-
HeT UHAEKC IIepBOTr0 CUMBOJIa Stringl B CTpoKe String?2, B HPOTUBHOM CJIY-
yae OH BO30yauT uckJaoueHue ValueError. B ganHoM mpumepe meton find()
O0HAPYIKII IOACTPOKY "Linux" B Hauaje CTPOKH, IIOSTOMY OH BEePHY.JI 3HA-
yenne 0. OgHako meron find() He cMor OOHAPYXKUTH IIOACTPOKY "Darwin”
B 9TO# CTPOKe, IIOITOMY OH BepHYJ 3HaueHue -1. Korga B omepamuoHHOMN
cucteMe Linux 6bljIa BRINOJIHEHA IOMBITKA OTBICKATH MOACTPOKY “Linux”
¢ IOMOTITbI0 MeToa index(), OBLT MOJIyYeH TOT JKe pPe3yJbTaT, UTO U B CIY-
yae npuMeHeHuA MeToma find(). Ho mpu mombITKe OTHICKATE IIOACTPOKY
"Darwin” meron index() Bo30OyAMI UCKJIOUeHre ValueError, moKassiBas, UTO
He CMOT OTBICKATh BTY IIOJICTPOKY .

I/ITaK, YTO MOMKHO JeJaTh C 9TUMHU YMNCJIOBBIMHI <<I/IH,I.IeICcaMI/I>>? Baqu OHU
HaM HYXHBI? CTPOKM MHTEPIPETUPYIOTCA KaK CIUCKU CHUMBOJIOB. «MH-
IeKC», KOTOPBIA Bo3BpaIaercsa merogamu find() m index(), mpocTo moxa-
3LIBAeT, HAUMHAA ¢ KaKOT'0 CIMBOJIA B 00JIbIIIEH CTPOKE ObIIO 00HAPYKEHO
COBIIaJieHNE, KaK IMOKa3aHo B mpumepe 3.6.
ITpumep 3.6. Cpes cmporu

In [13]: smp_index = uname.index( SMP")

In [14]: smp_index

Out[14]: 9

In [15]: uname[smp_index:]
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Qut[15]: "SMP Tue Feb 12 02:46:46 UTC 2008°

In [16]: uname[ :smp_1index]

Out[16]: "Linux #1

In [17]: uname

OQut[17]: "Linux #1 SMP Tue Feb 12 02:46:46 UTC 2008°

Mgz1 okasanuch B COCTOSIHUM YBUJETH BCe CHMBOJIBI, HAUMHASA C CMBOJIA,
WHJIEKC KOTOPOro ObIJ MOJIyUeH B pes3yJbTaTe MOMCKa IIOACTPOKu “"SMP",
¥ 10 KOHIIA CTPOKU, BOCIOJIL3OBABIINCH CUHTAKCUUYECKOU KOHCTPYKIIMEH
usBJedeHUs cpesa string[index: ]. MBI TaKsKe CMOTIJIN YBUIETH BCe CUMBO-
JIBI OT HauvaJja CTPOKHU Uname A0 MHAEKCA, KOTOPBIH ObLI IIOJYUYEeH B Pe3yJIb-
TaTe MOMCKAa MOACTPOKM "SMP", IpMMeHUB CUHTAKCUUECKYIO KOHCTPYKIINIO
usBJeueHUA cpesa string[:index]. Bce pasamumsa MeXKAy STUMU ABYMS
KOHCTPYKIUAME 3aKJIOYAIOTCA B MECTOIOJIOXKEHUU CHUMBOJIA IBOETOUYUS
(1) oTHOCUTEIBHO MHAEKCA.

ITenp mpuMepOB HA U3BJEUEHNE CPe3a CTPOKU U IPUMEHEHUS OIepPaTOPOB
in u not in cocTOMUT B TOM, YTOOBI ITIOKA3aTh BaAM, UTO CTPOKHU ABJSIOTCS I10-
CJIeZIOBATEJIbHOCTSIMU U II09TOMY 00JIafal0OT TEeMU K€ OCOOeHHOCTSIMU, UTO
¥ APYyTHUe MOoCJeq0BaTeIbHOCTU, TaKe KaK CIUCKU. Bojiee moOJIHO mocaeno-
BaTeJbHOCTU OOCy:KIaioTcsa B paszesie «Sequence Operations» B riase 4
kuuru «Python in a Nutshell» (usgaTenscrso O’Reilly) Asrekca MapTenan
(Alex Martelli) (aTot pasgen gocrynen B lHTepHeTe Ha caiiTe U3JaTeIbCT-
Ba: http://safari.oreilly.com /0596100469 /pythonian-CHP-4-SECT-6).

E1re n1Ba cTpoKOBBIX MeTozA, startswith() m endswith(), Kak caexyer us ux
Ha3BaHUI, IOMOTYT OIPEIEJUTD, « HAUMHAETCI» JIU WU «3aKaHUMBACTCS»
JIVL CTPOKa OIpeie;IEeHHOM ITOACTPOKOH, KaK II0Ka3aHo B mpuMepe 3.7.

ITpumep 3.7. MemoOu startswith( ) u endswith( )
In [1]: some_string = "Raymond Luxury-Yacht"”

In [2]: some_string.startswith("Raymond")
OQut[2]: True

In [3]: some_string.startswith("Throatwarbler™)
Out[3]: False

In [4]: some_string.endswith("Luxury-Yacht")
Out[4]: True

In [5]: some_string.endswith("Mangrove™)
OQut[5]: False

Kax Bugute, nunrepmnperarop Python Bosspairjaer mudopmManuio, KoTopas
TOBOPHUT O TOM, UTO cTpoKa «Raymond Luxury-Yacht» Haummaercsa ¢ mon-
cTtpoku «Raymond» m 3akamumBaerca moacTpokoil «Luxury-Yacht». Oma
He HaunHaeTcsa ¢ mogcTpoku « Throatwarbler» 1 He 3aKaHYMBaeTCA HOLCTPO-
Kot «Mangroves. JlocTaTOYHO IPOCTO TE K€ Pe3yJbTaThl MOXKHO IOJYUYUTH
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C IIOMOIIBIO ONlE€PAIlMM M3BJICUCHUS Cpe3a, HO TAKO IOAXOJ K PeIIeHUI0
BBITVIAJUT MeHee HATJIAJHO WM MOMKEeT IMOKa3aThCs HECKOJLKO YTOMUTEIh-
HBIM B peajin3aliii, Kak MIOKa3aHo B Ipumepe 3.8:

ITpumep 3.8. Hmumayus memodos startswith( ) u endswith( )

In [6]: some_string[:len("Raymond”)] == "Raymond”
OQut[6]: True

In [7]: some_string[:len("Throatwarbler™)] == "Throatwarbler”
OQut[7]: False

In [8]: some_string[-len("Luxury-Yacht™):] == "Luxury-Yacht”
Out[8]: True

In [9]: some_string[-len("Mangrove"):] == "Mangrove”
Out[9]: False

oA

[*™¥ ]  Omnepauus u3BJIeYeHHs CPe3a CO3LAET U BOSBPAIAET HOBBIH CTPOKO-
f:. p BBI 00BEKT, a He U3MEHeT caMy CTPOKY. Eciu onepaiun ussieue-
'In_1 a

yj+' HUA Cpe3a JacTo UCIOJB3YIOTCS B CIleHAPUM, OHU MOTYT OKa3bIBaTh
*  CYIIeCTBEHHOE BIUSAHUE Ha HOTPe0JIeHVEe NaMATU U Ha IIPOU3BOLU-
TeJIbHOCTh. Jlake ecam 3aMETHOrO BIMAHUS HA IPOUSBOJUTEIb-
HOCTb He OIIyIllaeTcs, TeM He MeHee, Jydllle BO3Jep:KaTbCcAd OT MC-
T0JIb30BaHUA Ollepaluil u3BJIeUeHNUA cpesa B ciydyaax, Korja AocTa-
TOYHO IIPUMeHeHUA MeToAoB startswith() mendswith().

MgzI cymesiu yoeAUTHCA, UTO IePBhIe CUMBOJIBI B CTPOKe some_string, umceio
KOTOPBIX pPaBHO AjuHe cTpoku «Raymond», coorBercTByIOT cTpoKe «Ray-
mond». [IpyruMu cJi0BaMu, MBI CyMeJIu YOoeAUThCA, UTO CTPOKA some_string
HAYMHAEeTCsI ¢ IoAcTpoKum «Raymond», 0e3 wHCIOIb30BAHUA MeETOIA
startswith(). TouHo Tak Ke MbI CMOIJIN YOeAUTHCSA, YTO CTPOKA 3aKAHUM-
BaeTcsa moAcTpokoi « Luxury-Yacht».

Metopst 1strip(), rstrip() u strip() 6e3 apryMeHTOB yZaJAIOT BeAyliue,
3aKJIIUYNTE/IbHBIE, X BeAYIlNe U 3aKJIIUYNTE/IbHbIE IPOOeIbHbIE CMBOJILI,
COOTBETCTBEHHO. B KauecTBe TaKMX IIPOOETHLHBIX CHMBOJIOB MOJKHO Ha-
3BaTh CHUMBOJILI Ta0OYJIAINN, MIPOOEIbl, CHMBOJILI BO3BPATa KAPETKU U HO-
Boli cTpoku. MeToz 1strip() 6e3 apryMeHTOB yaaJiseT J0bie TpodeIbHbIe
CHMBOJIBI, KOTOPBIE HAXOOATCSA B Hauvalie CTPOKM, ¥ BO3BpAIllaeT HOBYIO
cTpoKy. Meron rstrip() 6es apryMeHTOB yhaJisieT Jo0ble IpobeabHbIe CTM-
BOJIBI, KOTOPbI€ HAXOAATCA B KOHIE CTPOKM, ¥ BO3BPAII[aeT HOBYIO CTPOKY.
Merog strip() 6e3 apryMeHTOB yajseT Jo0ble IPodeIbHbIe CMBOJbBI, KO-
TOpbIe HAXOAATCSA B HaUuajie M B KOHIIE CTPOKM, 1 BO3BPAIIaeT HOBYIO CTPO-
KY, KaK ITOKa3aHo B mpuMepe 3.9.

oA

= | Bcee Tpu Merona us cemeiicTBa strip() He UBMEHAOT caMy CTPOKY,
f;-. ‘ a co3maioT ¥ BO3BPAIAIOT HOBBLIM CTPOKOBBIN 00BEKT. BO3MOXKHO,
Ll -

§j+. BBI HUKOTZa He OyZeTe UCIBITHLIBATh IPOOJIEM C TAKUM IIOBEJeHUEM
" MEeTOIOB, HO BbI JOJIKHBI 3HATH O HEM.
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ITpumep 3.9. MemoO0ut lstrip( ), rstrip( ) u strip()

In [1]:

In [2]:
Out[2]:

In [3]:

In [4]:
Outl[4]:

In [5]:

spacious_string = "\n\t Some Non-Spacious Text\n \t\r"

spacious_string
‘\n\t Some Non-Spacious Text\n \t\r’

print spacious_string
Some Non-Spacious Text

spacious_string.lstrip()
"Some Non-Spacious Text\n \t\r’

print spacious_string.lstrip()

Some Non-Spacious Text

In [6]:
Out[6]:

In [7]:

In [8]:
Out[8]:

In [9]:

spacious_string. rstrip()
‘\n\t Some Non-Spacious Text’

print spacious_string.rstrip()
Some Non-Spacious Text

spacious_string.strip()
"Some Non-Spacious Text'

print spacious_string.strip()

Some Non-Spacious Text

Bce tpu meroma, 1strip(), rstrip() u strip(), MOTyT IpHMHHUMATh €IUHCT-
BEHHLIII Heo0A3aTeIbHBIA apryMeHT: CTPOKY CMMBOJIOB, KOTOPHBIE CJAEeyeT
VIOAJIUTL U3 COOTBETCTBYIOIIEr0 MeCTa CTPOKH. ITO 03HAUAET, UTO METOIbI
cemeiicTBa Strip() He IIPOCTO YAAIAIOT MPOOEIbHBIE CUMBOJIBI — OHU MOTYT
VIOaJISATh JIIOObIe CMBOJIBI, KaKIie Bbl YKaMKeTe:

In [1]:
In [2]:
Out[2]:
In [3]:
Out[3]:
In [4]:
Out[4]:
In [5]:
Out[5]:

xml_tag = "<some_tag>"
xml_tag.lstrip("<")
"some_tag>’
xml_tag.lstrip(™>")
"<some_tag>"
xml_tag.rstrip(™>")
"<some_tag’

xml_tag. rstrip("<")

"<some_tag>’

31xech MbI yaaauan us Tera XML jgeByio 1 IpaByio yIriioBble CKOOKH, 110 OJ-
HOM 3a pas. A Kak OBITb, €CJIM HaM IIOTPedyeTcs yIaJIuTh o6e CKOOKU OTHO-
BpeMeHHO? CresaTh 5TO MOYKHO CJIEIYIOIINM CIIOCOO0M:

In [6]:
Out[6]:

xml_tag.strip("<").strip(">")

"some_tag’
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MeTonb! cemeticTBa strip() BO3BpaIIalT CTPOKY, IIOITOMY MBI MOKEM BEI-
3LIBATh APYTUe CTPOKOBBLIE OIlepaluy MPAMO BCJEN 3a BBISOBOM MeETOna
strip(). B aTom mpumMepe MbI O0bEeIMHNIN BBI3OBEI METOAOB Strip() B Ie-
nouky. IlepBbIii BBI30B MeToma Strip() ymanasdeT HadyadbHBLIN cUMBOJ (JIe-
BYIO YIJIOBYIO CKOOKY) 1 BO3BpalllaeT CTPOKY, a BTOpoit meTox strip() yaa-
JSeT 3aBepIIaloiuii CUMBOJ (IIpaByl0 YIJIOBYI0O CKOOKY) M BO3BpalllaeT
CTPOKY "some_tag". OmHaKO cyIlecTByeT 0oJjiee IMPOCTOI CIIoco0:

In [7]: xml_tag.strip("<>")
Out[7]: 'some_tag’

Bosmo:kHO, BEI HOAyMAaJn, YTO METOABI ceMelicTBa Strip() yaaasioT TOUHOe
BXOMKJeHIe YKa3aHHOUM ITOJCTPOKM, HO B AEMCTBUTEIHLHOCTH YHAJAIOTCS
Jio0bIe IocJeqoBaTeIbHbIEe BXOMKIEHUS YKAa3aHHBIX CUMBOJIOB C COOTBETCT-
BYIOIIlell CTOPOHEI CTPOKHX. B 3TOM mocjiegHeM npuMepe MmeTony strip() ObI-
JIO TIPeAIINCAaHO YAAJIUTh "<>". 9TO HEe 03HAUAeT TOUHOE COOTBETCTBUE IIOJ-
CTpoKe "<>" 1 He 03HAYAeT, YTO AOJKHBI ObITh YAAJeHbl BXOMKICHUS STUX
IBYX CUMBOJIOB, CJEAYIOMINX APYT 3a APYrOM UMEHHO B TAKOM IIOPAIKE, —
9TO 0O3HAYAET, UTO MOJKHBI OBbITH YAAJEeHbl CUMBOJBI <" MJIX ">, HAXOM;S-
Iuecs B HavaJie MU B KOHIE CTPOKH.

Huxe npuBoguTCs, BO3MOXKHO, 00Jiee MOHATHBIN IIPUMEp:
In [8]: gt_lt_str = "< 1t strooo”
In [9]: gt_lt_str.strip("<>")
Out[9]: "gt 1t str’
In [10]: gt_lt_str.strip("><")
Qut[10]: "gt 1t str’

31ech MBI YIAJIUJIN BCEe BXOMKIEHUSA CUMBOJIOB "< WX ">" ¢ 000MX KOHIIOB
cTpoku. TakuM cmoco60M MBI MOKEM JMKBUINPOBATDH IIPOCTHIE CHMBOJIBI
¥ IIPOGeJIkI.

CileyeT 3aMeTHUThL, YTO TAKOM IIpPHUEeM MOXKeT paboTaTh HEeCKOJILKO He TaK,
KaK BBI OJKHJaeTe, HallpUMep:

In [11]: foo_str = "<fooooooo>blah<foo>"
In [12]. foo_str.strip("<foo>")
Out[12]: 'blah’

Y Bac Morjio OBI CIOMKUTHCSI MHEHMEe, UTO MeTon strip() B aTOM mpumMepe
VIOAJIUT CUMBOJIBI CIIpaBa, HO He cjaeBa. OQHAKO OH OOHAPYIKUT U YIAJUT
JI00BIe IIOCJIefOBaTeIbHbIE BXOMKIEHUA CUMBOJIOB "<, "f", "0" m ">". 910
He ominbKa, MbI He IPOIIYCTUJIN BTOPOM CUMBOJI "0”. BoT eIrie oquH, 3aKJI0-
YUTEJbHBIA HPUMEP MCIIOJb30BaHUA MeToAa Strip(), KOTOPBIN IIPOSICHUT
9TO YTBEPIKAEeHUE:
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In [13]: foo_str.strip("><of")

Out[13]: 'blah’
31ech yAAIAOTCA CUMBOJBI ">, "<", "f" "0", XOTS OHH CJIeAYIOT HE B 9TOM
nopAagke.

Metonsr upper() u lower() yaAoOHO HCIIOJNBL30BAThH, KOTJa HEOOXOIMMO BbI-
TMOJTHUTDL CPaBHEHUE IBYX CTPOK 0e3 yuera peructpa cuMBosoB. MeTox up-
per() BO3BpAaIllaeT CTPOKY CO BCEMHU CHUMBOJAMU U3 OPUTMHAJIBHON CTPOKU
B BepxHeM peructpe. Meron lower () Bo3BpalllaeT CTPOKY CO BCEMU CHMBO-
JaMU U3 OPUTUHAJBHONU CTPOKY B HUKHEM PeTuCcTpPe, KaK ITI0Ka3aHo B IPU-
mepe 3.10.

ITpumep 3.10. Memodut upper( ) u lower( )
In [1]: mixed_case_string = "VOrpal BUnny"

In [2]: mixed_case_string == "vorpal bunny”
Out[2]: False

In [3]: mixed_case_string.lower() == "vorpal bunny”
OQut[3]: True

In [4]: mixed_case_string == "VORPAL BUNNY"
Out[4]: False

In [5]: mixed_case_string.upper() == "VORPAL BUNNY"
OQut[5]: True

In [6]: mixed_case_string.upper()
Out[6]: '"VORPAL BUNNY"

In [7]: mixed_case_string.lower()
Out[7]: 'vorpal bunny’

Ecyix BaMm HE00XOQMMO U3BJIeUDb YACTh CTPOKM, OTPAHMUYEHHON KaKIMU-JIN-
00 CUMBOJIAMU-PA3HEJIUTEIAMMA, METO Split() IMpegocTaBUT BaM 3Ty BO3-
MOXKHOCTbh, KaK IIOKa3aHo B mpumepe 3.11.

ITpumep 3.11. Memod split( )
In [1]: comma_delim_string = "pos1, pos2, pos3”
In [2]: pipe_delim_string = "pipeposi|pipepos?2|pipepos3d”

In [3]: comma_delim_string.split(", ")
Out[3]: ['pos1’, 'pos2’, 'pos3']

In [4]: pipe_delim_string.split('|")
Out[4]: [ 'pipepost’, 'pipepos?2’, 'pipepos3’]

Metony split() mepemaercsa cTpoKa-pasgeanTes]b, 10 KOTOPOMY Heo0X0u-
MO pasOUTh CTPOKY HaA HOJACTPOKU. HacTo 9TO efUHCTBEHHBIN CUMBOJ, Ta-
KOI KaK 3amATas MV BePTUKAJbHAA UepTa, HO 9TO MOJKET OBITH CTPOKA,
comepsKkaIiaa 0OoJiee OJHOTO CHMMBOJa. B JaHHOM HOpuMepe MbI pasdouaun
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CTpPOKY comma_delim_string mo 3amATbIM, a CTPOKY pipe_delim_string — mo
CHUMBOJIY BePTUKAJIbHOM UepTHI (| ), TepefaBas CHUMBOJI 3aTISITOM I BEPTHU-
KaJbHOU uepThl MeTony split(). BosBpamaeMbIM 3HaUeHNEM MeTOLA SIBJIS-
eTCs CIUCOK CTPOK, KasKJasd 13 KOTOPBIX IIPeACTaBJIseT cob0il rpyniy Io-
cJeqoBaTeJbHBIX CUMBOJIOB, HAXOAAIINUXCSI MeXKAY pasaeaureasamu. Korga
B KauecTBe paslejuTesisd HeoOXOAMMO MCIOJIb30BATH HE eIUHCTBEHHBIN
CUMBOJI, a HEKOTOPYIO CTPOKY, MeTok split() cupaBurca u ¢ atum. K mo-
MEHTY HallMCaHU STUX CTPOK B A3biKe Python orcyTcTBoBa CUMBOJIBHBIN
TUII, IOATOMY XOTS B mpuMepax MeTon split() mosiydaa egUHCTBEHHBIN
CUMBOJI, OH pacCMaTpuBaJCA METOJOM KaK CTpoka. IlosaTomy, Korja MeTo-
oy split() mepemaeTcsa HECKOJIbKO CUMBOJIOB, OH 00paboTaeT u nx, Kak Io-
KasaHo B mpuMepe 3.12.

ITpumep 3.12. Cmpoxa-paszdenrumens 6 memode split( )
In [1]: multi_delim_string = "posIXXXpos2XXXpos3™"

In [2]: multi_delim_string.split("XXX™")
Out[2]: ['pos1’, 'pos2’, 'pos3']

In [3]: multi_delim_string.split("XX")
Out[3]: ['post’, "Xpos2', 'Xpos3']

In [4]: multi_delim_string.split("X")

Out[4]: ['post’, "', "', 'pos2', "', "', 'pos3']
O6paTuTe BHUMAHNUE, YTO CHAUAJIA MBI MCIOJb30BaJIN B KaUueCTBE pa3lesin-
TeJsA CTPOKY XXX nmada pasgeneHus cTpokm multi_delim_string. Kax
¥ OJKHJAJIOCh, B pe3yJbTaTe ObLJ IIOJYUYeH CIIMCOK [ 'pos1’, 'pos2’, 'pos3d’].
3aTeM, MBI UCIIOJb30BAJI B KAUeCTBE Pas3leUTesA CTPOKY "XX' W MeTox
split() Bepuya [ 'pos1’, 'Xpos2', 'Xpos3']. 3mech meTon split() BeIOpas Bce
CUMBOJIBI, HAXOASIMECS MeXKAy cocefHUMH pasaeaurteasavu XX'. Ilox-
CTPOKa "po0s1’ HauMHAaeTCA C Hadyaja CTPOKHM M IIPOCTUPAEeTCA A0 IIePBOTO
paszgeautesada 'XX'; DOACTPOKAa "Xpos2™ pacmoJjiaraeTcsa cpaldy 3a IepPBBIM
BXOKJeHUEeM pasfeyuTend "XX' U IPOCTHUPAETCA AO BTOPOTO €Tr0 BXOMKIe-
HHUA; ¥ DOACTPOKA "Xp0os3” pacmoJjaraeTcs cpas3y 3a BTOPBIM BXOXKJIEHUEM
XX" m mpocTupaeTrcs mo KoHIla ctpoku. Ilocaenuuit Bb13oB MeToma split()
HOJIyUYaeT B KauecTBe pasiesinTesisd eIUHCTBeHHBIN cuMBoJ “X'. O6paTure
BHUMAaHUE, 4YTO MO3UIUAM MEXKIy COCeIHUMU CUMBOJIaMU "X COOTBETCTBY-
IOT mycThIe CTPOKH (') B pe3yJIbTUPYIOIIEM CIIUCKe. TO 03HAYAET, UTO Me-
Ky COCeIHUMU CUMBOJIaMU X' HUYEro HeT.

Ho Kax GbITh, €cIM HEOOXOAMMO Pa30UTh CTPOKY TOJBKO II0 IIEPBBIM N BXO-
JKAEHUAM yKasaHHoOro paspenurtens? Iasa sToro merony split() caemgyer
mepegaTh BTOPOM apryMmeHT, ¢ mmeHeM max_split. Korma Bo BTopom apry-
MeHTe max_split metomy split() mepemaeTcs IeiouKCcJIeHHOE 3HAUEHNE, OH
BBITIOJTHUT TOJIBKO YKa3aHHOE YHCJIO Pa30MeHUN NCXOIHOM CTPOKN:

In [1]: two_field_string = "8675309,This is a freeform, plain text, string”

In [2]: two_field_string.split(", ", 1)
Out[2]: ['8675309', 'This is a freeform, plain text, string']
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3Iech MbI pa3brBaeM CTPOKY II0 3aIMISATHIM U IIPeAIrchkiBaeM MeTony split()
BBINOJIHATEL TOJIBKO OAHO pasbuenue. HecMoTpsa HA TO, UTO B CTPOKE IPHU-
CYTCTBYET HECKOJbKO 3allATHIX, CTPOKA ObLIa pas30duTa TOJIbLKO OJUH pas.

Ecau Heob6xommMo pas3buTh CTPOKY HO mpobesiaM, HalpuMep, YTOOBI W3-
BJIEUDb U3 TEKCTA OT/eJIbHbIE CJI0BA, 3Ty 3aJa4y JIETKO MOKHO PEIIUTh BhI30-
BOM MeToja split() 6e3 apryMeHTOB:

In [1]: prosaic_string = "Insert your clever little piece of text here.”

In [2]: prosaic_string.split()

Out[2]: ['Insert’, 'your', 'clever’, 'little’, 'piece’, 'of', 'text', 'here.']
Korma meton split() He moaydyaeT HUKAKUX apryMeHTOB, II0 YMOJUYAHUIO
OH BBITIOJIHAET pas30ueHne CTPOKHU 10 IPOOeIbHBIM CUMBOJIAM.

Yarre BceTo BbI OyIeTe IOJIydYaTh UMEHHO Te pe3yJIbTaThl, KOTOPhIE OXKUa-
Jgu nonyuutb. OZHAKO B CIy4yae MHOTOCTPOUHOI'O TEKCTa Pe3yJIbTaT MOMKET
MOJYYUTHCA HEOKUAAHHBIM AJIdA Bac. YacTo mpu paboTe ¢ MHOTOCTPOYHBIM
TeKCTOM OBIBAeT HEOOXOAMMO BBLIIOJHATEL €ro 00paboTKY II0 OJHOM CTPOKe
3a pas3. Ho BBI MOsKeTe ¢ yauBJIeHHeM O0HapPYKUTh, UYTO IIporpaMMa pasou-
BaeT TaKO# TeKCT Ha OTAeJIbHbIE CJI0BA:

In [1]: multiline_string = """This
. 1s
ca multiline
.. plece of
cotext

In [2]: multiline_string.split()
Out[2]: ['This", 'is', 'a’, 'multiline’, 'piece’, 'of', 'text']
JJa Takux crydaeB JIydIlle IOAXOAUT MeTox splitlines():
In [3]: lines = multiline_string.splitlines()
In [4]: lines
OQut[4]: ['This', "is’, 'a multiline’, 'piece of', 'text']
Meton splitlines() Bo3BpalllaeT COMCOK BCEX CTPOK M3 MHOTOCTPOUYHOTIO

TEeKCTa U COXPaHseT I'PYIIIEI «CJI0B». Ilocae 3TOro MOKHO BLITIOJIHUTH UTE-
paiuu o oTAeJbHBIM CTPOKAM TeKCTa U U3BJIeUb OTAEeJbHbBIE CJI0BA:

In [5]: for line in lines:
: print "START LINE::"
print line.split()
print "::END LINE"

START LINE:
['This']

. END LINE
START LINE:
['is']

. END LINE
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START LINE::

['a’, 'multiline’]

. END LINE

START LINE::

[ 'piece’, 'of']

::END LINE

START LINE::

["text']

::END LINE
WNuorga 6piBaeT HEOO6XOAMMO HE aHAJIU3WPOBATH CTPOKY MM U3BJIEKATh U3
Hee MH(POpPMAINIO, a 00BEIUHUTH B CTPOKY Y/Ke HMeIOIuecs AaHHBIE.
B sToMm ciryuae BaM Ha MOMOIIB IPpUAET MeTox join():

In [1]: some_list = ['one’, "two', ‘'three’, 'four']

In [2]: ', ".join(some_list)
Out[2]: "one, two, three, four

In [3]: ', ".join(some_list)
Out[3]: ‘one, two, three, four’

In [4]: "\t'.join(some_list)
Out[4]: ‘one\ttwo\tthree\tfour"

In [5]: "".join(some_list)
Out[5]: ‘onetwothreefour’

y‘II/ITBIBaH, 4YTO MCXOAHBbIEC NaHHbIEe XPAaHATCA B BHO€E CIIMCKAa, MbI MOJXEM
00'BbeIMHUTL CTPOKU 'One’', 'two', "three' m four' HECKOJbKMMH CIIOCO0Aa-
Mu. MbI 00'beIHAEM 3JIEMEHThBI CIMCKa some_list ¢ IOMOIIbIO 3aIATOIH, 3a-
IATON W mpobesa, CUMBOJIA TaOYJIAIMNA U IIYCTOM cTpoKku. Meron join() —
9TO CTPOKOBLIIZ METOH, IIO3TOMY BBLISOB €ro B KauecTBe MeToja JINTepaJia,
TAKOro Kak ', ', ABJIAETCA KOPPeKTHLIM. MeTox join() mpmHMMaeT B Kaue-
CTBe apryMeHTa II0CJIeJ0BaTeIbHOCTE CTPOK 1 00'beJUHAET UX B OJHY CTPO-
Ky TakK, I‘ITO6I:I QJIEMEHTHI II0CJIeJOBAaTEJIBHOCTHU PacCIiiojarajmuchb B MICXOJHOM
HOpAIKEe U OTAEJSAINCH CTPOKOM, AJIS KOTOPOIi BbI3bIBaeTCA MeTo I join().

MbI mOKHBI NMPEAYIPenuTh Bac 06 OCOOEHHOCTAX IIOBEJEHUsS MeToqa
join() 1 006 apryMeHnTe, KOTOPLI OH OKKUAaeT HoJayunTh. O0paTuTe BHIMA-
HUe: MeToH join() OKuAaeT MOJYUYUTDH MOCJEeJOBATeIbLHOCTh CTPOK. A UTO
MPOM30MIeT, ecJau eMy IepelaTh MOCJeTOBATEIbLHOCTD IEJbIX YHCes?
Baraauure!

In [1]: some_list = range(10)

In [2]: some_list
Out[2]: [0, 1, 2, 3, 4, 5, 6, 7, 8, 9]

In [3]: ",".join(some_list)

exceptions. TypeError Traceback (most recent call last)

/Users/jmjones/<ipython console>
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TypeError: sequence item 0: expected string, int found
(TypeError: anemeHT 0 nocnenoBaTeNbHOCTW: OXMpaeTcd CTpoka, 00HapyxeHo Lenoe)

Huarnoctuuyeckass nHGOpMAaINs, IPUIOKEHHAS K UCKJIIOUEHUIO, BO30YIK-
IEeHHOMY MeTOJOM join(), JOCTATOUHO SCHO OOBSICHSET IIPOUCIIeqIIee, HO
TaK KakK 9TO JOBOJbHO PACIpPOCTpaHeHHAas OIMOKa, B TOM CTOUT Pas3o-
OpaTbcsi. BeI IerKo cmoskeTe n30eKaTh 9TOM JIOBYIIKY C IIOMOIILIO IIPOCTO-
ro reLeparopa cuucKoB. Huske MBI mpuOeriu K IIOMOIIY M'eHepaTopa CIIHU-
CKOB, 4T00BI IIPpe00pPa3oBaTh BCE 3JIEMEHTHI CIIMCKA Some_list, KOTOpkIe co-
IepsKaT LeJIble YKCJIa, B CTPOKM:

In [4]: ",".join([str(i) for i in some_list])
Out[4]: '0,1,2,3,4,5,6,7,8,9°

Wnau MoXKHO MCIIOJIB30BATH BhIpasKeHe-TeHepaTop:
In [5]: ",".join(str(i) for i in some_list)
Out[5]: '0,1,2,3,4,5,6,7,8,9°

3a IOIMOJHUTEABHON nH(poOpMAaIueii 00 MCI0JIb30BAHUN I'€eHepPaTOPOB CIIU-
CcKOB obOparaiitecs K pasgeny «Control Flow Statements» B rimase 4 KHU-
ru «Python in a Nutshell» (saTot pasgen gocrymnen B uTepHere, Ha caiiTe
usgarenbcTBa: http://safari.oreilly.com /0596100469 /pythonian-CH P-4-
SECT-10).

ITocneguuii MeTOM, MCIIOJNBL3YEMBIN OJI CO3MAHNSI U N3MEHEeHU S TeKCTOBBIX
CTPOK, — 3T0 MeTox replace(). Meron replace() npuHUMAaET ABa apryMeHTa:
CTPOKY, KOTOPYIO TpebyeTcs 3aMeHUTh, M CTPOKY 3aMeHbI, COOTBETCTBEH-
HOo. HiiKe mpuBOoAMTCS IPOCTOI IPpUMEDP UCIOJb30BaHUI MeToma replace():

In [1]: replacable_string = "trancendental hibernational nation”

In [2]: replacable_string.replace("nation”, "natty")
Out[2]: "trancendental hibernattyal natty’

O6paTuTe BHUMAHIE, UTO METOJ, replace() HUKAK He IIPOBEPSET, ABJIAETCS
3amMeIriaeMas CTPOKA YaCThIO CJI0BA UJIU OTAEJIbHBIM CJIOBOM. IloaTomy me-
Tox replace() MOXKET MCIIOJIb30BATHCA TOJBKO B CAyUYadAX, KOTAA IIPOCTO
TpebyeTcsa 3aMeHUTh OMPeNeIeHHYIO II0CIef0BaTeJIbHOCTh CUMBOJIOB APY-
roii oIpeieIeHHOM IT0CJIeIOBAaTeIbHOCTHI0 CHMBOJIOB.

HNuorga Tpebyercs 6ojiee TOHKOe yIIpaBJIeHHWe ollepaliueii 3aMeHbI, KOrjaa
BapUaHT IPOCTOM 3aMeHBI OTHOM ITOCJIEI0BATEILHOCTA CMMBOJIOB HA APY-
I'yI0 He IMOAXOAUT. B TaKux ciyduasgx OOBIUYHO ObIBaeT HeOOXOAMMO HMETh
BO3MOJKHOCTH OIIPENeJUTh ITabJIOH ITOCIef0BaTEeIbHOCTH CUMBOJOB, KOTO-
pyio TpebyeTcsa HaliTH 1 3aMeHUTL. IIpuMeHeHe II1abJI0HOB TAKMKE MOMKET
TIOMOYb C IIOMCKOM TPedyeMOoro TeKCTa AJs IOCAeAYIOIero N3BJIeUeHa U3
Hero JaHHBLIX. B Tex ciydasx, KOrJa IIPeAIOUTHTEeNbHee MCIIOJb30BATh
11a6JI0HbBI, BAM IIOMOI'YT PeryjaspHbIe BhIPAKeHUs. PeryasapHble BhIpaske-
HUS MbI PACCMOTPUM JaJiee.
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[ Tak e, Kak omepanusa U3BJICUEHNUA cpe3a U MeTox strip(), meron
f;. p replace() He U3BMEHSAET CYIIECTBYIOIIYIO CTPOKY, a CO3[]aeT HOBYIO.
'In_1 a

15N

Ctpokun FOHuKopa

o cux mop BO Bcex mMpuMepax paboThl CO CTPOKAMU, KOTOPhI€ MbI BUAEIH,
MCIO0JIb30BAJINCHh NCKJIIUNTEIbHO CTPOKOBEIE 00HeKTHI BCTPOEHHOTO THUIIA
str, HO B s13bIKe Python cymiecTByer eire o4MH CTPOKOBBIN THII, C KOTOPBIM
BaM IPEACTOUT MO3HAKOMUTHCA: cTpoKu FOHUKOoma. JIto6ble CHMBOJIBI, KO-
TOPBIE BHIBOASATCS Ha 9KPaH AUCILIESA, BHYTPU KOMIbIOTEPA MIPEJCTABIEHBI
yucaamu. o moaBieHus KoaupoBKu IOHMKOM CyIecTBOBAIO MHOKECTBO
pasHooOpa3HbIX HAOOPOB OTOOpPaKEeHU YMCJIOBLIX KOJOB B CUMBOJILI B 3a-
BUCHUMOCTH OT $I3BIKA M ItaTdopmbl. FOHUKOA — 9TO cTaHAApT, o0ecmeyn-
BaIOLIUI egUHOE OTOOPaKeHe YHNCIOBBIX KOJOB B CHUMBOJIbI, HE3aBUCUMOE
OT A3BbIKA, IJIAaT(GOPMBI UJIU Jake IPOTrPaMMbI, BBIIIOJHAIONIEH 00paboTKy
TekcTa. B aToM pasgese Mbl paccMoTpuM noHATHEe FOHMKOIa 11 cIIOCOOB!I pa-
0OTEI C ATOM KOAUPOBKOI, nMeroIirecsa B A3bike Python. ITogpobHoe omu-
camne IOHMKOa BBI HalifleTe B IPeBOCXOAHOM yueOHMKe 9. M. Kaunuura
(A. M. Kuchling) o agpecy: http://www.amk.ca/python/howto/unicode.

COS,ZI&HI/Ie CTPOK IOHI/IKOJ_Ia BBITVIAAUT HUYYTH HE CJIOKHEe, UeM CO3JaHue
OOBIYHBIX CTPOK:

In [1]: unicode_string = u'this is a unicode string’

In [2]: unicode_string
Out[2]: u'this is a unicode string’

In [3]: print unicode_string
this is a unicode string

W1 MoKHO BOCIIOJIB30BATHCA BCTPOEHHOUN (hyHKITMel unicode():

In [4]: unicode( this is a unicode string")
Out[4]: u'this is a unicode string’

Ha nmepBbIii B3TJISAA, B 9TOM HET HUYEro IIpuMevaTeJIbHOr0, 0COOEHHO ecJiu
yYecTbhb, YTO 3eCh Mbl IMeeM JeJI0 C CUMBOJIaMHU OJHOTrO s3bIKa. Ho Kak
OBITh, KOTZ[a IIPUXOAUTCA PaboTaTh C CUMBOJAMY 13 HECKOJIbKUX A3BIKOB?
3mech BaM Ha momoIlb npuger FOHukoa. Yto6sl BHyTpU cTpoku IOHUKOIA
co3aTh CHMMBOJI C OIIPeJeJIeHHBIM UMCJIOBBIM KOJOM, MOKHO BOCIIOJIB30-
BaTbCcsa HoTammein \UXXXX mam \UXXXXXXXX. Hampumep, HUMKe IPUBOIUTCS
crpoka FOuuKoma, comepsKaiiasi CMMBOJIBI JIATHHHUIILI, I'PeUEeCKOro ajapaBu-
Ta ¥ KUPUIIUIIBL:

In [1]: unicode_string = u'abc_\u03a0\u03a3\u03a9_\u0414\u0424\u042F"

In [2]: unicode_string
Out[2]: u'abc_\u03a0\u03a3\u03a9_\u0414\u0424\u042f"
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HWuTepuperaTop reHepuUpPyeT CTPOKY (Str) B 3aBUCUMOCTHU OT MCIIOJIb3yeMOM
KoaupoBKu. B Bepcuu Python, KoTopas mocTaBisgeTcss BMeCTe C KOMIILIO-
Tepamu Mac, ecau IONBITATHCA BHIBECTHU CTPOKY U3 IPEAbIAYIIEeT0 IIpuMe-
pa ¢ MOMOIIbI0 MHCTPYKIIUM Print, OyIeT moryueHo coobIieHe 00 ommnoKe:

In [3]: print unicode_string

UnicodeEncodeError Traceback (most recent call last)

/Users/jmjones/<ipython console> in <module>()

UnicodeEncodeError: "ascii’ codec can't encode characters in position 4-6:
ordinal not in range(128)

(UnicodeEncodeError: komek 'ascii’ He B COCTOSIHUM KOAMPOBATb CUMBOMbI

B nosuuum 4-6: 4uCnoBbE 3HA4EHNWS HAXOAATCs BHe AnanasoHa range(128))

M5l moIKHBI OIIPEIeNIUTh APYTOii KOIeK, KOTOPhIi 3HaeT, KaKk o0pabaThl-
BaTh BCE CUMBOJILI B CTPOKE:

In [4]: print unicode_string.encode( utf-8")
abc_TIZQ_[104

31ech MbI BLIIOJHUJIN KOTUPOBAHME CTPOKM, COMePsKaIleil CUMBOJIBI JIATH-
HUILI, TPeUecKoro ajadaBuTa U KUPUJLINIEI, B KogupoBKy UTF-8, KoTopas
HamboJiee YacTOo UCIIOJIb3YeTCs A KOOUPOoBaHus faHHBIX OHUKOAA.

Crpoku IOHUMKOmA 061amaf0T TeMHU Ke BO3SMOMKHOCTAMU, TAKUMU KaK BO3-
MOKHOCTB BBITIOJIHEHU S IIPOBEPKU C IIOMOII[LIO OIlepaTopa in, 1 MeTogaMu,
YTO 1 OOBIUHBIE CTPOKM, O KOTOPBLIX MbI YK€ T'OBOPIIII:

In [5]: u'abc’ in unicode_string
Out[5]: True

In [6]: u'foo' in unicode_string
Out[6]: False

In [7]: unicode_string.split()
Out[7]: [u"abc_\u03a0\u03a3\u03a9_\u0414\u0424\u042f "]

In [8]: unicode_string.

unicode_string.__add unicode_string.expandtabs

unicode_string.__class__ unicode_string. find
unicode_string.__contains__ unicode_string.index
unicode_string.__delattr__ unicode_string.isalnum
unicode_string.__doc__ unicode_string.isalpha
unicode_string.__eq__ unicode_string.isdecimal
unicode_string.__ge__ unicode_string.isdigit
unicode_string.__getattribute__ unicode_string.islower
unicode_string.__getitem__ unicode_string.isnumeric
unicode_string.__getnewargs__ unicode_string.isspace
unicode_string.__getslice__ unicode_string.istitle
unicode_string.__gt__ unicode_string.isupper
unicode_string.__hash__ unicode_string.join
unicode_string.__init__ unicode_string.ljust
unicode_string.__le__ unicode_string. lower



120

[naea 3. TekcT

re

unicode_string.__len__ unicode_string.lstrip
unicode_string.__1t__ unicode_string.partition
unicode_string.__mod__ unicode_string.replace
unicode_string.__mul__ unicode_string.rfind
unicode_string.__ne__ unicode_string. rindex
unicode_string.__new__ unicode_string.rjust
unicode_string.__reduce__ unicode_string. rpartition
unicode_string.__reduce_ex__ unicode_string.rsplit
unicode_string.__repr__ unicode_string.rstrip
unicode_string.__rmod__ unicode_string.split
unicode_string.__rmul__ unicode_string.splitlines
unicode_string.__setattr__ unicode_string.startswith
unicode_string.__str__ unicode_string.strip
unicode_string.capitalize unicode_string.swapcase
unicode_string.center unicode_string.title
unicode_string.count unicode_string.translate
unicode_string.decode unicode_string.upper
unicode_string.encode unicode_string.zfill

unicode_string.endswith

BosmoxxHO0, cTpoku FOHNKOAA He TOTPeOyIoTea BaM HeMeqieHHo. Ho Basx-
HO 3HATHh 00 WX CYIIECTBOBAHWU, €CJIU BbI COOMpPAETeCh MPOJOJIKATD IIPO-
rpaMMUpPOBaTh Ha A3biKe Python.

Pas mocraBra as3pika Python KoMmmiexTyeTrcss B COOTBETCTBUU C IIPUHITK-
moM «0aTapeiiky BKJIIOUEHBI», MOXKHO ObIJIO ObI OKHUIATH, UTO B COCTAB
CTaHIapTHON OMOJMMOTEeKN OYAYyT BKJIIOUEHBI MOAYJIU IJA PabOTHI C pery-
JISIPHBIMY BhIpasKeHuAMHU. Tak OHO 1 ecTh. AKIIEHT B 9TOM pasjeJe caeaH
Ha UCII0JIb30BaHUU B sisbIiKe Python peryaspubIx BeIpaskeHuii, a He HA IO
poOHOCTAX MX cHHTaKcuca. IlosToMy, eciu Bbl HEe 3HAKOMBI C PeTryJISAPHBI-
MU BRIPa’KEHUAMH, peKOMeHyeM BaM mpuobpectu Kuury «Mastering Re-
gular Expressions» (O’Reilly) I:xebdpu E. ®. ®pugna (Jeffrey E. F.
Friedl) (mocTynua Tak:ke B IHTepHeTe Ha caiiTe M34aTeIbCTBA IO aJpecy:
http://safari.oreilly.com/0596528124).1 [lajnee MBI IPeAIIOIaraeM, YTO BbI
IOCTAaTOYHO YBEPEHHO OMepUpyeTe PeryJaApPHBLIMU BLIPAKEHUSIMHU, B IIPO-
THBHOM CJIyuae PeKOMEeHAyeM Jep:KaTh KHUTy Ppuasia moa pyKou.

Ecau BBI 3HAKOMEI € A3BIKOM Perl, To, BO3MOKHO, BBl yiKe UCIIOJIb30BAIN
peryJsipHble BBIpaKeHUs ¢ omepatopom =~. B saseike Python moamep:xka
peryJisapHBIX BHIPA’KEHUH peayin30BaHa Ha ypoBHE OMOJIMOTEKU, a He Ha
YPOBHE CHHTAKCHUUYECKUX 0COOeHHOCTel a3bIKa. IloaTomMy njs paboThl ¢ pe-
TyJSPHBIMU BBIPDAYKEHUSMHU HEOO0XO0AUMO UMIIOPTHUPOBATh MOAYJIb re. Hu-

1 Ixeddpu @punn «PerynapHbie BeIpasKeHUuA», 3-e usganue. — I[lep. ¢ aura. —
CII6.: CumBoa-miioc, 2008. B HTepHeTEe MOKHO O3HAKOMUTHCA C H-Ii TJIaBOM
ATOM KHUTU IO azapecy http://www.books.ru/chapter?id= 592346&num=1. —
IIpum. nepes.
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JKe IIPUBOAUTCS IPOCTOM IPUMEDP CO3TAHUSA U MCIIOJIb30BAHUS PEryJIsapPHO-
ro BhIpaKeHMs, KaK MOKa3aHo B mpumepe 3.13.

ITpumep 3.13. IIpocmoii npumep UCnOLb308AHUS PEZYLAPHO20 EbLPAHCEHUS
In [1]: import re
In [2]: re_string = "{{(.*?)}}"

In [3]: some_string = "this is a string with {{words}} embedded in\
... {{curly brackets}} to show an {{example}} of {{regular expressions}}”

In [4]: for match in re.findall(re_string, some_string):
: print "MATCH->", match

MATCH-> words

MATCH-> curly brackets
MATCH-> example

MATCH-> regular expressions

ITepBoe, UTO MBI CHEJATU B 9TOM IIPUMEPE, — UMIIOPTUPOBAIU MOAYJIb re.
Kak BBI y:Ke HaBepHAKA MOHAIU, UMA e IPOUCXOAUT OT «regular expres-
sions» (peryaspuble BRIpasKeHUA). 3aTeM MbI CO3[IaJIu CTPOKY re_string, Ko-
Topas OyZeT UrpaTh POJIb I1abJ0HA IJIS IIOUCKA. OTOMY I1abJ0OHYy OYIyT CO-
OTBETCTBOBATH JIBe OTKPhIBalonire (hUrypHbie CKOOKH ({{), Bcjen 3a KOTOPBI-
MM MOJKET CJIeJOBATh TEKCT, 3aBePIaIUicad IBYyMs 3aKPhIBAOITUMU (U-
T'YPHBIME cKOOKamu (}}). 3aTeM MBI cO3JlaJid CTPOKY some_string, Koropas
COIEPsKUT TPYIIIBI CJIOB, OKPYsKeHHbIe (GUTyPHBIMU CKOOKamu. V1 B KOHIlE
MBI BBIMIOJIHUJIN 00XO/ Pe3yJIbTATOB IIOMCKA B CTPOKE some_string mo mrab-
JIOHY re_string, moayueHHBIX oT pyHKIUU findall() us moxyasa re. Kak Bu-
ONUTe, IIPUMeD BbIBEJ CTPOKU Words, curly brackets, example u regular expres-
sions, KOTOpbIe TIPEJCTABISIIOT BCE IPYIIIHI CJIOB, 3aKJI0UeHHbIE B JBOMHEIE
urypHbie CKOOKH.

B aswsike Python cymiectByer aBa cmocofa paboThI ¢ PeryaApPHBIMUA BLIPa-
sKeHuUsAMHU. [lepBbIfl 3aKJ0YaeTCAd B HEMOCPEACTBEHHOM MKCIIOJIb30BAHUN
byHKIMI 13 MOAYJS re, KaK B IpeAbIAyIeM IpuMepe. Bropoii cmocob co-
CTOUT B TOM, UTOOBI CO3J]aTh 00HEKT CKOMIUJINPOBAHHOTO PETYJIAPHOTO BhI-
PasKeHUs U 3aTeM HCIO0JIb30BaTh METOABI 3TOT0 00BEKTA.

WUrak, uTo Ke TaKkoe CKOMIIMJIMPOBAHHOE DeTyJApHOe BhIpakeHme? ITO
IPOCTO O0'BEKT, CO3AAHHBINA BhI30BOM (DYHKIIUU re.compile(), KOTOPO me-
penaercs mabJaoH. ATOT 00BEKT, CO3MAHHBIN 3a cueT mepemaum IabJoHa
dyurmuu re.compile(), COAEP:KUT MHOKECTBO METOIOB AJIs paboThI C pery-
JSPHBIM BBIpakeHueM. Me:KIy CKOMINJINPOBAHHBIM 1 HECKOMINJINPOBAH-
HBIM PeryJISPHBIMHU BLIPAKEHUAMU UMEIOTCS ABa OCHOBHBLIX OTJINUYUsA. Bo-
MePBbIX, BMECTO CCHLIKM Ha IMa0JIOH PeryJasipHOro BbIpakeHuUs "{{.x?}}"
cosmaeTca 00bEeKT CKOMIMJINPOBAHHOIO BEIPAXKEHUSA Ha OCHOBE IabJjoHa.
Bo-BTOpnix, BMecTo pyHKIUM findall() m3 MOAYyJs re cjeayeT BLI3LIBATDL
meTon findall() o0bEKTA CKOMIMJINPOBAHHOIO BEIPAXKEHM .
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3a momosHuUTeaIbHOI nH(popMaIlieir 0 BcexX PYHKINAX, UMEIOIIUXCSI B MO-
nyie re, oopamaiiTecs K pasgeny «Module Contents» B cupaBounuke «Py-
thon Library Reference», http://docs.python.org/lib/node46.html. 3a mo-
HOJIHUTEJbHOI MH(popMaIiueit 06 06 beKTax CKOMIUJINPOBAHHBIX PEryJsp-
HBIX BBIpakKeHuii oopaimaiitech K pasgeny «Regular Expression Objects»
B cupaBounuke «Python Library Reference», http://docs.python.org/lib/
re-objects.html.

B npumepe 3.14 npeacrasiaeHa peaamnsanius IPeAbIAYINero IpuMepa ¢ JBOM-
HBIMU (UTYPHBIMU CKOOKAMU, BBLIIOJHEHHAs HAa OCHOBE HCIIOJb30BAHUA
00beKTa CKOMIMJINPOBAHHOTO PErYJISIPHOIO BEIPAXKEHUA.

ITpumep 3.14. IIpocmoe pezynapHoe 8vipaxceHue, CKOMNUAUPOBAHHbLIL ULAOLOH
In [1]: import re
In [2]: re_obj = re.compile("{{(.*?)}}")

In [3]: some_string = "this is a string with {{words}} embedded in\
... {{curly brackets}} to show an {{example}} of {{regular expressions}}”

In [4]: for match in re_obj.findall(some_string):
: print "MATCH->", match

MATCH-> words

MATCH-> curly brackets
MATCH-> example

MATCH-> regular expressions

Bri60op MeToma paboThI ¢ PETYIAPHBIMU BBHIPAKeHUSIMU B a3biKe Python sa-
BUCHUT OTYACTH OT JUYHBIX IPEAIIOUTEHUN 1 OT CaMOTO PeryJIsIpPHOTO BhIpa-
KeHusa. CiaemyerT 3aMeTHTh, YTO METOJ[, OCHOBAHHBLIN Ha WCIIOJIb30BAHUU
byHKIU MOAYJIA re, yCTyIaeT B IPOU3BOAUTEIHLHOCTH METOAY, OCHOBAHHO-
My Ha KCIIOJH30BaHUU OO0BEKTOB CKOMIIMJIMPOBAHHBIX PEryJasPHBIX BbIpa-
skeuwnii. [IpobGyiemMa IpoOM3BOAUTEIBHOCTH OCOOEHHO OCTPO MOXKET BCTABATD,
HampuMep, KOra peryjisapHoe BhIpaKeHre IPUMEeHAeTCA B IIUKJIEe K KaK ok
CTPOKE TEKCTOBOTO (haityia, comeprKalero COTHM U ThICAYM CTPOK. B mpume-
pax HUKe IpeACTaBIeHbl PeaTN3alu IIPOCTHIX CIIEHAPUER, UCIIOIb3YIOINX
CKOMIMJIMPOBaHble M HECKOMIIMJIWPOBAHHBIE DPeryJspHble BbIPAKeHUsd,
KOTOphIe IPUMEHATCA K (aitay, comepxariemy 500 000 ctpox Tekcra.
Ecnu Bocmosib3oBaThCsa crienumabHOU (DYHKIMEH timeit, MOYKHO yBUIETH
PasHUITY B IPOM3BOAUTEIbHOCTH MEXKIY STUMU ABYMA ciieHapuamu. CMoT-
pute mpumep 3.15.

ITpumep 3.15. Tecm npouseodumesbHOCMU HECKOMNUAUDOBAHHOZ0
PezynapHO20 8blPANCCHUS

#!/usr/bin/env python
import re

def run_re():
pattern = "pDg’
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infile = open( 'large_re_file.txt', 'r")
match_count = 0
lines = 0
for line in infile:

match = re.search(pattern, line)

if match:

match_count += 1

lines += 1

return (lines, match_count)

if __name__ == "__main__"
lines, match_count = run_re()
print "LINES::", lines
print "MATCHES::', match_count

DyHKIUS timeit BBIMOJHAET IPOrPpaMMHBIN KOJ HECKOJBKO Pas 1 BO3Bpa-
I1aeT BpeMs caMoTo JIydiinero eapuanra. Huske moKasaHbI pe3yJbTaThl 3a-
mycKa yTUJIUTEI Timeit I aToro ciieHapus B o6osmouke IPython:

In [1]: import re_loop_nocompile

In [2]: timeit -n 5 re_loop_nocompile.run_re()
5 loops, best of 3: 1.93 s per loop

B sTom mpumepe GpyHKIUA run_re() ObljIa BbI3BaHa b pas, v OBIIO BEIUMUCTIE-
HO cpeJHee M3 3 caMbIX JYUYIIUX II0KasaTeJeii, Koropoe cocraBuo 1,93 ce-
KyHabl. CrienuanbHasa QYHKIUA timeit BBHITIOJTHAETCS C UCCIEAyeMbIM IIPO-
IPaMMHBIM KOJOM HECKOJBKO pa3, UYTOOBl YMEHBIIUTH IIOTPEIITHOCTh, BHI-
3BAaHHYIO BJIUAHUEM JPYTUX IPOIECCOB, UCIOJHAIOIINXCA B CUCTEME.

Huxe npuBogATCA pe3yabTaThl U3MEPEHNUS BpEMEHH! BhIIOJHEHN S TOTO YKe
caMoro IPOrpaMMHOI0 KOJa C IIOMOIIBI0 YTHUINTHI time omeparnoHHOi cuc-
Tembl UNIX:

jmjones@dink:~/code$ time python re_loop_nocompile.py
LINES:: 500000 MATCHES:: 242

real Om2.113s
user Om1.888s
Sys Om0.163s

ITpumep 3.16 — aT0 TOT Ke mpUMepP C PEeTyJAIPHBIM BhIpasKeHUEM 3a UCKJIIO-
YeHHWeM TOT'0, YTO MBI MCIIOJB3yeM re.compile() mas cosmaHus o0BEKTa
CKOMITMJINPOBAHHOTO I1a0JIoHA.

ITIpumep 3.16. Tecm npouseodumesvHocmu CKOMNULUPOEAHHO20
PpezynapHo020 6bipANCEHUS

#!/usr/bin/env python
import re

def run_re()
pattern = "pDg’
re_obj = re.compile(pattern)
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infile = open( 'large_re_file.txt', 'r")

match_count = 0
lines = 0
for line in infile:

match = re_obj.search(line)
if match:

match_count += 1
lines += 1

return (lines, match_count)

if __name__ == "__main__"
lines, match_count = run_re()
print "LINES::", lines
print "MATCHES::', match_count

HcnblTaHusA ¢ TOMOMIBIO CIIeITUAIbHON (QyHKIMU timeit B obosmouke IPy-
thon ganu ciaenyroinue pesyabTaThl:

In [3]:

In [4]: timeit -n 5 re_loop_compile.run_re()

import re_loop_compile

5 loops, best of 3: 860 ms per loop

A ucHObpITaHUA TOTO YK€ CAMOI'0 CIleHAPHUSA C IIOMOIILIO0 YTUIUTEI time omepa-

nuouHou cucteMbl UNIX nanu ciaemyioiiue pe3yabTaTh:

jmjones@dink:~/code$ time python

re_loop_compile.py LINES:: 500000 MATCHES:: 242

real
user
Sys

O0m0.996s
0m0. 836s
0m0. 154s

Bepcusi co CKOMIMJMPOBAHHBIM PETyJIsSPHBIM BBIPAKEHUEM OJep:Kajia
qyucTyio mobeny. Bpemsa paboThI 9TOM Bepcuu OKa3aJioch B JBA pPa3a MeHbIIe
Kak mo gaHHbIM yTuauTbl UNIX time, Tak u mo maHHBIM QyHKIIUM timeit
ob6osouku IPython. ITosToMy MBI HACTOSATEIBHO PEKOMEHIYEM B3ATH B IIPHU-
BBIYKY MCIIOJIb30BAaTh O0BEKTHI CKOMIMJIMPOBAHHBIX PETyJIAPHBIX BhIpa-

KEHUMI.

Kak y»ke roBopuioch paHee B 9TOIi rjiaBe, AJIs OIIPeJeIeHIA CTPOK, B KOTO-
PBIX HE MHTEPIPETUPYIOTCA SKPAHUPOBAHHBIE IIOCJIEeI0BATEIbHOCTH, MOMK-
HO MCHOJIb30BaTh ChIpbIe (HeopMaTHUpPOBaHHbIEe) CTPOKKU. B mpumepe 3.17
MOKAas3aHo IpuMeHeHue Hed)OPMATUPOBAHHBIX CTPOK IJIA MCIOJb30BAHUS
B PeryJIAPHBIX BEIPDAKEHUAX.

ITpumep 3.17. HegpopmamuposaHHble CMPOKU U PezYApHbLE BbIPAHCEHUS

In [1]:
In [2]:
In [3]:
In [4]:

import re
raw_pattern = r'\b[a-z]+\b"
non_raw_pattern = "\b[a-z]+\b"

some_string = 'a few little words’
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In [5]: re.findall(raw_pattern, some_string)
Out[5]: ['a’, "few', 'little’, 'words’]

In [6]: re.findall(non_raw_pattern, some_string)
Outl6]: []

IITa60HHBIH CUMBOJI \D B PEeryJaspHBIX BBIPAKEHUSIX COOTBETCTBYET I'pa-
Huie cjoBa. To ecTh, KaK B cjJaydYae IIPUMEHEHUS CBLIPOM CTPOKM, TaK
¥ B cIyuae MpPUMEHeHUuA OOBIYHON CTPOKMW, MBI IpeojaraeM OTBICKATH
OTHAEJIbHBIE CJIOBA, COCTOSAIINE U3 CUMBOJIOB HUMKHero peructpa. Obparure
BHUMAaHUe, YTO IIPU MCIOJb30BAaHUU raw_pattern ObLIM OOHAPY KEHBI OT-
IeJbHBIE CJIOBa B some_string, a mpu MCOOJIB30BAHUU NON_raw_pattern Booo6-
e Hu4yero He ObLIO HaligeHo. B cTpoke raw_pattern xkomOuHanus \b uHTEP-
IpeTUpPyeTcs KaK ABa OTAeJbHBIX CHMBOJIA, B TO BpeMdA KaK B CTPOKe
non_raw_pattern oHa MHTepIIpeTHpyeTcsa Kak cuMmBoJa 3a6osa (backspace).
B pesyabrare dpyrKmua findall() cymesia OTBICKATh OTJEJIbHBIE CJIOBA C I10-
MOIIbI0 HeopMaTUPOBAHHON CTPOKH ITabsoHa. OgHAKO IPU MCII0JIb30Ba-
HUU 11a0JI0Ha B BUe O0BIUHOM cTpoku PyHKIMA findall() He oThICKaJIA HUI
omuoro cumBoJa 3abos (backspace).

Y7008l C MOMOIIBIO IIIA0JIOHA NON_raw_pattern MOXHO OBIJIO OTBLICKATEH COOT-
BETCTBHE B CTPOKE, HEOOXOAMMO OKPYIKHUTh TpedyeMoe CJIOBO CHMBOJIAMU
\b, KaK MOKAa3aHO HIKeE:

In [7]: some_other_string = 'a few \blittle\b words’

In [8]: re.findall(non_raw_pattern, some_other_string)
Out[8]: ['\x08little\x08"]

O6paTuTe BHUMaHNe Ha MIeCTHALAIATEPUUHYIO (GOPMY 3allCU CUMBOJA
"\x08" B cOOTBETCTBUU, HalifeHHOM (QyHKIMel findall(). dra 1ecTHaaia-
TepuuHasd ¢opMa 3aluCH COOTBeTCTBYeT cuMBoJiaM 3a6os (backspace), xo-
TOpbIe OBLIM MH0OAaBJIEHBI C IIOMOIIIBIO SKPAHUPOBAHHOM MOCIEI0BATEIbHO-
ctu \b.

Kax BumuTe, HedopMaTUPOBAHHBLIE CTPOKM MOTYT IPUTOAUTHCA, KOTIa
IIPeIoJaraeTcsa UCI0Jb30BaTh CIeIUaIbHbIE IIOCIeL0BATEIFHOCTH, TAKLE
Kak "\b", 0003HAUaIIYyI0 I'PAHUIly CJIOBa, "\d"', 0003HAUAIOIIYIO ITUPPY,
uam "\w", obosHaUvamIy0 aapaBUTHO-IU(MPOBOM cuMBoJI. IlomHbIN mepe-
YeHb CHEeIUaJTbHBIX IIOCJIeI0BATEJIbHOCTE!, HAUMHAIOINXCS C CUMBOJIA 00-
paTHOTO cJiellla, Bbl Haiimere B pasgene «Regular Expression Syntax»
B cupaBounuke «Python Library Reference», http://docs.python.org/lib/
re-syntax.html.

ITpumepsi ¢ 3.14 o 3.17 6bLTU OUEHBb IPOCTHLIMU. B HIX BO BCeX MCIIOJIH30BA-
JIVCH PEryJspHbIe BRIPAMKEHUI U PA3JIUUYHBIE METOIbI, IPUMeHAeMbIe K HUM.
WMHoraa TaKoro OrpaHUYEHHOT0 MCIOJIb30BAHUA PETYAAPHBIX BhIPAKEHUH
BIIOJIHE JOCTaTouHO. VHorja ObIBaeT HEOOXOAMMO HEUYTO 0ojiee MOIITHOE,
yeM MMeeTCs B 0MOJIM0TeKe PeryIsApPHBIX BEIPAKeHU.
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K ocHOBHBIM MeTogaM (MU QYHKIIUAM) PETYIAPHBIX BbIPAKEHUH, KOTOPbIE
HCIIOJIb3YIOTCS HamboJjiee 4acTo, oTHocAaTcsa findall(), finditer(), match()
u search(). Bam Takke mMoryTt morpeboBaThbca MeToAbl split() m sub(), Ho,
BEPOATHO, He TaK YacTO, KaK APyrue MeTOIbI.

Metop findall() oTbICKMBAET BCe BXOKIAEHUA YKa3aHHOIO I11a0JI0HA B CTPO-
Ke. Ecau meTon findall() HalimeT cOOTBETCTBUA I1abJI0OHY, THUII BO3BpaIljae-
MO CTPYKTYPHI JaHHBIX OyAeT 3aBUCETh OT HAJTUYNSA IPYIII B I1a0JI0He.

oA

[*"*% ] KpaTKoe HAIOMHHAHWE: TPYIINPOBKA B PETYIAPHBIX BRIPAKEHUAX
f:. ¥ TI03BOJIAET YKAa3hIBATH TEKCT BHYTPU PETyIAPHOTO BRIPAKEHUA, KO-
1-_1 a

NN TOPBHIN CJIeAyeT W3BJeUb U3 pe3yjbTaTa. 3a JOMOJHUTEJIbHON WH-
*  ¢dopmarnueii ooparaiirech K pasgeny «Common Metacharacters and
Fields» B ruure ®punna (Friedl) «Mastering Regular Expres-
sions»! mau B WHTepHere mo azpecy: http://safari.oreilly.com/
0596528124 /regex3-CHP-3-SECT-52imagepage=137.

Ecuiu B peryigapHOM BBIPa’KE€HUU OTCYTCTBYIOT I'PYIIIbGI, 4 COBIIAIeHUE Hall-
neHo, torga findall() BepHeT cIuCOK cTPoK. Hampumep:

In [1]: import re
In [2]: re_obj = re.compile(r \bt.=?e\b")

In [3]: re_obj.findall("time tame tune tint tire")

Out[3]: ['time’, "tame’, "tune’', 'tint tire']
B sToM 1mabs0HE OTCYTCTBYIOT T'PYIIILI, moaTomy findall() BosBpaiaer
CIIMCOK CTPOK. 3/IeCh MOKHO HA0JII0aTh MHTEPECHBIN TOOOUHBIN 3 (EKT —
TOCJIeTHUI 9JIEMEHT CIIMCKA CONepPsKUT IBa CJoBa, tint u tire. Mcmosnbaye-
MOe 3/IeCh PeryJspHOe BEIPaKeHure COOTBETCTBYET CJIOBAM, HAUMHAOIITIMCS
c cuMBoOJIa «t» ¥ 3aKaHUYMBAIOIIMMCA CUMBOJIOM «€». Ho YacTh BhIpasKeHusA
. *? COOTBETCTBYET JIFOOLIM CHMMBOJIAM, BKJIOUasA mpobensl. Metox findall()
OTBHICKAJI BCe, UTO IIpexnmojarajgoch. OH OTBICKAJ CJIOBO, HauMHAIOIeecs
¢ cuMBoJIa «t» (tint), ¥ TPOMOIKMIT TPOCMOTP CTPOKHU, ITOKA HE 00HADPYIKUIT
CJI0BO, 3aBepIraiIneecsa cuMBoJoM «e» (tire). ITosTomy coorBeTcTBUE «tint
tire» BImosHe corsiacyercs ¢ 11abaoHOM. UTOOBI UCKJIIOUNTH TPO0EJI, MOYKHO
OBLIIO OBI MCITOJIB30BATD PETYJIAPHOE BhIpaskeHue ' \bt\w+e\bh " :

In [4]: re_obj = re.compile(r \bt\wxe\b")

In [5]: re_obj.findall("time tame tune tint tire")

Out[5]: ['"time", ‘"tame’, "tune’, 'tire']
Bropoii TUII CTPYKTYpPHI HJaHHBIX, KOTOPBIA MOYKET OBITH IIOJYYEeH, — 9TO
CIIMCOK KopTexkeii. Ecau Tpynmbl IPUCYTCTBYIOT B BBIPAYKEHUU W OBLIO

HaleHo coBmajeHue, To findall() BepHeET cIMCOK KopTe:kei. I[lomoOHBII
m1abJIOH U CTPOKA IIOKa3aHbl B IpuMepe 3.18.

1 Ixeddpu @Ppuna «PerynapHble BeIpasKeHuA», 3-e usganue. — I[lep. ¢ aura. —
CII6.: CumsBou-maioc, 2008. I'maBa 3. Pasmen «CraHgapTHble MeTaCHMBOJIBI
¥ BO3MOJKHOCTU». — [Ipum. nepes.
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ITpumep 3.18. IIpocmas epynnuposxa u memoo findall( )
In [1]: import re

In [2]: re_obj = re.compile(r" " (A\W+\b(big|small)\b\W+\b
... (brown|purple)\b\W+\b(cow|dog)\b\W+\b(ran|jumped)\b\W+\b
(to|down)\b\W+\b(the)\b\W+\b(street|moon).«?\.)""",
re. VERBOSE)

In [3]: re_obj.findall('A big brown dog ran down the street. \
. A small purple cow jumped to the moon. ')

Out[3]:
[('A big brown dog ran down the street.’

'big’,

"brown’

"dog”,

‘ran’,

"down ',

"the’,

‘street’),

('A small purple cow jumped to the moon. ",

‘small’

‘purple’

‘cow',

"Jumped ",

'to’,

"the’,

‘moon )]
HecmoTpa HA CBOIO IIPOCTOTY, STOT IPUMED IEMOHCTPUPYET DA BaKHBIX
MOMEHTOB. Bo-1IepBBIX, 00paTuTe BHUMAaHUE, YTO 9TOT IIPOCTOI I11abJI0H He-
JIETIO AJINHEH U COAEPYKUT Maccy HeaadaBUTHO-IM(PPOBBEIX CHMBOJIOB, OT
KOTOPBIX HAUMHAET PAOUTH B I'J1a3aX, €CJIU CMOTPETDH CJIUIIKOM JOJI0. JTO
00BIUHAA BeIllb AJIA MHOTHX PeryJApPHBIX BbIpasKeHuii. 3aTeM, o0paTurte
BHUMAaHMWE, YTO ITAa0JIOH COMEP/KUT ABHBIEC BJIOXKEeHHbIe Ipyninbl. O0beMIIIo-
masa rpynmna OymeT COOTBETCTBOBATH JIIOOOMY TEKCTYy, HauMHAIOIIeMyCs
c cuMBOJIa «A» W 3aKaHUMBaIIeMyca TOuKoi. CMMBOJBI MEXIy HaUa b-
HBIM CIMBOJIOM «A» 1 3aBepIIAoIeil TOUKOM 00pa3yoT BJIOKEeHHBIE TPYII-
IIbI, KOTOPbIE [JOJIKHBI COOTBETCTBOBATHL cjoBaM «big» wmiam «small»,
«brown» mau «purple» u tak gaiee. [lamee, Bo3BpaIaemoe 3HaUeHIE METO-
ma findall() mpexacTaBiaseT co0OIi CIMCOK KOpTe:Kei. JJeMeHTaMU 3TUX
KOPTeXKel ABJIAITCA I'PYIILI, KOTOPhIe OBLINU OIPeAeeHbl B PEryJIAPHOM
BbIpaKeHUU. IIepBBIN 9JIeMEHT KOPTEXKa — BCe IPEeJIOoKeHne, IIOTOMY YTO
OHO COOTBETCTBYET HaMOOJIbIlel, oO0bemiomnleil rpymme. Ilocienyroimue
3JIEMEHTHI KOPTeKa COOTBETCTBYIOT KasKaAou ns moarpymni. HakoHerr, oopa-
TUTe BHUMAaHNME Ha MOCJEeIHUII apryMeHT B BbI3OBe MeToxAa re.compile() —
re.VERBOSE. 9To m03BOJIMUJIO HAM 3alINCATDh PETyJIAPHOE BhIpaskeHre B MHOTO-
CTPOUYHOM PEeKUMe, TO €CTh MBI CMOTJIN PACIIOJIOKUTh PETYIIPHOe BEIpake-
HUe B HECKOJILKUX CTPOKaX, He OKA3bIBasg BIUIHUA HA MOUCK COOTBETCT-
Buii. [IpoGes, okaszaBIuiica 3a mpeaeiaMu IPYIHIUPOBKHY, ObLI IPOUTHOPU-
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poBaH. XOTdA MBI U He MPOJEMOHCTPUPOBAJN 3[IECh TaKYI BO3MOIKHOCTbD,
TeM He MeHee, MHOTOCTPOYHBIA PEKUM IIO3BOJIAET BCTABJATH KOMMEHTA-
pUU B KOHEIl KasKJI0M CTPOKU PEeryJIsIPpHOI'0 BLIPAMKEHMS, YTOObI ONNCATH,
YTO IeJIaeT Ta WU MHas ero yacTh. OgHA M3 OCHOBHBIX CJOYKHOCTEH, CBSA-
3aHHBIX C PEryJAPHBLIMHU BBIPAKEHUSMU, COCTOUT B TOM, UYTO OIIMCAHUE
mabJ0oHa 4acTo ObIBaeT OYeHb AJIMHHBIM W TPYAHBIM AadA ureHud. Ilenn
re.VERBOSE cocTOoUT B TOM, UTOOBI YIIPOCTUTH HAITMCAHNE PETYJIAPHBIX BhIpa-
JKeHUil, cJeq0BaTeIbHO, 3TO IIEHHBI NHCTPYMEHT, 00JIerdaloIinii COITpoBo-
JKJIeH1e ITPOTPAaMMHOT0 KO/Ia, COIePIKalllero peryisipHble BIPpaKeHnd.

Meton finditer() siBIsieTcss pasHOBUAHOCTBIO MeToza findall(). Bmecto
TOr0 UTOOBI BO3BpAI[aTh CIIMCOK KOPTeXKei, KaK 9TO AejaeT MeTox find-
all(), finditer() Bo3BpaIaeT uTepaTop, KaK 3To cJIeAyeT U3 UMEeHU MEeTO-
na. Kamnavlii ajieMeHT uTepaTopa — 9TO 00bEeKT HAWJeHHOTO COBIIAJeHUA,
KOTOPBIN MBI 00CyauM gaJjiee B aToi riiase. IIpumep 3.19 peanusyer ToT ke
OPOCTOII IPpUMep, TOJBKO B HeM BMecTo MeTona findall() mcmoibsyercs
meTon finditer().

ITpumep 3.19. IIpumep ucnoavzosarnus memoda finditer( )

In [4]: re_iter = re_obj.finditer('A big brown dog ran down the street. \
. A small purple cow jumped to the moon. ")

In [5]: re_iter
Out[5]: <callable-iterator object at Oxal7ad0>

In [6]: for item in re_iter:
print item
print item.groups()

<_sre.SRE_Match object at 0x9ff858>
('A big brown dog ran down the street.’, 'big', '"brown’, ‘'dog’, ‘ran’
‘down’, ‘the’', 'street’)
<_sre.SRE_Match object at 0x9ff940>
("A small purple cow jumped to the moon.', 'small’, 'purple’, ‘cow’,
"jumped', 'to’, 'the’, 'moon’)
Ecam npexse BB HUKOTAa He CTAJKWBAJINUCH C UTEPATOPAMU, BBl MOYKETE
OpeICTaBIATh UX cede KaK CIUCKU, KOTOPHIe CO3Jal0TCSA B TOT MOMEHT, KO-
raa oHu HeoOxoauMbl. OOUH N3 HEJOCTATKOB TAKOTO OIIPeAeIeHIUS COCTOUT
B TOM, UTO BBl HE MOJKeTe 00PATUTLCA K OIIpeeIeHHOMY 9JIEMEeHTY uTepa-
TOpa II0 ero MHAEKCY, KaK, HallpuMep, K 3JieMeHTy chomcka some_list[3].
BceaencTBue aTOro orpaHuUYeHnA BhI He MOJKeTe IIOJIyUYUTh cpes3 ureparopa,
KaK, HaIlpuMeD, B ciIiy4yae ciiucka some_list[2:6]. Tem He MeHee, He3aBUCHU-
MO OT 9THX OTPaHUUYEHUI UTePATOPHI IPEACTABIAIOT cOOO0M JIeTKOe M MOTIT-
HOe CPeACTBO, OCOOEHHO KOTJa HeOOXOAMMO BBIIIOJHHUTH MTEPAIlN dyepes
HEKOTOPYIO IIOCJIEeN0BATEJIbHOCTh, IIOTOMY YTO IIPU 3TOM IIOCJIeLOBATEJIb-
HOCTB He 3arpysKaeTcs LeJUKOM B IIaMATh, a 3JIeMeHThI ee BO3BpalanTcd
o TpebOBaHUIO. ITO MO3BOJIAET UTEpPATOPaAM 3aHUMATh MEHBINTHN 00HeM
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IIaMATH, YeM COOTBETCTBYIOIHe UM ciucku. Kpome Toro, moctym K sJie-
MEHTAaM [I0CJIeIOBATEJILHOCTH IIPOU3BOAUTCS ObICTPEE.

Ere ogao npeumymiectBo metona finditer() mepen findall() cocTouT B TOM,
YTO KasKJIbIN dJIeMEHT, BO3BpaIlaeMblii MeTomgoM finditer(), — aTo 0OBEKT
match, a He IPOCTOI CIIMCOK CTPOK MJIU CIIMCOK KOPTEXKei, COOTBETCTBYIO-
X HAUJEeHHOMY TEeKCTY.

Metoner match() m search() obecmeumBalOT MOXOKHKe (PYHKIIMOHATIbLHBIE
Bo3Mo:kHOCTH. O6a MeTo1a MPUMEHSAIOT PeryJIsipHOe BhIpakeHne K CTPOKeE;
00a yKasbIBalOT, C KAKOU IMO3UIIMY HAYATh U B KaKOU 3aKOHUYUTH MOUCK IIO
miabyioHy; o6a Bo3BpamiaioT 00BEKT match IJ1a mepBOro HailIeHHOTO COOT-
BETCTBUSA 3aJaHHOMY INa0ony. Pasuuiia MeXay 9STUMU ABYMS METOIaMU
COCTOUT B TOM, YTO MeTOJ match() mbITaeTCsA OTHICKATH COBIAJeHNE TOJIbKO
OT HavaJia CTPOKU MUJIM OT YKa3aHHOT'O MeCTa B CTPOKe, He IIepexXols B APY-
Tve TO3UIIUU B CTPOKE, a MeToJ search() 6yaeT MbITAThHCA OTBICKATEH COOT-
BeTCTBUE ITa0JIOHY B JIIOO0M MeCTe CTPOKHY MJIU MeKy HauaJbHON 1 KOHEeY-
HOM IMo3UIHel, KOTOPhIE BB YKaMKeTe, KaK IoKasaHo B mpumepe 3.20.

ITpumep 3.20. Cpasuenue memodos match( ) u search( )
In [1]: import re
In [2]: re_obj = re.compile( FOO")
In [3]: search_string = " F0O°
In [4]: re_obj.search(search_string)
OQut[4]: <_sre.SRE_Match object at 0xa22f38>
In [5]: re_obj.match(search_string)
In [6]:

Jlaxke mpu TOM, YTO B CTPOKe Search_string mMeeTcs cooTBeTCTBUE I1abJI0-
HY, IOUCK IO KOTOPOMY IIPOM3BOAUT MeToA match(), TeM He MeHee, IOUCK
3aBepIllaeTcs Heymaudell, TOTOMY YTO MOACTPOKA B search_string, cooTBeT-
CTBYIOIIAs IIa0J0HY, HaXOAUTCSA He B HauaJie cTtpoxu. Merox search(), Ha-
TIPOTUB, HAIIIEJ COOTBETCTBUE U BEPHYJ 00BeKT match.

Metonb! search() u match() IpUHUMAIOT IapaMeTpPhI, OIpeAeadoInue Ha-
YaJbHYI0 ¥ KOHEUHYIO IO3UIIUIO MIONCKA B CTPOKE, KaK II0Ka3aHo B IIpUMe-
pe 3.21.

ITpumep 3.21. IlapamempuL Ha4aLa U KOHUA noucka 8 memodax search( )
u match()

In [6]: re_obj.search(search_string, pos=1)
OQut[6]: <_sre.SRE_Match object at Oxabe030>
In [7]: re_obj.match(search_string, pos=1)

OQut[7]: <_sre.SRE_Match object at Oxabe098>
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In [8]: re_obj.search(search_string, pos=1, endpos=3)
In [9]: re_obj.match(search_string, pos=1, endpos=3)
In [10]:

ITapameTp pos — 3TO UHAEKC, ONMPEAE A0 MEeCTO B CTPOKe, OTKYAA JOJI-
JKeH HAUMHAThCA IIOUCK II0 I1a0JoHy. B manHoM mpuMepe Imepemada mapa-
MeTpa posS MeToAy search() He MOBJMAJIA Ha pe3yJbTaT, HO Iepefaua mapa-
MeTpa pos MeTromy match()mpuBejia K TOMY, UTO OH HAIIEJ COOTBETCTBUE
m1abJIoHy, XOTs 6e3 mapaMeTpa poS COOTBETCTBHE OOHAPYIKUTDH He YAAJI0Ch.
YcranoBka mapameTrpa endpos B 3HAUeHMe 3 MpHBeJa K TOMY, UTO oba
meToma — u match(), u search() He HaILJIX COOTBETCTBUE, IOTOMY UTO COOT-
BeTCTBUE HIaGJIOHy BKJIIOUAQeT CUMBOJI B Tpe'rbeﬁ IIO3UIINN.

MeTonnr findall() u finditer() oTBeuarOT Ha BOIIPOC: «UYeMY COOTBETCTBYET
Mol 11a0J0H? » , a TJIaBHBIA BOIIPOC, Ha KOTOPBIil OTBEUAIOT MEeTOALI Search()
¥ match(): «uMeeTcs JI1 COOTBETCTBHE MoeMy I11abaoHy?». Merombr search()
u match() oTBeuaioT TaKiKe Ha BOIIPOC: «KAaKOBO IePBOE COOTBETCTBUE MO-
eMy I1a0JOHY?», HO YacTO eSUWHCTBEHHOe, UTO TpedyeTcs y3HATH, 5TO:
«MMeeTcs JIM COOTBETCTBUE MoeMy m1abaony? » . Hampumep, IpeamnoaoiKuM,
YTO HEe0OXOAUMO HAIKMCATh CIleHApPUil, KOTOPBIHM JOJKEeH UYNTATh CTPOKU U3
(daiina sxypHaaa 1 00epThIBATh KA a1yio cTpoKy B Teru HTML, uTo6b! 06ec-
eYyuTh yaobounTaemoe oTodpaskenue. IIpu aToM xoTeaoch ObI, YTOOBI BCe
cTpoKu, comepsxaiue TekcT « ERROR», oToOpakannch KpacHLIM I[BETOM,
JIJIsI Yero MOYKHO ObLIO ObI BRIIOJHUTE ITUKJI II0 BCEM CTPOKaM B (aiiie, mpo-
BEPUTHh UX C IIOMOIIBIO PEryJAPHOrO BHIPAKEHUS U, eciiu MeTox search()
obHapyxkuBaeT TekcT « ERROR», MOXHO OBIJIO OBI OIIPeAeJUTh TaKOH Gop-
MaT CTPOKHU, YTOOBI OHA OTOOpaskaaach KPACHBIM I[BETOM.

Metonpr search() u match() ymoOHBI HE TOJBKO Te€M, YTO OHU OIIPEAEesISIOT
HaJINY1e COOTBETCTBUS, HO U Te€M, UTO OHHU BO3BPAIIAIOT 00beKT match. O6b-
eKTHI Match comepskaT pasjJuUYHbIE METOILI M3BJEUEHUS HaHHBIX, KOTOPbIE
MOT'YT IIPUTOAUTLCS IPU 00X0/e MOJNYUeHHBIX pe3yabTaToB. OcoOblil nHTe-
pec IpeacTaBIAIOT Takue MeToAbl o0bexTa match, Kak start(), end(),
span(), groups() u groupdict().

MeTonpr start(), end() u span() ompemesiOT MO3UIINU B CTPOKE IIOMCKA,
Te COBIaJeHUe ¢ IMabJOHOM HaUMHAETCS U TJe 3akaHumBaeTca. MeTon
start() Bo3BpaIllaeT mejgoe UYMCJI0, OIpeaesAtoIee MO3UIUI0 B CTPOKe HAa-
yajga HalJeHHOro cooTBeTcTBUs. MeToxn end() Bo3BpalllaeT IieJioe YKCJIO,
oIpeJessaioNlee IO3UIINMI0 B CTPOKE KOHI[A HANJeHHOI'0 COOTBETCTBHUSI.
A MeTton span() Bo3BpalljaeT KOPTEK, COAeP;KAINI IO3UITNI0 Hauaia U KOH-
1A COBHAMEeHUS.

Meton groups() Bo3BpamiaeT KOPTEX COBIAAEHNA, KAXKIBIN JIeMEHT KOTO-
POTO COOTBETCTBYET TPYIIIe, mMeIoleiicsa B mabioHe. ITOT KOPTEXK HAIIO-
MIHAaeT KOPTEXKM B CIIMCKe, BodBpamaemoM MmertomoMm findall(). Meton
groupdict() BO3BpaIllaeT cJOBaph MMEHOBAHHELIX I'PYIII, KJIIOYH KOTOPOTO
COOTBETCTBYIOT UMeHaM I'PYIIl, IPUCYTCTBYIOIUX HEIIOCPEACTBEHHO B pe-
T'yJSAPHOM BbIpaskeHUU, Hanpumep: (?P<group_name>pattern).
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IToxBoms UTOTH, MOYKHO CKa3aTh — YTOOBI 9()(EKTUBHO NCII0JIb30BATh PEry-
JISTPHBIE BBIPAYKEHUS, CJAEIYeT B3ATH B IPUBBLIUKY MCHOJH30BAThH 00 HEKTHI
CKOMITMJIMPOBAHHBIX PETYyJIAPHBIX BbhIpaskeHWil. Mcmosb3yiiTe MeETOAbI
findall() m finditer(), Korga HEOOXOAMMO IMOJIYUYUTH YACTHU TEKCTa, COOT-
BeTCTBYOIIHeE I1abJI0Hy. 3allOMHHUTE, 4TO MeTon finditer() obimamaer 6oJiee
BBICOKOII TMOKOCTBIO, ueM findall(), IOTOMY YTO BO3BpAIllaeT UTEPATOP IIO
ob6bekTaM match. Bosee moapo0OHBIil 0630p OMOJIMOTEKH PETYyJIAPHBIX BhIpa-
JKeHu BuI HaligeTe B riiase 9 kauru «Python in a Nutshell» Anexca Map-
resuiu (Alex Martelli) (O’Reilly). UTo0bI T03HAKOMUTHLCS C PErYIAPHBIMUA
BBIPAXKEHUAMU B IelicTBuu, obparmaiiteck K KHure « Data Crunching» I'pe-
ra Yuicoua (Greg Wilson) (The Pragmatic Bookshelf).

Pa6oTa ¢ kKoHpUrypaumoHHbiMm pannom Apache

Temnepb, KOTZa BbI MMOJYUYUIN IIPEACTaBIEeHNE O PaboTe ¢ PeryJIaPHLIMU BbI-
paxeHusaMu B A3biKke Python, mompo6Gyem mopa6oraTh ¢ KOH(PUTYPAIHOH-
HBIM (paiisom BeO-cepBepa Apache:

NameVirtualHost 127.0.0.1:80
<VirtualHost localhost:80>
DocumentRoot /var/www/
<Directory />
Options FollowSymLinks
AllowQOverride None
</Directory>
ErrorLog /var/log/apache2/error.log
LoglLevel warn
CustomLog /var/log/apache2/access.log combined
ServerSignature On
</VirtualHost>
<VirtualHost local2:80>
DocumentRoot /var/www2/
<Directory />
Options FollowSymLinks
AllowQverride None
</Directory>
ErrorLog /var/log/apache2/error2.1og
LoglLevel warn
CustomLog /var/log/apache2/access2.1log combined
ServerSignature On
</VirtualHost>

9TO cllerka m3MeHeHHBLIN KoHpurypamuonuberii ¢ain Apache B Ubuntu.
Mz CO3oaJI1 MMEHOBAHHBIE BHPTYAJbHBIE€ XOCTHI AJA HEKOTOPBIX CBOHUX
HYKO. MBI Tak:Ke 1obaBuiu B aita /etc/hosts cieqyioIyio CTPOKY:

127.0.0.1 local?2

OHa 1IT03BOJIAET YKa3aTh Opoy3epy, UTO cepBepy ¢ MMeHeM 10cal2 COOTBETCT-
Byetr IP-agpec 127.0.01, To ecThb IOKaJIbHBIN KOMITbIOTED. W B ueM ke 3/1eCh
cmbica? Ecim B 6poysepe BBecTu anapec htip://local2, oH mepegact cepsepy
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ykasaHHoe uma B 3aroyioBke HTTP. Huxxe npuBogurcsa HTTP-zanpoc, Ha-
IpaBJEeHHBIN cepBepy local?:

GET / HTTP/1.1

Host: local?

User-Agent: Mozilla/5.0 (X11; U; Linux x86_64; en-US; rv:1.8.1.13)
Gecko/20080325 Ubuntu/7.10 (gutsy) Firefox/2.0.0.13

Accept: text/xml,application/xml,application/xhtml+xml, text/html
Accept-Language: en-us,en;q=0.5

Accept-Encoding: gzip,deflate

Accept-Charset: IS0-8859-1,utf-8;0=0.7,+;0=0.7

Keep-Alive: 300

Connection: keep-alive

If-Modified-Since: Tue, 15 Apr 2008 17:25:24 GMT

If-None-Match: "achbea-53-44aecaf804900"

Cache-Control: max-age=0

O6paTuTe BHUMAaHUE, UTO 3alIpoCc HauMHAaeTcs ¢ 3aroyioBka Host:. Korma
Beb-cepBep Apache mosyuuT TaKoM 3aIpoc, OH HAIIPABUT €ro BUPTYAJIbHO-
MYy XOCTY ¢ mMeHeM local?.

Temeps Bce, YTO HAM IIPEICTOUT CHEJIATh, — 9TO HAIIMCATL CIIeHAPUH, KOTO-
pBIN aHaAIM3UpPYeT KOHPUTIYyPAIMOHHLIN (paiia Bed-cepBepa Apache, Taxoii,
KaK IIOKal3aHO BbIIIle, OTbICKUBaeT pasdgeJ VirtualHost u 3amerjaeT 3Haue-
Hue mapamerpa DocumentRoot B aTom pasgeisie. CaM clieHapUU ITPUBOAUTCS
HIKe:

#!/usr/bin/env python

from ¢StringI0 import StringIO
import re

vhost_start = re.compile(r’'<VirtualHost\s+(.*?)>")
vhost_end = re.compile(r'</VirtualHost")
docroot_re = re.compile(r ' (DocumentRoot\s+)(\S+)")

def replace_docroot(conf_string, vhost, new_docroot):
""oThicknBaeT B ¢aine httpd.conf cTpoku DocumentRoot, cooTBeTCTBYyMWWME
yKkadaHHoMy vhost, u 3amewaeT Mx HOBbMKM CTpokamu new_docroot

conf_file = StringIO(conf_string)
in_vhost = False
curr_vhost = None
for line in conf_file:
vhost_start_match = vhost_start.search(line)
if vhost_start_match:
curr_vhost = vhost_start_match.groups()[0]
in_vhost = True
if in_vhost and (curr_vhost == vhost):
docroot_match = docroot_re.search(line)
if docroot_match:
sub_line = docroot_re.sub(r'\1%s’' % new_docroot, line)
line = sub_line
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vhost_end_match = vhost_end.search(line)
if vhost_end_match:

in_vhost = False
yield line

if __name__ == "__main__":
import sys
conf_file = sys.argv[1]
vhost = sys.argv[2]
docroot = sys.argv[3]
conf_string = open(conf_file).read()
for line in replace_docroot(conf_string, vhost, docroot):
print line,

ITOT clieHapuii cHAYajga co3maeT TPU 00beKTa CKOMITMJIMPOBAHHBIX PEry-
JAPHBIX BBIPAYKEHUI: OAUH COOTBETCTBYET OTKpPBIBarOIeMy Tery Virtual-
Host, oquH — 3aKphIBaIlemMy Tery VirtualHost u omfuH — CTPOKeE C mapaMeT-
poM DocumentRoot. MeI Tak:Ke co3manau QYHKIINIO, KOTOPas BBLIMOJHSET 3Ty
YTOMUTEJBbHYIO padoTy. @PYyHKIUA HA3bIBAETCs replace_docroot u mpuHUMA-
€T B KaueCcTBe apIryMeHTOB TeJI0 KOHDUTYpaIInOHHOrO0 (haiijia B BUe CTPOKH,
umsA pasngesa VirtualHost, KoTopslil TpebyeTcss OTHICKATD, M 3HAUEGHUE ITapa-
meTpa DocumentRoot, KoTopoe TpebyeTcA HA3HAYUTSD JJIA JAHHOTO BUPTYaJIb-
HOTO X0cTa. PYHKIIMA yCTaHABIUBAET IPU3HAK COCTOSHUA, KOTOPBIN yKa-
3bIBaeT, HAXOOUTCA JIU TeKyIasa aHalusupyeMasa CTPOKa B pasgeiie Virtu-
alHost. Kpome Toro, coxpanaeTcsa UM TeKYIIero BUPTyajabHoOTo xocTa. [Ipu
aHaJ13e CTPOK B pasmese VirtualHost aTa (pyHKIMA TBITAETCA OTBHICKATH
CTPOKY ¢ mapameTrpoM DocumentRoot m m3mMeHseT ero 3HaueHue. IIOCKOJIBKY
dyHKIUA replace_docroot() BRIDOJHSAET UTEPAIIHU 10 KaXKI0M CTPOKE B KOH-
durypamuonHoM (aiiyiie, oHa Bo3BpAaIllaeT JUO0 HEeM3MEHEHHYIO0 UCXOIHYIO
CTPOKY, b0 UBMEHEHHYIO CTPOKY ¢ mapamerpom DocumentRoot.

Mgzl cosmanm mpocToii MHTep@eiic KOMAaHIHON CTPOKU K 3TOM (PYyHKIIUU.
B HEM He IIpegycMaTPUBAETCA UCIOJIb30BaHNE HIUETO OCOOEHHOI0, TAKOTO
Kak QyHKIUA optparse, U He BHIIOJIHAETCA IPOBePKa HAa KOJIUYECTBO BXO/I-
HBIX apryMeHTOB, HO OH paboraeT. Temeph mOmMpoOyeM HPUMEHUTH 3TOT
cuieHapuii K KoHGUrypauonaomy (daiiay Be6-cepBepa Apache, mpezacras-
JeHHOMY BBIIIIE, ¥ U3MEHUM HacTpoiiku VirtualHost local2:80 Tak, UTOOBI
OH HCIIOJIb30BaJI KaTajor /tmp B KaueCcTBe KOPHEBOT'O KaTajiora JOKYMeH-
TOB. IIpegycMoTpeHHBINT HAMU MHTEP(ENC KOMaHHON CTPOKM IIPOCTO BHI-
BOIUT CTPOKM, BO3BpaIaeMble hyHKIMeH replace_docroot(), a He U3MeHA-
eT cam (aiia:

jmjones@dinkgutsy:code$ python apache_conf_docroot_replace. py
/etc/apache2/sites-available/psa
local2:80 /tmp
NameVirtualHost 127.0.0.1:80
<VirtualHost localhost:80>
DocumentRoot /var/www/
<Directory />
Options FollowSymLinks
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AllowOverride None
</Directory>
ErrorLog /var/log/apache2/error.log
Loglevel warn
CustomLog /var/log/apache2/access.log combined
ServerSignature On
</VirtualHost>
<VirtualHost local2:80>
DocumentRoot /tmp
<Directory />
Options FollowSymLinks
AllowOverride None
</Directory>
ErrorLog /var/log/apache2/error2.1log
Loglevel warn
CustomLog /var/log/apache2/access?.1log combined
ServerSignature On
</VirtualHost>

EnuHCcTBEeHHAsA CTPOKA, KOTOPas N3MEHUIACh, — 9TO CTPOKA € ITapaMeTpPOM
DocumentRoot B paszesie VirtualHost local2:80. Huke mpuBogsTCSA pasju-
Yus, MOJYUYEeHHBIE II0CJe TOTO, KaK BBIBOJ, ClleHApuA OBLI IepeHanpaBeH
B (haiii:

jmjones@dinkgutsy:code$ diff apache_conf.diff /etc/apache2/sites-available/psa
20c20
< DocumentRoot /tmp

> DocumentRoot /var/www2/

WN3meHeHme sHaueHUA mapamerpa DocumentRoot B KOH(pUTYpaImOHHOM (daii-
Je Beb-cepBepa Apache — 3TO JOCTATOYHO IpPOCTas 3aJada, HO KOIJa 3TO
MPUXOAUTCA IeJaTh JOCTATOYHO YaCTO WU KOTIa UMEeTCsI MHOKEeCTBO BUP-
TYaJIbHBIX XOCTOB, KOTOPHIE IIPUXOAUTCA U3MEHATD, TOTA €CTh CMbICJ Ha-
IHUCcaTh CIleHapuii, MOA00HBII TOMY, UTO OBLJI ITOKa3aH BbIlie. He MeHee mIpo-
CTO MOYKHO OBLJIO OBl MBMEHUTH CIleHAPUU TakK, YTOOBI OH KOMMEHTHUPOBAJI
TpeOyeMbIii pasmen VirtualHost, mameHss 3HaueHue mapamerpa Loglevel
IV U3MEeHsI UM (daiiia :KypHaia A YKa3saHHOr0 BUPTYaJbHOTO XOCTa.

PaGoTta ¢ pannamn

OByagenue nprueMaMu pPaboThI ¢ (PaiiaMi ABIAETCA KJIOUYOM K 00paboTKe
TEeKCTOBBIX JaHHBIX. 3aUacCTyIO TEKCT, KOTOPLIH TpedyeTcsa oO6paboTaTh, Ha-
XOAUTCA B TEKCTOBOM (paiije, Hampumep, B (paiije ;KypHaia, B KoHpQUrypa-
DMOHHOM (paiiie uau B (paiiie ¢ JaHHBIMU IIPUIOXKeHUsaA. HepeaKo pe3yib-
TaThl aHaJM3a HAaHHBIX TpebyeTcd COXPAHUTh B Buie (aiina oryeTa MIuU
TIPOCTO 3alUCATh UX B TEKCTOBBLIN (haily AJA MOCIeTYIONero U3yUeHUs.
K cuacrtrio, B a3bike Python nmeercs mpocToii B MCIIOJIBL30BAHUY TUII 00b-
eKTOB ¢ UMeHeM file, KOTOPBIH B COCTOSTHUU IIOMOYb BLIIIOJHUTEL BCe HE00-
XOAuMBIe IeficTBUs ¢ haiiaiaMu.
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Co3zpaHue dannos

ITO MOKeT MOKa3aThCA CTPAHHBIM, HO UTOOBI IIPOYNTATH COAEPIKUMOE CY-
IIecTBYIOIIero (aiia, Heo6X0AMMO CO34ATh HOBBIM 00beKT Tuma file. On-
HAKO He HaJ0 IyTAaTh OIePAaIlHIO CO3JaH1sI HOBOIO 00'bEKTa C CO3LaHnueM HO-
Boro (paiiysa. UroObI BBIMIOJHUTE OIEpaIlnio 3alucu B (aiiy, Heo6X0auMO
co3aTh HOBBIHA 00beKT file M, BOBMOXKHO, CO3/IaTh HOBBIN (haili Ha OUCKe,
IO3TOMY B TaKOIi CUTyalluu co3nanue o0beKTa file HHTYUTHBHO OoJiee Io-
HATHO, UeM co3gaHue oo0beKTa file miasa urenusa. CosmaBaTh o0BbeKT file
00s3aTeJIbHO, IIOTOMY UTO OH HEOOXOAUM JIJIsT OPTaHU3AI[UU B3aMMOIeiicT-
BUH ¢ (paiiioM Ha SUCKe.

Hna cosmanusa obbeKkTa file mcmosb3yeTcsa BCTpoeHHAA GQYHKIUA open().
Huke npuBogurca ¢parMeHT IPOrpaMMHOI0 KOAAa, KOTOPBIM OTKPHIBAET
daitn gyis YTeHU:

In [1]: infile = open(”foo.txt", "r")

In [2]: print infile.read()
Some Random

Lines
0f

Text.

dDyuriusa open() — 9TO BCTpoeHHAaA (PYHKIIN, IO3TOMY HeT HUKAKOI Heo0-
XOAUMOCTHY UMIIOPTHUPOBATH KAKOH-I100 MOy Ib. PYHKIUS open () IPUHUI-
MaeT TpU apryMeHTa: uMsa Gaiina, pe’KUM OTKPLITUS U pas3mep Oydepa.
O6s3aTeIbHBIM SIBJISETCS TOJBKO IIEPBLINA apryMeHT — uMs daitaa. Hamnbo-
Jlee 4acTO UCIIOJb3YIOTCS PEKUMBI: «I'» (PEXKUM YTEHUS, UCIOJIb3YEeTCs 110
YMOJIYAHUIO), «W» (PEsKHUM 3alNCH) U «a» (PeKuM 3anucu B KoHeIr (aiiia).
BmecTe ¢ sTMMU TpemdA crnenmupuUKaATOPAMU PEKUMOB MOKET HUCIOJIH30-
BaTbhCA JOIOJHUTEIbHEIN creruduKaTop «b», onpeaeasonuil JBONYHEIN
pe:xum gocryma. Tperuit aprymeHT, pasmep Oydepa, oupenesser ciocod
Oydepusanuu omnepanuii Hanm paiaiom.

B npenpigyiiiem npumepe OBLI0 IPEAIUCAHO OTKPBITH hai foo.txt B pesxu-
Me JJISI UTeHHUS U COXPAHUTh CCBLIKY HA CO3JAaHHLIN 00BeKT (haiijia B mepe-
meHHOI infile. ITocie mosyuyeHUs CChIIKY Ha 00BEKT B IIepeMeHHoIT infile
MMOABUJIACH BO3MOMKHOCTh 00PATUTHCS K MeToAy read() aToro o6exkra, Ko-
TOPBIN YHTAET COoAepP:KUMOe (haiiia IeTMKOM.

Cospanue o0bexkTa Tuna file s 3amucu B (paiia BBIIIOIHAECTCS IIOUTH TAK
JKe, KaK co3manune o0beKTa AJd uTeHusd us (aitaa. IIpocTo BMecTo croeru-
puraTopa pexuma 'r’ ciledyeT UCIIOJb30BaTh CIEITUPUKATOD "W :

In [1]: outputfile = open(”foo_out.txt™, "w")
In [2]: outputfile.write( "This is\nSome\nRandom\nOutput Text\n")
In [3]: outputfile.close()

B sToM mpuMepe IpeanuCchIBAETCS OTKPBITH Gaiia foo out.txt B pexrume
IJIS 3aliCH M COXPAHUTh CCLIIKY Ha BHOBb CO3JAHHBIN 00BeKT Tuma file
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B ImepemMeHHOI outputfile. ITociie moayueHMns CCRIIKY Ha O0BEKT MBI CMOT-
Jau o0paTUThCs K MeTomy write(), uToOBI 3ammcaTh B (paiiji HEKOTOPBIH
TEeKCT 1 3aKPBITh €r0 BBI30BOM MeToza close().

HecmoTpsa Ha BCIO IPOCTOTY co3fgaHusa (aiijaoB, y Bac MOKET IIOABUTHCS
JKeJlaHMe co3faBaThb (aiijbl CcIIOcO00M, 60Jiee YCTOMUYUBLIM K IIOSBJIEHUIO
omubok. Cumraercs XOopoIleil MPaKTUKON 06epPTHIBATH BBHI3OB (DYHKIIUU
open() KoHCTpyKIueii try/finally, ocobeHHO, KOT/a BCJeH 3a 9TUM BLI3HI-
BaeTca meron write(). Huke mpmBoamTCA mpuMep peanmsaniuy 3aluUCHU
B (hbaiis ¢ mcmosib3oBaHMEM MHCTPYKIUM try/finally:

In [1]: try:
: f = open('writeable.txt', 'w")
f.write( 'quick line here\n")
finally:
f.close()

IIpu Takoit peanusanuu 3anucu painyioB MeTon close() BEI3bIBaeTCA, KOTIa
rae-HuOyab B 0JIOKe try BOSHMKAeT MCKJOUeHHe. B IelcTBUTEbLHOCTHU
9TOT MOJXO0J II03BOJIAET MeTOAY close() 3aKpbIThH (paili, gaske Korga B 6J10-
Ke try He BOSHUKAET MCKJueHue. Biok finally BeIDOJIHSETCS IIOCJe 3a-
BepIieHus: paboTel OJ0Ka try Bcerjga, HE3aBUCUMO OT TOT'O, BOBHUKJIO HC-
KJIIOUeHUWe UJIU HeT.

B Bepcun Python 2.5 moasuiack HOBasA ugmoMa — MHCTPYKIUA with, Ko-
TOpas IIO3BOJIIET WCIIOJIb30BaTh MeEHeIKep KOoHTeKcTa. MeHemkep
KOHTEeKCTa — 3TO HPOCTOo 00BeKT ¢ metomamu __enter__ () m __exit__(). Ko-
ria 00beKT CO3IaeTCsA C IIOMOINbI0O MHCTPYKIIMK With, BHI3BBIBAETCS METO/I
__enter__() MeHeIKepa KOHTeKcTa. Korga BeIToJiHeHUe O0JI0Ka with saBep-
I1aeTcs, BEIBBIBAETCA METOH __exit__ () MeHemKepa KOHTEKCTa, Jaske eciu
BO3HUKJO McKJIouenne. O0beKThI Tumna file mmeroT meTombl __enter_ () u
__exit__(). B metome __exit__() obmekTa Tuma file BBI3LIBAETCS METO[
close(). Huxxe mpuBoaMTCA IPUMEP UCIIOJIB30BAHUA MHCTPYKIUMY With:

In [1]: from __future__ import with_statement

In [2]: with open( 'writeable.txt', 'w') as f:
f.write( 'this is a writeable file\n")

Xora B 9TOM (pparMeHTe OTCYTCTBYET BBI30B MeToza close() oobeKTa f, Me-
HeJJKep KOHTEKCTa 3aKpoeT (haiiy mociie BeIxona us 6yoKa with:

In [3]: f
Out[3]: <closed file ‘'writeable.txt', mode 'w' at 0x1382770>

In [4]: f.write("this won't work™)

ValueError Traceback (most recent call last)

/Users/jmjones/<ipython console> in <module>()
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ValueError: I/0 operation on closed file
(ValueError: onepauus BBOAA-BbHBOAA C 3aKPHTHM (QannoM)

Kak u ciaemoBaio oKugaTh, Gaia ObIJI 3aKPHIT. XOTSA 9TO XOPOIas IpaK-
THKa — 06pabaThIBaTh BCe BOSMOJKHBIE MCKJIIOUEHUA U rapaHTHUPOBATh 3a-
KpbiTHe daiiaa, Korga 9To He00X0AMMO, HO PAAX IPOCTOTHI U SICHOCTHY MBI
He OyaeM IMpeayCcMaTPUBATh TaKyI0 00paboTKY BO BCeX MpUMepPax.

ITonubIl TepeueHb MeTOOB 00BLeKTOB TuMa file BbI HalifeTe B paszeie «File
Objects» B cupaBounuke «Python Library Reference» mo agpecy: http://
docs.python.org/lib/bltin-file-objects.html.

YrteHue n3 pannos

Kak ToabKO ToABIAETCA 00BEKT (paiiaa, OTKPBITOTO AJISI UTEHUA ¢ (horaroMm r,
BBI IIOJIyUYaeTe BO3MOXKHOCTh MCIIOJIb30BaTh TPU OOLIUYHBIX METOa 00BeKTa
file, yIOOHBIX OJIA IMOJYYEeHUS OJAaHHBIX, coaep:KaIuxca B (aiiae: read(),
readline() u readlines(). MeTox read() uuTaer, 4TO He yIUBUTEJIHHO, TaH-
HbIe U3 00bEeKTa OTKPBITOTO (Daiijia U BO3BPAIIlaeT 9TU JaHHbIE B BUE CTPO-
Ku. Metosn read() mpuHHMaeT Heo0s3aTeJIbHBIN apryMeHT, KOTOPBIN yKa-
3BIBAET YHMCJIO 0ATOB, KOTOPhIEe TpedyeTcs MpounTaTh u3 gaiiiaa. Eciau aTor
apryMeHT OTCYTCTBYeT, MeTo read() HONBITAETCA MPOUYUTATEH COAEPIKUMOe
daiina mearukom. Ecam pasmep ¢aiiyia MeHbIIe, YeM BeJIMYNHA apryMeHTa,
MeTon read() OygeT unTaTh JaHHLBIE, IIOKA He BCTPETUT KOHeIl )aiijaa 1 Bep-
HEeT TO, YTO YAAJIOCh IPOUNTATD.

HomycTum, 4TO MMeeTcs CIenyIONni daiii:

jmjones@dink:~/some_random_directory$ cat foo.txt Some Random
Lines

0f
Text.

Torga meTon read() Oymer padboTaThb ¢ 3TuM (PaiijioM, KaK ITIOKAa3aHO HUMKeE:

In [1]: f = open(“"foo.txt", "r")
In [2]: f.read()
Out[2]: "Some Random\n Lines\nOf \n Text.\n"

Ob6paTuTe BHUMaHNE, YTO CUMBOJIBI HOBOI CTPOKY OTOOPAKAIOTCSI KakK II0-
CJIeqOBaTEJBbHOCTH \N — 9TO CTAHAAPTHBIN CII0OCO0 0003HAUYEHUS CHUMBOJIA
HOBOWU CTPOKU.

Ecau 6561 TpeboBasIoCh IIPOUKUTATH TOJBKO IIEPBLIe b 0aiiTOB, COeJIaTh 3TO
MOJKHO OBIIO OBI CJIeQYIOIM CIIOCOO0M:

In [1]: f = open("foo.txt", "r")

In [2]: f.read(5)
Out[2]: "Some

Cienymomniuii MeTol, IIO3BOJAIONINNA I0JydYyaTh TeKCT U3 (paiija, — METO
readline(). Merox readline() uuTaer TekcT u3 (paiija 1o OGHOI CTPOKE 3a
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pas. 9TOT MeTOoJ IPUHKNMAET OAUH Heo0sa3aTebHBIH apryMmeHnT: size. O
ompejesiseT MaKCUMAaJbHOE UHCJIO0 6aliTOB, KOTOpPbIe MeTon readline() Oy-
IeT YuTaTh u3 (aiiia, Ipexae ueM BepPHYTh CTPOKY, HE3aBUCHUMO OT TOTO,
OBLI JOCTUTHYT KOHEI[ CTPOKU UM HeT. [losToMy B ciaemyrolneM IIpruMepe
mporpaMma 4nTaeT IepPBYI0 CTPOKY M3 TeKcTa us (aiina foo.txt, 3aTeM du-
TaeT MmepBbie 7 0ATOB TEKCTA U3 BTOPOIl CTPOKHU, a IIOCJIe 9TOTO CUUTHLIBAET
OCTaTOK BTOPOM CTPOKMU:

In [1]: f = open(“"foo.txt", "r")

In [2]: f.readline()
Out[2]: "Some Random\n’

In [3]: f.readline(7)
Qut[3]: ' Lin’

In [4]: f.readline()
Out[4]: "es\n’

Ilocnenuuii MeTon IONyUeHUA TeKCTa 13 00BLEeKTOB THHA Tile, KOTOPBIA MBI
paccmoTpuM, — 3To MetTox readlines(). Mmsa readlines() — aTo He omeuaTKa
U He omubKa, 3aKpaBIllasics IPU KOIMPOBAHUY MMEHU METOAA U3 IIPeIbl-
mymrero npumepa. Meron readlines() untaer cpa3y Bce CTpPOKHU mu3 (aiiia.
Buopouewm, aTo mouTu npasaa. Meroz readlines() umeer aprymeHT sizehint,
OIIpeAeAIoNINi MaKCUMaJIbHOe YMCJIO 0afiTOB, KOTOPHIE TPeOyeTCcs mMPoUn-
TaTh. B caengyroniem npumMepe MbI cos3nanu daiia biglines.txt, comepxaniuia
10 000 cTpoK, B KasKg0i 13 KOTOphIX 110 80 cuMB0oJI0B. ITocjIe 9TOro MBI OT-
Kpblau daiia, yKasaau, 4To HaM TpedyeTcsa mpounTaTtsh u3 ¢aiia N mepBbIx
CTPOK, 00II1ii 00beM KOTOPBIX cocTaBJisgeT npumepHo 1024 6aiita, ompese-
JIVJIY YMCJIO IPOYUTAHHBIX CTPOK M 0ATOB U 3aTeM IPOUUTAJIN OCTABIITYIO-
cs JacTh Gaiiia:

In [1]: f = open("biglines.txt”, "r")
In [2]: lines = f.readlines(1024)

In [3]: len(lines)
Out[3]: 102

In [4]: len("".join(lines))
Out[4]: 8262

In [5]: lines = f.readlines()

In [6]: len(lines)
Out[6]: 9898

In [7]: len("".join(lines))
Out[7]: 801738

Komanpga B cTpoke [3] mokaswsiBaeT, uTo 661710 TpounTano 102 cTpoku, a Ko-
MaHzaa B cTpoKe [4] mokasaja, uTo obllee YMCI0 IPOUYUTAHHBIX 0AHTOB CO-
craBuio 8262. Kak Tak BBIIILIO, YTO MBI YKa3aJU «IPUMEPHOe» YKUCJIO Oati-
TOB, KOTOPLIE TpedyeTcs IpounTaTh, paBHoe 1024, a moayunau 82627 OHo
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OBLJIO OKPYIJIEHO IO pasMepa BHYTPeHHero 0ydepa, KOTOPBIA PaBeH IIPU-
MepHO 8 xujaobaritam. CyTs B TOM, UTO apIyMEHT Sizehint He Bcerga oKasbl-
BaeT BIUAHINE TaK, KAK BaM TOI'0 XOTeJ0Ch ObI, M 00 3TOM CJIELYEeT IOMHUTb.

3anucb B pannbl

HNuorga Bo3HUKAaeT MOTPEeOHOCTh He TOJIBKO UYNTATh JaHHLIe U3 (PAMIoB, HO
TaKsKe co3JaBaTh cOOCTBeHHBIe (Daiijibl 1 3alIKMChIBATEL B HUX JaHHBIe. O0b-
eKThl TuIAa file 06JIaga0T ABYMSA OCHOBHBIMM METOJaMIl, KOTOPhIE II03BO-
JIAT BaM 3aOUCBIBATh JaHHBIE B (paiinnl. IlepBoIilt MeTO, KOTOPLIA yiKe Je-
MOHCTPHUPOBAJICA BBIIIE, — 3TO MeTox write(). Merox write() mpuHHUMAaeT
OJIMH apryMeHT: CTPOKY, KOTOpPYIo Tpebyercsa 3anucaTh B paiiia. B ciaemgyio-
IeM IIpuMepe JeMOHCTPUPYeTCA 3aluch JaHHBIX B (haiii:

In [1]: f = open(“"some_writable_file.txt", "w")
In [2]: f.write("Test\nFile\n")

In [3]: f.close()

In [4]: g = open(“"some_writable_file.txt", "r")

In [5]: g.read()
Out[5]: 'Test\nFile\n’

Komanga [1] oTkpbIiBaeT daiia ¢ iarom pexmuMma W, TO €eCTh B perkume IJisd
sanucu. Komanzga [2] 3anuceiBaeT B aiin aBe ctpoku. Komanga [4] cosmaeT
HOBBIN 00BEeKT (haiija 1 MpUCBAWBAET CCHIIKY Ha HEeTro IPYyroi mepeMeHHO,
Cc UMeHeM (, 4YTOObI n36e:KaTh IIyTaHUIIbI, XOTSA BIIOJIHE BO3MOKHO OBLIIO HC-
moJab30BaTh u nnepemennyio f. I komanzga [5] mokasbsiBaeT, uTo meTox read()
BO3BpAIIlaeT Te JKe caMble JaHHbIe, KOTOPhIe OLLIN 3aIUCaHEl B (haii.

Crenyroiiuii OCHOBHOM MeTOJ 3alMCH JAHHBIX B (paily — 3T0 MeTon write-
lines(). Meroxm writelines() mpuHHMAET OAUH 00A3aTeNbHLIN HapaMeTp:
TIOCJIeIOBATEILHOCTD, KOTOpasa MOJIXKHA ObITH 3amucana B gaiia. Jomycka-
eTCsI MCII0Jb30BaTh IIOCJIEJ0BATEILHOCTH JI0O0I0 UTEPUPYEMOTO THUIIA, Ta-
KMe KaK CIMCKU, KOPTEXXKHU, TeHepaToOphl CIUCKOB (KOTOPBhIE MOYKHO CUM-
TaTh COIMCKaMM) WJIU reHepaTopbl. Huike mpuBOAUTCA IPUMeEDP BbI30BA Me-
Toma writelines(), KOTOPHIM HOJIyUaeT HaHHBIE IJIA 3allucHu B aiij OT BbI-
paKeHUus-reHepaTropa:

In [1]: f = open("writelines_outfile.txt", "w")

In [2]: f.writelines("%s\n" % i for i in range(10))
In [3]: f.close()

In [4]: g = open(“"writelines_outfile.txt", "r")

In [5]: g.read()

Out[5]: "0\n1\n2\n3\n4\n5\n6\n7\n8\n9%\n"

U emre ogun mpumep GYHKIUU-TeHepaTopa, KOTOpas MOMKET MCIOJIb30-
BaThCA AJIA 3aKUCHU JaHHBIX B aiia (9ToT mpuMep QYHKIIMOHAJIBHO 9KBUBA-
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JIEHTeH IIPeIbIAYIIeMY, HO IJIsA ero pealnsanuy MIoTped0BaoCh HAMCATD
60JIbIITe TPOTPAMMHOT0 KO/1a):

In [1]: def myRange(r):
i=0
while 1 < r:
yield "%s\n" % i
i+=1

In [2]: f = open("writelines_generator_function_outfile”, "w")
In [3]: f.writelines(myRange(10))

In [4]: f.close()

In [5]: g = open(“"writelines_generator_function_outfile”, "r")

In [6]: g.read()
Out[6]: "0\n1\n2\n3\n4\n5\n6\n7\n8\n9\n"

Crenyer 3aMeTUTD, UTO METOA Writelines() He 3aIMChIBAeT CUMBOJIBI HOBOI
ctpoku (\N) aBTOMaTHUUYECKU — BBl CAMH JOJKHBI BKJIIOUYATH UX B IIOCJIEI0-
BaTeJbHOCTD, IIPeJHAa3HAUEHHYIO JJId 3anucu B (aiti. Kpome Toro, ciaemyer
3HATh, YTO 3TOT METOJ MOKHO HCIIOJIL30BATh HE TOJBKO JJIS IIOCTPOUHON
3amuCcy JaHHBIX B (haitsa. Bo3MoKHO, 3TOMY METOY JYUIIIEe TTOOIIIO ObI Ha-
3BaHme wWriteiter().Tak cay4ymioch, YTO B MPEALIAYINMUX IIPUMepaxX MBI 3a-
OHUCHIBAJIU TEKCT, KOTOPBIH YiKe COJepPrKaJl CHMBOJIBI HOBOII CTPOKH, HO HET
HUKaKUX IIPUYNH, KOTOPbIe TpeboBa M ObI NX HATHUUUA.

JononHutenbHble pecypcbl

3a gomoJHUTENbHOI mH(popMalueii 06 o0beKTax Tuma file obpaiaiiTech
Kk riaBe 7 B KHure «Learning Python» [Iasupma Armepa (David Ascher)
u Mapka Jlyrtma (Mark Lutz) (O’Reilly) (umeeTcsa Ttak:xe B HTepHeTe 110
agpecy: http://safari.oreilly.com/0596002815 /lpython2-chp-7-sect-2) niau
K pasgeny «File Objects» B cupaBounuke «Python Library Reference»
(moctynaomy B UnTepHeTe 1o aapecy: hitp://docs.python.org/lib/bltin-fi-
le-objects.html).

3a momosiHUTENIbHOII wmHGpOpMAaIMell O BbIpaKeHUSX-TeHepaTopax obpa-
miaitech K pasmeny «generator expressions» B crnpaBounmke «Python
Language Reference» (moctymnomy B HMHTepHeTe 10 anapecy: htip://
docs.python.org/ref/genexpr.html). 3a fonosHUTENIHLHON NHGOPMAaIHE 06
MHCTPYKIMY yield obparmaiiTech K pasgeny «yield statement» B cmpaBou-
Huke «Python Language Reference» (moctynrnomy B MHTepHeTe mo aape-
cy: http://docs.python.org/ref/yield.html).

CTaHAapTHbIN BBOA, U BbIBO,

Omnepanum YTeHUsI TeKCTa M3 IIOTOKA CTAHJAPTHOr'O BBOJA IIPOIecca 1 3a-
MIKICH B IIOTOK CTAHAAPTHOrO BHIBOA MPOI[ECCa 3HAKOMEBI 0OJIBIIIMHCTBY CHC-
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TeMHBIX agMUHHUCTPaTOpPoB. CTaHgapTHLIN BBOA — 3TO OOLIUHLIE JAHHBIE,
IOCTyIIaloIe B IIPOrpaMMy, KOTOPhIEe IIPOrpaMMa MOYKET UYMTATh B XOJe
cBoeit paborsl. CTaHZAPTHBIN BBIBOA — ATO JaHHBIE, KOTOPHIEe IporpaMmma
BBIBOJUT B IIPOIlecce BBINOJHEeHUA. [IpenMyIecTBO NCIOIB30BAHUSA CTAH-
JapTHOT'O BBOJIa U BBIBOJA COCTOUT B TOM, YTO STO MO3BOJIAET O0BEAUHATD
KOMAaH/IbI B KOHBENEPHI ¢ APYTUMU YTUIUTAMU.

CrammaprHas O0ubInoTeKa A3biKa Python comepXuUT BCTPOEHHBIN MOAYJIb
c UMeHeM SYyS, KOTOPbBIHA obeclieurnBaeT MMPOCTHIE CIIOCOOBI JOCTYIIAa K CTAH-
IapTHOMY BBOAY W CTaHAAPTHOMY BbIBOAY. CTammapTHas 6uOIMOTeKa IIpe-
IOCTaBJIAET HOCTYII K CTAHZAPTHOMY BBOAY U BHIBOY KaK K 00beKTaM TUIIa
file, HecMOTPS Ha TO, UTO OHU HEe MMEIOT HMKAKOT'0 OTHOIIIeHU K (haiiaMm
Ha JucKe. A TaK KaK 5TH 00beKThl HAIIOMUHAIOT 00beKThI Tuma file, mas
paboThl ¢ HUMU MOXKHO HCIIOJIB30BAThH TE K€ CaMble METOALI, KOTOPhIE MC-
HOJIb3YIOTCA Ipu pabore ¢ aitmamu. Bel MokeTe paboTaTh ¢ HUMU, KaK ec-
JIY OBI 9TO OBLIN (Paiijabl HA TUCKE, 1 00paIaThbCcsa K COOTBETCTBYIOIIUM Me-
TOAAM JJISI BEITIOJIHEHUS TPeOyeMbIX OllepaIunii.

ITocie UMIIOPTUPOBAHUA MOIYJISA SYS CTaHIAPTHBIN BBOJA CTAHOBUTCA JOC-
TyIleH B Bufie arpubyra stdin aroro momyuia (sys. stdin). ATpuoyT sys. stdin —
9TO MOCTYIIHBIHA JJIs uTeHus o0beKT Tuma file. O6paruTe BHUMAHIE, YTO
TPOUBOMIET, €CJU CO3/IaTh « HACTOAMINII» 00beKT THHa file, OTKPHIB (haiii
c uMeHeM foo.txt Ha TUCKe, U 3aT€M CPABHUTH ero ¢ 00beKTOM Sys. stdin:

In [1]: import sys

In [2]: f = open(“"foo.txt", "r")

In [3]: sys.stdin

Out[3]: <open file '<stdin>', mode 'r' at 0x14020>

In [4]: f
Out[4]: <open file 'foo.txt', mode 'r' at 0x12179b0>

In [5]: type(sys.stdin) == type(f)
Out[5]: True

HNuTepuperaTop BOCOPUHUMAET UX KaK 00BEKTHI OJHOTO M TOTO Ke TUIIA,
HO3TOMY OHHU 00JIafal0OT OJHUMH U TeMHU Ke MeTomamu. Hecmorpsa Ha To,
YTO C TeXHUYECKOM TOUKM 3PEHUA 9TU OOBEKTHl HPUHAMJIEIKAT OJTHOMY
1 TOMY K€ TUITY ¥ 00JIafal0T OJHUMHU 1 TeMHU JKe MeTOJAaMH, II0BeeHe He-
KOTOpbIe MEeTOA0B OyaeT oTanuarhesa. Hanpumep, MeTomsr sys. stdin. seek()
um sys.stdin. tell() MOCTYIHBI, HO IIPU O0OPAIIIEeHNN K HUM BO30YKIaeTCs UC-
KJioueHue (B JaHHOM ciiydyae uckJapoueHue 10Error). OgHaxKo BO BceM OC-
TAJILHOM CTAHJAPTHBIN BBOJA M BBLIBOJ HAIIOMHHAIOT O00BEKTHI Tuia file,
¥ BBl B 3HAUNTEJBbHOH CTEIIeHN MOYKeTe BOCIPHHMMATL MUX KAK OOBIUHBIE
IOUCKOBBIE (DAlijIbI.

Hoctyn K sys.stdin B o6oaouke Python (unu B o6o0uke IPython) mpak-
TUUECKH JIUIIeH BCAKOI'O CMBICJIA. HOHBITRa HNMIIOPTHUPOBATH MOAYJIb SYS
¥ BBI3BATh METOJ Sys. stdin. read() mpocTo 3a0I0KKUpyeT paboTy 000JI0UKI.
YT06BI HPOAEeMOHCTPUPOBATL BaM, KaK padoTaeT o0BEKT sys.stdin, MBI
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HalMcaJIu CIleHapuii, KOTOPBIN YMTaeT JaHHBIe U3 SyS.Stdin 1 BRIBOOUT 00-
PaTHO KaXKyI0 IPOUYUTAHHYIO CTPOKY C COOTBETCTBYIOIIMM eif HOMEpPOM,
KaK ImoKasaHo B mpumepe 3.22.

ITpumep 3.22. Hymepayus cmpok, wumaemuvLx memodom sys.stdin.readline
#!/usr/bin/env python
import sys

counter = 1
while True:
line = sys.stdin.readline()
if not line:
break
print "%s: %s” % (counter, line)
counter += 1

B sTomM mpuMepe MBI CO3AaNM MEPEMEHHYIO counter, ¢ IMOMOIIBI0 KOTOPOt
clieHapuil CJIeAUT 3a HOMEepPaMHU BBEIEHHBIX CTPOK. Jlajee ciemyeT ITUKJ
while, B Tejie KOTOPOT'O BBIIOJIHAETCA UTE€HNE CTPOK CO CTAaHIAPTHOI'O BBO-
na. Iy KasaIoi CTPOKYM BBOJAUTCS €€ MOPAMAKOBBIA HOMED U €€ COHePIKU-
moe. Tak Kak ImporpamMma Bce BpeMs HaXOJUTCS B IIPOILECCE BHITIOJIHEHUA
IUKJa, OHA 0OpabaThIBaeT BCe CTPOKM, KOTOPBIE i MMOCTYIAaloT, JasKe ecJin
OHU OKa3bIBAIOTCA IMycThIMU. Ho gaske mycTble CTPOKY — HE COBCEM IIYCThIE:
OHMU cozep:kaT cuMBOoJ HOBOM cTpoku (\n). Korga crieHapuit o6Hapy:KuBaeT
OpU3HAK «KOHIIA (paiija», OH IpepbIBaeT paboTy IIUKJIA.

Huxe mpuBoauTcs pesyabTaT o0beJUHEHA B KOHBeliep KOMaH kI who 11 IIpe-
OBITYIIETO CIleHapuA:

jmjones@dink: ~/psabook/code$ who | ./sys_stdin_readline.py
1: jmjones console Jul 9 11:01

2. jmjones ttypl Jul 9 19:58

3: jmjones ttyp2 Jul 10 05:10
4: jmjones ttyp3 Jul 11 11:51
5. jmjones ttyp4 Jul 13 06:48
6: jmjones ttyp5 Jul 11 21:49
7: jmjones ttyp6 Jul 15 04:38

JocTaTouHO MHTEPECHO, UTO MPEABLIAYIINI IPUMEDP MOXKHO Deajn30BaTh
ropaszo IIpollle U KOpoue, eCJIM MCI0Jb30BaTh (PYHKIMIO enumerate(), KaK
moKasaHo B mpumepe 3.23.

ITpumep 3.23. IIpumep ucnonv3oearnus memoda sys.stdin.readline( )
#!/usr/bin/env python
import sys

for 1, line in enumerate(sys.stdin):
print "%s: %s” % (i, line)
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YT00BI MOJYUYNUTH JOCTYII K CTAHZAPTHOMY BBOAY, HEOOXOAMMO MMIOPTUPO-
BaTbh MOAYJIb SYyS M 3aTeM BOCIIOJIL30BaThCcs aTpuOyTom stdin. Touno Tax
JKe, UTOOBI IIOJYUYUTH AOCTYI K CTAHJAPTHOMY BBIBOAY, HEOOXOAMMO M-
IMOPTHUPOBATh MOAYJIbL SYS M BOCIIOJb30BaTheA aTpubyrom stdout. Tak ke,
KakK sys.stdin mpexacraBiiser oObeKT (paiiia, JOCTYIIHOTO AJIA YTeHUS, 00b-
eKT sys.stdout mpemcTaBisieT 00BeKT (pailjia, MOCTYIIHOTO IJIsI 3alMCHU.
U rak ke, Kak sys.stdin mMeeT TOT Ke THUII, YTO U O0BEKT (haiiia, TOCTyII-
HOTO JIJIA UTeHUs, 00beKT Sys. stdout mMeeT TOT :Ke TUII, UTO 1 OOBEKT (aii-
Jia, TOCTYIIHOT'O AJIs 3alCH:

In [1]: import sys
In [2]: f = open('foo.txt', 'w")

In [3]: sys.stdout
Out[3]: <open file '<stdout>', mode 'w' at 0x14068>

In [4]: f
Out[4]: <open file 'foo.txt', mode 'w' at 0x1217968>

In [5]: type(sys.stdout) == type(f)
OQut[5]: True

Baxxuoe 3aMeuanue: cJeAyIOIIee YTBEPKAEHNUE He MOJIKHO OBbITH HEOMKU-
ITaHHBIM, TOCKOJBKY JII000M (haiijl, OTKPBITHIN AJIA UTeHU, U JII000it (haii,
OTKPBITBIH IJI5 3alIMCH, OTHOCATCSA K OJHOMY U TOMY K€ THUILY:

In [1]: readable_file = open( 'foo.txt', 'r")

In [2]: writable_file = open( foo_writable.txt', "w')
In [3]: readable_file

Out[3]: <open file 'foo.txt', mode 'r' at 0x1243530>

In [4]: writable_file
Out[4]: <open file 'foo_writable.txt', mode 'w' at 0x1217968>

In [5]: type(readable_file) == type(writable_file)
Out[5]: True

Baxxuo 3HaTB, UTO Sys. Stdout MOKET B 3HAUNTEIBbHOM CTEIIEHN pacCMaTpu-
BaTbCA KaK 00beKT Tuma file, OTKPBITHIN JJIS 3aIllICH, TOYHO TaK JKe Kak
¥ sys.stdin MoskeT paccMaTpuBaThCA KaK OOBEKT Tuma file, OTKPBITHIH
IJIS UTeHUd.

StringlO

Kax ObITh B ciayuae, Korga (pyHKI[MA, BBIIIOJHAKIIAA 00pabOTKy TeKcTa,
npegHasHaueHa I paboThl ¢ 00beKTOM THHa file, a JaHHBIE, KOTOPhIE
IpeacTOuT 00pabaThiBaTh, JOCTYIHBI B BIJe TEKCTOBOI CTPOKI, a He B BHU/Je
obobekTa file? Camoe IIpocToe pelreHne COCTOUT B TOM, YTOOBI BOCIIOJIH30-
BaThbCA MoayJjeM StringlO:

In [1]: from StringI0O import StringIO
In [2]: file_like_string = StringIO("This is a\nmultiline string.\n
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readline() should see\nmultiple lines of\ninput™)

In [3]: file_like_string.readline()
Out[3]: 'This is a\n’

In [4]: file_like_string.readline()
Out[4]: 'multiline string.\n’

In [5]: file_like_string.readline()
Out[5]: 'readline() should see\n’

In [6]: file_like_string.readline()
Out[6]: "multiple lines of\n’

In [7]: file_like_string.readline()
OQut[7]: "input’

B sToM npumMepe MbI codgaan 00beKT Stringl0, KOHCTPYKTOPY KOTOPOTO IIe-
penmaercsa cTpoka "This is a\nmultiline string. \nreadline() should see\nmul-
tiple lines of\ninput”. Ilocse aToro moABmJIacCh BO3MOYKHOCTH BBHIBBIBATH
meTon readline() oobexTa Stringl0. XoTsd B 3TOM HpHUMEPE HUCIIOIH30BAJICS
TOJILKO MeToJ readline(), 9To JaJIeKO He e IMHCTBEHHBI TOCTYIIHLIN MEeTO/I,
3aMMCTBOBAaHHBIN ¥ 00beKTOB TUMAa file:

In [8]: dir(file_like_string)

Out[8]:

['__doc__",

' init 7,

‘__dter__ 7,

‘__module__",

"buf ',

"buflist’,

‘close’,

‘closed’,

"flush’,

‘getvalue’,

"isatty’,

“len’,

‘next’,

‘pos’,

‘read’,

‘readline’,

‘readlines’,

"seek’,

"softspace’,

"tell’,

"truncate’,

‘write’,

‘'writelines']
Koneuno, me:xkay daitjlaMyd ¥ CTPOKAMM CYIIECTBYIOT Pas3jnuMUsA, HO WUH-
Tepdelic MO3BOJIAET JIETKO IIEPEXOAUTh MEKIy MCIIOJb30BaHHEM (HaiiioB

¥ cTpoK. HuKe IpMBOAUTCSA CpaBHEHIE METONOB M aTPpUOYTOB O0'HEKTOB
Tuna file u 06beKTOB THHa Stringl0:
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In [9]: f = open("foo.txt™, "r")

In [10]: from sets import Set

In [11]: sio_set = Set(dir(file_like_string))
In [12]: file_set = Set(dir(f))

In [13]: sio_set.difference(file_set)
OQut[13]: Set([ '__module__", ‘'buflist’, 'pos’, 'len’, 'getvalue’, '"buf’'])

In [14]: file_set.difference(sio_set)

Out[14]: Set([ 'fileno', '__setattr__', '__reduce_ex__', '__new__'
‘encoding’,

'__getattribute__', '__str__', '__reduce__', '__class__', 'name’,
‘__delattr__", 'mode’, '__repr__', 'xreadlines’, '__hash__', 'readinto’

‘newlines’])

Kax BuguTe, ecim BOSHUKHET HEOOXOJUMOCTH PabOTaTh CO CTPOKOI Kak
¢ (haitsom, 06beKT THHA Stringl0 MOXKeT OKas3aTh CYIIeCTBEHHYIO ITOMOIITb.

urllib

Yro, ecau HHTEPeCYIONNil Bac paily HaXoAuTCA Iae-To B ceTu? Vau BEI X0-
THUTE KCIIOJb30BaTh YK€ CYIIECTBYIOIIUN (DparMeHT IIPOrPaMMHOTO KOJa,
KOTOPGLI mpeamoaraet pabory ¢ oobsexkTom file? BerpoeHusbrit Tui file He
yMeeT B3amMOJeHiCTBOBATD C CEThIO, M B 3TOU CUTyaIlUU BaAM IIOMOXKET MO-
oyJb urllib.

Ecau Bam TpeOyeTcsa TOJBKO BBI3BATH MeTOJ read() AJaA MOJYUYEeHHUS TAH-
HBIX (paiiya, pacIoJIOKEeHHOro Ha HeKOTOPOM Beb-cepBepe, A 9TOT'0 MOK-
HO IIPOCTO BOCIIOJIL30BATLCA MeTomoM urllib.urlopen(), Kak IIOKasaHO
B IIPOCTOM IIPpUMEPE HUIKE:

In [1]: import urllib

In [2]: url_file = urllib.urlopen("http://docs.python.org/lib/module-
urllib.html™)

In [3]: urllib_docs = url_file.read()
In [4]: url_file.close()

In [5]: len(urllib_docs)
Out[5]: 28486

In [6]: urllib_docs[:80]
Out[6]: '<!DOCTYPE html PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN">\
n<html>\n<head>\n<1li’

In [7]: urllib_docs[-80:]
Out[7]: 'nt...</a></i> for information on suggesting changes.\
n</address>\n</body>\n</htm1>\n"

31ech cHauajia UMIIOPTUPYETCA MOAYJb Urllib. 3arem cosgaercs file-mo-
IOOGHBIN 00BeKT ¢ uMeHeM Url_file. Jlajiee BBHITIOSHAETCA YTEHUE COMEPIKU-
moro url_file B cTpoKy ¢ uMeHeM urllib_docs. Y1 TOJIBKO JJIsI TOrO, UTOOBI
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OPOAEeMOHCTPHPOBATh, UTO JAaHHBIE AEeHCTBUTEJbHO OBLIIN IIOJYYEHBI U3
HWuTrepHeTa, ¢ IOMOIILIO OIlePaAIlK U3BJIEUEHUS CPe3a BBEIBOIATCS II€PBbIe
u nocjaenure 80 CHMBOJIOB IIOJYUYEeHHOro foKyMeHTa. O0paTuTe BHUMAaHNE,
YTO 00'beKTHI (PAliJIOB, CO3TAHHBIE cpeAcTBaMu Urllib, moamep:KuBaOT Me-
Tombl read() m close(). Kpome Toro, oHM mOAAepP;KMBAIOT METOIBLI read-
line(), readlines(), fileno(), info() mgeturl().

Eciu Bam moTpebyioTcsa 6ojiee IMMTUPOKTE BO3MOMKHOCTH, TaKUe KaK pabdoTa
yepes IPOKCHU-CEPBEDP, UIUTE AOIMOJHUTEJIbHYIO MH(POPMAIUI0 0 MOIYJe
urllib mo agpecy: http://docs.python.org/lib/module-urllib.html. Ecan
BaM TpebyioTcA errle 6oJiee IMTUPOKYIE BOSMOYKHOCTH, TaKMe KaK ayTeHTUMM!-
Kamnua u pabora ¢ cookie, mogymaiiTe 06 MCIIOJIb30BAHNN MOLYJIS Urllib2,
omMcaHVe KOTOPOro BBl HaijeTe mo anpecy: http://docs.python.org/lib/
module-urllib2.html.

AHanus xypHanos

C TOUuKu 3peHusd CHUCTEMHOTO aJMHHUCTPATOPa HUKaKoe O0CYysKIAeHUe BO-
OPOCOB 00PabOTKM TEKCTa HEe MOMKET CUMTATHCSA 3aKOHUEHHBLIM 0e3 00Cy K-
IeHUs Ipo0aIeMbl aHaIn3a (PafiaoB KYPHAJIOB, IIO9TOMY 3/IeCh MbI PACCMOT-
puM 3Ty npobaemy. MbI 3aJI0:KUJIN OCHOBY 3HAHUM, KOTOPHIE IIO3BOJIAT BaM
OTKPBITH (hailJI dKypHAJIA, IPOUNTATH €r0 IIOCTPOUYHO U IIPU 3TOM U3BJIEKATH
IaHHBIE TeM CIIOCO00M, KOTOPBIH BBI couTeTe HanboJiee moaxoaainum. Ilpe-
JKe UeM IPUCTYIUTh K peajn3alui ouepeSHOro IpruMepa, HaM HeoOX0ou-
MO OTBETHUTH Ha BoOIpoc: «YTo HaM HeO6XOAMMO IMOJYUYUTH B pe3yJjbTaTe
uyreHua Qaiiaa KypHaaa?». OTBeT JOCTATOUHO IIPOCT: IIPOUNUTATH JKYPHAJ
obpareHnit K Be0-cepBepy Apache u ompemeauTs KoJuuecTBO 0AHTOB, II0-
JYUYEHHBIX KaKIbIM OTAEJIbHBIM KJINEHTOM.

Corsacuo onucaHuio http://httpd.apache.org/docs/1.3/logs.html «kKom-
OMHUPOBAHHBIN» (hopMaT 3anucu B (aiije :KypHaja UMeeT CJIeIyIOIui
BU:

127.0.0.1 - frank [10/0ct/2000:13:55:36 -0700] "GET /apache_pb.gif HTTP/1.0"
200 2326 "http://www.example.com/start.html” "Mozilla/4.08 [en] (Win98; I
iNav)"”

U sT0 cooTBeTCTBYET JaHHLIM B HalieM Qaiije KypHaJja BeO-cepBepa Apa-
che. B Kax 1011 cTpOKe JKypHAJIA MHTEPEC IJIA HAC OyAyT IIPEACTABIATh JBE
Bemu: IP-agpec KiameHTa U YmMCJIO IepeJaHHbIX OaiiToB. IP-ampec KiaueHTa
HaXOAUTCS B IIEPBOM IIOJIE 3alICH, B JaAHHOM cJayuae — 9To aapec 127.0.0.1.
KosmnuecTBo mepemaHubIX GaNTOB COAEPsKUTCS B TPETHEM II0J€ C KOHIIA,
B JaHHOM cJyudae 0b110 mmepenano 2326 6aiitos. Kak ke HaM HOJYYUTEL 9THU
nona? BaraauuTe Ha mpumep 3.24.

ITpumep 3.24. Cyenapuil ananusa gailna xypraaa ed-cepgepa Apache —
pasbuernue no npobeaam

#!/usr/bin/env python
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MOPANOK NCMONb30BAHNA

apache_log_parser_split.py some_log_file

9TOT CUeHapuit NpUHWMAET eOMHCTBEHHbIA apryMeHT KOMaHAHO! CTPOKM: uMa daina
XypHana, KoTopbii TpebyeTcs npoaHanuanposaTb. OH aHanuaunpyeT coaepxumoe daina
W reHepupyeT OT4HeT, coaepxaunii nepeveHb yAaneHHsX XO0CTOB W 4ucno OaiToB
nepefaHHbX KaxaoMmy n3 Hux.

import sys

def

def

if

dictify_logline(line):
"' 'BO3BpAllaeT CnoBapb, COAepXawnin MHOOPMAUMI0, M3BAEYEHHYI W3
KOMOMHWPOBAHHOTO daitna xypHana

B HacToduee BpemMa HAC MHTEPECYIT TONbKO afpeca yAajeHHbX XOCTOB
1 KONWYECTBO MepefaHHbix 6ailToB, HO ANF NOAHOTH KAPTUHLI Mbl
no6aBuny BLOOPKY KOLA COCTOAHMS.

split_line = line.split()

return { remote_host': split_line[0],
"status’': split_line[8],
"bytes_sent’: split_line[9],

}

generate_log_report(logfile):
' "BO3BpallaeT cnoBapb B (popmaTe:
remote_host=>[cnucok 4ucna nepenaHHeix 6anToB]

9Ta QyHKuMa npuHumaeT obbekT Tuna file, BbINONHAET 00X04 BCEX CTPOK
B (aline u cos3gaeT OTYET O KoanWdecTse 0ainToB, NepedaHHLX Mpu Kaxmom
obpaueHu yoaneHHoro xocta k Beb-cepsepy.

report_dict = {}
for line in logfile:
line_dict = dictify_logline(line)
print line_dict
try:
bytes_sent = int(line_dict[ bytes_sent'])
except ValueError:
#H#NONHOCTbLIO UTHOPMPOBATbL HEMOHATHHE HaM OWWOKK
continue
report_dict.setdefault(line_dict[ remote_host'],
[1).append(bytes_sent)
return report_dict

__name__ == "__main__"

if not len(sys.argv) > 1:
print __doc__
sys.exit(1)
infile_name = sys.argv[1]
try:
infile = open(infile_name, 'r")
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except IOError:
print "You must specify a valid file to parse”
print __doc__
sys.exit(1)

log_report = generate_log_report(infile)

print log_report

infile.close()

ATOT MpUMep Ype3BBIUAMHO TPOCT. B pasaesie __main__ BBITIOJHAETCSA BCETO
HECKOJIbKO JelicTBuii. Bo-mmepBhIX, OCYIeCTBIAECTCS MUIHUMAJIBLHO HE00XO0-
IuMas ITPOBEPKA apryMeHTOB KOMAaHIHON CTPOKM, UTOOLI YOEAUTHCA, UTO
cIieHapuil MOy KaK MUHUMYM OAWH apryMeHT. Ecau mob3oBaTesb 3a-
MYCTUT cIleHapuii 6e3 apTryMeHTOB, CIleHapuil BBEIBEAET COOOIIeHte O II0-
pAIKe WCIOJb30BAaHUA U 3aBepInuT pabory. BoJsiee moaHoe ob6Cy:KAeHUE,
KaK Jyuliie o0pabaTsIBaTh apT'yMeHTHI U IIapaMeTpPbl KOMAHIHOM CTPOKH,
npuBoguTcs B riaBe 13. Jlasee, B paszgesie __main__ IpeJOpuUHUMAETCS I10-
OBITKA OTKPBLITh YKAa3aHHBIA (aiiy sKypHajga. Eciu HONBITKA OTKPBITH
daiin 3aBepliaeTcsa Heymaueil, clieHaAPUil BbIBeAET COOOIIeHNE O IIOPSOKe
WCIIOJIb30BaHUA U 3aBepmiuT padory. Ilocie aToro crieHapuii mepemaer
daitn pyarmuu generate_log_report() u BEIBOOUT Pe3yJIbTaThI.

dyaKIua generate_log_report() cos3maeTr cIOBapb, KOTOPLIA HUIPAeT POJhL
oruera. [Iocsie a3TOTO OHA BHITIOJNHAET 00X0J BCeX CTPOK B (haiiie u mepemaeT
KaKayIo cTpoKy pyukmuu dictify_logline(), koTopas B CBOIO ouepeab BO3-
BpalllaeT cJIOBaph, CoAep:KaIuil Heo0X0AMMYI0 HaM MH(pOPMAIIUI0. 3aTeM
OHa IPOBEpPseT, SABJAeTCS JI 3HaueHWe bytes_sent meawsiM umciaoMm. Eciu
9TO IeJIOe UKCJI0, 00paboTKa CTPOKU IIPOJOJIMKACTCSA, €CJIU HET — BBIIIOJIHS-
eTcs mepexoj K ciaenyioineit crpoke. Ilocie aToro ona 1o6aBJisieT B cI0Baphb
oTyera HaHHBIE, HMOJy4YeHHBIe OoT (pyHKIuu dictify_logline(). Hakomerir,
OHa BO3BpaIllaeT chopMUPOBAHHBIA CJI0BAPh OTUETA MPOTPAMMHOMY KOIY
B pasgeJje __main__.

dyuxnua dictify_logline() mpocTo pasbuBaeT CTPOKY IO mpobesam, m3-
BJIEKAeT OIlpeJeJIeHHbIe 3JIeMeHThI U3 MOJYYEHHOI0 CIIMCKA W BO3BpalllaeT
CJIOBApPh C JAHHBIMU, N3BJICUEHHBIMI 13 CTPOKH.

Byner 1u paboraTtk Takoii ciieHapuii? IIpoBepuM 5TO ¢ IIOMOIIIBIO MOAYJIb-
HOrO TecTa u3 npumepa 3.25.

ITpumep 3.25. MoOyivHbLil mecm cueHApUs AHALU3A (allna HYPHALA 8e0-cepsepa
Apache — paszbuernue no npobesam

#!/usr/bin/env python

import unittest
import apache_log_parser_split

class TestApachelogParser(unittest.TestCase):

def setUp(self):
pass

def testCombinedExample(self):



AHanmn3 XypHanos 149

#f TecT komMOMHMPOBAHHOTO MpuMepa C caiTa apache.org

combined_log_entry = "127.0.0.1 \

‘- frank [10/0ct/2000:13:55:36 -0700] "\

""GET /apache_pb.gif HTTP/1.0" 200 2326 '\

“"http://www.example.com/start. html” "\

""Mozilla/4.08 [en] (Win98; I ;Nav)"’

self.assertEqual(
apache_log_parser_split.dictify_logline(combined_log_entry),
{"remote_host':'127.0.0.1", "status’':'200', 'bytes_sent':'2326'})

def testCommonExample(self):

# TecT obuero npumepa c caiTa apache.org

common_log_entry = "127.0.0.1 "\

"~ frank [10/0ct/2000:13:55:36 -0700] "\

""GET /apache_pb.gif HTTP/1.0" 200 2326°

self.assertEqual(
apache_log_parser_split.dictify_logline(common_log_entry)
{"remote_host':'127.0.0.1", "status':'200', 'bytes_sent':'2326'})

def testExtraWhitespace(self):

# TecT ans cnyvas C AONONHWTENbHbIMM Npobenamu Mexay nonsmm

common_log_entry = "127.0.0.1 \

- frank [10/0ct/2000:13:55:36 -0700] "\

""GET /apache_pb.gif HTTP/1.0" 200 2326°

self.assertEqual(
apache_log_parser_split.dictify_logline(common_log_entry)
{"remote_host':'127.0.0.1", "status’':'200', 'bytes_sent':'2326'})

def testMalformed(self):

# TecT ang cnyvas ¢ AONOAHUTENbHbMKU npobenamu Mexmy noagMu

common_log_entry = "127.0.0.1 \

- frank [10/0ct/2000:13:55:36 -0700] "\

""GET /some/url/with white space.html HTTP/1.0" 200 2326°

self.assertEqual(
apache_log_parser_split.dictify_logline(common_log_entry)
{"remote_host':'127.0.0.1", "status':'200', 'bytes_sent':'2326'})

if __name__ == "__main__":
unittest.main()

JToT crieHapuil paboTaeT ¢ KOMOMHUPOBAHHBIM U OOIITUM (DOpMAaTaAMMU 3aIIH-
celi B JKypHaJie, HO He6OJIbITTOe M3MEeHEeHNe B CTPOKE MIPUBOAUT K TOMY, UTO
TecT 3aBepinaercsa Heymaueii. HuiKe mpuBomsaTCA pe3yabTaThl TECTHUPO-
BaHUMA:

jmjones@dinkgutsy:code$ python test_apache_log_parser_split.py

Traceback (most recent call last):
File "test_apache_log_parser_split.py”, line 38, in testMalformed
{"remote_host': "127.0.0.1", ‘'status': '200', 'bytes_sent': '2326'})
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AssertionError: {'status': 'space.html’, "bytes_sent': "HTTP/1.0""
‘remote_host': '127.0.0.1"} != {'status’': '200", 'bytes_sent’: '2326°
"remote_host': '127.0.0.1"}

Ran 4 tests in 0.001s
FAILED (failures=1)

BceaencTBue Toro, 4To B moJie agpeca IOABUINCH ABa JUIITHUX IIpodesia, Bce
IIOCJIEYIOIME IIOJIA B 9TON 3allMCU CMECTHUJINCh Ha IBe IIO3UIIUU BIIPABO.
310opoBasi MOLO3PUTENBLHOCTE — X0Opoliee KauecTBO. OCHOBBIBASICh HA CIIE-
nuPUKATEAX (POPMATOB 3allUCell B KypPHAJIE, MOMKHO SJOCTATOYHO YBEPEH-
HO HM3BJIEKATDL ajZpeca yIaJeHHBIX XOCTOB M YHCJIO IepPeJaHHBIX 0aiiToB,
onmpasch Ha cIocob BhIAeJeHuA mojei mo mpobeaam. Ilpumep 3.26 mpen-
CTABJIAET PEaJIU3AIIHI0 TOI'0 K€ CAMOr'0 CIIeHAPU s, BEIIOJIHEHHYIO C IIPUMe-
HEeHUEM pPeryJasapHBIX BEIPDAKEeHU.

ITIpumep 3.26. Cyenapuil anaausa gaiira xyprnana eed-cepeepa Apache

#!/usr/bin/env python

NOPAA0K MCNONb30BAHNG :
apache_log_parser_regex.py some_log_file

9TOT CUeHapuit NpUHWMAeT eOMHCTBEHHbIA apryMeHT KOMaHAHOK CTPOKM: uMa daina
XypHana, KOTophit TpebyeTca npoaHanuaupoBaTb. OH aHanu3upyeT copepxumoe daina
M TeHepupyeT OT4HeT, COAepXaWuit nepeyveHb yAaneHHbX XOCTOB M 4ucno 6ailTos
nepefaHHbX Kaxaomy u3 Hux.

import sys
import re
log_line_re = re.compile(r' ' (?P<remote_host>\S+) #IP ADDRESS
\s+ #iwhitespace
\S+ #iremote logname
\s+ #iwhitespace
\S+ #iremote user
\s+ #iwhitespace
ALLNINTIA\] #time
\s+ #iwhitespace
"[""]+" #first line of request
\s+ #twhitespace
(?P<status>\d+)
\s+ #iwhitespace
(?P<bytes_sent>-|\d+)
\s* f#iwhitespace
", re.VERBOSE)

def dictify_logline(line):
' "BO3BpallaeT CnoBapb, COAepXawui MHOOPMALMI0, W3BIEYEHHYI0
13 KOMBMHWPOBAHHOTO ¢aina xypHana
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B HacTodAuee BpeMd HAC MHTEPECYT TONbKO afpeca YAaseHHbX XOCTOB
M KONMYECTBO nepegaHHbix GaiToB, HO HO A8 MOMHOTH KapTuHbI
Mbl 106aBunK BHOOPKY KOAa COCTOAHMA.

m = log_line_re.match(line)
if m:
groupdict = m.groupdict()
if groupdict[ "bytes_sent'] == '-°
groupdict[ "bytes_sent'] = "0’
return groupdict
else:
return {'remote_host': None,
‘status’: None,
"bytes_sent': 0",
}

def generate_log_report(logfile):

if

__name__ == "__main

' "BO3BpallaeT cnoBapb B (popmaTe:
remote_host=>[cnucok 4ucna nepenaHHux 6anTos ]

9Ta QyHKUMa npuHuMaeT obbekT Tuna file, BbnonHAeT 06xon
BCEX CTpOK B Qaiine ¥ co3[aeT 0T4eT 0 KonuyecTBe 0alnTOB
nepefaHHLIX npu Kaxaom obpaleHns yaaneHHoro xocta K Beb-cepsepy.

report_dict = {}
for line in logfile:
line_dict = dictify_logline(line)
print line_dict
try:
bytes_sent = int(line_dict[ 'bytes_sent'])
except ValueError:
H#H#NONHOCTbLIO UTHOPMPOBATL HEMOHATHHE HaM OWWOKM
continue
report_dict.setdefault(line_dict[ remote_host'],
[1).append(bytes_sent)
return report_dict

if not len(sys.argv) > 1:
print __doc__
sys.exit(1)
infile_name = sys.argv[1]
try:
infile = open(infile_name, 'r")
except IOError:
print "You must specify a valid file to parse”
print __doc__
sys.exit(1)
log_report = generate_log_report(infile)
print log_report
infile.close()
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EnuHcTBeHHasaA QYHKIUSA, KOTOpaA M3MEHUJIACh II0 CPAaBHEHUIO C IIpUMe-
poM, OCHOBAaHHBIM Ha «pas3bumeHUU IO mpobesaM», — 9TO PyHKIHA dicti-
fy_logline(). Ilpu aTom moagpasyMeBaeTcs, YTO TUI 3HAUEHUA, BO3BpAIllae-
MOr0 9TO¥ (PyHKI[Mel, ocTajcs HIPEeKHUM W B IIpUMepe, OCHOBAHHOM Ha
OpUMEHeHUN PeryJjspHBbIX BhIpaskeHuii. BmecTo Toro, urobnl pas3buBaTh
CTPOKY M3 JKypHAaJIa 1o rpobesiaM, MBI BOCIIOJIb30BAJINCh 00'bEKTOM CKOMIIY-
JIMPOBAHHOTO PETYJIAPHOIO BhIPaKEeHUsd, 10g_line_re, njd BbIABIEHUA COOT-
BEeTCTBUU C¢ momolbio Meroxa match(). Eciu coorBeTcTBHME 0OHaApPYKEHO,
¢ IoMoIIbI0 MeToAa groupdict() u3BIEKAIOTCA IPAKTUYECKY T'OTOBBIE K BO3-
BpaTy JAaHHbIe, TJe 3HaUueHUe Dytes_sent ycraHaBauBaeTcA paBHBIM 0, ecau
TIoJIe COMEePIKUT IPouepK (-) (IOTOMY UTO MPOUYEPK 03HAUAET « HUCKOJIBKO»).
Eciau cooTBeTcTBUE He OBIIO HaliIeHO, BO3BPAII[aeTCs CJI0Baph C TEMU JKe ca-
MBIMU KJIOUYaMu, HO CO 3HAUEHUAMHU 9JIEMEeHTOB, paBHBIMHU None u 0.

HeiicTBUTEIBHO JIX BEPCUS CIleHAapUsA, OCHOBAHHASA HA MCIIOJb30BAHUU pe-
ryJSpHBIX BRIpasKeHU, paboraer ayudiie, ueM npeabigyinaa? a, aTo Tax.
Hu:xe mpuBoauTCsS MOAYJIBHBIN TECT AJA HOBOM BEPCUM CIIEHADPUSA aHAJIM3a
daitnos xxypHaaa BeO-cepBepa Apache:

#!/usr/bin/env python

import unittest
import apache_log_parser_regex

class TestApachelogParser(unittest.TestCase):

def setUp(self):
pass

def testCombinedExample(self):

# TecT KoMOMHWMPOBAHHOIO NpuMepa C caiTa apache.org

combined_log_entry = "127.0.0.1 \

‘- frank [10/0ct/2000:13:55:36 -0700] '\

""GET /apache_pb.gif HTTP/1.0" 200 2326 '\

""http://www.example.com/start.html™ "\

""Mozilla/4.08 [en] (Win98; I ;Nav)"’

self.assertEqual(
apache_log_parser_regex.dictify_logline(combined_log_entry),
{"remote_host':'127.0.0.1", ‘'status’:'200', "bytes_sent':'2326'})

def testCommonExample(self)

# TecT obuero npumepa C caiTa apache.org

common_log_entry = "127.0.0.1 "\

‘- frank [10/0ct/2000:13:55:36 -0700] "\

""GET /apache_pb.gif HTTP/1.0" 200 2326°

self.assertEqual(
apache_log_parser_regex.dictify_logline(common_log_entry)
{"remote_host':'127.0.0.1", ‘'status':'200", 'bytes_sent':'2326'})

def testMalformed(self)
# TecT ang MoaMduUMPOBAHHOTO Mpumepa C ounbkamu ¢ cailTa apache.org
#malformed_log_entry = "127.0.0.1 "\
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#'- frank [10/0ct/2000 13:55:36 -0700] "\

#'"GET /apache_pb.gif HTTP/1.0" 200 2326 '\

#'"http://www.example.com/start.html™ "\

#'"Mozilla/4.08 [en] (Win98; I ;Nav)"’

malformed_log_entry = "127.0.0.1 "\

‘- frank [10/0ct/2000:13:55:36 -0700] '\

""GET /some/url/with white space.html HTTP/1.0" 200 2326°

self.assertEqual(
apache_log_parser_regex.dictify_logline(common_log_entry)
{"remote_host':'127.0.0.1", "status’':'200', 'bytes_sent':'2326'})

if __name__ == "__main__":
unittest.main()

W auxke — pe3yabTaThl MOAYJIBHOTO TECTUPOBAHUA:

jmjones@dinkgutsy:code$ python test_apache_log_parser_regex.py

Ran 3 tests in 0.001s
0K

ElementTree

Eciu TexcT, KOTOPHINI HEOOXOAMMO MIPOAHAJIU3WPOBATH, MMeeT (opmar
XML, ckopee Bcero BaM IIPUAETCA MOAXOIUTH K PEIIIeHUI0 3TOH ITPO0IeMbI
C HECKOJIbKO MHOM CTOPOHBI, YeM, HAIIPUMED, K aHAJIU3Y OOBIYHBIX TEKCTO-
BBIX (haiiyIOB KypHaAJ0B. EMBa Jiu BBl 3aX0THUTE YUTATh Takue (haijabl CTPO-
KY 3a CTPOKOI 1 BHIIOJHATE IIOKUCK II0 IIa0JIOHY, U eBa JIU MOJYUUTCS I~
POKO MCHOJIB30BATEH PeTyJasIpHbIe BhipaskeHud. B ¢popmare XML ucooabay-
eTCsl IPeBOBUAHASA CTPYKTYPa OpraHus3alu JaHHbBIX, II09TOMY IIOAXO0H, OC-
HOBaHHBIN Ha IMOCTPOYHOM UTEHUHU, 3JeCh He roguTca. VU mcroib3oBaHUe
PeryJasapHBIX BBIPAKEHUHN IJIA MOCTPOEHUS APEBOBUAHON CTPYKTYPHI AaH-
HBIX JIETKO MOJKET IPEeBPATUTHCS B KOIIIMAap.

Yro ke Torga geaatsb? s pabotsl ¢ opmaTom XML 06bIYHO MCIIOIB3YET-
cdA OAUH U3 ABYX moaxomoB. CyIliecTByeT TaKkas Belb, Kak «simple API for
XML» (mpocToii npuKJIagHON nHTepdeic a1 paboTsl ¢ popmaTom XML),
niu SAX. CraggaprHas oubinorexka A3bika Python umeer B cBoeM cocTase
a"amusaTop SAX. O o6JiafgaeT BBICOKOI CKOPOCTHIO Pa6OTHI 1 IOTPEODJISIET
coBceM HeMHOTO mamMATu npu anaanse XML. Ho oH ocHoBan Ha mpuMeHe-
HUU (PYHKIIUHA OOpPATHOT'O BBLIBOBA, IIOITOMY MJIS OIpEJeJIeHHBIX dacTeil
OaHHBIX, KOTJA BCTPeUaloTCA TaKue paszesibl JokymenTa XML, xak or-
KPBIBAIOINI ¥ 3aKPHIBAIOITUN TeTHW, OH IIPOCTO BLI3LIBAET OIpeeIeHHbIe
MEeTOAbI. ITO 03HAUAET, UTO BaM MHPHULAETCS 3a4aTh 00PaOOTUMKY [JIs JAH-
HBIX ¥ CAMOCTOSATEJNHLHO OTCJIeKUBATh NHGOPMAITHIO O COCTOSIHUM, YTO MO-
JKeT OKasaThCA MaJIeKO He IIPOCTBHIM OejIoM. OJTO JejiaeT YTBepiKIeHUe
«simple» (mpoctoit) B mazBarnuu «simple API for XML» He coBceM COOT-
BeTCTByWOIIUM mcTuHe. IIpyroii mogxon k obopaborke XML szakiaiouaercsa
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B HCIOJIB30BaHNY 00beKTHON momenu moxymenTa (Document Object Mo-
del, DOM). B cocras crammapTuoii OmbjuoTeku sisbika Python Bxomut
u 6ubaunorexa DOM XML. Kak npasuiio, agaausatrop DOM He oTinuaercs
BBICOKOII CKOPOCTBIO PabOThI U ITOTPebasAeT O0bIle maMaTu, ueM SAX, 1mo-
TOMY UTO OH CUMUTBIBaeT JepeBo XML B maMaTh eJINKOM U CO3JAEeT OTAEb-
Hble 00'beKTHI IJIs KAaXKI0ro y3Ja gepeBa. IIpenmMyIecTBo UCI0JIb30BAHUA
DOM saxiaiouaercss B TOM, YTO BaM He IIPUJETCS OTCJIEKUBATh MH(pOPMA-
[0 O COCTOSHHU, TAK KaK KaXKIbIHA y3eJ XpaHUT MHGOPMAI[NIO O POLU-
TeJbCKUX U HOoUepHUX yaaax. OqHaxo npukaanuoit uHTepdeiic DOM B nyu-
IIIeM cJIydyae MPUXOAUTCA MIPU3HATH JOCTATOUYHO I'POMO3IKUIM.

WNmeercsa u TpeTbsi BodMosKHOCTE — ElementTree. ElementTree — aTo 616-
JUOTeKa CUHTaKcHUuecKoro anaiansa XML, KoTopas BXOIUT B COCTaB CTaH-
JapTHOM O6ubiamorexku a3bika Python, maumnas ¢ sepcuu Python 2.5. Bu6-
auoreky ElementTree MmoxxkHO mpencTaBuTh cebe, KaK JIETKOBECHBIN aHAJIM-
3aTop DOM, c mmpocThIM 1 YAOOHBIM HPUKJIATHBIM HHTepdeiicoM. B momoirwe-
HUE K IIPOCTOTE U YAOOCTBY B MCIIOJIB30BAHUU 3TOT aHAJIM3ATOP MIOTPEOIsIeT
He3HAUHUTEJbHBIN 00beM mamMATh. MBI HACTOATEJIbHO PEKOMEHIYyeM WC-
mosb30BaTh ElementTree. Eciiu y Bac BOSHUKHET TOTPEOHOCTD BHIMTOJTHATH
CUHTAKCHUYEeCKHIl amaamu3 AOKyMeHTOB XML, mompo0OyiiTe cHauajga BOC-
oJIb30BaThCs 0ubanoTexoit ElementTree.

Yro6sl ¢ momoIbio ElementTree mpucTynuTs K anaausy gaiiiaa B ¢oopmare
XML, 1ocTaToYHO IPOCTO UMIOPTUPOBATEL OMOJIMOTEKY U IIepeaTsh Tpedye-
MBIH (haiia QyHKIUYM parse():

In [1]: from xml.etree import ElementTree as ET

In [2]: tcusers = ET.parse('/etc/tomcath.5/tomcat-users.xml")

In [3]: tcusers

Out[3]: <xml.etree.ElementTree.ElementTree instance at Oxabb4d0></xml>

31ech, YTOOBI COKPATUTH 00'beM BBOJIA C KJIaBHATYPHI Ipu paboTe ¢ 6ubImo-
TeKOU, Mbl UMIOpTUPOBaIu Moayab ElementTree mox umenem ET. Haiee,
MBI IPEJIOKUIN OMOIMoTeKe BEIIIOMHUTE pasoop XML-¢aiina co cnuckom
moJIb30oBaTeell, IOJYyYeHHOTro OT MexaHu3Mma cepsiaeToB Tomcat. O6wekKT,
co3ganubll 6ubanorekoir ElementTree, mpr HazBaau tcusers. O0BeKT tcus-
ers umeet Tui xml.etree.ElementTree. ElementTree.

Mpgzr ynanuanm us ¢aiiaa mosb3oBaresieit cepsepa Tomcat mpumeuanus o mo-
PALKEe UCIOJIb30BAHUSA U TEKCT JUIEH3MOHHOTO COTJIAIIIeHU A, B Pe3yIbTaTe
OH MIPUHAJ CJIeAYIOMTUI BUMI:

<?xml version="1.0" encoding="UTF-8"7>
<tomcat-users>
<user name="tomcat” password="tomcat” roles="tomcat" />
<user name="role1" password="tomcat” roles="rolel” />
<user name="both" password="tomcat" roles="tomcat, rolel” />
</tomcat-users>
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Bo Bpemsa pazbopa XML-daitna meton parse() us 6ubauorexu ElementTree
CcO3/IaeT U BO3BpallaeT 00BeKT AepeBa, CChLIKA HA KOTOPBIH 3aMIMCHIBAETCA
B IIepeMeHHYyI0 tcusers. Ilociie aToro manHasa mepeMeHHas MOMKET MCIOJIb-
30BaThCA AJIs OPraHMU3alUMK JOCTYIA K Pa3JIUYHBIM y3JaM JAepeBa B (aiiie
XML. Hauboapimuii MHTEPEC AJsA HAC IIPEACTABJSIOT ABAa METOJA 3TOTO
obwekTa: find() u findall(). Merox find() oTBICKMBaeT IePBLIA y3€J, COOT-
BETCTBYIOIIUI 3aIIpoCy, KOTOPBIA eMy IIepefaeTcs, 1 BO3BpaIlaeT 00beKT
Element, mpemacraBasoIuil aToT y3ea. Merox findall() oTEICKHBaeT Bce y3-
JIBI, COOTBETCTBYIOIIME 3aIIpOCy, X BO3BpAIllaeT CINCOK 00bLeKTOB Element,
KOTOpBIE IPEeACTABIIIOT 9TH Y3JIbI.

Ilepeuens 111a06JI0HOB, KOTOPhIe MOKHO IepeaaBaTh metogam find() u find-
all(), orpaHuYeH MOAMHOXKECTBOM BhIpaskeHui Ha a3biKke XPath. B xaue-
CTBe KPHUTEPHEB IMOMCKA MOXXHO YKa3bIBATb UMS Tera, CUMBOJI «*», COOT-
BeTCTBYIOIIUII BCEeM TOUYEPHUM 3JIEeMEHTaM; CHMMBOJ «.», COOTBETCTBYIO-
MU TEKYIEeMy y3JIy; U KOMOMHAIIUIO «//», COOTBETCTBYIOIIYIO BCEM IIOJ-
YMHEHHBLIM y3JaM, HauMHas OT TOUKHU moucka. CumBoJ cieria (/) MOMKeT
HCII0JIb30BATHCA B KAUECTBe Pas3ieuTelsa Kpurepues noucka. C momMoIsio
meroza find() 1 UMeHH Tera MbI HOIPOOOBAJIM OTLICKATE IEPBBIN y3eJ user
B (haiise mosb3oBaTesieit Tomceat:

In [4]: first_user = tcusers.find('/user")
In [5]: first_user
Out[5]: <Element user at abdd88>

Mpgzr nepepanu metony find() Kpurepuit “/user”’. HauasbHBIA CUMBOJI CJ€-
II1a yKas3bIBaeT Ha abCOJIIOTHBIN IIYTh ¢ HAYAJIOM B KOpHeBoM yaie. TekcT
‘user’' ompefeJsisgeT MM Tera, KOTOPbIHA TpebyeTca oTbicKaTh. OTciona cie-
nyet, uTo meTox find() BepHeT IepBLIii y3eJ ¢ TeroM user. 3Jech BUJHO, UTO
00BEeKT c MMeHeM first_user mpuHAIIEKUT K TUITY Element.

B umcno Hambosiee mMHTEpPeCHBIX AJIS HAac METONOB M aTpuOyTOB OoOBEKTa
Element BxomaT attrib, find(), findall(), get(), tag u text. ArpubyT attrib —
9TO CJIOBAph aTPUOYTOB, IPUHAMJIEKAIINX JaHHOMY 00BbeKTy Element. Me-
Tombl find() u findall() aToro o6beKTa paboTaIOT TOUHO TAK Ke, KaK OJHO-
HMeHHBIe MeTO bl 00beKTa ElementTree. MeToz get() MCIOIB3yeTCS OIS U3~
BJIEUEHUA yKasaHHOro aTpubyTa M3 cJoBapA aTpuOyTOB TEKYIIero Tera
XML. AtpubyT tag comep:KUT MMA Tera TeKyIinero oobexkTa Element. ATpu-
OyT text COmep:KUT TEKCT, PACIOJIOKEeHHBIH B TEKCTOBOM y3Jie TeKYIIero
obbeKTa Element.

Hu:xe npuBonuTcs ssnemeHT fokymenTa XML, cooTBeTCTBYIOIUI 00BEKTY
first user:

<user name="tomcat"” password="tomcat” roles="tomcat" />
Temneps monpobyeM 00paTUTHCA K METOAAM U aTpubyTaM o0'beKTa tcusers:
In [6]: first_user.attrib

Qut[6]: {'name’: 'tomcat', 'password’': 'tomcat’, 'roles’: 'tomcat'}
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In [7]: first_user.get( 'name")
OQut[7]: "tomcat’

In [8]: first_user.get( foo")
In [9]: first_user.tag

Qut[9]: ‘"user’

In [10]: first_user.text

Temeps, KOrga Bbl HOJYUUINA HEKOTOPOE IIPEACTABIEHNE O BO3MOMKHOCTIX
oubanorexku ElementTree, paccmorpum 60Jiee CI0KHBINA puMep. MbI BbI-
moJIHUM pas3bop ¢aiina moab3oBaresaeir Tomcecat u oTwIIIIEM Bce y3JIBI USEr,
TIe 3HaueHUe aTpuOyTa name COOTBETCTBYeT 3HAUEHUIO, 3aJaHHOMY HaMH
(B mamHOM cayuae tomcat '), KaK IIOKasaHo B mpuMepe 3.27.

ITpumep 3.27. Pasbop gaiina nonvdosameneii Tomcat ¢ nomousvio
oubauomeru ElementTree

#!/usr/bin/env python
from xml.etree import ElementTree as ET

if __name__ == "__main__"
infile = "/etc/tomcath.5/tomcat-users.xml’
tomcat_users = ET.parse(infile)
for user in [e for e in tomcat_users.findall('/user’) if
e.get('name’) == 'tomcat']:
print user.attrib

ExuHCcTBEHHOE, UTO IIPEACTABJAET CJIO0KHOCTh B 39TOM IIPUMepe, — 3TO KC-
M0JIb30BaHME TeHePaTopPa CINCKOB [IJIs IOMCKA COOTBETCTBYIOIIUX aTPUOy-
TOB name. OTOT CIIeHAPUI BO3BPAIIlAeT CJEAYIONINI peyIbTaT:

jmjones@dinkgutsy:code$ python elementtree_tomcat_users.py
{'password’: ‘"tomcat', 'name’: 'tomcat’', 'roles’': 'tomcat'}

B sakjaiouenme HMKe MPUBOAUTCS MIPUMEP MCHOJH30BaHUS OMOIMOTEKU
ElementTree mis wusBjieueHMs HEKOTOPOH HHPOpPMAIUU W3 HEYJaUHO
copmupoBannoro pparmernra XML. B omepamuonnoit cucreme Mac OS X
nMeeTCsA YTUJINTA ¢ mMeHeM system_profiler, KoTopasa oroopaskaeT nadpoOp-
maruio o cucreme. @opmar XML sABisercss ofHUM M3 BBIXOIHBIX (popMa-
TOB, KOTOpPbIe IIOAAepsKuBaeT yTtuaura system_profiler, HO IIOXOXKe, 4TO
noamep:kka opmara XML Oblia mob6aBjieHa B CAaMbIi OCJIeTHUN MOMEHT.
MpsI peamiosiaraemM u3BJeuYb MHMQPOPMAIIMIO O BePCUH OIIepaIrlnoHHO cucTe-
MBI, KOTOPAas COAEeP:KUTCA B caenyioiieM pparmenTe daitaa XML:

<dict>
<key>_dataType</key>
<string>SPSoftwareDataType</string>
<key>_detaillevel</key>
<integer>-2</integer>
<key>_items</key>
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<array>
<dict>
<key>_name</key>
<string>os_overview</string>
<key>kernel_version</key>
<string>Darwin 8.11.1</string>
<key>0s_version</key>
<string>Mac 0S X 10.4.11 (8S2167)</string>
</dict>
</array>

BbI cipocuTe, mouemMy Ha Hall B3TJIsAA 9ToT parmeHT XML odpopmien He-
ymauno? Ileso B ToM, 4YTO HU B ogHOM 13 TeroB XML HeT HU ogHOTO aTpUdy-
Ta. B 0CHOBHOII cBOell Macce Teru IpeacTaBJIA0T TUILI JaHHBIX. U Takue
Teru ¢ IMepeMeHHBIMU 3HAUeHUAMHU, KaK key U string, 3aKJIOUYEHBI B OJUH
U TOT JKe POAUTEJbCKUil Ter. BarisauuTe Ha mpumep 3.28.

ITpumep 3.28. Pas6op paiina, nOLY4eHHO20 8 pe3yabmame 8bL308a YMuUIUMbL
system_profiler 6 Mac OS X

#!/usr/bin/env python
import sys

from xml.etree import ElementTree as ET
e = ET.parse( system_profiler.xml")

if __name__ == "__main__
for d in e.findall( " /array/dict"):
if d.find('string').text == 'SPSoftwareDataType":
sp_data = d.find( array’).find( 'dict")
break
else:
print "SPSoftwareDataType NOT FOUND"
sys.exit(1)

record = []
for child in sp_data.getchildren()
record. append(child. text)

if child.tag == 'string":
print "%-15s -> %s" % tuple(record)
record = []

CrieHapuii OTBICKUBAET BCce Teru dict, B KOTOPBHIX MMEeTCA HOUEePHUl sje-
MeHT string ¢ Tekcrom 'SPSoftwareataType’ . MH(dopManusa, KOTOPYIO Tpe-
OyeTcsA M3BJIeUb, HAXOAUTCS B OTOM y3Jjie. B 9TOM ImpuMepe UCIOJIb3yeTCs
eIUHCTBEHHBIII METOH, KOTOPHIil He o0Ccy:KIajca paHee, — 9TO MeTon get-
children(). OH mpoCcTO BO3BpAIljaeT CIMNCOK JOUYEPHUX Y3J0B YKA3aHHOIO
ajgemMeHTa. KpomMe TOro, 3TOT mpuUMep MOCTATOUHO fSCEH, XOTA caMm (daiia
XML mo:xHO 0BL7T0 O0bI 0OopMUTH Jyullie. Huke IpUBOAUTCS Pe3yJIbTAT,
TOJIYYEeHHBIN OT CIleHapHUs, KOra OH ObLI 3alyIlieH Ha HOyTOyKe, paboTalo-
IIeM IIoJ yIIpaBJeHueM omnepanunonHoi cucrteMbl Mac OS X Tiger:
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dink:~/code jmjones$ python elementtree_system_profile.py

_name -> 0s_overview
kernel_version -> Darwin 8.11.1
0s_version -> Mac 0S X 10.4.11 (852167)

BubsmoTreka craja IpeKpacHBIM JOMOJHEHNEeM K CTaHAAPTHOM OubIMoTeKe
sas3pika Python. MuI moaroe BpeMs moJIib3yeMcs €10 U pajgbl, 4YTO Y HAC €CTh
TaKas BO3MOXXHOCTh. BEI MOXKeTe IIoIpo00BaTh II0Jb30BaThCA OMOIIOTEKA-
mu SAX u DOM, umeromuMucsa B CTaHIapTHON Oubamorere s3bIika Py-
thon, HO MBI fyMaeM, UTO PpaHO MJIX MO3IHO Bbl BepHETECHh K OMOIMOTEKe
ElementTree.

B 3aknoyeHune

B sr0ii rimaBe 6bLIM 0003HAUEHBI HEKOTOPbBIE (PyHIaMEHTAIbHbIe IPUHITAIIHI
00paboTKu Texcra B A3biKke Python. Mbl mmenu 1eio co BCTPOGHHBIM TH-
mom string, ¢ PeryJasipHbIMU BHIPAKEHUSIMU, CTAHIAPTHBIM BBOJOM U BBI-
BOJIOM, ¢ MomyJasaMu StringIO m urllib ua crargapTHOU 6ubamnoreku. Ilocae
ATOTO MCIIOJIB30BAJM BCE IMOJYyUYEeHHBbIE 3HAHUS B ABYX IIPUMepax aHaausa
daitnoB xypHaIoB Beb-cepBepa Apache. B 3akiouenne ObLIN paccMoOTpe-
HBI OCHOBBI IpuMeHeHna oubauoreku ElementTree u mpogeMoucTpupoBa-
HBI Ba IPpUMepPa UCIOJIb30BAHUA JJIA PEIleHnA IPAaKTUUECKUX 3aau.

CryagpIBaeTcsA BIIEUATJIEHUE, YTO OOJILIIIMHCTBO CIIEIIUAJIMICTOB IIO Ollepa-
nuouHou cucreme UNIX, Korga peub 3axoaut o6 o6paboTke Texcra 6ojiee
CJIOKHOM, YeM IIO3BOJISIOT grep M awk, BUOAT €IWHCTBEHHYIO aJIbTePHAa-
By — s3bIK Perl. Xorsa Perl npencrasisier cob60il oueHb MOIIHBIN SI3LIK
IPOrpaMMHUPOBAHUS, OCOOEHHO B 00JaCcTH 00pabOTKM TEKCTa, MBI IIOJIara-
eM, uTo a3bIK Python MoikeT mpennoKUTh HUYYTH HE MEHbIIIE BO3MOYKHO-
cTeit. PaKTHUUECKHU, OCOOEHHO €CJIM YUECTh YUCTOTY CUHTAKCHCa U IIPOCTO-
Ty, ¢ KAKOM MOJKHO IIePEeMTH OT HPOIeAYPHOr0 K 00 beKTHO-OPUEeHTUPOBAH-
HOMY CTHJIIO IIPOrPAMMUPOBAHUSA, MBI CUNTAEeM, U4TO A3bIK Python obsanma-
eT mpemMmyIecTBamMu mepen A3biKkoM Perl. ITosTomy MBI Hameemcs, UTO
B CJeVIOIIUH pas, KOTJa BaM IPUAETCSI CTOIKHYTHCS ¢ HE00XOAUMOCTHIO
peanusoBaTh 00PabOTKY TeKCTa, BbI CHaUaja BCIIOMHUTE O A3biKe Python.
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C male# TOUKY 3peHUA, ONHUM U3 CAMBIX YTOMUTEJILHBIX I HAUMeEHee Ke-
JaTeJbHBIX aCIIeKTOB PabOThl CUCTEMHOTO aIMUHUCTPATOPA IBJISIETCSI 60D
pasauuHON MHGOPMAIIUU 1 COCTABJIeHNe JOKYMEHTAIluU AJIA I0Jb30BaTe-
Jeii. 9Ta paboTa MOKET HEeCTH IPSIMYIO BBITOJY BalllIM II0Jb30BATEJIAM,
KOTOpbIe OYAYT YUTATh JOKYMEHTAIINIO, NI, BOSMOYKHO, KOCBEHHYIO BBI-
rofy IMOJIb30BaTEJIsIM, IIOTOMY UTO Bbl MJIM YeJIOBEK, IPUIIEIIINI BaM Ha
3aMeHYy, CMOKeTe 00paTUThCS K Hell IIpu HeoOXOAMMOCTH BHECTU M3MeHe-
HuA B Oyaymiem. B mo06oM cayuae co3maHue TOKYMEHTAIUU ABISETCA KpU-
TUYECKH BasKHBIM acIIeKTOM Balllell geATeJbHOCTH. Ho eciiz aT0 He Ta pado-
Ta, BBIMOJHEHNEM KOTOPOH BaM XOTeJOCh ObI 3aHATHCS, TOrJA BBI, CKOpPee
BCEro, OTJIOKUTE ee. BBITTOMHUTE 3Ty paboTy BaMm momo:ketr Python. Her,
Python ze mamuinieT 3a Bac JOKYMEHTAI[HIO, HO OH IIOMOJKET co0OpaTh, OT-
dopMaTUPOBATh U OTIPABUTDH JOKYMEHTAIIUIO 3aMNHTEPECOBAHHBIM JIUIIAM.

B aT0i1 r1aBe MBI COCPENOTOUNM BCE CBOE BHUMAHME HA CIEAYIONNX TeMaX:
cbop, popmaTupoBaHme U Iepegava MHMOpPMAIUN O HAMMMCAHHBIX BaMU
nporpammax. Jliobasa wmHGOpMaIUa, KOTOPON BBl IIpeAIIojaraere IMoie-
JIUTBCS, TAE-TO CYILeCTBYeT: OHA MOYKEeT HaXOAUThCA B (paiiaax »KypHAJIOB,
y Bac B IroJIOBE, OHA MOJKET OBITh JOCTYIIHA B BUE Pe3yJILTATOB BELIIOJIHE-
HUSA HEKOTOPBIX KOMAaHJ, OHA MOXKET Ja)ke HaXOAUThLCS IIe-HuOyab B Oase
nmanuabix. CaMoe mmepBoe, YTO HEOOXOAMMO CAEJIATh, 3TO COOpPATh HEOOXOmI-
My nHbopManuio. CleayoImuil MIar Ha IyTH K Iepegaue MHOOpMAIAU
OPYTUM JIOIAM 3aKJII0UYAeTCs B TOM, UYTOOBI O)OPMUTH COOPAHHYIO HHPOP-
manuio. ia opopMmiieHMA MOYKHO HCIIOJNIB30BATh TaKwe (hopMaThl, Kak
PDF, PNG, JPG, HTML uau gae oObIuHBIN TeKcT. Hakomel, HeoOXoa11-
MO IIepeAaTh 3Ty HH(GOPMAIIUIO JIOAAM, KOTOPble 3aMHTEPEeCOBaHbI B HEll.
Hago mouATh, KaKUM 00pa3oM 3aMHTEPECOBAHHBIM JHUIAM OyAeT ymoOHee
MoJIy4yaTh TpebyeMyro nH(GOPMAaIMIO: II0 3JIeKTPOHHOI mouTe, HA Beb-caiiTe
WJIN IIpocMAaTpUBas (Paiiabl Ha COBMECTHO MCIIOJIL3YEeMOM AVCKE.
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ABTOMATM3MPOBaHHbIN COOp NHPOpMaLUN

IlepBorii mar Ha TyTU K COBMECTHOMY MCIIOJIB30BAHUIO MH()OPMAIIU 3aK IO~
YyaeTcsa B TOM, YTOOBI cOOpaTh ee. B aToM KHUTe UMEIOTCS JBe TJIaBhI, T/ pac-
cMaTpuBalTCs crmocobnl cbopa napopmanuu: «Texker» (riraBa 3) u «SNMP»
(rmaBa 7). B TpeTheli riaBe COIep;KATCSA IPUMEpPbl, AJeMOHCTPUPYIOIIHE
pasJnYHbIE CIIOCOOBI aHAaNN3a U N3BJIEUeHUS JaHHBIX U3 TeKcTa. B uacTHO-
CTH, B OJJHOM M3 IIPMMEPOB 9TOH IJIaBbl u3 (ailjioB :KYypPHAJIOB BeO-cepBepa
Apache ussiexkarorca IP-agpeca KJIneHTOB, KOJIUYECTBO IepPeIaHHbIX Oaii-
TOB Ka:KAOMY KJIMEHTY U KoJ cocTosaHmuA mporokosa HTTP. B riase 7 ume-
IOTCS TIPUMEphl BBITTOJHEHUS 3aIlPOCOB K CHUCTEMe Ha MOJyUYeHUWe caMoi
pasHooOpasHoil mHPOpMaNUN, HaunHas oT oobeMa O3V 10 IPOMyCKHOI
CIIOCOOHOCTU CeTeBbIX MHTEepGheiicoB.

Coop nH(OpPMAIINY MOKET 0Ka3aThCs 0oJiee CJI0KHBIM IeJI0M, YeM IPOCTOM
IIOMCK M HN3BJIeUE€HUE OIIpeJe/IEeHHbIX NJaHHBIX. YacTo sToT IIPOI[eCC MOJKET
OKa3aThbCA CBA3aHHBIM C IIOJIYyUY€eHUEM I/IH(l)OpMaIII/II/I 13 OJHOTIO IIpeacTraBJie-
HUs, HaIpuMep, u3 (aiiia xypHaaa Be6-cepBepa Apache, u coxpaHeHrEeM
ee B HEKOTOPOM IIPOMEKYTOUHOM BHE IJIs IIOCJEeYIOI[ero MCII0JIb30Ba-
Hus. Hanmpumep, ecau mpeacTaBUTh, UTO BaM HEOOXOAMMO CO3IaTh Aua-
TpaMMy, TOKAa3bIBAIOIITYIO KOJINUECTBO 0AHITOB, 3arPY KeHHBIX KaKIBIM OT-
IeJbHBIM KJIMEHTOM ¢ YHUKAJIbHBIM IP-agpecom 3a MecsIr ¢ onpeaeieHHOTO
Beb-cepBepa Apache, Torga mporece coopa nH(poOpMAIMY MOT ObI BKJIIOYATH
B ce0s erKeTHEeBHBIN aHanu3 (paiiaa sxypHaaa Be6-cepBepa Apache, B xoze
KOTOpPOTO M3BJIeKaeTcsa Heobxonumas nuopmanusa (B JaHHOM caydae: IP-
aZpec U «KOJUYECTBO MepeJaHHbIX 6afTOB» M/ KayKAOT0 3ampoca), U Co-
XpaHeHNe ee B HEKOTOPOM XPaHUJIUIIE HaHHBIX, OTKY/Ia IIOTOM €€ MOYKHO
OyaeT MoayuuThb. [IpuMepaMy TAKUX XPAHUJIUIL JAHHBIX MOTYT CJIYKUTH
penAnoHEbIe 0a3bl JaHHBLIX, 00bEeKTHBIE 0a3bl JAHHBIX, (DaNIbI-XPaHUIIN-
1a 06'beKToB, (aitasl B popmaTe CSV 1 00bIUHBIE TEKCTOBBIE (PAIIIBI.

B ocrasiieiicss yacTu 3TOTO paszesa MBI IOoHIpobdyeM 060beIUHUTH HEKOTO-
pble IOHATHA 13 IJIaB, IOCBAIIEHHBIX 00pa00TKe TeKCTa 1 XPaHeHnIo JaH-
HBIX. B wacTHOCTH, 37]eCh Oy IeT MOKa3aHo, KAK COeJUHUTH BMECTe IPUeMbI
M3BJIeUEHUS JAHHBIX U3 TJIaBbI 3 ¢ IPHeMaM’ COXPaHeHUA JaHHbBIX, 00CYK-
naembIMu B riase 12. IIpu sTom MBI 6y/IeM UCIIOJIB30BATH Te ke OnbamoTe-
KM, YTO ONMMUCHIBAJIUCH B IJIaBe, Kacaloleicss BOIPOCOB 06paboTKU TeKCTa.
Mgl TaksKe 6yAeM HCII0JIb30BaTh MOAYJIb Shelve, KOTOPHIHM OyaAeT mpeacTas-
JeH B ryaBe 12, nis coxpanenus nagopmamnuu o6 HTTP-3anpocax, mocty-
MaloNUIUX OT KaK/I0r0 KOHKPETHOTO KJIMEeHTa.

Huxke mpuBOgUTCA IPOCTON MOAYJIb, B KOTOPOM MCIIOJL3VIOTCA MOIYJb
aHanausa (paiaoB KYypHAJIOB BeO-cepBepa Apache, CO3MaHHLIN B IPeabIAY-
mieit riase, U MOOYJb Shelve:

#!/usr/bin/env python

import shelve
import apache_log_parser_regex
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logfile = open('access.log', 'r'")
shelve_file = shelve.open( access.s')

for line in logfile:
d_line = apache_log_parser_regex.dictify_logline(line)
shelve_file[d_line[ remote_host']] = \
shelve_file.setdefault(d_line[ remote_host'], 0) + \
int(d_line[ "bytes_sent'])

logfile.close()
shelve_file.close()

B sToM mpumepe cHauaJia UMIIOPTUPYIOTCS MOAyJu shelve u apache_log_
parser_regex. Moaysb shelve BXOAUT B COCTaB CTAHAAPTHOI OMOJIMOTEKH
saspixka Python. Moayap apache_log_parser_regex — 9TO MOIYJb, KOTOPBIHI
OBLII CO3IaH HAMH B IJIaBe 3. 3aTeM OTKPBIBAIOTCS (pailj KypHaJa Bed-cep-
Bepa Apache access.log u (aiia, Kyga OymerT COXpaHATHCA N3BJICUECHHAS
uHpopManua, access.s. lamee BeImoJHSETCA 00X0J BCeX CTPOK B (haiiyie
JKypHAaJia ¥ ¢ ITOMOIIBI0 MOAYJA pasdopa 'KypHaJa IS KasKIoH CTPOKH
cosgaercs caoBaph. CIoBaphb COAEP:KUT Ko cocTosuuA 3anpoca HTTP, IP-
azpec KJIMEHTa W YMCJIO0 0aiiTOB, MepefaHHBIX KJINEHTy. Ilocse 3TOTo MBI
npudaBasgeM YMCJI0 0aMTOB AJIS JAHHOTO 3alpoca K o0IeMy YKcay 6aiToB,
KOTopoe ysKe ObLII0O COXpaHeHOo paHee B 06beKTe shelve masa ganuoro IP-az-
peca. Eciu B 00'beKTe shelve ellle OTCYTCTBYET 3aluch AJId yKasaHHoro IP-
anmpeca, o0Illee UYMCJIO MepeJaHHBIX 0aliTOB aBTOMATUYECKHN yCTAaHABJIMBA-
ercs paBHbBIM HyJ10. Ilocae o6xoma Bcex CTPOK B (paiiyie KypHajia MBI 3a-
KpBIBaeM 9TOT (haiiyi, a TakKe 00beKT shelve. ITOT mpumMep OYAET UCIOIb-
30BaThCA Jajiee B 9TOMH IlaBe, KOTAA MBI ITOJ0HAEM K BOIIPOCY (DOPMaTHPO-
BaHus UHGOPMAIIUH.

Mprem 3n1eKTPOHHOM NOYThI

Bbl HaBepHOe Make MOAYyMATh He MOTJIM, UTO 9JeKTPOHHAA MOUTA MOIKET
UTPaTh POJb CpeAcTBa coopa mHpopMaIuu 1, TeM He MeHee, 9T0 TaK. [Ipes-
CTaBbTE, UTO Yy BAC MMeeTCA HeCKOJbKO CePBEPOB, HU OMWH M3 KOTOPBIX HE
MOJKeT COeINHATHLCA C IPYTUMHU, HO KaKIbIM M3 HUX 00JI1alaeT BO3MOYKHO-
CTHIO OTIIPABJATH COOOITEHNA dJIEKTPOHHOM moUThHl. [Ipy HaIMUMu ciieHa-
puA, BEIMOJHAIOIIET0 MOHUTOPUHT BeO-TIPUIOKEHUN TYTeM MTOAKIIOUYeHUA
K HUM KaKAble HeCKOJbKO MUHYT, MOKHO OBLIIO OBI B 3TOM CJIyUYae MCII0JIb-
30BaTh 9JIEKTPOHHYIO IIOUTY KaK MeXaHn3M Iepegauu nudopmanuu. B ciy-
Yae yAAaYHOTO WJIXM HeYAAYHOT'O MOAKJIOUEeHUA MOKHO ObLIO OBI OTIIPABIATD
COOOIIIeHN A 3JEeKTPOHHOM MOUTHI ¢ MH(popMaIueii 00 yciexe Ui Heygade.
W stu coobiennss MOKHO ObIJIO ObI MCIOJIL30BATE IJIA COCTABJICHUSA OTUE-
TOB — C I€JbI0 IPEeIYIPEeIUTh OTBETCTBEHHOE JIUIO B CJIy4yae IOABJIEHUA
mpobGJieM.

I moayueHus: COOOIEeHUM OT cepBepa SJIEKTPOHHOM MOYTHI OOBLIUHO HC-
moJib3yioTcs aBa mpotokosia: IMAP u POP3. B crangapTHoil mocTaBKe Py-
thon, Kyga «BxXomaT GaTapedKu», MMEIOTCSI MOLYJIU, MOANEPIKUBAIOIIE
00a 5TU IPOTOKOJIA.
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W3 sTux IBYX IPOTOKOJIOB, MMOMKAJNYH, HanuboJiee YacTo UCIOJIb3yeT A IPOo-
ToK0JI POP3 1 JOCTYII K 3JIEKTPOHHOII IIOUTE UepPe3 3TOT MPOTOKOJI JIETKO
MOJKHO OPTaHM30BAaTh C TOMOIIIBIO MOAYJIsI poplib. B mpumepe 4.1 nemoHCT-
pUpyeTcA IIPOorpaMMHBIN KO/, NCIIOJb3VIONINIA MOAYJIb poplib masa momyue-
HUS BCeX COOOIIEeHN, XPAHAINXCA HA YKa3aHHOM cepBepe, U 3aIUChIBAIO-
Ui UX B OTJEJIbHBIE (DAMJIbI HAa JUCKE.

ITpumep 4.1. ITonyweHue saneKkmporHoi noimut no npomokxoay POP3
#!/usr/bin/env python
import poplib

username = 'someuser’
password = 'S3Cr37°

mail_server = 'mail.somedomain.com’

p = poplib.POP3(mail_server)
p.user(username)
p.pass_(password)
for msg_id in p.list()[1]
print msg_id
outf = open( '%s.eml’” % msg_id, ‘w')
outf.write('\n'.join(p.retr(msg_id)[1]))
outf.close()
p.quit()

Kax Bugure, B 9TOM mpuMepe IJs Haudajia ONpenessaioTcsa username (mMs
oJIb30BaTeNs), password (mapoJib) mmail_server (cepBep 3JeKTPOHHOM IOY-
ThI). 3aTeM BBLIIOJHSIETCA IIOAKJIOUEeHE K CePBePY, KOTOPOMY HepeaaloTcs
mpenonpeaeeHHbIe UMA I0Jb30BaTeA U apoJb. IIpeamnonoxum, 4To co-
equHeH’e ObLIO BHIIIOJHEHO YCIEIITHO, M MbI IOJYUYUJIA BO3BMOMKHOCTD IIPO-
CcMaTPUBATH 3JIEKTPOHHYIO IIOUTY IJIA JaHHOU yueTHOI 3amucu. [locie aTo-
TO B IIKJI€ BBITIOJHIETCA 00X0J CIIUCKA COOOIIeHN, N3BJIeUeHe 1 3alUCh
9THUX COO0OIeHn B (paiiabl HA JUCKe. EAMHCTBEHHOE, YTO He IpeayCcMoTpe-
HO B 3TOM CITeHapUU — COOOIITeHNA He YAAJIIIOTCA C cepBepa mocie UX MoJy-
yeHusAa. YToObl yIAJIUTHh 9THU COOOIEHUA, HJOCTATOUHO OBLILIO OLI JOOABUTH
B CIleHapuii BEI30B MeToma dele() mocie retr().

Pa6ora ¢ mporoxosom IMAP peasmsyercs IIOYTH TaK »Ke IPOCTO, Kak
u ¢ npoTokosioMm POP3, HO 3TOT IPOTOKOJ He TAK XOPOIIO OIMCAH B MOKY-
MEHTAIIUHU K CTaHZapTHOI 6ubanoTeke a3bika Python. B npumepe 4.2 npu-
BOAUTCS IPOTPAMMHBIN KO, KOTOPHIH BBIIIOJHSAET Te JKe caMble IefCTBUA,
YTO U IPEeIbIAYIITUHM IPUMep, HO ¢ UCTIOJIb30BaHMeM mpoTokoaa IMAP.
ITpumep 4.2. [ToryueHnue aneKkmporHHOU noumut no npomoxoay IMAP

#!/usr/bin/env python

import imaplib

username = ‘some_user’
password = "70P53Cr37°

mail_server = 'mail_server’
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i = imaplib.IMAP4_SSL(mail_server)

print i.login(username, password)

print i.select( INBOX")

for msg_id in i.search(None, "ALL")[1][0].split():
print msg_id
outf = open('%s.eml’ % msg_id, 'w')
outf.write(i.fetch(msg_id, "(RFC822) " )[1][0][1])
outf.close()

i.logout()

Kak u B mpeanIgyIlieM IIpuMepe, 3[ech TaKKe B caMOM HavaJie CIleHapusd
oIpenesNaoTcsa username (MMsA MMOJB30BATeNA), password (mapoJsb) um mail_
server (cepBep 3JeKTPOHHOI MOYTHI). 3aTeM BBLITOJHAETCA MOAKJIIOUEHIE
K cepBepy IMAP uepes SSL. 3aTeM BBINOJIHSETCA BXOJI W BBLIOOD IIAIKU
3JIEKTPOHHOM mmouTkl INBOX. 3aTeM HaumHaeTcs 00X0 BCero, 4To OymeT Haii-
meHo B manke. MeTox search() IJI0X0 OIKMCAH B JOKYMEHTAIIUU K CTaHIAPT-
HOM 6ubsmoTeke sizbika Python. 3tor meTon umeer aBa 06s13aTeIbLHBIX ap-
ryMeHTa — HabOp CMMBOJIOB U KpuUTepuil nmoucka. Kaxkoit Habop CUMBOJIOB
sABIseTca gonyctuMbiM? B Kakom opmare oH mosskeH yKassiBaTbea? Ka-
KMe KPUTePUHU MIOUCKAa MOTYT MCIO0JIb30BaThesa? Kaxk mpaBuIbHO 0(hopMIIA-
ercsa Kpurepuii? Mbl MokeM, KOHEUHO, IIpeAIogaratk, uro urenne IMAP
RFC okaskeTcs moJIe3HBIM, HO, K CUACTHIO, B IPHUMEPE UCIOJIb30BAHUA IIPO-
Torkoga IMAP nMeeTcsa TOCTATOYHO MHAOPMAIINH, ITIO3BOJISIONIEN OpTaHu-
30BaTh MU3BJIeUEHNE BCEX COOOINeHMNIl, XpaHAIINXCcsa B manke. Ha xammoii
UTEepaIuy IUKJIA BRITIOJHIETCS 3all1Ch COMIEP:KUMOTO COOOIeH S Ha TUCK.
Ciegyer 3aMeTUTD, YTO IIPU 3TOM BCe COOOIIeHUA B ITaNKe OYAYT IIOMeUeHbI
KakK «IOpouuTaHHBIE». I[JId Bac 3TO MOKET W He IIPeACTaBIATH 0OJIbIITON
mpobJieMbl, IpobJyemMa Obljaa ObI ropasgo OGoJbIeli, ecau ObI COOOIIeHU
yIalAaInCh, HO BaM cJIeyeT 3HATh 00 3Toi1 0COGEHHOCTH.

COop MHpOpMaLUM BPYUHYIO

Paccmorpum Takike 6GoJiee CIOMKHBIA cmocob — cOop mHGOPMAIIUU BPYyU-
HyI0. 3[1ech ImoapasyMmeBaercsa WMHGOpPMAIIUA, KOTOpas cOOMpaeTcs BaMu
yTeM IPOCMOTPAa M BBOJA BPYUHYIO. B KauecTBe IPUMEpPOB MOMKHO IPU-
BECTHU CIIMCOK CEPBEPOB C COOTBETCTBYIomMuMU nM IP-agpecamMu 1 onucanu-
eM (pYHKIIUH, CIIMCOK KOHTAKTOB C aJpecaMM 9JIeKTPOHHON IIOUTELI, HOMeE-
pamu TenedoHOB 1 iceBgoHMMamu IM 1Jii CIIMCOK C faTaM¥u OTITYCKOB UJie-
HOB Ballleil KoMaHJbl. ECTh, KOHEYHO, MHCTPYMEHTHI, CIIOCOOHBIE YIIpaB-
JATH, €CJIA He BCel, TO OOJbIIel uacThio Takoil mHMopmaruu. CIHCOK
cepBepoB MOXKHO XxpaHuTh B (ainax Excel naum OpenOffice Spreadsheet.
KouraxTel Mmo:kHO xpauuTh B Outlook min AddressBook.app. A pacmuca-
HUe OTHYCKOB MOXKHO XpaHUTH Kak B Excel/OpenOffice Spreadsheet, Tax
u B Outlook. IIpuMeHeHNe TAKUX UHCTPYMEHTOB MOJKET CTATh pellleHneM
B CUTYaIlUAX, KOT[a TeXHOJOTUU CBOOOIHO NOCTYIIHBI, NUCXOAHbIE TaHHBIE
MOTYT IIPEACTABJIATH COO0M ITPOCTO# TEKCT, a MHCTPYMEHTHI 00eCIIeuUnBaIOT
JIeTKO HacTpamBaeMbIHl BBIBOA MHMOPMAIUU U IOAAEPKUBAIOT (POPMAT
HTML (unu, uto emrte ayurie, X HTML).
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NOPTPET 3HAMEHUTOCTW: NAKET RESTLESS

Aapon Xunneracc (Aaron Hillegass)

Aapou Xwuieracc, paborasiiuii B KomnaHusax NeXT
u Apple, sBIsieTCs 9KCIEPTOM B 00JacTu paspadboT-
KU IPUJIOMKEHUHN AJIA OlepariuoHHON cucTeMbl Mac.
OH aBugetca aBTopoM KHuru «Cocoa Programming
for Mac OS X» (Big Nerd Ranch) u npemogaer mpo-
rpamMmupoBanue Ha miaaTdopme Cocoa B KOMIAHUU
Big Nerd Ranch.

3arpysure ImoJIHbIEe NCXOAHbIEe TeKCThI maKera ReSTless us pemosura-
pud ¢ IpUMepaMu IPOrpaMMHOTI'0 KoJla K 9TOM KHUTe 110 aapecy: hitp:/
Jwww.oreilly.com/9780596515829. Huike morasaHo, KaK BBI3BATb
cIleHapuii Ha a3bike Python u3 BeiMbinzernoro Cocoa-ImpraosKeHNns:

#import "MyDocument.h”
@implementation MyDocument
- (id)init
{
if (![super init]) {
return nil

}

// 4T0 [onXHO ObTb NOAYYEHO B Chyvae HOBOrO AOKYMEHTa
textStorage = [[NSTextStorage alloc] init]
return self

}

- (NSString =)windowNibName
{
return @"MyDocument”

}

- (void)prepareEditView

{
// MeHefxep pasMeweHnus CneanT 3a XpaHuiuiem TekcTa
// v paameuaeT TekCT B TEKCTOBOM Moje
NSLayoutManager =1m = [editView layoutManager];

// 0TCOeAMHWTbL npexHee XxpaHunuue TekcTa
[[editView textStorage] removelayoutManager:1m]

// NpncoeanHuTb HOBOE XpaHWauue TekcTa
[textStorage addlLayoutManager:1m]
}

- (void)windowControllerDidLoadNib: (NSWindowController =) aController
{




COop MHhOPMaLMK BPYyHHYIO 165

[super windowControllerDidLoadNib:aController];

// 0T00pasuTb COAEPKMUMOE XpaHuWWa TekcTa B TEKCTOBOM none
[self preparekEditView];
}

#ipragma mark CoxpaHeHue u 3arpyska

// CoxpaHeHve (URL Bcerpa wmeeT Tun file:)

- (BOOL)writeToURL: (NSURL =)absoluteURL
ofType: (NSString =)typeName
error:(NSError ==)outError

{
return [[textStorage string] writeToURL:absoluteURL
atomically:NO
encoding:NSUTF8StringEncoding
error:outError];
}

// Ytenne (URL Bcerpa wmeeT Tun file:)

- (BOOL)readFromURL: (NSURL =)absoluteURL
ofType: (NSString =)typeName
error:(NSError =x)outError

{
NSString =string = [NSString stringWithContentsOfURL:absoluteURL
encoding:NSUTF8StringEncoding
error:outError];
// Ounbka 4TeHua?
if (!'string) {
return NO;
}
[textStorage release]
textStorage = [[NSTextStorage alloc] initWithString:string
attributes:nil]
// 910 BO3BpaT?
if (editView) {
[self prepareEditView];
}
return YES;
}

#pragma mark Co3paHue u coxpaHeHue HTML

- (NSData =)dataForHTML

{
// Co3paTb 3apady Ang 3anycka rst2html. py

NSTask =task = [[NSTask alloc] init]

// Tpeanonaraemoe MeCTOHaXOXAEHWEe NPorpamMmbl
NSString =path = @"/usr/local/bin/rst2html.py”

// ®aiin otcyTcTBYeT? MMonpoboBaTh OTHCKATL BHYTPW nnaThopMsl python
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if (![[NSFileManager defaultManager] fileExistsAtPath:path]) {
path = @"/Library/Frameworks/Python. framework/Versions/
/Current/bin/rst2html. py;

}
[task setlLaunchPath:path];

// TNooknounTb kaHan ons seoga ReST
NSPipe +inPipe = [[NSPipe alloc] init]
[task setStandardInput:inPipe];
[inPipe release]

// TooknouuTb KaHan ong BuiBoga HMTL
NSPipe +outPipe = [[NSPipe alloc] init];
[task setStandardOutput:outPipe]
[outPipe release]

// 3anycTuTb Npouecc
[task launch]

// Tony4nTb [laHHble 13 TEeKCTOBOro NoAs
NSData =inData = [[textStorage string] dataUsingEncoding:
NSUTF8StringEncoding]

// TepepnaTb [laHHble B KaHan 1 3akpbTb €ro
[[inPipe fileHandleForWriting] writeData:inData]
[[inPipe fileHandleForWriting] closeFile]

// MNpounTaTb faHHbe U3 KaHana
NSData =outData = [[outPipe fileHandleForReading]
readDataToEndOfFile];

// 3aBepunTb 3agady
[task release]

return outData;

}

- (IBAction)renderRest:(id)sender

{
// 3anycTuTb MHAMKATOP, 4TOOH MoNb3oBaTeNs Buaes,
// 4T0 npeT obpaboTka
[progressIndicator startAnimation:nil]

// TMonyuntb html B Buage NSData
NSData =htmlData = [self dataForHTML];

// BuipaTb html B ocHosHOW WebFrame

WebFrame =wf = [webView mainFrame]

[wf loadData:htmlData
MIMEType:@"text/html”
textEncodingName: @ utf-8"
baseURL:nil];

// 0CTaHOBUTL MHAMKATOP, 4TOOH NONb30BaTeNb BUAEN,
// 4To 0bpaboTka 3aKkoH4YeHa
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[progressIndicator stopAnimation:nil]

}

// Bbi3biBaeTcsa npu BHOOPE NyHKTa MEHI
- (IBAction)startSavePanelForHTML: (id)sender
{
// Kyna coxpaHaTb no ymondaHuin?
NSString =restPath = [self fileName]
NSString =directory = [restPath stringByDeletinglLastPathComponent];
NSString =filename = [[[restPath lastPathComponent]
stringByDeletingPathExtension]
stringByAppendingPathExtension:@"html"];

// 3anycTuTb Ouanor coxpaHeHus
NSSavePanel +sp = [NSSavePanel savePanel]
[sp setRequiredFileType:@"html"];

[sp setCanSelectHiddenExtension:YES]

[sp beginSheetForDirectory:directory
file:filename
modalForWindow:[editView window]
modalDelegate:self
didEndSelector:@selector(htmlSavePanel:endedWithCode:context:)
contextInfo:NULL]

}

// Bb3biBAETCA NpW 3aKpuTUW AManora coxpaHeHus

- (void)htmlSavePanel: (NSSavePanel =)sp
endedWithCode: (int)returnCode
context:(void =)context

// NonbsosaTenb WwenkHyn Ha kHonke Cancel?
if (returnCode != NSOKButton) {
return;

}

// NonyunTb BhOpaHHoe uMa daina
NSString *savePath = [sp filename]

// NonyunTb paHHble B GopmaTe HTML
NSData +htmlData = [self dataForHTMLI;

// 3anucaTb B 0ain

NSError =writeError

BOOL success = [htmlData writeToFile:savePath
options:NSAtomicWrite
error:&writeError]

// 3anucaTb He yganoch?
if (!success) {
// MNokasaTb Nonb30BaATENn MPUYNHY
NSAlert =alert = [NSAlert alertWithError:writeError];
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[alert beginSheetModalForWindow:[editView window]
modalDelegate:nil
didEndSelector:NULL
contextInfo:NULL];

return;

}

#pragma mark Mopaepxka nevatw

- (NSPrintOperation =)printOperationWithSettings:(NSDictionary =)
printSettings error:(NSError =x)outError

// Tlony4nTb MHOOPMALMIO O napameTpax HaCTPOMKW nevaTu
NSPrintInfo *printInfo = [self printInfo]

// TNonyunTb none, rae otobpaxaeTcd Becb AOKyMeHT HTML
NSView =docView = [[[webView mainFrame] frameView] documentView]

// CospaTb 3ajaHne nevatu
return [NSPrintOperation printOperationWithView:docView
printInfo:printInfo];

@end

HecmoTpsa Ha HaIMUMe PA3IUYHBIX AJIbTEPHATUB, MBI cCOOMpPaeMcs IIPeJio-
JKUTh 3IeCh TeKCTOBLIN (popMar, KOTOpPBIN HasbiBaerca reStructuredText
(unu reST). Bor kak onuceiBaercs popmart reStructuredText na Be6-catiTe:

reStructuredText — oT0 Jerkas mja urenus, odbecreunBarIas oToopa-
JKeHUe TEKCTa B PEIKUME «UTO BUJUIID, TO U MOJYYAeIlby IPOCTAA TEK-
CTOBaA pa3MeTKa U OLHOBPEMEHHO CHCTEMAa CHMHTAKCUUYECKOI'0 aHAIN3a.
Ee yn06HO 1CI0Ib30BATH AJI51 BCTPOEHHOM TOKYMEHTAIINU K IIPOTPaMMaM
(HampuMep, B CTPOKaX JOKYMeHTUpoBaHus a3bika Python), ais 6sicTpo-
TO CO3aHUA BeO-CTPAHWUIL, /IS CO3MAaHUA CAMOCTOATENLHBIX JOKYMEH-
ToB. Pasmerka reStructuredText mpemycmarpuBaeT BO3MOKHOCTE pac-
IMUPEeHUs T0J HYKIbI PA3JINUYHBIX IPUKJIATHBIX obsacTeii. CuHTaKCHUe-
cKuii ananmusarop reStructuredText siBisieTcss cocTaBHON YacThIO MaKeTa
Docutils. Pasmerra reStructuredText mpemcrasiser coboit mepecMmoT-
PEHHYIO peasn3allyio JEerKOoBeCHBIX cucreM pasmeTku StructuredText
u Setext.

dopmar ReST cumraercss mpeamouYTUTENIbHLIM (popMaTOM IJIsi CO3TAHUSA
IOKYMeHTanuu B a3biKe Python. Eciu BB co3many mporpaMMHBINA ITaKeT
Ha A3bIKe Python u pemuim BELIOKUTE ero B pemosutapuit PyPI, To ot Bac
OyIyT OKUIATh, YTO COIIPOBOAUTENbHAS MOKYMEHTAIUSI K MaKeTy Oyaer
umeTh opmar ReST. MHorue caMocTOosiTeIbHBIE MPOEKTHI, UCIIOJIb3YIO-



C6op MHDOPMaLMM BPyHHYIO 169

mue a3k Python, mpumensaior ¢dopmatr ReST B KauecTBe OCHOBHOTO AJIA
o(hopMJIEHHU CBOCI JOKYMEHTAI[UH.

HUrak, kakumu ke npeumyinecrsamu obsagaer ReST kak popmar, ncmosnb-
3yeMBbIii [JIs1 CO3JaHusA JOKyMeHTanuu? Bo-epBoixX, OH JOCTATOYHO IIPOCT.
Bo-BTOpPBIX, 3HAKOMCTBO C Pa3METKOM MPOUCXOAUT MPAKTUUYECKU CPasy.
Kax TonpKO Iepen BaMU OKa3bIBAETCA CTPYKTYypPa HJOKYMEHTAa, BBl OBICTPO
HauMHaeTe MOHWUMATh, UTO UMeJI B BUAY aBTop. Huike IpPUBOAUTCA OUEHDb
mpocToii mpumep daitna B popmarte ReST:

This is just a simple
little subsection. Now,
we'1ll show a bulleted list:

- item one
- item two
- item three

ITOT IpuUMep MO3BOJAET 0e3 YTEHUA JOKYMEeHTAI[MU IPEeACTaBUTh, KAK BbI-
TJISOAT HPaBUJIBLHO opopMIeHHBIN (daita B ¢opmare reStructuredText.
Bo3MoikHO, IIpU 3TOM BBHI €Ille He B COCTOSTHUHU CO3JaTh TeKCTOBBIN (haiii
B opmate ReST, #o, 0 Kpaiiteii Mepe, BBl CMOYKETEe UNTATh €ro.

B-TpeThux, mpeobpasoBanue goxymeHToB u3 popmara ReST B dopmar
HTML BrinonHsIeTCA OUEHBb ITPocTO. M Ha 9TOM TpeTheM IIYHKTE MbI CcOCpe-
IOTOYMM CBOE BHMMAaHNeE B 3TOM paszesie. MblI He OyIeM ObITAThCS IIPecTa-
BUTL 37ech yueOHUK 1o reStructuredText. Eciu Bam 3axoueTcss 03HAKO-
MUTBHCSA C CUHTAKCHCOM Pa3MeTKH, IOCeTUTe crpanuny htip://docutils.so-
urceforge.net/docs/user/rst/quickref.html.

Mpuz1 mpoiizem Bce aTamsl mpeobpasoBanus pasmerku ReST 8 HTML, ucmosib-
3ys JOKYMEHT, KOTOPBIH MBI TOJIBKO UTO IIOKA3aJu B KAUeCTBe IIPUMepa:

In [2]: import docutils.core

In [3]: rest = ' '=======
. Heading

. This is just a simple
.. little subsection. Now,
: we' 1l show a bulleted list:

- item one
- item two
- item three



170

[maBa 4. Co3gaHuve OOKYMEHTaLMN 1 OTHETOB

In [4]: html = docutils.core.publish_string(source=rest, writer_name="html")
In [5]: print html[html.find( <body>') + 6:html.find( </body>")]

<div class="document” id="heading">
<h1 class="title">Heading</h1>

<h2 class="subtitle" id="subheading"”>SubHeading</h2>
<p>This is just a simple

little subsection. Now,

we'11 show a bulleted list:</p>

<ul class="simple™>

<li>item one</1i>

<li>item two</1i>

<li>item three</1i>

</ul>

</div>

ITOo OKal3aJIoCh COBCEM HeCJ0KHO. Mbl mMIOPTHPOBaI MOAYJAb docutils. co-
re. 3aTeM OIIpeAeJUIN CTPOKY, COIEpP:KaIlylo TeKcT B (opmare reStruc-
turedText, mepemanu aTy cTpoKy Metoxmy docutils.core.publish_string()
¥ IIOTPeOOBaJIM OT Hero mpeobpas3oBaTh CTPoKY B popmatr HTML. 3aTem c mo-
MOIIILIO OTIepaIiy M3BJICUEHUA Cpe3a Mbl M3BJEKJIN TEeKCT, 3aKJIOUeHHBIN
mMexxay Teramu <body> u </body>. MbI U3BJIEKJIN CPe3 IIOTOMY, UTO OMOIMOTe-
ka docutils, ncmosb3oBaHHAas 3€Ch A1 IPeo0pPa3oBaHUA TEKCTa B (popMaT
HTML, BcraBaset B crparuny HTML, co3gaHHyIO ¢ ee IIOMOIIbIO, KacKai-
HbIe Ta0JHUIBI CTHIEH, YTOOBI OHA He BBITJISAE/Ia CAUIIKOM YHELIO.

Temneps, Korjga Bbl YBUAEJIU, HACKOJIBKO BCE IIPOCTO, PACCMOTPUM APYTroi
npuMep, KOTOPBIA HAXOAUTCA OJIMMKEe K CHUCTEeMHOMY aJMUHHCTPHPOBA-
HU0. JI1060# X0opoIInii cucagMUH O KeH IOMHUTE ITepeueHb CBOUX CepBe-
POB 1 3aJiaum, KOTOPbIe OHU peIraioT. [loaToMy HUMKE IPUBOAUTCA IPUMED,
TIOKa3bIBAIOIIUY, KAK MOYKHO COCTABUTH CIIICOK CEePBEPOB CHaUajia B IIPO-
CTOM T€KCTOBOM BH/Ee, a 3aTeM mpeobpasoBaTh ero B popmat HTML:

In [6] Serverilist = ' 'Z============= =—=========== =—=—===—=—=—=—=—=======
. Server Name IP Address Function

. card 192.168.1.2 mail server
:vinge 192.168.1.4 web server
.. asimov 192.168.1.8 database server
.. stephenson 192.168.1.16 file server
. gibson 192.168.1.32 print server

card 192.168.1.2 mail server
vinge 192.168.1.4 web server
asimov 192.168.1.8 database server
stephenson 192.168.1.16 file server
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In [8]: html = docutils.core.publish_string(source=server_list,
writer_name="html")

In [9]: print html[html.find( <body>') + 6:html.find( </body>")]

<div class="document”>

<table border="1" class="docutils">
<colgroup>

<col width="33%" />

<col width="29%" />

<col width="38%" />
</colgroup>

<thead valign="bottom">
<tr><th class="head">Server Name</th>
<th class="head">IP Address</th>
<th class="head">Function</th>
<Jtr>

</thead>

<tbody valign="top">
<tr><td>card</td>
<td>192.168.1.2</td>

<td>mail server</td>

</Jtr>

<tr><td>vinge</td>
<td>192.168.1.4</td>

<td>web server</td>

</Jtr>

<tr><td>asimov</td>
<td>192.168.1.8</td>
<td>database server</td>

</Jtr>

<tr><td>stephenson</td>
<td>192.168.1.16</td>

<td>file server</td>

</Jtr>

<tr><td>gibson</td>
<td>192.168.1.32</td>
<td>print server</td>

</Jtr>

</tbody>

</table>

</div>

Eire ogua 3aMeuaresbHas U IPOCTasA TEKCTOBAas pasMeTKa HasbiBaeTcsa Tex-
tile. Corstacuo onucanuio Ha BeG-catitTe: «Textile momyuaer TexeT ¢ *mpo-
CTOI* pasMeTKO! M BOCHPOM3BOIUT KOPPEKTHBIN Koa pasmeTku XHTML.
JroTr hopMAaT UCII0Ib3YEeTCA B BEO-IPUJIOKEHUAX, B CUCTeMaXx YIIPAaBIeHUSA
COIEP:KMMBIM, IPOTPAMMHBIM obecmeueHueM 0Ji0TOB u (GopymoB». Ecau
Textile aBaseTcs A3BIKOM Pa3METKH, TO IIOUEMY OH OIKCHLIBAETCS B KHUTE,
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mocBAleHHON A3bIKY Python? IIpuunna B ToM, uTo A sa3bika Python cy-
I[ecTByeT OMOJIMOTEKa, KOTOpas II03BOJIsAeT 00padaTeIiBaTh padMeTKy Textile
u TpeobpasoBbiBaTh ee B XHTML. Bbl MoskeTe HamucaTh OTAEIbHYIO YTUIIN-
Ty KOMaHIHOI CTPOKHM, KOTOPAas C IIOMOIbI0 OMOIMOTEKH OyIeT Ipeodpaso-
BBIBaTh (paiiibl u3 popmara Textile B popmar XHTML. Min MOKHO BBI3EI-
BaTh MOAYJIb, BEIIOJHSAIOIINIH Ipeodpasosaune popmara Textile, B HexoTo-
POM CIleHapuu U IPOrPaMMHBIM CIIOCO60M 00paboTaTh IMOJYUEHHYIO pa3MeT-
Ky XHTML. B so6om cayuae pasmerka Textile u mogyab oopaborku Textile
MOTYT OKa3aTbCs HEILJIOXUM IIOACIIOPhEM B CO3TAHUY JOKYMEHTAIIHH.

Yceranosurs moayab Textile MoKHO ¢ ImMOMOIBI0O KOMAaHABI easy_install
textile MM C IMOMOINBIO CHUCTEMBI YIPABJIEHUS IIaKeTaMU, MMeEIOIIeicsa
B Barrem guctpudyrtuse. B Ubuntu, manpumep, maxker HassiBaeTcs python-
textile ¥ ycTaHOBUTB €70 MOYKHO KOMaHIo# apt-get install python-textile.
Kak Ttoabpko monyab Textile 6ymeT ycTaHOBJI€H, BBl CMOMKETE IIPUCTYIIUTH
K ero HCII0JIb30BAHUIO, IIPOCTO UMIIOPTUPYS €ro, co3fgaBas o0beKT Textiler
¥ BBIBBIBAs €IMHCTBEHHBIA MeToJ 3Toro oobekra. Huike npuBoguTcsa npu-
Mep IIpeobpa3oBaHUA MAPKUPOBAHHOTO circka us popmara Textile B op-
matr XHTML:

In [1]: import textile

In [2]: t = textile.Textiler( "'« item one
.+ item two
.+ item three' ")

In [3]: print t.process()
<ul>

<li>item one</1i>
<li>item two</1i>
<li>item three</1i>

</ul>

Mpsr He OyzeM IBITAThCS AaTh 3aech onmcanme opmara Textile. B Ceru
nMeeTcsa MHOKECTBO PeCcypcoB ¢ aToii nugopmaliueii. Hampumep, mo agpecy
http://hobix.com/textile/ BBl HalieTE OTIUYHOE PYKOBOACTBO II0 MCIIOJIB30-
Baumuio Textile. XoTs MbI U He coGMpaeMcs CAUIIKOM YIIYOIATHCA B OIIHCA-
uue popmara Textile, Tem He MeHee, MBI IOCMOTPUM, KaK IPUMEHUTE (hoOp-
mat Textile mias opopmiaerus nupopmMalny, COOPaHHON BPYUHYIO, — CIIUC-
Ka cepBepoB Cc cooTBeTcTBYIomMY UM IP-agpecamu 1 QyHKIIIAMMU:

In [1]: import textile

In [2]: server_list = """|_. Server Name|_. IP Address|_. Function]|
. Jcard|192.168.1.2|mail server|
|vinge|192.168.1.4|web server|
|asimov|192.168.1.8|database server|
| stephenson|192.168.1.16|file server|
|gibson|192.168.1.32|print server| "’

In [3]: print server_list
|_. Server Name|_. IP Address|_. Function]
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|card|192.168.1.2|mail server|
|vinge|192.168.1.4|web server|
|asimov|192.168.1.8|database server|
| stephenson|192.168.1.16|file server|
|gibson|192.168.1.32|print server|

In [4]: t = textile.Textiler(server_list)

In [5]: print t.process()
<table>

<tr>

<th>Server Name</th>
<th>IP Address</th>
<th>Function</th>
<Jtr>

<tr>

<td>card</td>
<td>192.168.1.2</td>
<td>mail server</td>
<Jtr>

<tr>

<td>vinge</td>
<td>192.168.1.4</td>
<td>web server</td>
</Jtr>

<tr>

<td>asimov</td>
<td>192.168.1.8</td>
<td>database server</td>
</Jtr>

<tr>
<td>stephenson</td>
<td>192.168.1.16</td>
<td>file server</td>
<Jtr>

<tr>

<td>gibson</td>
<td>192.168.1.32</td>
<td>print server</td>
<Jtr>

</table>

Kax Bugure, o6a ¢popmara, ReST u Textile, moryT sp(peKTHBHO MCIOIB30-
BaThCA B CIleHaApUAX Ha aA3biKe Python ansa mpeoOpasoBaHUSA TEKCTOBBIX
maHHBIX. Eciiu y Bac JefiCTBUTEJIbLHO MMEIOTCS TaKue JaHHbIe, KaK CIIMCKU
CepBepoB M KOHTAKTOB, KOTOpPLIe TpebyeTcsa IIpeoOpPasoBBIBATEL B (hOPMAT
HTML u 3aTeM OpefIpHHUMATL KaKue-aubo JOIOJHUTEIbHbIE NeHCTBUS
(mampumep, otupaBaaTh HTML mo s71eKTpOHHOI mOUTe MM IepefaBaTh
HTML-cTparuIis! Kyga-Hu0yab Ha BeO-cepBep 1o npotokoay FTP), To 6u6-
auorekxa docutils miau Textile mosxer oKkasaTbesa AJIs BAacC IMOJE3HLIM MHCT-
PYMeHTOM.
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dopmaTupoBaHme nHpopmaumnmn

Crhenpyrommuii aTam Ha MyTU epefauu nHGOPMAIMU B PYKU TeX, KOMY OHa
HeoOxXoamMa, 3akjiuaeTca B (GOpPMaTUPOBAHUM MAHHBIX TaK, UTOOBI UX
JIETKO MOJKHO OBLJIO BOCIIPUHUMATDL U IOHUMATh. MBI cunuTaem, 4To HH(MOP-
MaIus JoJ:KHAa ObITH IIPeJCTAaBJIeHa B TOM BHUE, B KAKOM, II0 KpaliHeil me-
pe, ee Jerko OyaeT BOCIIPUHMMATDL, HO elle JIydllle, ecau oopMieHue oy-
JeT ellle U MpuBJIeKaTeJbHbIM. C TEXHUUYECKON TOUKHY 3PeHUA IPUMEHeHNIe
dopmatoB ReST u Textile oxBaTeIBaeT cpady oba srama — coopa u popMma-
TUPOBAHUSA UH(POPMAIUIM, HO B CAEAYIONINX IPUMEPAX MbI COCPEIOTOUNM-
cA UCKJIOUNTEJIbHO Ha IPeoOpasoBaHUU yiKe COOPAHHBIX JaHHBIX B Oojee
peACTaBUTEIbHBIN BU.

Mpadunueckne nsobpakeHus

B crenyromux aAByX ImpuMepax MBI IPOJOJIXKKUM HPUMep aHmaausda (aiiia
JKypHaja Beb-cepsepa Apache, 13 xoroporo usBieramoTca IP-agpeca Kiu-
€HTOB 1 KOJIMUYECTBO IlepeJaHHbIX 0aliToB. B mpenpiayIiiemM paszgesie, Ipo-
IoJI:KasA 3TOT IPUMEP, MBI CO3aJIM IIPOMEKYTOUHBIN (haiij, comepsKaIiuii
nHGOPMAIINI0, KOTOPOM MBI IIPeAIloaraeM ImoAeJnThes ¢ ApyruMu. Iloato-
My Ha OCHOBE 3TOTO IIPOMEKYTOUHOro (paiijla Mbl CO3JAAAUM AHarpamMmy,
YTOOBI 3TH JaHHBIE OBLIO MPOIIlEe BOCHPUHUMATD:

#!/usr/bin/env python

import gdchart
import shelve

shelve_file = shelve.open( access.s")

items_list = [(i[1], i[0]) for i in shelve_file.items()]
items_list.sort()

bytes_sent = [1[0] for i in items_list]

#ip_addresses = [1[1] for 1 in items_list]

ip_addresses = [ "XXX.XXX.XXX.XXX" for 1 in items_list]

chart = gdchart.Bar()
chart.width = 400

chart.height = 400
chart.bg_color = "white’
chart.plot_color = "black’
chart.xtitle = "IP Address”
chart.ytitle = "Bytes Sent”
chart.title = "Usage By IP Address”
chart.setData(bytes_sent)
chart.setlLabels(ip_addresses)
chart.draw("bytes_ip_bar.png")

shelve_file.close()

B sTom mpumepe ObIIM MMIOPTUPOBAHEI IBa MOAYJIs, gdchart u shelve. 3a-
TeM OBLT OTKPHIT (haily XpaHUIUINA 00HEKTOB, CO3TAHHbBINA B MIPEABIAYIIIEM
npumMepe. O0beKT shelve obaagaeT TeM ke MHTep(eicoM, YTO U BCTPOEH-
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HBIA TUO dictionary, mOsTOMY MMeeTCA BOSMOXKHOCTDH BHIBBATH €0 METO[L
items(). OTOT MeTOA BO3BpAIl[aeT CINCOK KOPTEXKeii, I'ie MepPBbIid 3JIeMEeHT
KOPTe’Ka COOTBETCTBYET KJIIOUY CJIOBaps, a BTOPOI dJIeMEHT — 3HAYEHUIO
aToro KJioua. [IpumeHenme meroma items() obecrmeumBaeT BO3MOYKHOCTDH
COPTUPOBKHU HAHHBIX, UTO OIpPEAEJeHHO OyJaeT MMEeThb CMBICJI, KOTJa MbI
HaYHEM PHCOBAThH AuarpaMmy. Kpome Toro, ¢ moMoIIbio reHepaTopa CIIu-
CKOB MBI MeHAEM MOPSAAOK CJIeJOBaHHUA 3JIEMEHTOB B Kopre:kax. To ecTb
BMECTO KopTe:Keii ¢ ajemeHTamMu (ip_address, bytes_sent) MbI moaydaem
Kopresku (bytes_sent, ip_address). 3aTeM BBLIIOJHSETCS COPTHPOBKA KOP-
TeKel B CINCKE, a IOCKOJBbKY B KaXKJ0OM KOPTEXK€e IIePBBIM 3JIeMEHTOM SB-
JsgeTcd 3HaUeHwne bytes_sent, MeTon 1ist.sort() BBIIDOJHUT COPTUPOBKY IIO
9TOMY dJjeMeHTy. Jlajiee ¢ IIOMOIIbI0O reHEPATOPa CIMCKOB M3BJIEKAIOTCSA
3HaueHusd bytes_sent m ip_address. O6paTuTe BHUMaHNE, YTO MBI IIPUOETIN
K cOKphITHUIO IP-ampecos, 3aMeHUB ux 3HaUeHHEM XXX. XXX. XXX. XXX, moToMy
YTO JAHHLIE IJIS 9TOT0 IpuMepa ObLIN IOJYyUYeHbl HaMu u3 (aiijaa sKypHaaa
IelcTBYIOIEro BeO-cepBepa.

ITocsie BBIOOPKY HAHHBIX, HA OCHOBE KOTOPBLIX OyZeT IIOCTPOEHA Juarpam-
Ma, MOXXHO IIPUCTYHATh K CO3MAHUIO ee Ipa)MueCcKoro IpeacTaBIe s, UC-
HOoJIb3Ys MOAYJIb gdchart. CHauasia cosgaercs 00beKT gdchart.Bar. 9To mpo-
CTOIl O0'BEKT AUArpaMMBbI, B KOTOPOM HEOOXOAMMO YCTAHOBUTHL 3HAUEHUS
HEKOTOPBLIX aTpuOyTOB, a 3aTE€M C ero IIOMOIIbI0 MOXKHO OyZeT 0TOOpasuTh
nuarpammy B Qaiian PNG. ITocie aToro ompeaeasioTCs pasMephl JuarpaMm-
MBI B INKCEJISAX, IIBeT (DOHA U I[BET IIePEIHEro IIJIaHA U CO3IAI0TCA 3aroJioB-
K. YCTaHABJIWBAIOTCA AAaHHBIE W METKHU OJIA AUAarpaMMbl, IOJyJYeHHbIe
B pesyJbTaTe aHaausa (aiiaa :KypHasa Beb-cepsepa Apache. B zakrouenue
BBIBBIBAETCS MeTok draw(), KOTOPBIH BEIBOAUT AUarpamMmy B (haii, ¥ Ipous-
BOOUTCS 3aKpbITHe (paitna xpaHuauiia. VzodparkeHre MOJyUYeHHOM aua-
rpaMMBbI IIOKa3aHo Ha puc. 4.1.

Huike npuBomuTcs APYroil IpUMep CIEeHAPUSA, BLIMOJIHAMIOIIEr0 BU3YaJIH-
3alMI0 JAHHBIX, HAXONAIUXCS B (pailjle XPAaHWJININA, HO HA STOT pas IpPo-
rpaMMa cO3ZaeT He THCTOIPaMMY, a KPYrOBYIO JUarpaMmy:

#!/usr/bin/env python

import gdchart
import shelve
import itertools

shelve_file = shelve.open( access.s")

items_list = [(i[1], i[0]) for i in shelve_file.items() if i[1] > 0]
items_list.sort()

bytes_sent = [1[0] for i in items_list]

#ip_addresses = [1[1] for 1 in items_list]

ip_addresses = [ "XXX.XXX.XXX.XXX" for 1 in items_list]

chart = gdchart.Pie()
chart.width = 800
chart.height = 800
chart.bg_color = 'white’
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Uszage By IP Address
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Puc. 4.1. 'ucmoepamma xKoruiecmea 6ailmos, nepedaHHbLX 10 3aNPocam
¢ Kkaxcdozo IP-adpeca

color_cycle = itertools.cycle([0xDDDDDD, Ox111111, Ox777777])
color_list = []
for 1 in bytes_sent:
color_list.append(color_cycle.next())
chart.color = color_list

chart.plot_color = "black’
chart.title = "Usage By IP Address”
chart.setData(+*bytes_sent)
chart.setlabels(ip_addresses)
chart.draw("bytes_ip_pie.png")

shelve_file.close()

IIpuanun geficTBUA 3TOTO CIeHAPUA NPAKTUYECKU UAEHTUYEH IIPEIBIAY-
meMy 3a HECKOJIbKMMU HCKJIOUEHUAMU. BO-IEepPBBLIX, B 9TOM CIleHAPUU
cosmaeTcs 9K3eMILIAP o0beKTa gdchart.Pie, a He gdchart.Bar. Bo-BTOpBIX,
MBI OIIPEJIEJINJIN OTAeJbHBIE IIBETA I/ KaXKI0r0 CEKTOpa AUarpaMMbl. OTO
Kpyrosad AuarpaMMa 4 II09TOMY, €CJIU BCe CEKTOPa BHIBECTU YePHBIM IiBe-
TOM, TAKyI0 JUarpamMmy OyJeT HeBO3SMOYKHO YUTAaTh, B CBASU C UeM HaMU
OBLJIO IPUHATO PellleHNe OPTaHU30BaTh UepeJOBaHNE TPEX I'PAJAIUL CEPO-
ro nBera. YepemoBaHMe 5TUX TPeX IIBETOB OBLIO PEAJIN30BAHO C IIOMOIIILIO
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dyuxmuu cycle() ms Mmomyasd itertools. Mel pekoMeHIyeM BaM OOpPaTUTH
cBOe BHMMAaHUe Ha MOAYJb itertools. B HeM nmeeTcsa 3HAUUTEIHLHOE YHCJIIO
MHTEPeCHBIX QYHKINI, KOTOPhIEe IIOMOTYT BaM B paboTe ¢ UTePUPYEeMBIMU
o0beKTaMu (TaKMMHU, KaK CIHUCKHU). Pe3dyabTaT pabOThHI 9TOTO CIleHApUH,
CO3aI0Iero Kpyropyio nuarpaMmy, IIPUBOAUTCS Ha puc. 4.2.

EmuHcTBEeHHBIN HEIOCTATOK KPYTIOBOM AMArPaMMELI COCTOUT B TOM, UTO IPO-
M30IILJI0 HaJoKeHUe (COKphITHe) IP-anpecoB, COOTBETCTBYIOIIINX CEKTOPaAM
C MUHUMAaJIbHBEIMI 3HAYEHUAMH IIepeJaHHbIX 0aiiToB. 'mcTorpaMMEI U KPy-
TrOBbI€ JUATrPaMMBbI CYIIIECTBEHHO 00JIETYAI0T BOCIIPUATHE JAHHBIX, HAXOI -
muxca B (paiijie XpaHUJININA, IPOIECC CO3JaHUA AUArpaMM OKasajcd Ha
YAUBJEHNE IPOCTBIM, M BKJIOUEHNE NAHHBIX OBLIO YAMBUTEJLHO JIETKIM
IeJIoOM.

sage By IF Address

DR, L 000 A, 0
A00C, 300, K00 300,

00 000 000 30

SO0 0L 3080, 00

Puc. 4.2. Kpyzosas duazpamma c Koauiecmeom 6aiimos, nepe0anHvlx
no 3anpocam ¢ kaxdozo IP-adpeca
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PDF

Hpyroit cmocob mpeacTaBIeHUs WHPopManuu u3 ailjioB ¢ JaHHLIMH 3a-
KJIIouyaeTcs B coxpanenuu ux B popmarte PDF. ®@opmaTt PDF npuobpes roc-
TOJICTBYIOIIEE TOJIOMKEHUE, ¥ MbI TOTOBHI IIPEATIOJIaraTh, YTO BCE JOKYMEH-
THI MOXKHO ITpeobpasoBaTh B PDF. 3uanue u ymeHue co3maBaTh JOKYMEHTHI
B (popmaTte PDF mMoKeT cyllecTBeHHO O0JIeTYUTD KMU3Hb BAM KaK CHUCTEM-
HBIM agMuHHCTparopaM. Ilociie MpoOUYTEHUA STOTO pasfesia Bbl CMOYKETe
OPUMEHATH MOJIyUeHHbIe 3HAHUA IJA co3maHusA oTueToB B popmarte PDF
0 3arpy KeHHOCTH ceTu, 00 YUYEeTHBIX 3alIMCAX II0Jb30BaTeJel 1 TaK Jajiee.
Mpz1 TaksKe ommIIeM CIOCO0 aBTOMATUYECKOTO BCTPAUBAHUA HOKYMEHTOB
PDF B coo0I1ieHNsA 9JIeKTPOHHO IMOYTHI ¢ UCIIOJb30BaHEeM A3bIKa Python.

Bubanorerky ReportLab B Mmupe 6ubnoTeK, IpegHasHAUEHHBIX IJaA pado-
Tl ¢ popmaToM PDF, M0o:KHO cpaBHUTH ¢ 350-KUI0TPaMMOBOIi TOPUJLIION.
B nmoxymeHTe, pAacHOJIO)KEHHOM IO anpecy htip://www.reportlab.com/
docs/userguide.pdf, BbI HalifieTe 3HAUUTEJIbHOE YKCJIO IIPUMEPOB UCIIOJb-
3oBanus 6ubanoreku ReportLab. Kpome saToro pasziesa Mbl HaCTOATEIbHO
PEeKOMeHAyeM BaM O3HAKOMUTLCA ¢ OQUIINATBHOM JOKYMEHTAallell IPOoeK-
ta ReportLab. Iasa ycranosku 6ubamoreku ReportLab 8 Ubuntu gocra-
TOYHO JaTh KoMaHIy apt-get install python-reportlab. Ecau BbI mosbaye-
Tech APYTUM AUCTPUOYTUBOM, BOCIIOJb3yHTECH IIOMOIIBIO MeHeAKepa Ia-
KeTOB B CBoell onmepalmoHHOM cucrteMe. MIHaue y Bac Bcerza eCTh BO3MOMK-
HOCTD MMOJYUYUTD JUCTPUOYTUB C UCXOAHBLIMU TEKCTAMMU.

B npumepe 4.3 mpuBOAUTCA IPUMEP UCIIOJIb30BaHUA 6ubamoTeku Report-
Lab gusa cosganus mpoctoro nokymenTa PDF «Hello World».

ITIpumep 4.3. [Joxymenm PDF — «Hello World»
#!/usr/bin/env python

from reportlab.pdfgen import canvas

def hello():
¢ = canvas.Canvas(“helloworld.pdf™)
¢c.drawString(100, 100, "Hello World™)
¢.showPage()
c.save()

hello()

Ham xoTenoch GBI cheiaTh HECKOJBKO 3aMeUaHUII K IPOIIECCY CO3TAHUSI
PDF-gokymenta «Hello World» . Bo-tiepBbIX, cHauaJia ObLI CO34aH 00BEKT
canvas. [layee 6511 MCcIIoIb30BaH MeTox drawString(), KOTOPBIN MOKHO CUU-
TaTh 9KBUBAJIEHTOM MeToaa file_obj.write() B cayuae TEKCTOBBIX (paiiIoB.
B zakioueHnue ObLIM BbI3BaHBI MeTO[ ShowPage(), 3aBepIAIOIIUE IIPOIECC
pucoBaHUA, 1 MeTOJ save (), KOTOpbIi (hakTuuecKu codpaet (aiza PDF. Ec-
JIV BBIIOJIHUTE 3TOT CIleHapUii, B pes3yJbTaTe OyAeT MOJyUeH IIYyCTOMH OqHO-
crpaEnuHbli fokymenT PDF ¢ Hagnuceio «Hello World» B camom Hu3y.

Ecau BBI 3arpysuiiz 1ucTpuOyTUB C UCXOAHBIMHU TeKcTaMu 0ubinoreku Re-
portLab, BbI MOKeTe BOCIIOJIb30BATHCS TECTAMU, KOTOPbIE ObIIN BKJIIOUEHBI
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KaK npuMepbl ohopMIeHUA JoKyMeHTanuu. To eCcTh IpU 3aIlycKe 3THU TecC-
ThI CO34aI0T KOMILIEKT (haityioB PDF, KoTophble MOKHO M3YUUTDH U IIOCMOT-
peTh, KaK ¢ moMoInboo 0ubanoreku ReportLab MmoxuO moO0uThCA pasimy-
HBIX BUSYaJbHBIX 9D(hEeKTOB.

Temnepb, KOrga BBl YBUAEJIHN, KaK ¢ IMOMOIIbI0 oubiroTeku ReportLab cos-
narporea noxkymeHTsl PDF, mocMoTpuM, KaK ¢ ee »Ke IIOMOIIbIO CO3aTh OT-
yeT 00 NCII0JIL30BAHNHY AUCKOBOTO IIpOocTpaHcTBa. TaKkoil 0OTUeT MOXKeT OKa-
3aThCs BecbMa II0JIe3HBIM. BaraanuTe Ha mpumep 4.4.

ITpumep 4.4. Omyem 06 UCnoOAbL308aAHUU OUCKOB020 NPOCMPAHCMEA

#!/usr/bin/env python

import subprocess

import datetime

from reportlab.pdfgen import canvas
from reportlab.lib.units import inch

def disk_report()
p = subprocess.Popen("df -h", shell=True,
stdout=subprocess.PIPE)
return p.stdout.readlines()

def create_pdf(input, output="disk_report.pdf")

now = datetime.datetime.today()
date = now.strftime("%h %d %Y %H:%M:%S")
¢ = canvas.Canvas(output)
textobject = c¢.beginText()
textobject.setTextOrigin(inch, 11xinch)
textobject.textlLines( "’
Disk Capacity Report: %s

" % date)
for line in input:

textobject.textlLine(line.strip())

c.drawText(textobject)
c.showPage()
c.save()

report = disk_report()
create_pdf(report)

JroT cuenapuii remepupyer oruer ¢ 3aroaoBxoMm «Disk Capacity Report»
(OTuer 06 MCHOJIB30BAHUY AUCKOBOTO MPOCTPAHCTBA), OTOOPAKAIOIIUNA Te-
KYIIyio nHGOPMAINO 00 UCIIOJIb30BAHUY AUCKOBOTO MIPOCTPAHCTBA, a TaK-
JKe YKasbIBaeTcs JaTa U BpeMs co3faHusA oTuera. [[Jid ciieHapus TaKOro He-
3HAUUTEJLHOTO PadMepa 9TO OUeHb HeIlJIoX0. PaccMoTpuM HEKOTOpPHIE 0CO-
GeHHOCTH 3TOT0 IpuMepa. Bo-nepBoIx, pyHKIUA disk_report() mpocTo npu-
HHMAaeT BBIBOJ KOMaHABI df -h @ BO3BpalllaeT ero B BHUJAE CINCKa CTPOK.
HaJsee, B @yHKIUU create_pdf() cHayajia cosgaeTcsa HaAIIUCh C TEKYIEN ga-
Toli 1 BpeMeneM. Camas Ba)kHaA 4aCTh 3TOr0 IIpuMepa — 00beKT textobject.

O6mexT textobject cosmaercs, YTOOBI IIOTOM IIOMECTUTH €T0 B JOKYMEHT
PDF. Cosmanue ob6bexTa textobject MpoM3BOAUTCA C MOMOIIBI0O METOIa
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beginText (). 3aTeM oIpeaeasieTca CIIocod pasMelleH!sa JaHHbIX Ha CTPaHU-
me. Haimn moKymMeHT OyAeT coAep:KaTh CTpPaHUIlbI pasmepoMm 8.5x11 mroii-
MOB, IO3TOMY, UTOOBI IIOMECTUTH TEKCT B CAMOM BEPXY CTPAHUIILI, MBI CO-
o0IIaeM TeKCTOBOMY O0'BEKTY, UTO TEKCT OyaeT HaxXoauThesda B 11 mroiimax
oT HauaJia KoopauHuar. Ilocse aToro cos3maercs 3aroJIOBOK BBIBOJOM CTPOKHU
B TEKCTOBBII O0'BEKT, ¥ MBI 3aBepiliaeM paboTy, BLIIOJHAS 00X0J CIHCKA
CTPOK, IOJYUYEHHBIX B pe3yjabTaTe paboTsl KoMaHAwI df. O0paTuTe BHUMA-
HUe: 37leCh MCII0JIb30BaH MeTol line.strip() anma ymajaeHUsS CUMBOJIOB HO-
Bo# ctpoku. Eciu aToro He caeiaTh, CUMBOJBLI HOBOM CTPOKHU OYAyT HIpPHU-
CYTCTBOBATh B JOKYMEHTE B BUJle UePHBIX KBaAPAaTOB.

NmMmeeTcss BO3SMOYKHOCTh CO3IaBAaTh HAMHOTO 00Jiee CJI0KHbBIe JOKYMEHTHI
PDF, nob6aBiss mBeta u m3o0OpaskeHUA, HO 000 BCeM 3TOM BBl CMOJKETe
y3HATh BO BpeMs YTEHUS IIPEBOCXOIHOT0 PYKOBOACTBA I0Jb30BATEJA, II0-
cTaBJseMoOro sMecte ¢ bubauorexoit ReportLib. I'maBHoe, uTo ciexgyer us
9TUX NPUMEPOB, TEKCT ABJAETCA OCHOBHBIM OOBEKTOM, XPAHAIIUM AaH-
HbIE, KOTOpPhIe TpedyeTcss 0TOOPa3UTh.

PacnpocTtpaHeHne nHpopmMmaumnmn

ITocie Toro kKak manHbIe OyAyT cOOpaHBI 1 OT(OPMATUPOBAHBI, HEOOXOIU-
MO IIepesaTh UX TeM, KTO 3aMHTePeCOBaH B X IIoJyuYeHnu. B aTom paspesie
MBI COCPEJOTOUYNM OCHOBHOE BHMMAHNE HA IIepegaude JOKYMEHTAIUU C II0-
MOIIIBIO 3JIEKTPOHHOM MouThI. Ecaim BaM morpebyeTrcs mepesaTh HEKOTOPYIO
IOKYMEHTaIWio Ha BeO-cepBep, Tlle ee CMOTYT YBUAETh Balllk MOJbh30BaTe-
JIY, BBl CMOXKEeTe MCIIOJIB30BATh IJIsd 3Toro npotokoa FTP. Ucnonb3oBaHue
cTaHzapTHoro moayJas Python gas pa6orsr ¢ mporoxosom FTP mur pac-
CMOTPHUM B CJEIYIOIIel riase.

MNepepaya 3neKTPOHHOM NOYTDI

Pabora ¢ 9JIeKTPOHHOM MOUTOI SABJIAETCS BAXKHOM COCTaBJAIONIEH B mes-
TeJbHOCTU CUCTEMHOTO aAMUHICTPaToOpa. MaJio ToTo, YTO HaM IPUXOAUTCS
YIOPaBJAATh MOYTOBBIMU CEPBEPaMU, HO HAM YaCTO MPUXOAUTCA IPUIYMBbI-
BaTh CIIOCOOBI OTIIPABKHU IIpeNyIpPe:KIeHUN M0 3JIeKTPoHHOoiT mourte. CTaH-
mapTHas oubanoreKa A3bika Python obsamaer morpscarorieii moaaep:KKoi
BOBMOJKHOCTY OTIPABJSATH COOOIEHUS SJIEKTPOHHOI IMOYThI, HO B KHUTAX
00 TOM YIIOMUHAETCA OUeHb peaKo. JIF000i cuCTeMHBIA aIMUHUCTPATOP
IOJI?K€H UMEeTh TIIATeJIbHO HaJIa)KeHHBIN MeXaHu3M aBTOMAaTU3UPOBAHHOMN
OTIIPaBKU 9JIEKTPOHHOM MOUTHI, IIO3TOMY C 3TOM pasjesie OyJeT IoKasaHo,
KaK MOXKHO pellaTh pasHooOpasHbIe 3aJauyu, CBI3aHHbBIE C JJIEKTPOHHOMN
IOUTO, MCI0Jb3Yys A3BIK Python.

MNepepayva NpocTbix cOOOLEHUN

B cocraB Python BxogaT nBa He3aBUCUMBIX APYT OT Apyra IaKeTa, II03BO-
JISIONIUX OTHPAaBJIATL COOOITEHMA MO JJIEeKTPOHHOM moute. OOUH HUIKO-
YPOBHEBBIN maker, smtplib, mpeacrasiaser coboii nuTepdeiic K IPOTOKOIY
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SMTP, orBeuaromuii TpeboBaHUAM pasdandHbIxX cnenuduranuit RFC. Ipy-
roil makeT, email, ToMoraeT BBITIOJIHATHL aHAJIW3 W CO3JaHUE COOOIeHM!I
3JIEKTPOHHOII mouThsl. B mpumMepe 4.5 ¢ IIOMOIIBIO CPEACTB ImaKera smtplib
C03]aeTcsA CTPOKA, IIPEICTABJIAIOIAS TeJIO COOOIIEHN, a 3aTeM C IIOMOIIIHIO
makera email Ipou3BOAMTCS €ro OTIPaBKa CePBEPY 9JIeKTPOHHOM IOYTHI.

ITIpumep 4.5. Omnpasra coobuiernuii no npomoxony SMTP
#!/usr/bin/env python

import smtplib

mail_server = 'localhost’
mail_server_port = 25

from_addr = '"sender@example.com’
to_addr = 'receiver@example.com’

from_header = "From: %s\r\n" % from_addr
to_header = "To: %s\r\n\r\n' % to_addr
subject_header = 'Subject: nothing interesting’

body = 'This is a not-very-interesting email."’

email_message = "%s\n%s\n%s\n\n%s' % (from_header, to_header,
subject_header, body)

s = smtplib.SMTP(mail_server, mail_server_port)
s.sendmail(from_addr, to_addr, email_message)
s.quit()

31ech MBI ONIPENEJUIN UMSA XOCTA WM HOMEDP IIOpTa cepBepa dJIEKTPOHHOM
IMOYTEI, a TaKyKe azpeca «to» (mosyuarennb) u «from» (ormpasuTensb). 3a-
TeM IIPOU3BOAUTCS cOOPKa CaAMOr0O COOOINEeHUA myTeM O0heIUHEeHUS 3aro-
JIOBKOB C TeJIOM COOOIleHUus. B 3aK/I0ueHre BBHIMIOJIHAETCA IOAKJIIOUEHUE
K cepBepy SMTP u npousBoguTCcs OTIpaBKa COOOIeHU Mo agpecy to_addr
c agpeca from_addr. CienyeT Tak:ke 3aMeTHUTh, UTO Ho0aBJieHre KOMOMHA-
it CHMBOJIOB \r\N B IIOJIA From: 1 T0: BRIIOJHEHO B COOTBETCTBUU C TPeOo-
Banuamu RFC.

B rimase 10 B paspene «IlnammposaHue mporeccos Python» mpuBomuTcs
mpuMep IPOrpaMMHOr0 Koja Ha A3bike Python, KoTopslii 3amyckaeTcss Kak
3aJjaHue IJIAHUPOBIIUKA CroN BHIIOJIHSIOIIEe OTIPABKY COOOIIIEHUH 9JIeK-
TPOHHOM MMOUTHI. A Temeph IIEPerIeM OT 3TOr0 IMIPOCTOTO IpuMepa K Oojiee
CJIOKHBIM OIEPAIUAM C 3JIEKTPOHHOI IMOYTOM, KOTOPhIE MOYKHO DPeain30-
BaTh Ha s13bIKe Python.

AyTteHTUdUMKaumsa no npotokony SMTP

Hair mocieauuit mpuMep OB Ype3BBIYANHO IIPOCT, TOCKOJBKY HET HUUETo
CJIOKHOTO B TOM, YTOOBI Peaan30BaTh OTIIPABKY IMOUTHI Ha a3bIKe Python,
HO, K COXKaJIeHUI0, moaaBamoIee 60JIbITUHCTBO cepBepoB SMTP BeIHygAT
BAC IPOXOIUTH MPOIEAYPY ayTeHTU(MUKAIIUY, IT09TOMY IPEeAbIAYIIUH IPHU-
Mep B TaAKUX CUTYyaIlUsaX OKaKeTcs 0ecrmosie3HbIM. IIopALOK BBIIOJIHEHUS
ayTeHTH(PUKAIINY JeMOHCTPUPYyeTcs B mpumepe 4.6.
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ITpumep 4.6. Aymenmudurayus no npomorxory SMTP

#!/usr/bin/env python

import smtplib

mail_server = "smtp.example.com’
mail_server_port = 465

from_addr = "foo@example.com’
to_addr = "bar@exmaple.com’

from_header = "From: %s\r\n' % from_addr
to_header = "To: %s\r\n\r\n' % to_addr
subject_header = 'Subject: Testing SMTP Authentication’

body = 'This mail tests SMTP Authentication’

email_message = "%s\n%s\n%s\n\n%s' % (from_header, to_header
subject_header, body)

s = smtplib.SMTP(mail_server, mail_server_port)
s.set_debuglevel(1)

s.starttls()

s.login("fatalbert”, "mysecretpassword™”)
s.sendmail(from_addr, to_addr, email_message)
s.quit()

OCHOBHOE OTJIMUME OT IIPEIBLIAYINEro IMpuMepa 3aKJIUYaeTca B TOM, UTO
3/IeCh YKA3bIBAIOTCSA UM II0Jb30BATEA U IIapojb. Ilepes oTIIpaBKoii BBIZ0-
BOM MeToza debuglevel() MBI AaKTUBUPOBAJIM PEKUM OTJIALKU 1 3aTEM 3a-
nyctuau coeanHenne SSL ¢ ucmoap3oBanueM merona starttls(). Briaroue-
HHeE peXuMa OTJagKU epel] IPOX0oKIeHneM ayTeHTUu(puKamuu — 9TO 3aMe-
yareJbHasd uaed. Eciy B3TIAHYTHh HA OTJIAJOUYHYIO0 MH(POPMAIUIO, IIOJIY-
YeHHYIO B cJIydyae HeyJauu, oHa OyIeT UMeTh BUJ, KaK IOKa3aHO HUKe:

$ python2.5 mail.py

send: ‘ehlo example.com\r\n’

reply: '250-example.com Hello example.com [127.0.0.1], pleased to meet
you\r\n’

reply: '250-ENHANCEDSTATUSCODES\r\n'

reply: '250-PIPELINING\r\n’

reply: '250-8BITMIME\r\n"

reply: '250-SIZE\r\n'

reply: '250-DSN\r\n’

reply: "250-ETRN\r\n’

reply: "250-DELIVERBY\r\n'

reply: '250 HELP\r\n’

reply: retcode (250); Msg: example.com example.com [127.0.0.1], pleased to
meet you

ENHANCEDSTATUSCODES

PIPELINING

8BITMIME

SIZE

DSN

ETRN
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DELIVERBY

HELP

send: 'STARTTLS\r\n’

reply: '454 4.3.3 TLS not available after start\r\n’

reply: retcode (454); Msg: 4.3.3 TLS not available after start

B sToMm mpumepe cepBep, ¢ KOTOPHIM MbI IONBITAJINCH YCTAHOBUTH COeIUHE-
Hue SSL, He moAIep:KuBaeT TaKyio BO3MOKHOCTE. Mo:kHO 6e3 0co60ro Tpy-
Ia o00MTH 9Ty M APYTHUe IOTeHIINAJbHEIe IPo0JeMbl, co3aBasd ClleHapuH,
KOTOphIe BKJIOUAIOT B ce0s oO0pabOTKY OIIMOOK OTHPaBKU BJIEKTPOHHOI
IMOYTHI, PeajInsys MONBITKY OTIPABKU Yepes3 KacKaj cepBepoB, BILIOTH IO
MONBITKY OTIPABUTH IIOUTY Yepes JIOKaJbHEIN cepBep.

Peannsauusa oTnpaBKu BIOXXEHUI Ha A3bike Python

OTmmpaBKa COOOIIEHUH, COCTOSAINX NCKJIIOUUTEIbHO 13 TEKCTA, BLITIOJIHSI-
eTcsi oueHb mpocTo. OxHaKo Ha A3bIKe Python Mo:KHO peanusoBaTs OTIIPaB-
Ky cooOInenuii ¢ ucmoab3oBanueMm crangapra MIME, uro osHauaer BO3-
MOKHOCTh H00ABJIATH BJIOKEHUS B MCXOAAIINE COOOIeHusi. B mpenbiay-
IeM pasjejie 5TOM IJIaBbl MBI PACCMATPUBAJIN BO3MOKHOCTDH CO3TaHUSI OT-
yeToB B (popmare PDF. CucremMHble afMHUHUCTPATOPHI — HETEPIIEIUBHIE
JIOIU, TTIOATOMY MBI OITyCTUM HOApoOHOCTH 0 Tpoucxoxkaenuu MIME u cpa-
3y iKe mepeliieM K OTIpaBKe 9JIEKTPOHHOM MOYUTHI C BIOMKEHUAMU, KaK I10-
Kasauo B mpumepe 4.7.

ITpumep 4.7. Omnpasra doxymenma PDF, 610x4ceHH020 6 COOOULeHUe
9JleKMPOHHOIL NOYUMmbL

import email

from email.MIMEText import MIMEText

from email.MIMEMultipart import MIMEMultipart
from email.MIMEBase import MIMEBase

from email import encoders

import smtplib

import mimetypes

from_addr = "noah.gift@gmail.com’

to_addr = "jjinuxe@gmail.com’

subject_header = 'Subject: Sending PDF Attachemt’
attachment = "disk_usage.pdf’

body = "'

This message sends a PDF attachment created with Report
Lab.

m = MIMEMultipart()

m{"To"] = to_addr

m{"From”] = from_addr

m[ "Subject”] = subject_header

ctype, encoding = mimetypes.guess_type(attachment)
print ctype, encoding
maintype, subtype = ctype.split('/', 1)
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Trac

print maintype, subtype

m.attach(MIMEText(body))

fp = open(attachment, 'rb")

msg = MIMEBase(maintype, subtype)
msg.set_payload(fp.read())

fp.close()
encoders. encode_base64(msg)
msg.add_header("Content-Disposition™, "attachment”, filename=attachment)

m.attach(msg)

s = smtplib.SMTP("localhost™)

s.set_debuglevel(1)

s.sendmail(from_addr, to_addr, m.as_string())

s.quit()

Wrak, MBI cOBCceM HEMHOTIO IIOKOJIOBAJIM, YTOOBI 3aKOAUPOBATL U OTIIpPA-
BUTH IO 3JIEKTPOHHOM IIOUTEe HAIIl CO3NAHHLIN paHee oTueT B ¢jopmare PDF

00 MCIIOJIb30BAHUY AUCKOBOTO IIPOCTPAHCTBA.

Trac — sro Buku (wiki) u cucrema orciexuBanus npobsem. OHa 00BIUHO
HUCIIOJIb3YETCS B IIpoIlecce PaspaboTKU IIPOrPaMMHOTO o0eclieueHnA U Ha-
nucaHa Ha A3bIKe Python, HO B [efiCTBUTEILHOCTH MOMKET MCIIOJIb30BATHCS
Besle, TIe HeoOXoanuMa BUKM WU CHUCTeMa perucrpanuu coobimeruii. I1o-
CJIeIHIOI0 BePCHUIO JOKYMEeHTaIuu K cucreme Trac MOKHO HaWTHU IO afpecy:
hitp://trac.edgewall.org/. eranpHOoe 00cy:xaeHue Trac BEIXOTUT HAJTEKO
3a paMKH 9TOH KHUTHY, HO 3TO JOCTATOYHO XOPOIIUHA MHCTPYMEHT, KOTOPBIHA
MOJKET WCIIOJIb30BATHCS MJIsI PETUCTPAIIMM IIOCTYIIAIOIIUX COOOIeHUuH 00
omubrax. OgHa 13 MHTEPEeCHBIX ocobeHHOocTel Trac cocTOUT B TOM, UTO 3Ta
cucTeMa JONYyCKaeT BOBMOMKHOCTh PACIHINPEHUS ¢ IOMOIIIBIO JOIOJHUTEb-
HBIX MOAYJIeH.

MbI yIOMAHYJIX 9TY CUCTEMY, IOTOMY UTO OHA BIIMCHIBaeTCA BO BCe TPH IIO-
cJIeHUEe TeMbI, KOTOPhIe MBI 00cy:Kaanu: coop nHpopMmamuu, GopMaTHPO-
BaHMWEe W paclhpocTpaHeHue. Peanusanmsa BUKKM B cUCTEME JaeT BO3MOXK-
HOCTH IIOJI30BATEJIAM CO3[]aBaTh BeG-CTPAHUIILI C IOMOIIBIO OPOY3€pOB.
Nuadopmaiius, KOTOPYIO OHU AOOABISIOT TaKHUM CIOCOOOM, CTAHOBUTCS
moctymnHa B popmate HTML npyrum mosba3oBateasaM. Takum odpasom, cuc-
TeMa peaJiu3yeT MOJHBIN ITUKJI, 00CYKIaeMbIil B 3TOH TJIaBe.

TouHO Tak Ke cucTeMa PEerucTpaluy U OTCJIEKUBAHUA COOOIIEHUI Jaer
BO3MOJKHOCTD ITOJIL30BATEISIM IIOMEITATH CBOM IIPEAJI0KEHU NN COO0IITe-
HUs 00 oOHAPYKeHHBIX IpobsieMax. Bl ¢ ee TOMOIIBIO CMOXKeTe COCTaB-
JIATH OTUETHI O COODINeHNAX, BBeIEHHBIX Uepes Beb-uHTepdeiic, u gake re-
HepupoBaTh oTueThl B (popmare CSV. HamomHUM ellie pa3, UTO cHCTeMa
Trac oxBaThIBaeT MOJIHBIN ITMKJ OT cOopa A0 pacIpocTpaHeHus nHpopMAa-
UM, KOTOPHIN paccMaTpUBaeTCA B 9TOM IJiaBe.
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Mzl peKOMeHAyeM BaM IIO3HAKOMUTLCA ¢ cucTemoit Trac mobuim:ke, YTOObI
HOHATH, HACKOJBLKO IIOJHO OHA OTBEUYaeT BAIlIMM IIOTpeOHOCTAM. Moiker
OBITH, BaM IIOTpebyeTcsa HeuTo 0o0Jee MOIIHOEe MJIW HAao00pOT, UTO-HUOYIL
TIOMPOIIle, HO 3Ta CUCTeMa JOCTOMHA TOr0, YTOOBI IIOBHAKOMUTHCS C HEMH I10-
OJImoKe.

B 3aknoyeHune

B 5T0i1 ri1aBe MBI pacCMOTpPEIN aBTOMATHU3MPOBAHHBIN M PYYHOI CIIOCOOBI
coopa nadopmanuu. Mbl Tak:Ke PacCMOTPEJIN CIIOCOOLI 00'beMHEeHUA CO0-
PaHHBIX AAHHBIX B NOKYMEHTHI HauboJiee paclupoCcTpaHeHHBIX (OpMATOB,
a umenno: HTML, PDF u PNG. B zakitoueHre MbI pACCMOTPEJU CIIOCOOBI
nepegaum nHGOPMAIUY 3aNHTEPECOBAHHLIM B Hell iunam. Kak MBI yike ro-
BOPWJIM B HauaJie IJIaBbl, COCTaBJIEHNE JOKYMEHTAIIMU MOYKET OBIThH He ca-
MOl IPUATHOUN YaCThbIO Baleil paboThl. Bo3MOKHO, IPU MOCTYILJIEHUN HA
paboTy BBHI masKke He IMpPeACcTaBJAIN cebe, UTO IPUAETCSI 3aHUMATHCA TOKY-
menranuei. Ho AcHas ¥ MOHATHAA JOKYMEHTAIIMA — 9TO UPE3BHIUANHO
Ba)KHBIA 9JIEMEHT CUCTEMHOTO aIMUHUCTPUPOBaHUA. MBI HageeMCs, UTO
COBEeTHI U3 9TOM IJIaBbl MOMOT'YT CAEJaTh HECKOJbKO PYTUHHYIO PaboTy 1o
CO3IaHUI0 JOKYMEHTaIluU HaMHOTO 6oJiee YBIeKaTeJIbHO’.
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ITox ceTsaMu OOBIYHO IIOAPA3yMEBAETCA O0beJUHEHNEe MHOMKECTBA KOMIIBIO-
TEPOB C IeJIbI0 00ECIIeYNTh PA3HOr0 POJA B3aMMOIENCTBUA MEXKIY HUMU.
OmHAKO HAC B IIEPBYIO OUYepelb MHTEPECYIOT He B3aMMOIENCTBUSA MEXKIY
KOMIIBIOTEPAMU, & B3aUMOIeiCTBUA MeX Iy Ipoieccamu. Ilpu aTom, ¢ Tou-
KU 3peHusA IPHUEeMOB, KOTOPbIE MBI COOMpPaeMcs IIPOJEeMOHCTPUPOBATD, CO-
BEPIIIEHHO HEBAaYKHO, BBIIOJHAKTCS B3aNMOAEHCTBYIOIIME MPOIecChl Ha
PasHBIX KOMIILIOTEPAX MU HA OTHOM M TOM JKe KOMIIbIOTEpE.

B sT0#1 riiaBe paccMaTpUBAIOTCSA BOIPOCHI CO3JAHUS MPOrPAMM HA SI3BbIKE
Python, KoTOpEIe COEOUHAIOTCS C ZPYTUMH IPOLECCAMHU C IIOMOIIBIO CTAH-
IapTHOM 6ubamoTeKu socket (a Takike OMOJIMOTEK, peaJn30BaHHBLIX HA OC-
HOBe OuboTeKy socket) u 3aTeM B3aUMOAEHCTBYIOT C 3TUMU MPOI[ECCaAMU.

CeTeBble KJINEHTbI

Poab cepBepoB — HAXOAUTHCA B OKMIAHUU, KOTJA KJIUEHTHI COEMUHATCS
C HUMH, a POJb KJIMEHTOB — MHUIITMHUPOBATh COCINHEHMNA. B COCTaB CTaH-
IapTHOM OMOJIMOTEKHN A3BIKa Python BXogaT peannsanuy MHOMKECTBA CeTe-
BBIX KJIMEHTOB. B 9TOM pas3neJjie MbI O6Cy,Z[I/IM Han60ﬂee TUIINYHBIE 1 4aCTO
HCIIOJIb3yeMble Pa3SHOBUJHOCTHU KJIMEHTOB.

socket

Mogyas socket peanmusayet uHTepdeiic JoCTyIIa K peajnsaluy COKETOB OIe-
paIoOHHO cruCcTEeMBI. ITO 0O3HAYAET, UTO Ha A3biKe Python mosxkuo peasnu-
30BaTh JIOObIE NeficTBUS ¢ cOKeTamMu. Ha cayuaii, ecaiu paHee BaM He IpU-
XOAUJI0Ch 3aHUMATLCS Pa3paboTKOU IporpaMM, paboTaIOIUX C CEThIO, ATA
rjaBa IPeJoCTaBJaAeT KPaTKuii 0030p CpeAcTB PpaboThl B CETH. ITO JOJIMKHO
TIOMOYb BaM COCTaBUTH IIPEICTaBIEHNE O TOM, KaKue JefCTBUA MOYKHO pea-
JIN30BAaTh C IIOMOIIILIO CETEBBIX OubamoTeK sisbika Python.
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Monyab socket comepkut dadbpuunyio PyHKIUIO socket(), KoTopas cosaa-
eT 1 Bo3BpaljaeT 00beKT socket. HecmoTpsa Ha To, uTo PyHKIIUA Socket()
MOJKeT IPUHUMATDH O0JIBIIIOE UYMCJIO apTYMEHTOB, OIPEAeSIONTNX THUII CO3-
IaBaeMOro COKeTa, IIPM BBI30Be (PYHKIMU Socket() 6e3 apryMeHTOB IIO
yMOJIYaHUIO Bo3Bpaiaercsa o0bekT coker TCP/IP:

In [1]: import socket
In [2]: s = socket.socket()
In [3]: s.connect(('192.168.1.15", 80))

In [4]: s.send("GET / HTTP/1.0\n\n")
Out[4]: 16

In [5]: s.recv(200)

Out[5]: "HTTP/1.1 200 OK\r\n\

Date: Mon, 03 Sep 2007 18:25:45 GMT\r\n\

Server: Apache/2.0.55 (Ubuntu) DAV/2 PHP/5.1.6\r\n\
Content-Length: 691\r\n\

Connection: close\r\n\

Content-Type: text/html; charset=UTF-8\r\n\

\r\n\

<!DOCTYPE HTML P’

In [6]: s.close()

B sToM mmpuMepe ¢ mOMOIIBI0 hadpuuHOM GYHKIIUU Socket () codmaercsa 00b-
eKT Tuia socket ¢ umeHem s. ITocye aToro ou nmogkouaerca K mopty 80 (Ho-
Mep IIopTa, ucuoab3yeMblit mpoTokogoM HTTP mo ymoauanmio) JOKaJIbHO-
ro Be6-cepBepa. 3aTeM cepBepy IiepefaeTcs TeKCToBasA cTpoka "GET / HTTP/
1.0\n\n" (koTopas mpexncraBysier cobou mpocreiimuii 3anpoc HTTP). Ilo-
cJie IIOCBLIKY 3alpoca cokeT moJry4uaer nepsbie 200 6aiiToB oTBETA cepBepa,
B KOTOPOM COZep:KUTCA coobiernue o cocroauum 200 0K' u 3aroyioBKu
HTTP. B camom KOHIIe MBI 3aKPEIBA€M COeITHEHUE.

B sToMm ipuMepe IeMOHCTPUPYETCA NCI0JIb30BaHe MEeTOIOB 00beKTa socket,
K KOTOPBIM BbI, BEPOATHO, OyaeTe obpalmarbcsa HamboJiee uacTto. Meron
connect() ycTaHaBIMBAeT COeNUHEHHE MEXKIy BallluM 00BbeKTOM Socket
¥ yIaJeHHBIM COKeTOM (TO eCTh «He C 3TUM OO0BeKTOM coKera»). Meron
send() BBIMIOJIHSAET llepegauy JaHHBIX OT Balllero o0beKTa Socket yaaJleHHo-
My xocTy. MeTox recv() BBITIOJHSAET IIpUeM JIIOOBIX JaHHBIX, KOTOPbIE ObI-
JI1 TepeJaHbl yaajJeHHbIM xocToM. W meTox close() 3akpBhIBAeT CoemuHe-
HUe MeXAY IBYMs COKeTaMHt. OTOT OUeHb IPOCTOI IpUMepP AeMOHCTPUDY-
€T, HaCKOJIbKO JIETKO MOXKHO CO3aBaTh 00BEKTHI SOCket M ¢ UX IIOMOIITLIO
OCYIIIeCTBJIATH IIepefady 1 IpueM JaHHBIX.

Tenmeppr paccMoTpuM HEeMHOTro 0oJiee IIOJIE3HBIN mpuMep. Ilpeamososkum,
YTO y BaC MMEEeTCsS CepBep, Ha KOTOPOM BBIIOJHSIETCSA CETEBOe MPUJIOKe-
HUe, TaKoe Kak BeO-cepBep. I BaM HE0OXOAMMO CIE€IUTH 3a ero paboToii,
4yTOOBI TapPAHTHUPOBATh BOZMOKHOCTb CO€IMHEHUS C HUM B TeUeHUHe THS.
ITO OUeHb IPOCTOM BU MOHUTOPHWHTA, HO OH IO3BOJIAET YOEAUTHCS, UTO
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cepBep MIPOAOJIKAET PadOoTy W UTO BebG-cepBep IIO-IIPEKHEMY OXKUIAET CO-
eqUHEHNII C KJINeHTaMHI Ha HEKOTOPOM IIOPTY. BariaaHuTe Ha mpumep 5.1.

ITpumep 5.1. IIposepra nopma TCP
#!/usr/bin/env python

import socket
import re
import sys

def check_server(address, port):
#Co3patb cokeT TCP
s = socket.socket()
print "Attempting to connect to %s on port %s” % (address, port)
try:
s.connect((address, port))
print "Connected to %s on port %s” % (address, port)
return True
except socket.error, e:
print "Connection to %s on port %s failed: %s” % (address, port, e)
return False

if __name__ == "__main__":
from optparse import OptionParser
parser = OptionParser()

parser.add_option("-a"”, "--address”, dest="address", default='localhost’,
help="ADDRESS for server”, metavar="ADDRESS")

parser.add_option("-p", "--port”, dest="port”, type="int", default=80,
help="PORT for server”, metavar="PORT")

(options, args) = parser.parse_args()

print ‘options: %s, args: %s' % (options, args)
check = check_server(options.address, options.port)
print ‘check_server returned %s’ % check
sys.exit(not check)

Bce HeoOxoauMbIe JeHCTBUS BRIMOIHAITCA QPyHKIMei check_server(). Ona
co3maeT 00BEeKT Socket. 3aTeM IBITAETCSA YCTAHOBUTH COeAUHEHNE C YKa3aH-
HBIM HOMEPOM IIOpTa IO yKasaHHOMY azpecy. Ecau coemiuHeHMe yoaJjioCh
YCTaHOBUTH, DYHKIIMA BO3BpaIliaeT 3HaueHue True. B cayuae Heymaum me-
Tox socket.connect() Bo3OysKIaeT UCKJIIOUEHNE, KOTOPOe IIepexXBaThIBaeTCs
dyHKIIME!, 1 B 9TOM cJIyuae OHa BO3BpallaeT 3HaueHue False. B pasmene
main aTOTO ClleHapUA BLINOJIHIETCA BbI30B (pyHKIIu check_server(). B aTtom
paszesie BBIMIOJHAETCS Pasddop apryMeHTOB KOMAHIHOM CTPOKH, IIOJYUYeH-
HBIX OT IIOJIb30BaTeJIsd, U IIepeJaHHble apTyMeHThI IIPeo0pas3yoTCcs B COOT-
BeTCTBYMOIUI (hopMaT AJIS HOCJeAyIoniel nmepegaun GyHKIIUU check_ser-
ver (). B mpoitecce cBoeil paboThI 3TOT CIleHAPUHA IOCTOSIHHO BLEIBOJUT CO00-
IIeHNUs 0 Xoje BeImosHeHuss. Camoe mocjenHee, UYTO BEIBOAUT CIleHAPUiL, —
5TO BO3BpalaemMoe 3HaueHne Gpyaxiuu check_server(). B kauecTBe cobcCT-
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BEHHOT'O KOJla 3aBepINeHUA CIleHApHil BO3BpAIllaeT KOMAHAHON 000JI0UKe
3HaUeHUe, IPOTUBOIIOJOMKHOE BO3BPAIlaeMOMY 3HAUEHUI0 GYHKITUY check_
server (). Coeyiamo 9TO AJ5 TOTO, YTOOBI IPEBPATUTE CIleHAPUii B 6oJiee NI
MeHee MOJIE3HYI0 YTUAUTY. OObIYHO YTUJIUTEI, IIOA00HBIE 9TOIT, BO3BpAaIlia-
IOT KOMaHAHOI 000/10uKe 3HaueHue ( B caydae ycuexa M HEKOTOPoe IPyroe
3HaueHme, oTamdHoe oT O (OOBIYHO HEKOTOpOe IIOJIOKUTEJbHOEe UHCJIO),
B cayJyae Heymauu. HuKe IPUBOAUTCS IIPUMeEP BBIBOAA CIIEHAPHUSA, MOJY-
YEHHOI'0 IIPU YCIIEIIHOM COeINHEeHUH C BeG-cepBepoM, K KOTOPOMY MBI yoKe
MOAKJIIOUAJINCEH PaHee:

jmjones@dinkgutsy:code$ python port_checker_tcp.py -a 192.168.1.15 -p 80
options: {'port': 80, ‘'address’': '192.168.1.15"}, args: []

Attempting to connect to 192.168.1.15 on port 80

Connected to 192.168.1.15 on port 80

check_server returned True

Ilocnenusasa cTpoKa B BBIBOZE, cOoaepsKaIas TeKcT check_server returned
True, 0O3HAYAET, UTO COeJUHEHIE ObII0 0JIaroImoJyYHO YCTAHOBJICHO.

Hwuxe npuBoguTcs npuMep BBIBOJA CIIeHAPUA, IIOJYUEHHOTO B pe3yabTaTe
HEYJAaYHOH MONBITKY COeINHEHUA:

jmjones@dinkgutsy:code$ python port_checker_tcp.py -a 192.168.1.15 -p 81
options: {'port’': 81, ‘'address': "192.168.1.15"}, args: []

Attempting to connect to 192.168.1.15 on port 81

Connection to 192.168.1.15 on port 81 failed: (111, "Connection refused’)
check_server returned False

Ilocnenusasa cTpoKa B BBIBOZE, cOoaepsKaIas TeKcT check_server returned
False, o3HAUaeT, UTO MONBITKA COeAUHEHNS He yhajiachk. B mpeamociiensei
CTPOKE BLIBOJA, comepskaIleir Tekct Connection to 192.168.1.15 on port 81
failed, mo:kHO yBUAeTh mpuumHy: Connection refused’ (Coemmmuenme oT-
BepruyTto). O6 3TOM MOKHO CTPOMUTH CaMble Pa3HOOOpa3HbIe IPEAII0JIoKe-
HUS — HaIIpuMepP, BO3MOXKHO, UTO Ha JaHHOM Ce€pBepe HeT HUKAKUX IIPO-
mmeccoB, 00pabaThIBAIOIIUX ITOPT ¢ HOMepoM 81.

MgsI co3manu Tpu IpuUMepa, YTOObI MPOAEeMOHCTPUPOBATH, KaK MOMKHO HC-
TMOJIb30BATh ATy YTHJIUTY B CIleHAPUAX HA A3LIKEe KOMAHIHONI OOOJIOUKU.
ITepBBIit MpuMep IIPeACTaBIAET cCOO0M KOMAaHIY, KOTOpasa 3allyCKaeT clleHa-
puit u BeIBOAUT cJioBO SUCCESS (yecmerHo) B cayuae ycmexa. 3mech ObLI mc-
IIOJIL30BAH OIepaTop &&, UTParoIii POJb YCIAOBHON MHCTPYKIuu if-then:

$ python port_checker_tcp.py -a 192.168.1.15 -p 80 && echo "SUCCESS”
options: {'port’': 80, ‘'address’': "192.168.1.15"}, args: []
Attempting to connect to 192.168.1.15 on port 80

Connected to 192.168.1.15 on port 80

check_server returned True

SUCCESS

B sTom cayuae crieHapuii 6J1aromoJyYHO YCTAHOBUJI COeUHEHNE, ITI03TOMY
ocJie TOTO0, KaK OH BBITIOJHUJICA U BBLIBEJ Pe3yJabTaThbl, KOMaHIHAsI 000-
Jouka Haneuarasa caoBo SUCCES.
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$ python port_checker_tcp.py -a 192.168.1.15 -p 81 && echo "FAILURE"
options: {'port': 81, ‘"address’': '192.168.1.15"}, args: []

Attempting to connect to 192.168.1.15 on port 81

Connection to 192.168.1.15 on port 81 failed: (111, ‘"Connection refused')
check_server returned False

Ha sroT pas ciienapuii 3aBepmiujcs Heyaadeii, HO, HECMOTPS Ha 9TO, KO-
MaHJIa He BbIBeJa cJ1oBO FAILURE (Heymaua).

$ python port_checker_tcp.py -a 192.168.1.15 -p 81 || echo "FAILURE"
options: {'port’': 81, ‘'address': "192.168.1.15"}, args: []

Attempting to connect to 192.168.1.15 on port 81

Connection to 192.168.1.15 on port 81 failed: (111, "Connection refused’)
check_server returned False

FAILURE

B sTom cioyuae crieHapuii ToKe IMOTEPIIE)I HeyJauy, HO HAa 9TOT pa3 MbI 3a-
MEeHUJIU ommepaTop && omepaTopoMm | |. ITO IPOCTO O3HAUAET, UTO B CIyUae,
ecJii CIleHapuii BO3BpAlllaeT NPU3HAK HeyJauu, CJIedyeT BBIBECTH CJIOBO
FAILURE, uTO 1 OBLJIO CIEJIaHO.

Cam (pakT, uTO cepBep II03BOJISAET BLIIIOJHUTH MOAKJIIOUEHNEe K IIOPTY C HO-
mepoMm 80, elre He 0O3HAUAET JOCTYIITHOCTDL BeO-cepBepa. Bojee Touwo ompee-
JIUTH COCTOSIHUE Beb-cepBepa IIOMOKET TECT, KOTOPHII OIperesseT, CI0CO-
6eH Jiu BeO-cepBep remepupoBaTh 3arosoBKku HTTP ¢ o:xugaeMbIM KOZLOM CO-
crosaausa qia 3aganaoro URL. Ciiemapuii B mpuMepe 5.2 peaqusyetT UMEHHO
TAKOHU TECT.

ITpumep 5.2. IIposepka 8e6-cepsepa ¢ NOMOULbIO COKEMO8
#!/usr/bin/env python

import socket
import re
import sys

def check_webserver(address, port, resource):
#CospaTb cTpoky 3anpoca HTTP
if not resource.startswith('/"):
resource = /' + resource
request_string = "GET %s HTTP/1.1\r\nHost: %s\r\n\r\n" % (resource,
address)
print "HTTP request:’
print "|]1%s]||" % request_string

#Co3patb coket TCP
s = socket.socket()
print "Attempting to connect to %s on port %s” % (address, port)
try:
s.connect((address, port))
print "Connected to %s on port %s” % (address, port)
s.send(request_string)
#fHam pocTaTouHO nony4uTb TONbKO nepsuie 100 6aiToB
rsp = s.recv(100)
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if

print 'Received 100 bytes of HTTP response’
print "|||%s]|]" % rsp
except socket.error, e:
print "Connection to %s on port %s failed: %s” % (address, port, e)
return False
finally:
#bynyyn n06ponopsAoYHLIMM NPOrpaMMMCTaMn 3akpoeM COefiMHeHue
print "Closing the connection”
s.close()
lines = rsp.splitlines()
print "First line of HTTP response: %s' % lines[0]
try:
version, status, message = re.split(r'\s+', lines[0], 2)
print "Version: %s, Status: %s, Message: %s’ % (version
status, message)
except ValueError:
print 'Failed to split status line’
return False
if status in ['200", '301']:
print 'Success - status was %s' % status
return True
else:
print 'Status was %s' % status
return False

__name__ == '__main__"

from optparse import OptionParser

parser = OptionParser()

parser.add_option("-a", "--address”, dest="address", default='localhost’,
help="ADDRESS for webserver”, metavar="ADDRESS")

parser.add_option("-p", "--port”, dest="port”, type="int", default=80,
help="PORT for webserver™”, metavar="PORT")

parser.add_option("-r", "--resource”, dest="resource”
default="index.html"
help="RESOURCE to check”, metavar="RESOURCE")

(options, args) = parser.parse_args()

print ‘options: %s, args: %s' % (options, args)

check = check_webserver(options.address, options.port, options.resource)
print 'check_webserver returned %s’ % check

sys.exit(not check)

Kax u B mpeabIgyIiiemM npumMepe, r'ie OCHOBHYIO pa0O0TYy BBITIOJIHANA PYHKIIUA
check_server(), B 3TOM IIpHMepe TaKyKe BCe HeoOXOAUMbIe IeNCTBUS BbI-
HOJIHSAIOTCSA €IMHCTBEHHON (PyHKIHmel check_webserver(). CHauana QyHK-
nus check_webserver() coamaet crpoky 3ampoca HTTP. IIporoxonr HTTP,
ecJid BbI He B Kypce, JOCTATOUHO YeTKO PEerJaMeHTUPYET IIOPAIOK B3auMO-
IelicTBuii cepBepoB U KianeHToB. 3anpoc HTTP, KoTopklii co3maerca B PyHK-
muu check_webserver(), SBJISETCA YYTh JU HE CAMBIM IIPOCTBIM 3aIIPOCOM.
3arem QyHKIUA check_webserver() co3maeT 00beKT socket, ¢ ero MOMOIILIO
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yCTaHaBJIMBAaET COeIMHEHNE ¢ cepBepoM u orupasiser 3ampoc HTTP. ITocae
JTOTO OHAa YUTAEeT OTBET cepBepa M 3aKphIBaeT coequHeHme. Korga B cokere
BO3HUKAaeET OITnOKa, GYHKIINA BO3BpalllaeT 3HaueHue False, yKkasbIBad TeM
caMbIM, YTO IIPOBEepKa BebO-cepBepa IIoTepliesia Heymauy. 3aTeM OHa Oeper
OTBET, IIOJIYYeHHBIN OT CeEpBepa, U U3BJIEKAET U3 HEro KoJ cocTosaHmusA. Ecin
Kog coctossuusa numeeT suaueHue 200, uto osHauaeT «OK» (Bce B mopsaake),
uiau 301, uro osmauaer «Moved Permanently» (3amporlienHas cTpaHuiia
ObLIa TepeMelnieHa), QYHKIUS check_webserver() Bo3BpalllaeT 3HauYeHUE
True, B IPOTUBHOM CJIyuae OHA BO3BpallaeT 3HaueHue False. B pasgese main
clieHapuii BHITIOJHAET Pasdbop apryMeHTOB KOMAHIHON CTPOKU, IMOJyUeH-
HBIX OT IIOJIL30BaTeJIsI, M BEIZbIBaeT (pyHKIuo check_webserver(). ITocie
BBITIOJTHeHUSA PYHKIIUM check_webserver() ciieHapuil Bo3BpalaeT KOMaH/I-
HOI 0060JIOUKe 3HAUeHU’e, IPOTUBOIIOJ0MKHOE 3HAUEHUIO, TOJYUYeHHOMY OT
dyurnuu. CaesaHo 9TO IO TeM Ke MPUYNHAM, UTO U B IPEALIAYIIIEeM IpU-
mepe. Ham xoTenoch ObI MMETh BOBMOYKHOCTD BLISHLIBATD 9TOT CIIeHAPUN U3
cIleHapreB KOMaHAHOM 000JIOUKY U ONIPENeIsATh CIyUYan yciexa uin Heyaa-
yn. Huke mpuBoAUTCA IPUMED UCTOJB30BAHUS STOT'O CIleHAPUA:

$ python web_server_checker_tcp.py -a 192.168.1.15 -p 80 -r apache2-default
options: {'resource’: 'apache2-default’, 'port': 80, "address’:
'192.168.1.15"}, args: []

HTTP request:

|| |GET /apache2-default HTTP/1.1

Host: 192.168.1.15

[
Attempting to connect to 192.168.1.15 on port 80

Connected to 192.168.1.15 on port 80

Received 100 bytes of HTTP response

|| [HTTP/1.1 301 Moved Permanently

Date: Wed, 16 Apr 2008 23:31:24 GMT

Server: Apache/2.0.55 (Ubuntu) |]]

Closing the connection

First line of HTTP response: HTTP/1.1 301 Moved Permanently
Version: HTTP/1.1, Status: 301, Message: Moved Permanently
Success - status was 301

check_webserver returned True

ITocregaue yeThIpe CTPOKU BEIBOAA ITIOKA3BIBAIOT, UTO Kox cocTtosauusa HTTP
nJsa agpeca /apache2-default Ha aTom cepsepe umeet 3Hauenue 301, uto o3-
Ha4YaeT ycIex.

Huxe mpuBoguTcsa mpuMep TOBTOPHOM MONBITKKU. Ha aTOT pas Mbl yKasaiu
pecypc, OTCYTCTBYIOIINII Ha Be6-cepBepe, YTOOBI ITPOIeMOHCTPUPOBATh, UTO
OpousouaeT, Korga GyHKIUA check_webserver() BepHeT 3HaUeHue False:

$ python web_server_checker_tcp.py -a 192.168.1.15 -p 80 -r foo

options: {'resource’: 'foo', 'port’': 80, 'address’': '192.168.1.15"}, args: []
HTTP request:

|| |GET /foo HTTP/1.1

Host: 192.168.1.15
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[

Attempting to connect to 192.168.1.15 on port 80
Connected to 192.168.1.15 on port 80

Received 100 bytes of HTTP response

|| [HTTP/1.1 404 Not Found

Date: Wed, 16 Apr 2008 23:58:55 GMT

Server: Apache/2.0.55 (Ubuntu) DAV/2 PH|||

Closing the connection

First line of HTTP response: HTTP/1.1 404 Not Found
Version: HTTP/1.1, Status: 404, Message: Not Found
Status was 404

check_webserver returned False

Ilocnenuue deTbIpe CTPOKM B HPEABIAYIIEM IIPUMePe CBHUAETEILCTBOBAJIN
00 ycHoemrHoOM mMpoBepKe, HO B JAHHOM CJIyUae YeThIpe MOCJeJHUEe CTPOKU
BBIBOJIa IOKAa3bIBAIOT, UTO IIPOBEPKA 3aBepIInaach Heymaueii. Ha aTom cep-
Bepe OTCYTCTBYET pecypc ¢ aapecoM /f00, MOATOMY (PYHKITHS ITPOBEPKU BEP-
HyJia 3HadyeHUe False.

B sToMm pasgeiie OBLIO IIOKA3aHO, KAK CO34ABATh HU3KOYPOBHEBBIE YTUJIH-
ThI, YCTaHaBJINBAIOII[1ie COeJMMHEHNEe C CepBepaMM B CE€TH U BBIIIOJITHAIOIINIE
mpocTeiiniue mpoBepKu. 1lesb 9TUX IPUMEPOB COCTOANA B TOM, UTOOBI I10-
Ka3aTh BaM, KaK CepBephl U KJIMEHTHI B3aMMOAENCTBYIOT APYT C APYIOM.
Eciu y Bac nMeeTca BO3MOXKHOCTEh HAIMCATEL CETEBOM IIPOrPAMMHEII KOM-
IOHEHT, MCIOJIb3YIOIN 00jJiee BHICOKOYPOBHEBYIO OMOJIMOTEKY, UeM MO-
IyJb socket, BaM cJieyeT UCII0JIb30BaTh ee. HeT cMbIciia TPATUTH CBOE Bpe-
MdA Ha CO3gaHue CeTeBbIX IIPOI'PaAaMMHBIX KOMIIOHEHTOB, MCIIOJIB3YIOIIINUX Ta-
KYIO HIBKOYPOBHEBYIO OMOIMOTEKY, KaK MOAYJIb Socket.

httplib

Ilpepprgymmuii mpuMep IIPOJEMOHCTPUPOBAJI, KaK MOXKHO BBIIIOJHHUTH 3a-
npoc HTTP ¢ momomisio monyasa socket. B aTrom npumepe Oyzer moxasaHo,
KaK TO JKe caMoe MOJKHO peaiM30BaTh C IIOMOIIbI0 MoayJis httplib. Kak
OIIpefleJINTh, KOrJa HOpeanouYTUTeJbHee MCIIOJb30BaTh MOAYJb httplib,
a Korjga MoxyJab socket? WMau, B 60Jiee IIMPOKOM CMBICJIE, KOTAA IPeaIou-
TUTeJbHEee MCI0Jb30BaTh 00jiee BLICOKOYPOBHEBBIM MOAYJb, a KoTga — 00-
Jee HU3KOYPOoBHEBBIN? OQHO XOpoIlllee MPaBUJI0, BRIPpAOOTAaHHOE Ha IIpaK-
THUKe, TJIACUT — BCAKUHN pas3, KOrga UMeeTcs TaKas BO3MOMKHOCTD, ClIeqyeT
MCII0JIL30BaTh 00JIee BLICOKOYPOBHEBBINM MOYIb. BO3MOKHO, BaM ITOTPe6y-
eTcs HeUTO, YTO IIOKAa OTCYTCTBYeT B OMOJIMOTeKe, NJIX BaM HeoO0X0I1MO Op-
raHn30BaTh 00Jiee TOUHOE yIpaBJeHUe UEM-TO, UYTO Y3Ke UMeeTcsa B OubJIno-
TeKe, MJINU Bbl 3aXOTHUTE BOCIIOJb30BAThCA IPEUMYIIECTBAMHU IIPOU3BOIM-
TeabHOCTH. HO maske B 3TOM ciiyuae HeT HUKAKUX IPUYUH IIOJTHOCTBIO OTKA-
3BIBATHCA OT MCIIOJb30BAHUA TAKOM OMOIMOTEKM, Kak httplib, m orTmaBaThb
MIpeAnouYTe e TAKO HN3KOYPOBHEBOIT 01O ImoTeKe, KaK socket.

ITpumep 5.3 peanusyer Ty ke caMyio QYHKIIMOHAIBLHOCTD, UTO U1 IIPEIbIAY-
IIUH, MCIIOJb3YS AJIS 3TOT0 BOBMOMKHOCTH MOAYJIA httplib.
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IIpumep 5.3. IIposepxa geb-cepgepa c nomoubio hittplib

#!/usr/bin/env python

import httplib
import sys

def check_webserver(address, port, resource):

if

__name__ == '__main

#Co3paTb coenuHeHue
if not resource.startswith('/"):
resource = /' + resource
try:
conn = httplib.HTTPConnection(address, port)
print "HTTP connection created successfully’
#BbINONHWMTL 3anpoc
req = conn.request( GET", resource)
print 'request for %s successful™ % resource
#101y4nThb OTBET
response = conn.getresponse()
print 'response status: %s’' % response.status
except sock.error, e:
print "HTTP connection failed: %s" % e
return False
finally:
conn.close()
print "HTTP connection closed successfully’
if response.status in [200, 301]
return True
else:
return False

from optparse import OptionParser

parser = OptionParser()

parser.add_option("-a", "--address”, dest="address", default='localhost’,
help="ADDRESS for webserver"”, metavar="ADDRESS")

parser.add_option("-p", "--port”, dest="port”, type="int", default=80,
help="PORT for webserver”, metavar="PORT")

parser.add_option("-r", "--resource”, dest="resource”
default="index.html’
help="RESOURCE to check”, metavar="RESOURCE")

(options, args) = parser.parse_args()

print ‘options: %s, args: %s' % (options, args)

check = check_webserver(options.address, options.port, options.resource)
print ‘check_webserver returned %s' % check

sys.exit(not check)

KounenryasbHo 9TOT IpUMep MOCTATOUYHO OJM30K K IpenbiayiieMy. IIBa
CaMBbIX CYIIECTBEHHBIX OTJIMUUSA COCTOSAT B TOM, UTO 3/]eCh OTCYTCTBYET He-
00XO0QMMOCTL BPYUHYIO co3maBaTh cTPoky 3ampoca HTTP u HeT HUKaKOI
HeOOXOAMMOCTHY BPYUYHYIO BHITIOJHATL aHAJNN3 MOJyUYeHHOTO oTBeTa. O65-
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eKT coeqnHeHUs OubJMoTeKH httplib mmeeT merTon request(), KOTOPBIi
KOHCTPYHUPYET u oTapaBideT cTpoky 3ampoca HTTP. Kpome Toro, y 00bek-
Ta COeAUWHEHUS MMeeTcsaA MeTon getresponse(), KOTOPBIH CO3JAaeT OOBEKT
C IIOJIYY€HHBIM OTBETOM. O0BeKT oTBETa IIpegocTaBJidA€T BOSMOMHOCTD II0-
JAy4uTh Kon cocrosuus orBera HTTP, obparuBinuch K arpubyTy Status.
XoTsa 06'beM IPOrpaMMHOTO KOJa B 9TOM IIPHMepe YMEeHbBIITNJICA HeHaMHO-
ro, TeM He MeHee, HaM yJaJIoCh M30aBUTHCA OT HEOOXOIMMOCTU BPYUYHYIO
CO3/1aBaTh, OTIPABJIATE U Ioay4yaTh 3anpoc u orBeT HTTP. [1a u BeIrnsaguT
ATOT IpuMep 6oJiee aKKYPATHBIM.

Huixe npuBOAUTCS pe3yJIbTaT 3aIIyCKa CIIeHAPUA C TEMHU JKe apryMeHTaMu
KOMAHIHOM CTPOKHU, KOTOPHIE B MPEAbIAYINEeM IpUMepe IPUBEIN K YCIexy.
Mgzl 3ampaininBaeM pecypc ¢ agpecoM / Ha Beb-cepBepe 1 HaXOAUM ero:

$ python web_server_checker_httplib.py -a 192.168.1.15 -r /

options: {'resource': '/', 'port': 80, ‘address’': '192.168.1.15"}, args: []
HTTP connection created successfully

request for / successful

response status: 200

HTTP connection closed successfully

check_webserver returned True

A HMKe — peayJIbTaT 3alyCKa CIleHapUA C apryMeHTaMu KOMaHIHOM CTPO-
KU, KOTOPbIe B MIPEIbIAYIleM IIPUMepe MpuBeau K Heyaaude. MbI 3amparim-
BaeM pecypc ¢ agpecoM /T00 Ha BeG-cepBepe U He HAXOIUM €ro:

$ python web_server_checker_httplib.py -a 192.168.1.15 -r /foo

options: {'resource': '/foo', 'port': 80, 'address’': '192.168.1.15"}, args: []
HTTP connection created successfully

request for /foo successful

response status: 404

HTTP connection closed successfully

check_webserver returned False

Kax yKe roBopuJIOCH BBIIIIE, BCAKUM pas, KOTAa MMeeTCa BOBMOMKHOCTD UC-
0JIb30BaTh 00Jiee BRICOKOYPOBHEBYIO OUOJIMOTEKY, CJAeAyeT NCI0JIb30BATh
ee. Mcnosb3oBaHue httplib BMecTo Moxyasa socket oKasaJyioch OoJjiee Ipo-
CTBIM U 00Jiee ICHBIM. A UeM IIPOoIIle IPOrPaMMHBIN KO/, TeM HUKe BePOAT-
HOCTB IIOSABJIEHUS OIINOOK B HEM.

ftplib

ITomumo moxyieii httplib m socket B cocTaB cTaHAZAPTHON OMOGIMOTEKU
as3eika Python BxomuT Tak:ke peanusanua xKjaumenta FTP B Buge moayJis
ftplib. Mogyns ftplib — aTo momHOGYHKIIMOHATbHAA KINEHTCKAasa 010a10-
TeKa IJist paboTsl ¢ mpoTokosoM FTP, KoTopas mmo3BojisgeT peajin3oBaTh JIIO-
Oble 3amauu, BHITIOJHAeMBIe npuaoskeHuamMu FTP-kiauentos. Hanpuwmep,
C ee IIOMOIILIO B CIleHapuu Ha A3biKe Python MOKHO BBIOJIHUTEH BXOM Ha
FTP-cepBep, HOAyuYnUTh CONCOK (halIOB B OIIpeie IeHHOM KaTaJjore, 3arpy-
3UTH (DAlJIbl, BLITPY3UTH (haiijbl, HepeidTH B APYroil KaTajor U BBIATHU.
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Mo:xHO maske BOCHOJIb30BATHCA OMHOI M3 MHOMKECTBa ILIaT(opM, IpesHa-
3HAUYEHHBIX JJIA pearusanuu rpahuieckoro nHrepdeiica, JOCTYIHBIX B SI35I-
Ke Python, 1 cosgars ana paboTsl ¢ nporokoaoMm FTP cBoe mpuioskenue
¢ rpaguueckuM nHTEPQHEncoM.

BwmecTo TOro uTo0BI JaTh KpaTKUil 0030p OMOJIMOTEKM, MBI IIPUBEEM IPU-
Mep 5.4 1 3aTeM IIOJACHUM, KaK OH paboTaer.

ITpumep 5.4. 3azpysxa paiinos ¢ nomowwio ftplib
#!/usr/bin/env python

from ftplib import FTP

import ftplib

import sys

from optparse import OptionParser

parser = OptionParser()

parser.add_option(”"-a", "--remote_host_address”, dest="remote_host_address”
help="REMOTE FTP HOST."
metavar="REMOTE FTP HOST")

parser.add_option("-r", "--remote_file", dest="remote_file",
help="REMOTE FILE NAME to download.",
metavar="REMOTE FILE NAME")

parser.add_option("-1", "--local_file", dest="local_file"
help="LOCAL FILE NAME to save remote file to", metavar="LOCAL FILE NAME™")

parser.add_option(”"-u", "--username”, dest="username”
help="USERNAME for ftp server”, metavar="USERNAME")

parser.add_option("-p”, "--password”, dest="password"”
help="PASSWORD for ftp server”, metavar="PASSWORD")

(options, args) = parser.parse_args()

if not (options.remote_file and
options.local_file and
options.remote_host_address):
parser.error( REMOTE HOST, LOCAL FILE NAME, " \
"and REMOTE FILE NAME are mandatory')

if options.username and not options.password:
parser.error( PASSWORD is mandatory if USERNAME is present’)

ftp = FTP(options. remote_host_address)
if options.username:
try:
ftp.login(options.username, options.password)
except ftplib.error_perm, e:
print "Login failed: %s™ % e
sys.exit(1)
else:
try:
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ftp.login()
except ftplib.error_perm, e:
print "Anonymous login failed: %s™ % e
sys.exit(1)
try:
local_file = open(options.local_file, ‘wb")
ftp.retrbinary( 'RETR %s’ % options.remote_file, local_file.write)
finally:
local_file.close()
ftp.close()

B nepBoii uactu crienapus (cpasy Bejel 3a MHCTPYKIIUSIMU, BHITOJTHSIIOIIN-
Mu pas3bop apryMeHTOB KOMAaHHOUW CTPOKM) co3maeTcad 00beKT FTP BBIZO-
BOM KOHCTPYKTOpa FTP(), KOoTopomy IlepemaeTcs aapec cepBepa. MoKHO
051110 ObI co3aaTh 00beKT FTP, BLI3BaB KOHCTPYKTOP 6e3 apryMeHTOB, 1 3a-
TeM BbI3BaTh MeTO connect(), mepenas emy agpec cepsepa FTP. 3arewm cie-
Hapuil BBITIOJHSET BXOJ Ha CepPBEp, MCIOJb3yA MM MOJIL30BATEJNA U Ia-
poJib, ecau TaKOBbIe OBIIM YKAa3aHbBI, B IIPOTUBHOM CJydYae BBITIOJHIETCS
aHOHUMHBIN Bxo. [lajiee oH co3maeT o6beKT Tuma file, Kyma OyayT coxpa-
HATHbCSA OaHHLIE, IIoJyuaeMblie u3 (paiiaa Ha cepepe FTP. Ilocae aToro BeI-
3bIBaeTcsa Mmeroh retrbinary() oosexTa FTP. Meron retrbinary(), Kak cieny-
eT M3 ero UMeHU, MoJIyuaeT IBOUYHBIN (aiiia c cepeepa FTP. MeTox npunu-
MaeT JBa IIapaMeTpa: KOMaHIy, U3BJIeKaINyio daiji, u PyHKINIo ooparT-
HoOro BbI3oBa. OOpaTuTe BHMMAaHMNE, YTO B KauecTBe (DYHKIIUU OOPATHOTO
BBI30BA HCIIOJIb3yeTCsI MeToA write() oobekTa file, KOTOPBIH OBLI CO3MAH Ha
IpeabIAyIieM mare. BaXHO OTMETUTD, YTO B 9TOM CJydae MBI CAMU He BBI-
3nIBaeM meton write(). MeI mepemaem meron write() meromy retrbinary(),
uTOOBI OH CaM MOT BBHI3BIBATEH MeTox write(). Meroz retrbinary() 6yaeT BbI-
3LIBATh (YHKITHIO 00PATHO BBLI30BA MPU IOJYUYEHUU KaKI0oro 6JoKa maH-
HBIX, moJiyuaemMoro ot cepBepa FTP. @yukmusa o6paTHOTO BEI30BA MOKET
BBINOJIHATh HAJ JaHHBIMU JIOOLIe AelicTBusaA. Hampumep, sTta GQyHKIUS
MorJia 6bI ITPOCTO MOACUUTHIBATE YMCJI0 0AaMITOB, IPUHUMAEMbBIX OT cepBepa
FTP. Ilepenaua meToma write() ooberTa file IPUBOAUT K TOMY, UTO HAH-
HbIe, IoJiyuyaeMble oT cepBepa FTP, 6yayr 3anmucansl B 00beKT file. B 3a-
KJIIOUeHUe CIleHapuil 3aKphIBaeT 00BeKT file M coefMHEHHE C CepBEPOM
FTP. B cuienapuu mpeaycMaTpuBaeTcsa 00paboTka oImnboK: mporeaypa mo-
Jy4YeHUs FBOUUHOTO (paiiia ¢ cepBepa FTP 3axkiaioueHa B MHCTPYKIIUIO Try,
a B 6JyioKe finally BRIMOJIHAETCA 3aKPBITHE JIOKAJBHOTO (haiia 1 coequHe-
HuA ¢ cepBepoMm FTP. Eciu ciyunrcsa 4To-To HenpeaBuaeHHoe, (haia u co-
equHeHNe OYAyT 3aKPLITHI IIEPe] 3aBepIlleHneM cliieHapusa. KpaTkoe o6ey-
JKaeHre GYHKIIUHE 00paTHOTO BEIZ0BA BHI HalifieTe B MPUJIOMKEHNUN.

urllib

ITepemeriasick Ko Bce 60Jiee BBICOKOYPOBHEBBIM MOAYJIAM, BXOJAIINM B CO-
CTaB CTAHJAPTHON OMOJIMOTEeKH, MBI HAKOHEIl JOCTUTJIM MOAYJIsA urllib. Yac-
TO, pacCMaTPHUBAasI BO3MOXKHOCTh IPUMeHeHuA OubIrmoTeKu urllib, mpenaro-
JaraioT MCHOJIB30BaTh ee IJisi pabors! ¢ mporokoaom HTTP, zabwiBas, uTo



198

naea 5. Cetn

pecypcel FTP rak:xke mo:xuOo mameaTudunuposats mocpeactsom URL. Ilo-
STOMY BbI, BOBMOXKHO, Ja)ke He IpeaIogaraan, uro oubamorexa urllib mo-
3BoJIsAeT obpainarscsa K pecypcam FTP, xoTs Takasa BO3BMOYKHOCTD CYIIeCT-
Byert. IIpumep 5.5 ob6amaer Toii Ke PYHKIIMOHATbHOCTBIO, UTO U IIPEIbITY-
Ui IpUMep, CO3JTaHHbIN Ha OCHOBE MCIIOJIb30oBaHUS ftplib, HO MCIIOJIB3Y-
eT MOAYJIb urllib.

ITpumep 5.5. 3azpysxa gaiinos c nomowwvio urllib

#!/usr/bin/env python

url retriever
[lopsaoK MCNONb30BAHNS :
url_retrieve_urllib.py URL FILENAME

URL

Ecnu agpec URL - aTo agpec FTP URL, To dopmaT agpeca OOMKeH ObTb CRemyouumM:
ftp://[username[ :password]@]hostname/filename

Ecnm nmeeTcs HEOOXOAMMOCTb MCMONb30BaTh abCONNTHLIN NyTh K 3arpyxaemomy dainy,
Bol nomkHe onpefnenuTe URL, KOTOpbIA BbIFNSAANT NPUMEPHO Tak:
ftp://user:passwordehost/%2Fpath/to/myfile. txt

06paTuTe BHWMAHWE Ha nocnenoBaTenbHOCTb "%2F" B Havane nyTu K dainny.

FILENAME:
ABCONTHBIA UKW OTHOCUTENbHBIA NMYyTb K NOKalbHOMY dainy

import urllib
import sys

if '-h" in sys.argv or '--help’ in sys.argv:
print __doc__
sys.exit(1)

if not len(sys.argv) == 3:
print "URL and FILENAME are mandatory’
print __doc__
sys.exit(1)
url = sys.argv[1]
filename = sys.argv[2]
urllib.urlretrieve(url, filename)

ATOT cIleHApUU BBLITJIAIUT Kopoue u onpaATHee. OH HATJIAIHO JEeMOHCTPU-
pyeT momib 6ubauorexku urllib. Ha camom meJse, GOJIBIIYIO YAaCTh CIleHAPUS
3aHUMAaeT AOKYMEHTAallisd, OMMCHIBAIOIIAA IOPAAOK ero MCIOJb30BaHUS.
Bousee Toro, mamke mjia aHajn3a apryMeHTOB KOMAHIHOM CTPOKHU HOTPe0o-
BaJIOCh 0OJIbIIIE IPOrPAMMHOIO KO/a, YeM I/ (PaKTHUUYeCKOTO BHIIIOJIHEHU S
mevictBuii. MBI pelIuiu yIpoOCTUTH IIPOIEAYPY aHau3a apryMeHTOB KO-
MaHgHOHN cTpoKu. ITocKOIBbKY 06a aprymMeHTa ABJIAIOTCA 00A3aTEILHBIMU,
MBI IPEATIOUIN UCIOJH30BATEH TO3UIIMOHHBIE aPTYMEHTHI U 130aBUTHCS OT
KJiwoueii. ITo cyTu, Bcro paboTy B 9TOM IIPUMEPE BBIMOJIHIET €INHCTBEHHA A
CTpOKa:
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urllib.urlretrieve(url, filename)

Ilocsie monyueHus: apryMeHTOB KOMAHIHOI CTPOKM C IOMOIIBIO SYS.argv
9Ta CTPOKa obOparaerca mo ykasanHomy agpecy URL u coxpamser moiy-
YyeHHBbIE JAaHHBIE B JIOKAJIbHOM (haiije ¢ YKa3saHHLIM MMeHeM. JOTOT CIieHa-
puii 6yger paborath Kak ¢ agpecamu HTTP, Tak u c agpecamu FTP, u 6yzer
paboraTsh, gaxe Korja UM II0Jb30BaTe A 1 ITapoJib BKIoueHbl B URL.

ITeHHOCTH 3TOTO MpUMeEPAa 3aKJII0YAETC B CIAEAYIOIEM: €CJIU BhI IIPEAII0JIO-
JKHWJIN, UTO B A3bIKe Python mexoTopnle MeficTBUSA MOJIMKHBI BHIIOJIHATHCA
mpolre, YeM B IPYTUX A3BIKAX IPOrpaMMHUPOBAHUA, CKOpPee BCeTro TaK OHO
u oKaskercsa. HaBepHsSKa mMeeTcsa KaKas-HUOYIb BBICOKOYPOBHeBas OuO-
JUOTeKa, KOTopas peaju3yeT MMeHHO TO, YTO BaM HeoOXOAUMO, U 9Ta 6ub-
JIMOTEeKa BXOAUT B COCTAB CTaHAAPTHOI Oubanoreku A3bika Python. B mau-
HOM cJyuae OmOamoTeKa urllib peaamsyer MMEHHO TO, UTO HEOOXOIMMO,
¥ 0Ka3aJI0Ch JOCTATOUHO 3aTJISHYTh B JOKYMEHTAIINIO K CTAHAAPTHOMN O10-
JNOTEeKe, YTOOBI Y3HAThL 00 9ToM. Bpouem, mHOrIa BaM, BO3MOXKHO, IIPH-
IeTcs MOKUAATH CTAaHAAPTHYIO OMOJIMOTEeKY U UCKATh ApYyTrue pecypchl Py-
thon, rakme Kax Karanor nakeroB Python (Python Package Index, PyPI)

o agpecy: htip://pypi.python.org/pypi.
urllib2

IIpumepom Apyroii BLICOKOYPOBHEBOM O0MOJIMOTEKU ABJIAeTCA OubIMoTEeKAa
urllib2. 9ra 6ubJIMOTEKA PeaJIn3yeT MPaKTUUECKH Te Ke caMble (DYHKI[1O-
HaJIbHBIE BO3MOXKHOCTH, UTO 1 6ubamorera urllib. Hanpumep, urllib2 o6-
JajaeTr yJAydIIeHHOU MOAMEeP:KKOM ayTeHTu(GUKAINN U YIYUIIIeHHON IIOJ-
nep:kKoii cookie. ITosTomy, KOrma BbI HAUHETE MCIIOJIb30BATH OMOJIHNOTEKY
urllib m obHaApysKKUTE, YTO BAM 4eT0-TO He XBaTaeT, oOpaTuTech K 6mbImo-
Teke Urllib2 — BO3MOIKHO, OHA JiyuIlie OyZeT COOTBETCTBOBATH BAIIIUM IIO-
TPEOHOCTSM.

CpepcTBa Bbi30Ba yAaneHHbIX Npoueayp

Kak nmpaBuio, IpuunHON CO3MAaHUS ClleHapueB AJA paboThl ¢ CeThIO CTAHO-
BUTCSA HEOOXOAMMOCTb OPTaHMUB3AI[UY B3aNMOIEMCTBUHM MeK Iy IPOIeCCaMU.
YacTo ObIBAET BIIOJHE AJOCTATOYHO OTPAHUUYUTHLCS IPOCTHIMY B3aMMOIEHCT-
BUAMU, HaIPUMeEDP, ¢ moMmoIbio nporokosa HTTP unau coxeros. OgHako,
WHOTIAa BO3HUKAET HeOOXOJMMOCTEL BBIIIOJHATEL IIPOrPAMMHLIN KOJ B pas-
HBIX IIpOIleccax M Ja’Ke Ha PasHBIX KOMIILIOTEpPaX, KaK ecJu Obl 5TO OBLI
OJIMH U TOT 3Ke mpoitecc. Eciu 051 y Bac nMeaach BO3BMOYKHOCTD BBIIIOJTHATD
OporpaMMHELIII KOJ yAAaJIeHHO, B HEKOTOPOM APYroM IIPOIlecce, 3aIlyIeH-
HOM 13 mporpaMMbl Ha s3bIiKe Python, To BbI, cKOpee Bcero, xoreu Obl,
yTOOBLI BO3BpAaIllaeMble 3HAUCHUA TAKUX YAAJEHHBIX BHI30BOB OLLIN 00'hEK-
Tamu s3bika Python, pabGoTaTs ¢ KOTOPBEIME HAMHOTO IIPOIIE, YeM ¢ ¢par-
MEHTAMHN TeKCTa, KOTOpble HeOOXOAMMO aHAJIM3UPOBaTh BpyuHyio. Tak
BOT, CYII[eCTBYET HECKOJbKO MHCTPYMEHTOB, II03BOJIAIOI[NX OPraHU30BATh
BBI3OB yaajdeHHbIX mporeayp (Remote Procedure Call, RPC).
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XML-RPC

Texuomorua XML-RPC, mosBossionias opraHnu30BaTh BbI3OB YAAJEHHBIX
TIpOIeAypP, OCHOBaHA HAa 00OMeHe CIIeIIuaJbHO C()OPMUPOBAHHBIMU JOKYMEH-
tamMu XML mexxay aBymsa mpoieccamu. OgHAKO MYyCTh BAac He OECIOKOUT
yacth XML B HazBaHuMU — BaM, CKOpee BCero, Aaske He IMIPUAETCS BHUKATh
B opMaT JOKYMEHTOB, KOTOPLIMHU OyIyT 0OMEHUBATHCS Mpoliecchbl. Eamm-
CTBEHHOE, UTO BaM [MeHCTBUTEJHLHO HEOOXOAMMO 3HATH, UTOOBI MCIIOJIb30-
BaTh TexHoJiormio XML-RPC — sT0 TO, uTO B cTaHAZApPTHOUW OuOJIMOTEKE
sa3pika Python mMerorcs peanusanuy Kak KJINEHTCKOMN, TaK W CEPBEPHOM
yacTeit aToit TexHogoruu. K Tomy sKe, BaM moJie3Ho OyAeT y3HaTh, UTO pea-
ausanuu XML-RPC mmerorcsa B GOJIBIIMHCTBE SI3BIKOB IIPOTPaMMUPOBA-
HUS U YTO 3TA TEXHOJIOTUS OUEeHbB ITPOCTa B UCIIOJIb30BAHUMN.

B nmpumepe 5.6 npuBoguTcs peanusamusa mpoctoro cepsepa XML-RPC.

ITpumep 5.6. IIpocmoii cepsep X M L-RPC
#!/usr/bin/env python

import SimpleXMLRPCServer
import os

def 1s(directory):
try:
return os.listdir(directory)
except OSError:
return []

def 1s_boom(directory):
return os.listdir(directory)

def ch(obj):
print "OBJECT::", obj
print "OBJECT.__class__::", obj.__class__
return obj.cb()

if __name__ == "__main__":
s = SimpleXMLRPCServer.SimpleXMLRPCServer(('127.0.0.1", 8765))
s.register_function(ls)
s.register_function(ls_boom)
s.register_function(ch)
s.serve_forever()

ATOT cIleHapUil cO3aeT HOBBIM 00beKT SimpleXMLRPCServer u ¢cBA3BIBAET €TI0
c mopToM 8765 u ¢ meTyieBbIM nHTEpPdeiicom, nmetomium IP-agpec 127.0.0.1,
YTO AeJIaeT ero AOCTYIHBIM TOJBKO [AJIs IPOIECCOB, BBIMOJHAIOIIUXCA HA
IaHHOM KOMITbIOTEpE. 3aTeM ClieHapuil peructpupyet GyHKIiuu 1s() u 1s_
boom(), KOTOpBIE OIIPEEJIEHEI TYT Ke, B clieHapuu. HasHaueHne QyHKIIUT
cb() MBI O0'BSICHUM UyTh morofsi. ®yuriusa 1s() ¢ moMoIbo 0S. 1istdir()
MoJIyJaeT COAEP:KUMOEe YKasaHHOTO KaTajiora X BO3BpAalllaeT ero B BUIE
cuucka. Pyukinus 1s() MacKkupyet Jio0ble UCcKIOUeHuss 0SError, KoTopbie
TOJBKO MOTYT BOBHUKHYTh. PYHKIUA 1S_boom() He BRITOJHAET 00pabOTKY
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UCKJIIOUeHNN u Bo3BpamiaeT ux KaumeHTy XML-RPC. ITocae sToro ciiena-
puii BXOAUT B OECKOHEUHBIN MUKJI serve_forever(), B KOTOPOM OH OKKJAET
TIOCTYIIJIEHUA 3aIIPOCOB OT KJINEHTOB 1 00pabaThiBaeT nx. Huike mpuBOgUT-
csA IPUMEP B3aMMOAENCTBUS ¢ 9TUM cepBepoM B obosiourke IPython:

In [1]: import xmlrpclib
In [2]: x = xmlrpclib.ServerProxy( http://localhost:8765")

In [3]: x.1s(".")

Out[3]:

[".svn",
‘web_server_checker_httplib.py’

"subprocess_arp.py’
‘web_server_checker_tcp.py ']

In [4]: x.1s_boom(".")

Outl[4]:

[".svn",
‘web_server_checker_httplib.py’

"subprocess_arp.py’
‘web_server_checker_tcp.py ']

In [5]: x.1s( /foo")
Out[5]: []

In [6]: x.1s_boom( ' /foo")

<class 'xmlrpclib.Fault'> Traceback (most recent call last)

<<bonbuoit 610K AMArHOCTUHECKON MHpopMALUU>>

786 if self._type == "fault”:

--> 787 raise Fault(x=self._stack[0])
788 return tuple(self._stack)
789

<class 'xmlrpclib.Fault'>: <Fault 1: "<type 'exceptions.OSError'>
‘[Errno 2] No such file or directory: '/foo'">
(:[Errno 2] HeT Takoro ¢aitna unu katanora: '/foo')

IIpe:xme Bcero MbI co3manu 00BEKT ServerProxy, yKkasaB eMy aapec cepBepa
XML-RPC. 3arem MbI BbI3BaIM QYHKIUIO X.15( ' . ), UYTOOBI IIOJYIYUTEH CO-
Iep:KuMoe TeKyIero pabouero karagora. Cepsep ObLI 3aIIyIieH 13 KaTaJjo-
ra, Coep:KaIlero mporpaMMHBIN KO IIPUMEPOB K 9TOI KHUTE, II09TOMY CITH-
COK BKJIIouaeT (aiinpl nmpumepoB. CaMoe MHTEPECHOe, YTO HA CTOPOHE KJIH-
euTa pyHKIUA X.1s( . ) Bo3Bpaiaer cuucok A3bpika Python. Hesasucumo
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Pyro

OT A3BLIKA peajua3anuu cepBepa — Java, Perl, Ruby niu C# — MmoxxHO pac-
CUMUTBLIBATH HaA MOJIyUeHMe MOoA00HOT0o pedyabTaTra. Ha sS3biKe peannsaiinu
cepBepa MOXKeT OBITH MOJIYUeH IepeueHb (aijoB B KaTajaore, CO3aH CIIN-
COK, MACCHB MM KOJJIEKIIMS MMeH (aijoB; IIOCJe STOro IPOrpaMMHEBIN
kox cepBepa XML-RPC mo:keT mpeoOpas3oBaTh 3TOT CIIMCOK WMJIXM MACCUB
B (popmaTt XML u mepenaTts ero o6paTHO KJaueHTY. MBI TaK:Ke ITOITPO00OBaIT
BBI3BATh QYHKIMIO 1s_boom(). Boarogapsa Ttomy, uTo B pyHKIIU 1s_boom()
He mpeaycMaTpuBaeTcs o0paboTKa MCKJIOUEeHU, B OTJUYHe OT 1S(), MBI
CMOTIJIM YBHUIETH, KaK NCKJIIOUEHIE IIepelaeTcs OT cepBepa KJaneHTy. Boiee
TOTO, HAa CTOPOHE KJMWEHTa MBI YBUAEJU JasKe TUATHOCTHUUECKYI0 MHGOP-
MAaIluio.

BosMmoikHOCT (PYHKIIMOHAJIBHOM COBMECTHMOCTH, KOTOPLIMH 00JIazaeTr
rexHosorua XML-RPC, 6e3ycioBHO nHTepecHbl. Ho ropasmo 6oJiee muTe-
peceH TOT (haKT, UTO CYIIECTBYET BOBMOYKHOCTb HAIIUCATh HEKOTOPBIH IIPO-
TPaMMHBIH KOJ, 3allyCTUTh €r0 Ha MPOM3BOJHLHOM UYMCJIE MAIIUH U 3aTe€M
BBIBBIBATDH 3TOT KO YAAJIEHHO B CJIyuae HEOOXOAMMOCTH.

Oguako B TexHosoruu XML-RPC umeroTcsa cBou orpaHUUYeHnA. OTH Orpa-
HUYEHUA MOTYT OPEACTaBIATEL OTIPeeIeHHYIO TpobaeMy, UJIU caMa TeXHO-
JIOTHS MOKeT He COOTBETCTBOBATh HYKAaM U YadHUAM paspaborunka. Ha-
mpuMep, KOTZa yAaJeHHOMY IPOrpaMMHOMY KOAY IepefaeTcss HecTaHAapT-
HBII 00BeKT Ha sa3bike Python, 6ubanorexa XML-RPC mpeoGpasyer sToT
00'BEKT B CJIOBaph, mepeBoguT ero B ¢popmat XML u oTIrpaBiisger yaajJeHHOH
cropoHe. BesycsiOBHO, BBl CMOKeTe 00paboTaTh 3Ty CUTYAIUIO, HO IJIS 3TO-
ro moTpedyercs HaNuCaTh MPOTPAMMHBIN KOJ, KOTOPHIN OyAeT U3BJIeKaTh
nauabie 13 XML-Bepcuu ciaoBaps, 4TOOBI IPEBPATUTL €r'0 00PATHO B OPH-
TMHAJIBHBIN 00beKT. Tak mouemy OBI He MCIIOJIh30BAaTh 00'bEKTEI HEIOCPe -
ctBeHHO Ha cepBepe RPC, uTo6bI n30eKaTh TAaKUX CIOMKHOCTEH ¢ Impeobpa-
30BaHUAMEI? ITO HeJIb3sd cAeaaThb ¢ momoiibio XML-RPC, Ho cyIiecTByOT
Ipyrue BO3MOYKHOCTH.

Pyro — ato mimatdopma, KoTopas JUIIeHA HEKOTOPBIX HEJOCTATKOB, CBOII-
crBenHbIX XML-RPC. Hassanue Pyro nmpoucxogut or Python Remote Ob-
jects (ymanenusie 00beKTeI Python). OHa mo3BosiseT peaan3oBaTh Te e ca-
Mble HelicTBUs, KoTopble mo3Boasger XML-RPC, Ho BMecTO TOro, uTOOBI
npeoOdpas3oBLIBATh OOBLEKTHI B hOPMY CJIOBapsA, OHA 00ecIieunBaeT BOSMOMK-
HOCTB IIepenaur MHGOPMAINU O TUIIE BMECTe C caMUM 00'beKToM. Eciin BuI
IefCTBUTENLHO 3aXOTUTE BOCIOJIB30BAThCA muatdopmoit Pyro, Bam mpu-
JIeTcs YCTAHOBUTL ee oTheabHO. OHa He mocrasBiasercss Bmecte ¢ Python.
Kpowme Toro, Bbl JOJKHBI HIOHUMAaTh, 4TO Pyro paboTraeT TOJBLKO CO CI[eHAa-
pusmu Ha a3bike Python, Torga Kak texmoaorus XML-RPC B cocTosiuuu
obecmeunTh B3AUMOAEMCTBIE MEKAY ClleHapuaMu Ha A3bIiKe Python u mpo-
rpaMMaM¥, HaTUCAHHBIMY Ha APYTUX A3bIKax. B mpumepe 5.7 mpuBoguTcsa
peanusanus Toi ke caMod (pyHKIuU 1s(), UYTO U B IpuMepe, UCIOJIb3YIO-
meMm TexHogoruio XML-RPC.
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IIpumep 5.7. IIpocmoii cepgep Pyro

#!
im
im
fr
cl

if

/usr/bin/env python

port Pyro.core
port os
om xmlrpc_pyro_diff import PSACB

ass PSAExample(Pyro.core.0ObjBase):

def 1s(self, directory):
try:
return os.listdir(directory)
except OSError:
return []

def 1s_boom(self, directory):
return os.listdir(directory)

def cb(self, obj):
print "OBJECT:", obj
print "OBJECT.__class__:", obj.__class__
return obj.cb()

__name__ == '__main__"
Pyro.core.initServer()
daemon=Pyro.core.Daemon()
uri=daemon.connect(PSAExample(), "psaexample™)

print "The daemon runs on port:"”, daemon.port
print "The object's uri is:",uri
daemon. requestlLoop()

ITpumep Ha 6a3e Pyro moxo:x Ha mpumep XML-RPC. Cuauaia MBI co3mann
KJacc PSAExample ¢ meTogamu 1s(), 1s_boom() u cb(). 3arem us rayouu Pyro
Obl1y1 u3BJeuYeH gemMoH. IlocJie aToro Mel cBsA3aau 00BeKT PSAExample ¢ memo-

HOM.

HaxkoHe1, MBI 3aITyCTUIN AE€MOH AJI O0CIYKUBAHUS 3aIIPOCOB.

Huxe mpuBoguTCa ceaHC B3amMOMAEHCTBUS ¢ cepBepoM Pyro B 06o0JiouKe
IPython:

In
/u

[1]: import Pyro.core
sr/lib/python2.5/site-packages/Pyro/core.py:11: DeprecationWarning:

The sre module is deprecated, please import re.

In
Py

In

import sys, time, sre, os, weakref

[2]: psa = Pyro.core.getProxyForURI("PYROLOC://localhost:7766/psaexample™)
ro Client Initialized. Using Pyro V3.5

[3]: psa.ls(".")

Out[3]:

[

pyro_server.py’

subprocess_arp.py’

‘web_server_checker_tcp.py ']

In

[4]: psa.ls_boom(".")
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Outl[4]:
[ 'pyro_server.py’

"subprocess_arp.py’
‘web_server_checker_tcp.py ']

In [5]: psa.ls("/foo™)
Out[5]: []

In [6]: psa.ls_boom("/foo")

<type ‘exceptions.OSError > Traceback (most recent call last)

/home/jmjones/local/Projects/psabook/oreilly/<ipython console> in <module>()

<<Bonbloit 6NOK ANArHOCTMYECKON MHOOPMALUN>>

--> 115 raise self.exc0bj
116 def __str__(self):

117 s=self.excObj.__class__.__name__

<type 'exceptions.O0SError'>: [Errno 2] No such file or directory: '/foo’
(type ‘exceptions.0SError'>: [Errno 2] HeT Takoro ¢aina wnu katanora: '/foo')

Orauuso. MBI HONYyYUIN Te JKe pe3yabTaThl, uTo u B mpuMmepe XML-RPC.
HmenHO 5TOr0 MbI 1 oxkugaan. Ho uTo mpons3oigeT, ecjau IOoIpoO0BaTh Ie-
peraTs HecTaHAAPTHBIN 00BbeKT? IlompoOyeMm ompenenuTh HOBBIM KJiacc,
co3aTh U3 HEero 00beKT U IepelaTh ero GYHKINHU cb() B peammsanuu Ha
ocuose XML-RPC u metony cb() B peanusanuu Ha ocHoBe Pyro. B mpume-
pe 5.8 mpuBoguTCA (pparMeHT IIPOrpaMMHOrO Kojaa, KOTOPBIH OymeT BBI-
TMOJTHATHCA.

IIpumep 5.8. Pasauwus mexndy XML-RPC u Pyro

import Pyro.core
import xmlrpclib

class PSACB:
def __init__(self):
self.some_attribute = 1

def cb(self):
return "PSA callback”

if __name__ == "__main__":
cb = PSACB()

print "PYRO SECTION"

print "+" x 20

psapyro = Pyro.core.getProxyForURI("PYROLOC://localhost:7766/psaexample”)
print "-->>" psapyro.cb(cb)



Cpe[fcTBa BbI30Ba yAaNeHHbIX Npoueayp 205

print "«" « 20

print "XML-RPC SECTION"

print "«" x 20

psaxmlrpc = xmlrpclib.ServerProxy( http://localhost:8765")
print "-->>", psaxmlrpc.cb(cb)

print "+" « 20

O6parmienne kK GyHKIUHU cb() B 00eumx peanuzamuax, XML-RPC u Pyro,
IOJI?KHO IIPUBECTH K BBIBOBY MeToza ch() mepeganHoro oobekTa. Y B o6oux
cayJyasax 3TOT METOJ I0JI:KeH BepHYTh cTPOKY PSA callback. Huske mokasa-
HO, UTO ITPOMSOIILIIO, KOTJa MBI 3aIIyCTHUJIN 3TOT CIleHAPUIA:

jmjones@dinkgutsy:code$ python xmlrpc_pyro_diff.py
/usr/lib/python2.5/site-packages/Pyro/core.py:11: DeprecationWarning:
The sre module is deprecated, please import re.
import sys, time, sre, os, weakref
PYRO SECTION
Pyro Client Initialized. Using Pyro V3.5
-->> PSA callback
XML-RPC SECTION
—>>
Traceback (most recent call last):
File "xmlrpc_pyro_diff.py”, line 23, in <module>
print "-->>", psaxmlrpc.cb(cb)
File "/usr/lib/python2.5/xmlrpclib.py”, line 1147, in __call__
return self.__send(self.__name, args)
File "/usr/lib/python2.5/xmlrpclib.py”, line 1437, in __request
verbose=self.__verbose
File "/usr/lib/python2.5/xmlrpclib.py”, 1line 1201, in request
return self._parse_response(h.getfile(), sock)
File "/usr/lib/python2.5/xmlrpclib.py”, line 1340, in _parse_response
return u.close()
File "/usr/lib/python2.5/xmlrpclib.py”, line 787, in close
raise Fault(x+self._stack[0])
xmlrpclib.Fault: <Fault 1: "<type ‘"exceptions.AttributeError'>: 'dict’ object
has no attribute 'cb' ">
(xmlrpclib.Fault: <Fault 1: "<type 'exceptions.AttributeError'>: dict" obbekT
He umeeT aTpubyT ‘cb’">)

Peanusamnus Ha ocHoBe Pyro paboraer, HO peanusamusa Ha ocHoBe XML-
RPC morepmiesna Heymauy 1 ocTaBmjIa HAC HaeAuWHe C Kydell JUarHocThde-
ckoii mapopmanuu. IlocaenHsasa CTPoKa B 9ToM 0J0Ke MHPOPMAIUE CO00-
miaeTt, 4To B o0beKTe dict orcyrcTByeT aTpubyT cb. 9Ta cTpoKa oOperer
CMBICJI, €CJIM B3TJIAHYTH HA BBIBOJ, IIOJY4YeHHBIN oT cepBepa XML-RPC.
BcmomuuTe, uTOo B QyHKIUHU Cch() MMeeTcsa mmapa MHCTPYKIIUHA print, KoTo-
pbIe BBIBOJAT AOIOJHUTEIbHYI0 HHGOPMAIIUIO O TOM, YTO mpoucxonuTt. Hu-
JKe mpuBoauTcA BbIBoJ cepBepa XML-RPC:
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0BJECT:: {'some_attribute': 1}
OBJECT.__class__:: <type 'dict'>
localhost - - [17/Apr/2008 16:39:02] "POST /RPC2 HTTP/1.0" 200 -

ITociie mpeobpa3oBaHUA B CJI0BAPL 00bEKTa, KOTOPHIH OBIJI CO3JaH B KJIMEH-
Te, peannsoBanHoM Ha 0ase XML-RPC, arpubyT some_attribute mpespa-
TUJICA B KJIOU cJIOBapA. ATpubyT cOXpaHUJICA IPHU Iepegadye o0ObeKTa Ha
cepsep, a MeTo[ cb() OBLI yTPaueH.

Hu:xe mpuBoguTcsa BEIBOJ cepBepa Pyro:

0BJECT: <xmlrpc_pyro_diff.PSACB instance at 0x9595a8>
0BJECT.__class__: xmlrpc_pyro_diff.PSACB

O6paTuTe BHUMAaHNIeE, UTO KJacc o6beKTa — PSACB, T.e. TOT, KOTOPBIA U OBLI
cosnaH. Ha cTopoHe cepBepa Ha ocHOBe Pyro MbI JOYKHBI BKJIIOUYUTDH IPO-
TPAMMHBIN KOJ, UMOOPTUPYIOIINI TOT K€ IPOTrPaMMHBINA KOJ, KOTOPBIH
HUCIIOJIb3YEeTCS KJINEHTOM. JTO 03HAYAEeT, YTO cepBep Pyro BEIHYIKAEH UM-
IOPTHUPOBATh MPOTPAMMHBIN KoJ KJimeHTa. [{1s cepuanusanuu 00bEKTOB
miaatdopma Pyro mcmoab3yer cTaHZAPTHBIA MOAYJb pickle, 4TO 00'bSCHS-
eT, mouemMy Pyro o6iagaeT cX0KHUM IIOBEJIEHUEM.

IToxBomst nTOrM, MOKHO CKa3aTh: €CJIM BaM HeOOXOIMMO IPOCTOE pellleHne
RPC, He nMerolliee BHEIIIHUX 3aBUCUMOCTEIi, eCJIM BaM He MeIIaloT MMelo-
muecd orpannuenns XML-RPC, u Bam BaxkHa moageps;kKa PyHKIIHOHAb-
HOM COBMECTUMOCTH C IPYTHUMHU A3BIKAMU IPOTPaMMUPOBAHUA, TO, CKOpee
Bcero, xopornum Beibopom 6yaer XML-RPC. C gpyroii cToOpoHBI, ecJiu orpa-
HuueHnsa XML-RPC caumnikom TecHBI AJIs Bac, Bbl He Bo3paskaeTe IIPOTUB
YCTAHOBKU [IOIMOJHUTEJIbHBIX OMOJMOTEK ¥ IPEeAIIojaraere OrpaHUUYUTHCS
TOJIBKO A3bIKOM Python, To Hamnyuium BapuauTom IJisd Bac 6yaet Pyro.

SSH — 5T0 HeBEepPOSATHO MOIIHBIN U IITUPOKO MCIIOJNb3yeMbIi ITPOTOKO0JI. Ero
MOXKHO TaKsKe BOCIPUHHMATh M KaK MHCTPYMEHT, IIOTOMY UTO HauboJiee
pacmpocTpaHeHHAas ero peajus3arus HOCUT TO ke camoe uMs. SSH obecme-
yuBaeT 6e30IacHOe coeJUHEeHNe C YIaJeHHbBIM CePBEPOM, BHITIOJIHEHUE KO-
MaHJ 000JI0UKH, ITepeaavy (paijioB 1 mepeHasHaueHle IOPTOB B 000X Ha-
MIpaBJIeHUAX UYepes3 cCoequHeHue.,

Ecnu y Bac uMeeTcs yTUINTA KOMAHAHOMN CTPOKM SSh, moueMy OBI TOTa He
BOCIIOJIB30BaThcA npoTokoaom SSH B cuemapuu? Besa mpesecTs 31ech Co-
CTOUT B TOM, UTO BBI IIOJIy4YaeTe BCIO MOIIb IpoTokosa SSH B komOuHanuu
C IIMPOKUMY BO3MOKHOCTAMU si3bIKa Python.

IIpororxon SSH2 peanusoBaH Ha a3biKe Python B Bume 6ubanorexu ¢ ume-
HeM paramiko. W3 ciieHapueB, KOTOPBLIE COAEPIKAT TOJBKO IIPOTPAMMHBINA
Kop Ha aA3bIiKe Python, BBl MoKeTe opranm3oBaTh IOAKJIIOUEHNE K CepBEPY
SSH u peanusoBaTh BeimosHeHue 3agad SSH. B mpumepe 5.9 memomcTpu-
pyeTcs, KaK MOXKHO BBIIIOJHUTEL COeJuHEeHe ¢ cepBepoM SSH 1 BEITIOJIHUTD
TIPOCTYIO KOMAaHY.
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IIpumep 5.9. Coedunenue c cepeepom SSH u svinoanenue komanovi
6 ydaseHHOlU cucmeme

#!/usr/bin/env python
import paramiko

hostname = '192.168.1.15"
port = 22

username = "jmjones’
password = "XXXYYYxxx'

if __name__ == "__main__
paramiko.util.log_to_file( paramiko.log")
s = paramiko.SSHClient()
s.load_system_host_keys()
s.connect(hostname, port, username, password)
stdin, stdout, stderr = s.exec_command( ifconfig")
print stdout.read()

s.close()

Kak BUAHO U3 JUCTUHTA, MBI UMIIOPTUPYEM MOAYJIb Paramiko u ompeaearsaemM
Tpu mepeMeHHbIe. 3aTeM co3maeM 00beKT SSHC1ient. ITocse aToro mpousso-
OUTCS 3arpys3Ka KJIoUell XocTa, KOTOphbIe B OIIepalluoHHo# cuctemMe Linux
usBiaexaioTcsa us daitna «<known_hosts». 3arem BoimIoIHAETCA COeAUHEHNE
c cepsepom SSH. Hu B omHOM M3 3THX AeHCTBUII HET HUYETro CJIOXKHOTO,
0cobOeHHO, ecJIi BEI yoke 3HaKoMbI ¢ SSH.

Temepb MBI TOTOBHI BHITIOJHUTHL KOMaHAY B yAajJeHHOUW cucrteme. Meron
exec_command() BRIMOJIHAET YKa3aHHYIO0 KOMaHAy 1 Bo3BpaliaeTr Tpu (aiio-
BBIX JECKPUITOPA, ACCOIIMMPOBAHHBIX C BBLIMOJHAEMOM KOMAaHIOW: CTaH-
IapTHBIA BBOJ, CTAHAAPTHLIN BBHIBOJ M CTAHIAPTHBIA BLIBOJ COOOIIIEHMIT 00
omudkax. YToObI MOKa3aTh, YTO KOMAHAA BRIIOJHAETCA Ha Matiuie ¢ IP-az-
pecoM, KOTOPBIH OBLI UCIIOJIB30BAH AJIA co3MaHusa coequHeHuss SSH, MbI BbI-
BeJIM Pe3yJabTaThl BHIIIOJHEHUA KOMaHAbI 1fconfig Ha yajJleHHOM cepBepe:

jmjones@dinkbuntu:~/code$ python paramiko_exec.py
eth0 Link encap:Ethernet HWaddr XX:XX:XX:XX:XX:XX
inet addr:192.168.1.15 Bcast:192.168.1.255 Mask:255.255.255.0
inet6 addr: xx00::000:x0xx:xx0x:0x00/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets: 9667336 errors:0 dropped:0 overruns:0 frame:0
TX packets: 11643909 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:1427939179 (1.3 GiB) TX bytes:2940899219 (2.7 GiB)

1o Link encap:Local Loopback
inet addr:127.0.0.1 Mask:255.0.0.0
inet6 addr: ::1/128 Scope:Host
UP LOOPBACK RUNNING MTU:16436 Metric:1
RX packets: 123571 errors:0 dropped:0 overruns:0 frame:0
TX packets:123571 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:0
RX bytes:94585734 (90.2 MiB) TX bytes:94585734 (90.2 MiB)
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BeIraagutr Tak, Kak ecju ObI MbI BRIIOJHIIN KoMaHAy 1ifconfig Ha JoKaab-
HOII MaIuHe, TOJbKO IP-agpec oranuaercs.

B npumepe 5.10 mokasaHo, KaK MOKHO C IIOMOIIBIO MOIYJIS paramiko BBI-
HOJIHATE mepepauy (aiiaoB mo nporokoay SFTP me:xay ynajleHHOH U JIO-
KaJIbHOI MalllnHaM’. B JaHHOM ciiyyae IpUMep TOJbKO IIOJydaeT (paibl
C yIaJeHHOW MAIIWHBI, UCIIOJIb3Yy IJs 9Toro MeTon get(). Ecamu y Bac Bos-
HUKHET IMMOTPeOHOCTh mepenaTsh aiia Ha yAaJeHHYI0 MalIuHy, BbI MOMKETe
BOCIIOJIB30BAThCA METOIOM put().

ITpumep 5.10. IToryuenue gaiinos c cepgepa SSH
#!/usr/bin/env python

import paramiko
import os

hostname = '192.168.1.15"

port = 22

username = 'jmjones’

password = "XXXYYYxxx'

dir_path = '/home/jmjones/logs’

if __name__ == "__main__":
t = paramiko.Transport((hostname, port))
t.connect(username=username, password=password)
sftp = paramiko.SFTPClient. from_transport(t)
files = sftp.listdir(dir_path)
for T in files:
print 'Retrieving’, f
sftp.get(os.path.join(dir_path, f), f)
t.close()

B cayuae, ecau BBl 3aXOTHUTE UCIIOJb30BATh OTKPBITHIE/3aKPHITHIE KUK
BMECTO IapoJjieii, B mpuMepe 5.11 mpuBoauTcsa MOAU(pUIIMPOBAHHAS BeEp-
CUs CIleHapusi, BHIMOJHAIOIEro KOMaHAy B yAAJeHHOH CuCTeMe, C UCIIOJIb-
30BaHUEM KJaoua RSA.

ITIpumep 5.11. Coedunenue c cepgepom SSH u ydanennoe svinoinenue Komanovl —
C UCNONb306AHUEM 3AKPLLMO2Z0 KIOLA

#!/usr/bin/env python
import paramiko

hostname = '192.168.1.15"

port = 22

username = 'jmjones’

pkey_file = '/home/jmjones/.ssh/id_rsa’

if __name__ == "__main__
key = paramiko.RSAKey.from_private_key_file(pkey_file)
s = paramiko.SSHClient()
s.load_system_host_keys()

s.connect(hostname, port, pkey=key)



Twisted 209

stdin, stdout, stderr = s.exec_command( ifconfig")
print stdout.read()
s.close()

1 B npumepe 5.12 mpuBoguTcsa MoAu(UIIMPOBAHHASA BepPCHUA ClieHApPUd,
BBIMOJIHSIONIEro mepenauy (paiiioB U UCIOJIb3YIOIEro Kiawnd RSA.

ITpumep 5.12. IToryuenue @aiinos c cepeepa SSH
#!/usr/bin/env python

import paramiko
import os

hostname = "192.168.1.15°

port = 22

username = 'jmjones’

dir_path = '/home/jmjones/logs’
pkey_file = '/home/jmjones/.ssh/id_rsa’

if __name__ == "__main__":

key = paramiko.RSAKey.from_private_key_file(pkey_file)

t = paramiko.Transport((hostname, port))

t.connect(username=username, pkey=key)

sftp = paramiko.SFTPClient. from_transport(t)

files = sftp.listdir(dir_path)

for f in files:
print 'Retrieving’, f
sftp.get(os.path.join(dir_path, f), f)

t.close()

Twisted

Twisted — osT0 maardpopma paspabOTKM CETEBBIX MPUJIOMKEHHUIN Ha SA3bIKE
Python, ymnpaBisgeMbIX COOBITHUAMHU. JTa IIaT(oOpMa II03BOJIIET PeIlaTh
OpaKkTUYeCKHU JIIOObIe 3aJaun, UMeoIIie OTHOIIeHe K pabore B cetu. Kak
u Ja0060e eguHOe KOMILIEKCHOe pellleHure, 9Ta IIaT@opMa OTJINYAeTCsS BbI-
COKOI1 ciio:kHOCTRI0. Twisted HauHET CTAHOBUTHCA HOHATHON TOJBKO IIOCJIE
HEeOJTHOKPAaTHOM paboTkI ¢ Hell, a B caMOM HauaJje paboTa ¢ miaTgopMoit Mo-
JKeT OKa3aTbCs HeIPOCThIM mejoM. Kpome Toro, nsyuenue Twisted mpen-
CTaBJAET CO00I HACTOJNBLKO OOJBIION TPY/, UTO MOUCK OTIPABHOTO MMyHKTA
B peIlleHn” KOHKPETHOM MpPo0JeMbl YacTO MOKET OKas3aThCA yCTpalllaio-
IIVIM.

Tem He MeHee, Mbl HACTOATEJIbHO PEKOMEHAYEM IIO3HAKOMUTHLCS C ITOM
miaatdopMoii U OIEHUTH, HACKOJbKO OHA COOTBETCTBYET BallleMy o0pasy
mbiciaeli. Eciu BBl JIETKO CMOMKeTe HACTPOUTHCSA Ha «TBUCTOBOE» MBIIILIE-
HUe, To usyuenue miaardopmel Twisted ckopee Bcero Gyaer 1eHHBIM BJIO-
sKeHueM ycuanii. OTJIMYHON OTIIPABHOM TOUKON B M3YUEHUU MOXKET CJIY-
sxuThb KHUTra «Twisted Network Programming Essentials» Jii6a ®@erTura
(Abe Fettig) (O’Reilly). OTa kHUTa TOMOKET YMEHBIIIUTD BIUSHNIE OTPUILA-
TEeJILHBIX (haKTOPOB, O KOTOPHIX YIIOMMHAJIOCH BHIIIIE.
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Twisted — sT0 ceTeBas miaTdopma, yIIpaBiasgeMas COOBITUAMU, TO €CTh BAM
OpHUAeTcs CKOHI[EHTPHUPOBATHCA He Ha HAINCAHUM IIPOrpaMMHOIO Koza,
KOTOPBIN MHUINAJTHU3UPYET CO3JaHHbIe COeJUHEHNA U 3aKPhIBaeT UX, 1 HA
HU3KOYPOBHEBBIX JeTaIAX MpueMa JaHHBIX, a HA IPOrpaMMHOM Koze, 00-
pabaThIBaOIEeM IPOUCXOIAIINE COOBITHUA.

Kaxue mnpemmyimecTBa BBLI HOJYUYUTE NPU HCIOIL30BAHUN ILIAT(HOPMEI
Twisted? 9ra miardopma CTUMYJIHUPYET, a MHOTAA Nake BRIHYKIAET BacC
pasbuBaTL CBOM 3ajJaur HAa MajJeHbKKe yacTu. Opranmnsamnus ceTeBOoro co-
eqUHEHHNs OTAeJieHa OT JOTUKK 00paboOTKM COOBLITHIT, IIPOUCXOASIINUX II0-
cjie YCTAHOBJIEHUSA COeAUHEHNsA. ITU ABa (paKTopa J0 HEKOTOPOIi CTeHeHN’
00ecImeurBalOT aBTOMATUUYECKYIO BO3MOYKHOCTH IIOBTOPHOT'O HCIIOJL30BA-
HUS BaIllero IIPorpaMMHOI0 Koza. Eie ogHO MpenMyIecTBo, KOTOpoe He-
cer B cebe npumenenue maaTgpopmel Twisted, 3akirouaercss B ToM, 4TO BaM
He Tpugercs 0eCIOKOUTHCA O HH3KOYPOBHEBBIX IMMOAKJIIOUEHUAX U 3aHU-
MaThcsAa 00paboOTKOI OITNO0K, BOSHUKAIOIIUX B HUX. Ballla ocHOBHAA 3a1a-
ya 3aKJIIOUAETCS B TOM, YTOOBI PEIIIUTE, YTO HEOOXOAMMO HPEeAIPUHATh IPHU
MMOSIBJIEHUU OTPeNeIeHHBIX COOBITHH.

B npumepe 5.13 npuBoguTCcs ClieHAPUiL, IPOBEPAIOIIII CEeTEBOM IIOPT 1 pea-
JM30BaHHBIN Ha miaTdopme Twisted. 3To oueHb IPOCTOM CIleHApHUii, HO OH
HATJIAOHO JeMOHCTPHUPYET yIpaBJsieMylo coObliTuaAMU mpupony Twisted,
B UeM BbI yOequTech IPH N3YUYEHUN MOSACHEHU K mporpaMMHomMy Kony. Ho
mepes 5TUM Mbl KOCHEMCSI HECKOJbKMX OCHOBHBLIX KOHIEHIIHI, KOTOPbIE
BaM HeoOXOAMMO 3HATh. B UMC/I0 9TUX KOHIEIIINI BXOAAT peaKTopkl, (had-
PUKM, IIPOTOKOJILI W OTJIOXKEHHOE BBINOJIHEHNE. PeakTopbl — 5TO OCHOBA
TJIaBHOTO IIUKJIa 00paboTKM COOBITHII JIIOOOTO IMIPUJIOMKEHNA, OCHOBAHHOTO
Ha miaaTdopme Twisted. PeakTopsl 3aHIMAIOTCS JOCTABKOM COOBITHII, ceTe-
BbBIMU BBaHMOﬂeﬁCTBHHMH I MHOTOIIOTOYHLIM BBITIOJITHEHUWEM. (13a6p1/11c1/1 OoT-
BeUaloT 3a CO3JaHNe HOBBIX SK3eMILISIPOB MPOTOKO0JIOB. KaabIil sK3eMII-

Twisted

Y GoJBIIMHCTBA U3 T€X, KTO MUIIET IPOTPAMMHBIN KO/, CKJIaIbIBa-
eTcsA OTUEeTJWBAs aHAJOTHA JIOTHMKE BBITIOJHEHUWS IPOTPaMMBbI WJIN
CIleHApPHUs: 3TO MOXO0:Ke Ha pydell, TEKYIIUHA 10 CKJIOHY X0JMa, HbI-
PAMOIIUNA B IPOBAaJbI, BETBAMIUICA U T. II. TaKol MPOrpaMMHBIA KO
JIETKO IMCaTh U OTJaKWBaTh. lIporpaMMHBIN KO, MCIIOJIb3YIOITUI
ocobennoctu miaatdopmbl Twisted, coBepienso muoii. BeeacTsue
ACHMHXPOHHOM IPUPOALI €T0 CKOPee MOKHO CPABHUTD C TMaJal0IIUMU
KaIllJIAMU JOKIA, UYeM C PyYbeM, TEKYIIUM II0 CKJIOHY, HO Ha 3TOM
aHaJoOrMu U 3aKaHumBaroTcsa. IlnardopmMa BBOAUT HOBBIN KOMIIO-
HEHT: IIepexXBaTunK cOOLITUH (peaKTop) coToBapuilin. YToObl HaIN-
caThb U OTJIAAUTh IIPOrPAMMHLIN KOJ, ucnob3yromuii Twisted, mpu-
IeTcs OTKas3aThCs OT HPUBBIYHBIX YOE:KIeHUII U HauaTh N300peTaTh
aHAJIOTUH IIOJ APYT'YIO JOTUKY BBITIOJIHEHU .




Twisted 21

Jp GabpUKU MOKET TOPOMKIATH SK3eMILISIPHI TOJHLKO OJHOTO THUIIA IIPOTO-
KoJuta. I[IpoTOKOJIBI OIpeneassioT IPUHITUI [eHACTBUA OIIPee e HHOTO COeTM-
HeHUs. Bo BpeMs BBITIOJTHEHUS MPUIOKEHUA A KaKIOr0 COeTMHEeHUS
CO3/1aeTCs CBOM 9K3eMILIAP IIPOTOKOJIA. A MeXaHU3M OTJIOMKEHHOI'0 BELIIOJI-
HeHUudA o0eceunBaeT BO3MOXKHOCTh 00beJNHeHI NeHICTBUI B IeIIOUKH.

IIpumep 5.13. IIposepra nopma, pearu3ogéannas Ha naameopme Twisted
#!/usr/bin/env python

from twisted.internet import reactor, protocol
import sys

class PortCheckerProtocol(protocol.Protocol):
def __init__(self)
print "Created a new protocol”
def connectionMade(self):
print "Connection made”
reactor.stop()

class PortCheckerClientFactory(protocol.ClientFactory):
protocol = PortCheckerProtocol
def clientConnectionFailed(self, connector, reason):
print "Connection failed because”, reason
reactor.stop()

if __name__ == "__main__":
host, port = sys.argv[1].split( :")
factory = PortCheckerClientFactory()
print "Testing %s” % sys.argv[1]
reactor.connectTCP(host, int(port), factory)
reactor.run()

OG6paTuTe BHUMaHMe, UTO 37IeCh MBI OoIlpedeauan ABa Kjacca (PortChecker-
Protocol u PortCheckerClientFactory), KaKablil 13 KOTOPBIX HACJeAyeT KJac-
cel mwiaaTgopmbel Twisted. Mur cBsizanu cBoro Gabpury PortCheckerClient-
Factory ¢ PortCheckerProtocol, mpucBouB KJacc PortCheckerProtocol aTpu-
oyTy protocol Kjacca PortCheckerClientFactory. Ecii mMOIBITKA YCTAHOBUTH
coeqUHEHNE OKOHUMNTCA HeyJaueil, OyaeT BbI3BaH mMeTon (adbpuiwm client-
ConnectionFailed(). Metox clientConnectionFailed() aABasseTCA OOIIUM AJIs
Bcex (pabpuk maatdopmel Twisted, 1 5T0 efUHCTBEHHBINA METOM, KOTOPBIH
MBI OIpeAeauau Ajas Hameii (padbpuru. Ompenenss MeToOn, «IIOCTABJISIe-
MBIii» BMecTe ¢ (pabpUUYHBIM KJIaCCOM, MBI ITIePeOIpeeIUIN IT0BeAeHe 3TO-
ro KJiacca, 3afganHoe o ymosiuanmuio. Korga Ha cTOpoHe KJImeHTa IIONBITKA
YCTaHOBUTH COeIUHEHNE TEPIUT HEYyJauy, Mbl BBIBOJIUM COOTBETCTBYIOIIIEE
coo0IIleHe U OCTaHABJIMBaeM paboTy peaKTopa.

PortCheckerProtocol — aTo mpeACcTaBUTENb IPOTOKOJIOB, O KOTOPBHIX TOBOPU-
JIOCH BBIIIE. OK3EMILIAD 3TOTO KJjlacca OyZeT co3faH cpasy ke IIocjie TOTo,
KaK OyZIeT yCTaHOBJIEHO COeITMHEHNE C CEPBEPOM, TOPT KOTOPOTO ITPOBEPAET
crenapuii. B Kimacce PortCheckerProtocol MBI OIIpemeauaN eTUHCTBEeHHBINA
MeTon: connectionMade(). TOT MeTOn SBJIAETCS OOIUM AJIS BCEX KJIACCOB
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npoTokoJ0B maardopmel Twisted. Onpemesias 3TOT MeTO, MBI TE€M CAMBIM
mepeorpenesgseM IOBeleHMWEe IO yMoJauaHuWio. Korga coemuimeHme OymeT
6JIaroIMOJIYUHO yCTaHOBJIeHO, miaTtdopma Twisted BuIzoBeT MeTon connec-
tionMade() aToro mporokoJsa. Kak BUAHO U3 ClieHAPHUS, STOT METOJ IPOCTO
BBIBOJIUT COOOINeHME U ocTaHaBauBaeT peakTop. (K peakTopaM MbI IOI0T-
IeM OUeHb CKOpPO.)

3mech o06a meroma — connectionMade() m clientConnectionFailed() - memoH-
CTPUPYIOT «YIIPABIAEMYIO COOBITUAMM » Ipupoxy miaardopmsl Twisted. YVe-
TaHOBJIEHHOE cOeUHEeH1e — 3TO coObITre. TOUHO TaK JKe COOBITUEM ABJIAET-
cdA ¥ HeyJaua IIPU MOIMBITKE YCTaHOBUTD coeuHenmne. Korma BosHMKAIOT Ta-
Kue coOblTusa, maatgopma Twisted BeI3BIBAEGT COOTBETCTBYIOIIE METOMLLI,
BBIIOJIHSIONIE UX 00paboTKY, KOTOPHIE TaK U Ha3bIBAIOTCA — 00paboTunKU
COOBITHIA.

B ocrHoBHOM pasjesie 3TOTO CIleHapusA MBI CO3JaeM 5K3eMILIAP KJacca
PortCheckerClientFactory. 3aTeM IpeAnHChLIBA€M PeaKTOpPy ILIaTOOPMBI
Twisted ¢ momoibio 3amauuoil (haOPUKM BBLIMOJHUTL HOSKJIIOUYEHUE K 3a-
IaHHOMY IOPTY YKa3aHHOTO cepBepa (9TM 3HAUEHUSA IepPeNaloTCA CIleHa-
pUIO KaK apryMeHThI KOMaHIHOU cTpoKu). Ilocye Toro Kak peakTopy 6yaeT
JaHo yKazaHVe IMOAKJIIOUUTHCA K 3aJaHHOMY IIOPTY YKasaHHOTO cepBepa,
MBI 3allycKaeM ero B pabory. Ecau sToro e caenaTh, Toraa BoooIle HUYEro
He IPOUBO0MIeT.

C TOUKY 3peHnA XPOHOJOTUUECKOTO ITOPAIKA BHITIOJHEHUA MOYKHO CKa3aTh,
YTO MBI 3aIlyCKAaeM PeaKTOp IOCJIe TOTO, KaK JaaiuM eMy yKasaHue. B gas-
HOM cJIy4ae ObLJI0 YKa3aHO YCTAaHOBUTH COeTMHEHNeE ¢ IIOPTOM cepBepa 1 UC-
IOJIb30BaTh KJacc PortCheckerClientFactory mmsa mocTaBKM coObITUil. Ecau
TONBITKA COEAWHEHUA C YKAa3aHHBIM IIOPTOM 3aJaHHOTO XOCTa IIOTEPIIUT
HeyJauy, IMUKJI 00paboTKU COOBITHII BBI30BeT MeTon clientConnectionFai-
led() raacca PortCheckerClientFactory. Ecau coequHenne GyaeT yCIIEIIIHO
yCTaHOBJIEHO, (habpHUKa co3JacT SK3eMILISApP NpoTokoJa PortCheckerProto-
col u BBI3OBET MeToJ connectionMade() aToro sK3eMILIAPaA. 3aBEPIIUTCS JIU
TIOMBITKA IOIKJIIOUEHNA YCIIeX0M UM HeyAadeli, COOTBETCTBYIOIINIT oOpa-
GOTYMK COOBITHS OCTAHOBUT PEAKTOP U IPOrpaMMa 3aBePIIIUT CBOIO paboTy.

9To OBLT OUEeHb IIPOCTOM IIPUMEP, HO OH AJeMOHCTPUPYET CYTh YIIPABIAEMOI
coOpITHAMHK IPUPOALI maaTdopmbl Twisted. KiaoueBrIMU KOHIIENITUAMU
nporpammupoBaHus Twisted, xoTopble He OBLINM IPOAEMOHCTPUPOBAHBI
B 9TOM IIPUMEPE, ABJIAIOTCA UAEA OTJOKEHHOT'O BBIMOJHEHUA U PyHKIINU
o0paTHOro BbI30Ba. MexXaHM3M OTJIOXKEHHOTO BBIMOJHEHUSA OepeT Ha ceds
0053aTeJIbCTBO BBIMMOJHUTE 3aIIPOIlleHHOe AeficTBre. A QyHKIIUN 00paTHO-
T'0 BBI30BA 00€CIIeUYNBAaIOT CIIOCO0, JAOIIMH BOSMOXKHOCTD OPENe/JIUTh Tpe-
Oyemoe mericTBre. PYHKIINY, BBITOJHSIIONINE OTJI0KEHHBIE TeHMCTBUA, MO-
I'yT 00BeqUHATHLCS B IEIMOYKK U IepeJaBaTh pe3yabTaThl APYT APYyry. dTa
ocobeHHOCTH IIaTdopmbl Twisted meficTBUTEILHO OUEHDb CJIOMKHA AJSA II0O-
HuManud. (MexaHu3M OTJI0KEHHBIX AeMCTBUI TeMOHCTPUPYETCA B IIpUMe-
pe 5.14.)
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B upumepe 5.14 npeacrasiieH ClieHaAPHMii, NCIIOIL3YIOIKII OPOKEp IMepCHeK-
TuBHI (Perspective Broker) — yHUKaJIbHBIN MeXaHU3M BLI30Ba YAAJeHHBIX
nporenyp (RPC) B Twisted. 9toT mpumep mpeacTaBisaeT coboii ere OqHY
peanusamnuio cepepa «ls», KOTOPBI pamee B 9TOMH ke IjiaBe ObLI Peaan3o-
BaH ¢ ucnoabsoBanreM XML-RPC u Pyro. B mepByio ouepenb paccMoTpuM
peasaIuio cepsepa.

IIpumep 5.14. Cepsep 6poxepa nepcnexmugut Ha naampopme Twisted

import os
from twisted.spread import pb
from twisted.internet import reactor

class PBDirLister(pb.Root):
def remote_ls(self, directory):
try:
return os.listdir(directory)
except OSError:
return []

def remote_ls_boom(self, directory):
return os.listdir(directory)

if __name__ == "__main__":
reactor.listenTCP(9876, pb.PBServerFactory(PBDirLister()))
reactor.run()

B sToMm mpumepe ompenensgeTcA eIUWHCTBEHHBIN KJacc, PBDirlLister. 9rto
KJiacc Opokepa mepcuneKTuBHI (PB), KOTOPBIN AeficTBYeT KaK yAaJIeHHBIN
00'bEKT, KOrla KJINEHT COeIUHSIETCA C HUM. B 3ToM ImpuMepe JaHHBIN KJIace
ompejesiseT Bcero ABa meroza: remote_1s() m remote_ls_boom(). MeTozm remo-
te_1s() — @TO OAVH W3 yOaJIEHHBIX METOIO0B, KOTOPbIe OYAYyT BHI3BIBATHCS
KJUEHTOM. ITOT MeTOo remote_1s() IPOCTO BO3BPAIIAET COAEPIKUMOE YKa-
3aHHOro Karajora. Meron remote_ls_boom() BBIIOJHSET Te Ke HeHCTBUA,
uTo M MeTox remote_l1s(), 3a MCKJIIOUYEHUEM TOTO, YTO OH He IIpeayCcMaTpu-
BaeT 00pabOTKY MCKJIIOUeHUI. B riiaBHOM pasjelie mpuMepa MbI IPEeIINChHI-
BaeM OpPOKepy IIepPCIeKTUBHI IPUCOEIUHUTHLCA K MOPTY ¢ HoMepom 9876
¥ 3aIlyCTUTh PEaKTOP.

ITpumep 5.15. Knuenm Opokepa nepcnexmusvt naamgopmor Twisted
#! /usr/bin/python

from twisted.spread import pb
from twisted.internet import reactor

def handle_err(reason)
print "an error occurred”, reason
reactor.stop()

def call_ls(def_call_obj):
return def_call_obj.callRemote( '1s", '/home/jmjones/logs")

def print_ls(print_result):
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print print_result
reactor.stop()

if __name__ == "__main__"
factory = pb.PBClientFactory()
reactor.connectTCP("localhost”, 9876, factory)
d = factory.getRootObject()
d.addCallback(call_1s)
d.addCallback(print_1s)
d.addErrback(handle_err)
reactor.run()

B sToM clieHapuu KJaMeHTa oIpeAeadloTcsa Tpu (pyHKmuu: handle_err(),
call_1s() m print_1s(). @yukmua handle_err() obpabaTbiBaeT BCe BO3HU-
Karormue omubku. @yHKIUA call_1s() MHUITUUPYET BLI3OB YAAJIeHHOTO Me-
Toma «ls». @yHKIMA print_1s() BEIBOAUT Pe3yJIbTaThl BLI30BA YAAJIEHHOTO
meToga «ls». MoskeT moOKasaTbCAd HEMHOI'O CTPAHHBIM, UTO OLHA (DYHKIIUSA
MHUIIUUPYET BHI3OB YIaJEHHOTO METOHAa, a APYyras BLIBOOUT Pe3yJIbTAThI
aToro BeIsoBa. Ho, Tak Kaxk Twisted aBiseTcsa acuHXpOHHOM maaThopMoit,
yIIpaBIseMOi COOBITUAMU, TaKOe IOJIOKeHre Belleil o0peTaeT ompereseH-
HbBIN cMbIcs. CaMa mraTdgopMa CIocoOCTBYET CO3AaHMI0 MPOTPAMMEOT0 KO-
Ia, KOTOPBIH IeiuT paboTy Ha MeJKHe YacTH.

B ocHOBHOM paszeJie IpuMepa BUIHO, KaK PEaKTOP OIpeAessdeT, KOTaa 1 Ka-
Kue QyHKINY 00PaTHOrO BBI30BA CJeNyeT BhI3biBaTh. CHAUAJIA MBI CO3JaeM
dabpuKy KIrneHTa OpOKepa MepPCIeKTUBLI 1 MPeJINChEIBAEM PEaKTOPY BhI-
HOJIHATEL HOJKJIOUeHne K mopTy 9876 cepsepa localhost, ncmoabadys ¢aob-
puKRYy KaueHTa PB 1y 00paboTKU 3amrpocoB. 3aTeM BbI30BOM MeTonma facto-
ry.getRootObject() cosmaercsa 3aroToBKa yAajeHHOro obbexkTa. PaxTuue-
CKH 9TO 00'BbEKT OTJIOMKEHHOTO AeHCTBUS, IIOSTOMY Mbl IME€EM BO3MOMKHOCTH
00'BbeIUHUTH AENCTBUSA B KOHBeWep, BbI3BaB MeTox addCallback() oobekTa.

IlepBoii pyHKIIMEH 00PATHOT'O BEIBOBA, KOTOPYIO MBI 106aBIsIEM, ABJISIETCA
dyurmusa call_1s(). @yurnusa call_ls() BeIsbIBaeT meton remote_1s() o0b-
eKTa OTJIOXKEHHOTO MeHCTBUA, CO3NAHHOTO Ha IMpeabIayIneM miare. Meron
callRemote() Bo3BpairaeT caMm o0beKT. Bropas QyHKI[IA 06paTHOTO BBI30Ba
B IIeIouKe 00paboTKu — 9T0 PyHKIUA print_1s(). Korma peakTop BbI3bIBA-
er print_1s(), oHa BREIBOAUT pe3yJIbLTAThI OOpallleHnA K yIaJIeHHOMY MeTO-
oy remote_ls() Ha mpempIayIieM Imare. @akKTUUECKU peaKkTop IepemaeT pe-
3YJbTATHI BHI30BA yAAJIeHHOro MeToaa (pyuxmuu print_1s(). Tperbsa QpyHK-
s 00paTHOTO BEI30BA B IIeNMOUKe — handle_err(), KoTopas ABJSETCA OObIU-
HBIM 00pPabOTUMKOM OIIMOOK, OHA IPOCTO COOOIIAET O IMOABJIEHUU OIIINO0K
B mpoiiecce paboTel. Korma B xo/Je BBIIOJHEHUS BO3HUKAET OLINOKA MU
Korja mpoliecc JocturaeT QyHKIuu print_1s(), COOTBETCTBYIOIIE METOIbI
OCTaHAaBJIMBAIOT PEaKTOP.

PesyabTaTr paboThI KJINEHTCKOIO CIIeHAPUA BBIIVIAANUT, KaK MOKA3aHO HIKe:

jmjones@dinkgutsy:code$ python twisted_perspective_broker_client.py
[ "test.log"]
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BriBo mpeacTaBiaseT co00i curcok (paiiioB B YKa3aHHOM KaTaJjiore, MMeH-
HO 3TO MBI X1 OKHUIOAJHU IIOJIYUYUTH.

ATOT CclleHAPUI BHITJIAAUT HECKOJBKO CJI0KHEe, UeM MOYKHO OBLIIO OXKUIAaTh
s takoro npoctoro npumepa RPC. CepBepHblil clieHAPUIT BBITJIAIUT CO-
IIOCTaBUMBIM. COSI{aHI/Ie KJINeHTa BBITAAINUT HECKOJIBKO IIePerpyXeHHbIM
u3-3a 00bemmHeHUA (QYHKIMN 00paTHOTO BBI30OBA B KOHBelep, CO3MaHUA
00'beKTa OTJIOMKEHHOIO AelCTBIA, peakTopoB 1 (padbpuk. Ho 5To ObLI 0UeHb
mpocroii mpumep. IIpeumymiecrsa miaardopmel Twisted mpossiasaroTes oco-
0eHHO APKO, KOTJa 3ajJaua, KOTOPYIO TpedyeTcs PelluTh, uMeeT 0oJiee BbI-
COKM YPOBEHD CJIIOKHOCTH.

B mpumepe 5.16 npeacraBieHa HEMHOT'O MOAUMPUITMPOBAHHAS BEPCUA TOJb-
KO UTO IPOJEMOHCTPUPOBAHHOIO KJINEHTa OpoKepa mepcreKTuBLI. BmecTo
yIoaJeHHOW (DYHKIIUM 1S OH BBI3BIBAET yAAJIEeHHYIO (DYHKIIHIO 1S_boom. 3TOT
IpUMep ZeMOHCTPUPYET, KAK IPOU3BOAUTCS OOCIYKUBAaHUE MCKJIIOUEHUH
Ha CTOPOHe KJIWEHTAa U cepBepa.

ITpumep 5.16. Knuenm Opokepa nepcnekmugwvl naamepopmuvt Twisted —
obpabomra owuboK

#! /usr/bin/python

from twisted.spread import pb
from twisted.internet import reactor

def handle_err(reason)
print "an error occurred”, reason
reactor.stop()

def call_ls(def_call_obj):
return def_call_obj.callRemote( 1s_boom', '/foo")

def print_ls(print_result):
print print_result
reactor.stop()

if __name__ == "__main__":
factory = pb.PBClientFactory()
reactor.connectTCP("localhost”, 9876, factory)
d = factory.getRootObject()
d.addCallback(call_ls)
d.addCallback(print_1s)
d.addErrback(handle_err)
reactor.run()

Huxe moxkasano, 4To IPOU3OIILIO0, KOTLA MBI 3aIIyCTUJIN STOT CIleHAPUii:

jmjones@dinkgutsy:code$ python twisted_perspective_broker_client_boom.py an
error occurred [Failure instance: Traceback from remote host -- Traceback
unavailable

]

W ma cropone cepBepa:
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Peer will receive following PB traceback:
Traceback (most recent call last):

<6onbwoit 06bEM ANATHOCTMYECKON WMHOOPMALIMK>

state = method(*args, *+kw)
File "twisted_perspective_broker_server.py”, line 13, in remote_ls_boom
return os.listdir(directory)
exceptions.O0SError: [Errno 2] No such file or directory: '/foo’
(exceptions.0SError: [Errno 2] HeT Takoro ¢aina unu katanora: '/foo")

KoukperHoe coobimernue 00 omrnOKe MOABUJIOCH HA CTOPOHE cepBepa, a He
Ha cTOpOoHe KJaumeHTa. Ha cTOpoHe KJMeHTa MBI JIUIIb YBUAEJIH, UTO IIPO-
unsoIiLIa Kakas-to omnoka. Eciu 661 Pyro unu XML-RPC Benu ce6s momo6-
HBIM 00pa30M, MBI IIOCUNTAJIN OBI, UTO 9TO HegocTaToK. Ho Beanb HaIir obpa-
00TUMK OIMUOKY OB BEISBAH B KJIMEHTCKOM CIIeHAPUH, PeaJIru30BAHHOM Ha
miaardopme Twisted. Taxk Kaxk sTa Momesb IPOrpaMMUPOBAHMS (OCHOBAH-
Has Ha COOBITUSAX) OTJIMYAETCS OT MOAEJIU IPOTPaMMUPOBAHNA, IPUMeEHAe-
Moii npu ucnoab3oBaauu Pyro u XML-RPC, mul npeamoaaraem, 4To obpa-
00TKAa omInbOK OyAeT IPOU3BOAUTELCS NHAUE, ¥ IIPOrPAaMMHBINA KO OpoKepa
IIEePCIIEKTUBELI CAeJiaJl KUMEHHO TO, YTO MbI JOJIMKHBI OBLIU OKHUgaThb OT HEero.

SHGCL MBI IIpeACTaBUJIN BallleMy BHUMaHUWIO JaXe MEHBbIIle, YeM BEePIINHY
aiicoepra Twisted. Ha mepBbIx mopax pabora ¢ miaargopmoii Twisted mo-
JKeT OKas3aTbhbCA JOCTATOYHO CJIOMKHBIM [eJIOM W3-34 TAKON IIMPOTHEI BO3-
MOKHOCTEH 5TOr'0 IPOEKTA 1 IIOLXO0L0B K PEIIeHUIO 3a1a4, TAK He MIOX0MKIX
Ha TO, K YeMy IIPUBLIKJIO OOJIBIINHCTBO 13 Hac. ILitardopma Twisted ompe-
IeJIEHHO 3aCJIyKMBAeT BHUMATEIbHOI'O N3YyUYEHNUs U BKJIIOUEHUS €€ B CBOKI
apceHal.

Scapy

Ecau BaMm IOoCTaBIAET yIOBOJLCTBYE IINCATH IIPOrPAMMHEIN KO IJiA pado-
TBI C CETHIO, BBI IIOJIO0UTE Scapy. Scapy — 5TO HeBepPOsITHO yI00HaA MHTe-
pakTUBHAA IpPOTpaMMa 1 6MOJIMOTEeKa MAaHUTYJIUPOBAHUA CETEBBIMU ITaKe-
TamMu. Scapy II03BOJIAET HCCJIEN0BATDL CEThb, IPOM3BOAUTL CKAHMPOBAHUE,
OPOUBBOIUTH TPACCUPOBKY MAapPIIIPYTOB M BBHINOJHSATH 30HAUPOBaHMUEe. Bo-
Jee TOTo, IJisI Scapy uMeeTcs IPeBoCcXoaHasA JOKyMeHTanusa. Ecau Bam mo-
HPaBUJIOCHh 9TO BCTYILIEHNE, BaM CJIeAyeT IIPUo0pecTu KHUTY, OIMCHIBAIO-
iyt Scapy 6ojiee moIpoOHO.

IlepBoe, uTO CIIEeAyET OTMETHUTH O SCapy, 9TO TO, UTO K MOMEHTY HallMCAHUA
9THUX CTPOK MJAaHHBLIA HPOTrPaMMHBIN NPOAYKT PACIPOCTPaAHAJCI B BUIE
eIMHCTBEeHHOTO (aiisa. Bel MoKeTe 3arpy3uTh MOCJIEAHIOI BEPCUIO Scapy
mo agppecy: http://hg.secdev.org/scapy/raw-file/tip/scapy.py. Ilocae srTo-
IO BBl CMOJKETe 3aIlyCKaTh Scapy KaK CaMOCTOATEJbHYIO IPOrpaMMy WUJIN
UMIIOPTUPOBATh M UCIOJIL30BATDL STOT IIPOAYKT KaK Oubimorery. g Ha-
yaja BOCHOJIb3yeMCcA UM KaK MHTepPaKTUBHOI mporpammoii. Iloxkasnyiicra,
uMeiiTe B BULY, UTO IporpaMMy Scapy IpUIeTCA 3allyCKaTh C IPUBUJIETUA-
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MU CYIepPIIoJab30BaTead root, Tak Kak eil TpedyeTcs IONyUYNTh IPUBUJIETH-
POBaHHLII AOCTYII K CETEeBLIM MHTEP(dercam.

ITocse Toro KakK BBI 3arpy3uUTe UM YCTAHOBUTE Scapy, Bbl YBUIUTE CJIELYIO-
miee:

Welcome to Scapy (1.2.0.2)
>>>

B aT0#1 TporpaMMe BBI MOJKETe ejlaTh BCe, UTO OOBIYHO ejlaeTe B MHTEePaK-
TUBHOU 0000uKe nuTepuperaropa Python, u fomosuuTes bHO B Balie pac-
MOpsyKeHNe MOCTYIAIOT CIelnuaabHble KoMaHAbl Scapy. IlepBoe, UTO MbI
cresaeM, 3TO BbizoBeM YHKIHIO 1s() B Scapy, KOTopasi BBIBOJUT BCe JOC-
TyIHbIE YPOBHU:

>>> 1s()

ARP . ARP

ASN1_Packet : None

BOOTP . BOOTP

CookedLinux : cooked 1linux

DHCP . DHCP options

DNS . DNS

DNSQR . DNS Question Record
DNSRR . DNS Resource Record
Dot 11 . 802,11

Dot11ATIM : 802.11 ATIM

Dot11AssoReq : 802.11 Association Request
Dot11AssoResp : 802.11 Association Response
Dot11Auth : 802.11 Authentication
[o6pesaHro]

Mps1 06pesasiz BBIBOJ, IIOTOMY UTO OH CJUINKOM 00beMHBINW. HuiKe MBI BBI-
MOJIHUJIU peKypcuBHBIN 3arpoc DNS umenu www.oreilly.com, ncrosib3oBas
o6mrecTBeHHbIN cepBep DNS KanndopHUCKOro MOJUTEeXHUUYECKOTO YHU-
Bepcurera (Caltech University):

>>> sr1(IP(dst="131.215.9.49")/UDP()/DNS(rd=1, qd=DNSQR(qname="

www.oreilly.com”)))

Begin emission:

Finished to send 1 packets.

Received 4 packets, got 1 answers, remaining 0 packets

IP version=4L ihl=5L tos=0x0 len=223 1d=59364 flags=DF
frag=0L tt1=239 proto=udp chksum=0xble src=131.215.9.49 dst=10.0.1.3
options=""

|UDP sport=domain dport=domain 1en=203 chksum=0x843 |

DNS 1d=0 gr=1L opcode=QUERY aa=0L tc=0L rd=1L ra=1L z=0L
rcode=ok gdcount=1 ancount=2 nscount=4 arcount=3 qd=

DNSQR gname="www.oreilly.com.  qtype=A gclass=IN |>
an=DNSRR rrname="www.oreilly.com. ' type=A rclass=IN tt1=21600

rdata="208.201.239.36"

[o6pesaHo]
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3aTeM BBIIIOJHUJIN TPACCUPOBKY MapIIpyTa:

>>> ans, unans=sr(IP(dst="oreilly.com"

>>> tt1=(4,25),1d=RandShort())/TCP(flags=0x2))

Begin emission:

.............. *Finished to send 22 packets.

Received 54 packets, got 22 answers, remaining 0 packets
>>> for snd, rcv in ans:

print snd.ttl, rcv.src, isinstance(rcv.payload, TCP)

[o6pesaHo]

20 208.201.239.37 True
21 208.201.239.37 True
22 208.201.239.37 True
23 208.201.239.37 True
24 208.201.239.37 True
25 208.201.239.37 True

IIporpamme Scapy TaksKke IIOJ CHJIY BOCIIPOU3BOAUTH COAEPIKMMOE IaKe-
TOB, HA MaHep YTUINTEI tecpdump:

>>> sniff(iface="en0", prn=lambda x: x.show())
#i#[ Ethernet Ji#
dst= ff:ff.ff. ff.ff:ff
src= 00:16:¢cb:07:e4:58
type= IPv4

##ul IP Ju##

version= 4L

ihl= 5L

tos= 0x0

len= 78

id= 27957

flags=

frag= OL

ttl= 64

proto= udp

chksum= 0xf668

src= 10.0.1.3

dst= 10.0.1.255
options= '’

[o6pesaHo]

Kpowme TOro, BO3MOKHO peain30BaTh TPACCUPOBKY MapIIPYTOB B rpaduue-
CKOM peXXHMe, eCJIN B CICTeMe yCTaHOBJIeHEI graphviz u imagemagic. Cie-
OVIOMINI IpUMep B3AT U3 opUIINATLHON JOKYMEHTAIIuN K Scapy:

>>> res,unans = traceroute([ “www.microsoft.com”, “www.cisco.com”
“www. yahoo.com”, "www.wanadoo. fr”, "www. pacsec.com”
1,dport=[80,443], maxtt1=20
retry=-2)
Begin emission:

Kok kkhkkhkhkkkkkk kK hkkhkkhkhkhhkk kA k kA kkk kK kkkhkkkhkkhhkkkhkk kX kk kA kkkkkkkkkkkk kkkk k%
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Finished to send 200 packets.

******************Begin emission:

KAk AK KKK KA KKK KKK A KRR KRR ARk kxxxkxxxxxxxxxF1n1iShed to send 110 packets.
**************************************************************Begin emission:
Finished to send 5 packets.

Begin emission:

Finished to send 5 packets.

Received 195 packets, got 195 answers, remaining 5 packets
193.252.122.103:tcpd43 193.252.122.103:tcp80 198.133.219.25:tcp443
198.133.219.25:tcp80 207.46.193.254 :tcpdd3 207.46.193.254:tcp80
69.147.114.210:tcp443 69.147.114.210:tcp80 72.9.236.58 . tcp443

72.9.236.58:tcp80

Teneps 13 MOJIyYeHHBIX PE3YJIBTATOB MOKHO CO3JaTh HEILJIOXOM rpadmK:

>>> res.graph()
>>> res.graph(type="ps", target="| 1p")
>>> res.graph(target="> /tmp/graph.svg")

Temnepb, ecau y Bac B cCuCTeMe YCTAHOBJIEHBI graphviz u imagemagic, BBI
OyzeTe MOpakeHbl KPacoToli rpadmuecKoil BU3yaIu3aIiinmn!

OpHako MCTUHHASA MPeJIeCTh Scapy NPOABJISETCA IIPU CO3TaHUN CBOUX CO0-
CTBEHHBIX MHCTPYMEHTOB KOMaHAHOM CTPOKHU U clieHapueB. B cienyiomiem
paszesie MBI HOCMOTPUM Ha Scapy Kak Ha OMOJHMOTEeKY.

Co3paHue cueHapueB C UCrnoJjib3oBaHNeMm Scapy

Temeps, KOoTAa ¢ MOMOIIIBIO Scapy Mbl MOKEM CO3aBaTh HEUTO CYIIlEeCTBEeH-
HOE, Mbl IOKasKeM peajn3al[Mi0 TAKOro MHTEPECHOTO0 MHCTPYMEHTa, KaK
arping. CHavuaJyia paccMOTPUM ILIaT(HOPMO-3aBUCUMYIO PeaIn3aIuio UHCT-
pyMeHTa arping:

#!/usr/bin/env python
import subprocess
import re

import sys

def arping(ipaddress="10.0.1.1"):
"UUOyHKUMA arping npueumaeT IP-agpec xocTa uauM CeTy
BO3BPAAET BAOXEHHHI CMNCOK afpecos mac/ip”""

#lpennonaraeTtcs, 470 arping ucnonsb3yetca B Red Hat Linux
p = subprocess.Popen(”/usr/sbin/arping -c¢ 2 %s” % ipaddress, shell=True,
stdout=subprocess.PIPE)

out = p.stdout.read()
result = out.split()
#ipattern = re.compile(":")
for item in result:

if "7 odin item:

print item
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if __name__ == "__main__"
if len(sys.argv) > 1:
for ip in sys.argv[1:]:
print "arping”, ip
arping(ip)
else:
arping()

A Temepsb IOCMOTPHUM, KaK C IMOMOIIBIO Scapy MOYKHO PeaJn30BaTh TO Ke
camoe, HO IIaThOPMO-HEe3aBUCUMBIM CIIOCOOOM:

#!/usr/bin/env python
from scapy import srp, Ether, ARP, conf
import sys

def arping(iprange="10.0.1.0/24"):
"UUOYHKUMA arping npuHumaeT IP-agpec xocTa uiau ceTw,
BO3BPAWAET BNOXEHHbII CMUCOK aapecoB mac/ip”""

conf.verb=0
ans, unans=srp(Ether(dst="ff.ff.:ff.ff.ff:ff")/ARP(pdst=iprange),
timeout=2)

collection = []

for snd, rcv in ans:
result = rcv.sprintf(r"%ARP.psrc% %Ether.src%").split()
collection.append(result)

return collection

if __name__ == "__main__":
if len(sys.argv) > 1:
for ip in sys.argv[1:]:
print "arping”, ip
print arping(ip)
else:
print arping()

PesysnbraToMm paboTHI ClieHAPUA ABJISETCA BeCbMa II0JIe3HAA NHPOPMAIU,
Kotopad cogepxkuT MAC- u IP-agpeca Bcex y3JI0B IIOLCETH:

# sudo python scapy_arp.py
[['10.0.1.1", "00:00:00:00:00:10"],

7', '00:00:00:00:00:12" 17,
["10.0.1.30", '00:00:00:00:00:11"7], 2

['10.0.1.7",
[710.0.1.200", '00:00:00:00:00:13"1]
9TU TpPUMEpPhI IO3BOJISIOT IOJYYUTH MHPEACTaBJIeHNE O TOM, HACKOJLKO
IPOCTOI U YA00HOII B MCIOJIb30BAHUU SBJIAETCI Scapy.
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BBepeHue

Yupasienune faHHBIMU, (DaliaMHU 1 KaTaJoraM1 — 9TO O4HA U3 IIPUYNH, II0
KotopeiM MT-opranusanusaM HeoOXOOMMEI CHCTEMHbIE aJMUHNCTPATOPHI.
¥ KaKoro CUCTEMHOI'0 aIMUHUCTPATOPa HE BOBSHUKAJI0 HEOOXOJUMOCTH 06-
pabaTeiBaTh Bce (haiijibl B JlepeBe KaTajoroB, OTHICKMBATH WJIM 3aMEHATH
HEKOTOPHIN TEKCT, M €CJIM BaM ellle He IIPUIILJIOCH INCATh ClieHapuil, KOTO-
DBIH IIepeMeHOBBIBAET Bce (DaMJIbl B IepeBe KaTajJoroB, CKOpee BCEr0 9TO
OKHaeT Bac B OyAyIIeM. DT YMEHUS COCTABIAIOT CYyTh AesATeIbHOCTHU CUC-
TEMHOTO aJMUHUCTPATOPA WJU, II0 KPaliHell Mepe, XOPOIIEro CUCTEMHOI0O
agMUHUCTPaTOpa. B 9T0ii ryiaBe MBI COCPEIOTOUYMM CBOE€ BHUMAaHUe Ha JaH-
HBIX, (pafijIax 1 KaTajorax.

CucagMUHBI IIOCTOSTHHO MOJI’KHBI IIE€PEroOHATh MaHHbIe M3 OJHOTO MecTa
B Apyroe. ExxeqHeBHOe IlepeMelieHre JAHHBIX Y OJHUX CHUCTEMHBIX aJMU-
HUCTPATOPOB COCTABJIAET OOJBIIYIO YACTDb UX PAOOTHI, ¥ APYTUX MEHBIIIYIO.
B maaycTpuy Mpon3BOACTBA MYJIbTUILINKAIIMOHHBIX (DMILMOB IIOCTOAHHASA
«IIepeToHKAa» JaHHBIX M3 OJHOT'O MECTa B APYroe ABJISAETCS HeOOXOIUMBIM
yCJIOBUEM, IOTOMY UTO AJIA IIPOM3BOACTBA MUMPPOBHIX (GUILMOB TPEOYIOTCS
TepabaiiTel U TepabaliThl IPOCTPaHCTBa. Pasinunbie TPeOOBaAHUA IIPEAbAB-
JISTIOTCA K OIepaIuaM BBOa/BhIBOA HA TUCKOBbIE HAKOIIUTEIH, NCXOIA U3
KavecTBa W paspeleHusa M300pakeHusA, IPOCMATPUBAEMOTO B KalKIbIi
KOHKPETHBINT MOMEHT BpeMeHu. Eciu mamHble He0OXOAUMO «II€PEerOHATH»
Ha "KeCTKUH OUCK AJIA IPOCMOTPA, YTOOBI K HUM OBLJI IOCTOSHHBINA JOCTYII
B X0Zie OIIu(pPOBKHU, TO 00bEKTaMU IIepPeMeIe s OYAYT «CBeKI1e» HecKa-
ThIe UJIU C He3HAUNTEJIbHON CTeIeHbIO CiKaTUa (aiIbl m300paskeHUl C BbI-
coOKUM paspernieHrneM. Heo6xoagmMocTh mepeMernieHus: (paiijoB o0ycIoBe-
Ha TeM, YTO B aHMMAIMOHHON MHAYCTPUU BOOOIIe NCIIOJb3YIOTCS IBa THUIIA
Hakonuresiei. CyIlecTBYIOT HeJOpOrue, eMKue, MeAJeHHbIe, HaJeKHbIe
HAKOIUTEJNHN U ObICTPBIE, JOPOTOCTOAINE HAKOMUTENN, KOTOPhIe HEPEeIKO
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npencTasasaioT codoit JBOD («just a bunch of disks» — mpocToii 1uCKOBBIM
MaccuB), o6benuHeHHBIe B MaccuB RAID 0 nyis obecrieueHmst 60JIbITIEH IPO-
usBoauTeIbHOCTH. CHCTEMHOr0 aMUHUCTPATOPA, KOTOPOMY IIPEsKIe BCEero
IIPUXOOUTCA MMETh 4€eJI0O C IaHHbBIMM, B KHHOMHAYCTPHUK YaCcTO Ha3bIBaIOT
«IIOTOHITMKOM OAaHHBIX» .

IToroHITUK JaHHBIX AOJIXKEH IMOCTOSHHO IMepeMeNiaTh 1 IepPeHOCUTh HOBbIE
IaHHbIe U3 OJHOTO MecTa B Apyroe. HacTo AJs 3TOTO UCIOJIb3YIOTCSI TaKue
YTHUJINUTBI, KAK r'Sync, scp Uiy mv. OTU IPOCThIe, HO MOITHbIE NMHCTPYMEH-
TBI MOTYT MCIOJIL30BATHCA B CIleHapUAX Ha sa3bike Python mas Beimosame-
HUA CAMBIX HEBEPOATHBIX AEHCTBUNA.

C mOMOIIbI0 CTAHAAPTHON O0ubanmoTeKu a3biKka Python moxxHO menaTh mo-
TpsAcawIle Bellu 06e3 HOMOJHUTEIbHBIX 3aTpar. IIpeumyliecTBa CTaH-
JapTHOM OMOJIMOTEKU COCTOAT B TOM, UTO BAallld CI[eHAPUU IIepeMeIleHUs
OAaHHBIX OyAyT padoTaTh Be3[e, He3aBUCHUMO OT HAJWUNSA IIJIaT(POpMO3aBU-
CHUMOM BepCUU, HAIIPUMEp, YVTUJIUTEI tar.

Kpowme Toro, He 3abbIBaiiTe MPo pesepBHOE KonupoBaHue. CylecTByeT Mac-
ca clleHapueB U MPUJI0KeHU I Pe3epPBHOT0 KOIUPOBAHUA, AJIS CO3TAHUA KO-
TOPBIX TPEOYyeTCsa CMeXOTBOPHBIN 00beM MPOTPaMMHOTO0 K0a Ha A3bIKe Py-
thon. MBI XO0THUM IIpeAyIpeauTh Bac, UTO CO3JaHMe NOIMOJHUTEJIBLHBIX TEC-
TOB [IJIS IPOBEPKYU IIPOrPaMMHOI0 KO/Ja, BHIMIOJIHSAIONIETO Pe3ePBHOE KOIIH!-
poBaHUe, He TOJBbKO JKejaTeJbHO, HO M HeoO0xoamMo. Bbl 06s3aTenbHO
IOJIXKHBI IIPOBECTH KAK MOIYJIbHOE, TaK ¥ (PYHKIIMOHAJIBHOE TeCTUPOBaHNE,
€CJIX BBI HCIIOJIb3yeTe COOCTBEHHBIE CIIEHAPUY PE3ePBHOI0 KOIMPOBAHUA.

Kpowme Toro, yacto 6bIBaeT HEOOXOIMMO BEIIIOJIHUTD 00paboTKY JaHHBIX 10,
mmocJjie UJu B Ipoliecce nepemeienusi. Komeuno, Python npekpacHo moaxo-
OUT IS PellleHusA W TaKux 3agad. VHCTPYMEHT AedyILIUKAIUU, TO €CTh
MHCTPYMEHT, KOTOPBIH OTHICKMBaET AyOJMKATHI (DailyioB U BBHIMOJHAET He-
KOTOpHIe JeficTBUA HAJ HUMU, OYEHD II0JIE3HO UMEeTh IOJ PYKOil, I03TOMY
MBI TIOKaKeM, KaK CO3JaTh ero. OTO OAWH U3 IPUMEPOB paboThI ¢ Helpe-
KpaIllaoIuMcsa IOTOKOM JaHHbBIX, C UeM YaCTO MPUXOAUTCS CTATKUBATbCA
CHCTEMHBIM aIMUHUCTPATOPAM.

Ucnonb3oBaHue moayna OS
AJ19 B3auMoaencTBUS € AaHHbIMU

Ecau Bam Korma-HMOYIb MPUXOAUJIOCH CO34AaBaTh KPOCC-ILIAT(HOPMEHHBIE
CIleHAPUY KOMAHIHONM 000JIOUKH, BbI II0 JOCTOMHCTBY OIIEHUTE TO 00CTOS-
TeJBCTBO, 4T0 MOAYJb OS IpemocTaBAeT MEePEeHOCHMBIA IPUKIALHON UH-
Teppelic JocTya K cucTeMHBIM cay:xbam. B Python 2.5 moxayas OS coxmep-
sxkuT 6osee 200 MeTOMOB, MHOTHE M3 KOTOPHIX ITPeIHa3HAYUEHBI IJId Pa0OThI
C JaHHBIMMU. B sTom pasgerie MbI paCCMOTPHMM MHOTI'M€ 13 METOJ0B 9TOI'O MO-
OyJisd, KOTOPbIe IPUTOLATCA CUCTEMHBIM afMUHUACTPATOPaM, KOTOPbIM Yac-
TO IIPUXOOUTCA MMETH J€eJI0 C TaHHBbIMU.
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Beakuii pas, Korma IPUXOAUTCA MCCJIEAOBATh HOBBIH MOAYJb, 000JOUKA
IPython okaspiBaeTca He3aMEHHMMBIM MHCTPYMEHTOM JJIS STOT'O, IIO3TOMY
IaBaiiTe HAUHEM HaIllle ImyTelllecTBe M0 MoAy 0 OS ¢ IIOMOIIBIO 000I0UKK
IPython, B KoTOpO# OymeM BBIIOJHATDL AeHCTBUSA, HanboJiee 4acToO BCTPe-
yaluecd B IpakTuke. B npumepe 6.1 mokasaHo, Kak 9TO JeJIaeTcA.

IIpumep 6.1. Hccaedosarnue memodos modyans OS, nauboree wacmo
UCnONb3YeMbLx npu padbone ¢ 0GHHbLMU

In [1]: import os

In [2]: os.getcwd()
Out[2]: '/private/tmp’

In [3]: os.mkdir("/tmp/os_mod_explore™)

In [4]: os.listdir("/tmp/os_mod_explore™)
Out[4]: []

In [5]: os.mkdir("/tmp/os_mod_explore/test_dir1™)

In [6]: os.listdir("/tmp/os_mod_explore™)
Out[6]: [ 'test_diri1"]

In [7]: os.stat("/tmp/os_mod_explore™)
Out[7]: (16877, 6029306L, 234881026L, 3, 501, 0, 102L,
1207014425, 1207014398, 1207014398)

In [8]: os.rename("/tmp/os_mod_explore/test_diril"”,
"/tmp/os_mod_explore/test_dir1_renamed"”)

In [9]: os.listdir("/tmp/os_mod_explore™)
Out[9]: [ 'test_dir1_renamed’]

In [10]: os.rmdir("/tmp/os_mod_explore/test_diri_renamed")
In [11]: os.rmdir("/tmp/os_mod_explore/")

B sToM mpumepe, Iocje TOro Kak ObLI KMIIOPTHPOBAH Moay.b OS, B CTpOKe
[2] MBI mONyunsi UMA TEKyInero pabouero Karajaora, 3aTeM B CTPOKe [3]
cosnasin HOBBIZ Kartasor. Ilociie aToro B cTpoke [4] ¢ moMmoIp0 MeTona
0s.1istdir() ObLIO MOJIyYEeHO COAEPIKUMOE dTOTO BHOBb CO3JJaHHOT'O KaTaJIo-
ra. 3aTeM MbI BOCIIOJI30BAJIUCh METOAOM 0S. stat (), KOTOPHIH ITOX0K Ha KO-
maHnay stat B Bash, a sarem B cTpoke [8] mepenmenoBau Kataaor. B cTrpoke
[9] MBI yOenmivch, 4TO KaTaJIOT ObLI IIepeMEeHOBaH, 1 II0CJIe STOT'O MbI yaa-
JIUJIY BCe CO3IaHHbIe HAMU KaTaJIOTH C IOMOIIILI0O MeToza 0S. rmdir().

ITOT IpUMep HU B KOEM CJIyuae HeJIb3d CUNTATh MCUEPIILIBAIOIITNM HUCCJIe-
nosauuem moxaysss OS. Kpome aToro cyimecTByeT 60JIbIIIOE YHCJIO METOIOB,
KOTOpPHIe MOTYT BaM IIPUTOAUTHCA IPU PaboTe ¢ JaHHBIMHU, BKJIIOYASI METO-
Ibl I3MEHEHU IPaB AOCTYIIa ¥ METOAbI CO3AAaHNA CUMBOJINYECKUX CCHLIOK.
YT00BI HO3HAKOMUTHCSA C IIePeYHEeM JTOCTYIIHLIX MeTon0B MoayJis OS, obpa-
mairech K JOKYMEHTAIUU AJIA cBoell Bepcuu Python mau BocmonbayiiTech
GyHKIIMEN NOIOJHEeHNS 110 KJIaBUIle Tabyaanuu B 00oaouke IPython.
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KonupoBaHue, nepemelleHne, nepenMmeHoBaHue
W ypaneHue faHHbIX

Bo BBOAHOM paszeJie rJaBbl Mbl TOBOPUJIY O II€PEroOHKe JaHHBIX, KPOME TO-
r'o y Bac ysKe eCTh HEKOTOPOe IPeACTaBIeHNe O TOM, KaK MOYKHO UCIIOJIb30-
BaTh MoayJib OS, I09TOMY Temepb MBI MOKEM cpasy IepeiiTu Ha 6oJiee BbI-
COKUII YPOBEHb — K MOAYJIO Shutil, KOTOpBIZ IIpegHA3HAUEH AJIs PabOThI
c OoJiee KPYITHOMACHITAOHBIMU dJeMeHTaMM maHHbIX. Momyab shutil co-
IEepKUT MEeTOIbI KOMMPOBAHUS, IIepeMeIlleH! s, IePeMMeHOBAHNA 1 yaaje-
HUS TaHHBIX, Kak ¥ MoAyJb OS, HO 9T JefiCTBUA MOTYT BBITIOJHATHCSI HaJ
IeJBbIMU ePeBbAMU TaHHBIX.

Uccnemosanue moxmyisa shutil B ob6osmouke IPython — aTo camsrit yBiaeka-
TeJBbHBINA CIIOCO0 3HAKOMCTBA C HUM. B mpuMepe HuKe MBI 0y/IeM HCII0JIbB30-
BaTh MeToq shutil.copytree(), HO B 3TOM MOJyJie UMeeTcs MHOYKECTBO IPy-
TUX METOAOB KOIIMPOBAHUS, IIPUHIIUII AefICTBUA KOTOPHIX HECKOJILKO OTJIN-
yaeTcA. UToOBI YBUETH, B UeM 3aKJIOUAETCA PA3HUIA MEXK Y PA3JIUYHBIMU
MeTOJaMM! KOIIMPOBAHUA, oOpaIliaiTech K JOKYMEHTAIIUY 10 CTAHZAPTHOH
Ooubsmoreke a3bika Python. Barasaure Ha mpumep 6.2.

ITpumep 6.2. Henoavsosanue modyas shutil 0as konuposanus depeea 0anHbLX
In [1]: import os

In [2]: os.chdir("/tmp™)
In [3]: os.makedirs("test/test_subdir1/test_subdir2")

In [4]: 1s -1R
total 0
drwxr-xr-x 3 ngift wheel 102 Mar 31 22:27 test/

. /test:
total 0
drwxr-xr-x 3 ngift wheel 102 Mar 31 22:27 test_subdir1/

./test/test_subdiri:
total 0
drwxr-xr-x 2 ngift wheel 68 Mar 31 22:27 test_subdir2/

./test/test_subdiri/test_subdir2:
In [5]: import shutil
In [6]: shutil.copytree( test”, "test-copy")

In [19]: 1s -1R

total 0

drwxr-xr-x 3 ngift wheel 102 Mar 31 22:27 test/
drwxr-xr-x 3 ngift wheel 102 Mar 31 22:27 test-copy/

. /test:
total 0
drwxr-xr-x 3 ngift wheel 102 Mar 31 22:27 test_subdir1/
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./test/test_subdiri:
total 0
drwxr-xr-x 2 ngift wheel 68 Mar 31 22:27 test_subdir2/

./test/test_subdir1/test_subdir2:

. /test-copy:
total 0
drwxr-xr-x 3 ngift wheel 102 Mar 31 22:27 test_subdirl/

./test-copy/test_subdir1:
total 0
drwxr-xr-x 2 ngift wheel 68 Mar 31 22:27 test_subdir2/

./test-copy/test_subdiri1/test_subdir2:

OueBUAHO, UTO 3TO OUEHDb IPOCTHIE W, BMECTE C TeM, HEBEPOSITHO IOJIe3HbIEe
neficTBUS, & KPOME TOr0, BEI JIETKO MOJKeTe MCII0JIb30BaTh MOJO0HBIN IIPO-
IPaAaMMHBIN KOJ BHYTpPHU 0oJiee CJI0KHOI'0, Kpocc-IIaT(GOopMeHHOro CIeHa-
pusdA, BBITIOJHAIOIIETO IepeMeIlieHrne JaHHbIX. [lepBoe, UYTO HPUXOAUT B TO-
JIOBY, — MOMOOHBINA IIPOrPAMMHBINA KO MOXXHO HMCIIOJIb30BATh AJA IIepeMe-
IIeHUs JTaHHBIX U3 OOHOI (DaJIOBOY CHCTEMbI B IPYTYIO II0 OIIPeAeIeHHOMY
cobbiTHiO. ITpu IpoM3BOACTBE MYJBTUILINKAIIMOHHBIX (DUJIBMOB YacTO ObI-
BaeT HEOOXOAMMO HOXKIAThCA 3aBepIIeHUsT PadoThl HaJ IOCIEIHUMHU Kaj-
pamMu, 4ToOBI IIOTOM IPeo0pPas0BaTh UX B MIOCJIEL0BATEIbHOCTD, IPUTOIHYIO
IJIS peJaKTUPOBaHUA.

Mgzl Mmoryiu OBl HAIIKMCATh CIleHapUii, KOTOPEIH B KAUeCTBe 3aMaHus JJIs IJIa-
HUPOBIIUKA Cron JOKUAAETCS, MOKA B KaTajore MOABUTCA «X» KaIpOB.
ITocse ToTO KaK clieHAPUM OOHADPYKUT, UTO B KaTaJIOTe HAXOAUTCSI HE00X0-
IUMOeE UHMCJIO KaJpPOoB, OH MOT ObI IePeMeCTUTh STOT KaTaJioT B IPyTro Kara-
JIoT, TZie 9TH KaJpbl OyAyT MOABEPrHYyTHI 00paboTKe, MK IIPOCTO IIepeMec-
TUTh UX HA APYroi HAKOMUTENb, JOCTATOUHO OBICTPHII, YTOOBI UMETH BO3-
MOXKHOCTH BOCIIPOM3BOAUTD HECIKATHIN (DUJIBM C BBICOKUM paspelleHueM.

OpHaxko MOAyJb Shutil MoXKeT He TOJMBKO KOMUPOBATH (halIbl, B HEM TaKKe
MMEITCA METOIbI AJIA IIEPEMEIIEHUS U yIaJIeHNA IePEBbEB JaHHBIX. B mpu-
Mepe 6.3 meMoOHCTPUPYETCA BOBMOYKHOCTDL IIE€PEMEIleHNA HAIllero JepeBa,
a B mpuMepe 6.4 — BO3MOYKHOCTD ero yaajJleHus.

ITpumep 6.3. [1epemewserue Oepeea 0arnHbLX ¢ NOMOULLIO MOOYAA Shutil
In [20]: shutil.move("test-copy”, "test-copy-moved")

In [21]: 1s -1R

total 0

drwxr-xr-x 3 ngift wheel 102 Mar 31 22:27 test/

drwxr-xr-x 3 ngift wheel 102 Mar 31 22:27 test-copy-moved/

. /test:
total 0
drwxr-xr-x 3 ngift wheel 102 Mar 31 22:27 test_subdir1/

. /test/test_subdiri:
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total 0
drwxr-xr-x 2 ngift wheel 68 Mar 31 22:27 test_subdir2/

./test/test_subdir1/test_subdir2:

. /test-copy-moved:
total 0
drwxr-xr-x 3 ngift wheel 102 Mar 31 22:27 test_subdir1/

. /test-copy-moved/test_subdir1:
total 0
drwxr-xr-x 2 ngift wheel 68 Mar 31 22:27 test_subdir2/

. /test-copy-moved/test_subdir1/test_subdir?2:

IIpumep 6.4. Yoanrenue 0epeea 0arnHbLx ¢ nomou,bio modyas shutil
In [22]: shutil.rmtree("test-copy-moved")

In [23]: shutil.rmtree("test-copy"”)
In [24]: 11

Ilepemelnienue mepeBa HaHHBIX SBJsSeTCS 60oJjiee BIIEUATJIAIONIENH oIlepaliu-
eil, ueM ymaJjieHue, IOCKOJIbKY IOCJe yAaJIeH!UsA HaM Heuero JeMOHCTPUPO-
BaTb. MHOTHME U3 9TUX IIPOCTHIX HPUMEPOB MOKHO ObLIO OBl 00BEIUHUTDH
Cc IPYyTUMHU AefCTBUAMU B O0JIee ciIoXKHbIe ciieHapuu. OnHa u3 pa3HOBUITHO-
cTel clieHapueB, KoTopas MoTJia ObI OBITH IIOJIe3HA HAa IPAaKTHUKE, — 3TO CIle-
Hapuil pe3epBHOTO KONMUPOBAHUA, KOMUPYIOIINI JepeBo KaTaJoroB Ha ce-
TeBOM AMCK W 3aTeM CO3JAIOIINI apXUB, UM KOTOPOTO BKJIIOUAET TEeKYIIUe
maTty u BpeMda. K cuacTbio, y Hac mMeeTcs IPUMep, Peaaus3yoIlnil Ha a3bI-
Ke Python mmenHo sTu geiicTBus, KOTOPHIII HPUBOAUTCS B pasieiie 3TOMN
TJIaBBI, IIOCBANIEHHOM PEe3ePBHOMY KOIIMPOBAHUIO.

PaGoTta c nyTamu, kKatanoramv u annamm

HeBo3MO0xHO roBOpUTL 0 paboTe ¢ JaHHBIMU, He MIPUHUMASI BO BHUMaHNIE
nyTu, xatajgoru u ¢aiabl. JIF060i CHCTEeMHBINI aIMHUHHCTPATOP IOJKEH
yMeTh HalMCaTh CIleHapuil, KOTOPHIH MPOU3BOIUT 00X0/T KaTajiora, BBITIOJI-
HSeT MOMCK MO YCJOBUWIO M 3aTeM KaKMM-HuUOyab oOpasoM oOpabaTbiBaeT
pesyabTar. MBI OIUINIEM HEKOTOPBbIE MHTEPECHbBIE CIIOCOOBI, TTO3BOJIAOIINE
9TO CHEeJIATh.

Kax Bcerma, Bce HeoOXOAUMbIE MIJIS BBINOJHEHUSA 3aJaHUA MHCTPYMEHTHI
MOKHO HAiTH B CTaHAapPTHOI OubinoTeKe a3bika Python. fA3six Python me
3ps MOJIB3YeTCA penyTanueil «0aTapeliKy BXOAAT B KOMILIEKT IMOCTABKM» .
B npumepe 6.5 gemoHCTpHpyeTCs, KaK CO34aTh CIleHApUii 00X0[4a KaTaJjlo-
ra, comepsKaInuii PyHKINY, KOTOPbIe SIBHO BO3BPAIIAIOT (PAMIbl, KATAJIOTH
U OyTH.

ITpumep 6.5. Cuenapuii 06x00a kamaJsoza

import o0s
path = "/tmp”



PaboTa ¢ nyTamMu, kaTanoramu 1 dannamm 227

def enumeratepaths(path=path):

"""BosBpawaeT nyTv KO BCEM Qainam B kaTanore B Buae cnucka'"”
path_collection = []
for dirpath, dirnames, filenames in os.walk(path):
for file in filenames:
fullpath = os.path.join(dirpath, file)
path_collection.append(fullpath)

return path_collection

def enumeratefiles(path=path):

"""BosBpawaeT umeHa BCEx (GannoB B kaTtanore B Buae cnucka'”
file_collection = []
for dirpath, dirnames, filenames in os.walk(path):
for file in filenames:
file_collection.append(file)

return file_collection

def enumeratedir(path=path):

if

__name__ == "__main

"""BoaBpaluaeT MMEHa BCeX MOAaKaTanoroB B kaTanore B Buae cnmcka "
dir_collection = []
for dirpath, dirnames, filenames in os.walk(path):
for dir in dirnames:
dir_collection.append(dir)

return dir_collection

print "\nRecursive listing of all paths in a dir:"
for path in enumeratepaths()
print path

print "\nRecursive listing of all files in dir:"
for file in enumeratefiles()
print file

print "\nRecursive listing of all dirs in dir:"
for dir in enumeratedir()
print dir

Ha mHoyTOyKe, paboTatoriem mon yupaBiaeHueM Mac OS, BBIBOJ 9TOTO CIie-
HapUd BBITJISIAT, KAK IOKA3aHO HUIKeE:

[ngifteMacintosh-7][H:12022][J:0]# python enumarate_file_dir_path.py

Recursive listing of all paths in a dir:
/tmp/. aksush

/tmp/ARD_ABJMMRT

/tmp/com. hp.launchport

/tmp/error. txt

/tmp/liten. py
/tmp/LitenDeplicationReport.csv
/tmp/ngift.liten.log
/tmp/hsperfdata_ngift/58920
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/tmp/launch-h360kI/Render
/tmp/launch-qy1S9C/Listeners
/tmp/launch-RTJzTw/: 0
/tmp/launchd-150.wDvOD1/sock

Recursive listing of all files in dir:
.aksusb

ARD_ABJMMRT

com. hp. launchport

error. txt

liten.py
LitenDeplicationReport.csv
ngift.liten.log

58920

Render

Listeners

H

sock

Recursive listing of all dirs in dir:
. X11-unix

hsperfdata_ngift
launch-h360kI
launch-qy1S9C
launch-RTJzTw
launchd-150.wDv0D1
ssh-YCE2t6PTNn0

He6GoabIlioe mpuMeyanmue K MpeabiayinemMy ¢GparMeHTy IIPorpaMMHOTO KO-
Ia: MeTox 0S.walk() BosBpaljaer o0beKT-TeHepaTop, 6Jarogapsa KOTOPOMY
BBI CMOJKETe BBIMIOJHUTE 00X0[ epeBa KaTaJoroB CaMOCTOSITEIbHO:

In [2]: import os

In [3]: os.walk("/tmp™)
Out[3]: [generator object at 0x508e18]

BoT Kak 3T0 BRITJIAAUT IIPU BbI30Be MeToAa B 00oouke IPython. Bl moxke-
Te 3aMEeTHUTh, YTO HaJIU4YMe reHepaTopa JaeT HaM BO3SMOKHOCTDL UCIIOJIH30-
BaThb ero meroh path.next(). MsI He OymeM yriyosaThcsa B 00Cy:KIAeHUe re-
HepaToOpOB, HO BBl JOJI:KHBI 3HATh, UTO MeTOH 0S.walk() BosBpaIlaer o0b-
eKT-reHepaTop. ['eHepaToOphl OUEHB IIOJIE3HBI AJIA CUCTEMHOI'0 IIPOrPaMMU-
poBauus. Bece, uTo BaM HeoOX0AMMO 3HATH O TeHEPATOpPax, Bbl HalieTe HA
catite oBuga Busau (David Beazely) mo agpecy: http://www.dabeaz.com/
generators/.

In [2]: import os

In [3]: os.walk("/tmp™)
Out[3]: [generator object at 0x508e18]

In [4]: path = os.walk("/tmp")
In [5]: path.
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path.__class__ path.__init__ path.__repr__ path.gi_running
path.__delattr__ path.__iter__ path.__setattr__ path.next
path.__doc__ path.__new__ path.__str__ path.send
path.__getattribute__ path.__reduce__ path.close path.throw
path.__hash__ path.__reduce_ex__ path.gi_frame
In [5]: path.next()
Out[5]:

("/tmp",

[".X11-unix"

"hsperfdata_ngift’,
"launch-h360kI’
"launch-qy1S9C’
"launch-RTJzTw",
"launchd-150.wDvOD1"
"ssh-YcE2t6Pfn0" ],
[".aksusb’
"ARD_ABJUMMRT "
‘com. hp.launchport’
‘error. txt’
"liten.py’
"LitenDeplicationReport.csv’
‘ngift.liten.log’])

Bckope MBI TO3HAKOMUMCS C TeHepaTopaMu II00JIMIKe, HO CHavajia co3ma-
IUM MOIYJIb, 00JIaJatoNuii IPO3PaYHbIM IIPUKJIASHBEIM HHTEPdEcoM, ¢ mo-
MOIIbI0 KOTOPOT'O MOJKHO Oy AeT moiy4aTh (haiiabl, KaTaJaoTu U Iy TH.

Temnepb, KOr[a MbI BEIIOJHUJIN OCHOBHYIO peajn3alinio 3agaun o6xoma Ka-
Tajora, IoIpodyeM co3gaTh 00 BLEKTHO-OPUEHTHPOBAHHBIA MOAYJIb, UTOOBI
BIIOCJIEICTBUU €r0 JIETKO MOKHO OBLIO MMIIOPTHUPOBATH U WCIIOJIb30BATh.
MogyJib ¢ 3KeCTKO 3aJaHHBIMU UCXOAHBIMU JaHHBIMU IMOJYYUJICA ObI KOPO-
ye, HO YHUBEPCAJIbHBIA MOAYJb, KOTOPHIHA IIOTOM MOXKHO Oy/IEeT MCII0JIb30-
BaTh B PAsHBIX CIIEHAPUAX, 00JIETUUT HAM JKU3Hb ropasjo CyIllleCTBeHHee.
Bariauure Ha pumep 6.6.

ITIpumep 6.6. Mo0yav MHOZOKPAMHO20 UCTLOAb30EAHUS 0115 00X00a KAMAL02A
import os

class diskwalk(object):
""UHTepdenc gocTyna K Koanekuuam, noaydaembM npu obxoge katanora U
def __init__(self, path):
self.path = path

def enumeratePaths(self):
"""BosBpawaeT nyTv KO BCeM Gainam B kaTanore B Buoe cnucka "
path_collection = []
for dirpath, dirnames, filenames in os.walk(self.path):
for file in filenames:
fullpath = os.path.join(dirpath, file)
path_collection.append(fullpath)

return path_collection
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def enumerateFiles(self):
"""BoaBpauwaeT uMMeHa BCcex Gannos B KaTanore B Buae cnucka "
file_collection = []
for dirpath, dirnames, filenames in os.walk(self.path):
for file in filenames:
file_collection.append(file)

return file_collection

def enumerateDir(self):
"""BoaBpauaeT MMeHa BCeX MNOAKaTanoroB B karafore B Buae cnucka "
dir_collection = []
for dirpath, dirnames, filenames in os.walk(self.path):
for dir in dirnames:
dir_collection.append(dir)

return dir_collection

Kax BuguTe, BHeceHHeM HeOOJBININX N3MEeHEeHUN HaM y4aJIoCh CO3JaTh OT-
JUYHBIA MHTEepdeiic naa mommpurainuii B OyaymieMm. I'1aBHas IIpejiecThb
ATOTO HOBOT'O MOJYJIA 3aKJII0UYAETCA B TOM, UYTO €r0 MOKHO MMIIOPTHPOBATH
B APYyTHue ClleHapUHU.

CpaBHEHVIe AAdHHbIX

CpaBHeHUe JaHHBIX — OUEHb BasKHAs OoIepalus AJIsA CUCTEMHOrO aJMUHU-
cTrpaTopa. Bl uacTo morJiz 3agaBaTh cebe Boupochl: «Kakme Gaiijabl B 3TUX
IBYX Karajgorax pasandubl? CKOJBKO KOIUIM OJHOT'O W TOro e (paiiia cy-
II[eCTBYeT Yy MeHs B cucteMe?» B aToM paspesie BBl HalifieTe CIIOCOOLI, KOTO-
pbIe IIO3BOJISAT BaM OTBETUTh HA TU U APYTHe BOIIPOCHI.

Korga npuxoauTca UMeTh JeJI0 C OTPOMHBIMY 00'hbeMaMu BasKHBIX TaHHBIX,
yacTo ObIBaeT HEOOXOAMMO CPAaBHUTD AePEeBbA KAaTaJoToB U (GaioB, UYTOOBI
y3HATh, KaKie M3MeHeHHs ObLIM BHECEHLI. JTO CTAHOBUTCS elre OoJiee
Ba’KHBIM, KOTZA JEeJI0 JOXOAUT IO CO3JaHUSA CIleHApPUEB, IMePeMeIatoIinx
nauubie. CynHBIN JeHb OyIeT BaM rapaHTHUPOBAaH, €CJIM Balll CIleHapUi Ie-
pemellieHusa 0OJIBIINX 00HEMOB MAaHHBLIX IIOBPEAUT KaKue-JInO0 KpPUTUUe-
CKMU Ba’KHBIe JaHHbIE.

B sTom pasgese MBI cHavYaJIa UCCIEYEM HECKOJIBKO JIETKOBECHBIX METOIOB
cpaBHeHUs (PaijIOB 1 KaTaJOT0OB, a 3aTeM IIepeiieM K BLIUNCIeHNIO 1 CPaB-
HEeHUWIO KOHTPOJBHBIX CyMM (aiiaoB. B crammapTHOil 6ubImOoTEeKe S3BIKA
Python mMeeTcs HeCKOJIbKO MOAYJIeii, KOTOPBIE IIOMOT'YT BBIIIOJHUTE CPAB-
HeHUe; MBI paccMoTpuM filecmp m 0s. listdir.

NUcnonb3oBaHne mopyns filecmp

Mogayas filecmp comepsKuUT QYHKIIUU AJIA OBICTPOro U 3(h(heKTUBHOTO CpaB-
HeHUA (aiyioB u KaTayuaoros. MoayJs filecmp BeI3bIBaeT GyHKITHIO 0S. Stat()
I3 IByX (hailyioB 1 BO3BpAlllaeT 3HAUeHUeE True, eCau Pe3yabTaThl BEISOBA
0s.stat() omHU U Te Ke naA o0oux (aitios, u False, eciu MOJIydeHHBIE pe-
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3yabTaThl oTandamTca. O0bIuHO PYHKIUA 0S.stat() BhI3BIBAETCS, UTOOBI
OIlpPeIeNINTh, He UCIIOJb3YIOT Jiu ABa (haiijsa OOHU U Te JKe MHIEKCHBIE Y3JIbI
Ha OUCKe U He UMEIOT JIM OHU OAWHAKOBbIE pasMephl, HO CpaBHEHUE COep-
JKMMOTO (haiiIoB IIPU 9TOM He IIPOU3BOLUTCS.

YT006BI ITIOJTHOCTHIO IIOHATH, KaK paboraetr moayab filecmp, Ham moTpebyercs
co3naTh Tpu (haisia. [l aToro mepeiigemM B KaTajor /tmp, co3panuM (aia
c umeneM file0.txt u 3anuiiiem B Hero «0». 3aTem co3gagum (aiia c UMeHeM
filel.txt u samuiiem B Hero «1». Hakomrer, cosdmaauM (paiiai ¢ mMeHeM
file00.txt u 3anuiem B Hero «0». ITu Qpaiiasl OyAYT UCIOJIb30BATHCA B Ka-
yecTBe 00bEKTOB CPABHEHUA B CIAeAYIOINIeM (pparmMenTe:

In [1]: import filecmp

In [2]: filecmp.cmp(“fileO.txt”, "filel.txt")
Out[2]: False

In [3]: filecmp.cmp("fileO.txt", "file00.txt")
Out[3]: True

Kak Bugure, pyurius cmp() BepHyJia 3HaUeHUe | rue IpU CpaBHEHUU (aii-
aoB fileO.txt u file0O.txt, u False mnpu cpaBHeumm (paiiaos filel.txt
u fileO.txt.

Dyurnua dircmp() UMeeT MHOYKECTBO aTpHUOYTOB, KOTOPLIE COOOIIAIOT O pas-
JUYUAX MEXKAY IBYMA IepeBbAMHU KaTasoroB. Mbl He 6yaeM paccMaTpu-
BaTh KaKIBIN aTpubyT, HO IPOAEMOHCTPUPYEM HECKOJHKO IIPUMEPOB BBI-
TOJIHEHU A NeHMCTBUI, KOTOPbIe MOT'YT OBITH BaM II0JIe€3HBI. {14 3TOr0o mpu-
Mepa B KaTajore /tmp ObLIM CO3JaHBI JBA IIOJKATAJIOra, B KAMKIbII U3 KO-
TOPBIX OBLIN CKOIIMPOBAHEI (Dailjibl U3 MPEABIAYIero IpumMepa. B kaTaiore
dirB 0ObLI cO3IaH NOMOJHUTENbHBIN (paiia ¢ umeneM filel 1.txt, B KOTOPBIH
ObLiIa 3amucaHa CTPoKa «11»:

In [1]: import filecmp

In [2]: pwd
Out[2]: '/private/tmp’

In [3]: filecmp.dircmp("dirA”, "dirB").diff_files
Out[3]: []

In [4]: filecmp.dircmp("dirA”, "dirB").same_files
Out[4]: ['filel.txt', 'file00.txt', 'file0.txt']

In [5]: filecmp.dircmp("dirA”, "dirB").report()

diff dirA dirB

Only in dirB : ['file11.txt"]

Identical files : ['fileO.txt', "file00.txt', 'filel.txt']

BosmoikHO, Bac yauBuio, uto arpudyrt diff_files He comep:XuUT HUYETrO,
XOTs MBI co3fanu daiin filel 1.txt ¢ yauKaapHOM nHbopmarueii B HeM. [e-
JIO B TOM, 4TO aTpubyT diff_files BBISBIAET Pa3JIUUYUSA TOJBKO MEKIY OX-
HOMMEHHBIMHU (PaiijiaMu.
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3aTeM B3IJIAHUTE Ha Pe3yJabTAT BbIBOJA aTpubyTra same_files m obpaTure
BHUMAaHNE, UTO OH coo0IaeT o0 HAeHTUUYHLIX (aiiaax B JBYX KaTaJorax.
Haxomnelr, B mocyiegHeM npuMepe ObLI creHepupoBaH oTueT. OH HATJISIHO
Ccoo0IITaeT 0 pPa3IUUUAX MEXKAY AByMs (daiimamMmu. ITo ObLI JHUIIL OUYEHb
KpaTKuii 0030p BO3ZMOKHOCTEH MoayJisI filecmp, IOSTOMY MBI peKOMEHIyeM
00paTuUThCSA K JOKYMEHTAIIMN B CTAaHAAPTHOI Oubanorexke a3bika Python,
4TOOBI IOJYUYUTDH IIOJIHOE IIPEJCTAaBJIE€HNE O MMEIOIIUXCSA BO3MOYKHOCTAX,
JIJIS1 OMUCAHUSA KOTOPBIX MBI HE paclojaraeM JOCTaTOYHBIM IIPOCTPAHCTBOM
B KHUTE.

Ncnonb3oBaHue os.listdir

E1ie onuH JIeTKOBECHBIN CIIocO0 CpaBHEHUS MBYX KaTAJOTOB OCHOBaH Ha
WCHOOJIb30BaHUM MeToma 0S.listdir(). Meronm os.listdir() mo:KHO Impen-
CTaBJATH cebe KaK aHAJOT KOMAaHILI 1S — OH BO3BpAIllaeT CIUCOK O0OHAPY-
sKeHHBIX (paiios. 3wk Python mogmep:kuBaeT MHOMECTBO MHTEPECHBIX
cII0c000B pabOThI CO CITUCKAMM, II09TOMY BBl MOXKETe MCII0JIb30BATh METO/T
0s.listdir() masa BBIABJIEHUS Pa3IMUUil MeXKAy KaTajoraMu, IIPOCTO IIpe-
00pasys CIMCKY BO MHOKECTBA U 3aTE€M BBIUMUTAA OJHO MHOXKECTBO U3 APY-
roro. Husxe mokasaHo, Kak aTo gejaeTrcsa B 00oa0uke IPython:

In [1]: import os
In [2]: dirA = set(os.listdir("/tmp/dirA™))

In [3]: dirA
Out[3]: set([ filel.txt", 'file00.txt', "fileO.txt'])

In [4]: dirB = set(os.listdir("/tmp/dirB"))

In [5]: dirB
Out[5]: set([ filel.txt"', 'file00.txt", "filell.txt', 'file0.txt'])

In [6]: dirA - dirB
Out[6]: set([])

In [7]: dirB-dirA
Out[7]: set([ filell.txt'])

B sTomM mpuMepe MOXKHO BHUAETH, UTO MBI IIPeoOpasoBaid ABa CIUCKA BO
MHOXK€ECTBA, a 3aTe€M BBIIOJHUWJIN OIePaINio0 BEIYUTAHUSA, UYTOOBI BHIABUTH
pasauumusa. Obparute BHUMaHNUE, YTO B CTPOKe [7] OBLIO IOJYyYEeHO MMSA
file11. txt, moTromy uTo dirB ABaAAEeTCA HAZMHOMKECTBOM AJd dirA, HO B CTPO-
Ke [6] 651y mOJTyYeH IIyCTOM Pes3yJIbTaT, IIOTOMY YTO MHOXKeCTBO dirA comep-
JKUT 9JIEMEHTbhI, KOTOPEIE cofepsKkaTcsa B MHOKecTBe dirB. IIpu ncmosabzoBa-
HUU MHOYKECTB JIETKO MOYKHO CO3JaTh IIPOCTOE O0'beJUHEeHNE IBYX CTPYK-
TYP AAHHBIX, BEIYUTAA MOJIHBIE ITYTU B OJHOM KaTaJjioTe U3 IIyTEN B IPYTroM
KaTajore, U KOONUPys HalifeHHbIe pasanuus. O0bequHeHNe JaHHBIX MbI
paccMOTpPUM B CJIEAYIOIIEM paszelie.

OgHAKO 9TOT IOAXOM WMeEeT CYIIeCTBEHHbIE orpaHmyeHusa. DarTuyeckoe
uMs (aiiga 4acTo MOYKET BBOAUTH B 3a0JIy KIeHNE, IOCKOJIbKY HUYTO HE Me-
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IIaeT uMeTh (haijI ¢ HyJIeBbIM Pa3MepPOM, MM KOTOPOIr'o COBIIAZAET C MMe-
HeM (aiiiaa, umeromiuMm pasmep 200 I'Gaiit. B ciexnymolimeM pasjeiie MbI
IIPEICTABUM HECKOJIBbKO JIYUIIHI CII0co0 OOHAPYIKEHUS Pas3Induuil MeXKIy
KaTajoraMmum nu 06’belII/IHeHI/IH X COmepXnumMoro.

Ob6bveanHeHUe AaHHbIX

Kax 0bITh, KOTZ[a HEOOXOAMMO He IIPOCTO CPABHUTEL (PAMILI C JAaHHBIMH, HO
ele U 00bEeAUHUTE JBa JepeBa KaTayoroB B oguo? I'maBHas mpobaema co-
CTOUT B TOM, UTOOBI 00'b€IUHUTE COAEePIKUMOe OJHOTO IepeBa ¢ Ipyrum oes
co3maHuA IyOJIUKAaTOB (haiijoB.

BbI Morsim GBI IPOCTO BCJIETIYIO CKOMMMPOBATh (Paiiiabl 13 OSHOTO KaTajaora
B IPYroil U 3aTeM YAAJIUTHL AyOJauKaThI (DailjioB, HO ropasno sddeKTBHEE
Ob110 OBI BOOOIIIE He cO3MaBaTh NIyOJIUKAThI. J[0CTaATOYHO ITPOCTOE PeIlleHre
3TOM TTPOOBJIEMBI COCTOUT B TOM, UTOOBI CPABHUTD JBa KaTajaora ¢ IIOMOIITLIO
dyaruu dircmp() 3 momyaa filecmp u 3aTeM CKONMPOBATH YHUKAJIHHBIE
¢aiyIbl ¢ IOMOIILIO IIPHEeMa, OCHOBAHHOT'O HA MCIIOJb30BaHMUM 0S.listdir,
omucaHHoro Buimle. Hannyuliiee perreHre 3aKJI0YaE€TCA B UCIIOJIb30BAHUY
KOHTPOJBHBIX cyMM MD5, 0 ueM pacckasbIBaeTcs B CJIEIYIOIEM pasjelie.

CpaBHeHue KOHTPOJibHbIX cymm IMID5

Breruncienue KoHTpoabHOUW cymmbl MD5 ¢aiisa u cpaBHeHUe ee ¢ KOH-
TPOJBHOM CyMMOU Apyroro ¢aiija HalloOMUHAET CTPeJb0y M3 rpaHaToOMeTa
oo ABUKYIeiicsa muilieHu. Takoe MOIIHOe OpYysKKe BBOAUTCS B JeCTBUE,
Korga TpebyeTrcs IoJIHaA YBEPEHHOCTh B CBOUX AeNcTBUAX, X0TA 100-1mpo-
IEeHTHY rapaHTHI0 MOMKET JaTh TOJLKO II00aiiToBOe cpaBHeHMe (hailjioB.
B npumepe 6.7 mokasaHa (QpYHKIHS, KOTOpad NPUHHMAET IyTh K (aiay
¥ BO3BPAIIlAaeT ero KOHTPOJIbHYIO CYMMY.

ITpumep 6.7. Bvoiuucaenue KOHmpoavHoil cymmuvt M D5 gaiina
import hashlib

def create_checksum(path):

YuTaeT Gann. BoyncnseT KOHTPONbHYH Cymmy danna, CTPOKY 3a CTPOKOW
BosBpawaeT nONHyN KOHTPONbHYH CymMmy ANs BCEro ¢anna.

fp = open(path)
checksum = hashlib.md5()
while True:
buffer = fp.read(8192)
if not buffer: break
checksum. update(buffer)
fp.close()
checksum = checksum.digest()
return checksum
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Huxe mpuBoauTCcAa npuMep UCIOJIbL30BAHUSA 3TON (DPYHKIIMY B MHTEPAKTHIB-
HoMt o6osouke IPython mis cpaBHerHusa ABYX (paitios:

In [2]:
In [3]:

True

In [5]:

from checksum import createChecksum

if createChecksum(“image1”) == createChecksum("image2")
print "True”

if createChecksum(“image1") == createChecksum(“image_unique")

print "True”

B sTom nmpuMepe KOHTPOJIbHBIE CYMMBbI (DaiijIoB CPDAaBHUBAIOTCS BPYYHYIO, HO
MBI BIIOJIHE MOMXeM UCIIOJIbB30BaThb HpOFpaMMHBIfI Kon, HAOUCAHHBIN paHee,
KOTOPBIHA BO3BpAIIlaeT CINCOK IIyTel, A PeKYPCUBHOTO CPaBHUBAHUS Je-
peBa KaTajioroB U IIOJYUYUTEL CIUCOK AYyO0aInKAaToB. IIpenaects yaoouHoro API
COCTOHT B TOM, UTO €r0 TeIlleph MOXKHO MCIOJL30BaTh B o0osmouke IPython
C IeJIbI0 TECTUPOBAHUA HAINUX PEIleHUH B MHTEPAKTHBHOM pekume. 3a-
TeM, eCJU pellleHre padoTaeT, Mbl MOKEeM CO3JATh APYroil MoAyJb. B mpu-
Mepe 6.8 MPUBOAUTCS IIPOrPAMMHBINA KOJ, KOTOPBIN OTBICKUBAET AyOJIUKA-
ThI (DAAJIOB.

IIpumep 6.8. Buiiucaenue koHmpoavrovlx cymm M D5 6 Oepese kamanozoe

In [1]:
In [2]:
In [3]:
In [4]:

In [5]:
Out[5]:

In [6]:
In [7]:
In [8]:

¢ yeavio noucka 0ybauramos ailios
from checksum import createChecksum

from diskwalk_api import diskwalk

d = diskwalk('/tmp/duplicates_directory")
files = d.enumeratePaths()

len(files)
12

dup = []
record = {}

for file in files:

compound_key = (getsize(file),create_checksum(file))
if compound_key in record:

dup.append(file)
else:

record[compound_key] = file

In [9]:

print dup

['/tmp/duplicates_directory/image2’ ]
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®dparmMeHT ITPOrPAaMMHOTO KOMla, KOTOPLIH ellle He BCTpedasicad HAM B IIpe-
IBIAYINUX IPUMepax, HAaUMHAaeTcsa B CTPoKe [7]. 31ech MBI CO3aJIU ITYCTOM
cJ0Bapb, U 3aTeM COXpPaHAeM BBHIUUCJEHHBIEe KOHTPOJbHBIE CYMMBI B BUZE
KJouei. Biarogaps sToMmy JIerKo MOYKHO OIIpeleIuTh, ObLIa JIU paHee BhI-
YyCcJeHa Ta UM WHAs KOHTPOJIbHAs cymMMa. Eciu ObLia, MBI IIOMEII[aeM
daitn B ciucok aybamkaToB. Temmeps gaBaiTe BBIAEJIUM YacTh IPOTPaMM-
HOTO KOJa, KOTOPYIO IO3AHee Mbl CMOYKEM MCIIOJIb30BAaTh B PA3HBIX CIlEHA-
pusx. B KoOHIle KOHIIOB, 9TO oueHb yamobHo. Kak aTo caenaTh, moKasaHO
B mpuMepe 6.9.

ITIpumep 6.9. I1ouck dybaurxamos

from checksum import create_checksum
from diskwalk_api import diskwalk
from 0s.path import getsize

def findDupes(path = "/tmp")
dup =[]
record = {}
d = diskwalk(path)
files = d.enumeratePaths()
for file in files:
compound_key = (getsize(file),create_checksum(file))
if compound_key in record:
dup.append(file)
else:
#print "Creating compound key record:”, compound_key
record[compound_key] = file
return dup

if __name__ == "__main__"
dupes = findDupes()
for dup in dupes:

print "Duplicate: %s” % dup
3amycTUB 3TOT CIleHapHUil, MbI IOJYUYUJIY CHAETYIONTNHN Pe3yIbTAaT:

[ngifteMacintosh-7][H:10157]1[J:0]# python find_dupes.py
Duplicate: /tmp/duplicates_directory/image?2

Mebl HageeMcCs, BBl 3aMETUJIU, YTO STOT MPUMED JeMOHCTPUPYET IpeuMy-
IIecTBa IIOBTOPHOTO MCIIOJH30BAHUS CYIIECTBYIOIIEro MPOrPaMMHOTO KO-
na. Temeps y Hac mMeeTcs YHUBEPCAJIBHBIN MOAYJb, IOJYYAIOIUN NMYTh
K JlepeBy KaTaJIOTOB U BO3BPAIIlAIOIUNA CIMCOK AyOJHUKATOB (PAiijioB. ITO
yiKe caMo 1o cebe yIo0HO, HO MBI MOYKEeM IIOHUTH ellle AajbIlle M aBTOMAaTU-
YeCKHU YAAJUTH AYOJINKATEI.

Ynaneuue (paiiaoB B A3LIKE BLIMOJHAETCSI OUEHDb IIPOCTO — C ITOMOIIBIO Me-
Tozma 0s.remove(). Ilyisg aTOro mpuMepa y Hac mMeeTcsI MHOXKECTBO (aiiyioB
pasmepom 10 M6aiiT B Hamem Karasuore /tmp. Ilonpobyem yzanuTb onqmH
13 HIX, BOCIOJIb30BABIINCHL METOIOM 0S. remove( ):
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In [1]: import os

In [2]: os.remove("10
10mbfile.0 10mbfile.1 10mbfile.2 10mbfile.3 10mbfile.4
10mbfile.5 10mbfile.6 10mbfile.7 10mbfile.8

In [2]: os.remove( 10mbfile.1")

In [3]: os.remove("10
10mbfile.0 10mbfile.2 10mbfile.3 10mbfile.4 10mbfile.5
10mbfile.6 10mbfile.7 10mbfile.8

Ob6paTuTe BHUMaHNe, KaK QYHKIIUA JOMOJHEHNA IO KJIAaBUIITe Ta0yIAIINN
B obosiouke IPython mossojsier yBuIeTh CIIMCOK COOTBETCTBYIOIIUX (Daii-
JI0B. BBI TOJIXKHEI 3HATH, YTO METOZ, 0S. remove () yaaaseT (pailjabl, HUUero He
coo0I11aa 1 HaBCeTJa, YTO MOXKET He BCera COOTBETCTBOBATH HAIIIMM JKeJia-
HUAM. YUUTBIBasA 3TO 00CTOATEJIBCTBO, MBI MOKEM PeaJlM30BaTh MPOCTOM
MEeTOJ, KOTOPBIN OyAeT yAalaTh IyO0JuKaThl, M 3aTeM PacIIupuThb ero. Ilo-
CKOJIbKY HMHTepakTuBHaA obosouka IPython mossoJsisier ierko mpoBepuTh
3Ty UJEI0, Mbl HAIIUIIIeM IIPOBEPOUHYIO (DYHKIIUIO IIPSAMO B HEHl U cpasy Ke
IIPOBEPUM €e:

In [1]: from find_dupes import findDupes
In [2]: dupes = findDupes("/tmp")

In [3]: def delete(file):
import os
print "deleting %s” % file
os. remove(file)

In [4]: for dupe in dupes:
delete(dupe)

In [5]: for dupe in dupes:
delete(dupe)

deleting /tmp/10mbfile.
deleting /tmp/10mbfile.
deleting /tmp/10mbfile.
deleting /tmp/10mbfile.
deleting /tmp/10mbfile.
deleting /tmp/10mbfile.
deleting /tmp/10mbfile.

@ N oo~ W

B sToM mpuMepe MBI HECKOJIBKO YCJIOKHUIM CBOM METOH yaajleHus, goda-
BUB B HEro MHCTPYKIIUIO Print, KoTopas BHIBOAUT UMeHa yaalsgeMbIX (aii-
JIoB. MBI y:Ke co3JaIu JOCTATOUHO MHOTO IIPOrPAMMHOTO KO/a, IIPUTOJHOTO
JJIsI MHOTOKPATHOTO KUCIIOJIb30BAHUS, II0ATOMY V HAC HET HUKAKUX MPUYNH
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OCTaHaBJIMBATHLCA HA JOCTUTHYTOM. MBI MOYKEM CO37aTh eIlle OAMH MOAYJIb,
KOTOPLIH 6y/IeT BBITIOJIHATH Pa3JIUYHbIE OTIepaluu YAAJIeHU, ToJIydas 00b-
exT Tuma file. ATOT MOAYJab make He TPeOyeTcA IPUBSA3BIBATH K IIOUCKY
IyOJIMKATOB, €Tr0 MOYKHO MCIIOJb30BaTh IJIs yAaJleHuA JIo0bIX daiimos. Hc-
XOIHBIN TEKCT MOAYJIA IIPUBOAUTCS B mpumepe 6.10.

ITpumep 6.10. Modyav delete

#!/usr/bin/env python
import os

class Delete(object):
"""MeToms ypanexund, paboTawune ¢ obbekTamu Tuna file"""

def __init_ (self, file):
self.file = file

def interactive(self):
" UUHTEepaKTVBHBIA pexuM yaaneHus” "

input = raw_input("Do you really want to delete %s [N]/Y" % self.file)
if input.upper() == "Y":
print "DELETING: %s™ % self.file
status = os.remove(self.file)
else:
print "Skipping: %s” % self.file
return

def dryrun(self):
" UMnTaumns yoaneHnat

print "Dry Run: %s [NOT DELETED]" % self.file
return

def delete(self):
"""YpanaeT dainn 6e3 AONONHUTENbHBIX YCnoBuin™ ™"

print "DELETING: %s™ % self.file
try:

status = os.remove(self.file)
except Exception, err:

print err
return status

if __name__ == "__main__":

from find_dupes import findDupes

dupes = findDupes('/tmp")

for dupe in dupes:
delete = Delete(dupe)
#delete.dryrun()
#idelete.delete()
#tdelete.interactive()

B saToM Moaysie mMeeTcA TPU PasINUYHBIX MeToAa yaajdeuus. Meron ynae-
HUS B MHTEPAKTUBHOM DE)KUMe 3aIlPAIlIBaET y IOJIb30BATEJA IIOATBEPIK-



238

[naBa 6. [JaHHble

JIeHMe 118 KaKoro aitia, KOTOPHIM IPefIoIaraeTcs yIaJIuTb, JTO MOYKET
TIOKAa3aThbCA Pas3ApasKarolllM, HO 3TOT METOJ 00ecIeurnBaEeT XOPOIIYIO 3a-
IITUTY JJISI T€X, KTO BIIOCJEACTBUU Oy IeT COTPOBOKIATH MU USMEHATDH dTOT
OPOTPaMMHBIN KOJI.

MeTton mpo6HOTO pesKuMa BCero JIMIIh UMUTHPYeT yaaieHue. M, HakoHeII,
nMeeTCsS MeTOJ, KOTOPBIH yaaasaeT (aitabl 6e3B03BpaTHO. B KOHIle MOAYJIs
MOJKHO YBUIETh 3aKOMMEHTUPOBAHHBIE BAPUAHTHI UCIIOJIb30BAHUA KaMK 10"
To U3 Tpex MeTomoB. Huike mpUBOAATCA IPUMEPhI KaKIOr0 M3 METOLOB
B IeVICTBUU:

e IIpoOGHBIN peRuM

ngift@Macintosh-7][H:10197]1[J:0]# python delete.py
Dry Run: /tmp/10mbfile.1 [NOT DELETED]

Dry Run: /tmp/10mbfile.2 [NOT DELETED]
Dry Run: /tmp/10mbfile.3 [NOT DELETED]
Dry Run: /tmp/10mbfile.4 [NOT DELETED]
Dry Run: /tmp/10mbfile.5 [NOT DELETED]
Dry Run: /tmp/10mbfile.6 [NOT DELETED]
Dry Run: /tmp/10mbfile.7 [NOT DELETED]
Dry Run: /tmp/10mbfile.8 [NOT DELETED]

* VHTEepaKTUBHBIA PEIKUM

ngift@Macintosh-7][H:10201][J:0]# python delete.py
Do you really want to delete /tmp/10mbfile.1 [N]/YY
DELETING: /tmp/10mbfile.1
Do you really want to delete /tmp/10mbfile.2 [N]/Y
Skipping: /tmp/10mbfile.2
Do you really want to delete /tmp/10mbfile.3 [N]/Y

e VYnanenue

[ngift@Macintosh-7][H:10203][J:0]# python delete.py
DELETING: /tmp/10mbfile.

DELETING: /tmp/10mbfile.
DELETING: /tmp/10mbfile.
DELETING: /tmp/10mbfile.
DELETING: /tmp/10mbfile.
DELETING: /tmp/10mbfile.
DELETING: /tmp/10mbfile.
DELETING: /tmp/10mbfile.

N o oW

BbI MOsKeTe COTIacCuThCS, UTO IPUEeMbI MHKATICYJIAINY, TOJO0HbIE TEM, UTO
ObLIM MIPOJAEMOHCTPUPOBAHLI BBIIIE, OYEHDL YAOOHBI, KOTJA MPUXOLUTCS
MMETb JIeJI0 C JAHHBIMHY, IIOTOMY YTO Bbl MOXKETE IPEeJOTBPATUTh BOSHUKHO-
BeHMe TpobjsieM B OyAyIieM, aOCTparupoBaBIINCh OT KOHKPETHOH CUTYya-
WY U pelllasg YHUBePCaJbHYIO 3amauy. B fanHOM ciydyae HaM HEOOXOIMMO
OBLIO peain30BaTh yaajleHue AyOJNMKaTOB (PAiijioB, IIO3TOMY OBII CO3JAH
MOJYJIb, KOTOPBIN YHUBEPCAJIbHBIM CIIOCOOOM OTBICKUBAET (halJibl U yaaaa-
eT ux. MbI MOTJix OBI CO3MATH €Ille OAUH MHCTPYMEHT, KOTOPBIHN IIOJIydaeT
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00beKT Tuma file M BBIMOJHsSET cikaTue (aiima. I MBI gelicTBUTEIHLHO
BCKOpe IOJ0iAeM K 9TOMY IPUMEPY.

Mounck pannoB 1 KaTanoros No WaGNoHy

o cux mop MBI paccCMaTpPUBAaIM CIOCOOBI 00pPaboTKY KaTasioroB u (aiioB
¥ TaKue JeMCTBUA, KaK IIOMCK AyOJIMKATOB, yAaJeHne KaTajJoros, mepeme-
IeHne KaTajaoros u Tak gaugee. Cleayiomuii mar B OCBOEHUN JepeBa KaTa-
JIOTOB COCTOUT B HNPHUMEHEHUU IIOMCKAa IO IIabJoHY Ju60 KAaK CaAMOCTOS-
TeJBHOH oIleparuu, Jubo B KoMOMHAIINY ¢ IpeasAyIumMy npuemamu. Kak
¥ Bce mpouee B si3bike Python, peanusamnusa moucka 1o ma6ioHy paciiupe-
HUA WJIW MMeHHU (paijia BBIMIOJHAETCS OUeHb IIPOCTO. B aToM pasiesie MbI
OPOAEMOHCTPUPYEM HECKOJBKO O0IIUX IIP00JIeM, CBSIBAHHBIX C IIOUCKOM II0
I_HaGJIOHy, U IIDMMEHUM IIPDMEeMBI, MCIIOJIb3OBaBIIINECA paHee, OJid CO3OaHnuA
IIPDOCTBIX, HO MOIITHBIX NMHCTPYMEHTOB.

OueHb YaCTO CHUCTEMHBLIM AAMUHHCTPATOPAM HPUXOAUTCA CTATKUBATHCH
¢ Heo6XOITMMOCTBIO OTHICKATD U YAAJIUTD, IEPEMECTUTh, IePenMeHOBATb NN
CKOIIMPOBATH (DAJIBLI OIIPeeIeHHBIX TUIIOB. CaMbIil IPOCTOI MOAXOM K pe-
IIEHUIO ATOM 3ajauu B sisbiKke Python 3akatouaercs: B UCIIOIL30BAHUY MOZY-
aa fnmatch mam glob. OCHOBHOE OTJIMYME MEKAY STUMU IBYMS MOIYJISIMU
3aKJI0YaeTcs B TOM, uTO pyHKIuUA fnmatch() mpu cOIOCTaBI€HUN MUMEHU
daiina c madaorom UNIX BosBpalraer 3HaueHue True uau False, a PyHK-
nusA glob() Bo3BpallaeT CIMCOK OyTell K daiiaaM, MeHa KOTOPBIX COOTBET-
CTBYIOT 11a610HY. 1J1a co3manms 6ojee CI0KHBIX NHCTPYMEHTOB IIOMCKA II0
m1a6JIOHY MOYKHO MCIIOJIB30BATEL PEryJsapHble BrIpaskeHusa. O0 McIoIb30Ba-
HUY PeTryJIAPHBIX BEIpaKeHUH 60Jiee TOAPoOHO pacCcKasbIBaeTCs B TaBe 3.

B npumepe 6.11 nokazano, Kak UCHOJIbL3YIOTCS pyHKIMY fnmatch() m glob().
31ech MBI CHOBA IIOBTOPHO MCIOJIb30BAJIN IPOTPAMMHBIA KOJ, CO3JaHHBIHI
HaMM paHee, UMIIOPTHUPOBAaB KJacc diskwalk 3 moxgyad diskwalk_api.

ITpumep 6.11. Henonvsosanue pyuruyuii fnmatch( ) u glob( )
6 UHMepaKMUEHOM pexcume 0as noucka gaiinos

In [1]: from diskwalk_api import diskwalk
In [2]: files = diskwalk("/tmp")
In [3]: from fnmatch import fnmatch

In [4]: for file in files:
if fnmatch(file, "».txt"):
print file

/tmp/file. txt
In [5]: from glob import glob

In [6]: import os
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In [7]: os.chdir("/tmp™)

In [8]: glob("+")
OQut[8]: ['file.txt', ‘'image.iso’, 'music.mp3']

B sTom npumepe, mocse TOro KaK MbI BOCIOJIB30BAJIUCH HAIIINM MOIYJIEM
diskwalk_api, y Hac moaBUJICS CIHCOK HOJHBIX IIyTel K (paiimaM, HAXOIA-
mumMcsa B Karajgore /tmp. Ilocae 3Toro Mbl MCHOJb30BaAJMU (HYHKITUIO
fnmatch(), 4TOOBI OIIpeeJIUTHL COOTBETCTBIE KasKA0To (aiija mabJaoHy
"« txt". @yHKIUa glob() oTaMUaeTcsa TeM, UTO OHA CPas3y BLIIIOJHSIET CO-
TocTaBJIeHUWE C MIa0JJ0HOM UM BO3BpAIlaeT COMCOK MMeH (daitnoB. PyHKITUA
glob() sBaAseTcs 6GoJiee BBICOKOYPOBHEBOU MO OTHOIIEHUIO K QPYHK UK
fnmatch(), HO 00e OHU ABJSIOTCS HE3aMEeHUMbBIMU NHCTPYMEHTaMU IIPU pe-
IIIeHN HEMHOI'O Ppa3HbIX 3aJa4.

dyuxiuo fnmatch() ocobeHHO YA00HO NCIIONL30BATE B KOMOMHAIIUY C IIPO-
rPaMMHBIM KOJIOM, CO3AAOINUM (GUJILTP IJIA IONCKA JAHHBLIX B JepeBe Ka-
tajoros. HYacTo npu paboTe ¢ KaTajoraMu ObIBaeT HEOOXOAMMO paboTaTh
¢ aitiaMu, ©MeHa KOTOPBIX COOTBETCTBYIOT OIIPEIEI€HHBIM IIa0JIOHAM.
YT00BI YBULETH 9TOT IIPUEM B IeHCTBUU, MBI IIOIIPOOYEM PEIIUTD KJIacCHuue-
CKYIO 3a7jaUy CHUCTEMHOTO afMUHUCTPHUPOBAHUS 10 IIePEeNMEHOBAHUIO BCeX
(aitioB B AepeBe KaTaJIOr0B, UMeHA KOTOPBIX COOTBETCTBYIOT 3aJaHHOMY
miabyony. imeliTe B BUY, UTO IIePeMMEHOBBIBATE (palyibl TAK 2Ke IPOCTO,
KaK yIalATh, CXKUMATh UM o0pabaTbiBaTh ux. I/ peleHus mogo0HbBIX
3aJ1au UCIOJIb3YeTCs IIPOCTOM aJIrTOPUTM:

1. ITonyuuTh OyTh K aiiay B KaTajaore.

2. BBIIOJHUTE JOIOJHUTEJbHYIO (GUIBTPAIHIO — B 3Ty OIEPAI[HI0 MOKET
OBITH BOBJIEUEHO HECKOJLKO (DIILTPOB, TAKNX KaK UM (paiiia, pacIiiu-
peHue, pasMep, VHUKAJIbHOCTD U TaK JaJiee.

3. BrImoHUTE JelicTBUe HaA (PamjioM — CKOIMMPOBAaTh, YAAJIUTH, CIKATh,

OPOUYUTATH U Tak najee. Kak sTo mesaercs, moKasaHo B mpumepe 6.12.
ITpumep 6.12. Ilepeumernosarnue ¢aiinos c pacuupernuem .mp3 6 pailio.

¢ pacwuperuem .txt

In [1]: from diskwalk_api import diskwalk

In [2]: from shutil import move

In [3]: from fnmatch import fnmatch

In [4]: files = diskwalk("/tmp™)

In [5]: for file in files:
if fnmatch(file, "».mp3"):
#306Cb MOXHO CHeNaTb BCE, 4TO YrOAHO: YAanuTb, NEepPeMecTWUTb
#nepesMeHoBaTb . ..XM-M, MeperMeHoBaThb
move(file, "%s.txt" % file)

In [6]: 1s -1 /tmp/
total 0
-rw-r--r-- 1 ngift wheel 0 Apr 1 21:50 file.txt



ObepTKa ans rsync 241

-rw-r--r-- 1 ngift wheel 0 Apr 1 21:50 image.iso

-rw-r--r-- 1 ngift wheel 0 Apr 1 21:50 music.mp3.txt
-rw-r--r-- 1 ngift wheel 0 Apr 1 22:45 music1.mp3.txt
-rw-r--r-- 1 ngift wheel 0 Apr 1 22:45 music2.mp3.txt
-rw-r--r-- 1 ngift wheel 0 Apr 1 22:45 music3.mp3.txt

IIpu mcmoIb30BaHUM IIPOTPAMMHOIO KOJa, paspaboTaHHOro paHee, mepe-
MMeHOBaHNe Bcex (ailyioB ¢ pacmupenueMm .mp3 B KaTajore yJa0KUJIOCH
B UeThIpe CTPOKH JIETKO YUTAEeMOT0 IIPOIPAMMHOI0 Koja Ha a3biKe Python.
Eciiu BbI OVH M3 HEMHOT'MX CHCTEMHBIX aJMUHUCTPATOPOB, KTO He IIPOYM-
TaJa Hu oxHoro sumusona us «BOFH» («Bastard Operator From Hell»), To
BaAM He Cpasy CTaHeT OYEBHIHO, UTO MOXKHO OBLIO OBl JajbIlle CAeaThb
c 3TUM (pparMeHTOM KoJa.

IIpencraBbTe, UTO y Bac MMeeTCA TeXHOJOTUUECKUil (DAalJIOBBI cepBep, KO-
TOPBLIN MCIIOJB3yeTCA HCKJIIUYUTEIBHO KAaK BBICOKOIPOM3BOAUTEILHOE
XpaHuauile GamjioB ¢ AajleKo He 0e3rpaHMYHOM eMKOCThIo. BeI cTanu 3a-
MeuaTh, YTO HUCKH cepBepa CTAJ! YacTO MePeroJHATHCSA, IIOTOMY UTO IIa-
pPouKa HeZoOPOCOBECTHBIX II0JIb30BaTejell IPUHAINCH pasMeIllaTh Ha HUX
coTHH rurabaitos (aisoB MP3. Koneurno, BbI MOrJIiu ObI BBECTH KBOTHPO-
BaHMe JUCKOBOTO IPOCTPAHCTBA IJIsS I0JIb30BaTeeli, HO HepeaKo KBOTHPO-
BaHNe IOPOoXKaaeT 60JibIlle mpobJeM, uem pernaeT. OLHO U3 peIIeHni COCTO-
UT B TOM, UTOOBI HAIMCATDh CIleHAPUH AJIA 3allycKa ero U3 ILIAaHUPOBIITNKA
cron Ka'KIyi0 HOUb, KOTOPLIM OyaeT OThICKHBATHL (aiiabl MP3 u BbImOJ-
HATL HaJ HUMU «CJy4YaiiHbie» omeparuu. IIo moHegeIbHHUKAM OH MOT OBl
maBaTh 9TuM (paiimaM pacHinpeHme .txt, IO BTOPHUKAM — CYKHMATh UX
B ZIP-apxuBHI, IO cpeJlaM — IepeMelaTh B KaTajor /itmp, o YeTBepram —
YIAJSaTh UX U OTCHLJIATH BJIAMEJbIy IIOJHBIN CIIMCOK yIAaJeHHBIX (haiijaoB
MP3 1o snexTpoHHOIT mouTe. MBI HE MOYKEM COBETOBATh BaM CHIeJIaTh 3TO,
ecJii, KOHeYHO, BbI He ABJAETeCh BIaJeblleM KOMIaHNM, Ha KOTOPYIO pa-
6oTaeTe, HO JJIS HACTOAIIEr0 «UYepTOBa yOII0IKa OollepaTopa» 3TOT IIPUMED
MOKHO CUHMTATh BOILJIOIIIEHNEM MEUTHI.

OOGepTKa gng rsync

Kakx BbI yiKe, HaBepHOe, 3HaeTe, rSync — 9TO MHCTPYMEHT KOMAaHAHOMH CTPO-
KU, IIepBOHAUAJIbHO paspabarwiBaBinuiicsa JuApio Tpumxenniom (Andrew
Tridgell) u ITomom Makkeppa (Paul Mackerra). B koume 2007 rozma craia
IOCTYHHA AJIS TECTUPOBAHUS Bepcusd 3, BKJIIOUAIOIIAs elre 0oJjiee IMINPOKUHA
mmepeveHb IapaMeTpPoB, YeM OPUTHHAIbHAS BEPCUS.

3a 3Tu TroAbI JJid HAC 'Sync IPeBPaTUJICSId B OCHOBHOM MHCTPYMEHT IIepeMe-
IeHuA JaHHBIX U3 MyHKTa A B MyHKT B. O0beM CTpaHUIILI CIPABOYHOTO
PYKOBOJCTBA M KOJHUYECTBO BO3MOKHBIX ITapaMETPOB IPOCTO IIOPaKAaIoT,
II09TOMY MBI PEKOMEHIyeM MO3HAKOMUTLCA ¢ HuMu mobau:ke. Bes nmpeyse-
JIWYEHUS YTUJIUTY SYyNC MOYKHO CUMTATh YHUKAJIbHBIM, Haubojiee mMoJjes-
HBIM MHCTPYMEHTOM KOMAaHIHOW CTPOKHU, M3 BCEX, UTO Koraa-imbo co3ma-
BaJIUCH IS CUCTEMHBIX aJMUHUCTPATOPOB.
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K sTomy crouT 106aBUTH, uTO A3bIK Python mpegocrasiiseT HECKOJILKO CIIO-
coboB ympasjeHusa moBegenmeM rsync. OgHa u3 mpodjgeM, ¢ KOTOPOM MbI
CTOJIKHYJINCh, COCTOSJIA B TOM, UTOOBI 00ECIIeUUTh KOMMPOBAHUE JAHHBIX
B 3allJIaHUPOBaHHOE BpeMsa. MBI He pas Mmomagaau B CUTYalluu, Korjga ObLIO
HeoOXOAMMO CUHXPOHU3UPOBATH TepabdaiThl JTaHHBIX MeKAY AByMA (aitio-
BBIMU CepPBEpaMU HACTOJBKO OBICTPO, HACKOJIBKO 3TO BOZMOYKHO, HO MBI CO-
BCEM He X0TeJI KOHTPOJUPOBATh ATOT IIPOIECC BPYUHYI0. OTO KaK pas Ta Cu-
Tyanus, B KoTopoil Python meiicTBUTENIBRHO MOXKET CBHIrPAThL 3HAUUMYIO
pOJIb.

C momomnbo s3bIKa Python MoKHO IpugaTh yTUINTE rSyNC HEMHOTO UCKYC-
CTBEHHOTO MHTEJIJIeKTa U HACTPOUTH ee IOJ CBOM HYKIbI. B TaKkoil cuTya-
Uy cieHapuii Ha sa3biKke Python umcmosbdyercss Kaxk CBA3YIOIIHIT IIPO-
TPAMMHBIN KOJZ, KOTOPBIXA 3actraBiaseT yTuauTbl UNIX BBIDOJIHATH TaKue
BeIIH, AJA KOTOPBIX OHM HUKOT/A He IpeJHasHavaJInuCh, U 6Jarogaps aTo-
MY BbI IIOJIyU4aeTe BO3MOKHOCTh CO3JaBaTh OUeHb I'MOKMe U JIeTKO HacTpau-
BaeMble MHCTPYMEHTHI. BBl 3iech MeliCTBUTEJILHO OrPaHUUYEHbI TOJIbKO Ba-
muM BooOpaskeHueM. B mpumepe 6.13. mpuBOAUTCSA OUEHBb IIPOCTOM CIleHAa-
puii, KOTOPLIH IPeACTABIAET COO0I 00EPTKY AJIA rsync.

ITpumep 6.13. IIpocmas o6epmia 0as rsync

#!/usr/bin/env python

#o6epTka BOKPYr rsync 18 CUHXPOHW3AUMM COAEPXMMOro [BYX KaTanoros
from subprocess import call

import sys

source = "/tmp/sync_dir_A/" #00paTuTe BHWMaHWe Ha 3aBepwanwuini CUMBON Cheua
target = "/tmp/sync_dir_B"

rsync = "rsync”
arguments = "-a”
cmd = "%s %S %s %s” % (rsync, arguments, source, target)
def sync()
ret = call(cmd, shell=True)
if ret 1= 0:
print "rsync failed”
sys.exit(1)
sync()

ATOT TIpUMep KEeCTKO OIpeessieT CHHXPOHU3AIINIO IBYX KaTaJoroB 1 BBI-
BOJIUT coolIlijeHne 00 omnbke, ecau KoMaHAa He cpaborana. OQHAKO MBI
Moriu ObI peajin30BaTh HeUTO 00Jiee MHTEePEeCHOE 1 PEIIUTh IIP00JIeMY, C KO-
TOPOII YacTO MPUXOAUTCS CTaJKuBaThcA. Hac yacTo BBIBBIBAIU, UTOOBI
CUHXPOHUBUPOBATH JBA OUEHBb OOJIBIINX KaTaJiora, HO Mbl IIPU 3TOM HE CO-
OupaJuch CJIEIUTh 3a CHHXPOHU3aI el JaHHBIX BCIO HOUb. Ho, eciiz BEI He
KOHTPOJIUPYeTe IMPOIeCC CUHXPOHUIAIMM, Bbl MOXKeTe OOHAPYKUTH, UTO
mpoIiecc ObLI IpepBaH Ha HOJIYTH, IPU 9TOM JaHHbBIE U IleJjlasi HOUb BpeMe-
HU OBLIM ITOTPAYeHbI BIIYCTYIO, & CaM IIPOIeCC CHHXPOHU3AINUY IIPUIETC
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ONATHL 3aIlyCKaTh Ha CIAEeAYIOIIUi AeHb. Mcmoabdyda Python, BeI MoxkeTe
co3maTh 60Jiee arpecCUBHYI0, BBICOKOMOTUBUPOBAHHYIO KOMAHIY I'Sync.

Yro morJia OBl eJIaTh BLICOKOMOTHBUPOBaHHAA KoMaHAa rsync? Oma moria
OBI JeJaTh TO JKe caMoe, UTO U BbI, ecJiu Obl KOHTPOJIMPOBAJIU IIPOIECC CUH-
XPOHM3aAIIlNU ABYX KaTaJIoroB: OHa MOIJia OBl IIBITATHCS IIpogoJIXKarb CUH-
XPOHUBAIIUIO O CAMOTO KOHIIa U 3aTeM IOChLIaka ObI COOOIIeHMe II0 dJeK-
TPOHHOM IOUTe C OMMCAHHEM TOr'0, UTO OBLIO caeaaHo. B mpumepe 6.14
IPUBOLUTCSA HEMHOTO 00Jiee IPOABUHYTHIN CIleHApuii-o0epTKa AJIs rsync.

ITpumep 6.14. Komanda rsync, komopas He 3agepuLaemcs,
noKa He 8bLNOLHUM 3a0aHUe

#!/usr/bin/env python

#obepTka BOKPYr rsSync [Ans CUHXPOHU3aUMU COAEPXMMOro [BYX KaTanoros
from subprocess import call

import sys

import time

"""gTa MOTMBMPOBaHHAA KOMaHAa rsync OyAeT NbTaTbCd CUHXPOHMBMPOBATH
KaTanoru, noka He CUHXPOHW3MPYET ux" "

source = "/tmp/sync_dir_A/" #Note the trailing slash
target = "/tmp/sync_dir_B"

rsync = "rsync”

arguments = "-av”

cmd = "%s %s %s %s” % (rsync, arguments, source, target)

def sync()
while True:
ret = call(cmd, shell=True)
if ret 1=0:

print "resubmitting rsync”
time.sleep(30)
else:
print "rsync was succesful”
subprocess.call("mail -s 'jobs done’ bofh@example.com”
shell=True)
sys.exit(0)

sync()

ITOT CIleHAPUI MaKCHMAJbHO YIPOINEH M COAEP:KUT KECTKO OIpeesieH-
HbIe JaHHBIE, HO 3TO — IIPHMeED II0JEe3HOT0 MHCTPYMEHTA, KOTOPBIN MOXKHO
co3paTh OJid aBTOMaTHU3alluy 4ero-To, 4To BaM OOBIYHO IIPUXOOAUTCA KOH-
TPOJMPOBATh BPYUHYIO. B 9TOT ciieHapuii MOXKHO HO06GAaBUTH TaKKe 0COOEH-
HOCTH, KaK BO3MOMHOCTH yCTaHaBJIMBATh HMHTEPBaAJ MEXAY IIOIBITKAMN
¥ OTPAHNUYNBATH KOJMUYECTBO IIOILITOK, IIPOBEPATH 00bEM CBOOOLHOI'O AUC-
KOBOT'O IIPOCTPAHCTBA Ha MAIIKWHE, C KOTOPO YCTAHABIMBAETCS COEIUHE-
HUe, U TaK Jajee.
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MeTapaHHble: gaHHble O JaHHbIX

BoJbIIUHCTBO CUCTEMHBIX aIMUHUCTPATOPOB HAUMHAIOT BHUKATD B CYTh Je-
Ja, Korja MPpUHUMAIOTCA MHTEPEecoOBaThCA HE TOJbKO MaHHBIMU, HO W JaH-
HBIMU O JaHHBIX. MeTagaHHble, AU AaHHBIE O JAHHBIX, YACTO MOTYT WI-
paTth OoJiee BarKHYIO POJib, UeM caMu JaHHble. Hanpumep, B KMHOIIPOU3-
BOJICTBE U B TeJI€BUACHUY OJHU U Te JKe JaHHbIe YaCTO XPAHATCS B HECKOJIb-
KHX KaTaJjorax BHyTpH ()aiiJIoBOil CUCTEMbI UJIU JasKe B PAa3HBIX (pallJIOBBIX
cucremax. CiekeHue 3a TAKMMHU HAHHBIMUA YaCTO IPUBOAUT K CO3JAHUIO
CBOEro pojia CUCTeMbl YIIPABJICHUSA MeTaaHHBIMU.

MeTazaHHBIE — BTO JaHHBIE O TOM, KaK OPTaHU30BAHLI U KaK MCIOJIb3YIOT-
cd ompefesieHHbIe (DAMJIbl, YTO MOMKET OBITH OUEHb BAaKHO AJIS IPUJIOKE-
HUA, IJA [IPoIlecca IMPOU3BOACTBA MYJIbTUILINKAIMOHHOIO (DUIbMa WU
IJIS IPOIeAyPhl BOCCTAHOBJEHUS M3 pes3epBHOI kKomuu. Python raxike
CMOKEeT IIOMOYb B 9TOM, IIOCKOJILKY Ha 9TOM A3bIKe JIETKO MOKHO PeaJinso-
BaTh KaK UTeHUE, TaK U 3aIINCh METAJaHHBIX.

Paccmorpum ucnosb3oBanue monyasapaoro cpeacrea ORM (Object-Relati-
onal Mapping — 00'beKTHO-peaannonuas npoexnus) SQLAlchemy mis cos-
IaHUs MeTaJaHHBIX o (haitioBoii cucreme. K cuacteio, s SQLAlchemy
MMeeTCs OUeHb KaueCTBeHHAA JOKYMEHTAIINA, & KPOME TOT'0, 3TOT IIPOLYKT
pa6oraet ¢ SQLite. Ha mam Barisim, 5To moTpsacaIasd KOMOMHAIINAA, 10-
3BOJIAIOIIAs Pa3padaThIBATh COOCTBEHHbBIE PEIIeHN 10 YIIPABJIEHNIO MeTa-
ITaHHBIMUA.

B mpumepax BBIIIIE MBI BRITOJNHAIN 00X04 (DaiiioBOI CHCTEMBI B PerKUMe
peasbHOTO BpeMeHM, IPOU3BOIUIN 3aIIPOCHl M BBITIOJIHSAIN OeHCTBUSA HaJ
o0HapyKeHHBIMU (ailamMu. ITO HEBEPOATHO YAO0OHO, HO IIOUCK IO KPYII-
HBIM (hafiIOBBIM CHCTEMaM, COAEPKAIUM MUJIJINOHBI (PAiijioB, OTHHUMET
CJAUIIKOM MHOTO BPeMEHHU HHOTAA TOJbKO AJA TOTO, YTOOBI BBITTOJHUTH
eIUHCTBEeHHYIO omepanuio. B npumepe 6.15 MbI OKakeM, Ha YTO MOTYT
OBITh IIOXOXKU CaMble IIPOCThIe MeTaJaHHble, 00BEeINHUB IPUEMBI 00X01a
KaTtaJioroB co cpeactBom ORM.

IIpumep 6.15. Cos0anue memadannuvix o Qailnosoii cucmeme
¢ nomowvio SQLAlchemy

#!/usr/bin/env python

from sqlalchemy import create_engine

from sqlalchemy import Table, Column, Integer, String, MetaData, ForeignKey
from sglalchemy.orm import mapper, sessionmaker

import os

#nyTb
path = " /tmp”

#4acTb 1: Co3paHne MexaHv3ma
engine = create_engine('sqlite:///:memory: ", echo=False)

#4acTb 2. MeTagaHHbe
metadata = MetaData()
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filesystem_table = Table( filesystem', metadata,
Column( 'id", Integer, primary_key=True),
Column( 'path", String(500))
Column( ' file", String(255)),

)

metadata.create_all(engine)

#4acTb 3: knacc oTobpaxeHus
class Filesystem(object):

def __init__(self, path, file):
self.path = path
self.file = file

def __repr__(self)
return "[Filesystem( '%s', '%s')]" % (self.path, self.file)

#4acTb 4: QyHKUMA 0TOOpaxeHus
mapper(Filesystem, filesystem_table)

#4acTb 5: cospgaHue ceaHca
Session = sessionmaker(bind=engine, autoflush=True, transactional=True)
session = Session()

#4acTb 6: 00x04 GainoBoi cucTemb M 3anonHeHue 6asbl [aHHbX pPesynbTaTamu
for dirpath, dirnames, filenames in os.walk(path):
for file in filenames:
fullpath = os.path.join(dirpath, file)
record = Filesystem(fullpath, file)
session.save(record)

#4acTb 7: NoATBEPXAEHWEe 3anucu JaHHbx B 06asy
session.commit()

#4acTb 8: 3anpoc

for record in session.query(Filesystem):
print "Database Record Number: %s, Path: %s , File: %s " \
% (record.id, record.path, record.file)

ATOT cIleHapUil IIPOIIle IPeACTaBIATh cebe KaK II0caeq0BaTeIbHOCTD IIPoIie-
Iyp, BBIMIOJIHAEMBIX OfHA 3a Ipyroii. B mepBoii yacTu co3aeTcsa MeXaHuaM,
KOTODPBIA B AeHCTBUTEIHLHOCTH SBJSETCA JIUINh HECKOJBKO HEOOLIYHBIM
criocoOoM ompeaeeHns: 6a3bl JAHHBIX, KOTOpas OyAeT MCIOJIb30BAThCS I
XpaHeHUs MeTaJaHHBIX. Bo BTOPOI YacTu OmpeeaseTca SK3eMILIap Kiac-
ca MeTaJaHHBIX U co3maeTcs Tabauiia B 6a3e JaHHBIX. B TpeThbei yacTu o1-
pernensieTcs KJIacc, KOTOPBIH 6yIeT 0ToOpakaThbCs B TOJIBKO UTO CO3TAHHYIO
Tabauily 0asbl JaHHBIX. B ueTBepTOii yacTu BhI3LIBaeTCSA (PYHKI[UA OTOOpAa-
JKeHUsI, KOTopasd MPOU3BOAUT O0HEKTHO-PEIAIMOHHYIO ITPOEKIINI0, a IIo-
mpocTy — oTobpaskaeT Kjacc B Tabauily. B mATO# yacTu cosmaeTcs ceaHc
cBs3U ¢ 0as3oi JaHHBIX. O0paTUTEe BHUMAHUE, YTO 3/IeCh YKa3aHO HECKOJIb-
KO UMEeHOBaHHBIX apr'yMeHTOB, BKJIOUYasa autoflush u transactional.

Tenepsb, Korga co3faHue O0BEKTHO-PEIANUOHHON IPOEKIUM 3aKOHUYEHO,
B II€CTOM YaCTHU MbI BEIIIOJIHAEM yKe 3HAKOMBIE HAM JeliCTBUSA — U3BJIEKaeM
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uMeHa (paiioB 1 MOJHBIE ITyTH TP 00X0e AepeBa KaTajaoros. OgHaKoO 37eCh
nMeeTcs Iapa MHTepecHbIX npueMoB. O0paTuTe BHUMAaHNIE, UTO AJII KaXKI0-
ro OyTH ¥ UMeHU (ailja co3gaeTca OTAeJbHAA 3alKCh, KOTOPas 3aTeM CO-
xpaHsieTcsa B 6ase maHHBIX. Ilocye aTOro — B ceIbMOM YacTU — MbI IIOJTBEP-
JKJaeM TPaH3aKIIUIO B Halllel 0ase JaHHBIX, « PACIIOJOMKEHHON B ITIaMATH » .

Haxowmel, B BOCbMOI1 YaCTH BBIIIOJHAETCSA 3alIpoc — Ha sa3biKe Python, Ko-
HEYHO, BO3BPAIAIONINY 3alNCH, KOTOPbIe MBI IIOMECTHJIN B 0a3y HaHHBIX.
ATOT mpuMep MOT OBl CTATh JJIA Bac IIPEKPaCHOII BO3MOXKHOCTBIO II09KCIIe-
PUMEHTHPOBATH B CO3MaHUM COOCTBEHHBIX PEIleHUT NCII0JIb30BAHUA MeTa-
IaHHBIX ¢ nmpuMeHenueMm SQLAlchemy B Baieili KOMIAHNY WA Y KJIMEH-
TOB. OTOT HIPUMEP MOKHO PaCIIUPUTh TAKUMHU JOMOJHUTEILHBIMU BO3-
MOJKHOCTSAMM, KaK BBINOJHEHNE PEJANNOHHLIX 3alIPOCOB WJIM 3aIlHCh pe-
3yJIbTATOB B (haiij U Tak JaJiee.

ApxuBupoBaHue, okatme, oTobpaxkeHune
W BOCCTAHOBJIeHUE

HeicTBusa ¢ 60gbIIIIMU 00beMaMU JAHHBIX IIPEJCTABIAIOT co00H mmpobJe-
My, C KOTOPOH CHCTEMHBbIe AaJMHUHHCTPATOPHI CTAJKWUBAIOTCA M30 THS
B geHb. I[yig BRIMOJIHEHUA CBOeil PaboThl OHUM YAcTO HCIOJB3YIOT tar, dd,
gzip, bzip, bzip2, hdiutil, asr u Apyrue yTUJIUTHI.

XoTure BepbTe, XOTUTE HET, HO U B 9TOM cJyuae «baTapeiiKu BXOAAT B KOM-
IJIEKT IMIOCTABKM» — CTaHJapTHAasa 0ubanoTeKa a3bika Python nmeer BeTpo-
ey nmognep:xkky TAR-daitnos, zlib-daiinos u gzip-paiiinos. Ecau Bam
TpebyeTcs ciKaTHe U apXUBUPOBaHNIe, 3HAUUT, ¥ Bac He OyeT HUKAKUX IIPO-
6JieM, T. K. s13bIK Python npezgyaraer 6oraTeiii BELIOOP HEOOXOAUMEBIX HHCT-
pyMeHTOB. [laBaiiTe mo6auIKe IOCMOTPUM Ha JAeOYIIKY BCEX apXUBATOPOB —
tar — u yBuguM, Kak cTaHZapTHAA OUOJIMOTEKA PeasnsyeT ero HoAIePKKY.

WUcnonb3oBaHne mopynsa tarfile pnsa cospaHus
apxusoB TAR

Coszgats apxuB TAR oueHb IpoCTO, make CIUIITKOM IIpocTo. B mpumepe 6.16
MBI cO3JlaeM OueHb OoJbImoi (aiia. Ob6paTuTe BHUMaHNE, UYTO CUHTAKCUC
CO3JaHUA apXMBa HAMHOTO 60JIee IPOCTOM, YeM JajKe CHHTAKCUC UCII0JIH30-
BaHUs caMOM KOMAaHILI tar.

ITpumep 6.16. Cozdanue 60abUL020 MEKCMOB8020 Pailia
In [1]: f = open("largeFile.txt”, "w")

In [2]: statement = "This is a big line that I intend to write over and over
again.”

In [3]: x =0
In [4]: for x in xrange(20000):
X += 1
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fowrite("%s\n" % statement)

In [4]: 1s -1
-rw-r--r-- 1 root root 1236992 Oct 25 23:13 largeFile.txt

Tenepsb, Korjga y Hac uMeeTcsa 00JbIIOHN (haiiyi, HallOJHEHHBIIT MyCcOpOM, Ie-
penanum ero apxuBaTopy TAR, kak mokasaHo B npumepe 6.17.

IIpumep 6.17. Apxueupogarue codepicumozo pailia
In [1]: import tarfile
In [2]: tar = tarfile.open("largefile.tar”, "w")
In [3]: tar.add("largeFile.txt")
In [4]: tar.close()

In [5]: 11
-rw-r--r-- 1 root root 1236992 Oct 25 23:15 largeFile. txt
-rw-r--r-- 1 root root 1236992 Oct 26 00:39 largefile.tar

Kax Bumute, ObL1 cosmaH oObIuHBIN apxuB TAR, npuuem HamHOTO GoJiee
IIPOCTHLIM CIIOCOOOM, UeM C MCIIOJIb30BaHMEM KOMAHILI tar. OTOT IIPUMEP OII-
penesieHHO co3JaeT MpelefeHT K MCIOoJb30Bauuio obomouku IPython s
BBIIIOJIHEHU A [TOBCEHEBHOI pabOThI I10 CUCTEMHOMY aAMUHUCTPUPOBAHUIO.

HecmoTpsa Ha yaoberBo co3ganusa apxuBoB TAR ¢ momomeio Python, Tem
He MeHee, IIPAKTUUYECKI OeCIIOJIe3HO YIIAKOBLIBATL B apXUB ONUH-€IUHCT-
BeHHBIH (patin. Mcmoabp3ys TOT Ke caMblii mpreM 06X0a KaTajJloroB, KOTO-
pBIii MBI yoKe CTOJBKO pPa3 IPUMEHSAJM B STOU IjaBe, MOXKHO YIAaKOBATH
B apxuB TAR Bechk KaTaJior /¢tmp, OJid 4ero JOCTATOYHO BHIIIOJHUTH 00X0]
IepeBa KaTajJoroB U JOOABUTH B ApXUB KaKIbIN (paii, HaXOOAIIUICS B Ka-
Tajgore /tmp, KaK IOKalsaHo B mpuMepe 6.18.

IIpumep 6.18. Apxusuposarue codepicumozo 0epesa Kama.io208
In [27]: import tarfile
In [28]: tar = tarfile.open("temp.tar”, "w")
In [29]: import os

In [30]: for root, dir, files in os.walk("/tmp™)
C for file in filenames:

KeyboardInterrupt

In [30]: for root, dir, files in os.walk("/tmp™)
Ce for file in files:
S fullpath = os.path.join(root, file)
R tar.add(fullpath)

In [33]: tar.close()
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B ToM, 4TOGBI JOOABUTL B APXUB COAEPIKUMOE JAepeBa KaTaJIOTOB IIPHU ero
00x0/le, HET HUYETO CJI0YKHOTO, U 9TO OUEHDb HEIlJIOXOU IpueM, IIOTOMY UTO
ero MOXKHO OOBEIWHUTL C NPYTMMH IpUEeMaMU, PAcCMaTPUBABIITHMMUCH
B aToi riaBe. IIpeacraBbTe, UTO BBl apXUBUPYETE KATAJOT, 3alI0JHEHHBIH
MYJbTUMeIUNHBIMY (paiiiaMu. Briiao 661 HepasyMHO apXUBUPOBATh Ay0JIN-
KaTbl, I0ATOMY Y BaC BIIOJIHE MOJKET IIOABUTHCS JKeJaHue Iepe]] apX UBUPO-
BaHMEM 3aMeHUTh NyOJNKaThl CHMBOJIUUYECKUMU cchlaikamMu. O0Jagas sHa-
HUAMU, IOJYUEHHBIMHU B 9TOH IJiaBe, BbI JIETKO CMOJKeTe HalliCaTh CIleHa-
puii, KOTOPBIN cAejaeT 9TO U CIKOHOMHUT BaM HEMHOTO AMCKOBOTO IIPO-
CTpPaHCTBA.

ITockonbKy codmanme npocThbix apxuBoB TAR — 3aHsaTHe HOBOJIBHO CKYyU-
HOe, JaBaliTe MPUIIPABUM €ro c:karueMm bzip2, 4To 3acTaBUT Balll IIPOILEC-
COp CKYJIUTD U »KAJIOBATLCA HA TO, KAK MHOT'O BBIIIAJIO PA0OTHI HA €TI0 JOJIIO.
Anaropurm coxkatua bzip2 MHOTZA MOKET OKa3aThbCAd OTJINUYHON IIITYKOM.
ITocmoTpuM, HACKOJIBKO BIIEUATISIOIINUM OH AeHCTBUTEIBHO MOKET ObITh.

CospmamguM TeKCTOBEIN (paiia pasmepom 60 MbaiiT 1 coxxmem ero go 10 Koaiir,
KaK II0Kas3aHo B nmpumMepe 6.19!
ITpumep 6.19. Cosdanue apxusa TAR, cacamoezo no aazopummy bzip2

In [1: tar = tarfile.open("largefilecompressed.tar.bzip2”, "w|bz2")

In [2]: tar.add("largeFile.txt")

In [3]: 1s -h
fool.txt fooDirl1/ largeFile.txt largefilecompressed.tar.bzip2x
foo2.txt fooDir2/ largefile.tar

1n [4]: tar.close()

In [5]: 1s -1h

-rw-r--r-- 1 root root 61M Oct 25 23:15 largeFile.txt

-rw-r--r-- 1 root root 61M Oct 26 00:39 largefile.tar

-rwxr-xr-x 1 root root 10K Oct 26 01:02 largefilecompressed.tar.bzip2=*

Yro camoe yAUBUTEIbHOE, aJrOPUTMY bzip2 ymasioch CiKATh TEKCTOBBIN
daitn pasmepom 61 Mo6aiit B 10 Kb6aiiT, XO0TA MBI ¥ CMOIIIEHHUYAJTIN, UC-
IIOJIb3YS OGHU U Te JKe JaHHbIe CHOBA U CHOBa. KoHeuHO, 3TOT adhheKT OBLI
TOJTyYeH JajleKo He 6eCIJIaTHO, IIOTOMY YTO B CCTeMe Ha 6ase ABYXbAAED-
HorO poieccopa AMD Ha 5T0 TOoTPe6OBaIIOCH HECKOJIBKO MUHYT.

Tenepp mompobyeM ABUHYTHCS AAJBIIIE U CO3NATDH CKATHIN apXUB APYTUMU
IOOCTYOHBIMH ciiocobamMu, HauaB ¢ gzip. CMHTaKcHUC IIPU 3TOM MEHSeTcCs
BechMa HEe3HAUUTEJbHO, KaK MOKasaHo B mpumepe 6.20.

ITpumep 6.20. Cosdanue apxusa TAR, cacamozo no arzopummy gzip
In [10]: tar = tarfile.open("largefile.tar.gzip”, "w|gz")
In [11]: tar.add("largeFile.txt")
In [12]: tar.close()
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In [13]: 1s -1h

-rw-r--r-- 1 root root 61M Oct 26 01:20 largeFile.txt
-rw-r--r-- 1 root root 61M Oct 26 00:39 largefile.tar
-rwxr-xr-x 1 root root 160K Oct 26 01:24 largefile.tar.gzip»

ApxuB gzip To)Ke oTaMUYaeTcAd HEBEPOSITHO MAJEHLKMM pasMepoM, yMe-
crusinuck B 160 Kb6aiiT, mpuuem Ha mMoeill mainnHe cokaTeiii apxus TAR
OBLI CO3/AaH 3a HECKOJBbKO CeKYHI. B OOJbIINHCTBE CUTyaIllii 3TO HEILJIO-
X0 KOMITPOMICC.

Ucnonb3oBaHne moayns tarfile pnsa npoBepku
copepxumoro ¢pannos TAR

Tenepb, KOoTma y Hac uMeeTca MHCTPYMeHT cosganus gaitiaoB TAR, ects
CMBICJI IIOITPOGOBATEL ITPOBepUTh comepkuMoe GaitaoB TAR. Cosgars daiin
TAR — aTo nuinsk nmoagena. Eciu BeI mpopaboTaiu CUCTEeMHBIM aJMUHUCT-
PaTOPOM JOCTATOUHO IPOAOIKUTEJILHOE BpeMs, BaM, BEPOATHO, CJAYUaJIOCh
«IIOTOPETHh» C HEKAUYEeCTBeHHOI pe3epBHOI KONMWell NN CJIyYaaoch ObITH 00-
BUHEHHBIM B CO3JaHNY HEKAUeCTBEHHOM Pe3epPBHOM KOIIUH.

Yr0o6BI BOCIIPOM3BECTU 3Ty CUTYAIIUIO U MOAUYEPKHYTDH BasKHOCTh ITPOBEPKU
apxuBoB TAR, MBI mofeTMMCS MCTOPHEH O HAIlleM BBIMBIIIJIEHHOM ApPYTe,
KoTopyto HazoBeM «IIpob6aema mponagiiero apxusa TAR». Umena, HazBa-
HUA U PaKThI ABJISIOTCA BBIMBIILICHHLIMU. JI100bIe COBIAAEHUA C NeMCTBU-
TeJLHOCTBIO SIBJIAIOTCA CAYIAHHBIMU.

Harmm apyr paborasa B KPYIIHOH TeJEeCTYAMU B KaueCTBe CUCTEMHOTO aJMu-
HUCTPATOPa W OTBEUAJI 3a MOAAEPKKY OTAeJsia, BO IJIaBe KOTOPOT'O CTOSJI II0-
HACTOAIIEeMY HeBBIIEePKaHHBIN UeJOBEK. Y 9TOT0 PYKOBOAUTENA ObLIa pe-
myTanusa HeIpaBAWBOT0, UMITYJbCUBHOTO W HEBBHIAEP:KAHHOTO UYeJIoBeKa.
Ecau Bo3HMKAaJIa CUTyallXsA, KOrJa 9TOT CYMACIIIEeAIIINI COBEPIIA] IIPOMAax,
HaIpuMep He YKJaIbIBaJiCAd B OTOBOPEHHBIE C KINEHTOM CPOKY MJIN BBIIOJI-
Hs1JI CBOIO YaCTh IIPOTPAMMEI HE B COOTBETCTBUU C TPEOYEeMBIMU XapaKTepu-
CTUKaMU, OH C OOJIBIINM YAOBOJBCTBUEM JITAJ U MEPEKJIAABIBAT OTBETCT-
BEHHOCTb Ha KOro-HHOYAb APYroro. 3auacTyio 3TUM KeM-HuOYIb APYTUM
OKas3bIBAJICS HAIIl APYT, CUCTEMHBIN aJMUHUCTPATOD.

K cosxayieHuio, HAIII APYT OTBEYAJI 3a COAEPIKaHNe Pe3ePBHBIX KOIIUI 3TOr0
cymacireziiero. EMy y»e cTajio KasaTbCs, YTO HACTAJIO BPEMS IOLLICKU-
BaTh APYTIYIO paboTy, HO OH PaboTaJ B 9TOI CTYIUU yiKe MHOIO JIET, ¥ HEero
OBLJIO MHOTO IPy3eii, 1 OH He XOTeJl MOTEePATh BCe M3-3a 9TUX BPEeMEHHBIX
Heypanui. EMy TpeboBajiach cUCTeMAa, IIO3BOJIAIONIAA YOEAUTLCI, YTO OH
OXBATUJI Pe3epPBUPOBAHIEM BCe JaHHLIE, M MIO3TOMY OH BBEJI PErucTpallu-
OHHYIO CHCTEMY, KOTOopasd KJaccu(pUIINPOBaJIa COAEPIKIMOe BCeX apXUBOB
TAR, KoTOpble aBTOMATUYECKU CO3JaBAJIMChH AJISA STOT'O0 CYMAacCIIIeAIlero,
Tak KaK MOHUMAJ, UYTO MOJKET «IIOrOpPeThb», W 9TO JIKAIIL BOIIPOC BPpeMeHH,
KOTI'Ia CYMACIIIEAINI OIATD He YIOMKUTCSA B CDOKU U eMy ITOTpedyeTcs Ipu-
YMHA IJIS OIPaBIAHNS.
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OgHaKALI HaIleMy APYry BuiabaAMy ITO3BOHMJI HAYAJbHUK W CKAasas:
«Bunbawm, salizure KO MHe HEMEJIEHHO, ¥ HAC HEIPUATHOCTY C PE3E€PBHBI-
MU KOIUAMU» . BUJIBAM cpa3y sKe MOIIes K HAYaJIbHUKY U Y3HAJ, UTO STOT
cyMmacienmuii, Ajlekc, o0BUHUI BuibsimMa B MOBPEKAEHUUN apXuWBa CO
CBbEMKOI TeJIeIlloy, M3-3a Yero IIPOMB3OIILIa 3aJlepPyKKa C Ilepefadyeil IIpo-
rpaMMbI KJaneHTy. CpbIB AJIEKCOM CPOKOB Cauy COBepIIIeHHO BhIBeJ Boba,
HavaJbHUKAa Ajexca, 13 ceds.

Hauanpuuk ckaszaa Buiabamy, uTo, mo caoBaMm AJieKca, pe3epBHAA KOIIUSA
cofiepskaja TOJbKO MOBPesKJeHHbIe (Pailjbl K UTO M3-3a TOT0 OLLIN COpBa-
HBI CPOKH MIOATOTOBKHM I1I0y. B oTBeT BuibaMm ckasas 60ccy, UTO OBLT yBe-
PeH B TOM, YTO PAHO WJIV MO3JHO ero OOBMHAT B IIOPUYE apXUBA U IIO3TOMY
BTaliHe HammcaJs Ha A3bIKe Python ciieHapuii, KOTOpPEI IPOBEPAET COLEP-
JKHMOe BcexX co3faBaeMbIX uM apxuBoB TAR u samuchIiBaeT paciinpeHHbIe
cBefeHUsT 00 aTpubyTax (paiijioB M0 U IIOCJE PEe3ePBHOr0 KOIMMPOBAHUI.
OxasaJjioch, 4To AJIeKC TaK U He IPUCTYIIaJI K paboTe Haf III0Y U UTO B Teue-
HIUe HeCKOJIbKUX MecsIeB apXUBUPOBAJIACH IyCTasA MaIlKa.

Korga Ajekc ObLT mOCTaBJIeH Iepes (haKkTaMu, OH OBICTPO IOIIe]I Ha IOIAT-
HYIO 1 HONBITAJICA IIepeBecTH BHUMAaHMe Ha APYyryioo mpodiaemy. K Hecua-
CThIO AJA AJleKca, 9TOT cayuail cTaj mocjaeHell Kalljeil 1 Imapy MecsAIleB
CIIYCTS OH Mcue3 ¢ paboThl. Bo3aMOKHO, OH yexaJs Wiy ObLT YBOJEH, HO 9TO
yiKe He BaXKHO, HAIll JPYT YCIIEIIHO PeIluI IpobieMy IPOIaBIIero apxXmusa
TAR.

Mopass 3Toi HCTOPUM 3aKJIIOUYAETCSI B TOM, UYTO, KOTZa IPUXOAUTCS IMETh
IeJIO C Pe3ePBHBIMU KOMUAMU, C HUMU CJeayeT obpalaTbcsa Kak ¢ aaep-
HBIM OPYKHeM, TaK KaK pe3epBHbIe KOIIMU MOTYT XPaHUTh B cebe TaKkme
OIIaCHOCTH, O KOTOPBIX BHI JaKe He MOJ03peBaeTe.

Huike neMOHCTPUPYETCA HECKOJbKO CIIOCOOOB IIPOBEPKU COIAEPKUMOTO
daitna TAR, cosmamuoro pamee:

In [1]: import tarfile
In [2]: tar = tarfile.open("temp.tar”, "r")

In [3]: tar.list()
-rw-r--r-- ngift/wheel
-rw-r--r-- ngift/wheel

2 2008-04-04 15:17:14 tmp/file00. txt

2 2008-04-04 15:15:39 tmp/filel.txt
-rw-r--r-- ngift/wheel 0 2008-04-04 20:50:57 tmp/temp.tar
-rw-r--r-- ngift/wheel 2 2008-04-04 16:19:07 tmp/dirA/file0.txt
-rw-r--r-- ngift/wheel 2 2008-04-04 16:19:07 tmp/dirA/file00. txt
-rw-r--r-- ngift/wheel 2 2008-04-04 16:19:07 tmp/dirA/filel. txt
-rw-r--r-- ngift/wheel 2 2008-04-04 16:19:52 tmp/dirB/file0.txt
-rw-r--r-- ngift/wheel 2 2008-04-04 16:19:52 tmp/dirB/fi1le00. txt
-rw-r--r-- ngift/wheel 2 2008-04-04 16:19:52 tmp/dirB/filel.txt
-rw-r--r-- ngift/wheel 3 2008-04-04 16:21:50 tmp/dirB/filel11.txt

In [4]: tar.name
Out[4]: '/private/tmp/temp.tar’

In [5]: tar.getnames()
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Out[5]:

[ "tmp/file00. txt",
“tmp/filel. txt ",
“tmp/temp.tar’,
"tmp/dirA/file0. txt ",
"tmp/dirA/fi1e00. txt",
“tmp/dirA/filel. txt',
“tmp/dirB/file0. txt",
"tmp/dirB/fi1le00. txt",
"tmp/dirB/filel. txt ",
“tmp/dirB/filel1. txt"]

In [10]: tar.members

Out[10]:

[<TarInfo "tmp/file00.txt' at 0x109eff0>,
<TarInfo 'tmp/filel.txt' at 0x109ef30>,
<TarInfo 'tmp/temp.tar’ at 0x10a4310>,
<TarInfo 'tmp/dirA/file0.txt" at 0x10a4350>,
<TarInfo "tmp/dirA/file00.txt' at 0x10a43b0>,
<TarInfo 'tmp/dirA/filel.txt"' at 0x10a4410>,
<TarInfo 'tmp/dirB/file0.txt" at 0x10a4470>,
<TarInfo 'tmp/dirB/file00.txt' at 0x10a44d0>,
<TarInfo 'tmp/dirB/filel.txt" at 0x10a4530>,
<TarInfo 'tmp/dirB/filel1.txt’ at 0x10a4590>]

9T mpuMephl TOKA3hIBAIOT, KaK MOJYUYUTh UMeHa (ailjioB, XpaHAIIUEeCT
B apxuBe TAR, UT0OOBI BIIOCTIEACTBUY UMETHh BO3MOYKHOCTD UX IIPOAHATIU3N-
PoOBaTh B CIleHApPUU, IIPOBePAIOIeM JaHHbIe. V3BIeuenue (paiiioB 13 apxu-
BOB BBITIOJIHSIETCA HUUYTH He cjiosKHee. Ecau Bam moTpedyeTcs U3BJIeUb BCe
daiiner 13 apxuBa TAR B TekyIinuii paboumnii KaTajaor, MOMKHO BOCIOJIH30-
BaTbCA CJAeAYIONel (GpyHKITuen:

In [60]: tar.extractall()

drwxrwxrwx 7 ngift wheel 238 Apr 4 22:59 tmp/

Eciu BBI Upe3BBIYAMHO MOJO3PUTENbHBI, KAKOBBIMU U JOJYKHBI OBITH, TO
BBI MOTJIY OBI peaJin30BaTh MOACUET KOHTPOJBHEIX cyMM MD5 cayuaiiHBIX
(¢aitoB Ipu M3BJIEUEHUN MX U3 apX1Ba U CPABHUBATH UX C COOTBETCTBYIO-
UMY KOHTPOJBbHLIMHU CYMMaMM, KOTOPhIe ObLIN COXPaHEeHbI 10 YIIaKOBKU
daitaoB B apxuB. ITO OUeHb 3(PPEeKTUBHBIN CIIOCO0 yOeAUTHCS B TOM, UTO
IeJIOCTHOCTH JaHHBIX HEe HApyIIeHa.

Hu omHO pasyMHOe pellleHNe He IOJIKHO OCHOBBIBATHCS HA IIPEIIIOJIONKE-
HHUU, UTO apXuB ObLI co3faH 6e3 omnbok. ITo Kpaiiueil mepe, X0Ts ObI BBIOO-
poUYHAasd IIPOBEPKA apXMBOB MOJMKHA BBIMOJHATHLCA aBTOoMaTHmuecKku. Ho
JIydIlie, €CJU CPas3y IIOCJIe CO3JAaHUs KaKALIM apxXuB OyIeT OTKPBIBATHCS
¥ IIPOBEPATHLCS.



SNMP

BBepeHue

IIporoxosm SNMP MorkeT U3MEHUTH BAIITy JKU3Hb CUCTEMHOTO a MU HUCTPA-
Topa. OTgaua ot ucnoab3oBanuda SNMP oiryiiaercsa He Tak CKOPO, KaK OT
HECKOJIbKUX CTPOK MPOrPaMMHOI0 K0OJa Ha a3bIKe Python, BEIMOIHSIONIIX
aHau3 (paiiyia ;KypHaja, HalpuMep, HO Korjga uadpactpykrypa SNMP oy-
IeT HAacTpoeHa, pabora ¢ Hell HAUNHAaeT YIUBIIATh.

B sTo0i1 rimaBe MBI paccMOTpUM ciaenyiomniue aciueKTel SNMP: aBToo6HApPY-
JKeHue, OIIPOC/MOHUTOPHUHI, CO3LAHNE areHTOB, YIpPaBJeHUe yCTPOiicTBa-
MU U, HaKOHeIl, MHTerpanuno obopymosanus cpeacrsamu SNMP. Beasyc-
JIOBHO, BC€ 3TO MOJKHO pean30BaTh Ha a3biKe Python.

Ecau BoI He 3HakomMbl ¢ SNMP uiu Bam TpebyeTcsa OCBEKUTh CBOM 3HAHUSA
o SNMP, MBI HACTOATEJBHO PEKOMEHAyeM mpouuTaTh KHuUry «Essential
SNMP» Oyraaca Maypo (Douglas Mauro) u Kesuna IlImuara (Kevin
Schmidt) (O’Reilly) nin xoTs ObI lep2KaTh ee o1 pyKoii. XopoInuii cipa-
BOUHUK SABJSAETCA OCHOBOM K MCTHHHOMY IMOHMMAHWIO BO3MOXKHOCTEMH
SNMP. B caexnyroiiiem pasgeiie Mbl paccMoTpuM ocHOBEI SNMP, #Ho riy6o-
Koe M3yUYeHNMe 9TOT0 IPOTOKOJa BBIXOAUT AajJeKO 3a PAMKH 9TOM KHUTH.
B melicTBUTEILHOCTH TeMa MCIOJAb30BaHUA Python B xommiexce ¢ SNMP
HACTOJbKO OOINTUPHA, UTO 3aCAYKUBAET OTAETbHON KHUTH.

KpaTkoe BBeaeHue B SNVIP
0630p SNMP

C BoicoThI 3000 meTpoB SNMP — 5T0 IPOTOKOJ yIIpaBIeHUA YCTPOUCTBAMU
B IP-cerax. Kak mpaBuo, aToT mpoTokoJ paboraer ¢ mopramu UDP 161
u 162, X0Ts BIIOJIHE BO3MOIKHO MCII0Jab30BaTh 1 opThl TCP. I[IpakTuuecku
BCe COBPeMEeHHBIE YCTPOMCTBA B IleHTPaxXx 00paboTKU JAaHHBIX HOIAePKUBa-
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10T paboty ¢ mporokosom SNMP, a 5To o3HaUaeT, 4YTO MMEETCA BO3MOK-
HOCTBH YyIPAaBJATH HE TOJBKO KOMMYyTaTOpaMU U MapLIpyTU3aTOpaMu, HO
TaKKe cepBepaMu, IPUHTEepaMu, 0JJOKaMu OeciiepeGONHOro MUTaHUA, Ha-
KONUTEJAMU U APYTUMHU YCTPOMCTBAMU.

Pa6ora mporoxkona SNMP ocHoBana Ha mepemaue xocraM naxetoB UDP
¥ OJKUJaHUU OTBeTOB. Takum 06pasoM Ha caMOM IIPOCTOM YPOBHE IIPOU3BO-
IUTCSI MOHUTOPHUHT ycTpoiicTB. Tem He MeHee, mpoTokos SNMP ob6siamaer
ropaszo 6oJiee MITPOKMMU BOSMOMKHOCTAMHU 0J1arofapsA YIPABIAIOIINM YCT-
poiicTBaM U BOBMOYKHOCTH CO3LaHUA ar€HTOB, OTBEUAIOIINX Ha 3aIIPOCHL.

HawuGosee THINYHLIMY IPUMEPAMI TOTO, UTO BO3MOJKHO C IPUMEHEHUEM
SNMP, aBiserca MOHUTOPMHI HATPY3KHW HA IIPOIECCOP, UCIIOJIbL30BAHUA
IUCKa 1 00beMa CBOOOTHOM MaMATH. ITOT IPOTOKOJ MOKET TaKsKe UCIO0JIb-
30BaThCA OJIA YIOPaABJIEHUS CETEBBIMU KOMMYTATOPAMM, C €ro IIOMOIILIO
BIIOJIHE BO3MOXKHO Ja’ke BBITIOJHATL 3arpysKy HOBBIX IIapaMeTpoB Ha-
CTPOMKM KOoMMyTaTopa. Majio KOMy M3BECTHO, YTO TOYHO TaK K€ MOYKHO
OCYIIeCTBJIATh MOHUTOPHUHT IIPOrPAMMHOr0 o0eclieueHnsd, TAKOI'0 KaK Beo-
OpUIoKeHus 1 6a3nl JaHHBIX. HaKoHell, uMeeTcsa nogaep:xxa RMON MIB
(Remote Monitoring Management Information Base — 6asa ympaBiaroiei
uHpOpPMAIIUY /I YAaJeHHOTO MOHUTOPUHTA), KOTopas obeclieunBaeT MO-
HUTOPUHT «IUHAMHUKM», TOTAa KaK B o0bIuHOM pexxume SNMP npumens-
eTcs AJIS MOHUTOPUHTA CTATUUECKUX IIOKa3aTesell.

Mgz1 yixe yonoMauyan abopesuatrypy MIB, mosTomy ceiiuac 06bACHUM, UTO
a3T0 Takoe. SNMP — 5To Bcero JIMIllh IPOTOKOJ, 1 OH He JejaeT HUKAKKUX
IPeIoJIOKeHNH 0 TaHHBIX. Ha MOAKOHTPOJIBHBIX YCTPONCTBAX BBITIOJTHAET-
cA areHT, snmpd, Y KOTOPOI'O UMeeTCs IepeueHb 00bEKTOB, II0JBePraeMbIX
MOHUTOPUHTY. PaKTHUECKU II€peUeHb IIpeACTaBJIsgeT coboil 6asy ympas-
asromnedt nugopmaiuu, nau MIB (Management Information Base). ¥V xkax-
JIOTO areHTa MMeeTcsd, II0 KpaliHeil mepe, ogHa 6asza MIB, cTpykTypa KoTo-
poii coorBeTcTByeT cuenupuranuamMm MIB-II, onpegensembim B RFC 1213.
Basy MIB mo:kHO mpeacTaBuTh cebe Kak (Pailji, KOTOPBIH HCHOJb3YETCI
IJIS TPAHCJISAIIUY UMeH B uncJa (dueM-To moxo:ke Ha DNS), xoTsa Ha camMoMm
JleJie Bce HEMHOTO CJIOKHee.

B srom (paiime HaXOmATCSA OMUCAHUA OOBEKTOB YIIPABJIEHUA. ¥ KaKIOT0
00beKTa UMeeTCcsI TpU aTpudyTa: UMA, TUI U CUHTAKCUC U JaHHBIE AJIA 1Ie-
pemaum. VI3 HMX BaM uallle Bcero MpUAeTcs padboraTh ¢ mMeHamu. Mmena
YacTo ellle HasbIBalOT mAeHTHuGuKaTtopamu o0bekToB, mau OID (Object
Identifier). ITepemasasa stor OID areHTy, BBl T€M caMbIM COOOII[aeTe, UTO
MMEHHO XOTeJIN ObI HOJyUuTh. ViMeHa nMeloT ABe (hopMBI IpeICTaBICHUS:
YHCJOBYI0O U «ymoboumraeMmyio». Yallle ucmoabayeTcsa ymobouuTaeMas
¢hopma MMeH, TOTOMY YTO YKCJIOBBIEe UMEHA UMEIOT OOJIBIIYIO AJUHY U UX
CJIO’KHO 3amtoMuHaTh. OMHUM M3 CAMBIX YacTo UCIoab3yeMbIx OID saBiser-
ca sysDescr. Ecaiu BBl BOCIIOJIb3yeTeCh NHCTPYMEHTOM KOMaHAHOM CTPOKU
snmpwalk, YTOOBI IMOJYUNTh 3HAUeHUe uAeHTHU(GUKAaTOpa sysDescr, BbI MO-
JKeTe MCII0JIb30BaTh KaK yJ000UMTaeMyl0, TaKk ¥ YHCJIOBYIO (hopMy IIpes-
CTaBJIeHUA:
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[root@rhel][H:4461]# snmpwalk -v 2c -c public localhost .1.3.6.1.2.1.1.1.0
SNMPv2-MIB: :sysDescr.0 = STRING: Linux localhost
2.6.18-8.1.15.el15 #1 SMP Mon Oct 22 08:32:04 EDT 2007 1686

[root@rhel][H:44611# snmpwalk -v 2¢ -c public localhost sysDescr
SNMPv2-MIB: :sysDescr.0 = STRING: Linux localhost
2.6.18-8.1.15.el5 #1 SMP Mon Oct 22 08:32:04 EDT 2007 1686

K sTomy MoMeHTY MBI HarpysmuJiu Bac yitmoi abopesuatyp u RFC, Ho npu-
3LIBAEM BacC MepPecUJIUTh B cede JKejlaHWe BCTATh WM MOWTHU cnaTh. MbI obe-
1I1aeM, 4YTO OYeHb CKOPO MCIPABUMCS M IMPUCTYIUM K pPaspaboTKe IIPO-
TPaMMHOTO KOZa.

YcraHoBKa n Hactpouka SNMP

Ja yopoleHus JajJbHeHIero moBeCTBOBAHUA MBI OyZeM MCIOJb30BaTh
TonbKO makeT Net-SNMP u cooTBeTcTByIOIEe paciupernue Python x me-
my. Ho aT0 He roBopUT 0 ero 00JbIIIel IIEHHOCTH B CPABHEHUU C APYTUMU
oubaumorekamu SNMP giaa Python, manpumep PySNMP, umcmonbayemoit
B TaKUX MpoAyKTax, Kak TwistwdSNMP u Zenoss. B Zenoss u B Twisted-
SNMP 6ubamnorexa PySNMP ncnosb3yerca B aCHHXPOHHOM pPeKUMe. ITO
OYEeHb IIPABUJIbHBIN IIOAX0/, KOTOPBIi 3aC/IyKMBAET PACCMOTPEHUS, HO y HacC
IPOCTO HET MeCTa, YTOOLI OnmucaTh 00a 3TH IIPOAYKTA B JaHHOM IJiaBe.

ToBopsa B repmuuax Net-SNMP, MbI 6ygeM MMeTh 4eJI0 ¢ JBYMS Pa3JInUHbI-
mMu npukJagasiMu mHTepheiicamu (API). IlepBbIii MeTOZ COCTOUT B HC-
MOJIb30BAHUU MOZYJS SUDProcess, UTOOBI «00EPHYTH» HWHCTPYMEHTBI KO-
MaHIHOUI cTpoku us3 nmakera Net-SNMP, a BTopoii — B MCIIOJIb30BAHUHT HO-
BBIX pacituperuii niasa Python. Kasxkablii n3 sTUX MeTOLOB IMEET CBOU IIpe-
UMYIIeCTBA W HENOCTATKW B 3aBUCHUMOCTU OT CpPeAbl, B KOTOPOU OHU
IPUMEHAIOTCA.

B 3akaroueHmne MBI TaKyKe O3SHAKOMUMCA C IPOAYKTOM Zenoss, KOTOPBIH
peacTaBsieT co00i BechMa BHYIIIUTEJIbHOE PellleHre MOHUTOPUHTA ceTel
mocpeacTBoM npoTokoga SNMP, moaHOCTHIO peaan3oBaHHOe Ha s3bIKe Py-
thon u pacmpocTpamseMoe ¢ OTKPBITHIMU MCXOAHLIMU TeKcTaMu. IIpu mc-
TMOJIb30BaHUY Zenoss HaM He IPUAETCS I1caTh cpeicTBa yupaBiaeaus SNMP
C UYMCTOTO JIMCTA ¥ BMECTO 3TOTO MBI CMOK€M B3aMMO/IeHICTBOBATE C HUM II0-
cpencTBoM ero obmremsoctymnaoro API. Kpome Toro, mpoeKT Zenoss mpeaoc-
TaBJIAeT HaM BO3MOKHOCTb CO3aBaTh COOCTBEHHBIE MOYJIU IJIS 3TOTO IIPO-
IyKTa, BHOCUTDH MCIPAaBJIeHUS U, HAKOHEIl, PACIIUPATh ero QYHKIIMOHATIb-
HOCTbD.

Y106bI 106UTHCA uero-To moJie3Horo or SNMP, u B uactaocTu oT Net-SNMP,
ero cHavaJia HyKHO YCTaHOBUTE. K cuacThio, 6OJBIITMHCTBO OTIEPAIlMOHHBIX
cuctem UNIX u Linux ycranaBiuBatoTcsa BMecTe ¢ makeroMm Net-SNMP, mo-
3TOMY, €CJI1 BaM HeOOXOAMMO peaJru30BaTh MOHUTOPUHT yCTPOMCTBA, AJIA
ATOTO JOCTATOUHO OyIeT BHIMOJHUTH HEOOXOAMMbIe HACTPONUKY B KOHGUTY-
panroHHOM daiiie snmpd.conf u 3anycTUTh AeMoH. Eciiu BbI mpeamoarae-
Te pasdpabaThiBaTh Ha sa3biKe Python mpuiokeHnus, ncnosabsyiomniue nakeT
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Net-SNMP, o KoTopoM HAeT peub B 3TOM IjIaBe, BAM HEe0OXOAMMO CKOMIII-
JUPOBATH M YCTAHOBUTD paciupenus aaa Python. Ecau ke BbI Tpeamoia-
raere IIpocTo o0epThiBaTh KoMauabl Net-SNMP, Takue Kax snmpget, snmp-
walk, snmpdf u gpyrue, Torma BaM HUUYEro He IIOTpedyeTcs AesaTh, eCJU caM
nakeT Net-SNMP y:xe ycTaHOBJIEH.

Kax BapuanT, BBl MOXKeTe 3aTrPY3UTHh BUPTYAJIBHYIO MAIIINHY C UCXOIHBIMU
TeKCTaMU IIPUMePOB AJIid 9TOM KHUTY C calita usgareabcTsa hittp://www.ore-
illy.com/9780596515829. Brr MoskeTe TakKe obpaliaTbcAd Ha CANT IOX-
IEePXKKU KHUTH www.py4dsa.com, The HaiieTe MOCIEeIHIOI HMHOOPMAINIO
0 TOM, KaK MOXHO OIIPOOOBATH IPUMEPHI 13 STOTO Pasieia.

Kpome TOro, Mbl HACTPOWJIM 9Ty BUPTYAJIbHYIO MAIIUHY U C MOALEPIKKOIN
Net-SNMP, u ¢ meobxoguMbIMu pacinupenusamu 1 Python. Ber moxkere
IIPOCTO MCIIOJb30BATDL TY BUPTYAJBHYIO MAIIWHY IJIA 3allyCKa BCEX MPU-
mepoB. Eciu MOIIIHOCTS Ballero KOMIbIOTEpa MO3BOJISIET, BB MOYKETEe CO3-
IaThb HECKOJIbKO KOIIUI BUPTYAJIbHOM MAIlIMHEL U 3alIyCKATh IOJ UX YIIPaB-
JIEHVEeM Jpyrue IPUMephl U3 9TOH IIaBbl, YTOOBI MMUTHUPOBATE B3aMMOIeli-
CTBUSA C HECKOJBKUMU KOMIbIOTEPAMU OJ{HOBPEMEHHO.

Ecau BBI pelrnTe caMOCTOATEIBHO YCTAHOBUTL pacinupenusa ajas Python,
BaM moTpebyeTrcs 3arpysuThb ¢ caiita sourceforge.net Net-SNMP Bep-
cuu 5.4.X uau Bhile. PacmupeHusa B 5TOM ITaKeTe He CKOMIIMJIMPOBAHBI
110 YMOJIYAHUIO, II09TOMY BaM IIPUAETCS CAMOCTOATEJIBHO cOOpaTh UX, CJe-
Iy MHCTPYKIMAM B Katasuore Python/README. B 1Byx cioBax 3aMeTHM,
YTO BaM CHAauajia HaAo OyAeT CKOMIMINPOBaTh 3Ty Bepcuio Net-SNMP,
a 3aTeM 3amlyCTUTH clieHapuii setyp.py B Karasore Python. Mb1I cuuraem,
YTO MPOIle[ypa YCTAHOBKM HamMeHee YTOMUTeJNbHA B AucTpudOyTuBe Red
Hat Linux, roge umeercsa naxker RPM ¢ ucxogubiMu Tekcramu. Ecau BEI pe-
WY BBITTIOJHUTH KOMITUJISAIINIO, BOSMOXKHO, BAM CJIeAyeT cHauaja IoIpo-
6oBaTh caenaTh 9To B Red Hat, 4ToOBI 03HAKOMUTBCS C CAMUM IIPOIECCOM,
a 3aTeM IIPUCTYIATh K ycTanoBKe B AIX, Solaris, OS X, HP-UX u B apyrux
OIllepaInMoOHHLIX cucTeMax. HaKkoHeIl, eciii CTOJKHETEeCh C HEIPUATHOCTS-
MH, TO JJIs 3aycKa IIPUMEPOB IIPOCTO BOCIIOJIb3YHTECh BUPTYAJbLHOU Ma-
IINHOM, a MOPANOK KOMIMJIAINY 1 YCTAHOBKY BBICHUTE IIO3KeE.

U emrte ogHO mocJieiHee 3aMedaHre: 00a3aTeIbHO BBHITIOJHUTE KOMaHIY set-
up.py build m 3aTem setup.py test. ITo cpasdy ke IMO3BOJUT BAM IIPOBEPUTH
BO3MOKHOCTE paboTsl ¢ Net-SNMP us Python. B KauecTBe coBeTa: eciiu BhI
CTOJIKHETECh C HENPUATHOCTAMM BO BpPeEMA KOMNOUJIAIUU, 3aIIYCTUTE KO-
MaHAay ldconfig, KaK MOKa3aHO HUMKeE:

ldconfig -v /usr/local/lib/

Ecau Bam cayuurca ycraHaBiauBaTh nakeT Net-SNMP Ha cTopoHe KiameH-
Ta, KOTOPBII IIPEAIoJaraeTcsi IOABEPTHYTh MOHUTOPHUHTY, BaM CJIEIyeT
cromnuaupoBaTb Net-SNMP ¢ mapamerpom Host Resources MIB. [laa
3TOT'0 OOBIYHO JOCTATOYHO BBHIMOJHUTDH CJAEAYIOIYI0O KOMAHAYy KOHPUTYPU-
poBaHUs IIpoliecca cO0pKU:

./configure -with-mib-modules=host
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O6paTuTe BHUMaHMUe, UTO IPU 3allyCcKe ciieHapusA configure oM MombITaeTCAa
3aIyCTUTD CIleHapHUil aBTOMATHUUeCKOo# HacTpoiiKku. Ho Bam He o06sa3aTesnb-
HO JejaTh 9T0. JacTo ObIBaeT IPOIe BPYUHYIO CO3JATh CBOUM KOH(UTypa-
nuouubi aiia. B Red Hat macTpoiiKu 00LIUHO COXPaHAOTCA B (paiiie
/etc/snmp/snmpd.conf u UMeIOT IPUMEPHO CJEAYIONUHN BUI:

syslocation "0'Reilly”
syscontact bofh@oreilly.com
rocommunity public

Jtoro mpocToro (aiiia 6yaeT BIOJHE JOCTATOUHO AJIS OIPOOOBAHIA IIPUMe-
POB B OCTaBIIIeMCA YaCTH IJIaBbl U 3alIPOCOB He IJIs TpeTheil Bepcuu SNMP.
Bepcua SNMPv3 uMeer HeCKOJIbKO 0oJiee CJIOKHBIE HACTPOMKHU U HE CO-
BCEM BIIMCBIBAETCS B TEMY JaHHOM IJIaBbl, XOTSA IPU dTOM MBI XOTEJHU OBI
3aMeTUTh, UTO B IIPOU3BOJACTBE Jyullle mciojib3oBatb SNMPv3, Tak Kak
Bepcuu 2 1 1 He UMEIOT HMKAKOU 3alUThl. ITO 3HAUYUT, UTO HUKOTIA He
caenyert ucmoabzoBaTb SNMPv2 u SNMPv1 njsa nepegaduu 3amrpocoB uepes
NurepHeT, MOCKOJIBKY 9TOT TpadUK MOKET ObITh mepexBaueH. M3BeCTHBI
cJayday BBICOKOKJIACCHBIX B3JIOMOB, KOTOPBIE CTAJIX BO3MOMKHBI Oarogaps
WICIIOJIb30BAHMIO STUX BEPCUIA.

IPython n Net-SNMMIP

Ecuu npexxe BbI HUKOTJA He 3aHNMAaJINCh paspadorkoii giasa SNMP, y Bac
MOXKEeT BOBHUKHYTB OIIYIIeHNe, YTO 9TO He caMas MpusaTHasa padora. Yect-
HO rOBOP#A, 9TO TaK U ecTh. Pa6oTa ¢ SNMP uemM-TO cCpogHU I'OJIOBHOM 060-
JIX — M3-3a BBRICOKOM CJIOKHOCTHU IIPOTOKOJIA, N3-32 HEOOXOJMMOCTH YUNTATEL
6osbiroe uncao RFC u m3-3a BBICOKUX IIAHCOB AOIMYCTUTH OMUOKY. OnuH
U3 CIIOCOOOB IIOIMBITATHCA OCJAA0UTEL 9Ty 00JIb COCTOUT B TOM, UTOOBI JJISI HC-
ciaenoBanusa SNMP u monyuenuss HaBBIKOB obpainenusa ¢ API ucmoanso-
BaTh 000s10uKy IPython.

B nmpumepe 7.1 mpenacraBieH oueHb KOPOTKUM (pparMeHT IIPOTPaMMHOTO
KoJa IJId 3aIlyCcKa Ha JIOKAJIbHOU MaIlunHe.
ITpumep 7.1. Henoavsoeanue IPython u Net-SNMP ¢ pacwupernuamu Python

In [1]: import netsnmp

In [2]: oid = netsnmp.Varbind( sysDescr')

In [3]: result = netsnmp.snmpwalk(oid,
: Version = 2,
DestHost="1ocalhost",
Community="public™)

Out[4]: ('Linux localhost 2.6.18-8.1.14.el5 #1 SMP Thu Aug 27 12:51:54 EDT
2008 1686, )

IIpu mccremoBammu GUOIMOTEKM OUEHH IIOMOTAET HCIIOJIb30BaHWE (DYHK-
U SOIMOJHEHN II0 HAMKATHUIO KJIABUIIHN Ta0yaAIuu. B 3ToM mpuMepe MbI
BOBCIO MCIIOJL30BaJu (PYHKI[MIO JomoaHeHusa B IPython u ¢ ee momomisbio
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co3maau oueHb mpocToii 3ampoc SNMPv2. B kKauecTBe 00Iero mpumeva-
HusA: uneatTudurarop sysDescr, 0 KOTOpOM MBI yiKe YIIOMUHAJIH paHee,
IpeacTaBJaseT co00ii OUeHb BayKHBIN 3aIIPOC, IIO3BOJISIOIINN TOJYUYUTE 0a-
30BbLIe XapaKTepPUCTUKU MAaIlUHBI. B BEIBOJE 9TOTO IIPHUMEpa MOKHO yBHU-
A€Th HEYTO II0X0Kee, XO0TAd 1 He NIJeHTUYHOe, TOMY, YTO BBIBOAUT KOMaHIa
uname -a.

Kax 6yzmer mokasaHo HUKe B 9TOH TJiaBe, aHAJIN3 OTBeTa Ha 3ampoc sysDe-
SCTr ABJIAETCA BAXKHON YaCThIO UCCIEeTOBAHUSA IIEHTPOB 00pab0OTKY TaHHBIX.
K cosxanenu:io, kak u MHoOrue cocrasJsioiire SNMP, sToT oTBeT He coBceM
ToueH. HeKoTophle ycTpoiicTBa MOTYT He BO3BpalllaTh HUKAKOTO OTBETA,
HEeKOTOphIe MOTYT BO3BPAIIATh XOTh U MOJIE3HYI0, HO HEeIOJHY0 nHGOpMa-
nuio, Hanpumep: «Fibre Switch» (omToBO/JIOKOHHEIZT KOMMYTATOp), HEKO-
TOPBIE€ MOT'YT BO3BPAIlATh MOJHYIO CTPOKY UAeHTU(GUKAIIUY TPOU3BOLUTE-
Jd. ¥ Hac HeJOCTAaTOUHO MECTa, UYTOOBI YIrIyOJNAThCA B AeTAaIU PeIleHUus
aTO# PO0IEeMbI, HO 3aMEeTUM, YTO YMeHNe aHAJIU3UPOBATEL BCE ATU PA3JIN-
YusA KaK pas ¥ eCTh TO, Ha ueM 0OJIbIINe MaJIbUNKY 3apadaThbIBAIOT JeHbIU.

Kax BuI yixe 3Haete us riaassl 2 «IPython», cyijecTsyeT BO3MOMKHOCTE CO3-
IaTh OpelesieHre KJacca Win GyHKINY B BUIE OTAEJIBHOrO (paitia mpsamo
u3 obosouru IPython, mepeK0unBIINCh, B pefaKkTop Vim, BEIIIOJHUB cJe-
OYIOIIYIO KOMaHOY:

ed some_filename.py

ITociie BeIXOMa M3 pelakTopa BEI IIOJydYaeTe aTPUOYTHI CO3TaHHOTO MOAYJIS
B CBOEM HPOCTPAHCTBE MMEH M MOKEeTe BBIBECTH X KOMAaHAOU who. ITOT
OpHeM OueHb yA00HO MCIIOJB30BaTh pu pabore ¢ SNMP, Tak Kak urepa-
TUBHBIA CTUJIb IPOrPAMMUPOBAHNSA €CTECTBEHHLEIM 00Pa30M BIIMCHLIBAETCS
B 3Ty OPUKJAAHYIO 00sacTh. [laBaliTe ABUHEMCS AAJIbIlle U 3aIUIIEM CJe-
Ayomuil Huske (hparMeHT IIPOIPaMMHOTO Koja B ¢aiiys ¢ uMeHeM Snmp.py,
BBIIOJIHIB KOMAaHAY:

ed snmp.py

B mpumepe 7.2 mpuBOAUTCA IIPOCTOM MOAYJb, IIPEACTABJIAIONINI CO0OI
m1abJIOH co3maHusd ceanca ¢ momoinbio Net-SNMP.

ITpumep 7.2. IIpocmoii mody.ve co3danus ceanca c nomou,bio Net-SNMP

#!/usr/bin/env python
import netsnmp

class Snmp(object):
"""lipocToi ceaHc SNMP"™"
def __init__(self
oid = "sysDescr”
Version = 2,
DestHost = "localhost”,
Community = "public™)
self.oid = oid
self.version = Version
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self.destHost = DestHost
self.community = Community

def query(self):
""Co3paeT 3anpoc SNMP"""
try:
result = netsnmp.snmpwalk(self.oid,
Version = self.version
DestHost = self.destHost,
Community = self.community)
except Exception, err:
print err
result = None
return result

ITocsie Toro Kak BBI COXpaHUTE 3TOT (haiiy U BBeAeTe KOMaHAY Who, BBI ITOJIY-
quTe CIeAyIoIee:

In [2]: who
Snmp netsnmp

Temepb, Korga y Hac mMmeeTcsd O0BEeKTHO-OPHEHTHPOBAHHBIN MHTepdeiic
K SNMP, MOXHO BOCIOJIB30BATHCSA MM, UTOOBI BBIIIOJHHUTH 3aIPOC K JIO-
KaJbHOU MAaITHHEe:

In [3]: s = snmp()

In [4]: s.query()
Out[4]: ('Linux localhost 2.6.18-8.1.14.el5 #1 SMP Thu Sep 27 18:58:54 EDT
2007 1686, )

In [5]: result = s.query()

In [6]: len(result)
OQut[6]: 1

Taanpa Ha 9TOT mpuMep, MOYKHO CKa3aTh, YTO C IIOMOIIBIO 9TOTO MOIYJIA
JIETKO MOXKHO II0JIyYaTh Pe3yJIbTAaThl, XOTA B JaHHOM CJIydYae MbI IIPOCTO 3a-
MYCTUJU CIleHapuii, B KOTOPOM KE€CTKO OIIPeJeJNJIN MCXOAHbIe TaHHbIE;
IOSTOMY Telleph HoHmpodyeM M3MeHUTEL 3HaueHne 00bexkTa OID, uToObI BhI-
TIOJTHUTDH 00X 0] BCETO MOAAepeBa CUCTEMBI:

In [7]: s.oid
Out[7]: 'sysDescr’

In [8]: s.oid = ".1.3.6.1.2.1.1"
In [9]: result = s.query()

In [10]: print result

("Linux localhost 2.6.18-8.1.14.el5 #1 SMP Thu Sep 27 18:58:54 EDT 2007 1686,
".1.3.6.1.4.1.8072.3.2.10", '121219", 'me@localhost.com’, 'localhost’

""My Local Machine™", "0°, .1.3.6.1.6.3.10.3.1.1 , .1.3.6.1.6.3.11.3.1.1'

1.3.6.1.6.3.15.2.1.1", ".1.3.6.1.6.3. 1"
".1.3.6.1.2.1.49", .1.3.6.1.2.1.4', ©.1.3.6.1.2.1.50"
".1.3.6.1.6.3.16.2.2.1", 'The SNMP Management Architecture MIB."
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"The MIB for Message Processing and Dispatching. ", 'The management information
definitions for the SNMP User-based Security Model. ',
"The MIB module for SNMPv2 entities’, 'The MIB module for managing TCP
implementations', 'The MIB module for managing IP and ICMP implementations’,
"The MIB module for managing UDP [snip]’,
"View-based Access Control Model for SNMP.", '0', 0", 0", 0", 0", '0",
0, '0")
Taxoii cTUIb MHTEPAKTUBHOT'O 1 MCCJIEI0BATEIBCKOTO IIPOTPAMMUPOBAHUA
nenaet pabory ¢ SNMP 6osee mpusaTHoii. K aToMy MOMEHTY, €CJu BbI UyB-
CTByeTe B cebe YBEPEeHHOCTh, MOKeTe IPUCTYIUTh K BBITTOJHEHUIO 3aIIpO-
coB ¢ apyrumu 3Havenuamu OID uiu maske BBITIOJIHUTH 00XO0/T BCETO JepeBa
MIB. Ognako o6xon mosHOro AepeBa MIB MoxkeT 3aHATHL HEKOTOpPOE BpeMsd,
TIOTOMY YTO MOTPeOyeTcss BBIMMOJHUTDL 3alPOCHI AJIA MHOKECTBAa 3HAUCHUHN
OID, mosToMy Ha IMpaKTHKe TAKOM IMOAXOMI OOBIUHO HEe MCIIOJb3yeTCs, TaK
KaK IIPU 3TOM OYIyT HOTPEeOIATHCA PeCypPChl KIMEHTCKON MAITNHBI.

o
RN He za6wiBaiiTe, uro MIB-II — 310 Bcero auis (aiis co 3HAYCHUAMU
f . ‘ OID, KOTOPBI BXOAUT B COCTAB OOJILIITMHCTBA CUCTEM, 00J1a1al0IIIX
'In_- a

Nty noxagep:kkoit SNMP. [Ipyrue MIB, yHukajabHble A KaKIOTO IIPO-
*  UW3BOAUTEJA, paciojiaraloTcsa B OTAEJbHBIX (paiiyiax, K KOTOPBIM MO-
JKeT o0paIrarbCcsa areHT, YTOObl BEPHYTH OTBET Ha 3ampoc. Eciau Be
3aXO0TUTE IIePeiTy Ha CJeAVIOIIYI0 CTYIIeHh MACTePCTBa, BaM IIpHU-
JeTcs HAUTU CIenUaJIn3uPOBAHHYIO JOKYMEHTAIIUIO OT IPOM3BOLM-
TeJI C OIMCAaHMEM TOro, B Kakoil 6asze MIB ciexnyer sampammuBars
ToT uyau nuoi OID.

Temneps mepeiiieM K HCIIOJb30BAHUIO 0cobeHHOCTH 00010uKy IPython, Ko-
TOpas MO3BOJIAET 3alyCKATh BHIIIOJIHEHE 3aJaHuil B POHOBOM pesKuMe:

In [11]: bg s.query()
Starting job # 0 in a separate thread.

In [12]: jobs[0].status
Out[12]: "Completed’

In [16]: jobs[O0].result
OQut[16]:
("Linux localhost 2.6.18-8.1.14.el5 #1 SMP Thu Sep 27 18:58:54 EDT 2007 1686,
".1.3.6.1.4.1.8072.3.2.10", '121219", 'me@localhost.com’, "localhost’,
""My Local Machine”",
‘0", ".1.3.6.1.6.3.10.3.1.1", ".1.3.6.1.6.3.11.3.1.1",

".1.3.6.1.6.83.15.2.1.1", ".1.3.6.1.6.3.1°

©.1.3.6.1.2.1.49", ".1.3.6.1.2.1.4", ".1.3.6.1.2.1.50"

'.1.3.6.1.6.3.16.2.2. 1"

"The SNMP Management Architecture MIB.', 'The MIB for Message Processing and
Dispatching.”

"The management information definitions for the SNMP User-based Security
Model. ",

"The MIB module for SNMPv2 entities’, 'The MIB module for managing TCP

implementations’

"The MIB module for managing IP and ICMP implementations’, 'The MIB module for
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managing UDP implementations’,
"View-based Access Control Model for SNMP.", '0', 0", 0", 0", 0", '0",

0, '0)
IIpesxae ueM BBI IPHUAETE B BOCXUIIEHNE, PA3PEIINUTe COOOIIUTh, UTO XOTA
BBIIOJTHEHME JIeNCTBUH B (DOHOBOM perKMMe IIpeKpacHo peann3oBaHo B IPy-
thon, TeM He MeHee, 9TOT PEIKUM MOXKET UCIIOJIb30BATHCA TOJILKO IpHU pado-
Te ¢ OuOJIMOTEeKaMU, MOAAePIKUBAIOIINIMY ACUHXPOHHYIO MOJEJb BBIIIOIHE-
HudA. A pacmupenus Python gia Net-SNMP paGoTaioT B CHEXPOHHOM pe-
JKuMe. B AByX c10Bax OTMETUM, UTO BBl HEe CMOYKEeTe ITHNCATh MHOTOIIOTOY-
HBIA IIPOTPAMMHBIN KO, OKUIAIOINII OTBETA, TaK KAaK B OCHOBE JIEKAT
6JI0KH Koma Ha sa3bike C.

K cuacTnio, Kak OyIeT HOKAa3aHO B IJiaBe, PACCKA3LIBAIOIIEN O IIPoIleccax
¥ MHOT03aJauHOCTH, C IIOMOIIbI0 MOJYJIsI 00pPabOTKM JIerKO MOXKHO CO3-
IaBaTh JOUYEPHME IIPOILECCH] AJA IapalieIbHOr0 BLIIOJHEHU 3aIIPOCOB
SNMP. B ciaexnyroliieM pasaeje Mbl pACCMOTPUM IIPOOJIEMY CO3JaHUA CIle-
HapusA, KOTOPBIA OyIeT aBTOMATHUYECKU KCCJIENOBATL IEHTP 00paboTKH
DaHHBIX.

WccnepoBaHne LieHTpa 0O6paboTKn JaHHbIX

Ogua m3 Hambosee 1moJe3HBIX cTopoH SNMP 3axarouaeTcsa B MCIOJIL30BA-
HUU 9TOTO IIPOTOKOJIA AJIA MCCJIeT0BaHNA MeHTpa 06paboTKY JaHHBIX. [Ipo-
IIle TOBOPsS, B XOJie MCCJEMOBAHUS COCTABJIAETCA OIMNCH YCTPOMCTB, IOJI-
KJIIOUEHHBIX K CeTH, U IIPOU3BOAUTCS cOOp mHGOPMAIINY 00 9TUX YCTPOICT-
Bax. Bojiee merasbHBIe BUABI MCCJAELOBAHUIN MOTYT MCIIOJB30BATHCS IJIS
BBIABJIEHUS CBA3€i MeK1y COOpaHHBIMU JAHHBIMU, HAIIPUMED, BbIICHEHUE
Tounoro MAC-azapeca, moJ KOTOPbIM cepBep u3BecTeH KommyTtaTopy Cisco,
WJIM CXEMBbI paclpegeeHns MaMATHA AJIA ONTOBOJOKOHHOTO KOMMYTaTopa
Brocade.

B sToM paszgeiie MBI CO3mAAUM IIPOCTOM ClieHapHii, KOTOPLIH OyaeT oTOu-
paTthk xKoppekTHbie IP-agpeca, MAC-agpeca, oCHOBHYIO HH(OPMAI[HIO, II0-
cTaBasgemMyo npoTokosoM SNMP, 1 momelraTs ee B 3auCH. ATOT CIleHAPUii
MOJKET HCIIOJIb30BAThCA B Balllell OpPraHm3aluy KaK OCHOBA JJIS peajauns3a-
WY IPUJIOKEHNH, BEITIOJHAIONINX HUCCAeI0BaHNe IIeHTPa 00paboTKM gaH-
HbiX. [Ipu cosmamum ciieHapus MblI OyAeM KCIIOJb30BATH CBEJAEHUS, KOTO-
pble pacCMaTpPUBAJINCh B APYTUX IIaBax.

CyirecTByeT HeCKOJbKO PA3IMUYHBLIX aJTOPUTMOB HCCJIeNOBAaHUA, C KOTO-
PHIMU HAM IPUXOINJIOCH CTAJIKUBATHCA, HO TOIHKO OAUH U3 HUX MBI IIPeI-
cTaBUM BalleMy BHUMaHWiO. CyTh aJrOpuUTMa COCTOUT B CJEAVIOIEM: TIO-
CcJaTh CEPHUI0 3aIIpocoB mo mpoToxoay ICMP; xa)XJoMy OTBETUBIIIEMY YCT-
poiicTBY mocJiaTh mpocToii 3anpoc SNMP; npoanainsupoBaTh OTBET; IIPO-
IOJIKUTH MCCJIeIoBaHNe HA OCHOBE MTOJYUeHHBIX JaHHBIX. [ pyroil aJropurm
moApa3syMeBaeT IMOCHIIKY cepuu 3armpocoB SNMP u c60p oTBETOB C IIOMO-
IIBIO0 IPYToTo Ipollecca, HO, KaK yKe TOBOPUJIOCH BHIIIE, MBI COCPEIOTO-
yuMcsA Ha peajTusaliuy IepBoro aJroputMa. BarisaauTe Ha mpumep 7.3.
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o

RN Heb6ousbmioe 3ameuanue K IIPOrpaMMHOMY KOJY HUKe: IIOCKOJIBKY
f:. ‘ oubanoreka Net-SNMP mnpenycmaTpuBaeT BO3MOMKHOCTH PaGOTHI
‘_1 -

§j5 TONBKO B CHHXDOHHOM DEKUMe, MBI CO3/[aeM J0UePHIUE IPOIEeCChI

*  BBIBOBOM Subprocess.call(). 3To MPUBOAUT K BOBMOKHOCTH IIOSABJIE-

HUA GJIOKUPOBOK. B yacTy ncrosb30BaHus YTUIIUTEL Ping MBI MOTJIN

6Bl IIPOCTO KCIOJB30BATH subprocess.Popen, HO YTOOBI COXPaHUTH

equHO00pasye, MbI UCIOJB3yeM OAUH U TOT JKe IpUeM KaK AJId BBI-

nosHeHua 3anpocoB SNMP, Tak u npu MCHOJIb30BAHUYU YTHUJINTEHI
ping.

ITpumep 7.3. IIpocmoii cyenapuil ucciedosanus yeHmpa o6pabomru 0aGHHbLX

#!/usr/bin/env python

from processing import Process, Queue, Pool
import time

import subprocess

import sys

from snmp import Snmp

q = Queue()

0ogq = Queue()

#ips = IP("10.0.1.0/24")

ips = ["192.19.101.250", "192.19.101.251", "192.19.101.252"
"192.19.101.253", "192.168.1.1"]

num_workers = 10

class HostRecord(object):
"""3anucn ¢ uHdpopmaumeinr o xoctax” "
def __init__(self, ip=None, mac=None, snmp_response=None):
self.ip = 1ip
self.mac = mac
self.snmp_response = snmp_response
def __repr__(self):
return "[Host Record('%s', "%s', ‘%s')]" % (self.ip
self.mac,
self.snmp_response)

def f(i,q0,00):
while True:
time.sleep(.1)
if g.empty():
sys.exit()
print "Process Number: %s Exit™ % i
ip = q.get()
print "Process Number: %s” % i
ret = subprocess.call("ping -c 1 %s" % ip
shell=True,
stdout=open(’/dev/null", "w'),
stderr=subprocess.STDOUT)
if ret == 0:
print "%s: is alive™ % ip
0g.put(ip)
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else:
print "Process Number: %s didn’t find a response for %s " % (i, ip)
pass

def snmp_query(i,out):
while True:
time.sleep(.1)
if out.empty():
sys.exit()
print "Process Number: %s™ % 1
ipaddr = out.get()
s = Snmp()
h = HostRecord()
h.ip = ipaddr
h.snmp_response = s.query()
print h
return h
try:
g.putmany(ips)
finally:
for i in range(num_workers):
p = Process(target=f, args=[i,q,0q])
p.start()
for i in range(num_workers):
pp = Process(target=snmp_query, args=[1i,0q])
pp.start()

print "main process joins on queue”
p.join()

#while not oqg.empty():

# print "Validated”, og.get()

print "Main Program finished”
Korga Mbl 3anmrycTHIu aToT ClieHAPUil, TO MMOJYUNJIN CIeAYIOIINI pe3yJIbTaT:

[root@giftcsl1c02][H:4849][J:0]> python discover.py

Process Number: 0

192.19.101.250: is alive

Process Number: 1

192.19.101.251; is alive

Process Number: 2

Process Number: 3

Process Number: 4

main process joins on queue

192.19.101.252; is alive

192.19.101.253: is alive

Main Program finished

[Host Record('192.19.101.250", 'None", "( 'Linux linux.host 2.6.18-8.1.15.e15
#1 SMP Mon Oct 22 08:32:04 EDT 2007 i686",)")]

[Host Record('192.19.101.252", "None", '('Linux linux.host 2.6.18-8.1.15.el5
#1 SMP Mon Oct 22 08:32:04 EDT 2007 1686°,)")]

[Host Record('192.19.101.253", 'None", "('Linux linux.host 2.6.18-8.1.15.e15
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#1 SMP Mon Oct 22 08:32:04 EDT 2007 1686",)")]

[Host Record('192.19.101.251", "None", "('Linux linux.host 2.6.18-8.1.15.el5
#1 SMP Mon Oct 22 08:32:04 EDT 2007 1686",)")]

Process Number: 4 didn't find a response for 192.168.1.1

ITonyueHHbBbIe Pe3yJabTaThl MMOKA3LIBAIOT, KaK paboTaeT 5TOT MHTEPECHBIN
AJITOPUTM HCCJIENOBAHUA IeHTPa 00paboTKM HaHHBIX. B 3TOM clieHapuu
MOKHO OBLIO OBI KOE-UTO MCIPABUTL: HAIpPUMep, Ho0aBuTh 3anuch MAC-
anmpeca B 00beKT HostRecord, mepemucaTs IporpaMMHBIN KOon B 6oJiee 00b-
eKTHO-OPUEHTUPOBAHHOM CTUJIE, — JOIMOJHEeHUH XBAaTUJIO OBl elle Ha OqHY
KHUTY, 1 pa3paboToOK XBaTHJIO ObI Ha ITeJIyI0 KOMIIaHKI0. [loHrMast aTo, MbI
mepexoauM K JPYyTroMy pasmeny.

MNonyyeHne MHoXXecTBa 3Ha4eHMM ¢ nomoLubio SNIVIP

ITonyueHnre egMHCTBEHHOTO 3HAUEHU S HE IPECTaBIAET OOJIBIIION CI0KHO-
CTH, XOTS MHOTa OBIBAET JKeJIaTeJIbHO IPOBEPUTH OTBETHI UJIM BBIIIOJHUTH
HEKOTOPOe AefcTBUEe, OCHOBAHHOE, HAIIPUMED, Ha TUIIE OIIEPAI[MOHHON CHUC-
TeMBbI, IO/ YIIpaBJIeHNEeM KOTOopoii paboraeT KoMIbioTep. UTOOBI cleaaTh
yT0o-TO 60J€ee 3HAUNMOe, ObIBA€T HEOOXOAMMO IOJYUUTHh HECKOJIbKO 3HaUe-
HUH U BBIIIOJIHUTH KaKue-Jau00 JeliCTBUA HaJl HIMU.

YacTo BOBHMKAET 3a7jaua IPOM3BECTH NHBEHTAPU3AIIUIO IeHTPa 06paboTKMU
IaHHBIX WJX OTHAeJia U co0paTh CBEJeHUs O HEKOTOPBIX IIapaMeTpax Bcex
uMerIuxcsa MamuH. [IpefcTaBuM TaKyI0 TMIIOTETUUYECKYIO CUTYAIUIO: BBl
TOTOBUTECH K KPYITHOMY OOHOBJIEHUIO IIPOrPAMMHOI'0 00ecIieuyeHusl U BaM
CcKasaJid, 4TO KaKJas CUcTeMa JOJIKHA UMeTh Kak MmuHuMyM 1 I'6aiir O3Y.
BbI momMHUTE, UTO HA GOJIBIINHCTBE KOMIILIOTEPOB YCTAHOBJIECHO IaMATH He
meHee 1 I'GafiTa, HO cpeau THICSY IMOAAEP:KMBAEMbIX BaMU KOMIIBIOTEPOB
nMeeTcAa HeCKOJMbKO TaKUX, Tle IaMITH MeHbIe TpebyeMoro oobema.

OueBHUAHO, UTO Y BaC MMeeTCA HEeCKOJIbKO BapHMaHTOB AelicTBuii. PaccMmor-
PUM KaKIbIN U3 HUX:

Bapuaum 1

PusnyecKku 000NTH BCe KOMIILIOTEPHI U MPOBepUTh 00beM O3Y Ha KaxK-
JIOM U3 HUX, 3allyCTUB HEKOTOPYIO KOMaHAY MU BCKPBIB Kopiyc. Hoc-
TaTOYHO OYEeBHUJHO, UTO 3TO HE CaMI:IfI IIpPIBJIeKaTeJII:HI:IfI BapHuaHT.

Bapuaum 2

3aliTH 10 ceTH Ha KasKIblii KOMIOBIOTEDP U BBIIIOJHUTH KOMAHAY, YTOOBI
onpenenuTh o6bemM O3Y. IroT moaxond obJiazaeT Maccoil HeTOCTATKOB,
HO ero XOoTs Obl TeOPEeTUYECKU MOXKHO pPeaii30BaTh B BUIE CIleHAPUS,
BBITIOJIHSAIOIIEr0 KOMaHay cpeactBamMu ssh. OnHa 13 OCHOBHBIX ITPO0JIEeM
COCTOUT B TOM, UTO CI€HAPHUI MOJMKEH YUUTBIBATH PA3IUUYNA MEKIY
miraTdopMaMu, TaK Kak BCe OIlepalluOHHbIE CUCTEMBI B YeM-TO HEMHOTO
oranualorcsa. [Ipyraa mpobiemMa 3aKJII0UAeTCsa B HEOOXOAMMOCTH 3HATD,
TZie Bce 3T KOMITBLIOTEPHI pacmojiaraloTcs.
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Bapuanum 3

Hamucars HeOOJBINION cIleHapuii, KOTOPHIA OIIPOCUT BCe YCTPOICTBA,
BKJIIOUEHHBIE B CeTh, U ONPEIEJUT 00beM MaMIATH Ha KaKIOM M3 HUX
¢ nmomorIisio SNMP.

BapuanT 3, ocHOBaHHLII Ha ncnoab3oBanu SNMP, 10o3BojisgeT JerKo cos-
JIaTh OIIMCh, B KOTOPOM OYAyT MIPUCYTCTBOBATD TOJBKO KOMIIBIOTEPEI, TMEIO-
mue menee 1 I'6aiita O3Y. Tounsrit ngeatTudurarop OID, koTopsIiit moTpe-
OyeTcs 3alIpOCUTh, HocuT uMsa «hrMemorySizes. IIporokoax SNMP orHo-
CHUTCA K Pa3pAny TeX NHCTPYMEHTOB, KOTOPbIE BCEra BLITOAHEE NCI0Ib30-
BaTh B MHOT'03aJayHOM pPEXKMMeE, HO BCe-TAKH IIOJ00HO! ONTHMU3AIIUU
Jyuiiie n30eraThb, eCJIid 9TO He SBJIAeTCsS a0COJTI0THO HeoOxoauMbIM. IlomHuSA
00 3TOM, IIepeiileM HellOCPEeACTBEHHO K JeTaIsIM.

Yr10o6BI OHLICTPO MMPOBEPUTH HAIITY UIEI0, BOCIOJIb3yeMCsA IIPOTPaMMHBIM KO-
IIOM U3 IIPeAbIAYIIEero mpuMepa.

ITonyuenue o6'bema mamaTu ¢ momoirbio SNMP:
In [1]: run snmpinput

In [2]: who
netsnmp Snmp

In [3]: s = Snmp()

In [4]: s.DestHost = "10.0.1.2"
In [5]: s.Community = "public”
In [6]: s.oid = "hrMemorySize"”

In [7]: result = int(s.query()[0])
hrMemorySize = None ( None )

In [27]: print result
2026124

Kax Bugute, peannsoBaTh HOMOOHBIN CIlEHAPUII TOCTATOUYHO IPOCTO. Pe-
3yJbTAT BO3BpAIlaeTCA B BUAE KOPTeXKa B CTPOKe [6], mosTOMy MBI U3BJIE-
KaeM aJjieMeHT ¢ nHjaeKcoMm 0 1 mpeobpasyeM ero B IeJioe YncJjio. Temnepb Mbl
uMeeM IIeJIoe UYIMCJIO, COOTBETCTBYIOIee o0beMy HaMATH B KuJobaiTax.
EnuHCTBeHHOE, YTO cJiefyeT MMeTh B BHUAY, — Ha Pa3HBIX KOMIIbIOTEPax
06bemM O3V BbIUHMCISETCS MO-pasHOMY. [109TOMY B TAKUX CIAyYasdX JyUIlle
MPUHUMATH pellleHne Ha OCHOBe MPUOJIMIKEeHHBIX, a He TOUHBLIX 3HAUEHUIA.
Hanpumep, MOKHO OBLIO OBI ICKATHL KOMIIBLIOTEPHI, 00beM O3Y B KOTOPHIX
"HemHOro MeHnbIre 1 I'6aiiTa — ckasxkem, 990 Mob6aiit.

B npuBeeHHOM IPUMEPE MBI MOXKEM IIPUMEPHO OIeHUTh, YTO HOJYUeHHOE
YKCJI0 IPUMEPHO cooTBeTcTByeT 00bemy O3V 2 I'GatiTa. Bel Mmoskere moJia-
raTbCs Ha 3Ty MHMOPMAIIHMIO, OTBeYAas Ha 3alpoC CBOETO PYKOBOINUTEJIS
o Haanuuu KoMmnbioTepoB ¢ O3Y menee 2 I'GaiiT, eci U3BECTHO, UTO HOBOE
OPUIOKEeHIe, KOTOpPoe TpedyeTcs YCTAHOBUTDL, TPeOyeT HAIMUNA TaMATH
He meHee 2 I'OaiiT.
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Temneps, TPOBEPUB OCHOBHYIO M0, MBI MOKEM aBTOMATU3UPOBATE IIPOIIe-
IYyDpy ompeleeHUA MaMATU. Eciu roBoputh 60jee OMpesieIeHHO, CIeNYeT
OIIPOCUTH BCe KOMITBLIOTEPHI, BLIACHUTDL, B KAKUX M3 HUX YCTAaHOBJIEHO IIa-
mATu MmeHee 2 I'6aiT O3V um 3arem 3ammcaTh IIOJYUYEHHYI0 MHMOPMAIIUIO
B (paiir popmara CSVL, uToOBI €e ITOTOM IIPOIIle ObIJI0 UMIIOPTUPOBATh B Ex-
cel miu OpenOffice Calc.

Jlajiee MOYKHO HaATUCATh MHCTPYMEHT KOMaH/IHON CTPOKY, KOTOPBIN IIPUHU-
MaeT IualasoH CEeTeBBIX aApecoB B KauecTBe BXOIHOTO apryMeHTa M, IO-
IOJIHUTEJNbLHO, 3HaueHre ugeHtTupuraropa OID, 1o yMOITYaHNIO NCIIOIb3Y
uneatuurarop «hrMemorySize». IIpu 5ToM B clieHapUM HAM HEOOXOAUMO
OyIeT mIpeaycMOTPeTh 00X0/I CeTeBBIX aPeCcOB N3 YKA3aHHOTO AUAlla30Ha.

Beakuii pas, Korjga CHCTEeMHBIA aJMHUHUCTPATOD IIHUIINET HPOTrPaMMHBIN
KO, OH CTAJKNBAETCA C OIpPeeIeHHBIMI OrPaHUUYEHUAMU. B cocTossHUMN
JIY BBI MOTPATUTDh HECKOJIBbKO YaCOB WJIN JaKe JHel Ha co3maHme 60IbIITOT0
00'BEKTHO-OPUEHTUPOBAHHOTO CIIeHAPUs, KOTOPBHI IOTOM MOJKHO OyIeT
HMCIIOJIL30BATh AJIA PEeIIeHns APYTUX 3a4a4, AN BaM HYKHO OBICTPO IIOJY-
YUTH XOTs Obl IPUOJUBUTEJbHBIE pedyabTaThi? Ha Halm B3rasan, B 60Jb-
HINHCTBE CJy4YaeB BIIOJHE MOXXHO BBIIIOJHHUTH 00e peanmsainuu. Ilpu uc-
noab3oBanuu IPython BeI MoXKeTe GBICTPO CO34AaBATH 3aTOTOBKU CIleHAPM-
€B U 3aTeM JOBOJIUTHL UX 0 OKOHUATEJIbHOTO COCTOSAHUA. BoobIiie — 5To X0-
poiras uaes MUCATH MPOrPAMMHBIH KOJ MHOTOKPATHOI'O MCIIOJb30BaHUSI,
MMOCKOJIbKY 9Ta IPUBLIUKA, KAK CHEIKHBIN KOM, OBICTPO 00peTaeT MHEPIIUIO
IBUKEHUA.

Hapeemcs, uTo Temeph BBl IIOHHMAaeTe, B UeM 3akjaouaercsa cuaa SNMP.
JlaBaiiTe MPpUCTYIINM K CO3JJaHUIO HAIIIETO CIIeHAPHUS...

Mounck o6bema namaTn

B sToM ciaenmymolieM mpuMepe MBI peasndyeM MHCTPYMEHT KOMAaHIHOMN
CTPOKH, ONIPEeJIAI0NINA 00beM ITIaMsATH, YCTAHOBJIIEHHONW B KOMIIbLIOTEpaX,
c nomoIsio SNMP:

#!/usr/bin/env python
#UHCTPYMEHT KOMaHAHOM CTPOKM, onpenensounii obwmnii 06beM NaMaTy B KOMMbITEPE

import netsnmp
import optparse
from IPy import IP

class SnmpSession(object):
"""llpocToit ceaHc SNMP"™"
def __init__(self,
oid="hrMemorySize",
Version=2,
DestHost="1localhost",

1 CSV, uau Comma Separated Values, — suauenus, pasgejeHHble 3alATbIMHA. —
IIpum. nepes.
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Community="public™)
self.oid = oid
self.Version = Version
self.DestHost = DestHost
self.Community = Community

def query(self):
"""CospaeT 3anpoc SNMP"""

try:
result = netsnmp.snmpwalk(self.oid,
Version = self.Version
DestHost = self.DestHost,
Community = self.Community)
except:

#HecMOTpA Ha TO, 4TO 3TO BCEr0 NMWb NpUMEp,

#TeM He MeHee, BbBEAEM, Kak0e WCKMIYEeHWEe BO3HWKIO
import sys

print sys.exc_info()

result = None

return result

class SnmpController(object):
"""Wcnonb3yeT Moaynb optparse Ang ynpasneHua ceaHcom SnmpSession””

def run(self):
results = {} #MecTo cbopa M XpaHeHus pe3ynbTaTOB SNMp
p = optparse.OptionParser(description="A tool that determines
memory installed”
prog="memorator”
version="memorator 0.1.0a"
usage="%prog [subnet range] [options]")

p.add_option( --community’', "-c',help="community string’
default="public")

p.add_option('--0id", "-0', help='object identifier’
default="hrMemorySize")

p.add_option('--verbose', '-v', action='store_true’,
help="increase verbosity")

p.add_option('--quiet', '-g', action='store_true’,help=’

suppresses most messages’)
p.add_option( ' --threshold", '-t', action='store’', type="int"

help="a number to filter queries with")

options, arguments = p.parse_args()
if arguments:
for arg in arguments:
try:
ips = IP(arg) #Mpeobpa3oBaTb aprymeHT B CTPOKY
except:
if not options.quiet:
print "Ignoring %s, not a valid IP address’ % arg
continue
for 1 in ips:
ipAddr = str(i)
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if not options.quiet:
print "Running snmp query for: ', ipAddr
session = SnmpSession(options.oid,
DestHost = ipAddr,
Community = options.community)

if options.oid == "hrMemorySize":
try:
memory = int(session.query()[0])/1024
except:

memory = None
output = memory
else:

#06paboTka pes3ynbTaToB, HE UMENWMX OTHOWEHMUS
#k 0bbemy namaTy
output = session.query()
if not options.quiet:

print "%s returns %s” % (ipAddr,output)

#loMecTUTb NONy4YeHHble pe3ynbTaTel B CNOBapb
#Ho Tonbko ecnu Obin NONYYEH KOPPEKTHbIA OTBET
if output !'= None:
if options.threshold: #ecnn nopor obosHayeH
if output < options.threshold:
results[ipAddr] = output
#fecnn paspeleH BbBOL pPe3ynbTaToB
1f not options.quiet:
print "%s returns %s” % (ipAddr,output)
else:
results[ipAddr] = output
if not options.quiet:
print output

print "Results from SNMP Query %s for %s:\n" % (options.oid,
arguments), results

else:
p.print_help() #npu OTCYTCTBMM apryMeHTOB KOMAHAHOW CTPOKM
#{BHIBECTW WHCTPYKUMIO 00 MCNONb30BaHNN
def _main()

3anyckaeT npouecc c6opa uHOPMALMN.

start = SnmpController()
start. run()

if __name__ =="__main__":
try:
import IPy
except:

print "Please install the IPy module to use this tool”
_main()
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Temeps mpoigeMcs IO 3TOMY CIleHAPUIO M IIOCMOTPUM, UTO OH AejaeT. MbI
B3SAJIU IIEJIBIN KJIACC U3 MPEeIbIAYINero MpuMepa 1 MIOMECTUIN eT0 B HOBBIM
MOZYJb. 3aTeM MBI HalMCAJU KJACC-KOHTPOJLIEP, KOTOPBIN aHaJIU3UPYeT
apryMeHThl KOMaHIHOM CTPOKHU C IIOMOII[bIO0 MOAYJIs optparse. Moayas IPy,
K KOTOPOMY MBI oOpaliiaeMcs CHOBa M CHOBA, UCIIOJIb3YeTCs AJIs aBTOMAaTH-
yecKoii o6pabotku IP-agpecoB. Biaromaps aToMy MOYKHO YKa3aTh HECKOJIb-
ko IP-agpecoB niu nuamasoH agpecoB, W HAIl MOLYJb OyZeT OTChLIATh 3a-
npockl SNMP u BosBpamiaTh pe3yjabTaThl B BUJe CJI0BApPA, B KOTOPOM POJIb
KJouel OyayT urpath IP-agpeca, a poss 3HaueHuit — orBeTbl SNMP.

EnuHCcTBeHHAS CIOKHOCTD, KOTOPAs 3IeCh PeaIn30BaHa, — 9TO JIOTUKA 06-
paboOTKM IIyCTHIX OTBETOB M IMIPOBEPKMU IOPOroBOro 3HadueHus. To ecTh MoO-
IyJb BO3BpAalllaeT TOJbKO 3HAUEHUS HIMKe yKasaHHoro mopora. Ilpm mc-
II0JIb30BAHUY IIOPOr'a MBI MOYKEM II0JIyYaTh 3HAUMMEIE JJIA HAC Pe3yIbTaThI
¥ yYeCTh Pa3juuuA B TOM, KAK Pa3HbIe KOMIILIOTEPEI BBEIUMCIAIT 00beM
IMaMATH.

ITocMoTpuM Ha BBEIBOJ, IIOJYUYEHHBIN B Pe3yabTaTe PA00OTEI 5TOr0 MOLYJIA:

[ngifteng-lep-lap][H:6518][J:0]> ./memory_tool_netsnmp.py 10.0.1.2 10.0.1.20
Running snmp query for: 10.0.1.2
hrMemorySize = None ( None )
1978
Running snmp query for: 10.0.1.20
hrMemorySize = None ( None )
372
Results from SNMP Query hrMemorySize for ['10.0.1.2", 10.0.1.20"]
{"10.0.1.2": 1978, "10.0.1.20": 372}

Kak BuguTe, pe3yabTaThbl OBLIN IIOJYYEHBI AJIsI KOMIILIOTEPOB B IIOJCETU
10.0.1.0/24. Teneps BocmoJsb3yemcsa uiarom threshold (mopor), uTo6®I
CBLIMUTHPOBATH MOMCK MaminH, oo0beM O3Y B KoTOphIX MeHbIe 2 I'GaiiT.
Kak yKe yIOMMHAJIOCH BBIIIE, PA3HbIe KOMIBIOTEPHI O-PA3HOMY BBIUKC-
JAA0T umewuiica oobem 03Y, mosTomMy AJA Iyllell YBEPEHHOCTU BO3b-
MeM B KauecTBe IIOporoBoro 3HaveHus yucyao 1800, uTo mpuMepHO JO0JIKHO
coorBeTcTBOBaTh 00beMy O3Y 1800 Mobaiit. To ecTh, eciiu B KOMIIbIOTepe
o6bem O3V cocrasiaser meree 1800 M6atit, unu npumepso 2 I'6aiita, nH-
dbopmarus o HeM OyZeT BKJIOUEHA B HAII OTYET.

Hwuxe mpuBoauTCA pe3ybTaT BBHIIIOJHEHUSA TAKOI'0 3aIIpoca:

[ngifteng-lep-lap][H:6519][J:0]>

./memory_tool_netsnmp.py --threshold 1800 10.0.1.2 10.0.1.20
Running snmp query for: 10.0.1.2

hrMemorySize = None ( None )
Running snmp query for: 10.0.1.20

hrMemorySize = None ( None )
10.0.1.20 returns 372
Results from SNMP Query hrMemorySize for ['10.0.1.2", "10.0.1.20"]
{"10.0.1.20": 372}
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Harm crenapuit mpekpacHO CIpaBUJICA C 3aJaHUeM, OJHAKO MBI MOYKEM
clesaTh elle Koe-uTo, YTOOBI ONTUMU3UPOBATh ero. Eciu Bam moTpedyeT-
Cs OTIPOCUTH HECKOJBKO THICSY MAIIINH, TO JIJISI BHITIOJHEHUA PAOOTHI 3TOMY
CIIEHAPUIO MOMKET IIOTPe00BATHCS IIeJIbIH JeHb NI fake 00JbIlie. ITo, MO-
JKeT OBbIThb, M He CTPAIIHO, HO €CJIM BaM TpebyeTcs MOJYUYUTh Pe3yIbTaTh
OueHb OBICTPO, BaM Heo0X0oamMO OyIeT 06ecleuuTh BO3MOMKHOCTD IIapaJi-
JIEJIbHOTO BBHITIOJHEHU A HECKOJIbKUX 3aIIPOCOB OLHOBPEMEHHO M OPraHm30-
BaTh BETBJEHME IJIS KAXJOr0 3aIIpoca, UCIOJIb3Ys AJISA TOr0 OMOJINOTEKY
CTOPOHHEr'o MIPOW3BOAUTEJsS. EIle OJHO yCOBEPIIEHCTBOBAHME, KOTOPOE
MOKHO ObIJIO OBI BHECTH, — 9TO aBTOMATHUYECKOe co3manmue (aiiaa oTueTa
B opmaTe CSV 13 Halero caoBaps.

Ho npe:xge uem MbI IepeiiieM K peajusanui 9TUX 3a7ad, II03BOJbTe obpa-
TUTH Ballle BHUMAaHNe HAa OAWH MOMEHT, KOTOPBIN BbI, BO3MOIKHO, HE 3aMe-
muau. ClieHapuil HaMcaH TakK, YTO IMO3BOJISET 3alpalrnBaTs Joboit OID,
a He TOJBKO OIpeNeATh 00beM IaMATH. OTO OYeHb YA0OHO, IIOTOMY YTO
y Hac Temephb MMeeTcd KaK MHCTPYMEHT ompejeseHus 00beMOB IaMATH,
TaK ¥ YHUBEPCAJIbHbBII NHCTPYMEHT, II03BOJIAIONINH BHIIIOJHATD JIIOObIE 3a-
mpockl SNMP.

PaccmoTpum npumep, KOTOPBIN HATJIAIHO J€MOHCTPUPYET, UYTO MBI IMeeM
B BUIY:

[ngifteng-lep-lap][H:6522][J:0]> ./memory_tool_netsnmp.py -0 sysDescr
10.0.1.2 10.0.1.20
Running snmp query for: 10.0.1.2
sysDescr = None ( None )
10.0.1.2 returns ('Linux cent 2.6.18-8.1.14.el5 #1 SMP
Thu Sep 27 19:05:32 EDT 2007 x86_64",)
("Linux cent 2.6.18-8.1.14.el15 #1 SMP Thu Sep 27 19:05:32 EDT 2007 x86_64",)
Running snmp query for: 10.0.1.20
sysDescr = None ( None )
10.0.1.20 returns ('Linux localhost.localdomain 2.6.18-8.1.14.el5 #1 SMP
Thu Sep 27 19:05:32 EDT 2007 x86_64",)
("Linux localhost.localdomain 2.6.18-8.1.14.el5 #1 SMP
Thu Sep 27 19:05:32 EDT 2007 x86_64",)
Results from SNMP Query sysDescr for ['10.0.1.2", "10.0.1.20"]
{"10.0.1.2": ('Linux cent 2.6.18-8.1.14.e15 #1 SMP
Thu Sep 27 19:05:32 EDT 2007 x86_64",), "10.0.1.20":
("Linux localhost.localdomain 2.6.18-8.1.14.el5 #1 SMP
Thu Sep 27 19:05:32 EDT 2007 x86_64",)}

CoBceM He JIMIITHE YUYUTHIBATL 9TO, IPHUCTyIIas K padoTe HaL «OLHOPA30-
BBIM» MHCTPYMEHTOM AJIA KOHKPETHOTo caydasa. [loueMy ObI He IIOTPATUTH
momnoauuTeabHbIe 30 MUHYT, UYTOOBI IPUAATL €My VHUBEepcaJIbHOCThL? B pe-
3yJIbTaTe ¥ BaC MOJYKET IIOJIyUNThCA NHCTPYMEHT, KOTOPBIHA OyJeT HaXOAUTh
OpuMeHeHIe CHOBA 1 CHOBA, 1 9T 30 MUHYT HPeBPaTATCA B HUUTO II0 CPaB-
HEHUIO C TeM BpeMeHeM, KOTOPOoe BaM yIaCTCSA COKOHOMUTD B Oy AyIIieM.
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Co3pgaHue rmépunaHbIX NHCTpyMmeHToB SNIVIP

Mpgz1 yoxe moKasaau BaM HECKOJIBKO OT/EJIbHBIX MHCTPYMEHTOB U XOTUM OT-
MEeTHUTh, UTO UCIOJIL30BAHHBIE HAMU IPUEMbI MOYKHO O0BeIUHUTD AJIA CO3-
IaHuA BecbMa CJIOKHBIX MHCTPYMeHTOB. HauHeM ¢ co3maHusA cepuu Ipo-
CTBIX Y3KOCHEIINaJN3NPOBAHHBIX NHCTPYMEHTOB, HA OCHOBE KOTOPBIX 03/~
Hee MBI CMOXKEM CO3aBaTh OOJIBIIINE CIIEHAPUH.

Huixe mpuBoguTCA IOJE3HBIN CIleHApPUU ¢ mMeHeM snmpstatus, KOTOPBIH
TMOJIy4aeT HeCKOJbKO Pa3JMUYHBLIX 3aIPOCOB SNMP U KOMOMHUPYET U3 HUX
«COCTOSTHUE» OIIPAIIMBAaeMOro y3Jja:

import subprocess

class Snmpdf(object):
"""WHCTPYMEHT KOMaHAHOW CTpoku snmpstatus™™”
def __init__(self
Version="-v2¢"
DestHost="1localhost”
Community="public”
verbose=True):

self.Version = Version
self.DestHost = DestHost
self.Community = Community
self.verbose = verbose

def query(self):
"""CospaeT 3anpoc ang snmpstatus”"”
Version = self.Version
DestHost = self.DestHost
Community = self.Community
verbose = self.verbose

try:
snmpstatus = "snmpstatus %s -c %s %s” % (Version, Community,
DestHost)
1f verbose:
print "Running: %s” % snmpstatus
p = subprocess.Popen(snmpstatus
shell=True
stdout=subprocess. PIPE)
out = p.stdout.read()
return out
except:
import sys

print >> sys.stderr, "error running %s” % snmpstatus

def _main()
snmpstatus = Snmpdf()
result = snmpstatus.query()
print result
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if __name__ == "__main__"
_main()

Mgsr Hageemcesi, UTO BBl 00paTUJIM BHUMAaHNE Ha TOT (PAKT, UTO 3TOT CIl€HA-
Puil He CUJILHO OTJIMYAETCSI OT KOMaHABI snmpdf, 3a MCKJIIOUYEeHNEM HEeKOTO-
PBIX UMeH. ITO OTJIMYHBIN MpUMep, Korma ObIIo OBl JKeJlaTeJIbHO IIePerTr
Ha 0oJiee BBICOKHI YPOBEHB aOCTPAKIMKU U 3aTE€M IIOBTOPHO HCIIOJIL30BATEH
o01re KOMIOHEHThI. Ecii OB MBI CO3a/Il MOAYJIb, BMEII[AIOIi BeCh 00-
Ui TPOrpaMMHBIA KOJ, HAIIl HOBBIM CIleHAPHUil COCTOSI ObI BCEro M3 He-
CKOJBKUX CTPOK. IMeiiTe 5TO B BUAY, MBI €IIle BEPHEMCSHA K 9TOMY.

Hpyroit maCcTpyMeHT, uMeromuii orHouenue ¥k SNMP, — sto ARP, xoro-
polii ucoosbayet mpoTokos ARP. C momomisio mporokosa ARP MosxkHO 110-
ayuntb MAC-agpeca ycrpoiicts mo ux IP-agpecam, Ipu yCJIOBUU, YTO OHU
HaAXOAATCA B OHOM 1 TOM Ke ceTu. [laBaiiTe HAIUIIIEM U 9TOT Y3KOCIIEIa-
JU3UPOBAHHBIN MHCTPYMeHT. OH IPUTOAUTCA HaM HEMHOTO TTO3JKe.

Odopmurts geiictBus ¢ mporokosoMm ARP B Buje ciieHapus He COCTaBUT HU-
KaKoro Tpy/aa; MOKHO Cpasy IPOJeMOHCTPUPOBATH PabOTy 3TOr0 IpuMepa,
HMCIIOJIL3Ys UHTEPaKTUBHYI0 00010uKy IPython. Urak, sanycture IPython
¥ BBEIUTE cJenyiolee:

import re
import subprocess

H#HEKOTOpbEe NepemMeHHbe

ARP = "arp”

IP = "10.0.1.1"

CMD = "%s %s " % (ARP, IP)
macPattern = re.compile(":")

def getMac()
p = subprocess.Popen(CMD, shell=True, stdout=subprocess.PIPE)
out = p.stdout.read()
results = out.split()
for chunk in results:
if re.search(macPattern, chunk)
return chunk

if __name__ == "__main__":

macAddr = getMac()
print macAddr

IToT parMeHT HeJb3A Ha3BaTh MHCTPYMEHTOM MHOTOKPATHOTO UCIIOJIB30-
BaHMs, HO BBI JIETKO MOKETe B3ATh ATy UAEI0 3a OCHOBY U HCIIOJL30BATh ee
KaK 4acTh 00I1ei 6uOJIMOTEeK Y II0JYyUYeHUs CBeleHnii 00 YyCTPOMCTBaxX B CETHU
IeHTpa o0paboTKYU TaHHBIX.

PacwumnpeHune sosmoxxHocten Net-SNMP

Kax y:xe ropopmioch paHee, B OOJILIIIMHCTBE ONEePAIMOHHBIX CHUCTEM *nix
nakeT Net-SNMP ycranoBjeH B BuJe areuara. I1o yMOIYaHMIO aredT MOMKeT
BO3BpAalllaTh ONpeJeIeHHbII IepeueHb NHGOPMAIIUKN, OJHAKO CYII[ECTBYET



272

naea 7. SNMP

BO3MOYKHOCTH PACIITUPATD 9TOT epeueHb. MOKHO GbLIO GBI YKA3aTh areHTy
Ha HEOOXOJMMOCTH COOMPATH HEKOTODHIE CBE/IEHUS U 3aTeM BO3BPAIIaTh UX
o npoTokoay SNMP.

daitn EXAMPLE.conf, nocraBisieMmblil B cocrase Net-SNMP, — sro ogun
W3 JYYIINX HCTOUYHMKOB MH(pOpPMAIMM II0 PACIIMPEHUI0 BO3MOIKHOCTE
Net-SNMP. Heauniaum OymeT oopaTUThCAa K KoMaHAe man snmpd. conf, Ko-
TOpas BBIBOAUT 0oJiee moApPoOHYI0 mHGopmManuio ¢ onucanvnem API. Ecinu
BaC MHTEPECYIOT BOIPOCHI PACIIINPEHNI BO3SMOYKHOCTE! « POAHBIX » areHTOB
makera, o0a 5TH MCTOUHHMKA CIIPABOYHON MHMOPMAIIMKM MOTYT CTATh AJIA
BaC He3aMEeHUUMbIMU.

C TOUKM 3peHus IIPOrpaMMUCTOB Ha A3biKe Python, BosamMosKHOCTE paciiiu-
peausa Net-SNMP aBisercsa ofHUM M3 CaMbIX 3aXBATBLIBAIOIINUX aCIIEKTOB
paborer ¢ SNMP, moTromMy UTO II03BOJISIET PaspabOTUMKAM MHHUCATL IIPO-
TPAMMHBIH KOJ, BLITOJHAIOIINY MOHUTOPUHT BCETO, YTO OHU COUTYT HE00-
XOAUMBIM, W JOMOJHUTENHLHO MMETh BHYTPEHHETrO0 areHTa, OTBEUAaIoIero
IpeabABIAEMBIM YCIOBUIM.

ITaker Net-SNMP mpezasmaraer [oCcTaTOYHO MHOT'O CIIOCOOOB PaCIINPEHU
BOBMOJKHOCTEH areHTa, M [IJs Hadaja Mbl HamuineM nporpammy «Hello
World», koropas 6yaeT BRIMOJHATHCA [0 3ampocy snmp. IlepBoiii mar s3a-
KJIIOUaeTcs B CO3JaHUU IpocToro daiina snmpd.conf, mocpeIcTBOM KOTOPO-
ro 6ymer samyckaTbesa Harna nporpamma «Hello World», nanucannas ma
aspike Python. B mpumepe 7.4 moxasano, Kak BBITVISAUT 3TOT (haili B ome-
pamuonHoii cucrteme Red Hat.

ITpumep 7.4. Kongueypayuonnusiii gpaiin SNMP, npedycmampueaowuil 6b1308
npozpammot « Hello World»

syslocation "0'Reilly”

syscontact bofh@oreilly.com

rocommunity public

exec helloworld /usr/bin/python -c¢ "print "hello world from Python'"

ITocie sToro ciaenyer COOOMIUTEH AEeMOHY snmpd 0 HEOOXOAMMOCTH II€pPeUmn-
TaTh KOH(pUurypanuonusiii daia. CaenraTs 5T0 MOKHO TpeMs Pa3HBIMHU CIIO-
cobamu. B Red Hat M02KHO MCII0/Ib30BATh TAKYIO KOMAHIY:

service snmpd reload
WJIY CHAYaJIa BBIMIOJHUTH TAKYIO KOMaHAY:

ps -ef | grep snmpd
root 12345 1 0 Apri14 ?
00:00:30 /usr/sbin/snmpd -Lsd -Lf /dev/null -p /var/run/snmpd.pid -a

a 3aTeM IOCJIaTh JeMOHY CUT'HAJI:
kill -HUP 12345

HakoHel, MOXHO C HOMOIIBI0O KOMAHIBI SNMPSet MPUCBOUTH I[€JI0€ YKCJIIO
(1) mapamerpy UCD-SNMPMIB: :versionUpdateConfig. 0 u TeM caMbIM BEIHYAUTH
IeMOH snmpd mepeunTaTbh KOH(PpUTYPaITMOHHBIN (haiI.
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Temnepb, Koraa JeMOH snmpd mepeunTat u3MeHeHHbIH haiia snmpd.conf, MbI
MOXKeM JBUHYTBLCS AaJIbIlle 1 IIOCJATEL HAIllell MAIIIMHEe 3alIPOC C IIOMOIILIO
KOMaHIBI sSnmpwalk mau ¢ moMmoIrbio pacuinpernusa Net-SNMP 13 o6o10uku
IPython. Huske mokasaHo, 4TO Bo3BpallfaeT KoMaHaa snmpwalk:

[root@giftcsllc02][H:4904][J:0]> snmpwalk -v 1 -c public localhost
.1.3.6.1.4.1.2021.8
UCD-SNMP-MIB: :extIndex.1 = INTEGER: 1
UCD-SNMP-MIB: :extNames.1 = STRING: helloworld
UCD-SNMP-MIB: :extCommand. 1 = STRING: /usr/bin/python
-¢ "print 'hello world from Python'"
UCD-SNMP-MIB: :extResult.1 = INTEGER: 0
UCD-SNMP-MIB: :extOutput. 1 STRING: hello world from Python
UCD-SNMP-MIB: :extErrFix.1 = INTEGER: noError(0)
UCD-SNMP-MIB: :extErrFixCmd. 1 = STRING:

— — |l

ATOT 3aImpoc TPedyeT HEKOTOPhIX MOSICHEH!, TaK KaK HA0 0qaTe IbHbBINA Ui-
TaTeJb MOMKET 3aJaThCsA BOIIPOCOM, OTKyaa B3sicsa OID 1.3.6.1.4.1.2021.8.
Atot OID cooTBeTcTByeT HAeHTUPUKATOPY Ucdavis.extTable. Korma cosnma-
eTcdA pacmiupenue B snmpd.conf, ouo npucBauBaetca sromy OID. Ileso He-
CKOJIBKO OCJIOMKHSETCS, KOTJa BOBHUKAET IOTPeOHOCTh co3aaThk cBoit OID.
Hsa aToro HeOOXOAMMO O0OPATUTHCS B OPraHUBAIUIO iana.org U MOJYYUTH
YVHUKAJbHBINT HOMEDP IJA cBoero npeanpuatusa. Ilocie aToro Mmo:xHO OyaeT
WCII0JIb30BATh IIOJYUYEHHBIH HOMED AJA CO3LAHUSA CIEeUaJTU3UPOBAHHBIX
3ampocoB areuTy. OCHOBHAsI IPUUYNHA TaKUX CJIOMKHOCTEH COCTOUT B HE00-
XOAMMOCTH COXPAHUTH OJHOPOAHOCTH IIPOCTPAHCTBA WMMEH U u30eKaTh
KOH(JINKTOB C YMCJIAMU, KOTOPbIe, BO3MOKHO, IIOJyYaT IIOCTABIIUKYI 000-
pyZoBaHUA B OyAYIIIEM.

Uctunnas cuna Python 3axkarouaercsa BoBce He B TOM, UTOOBI IIOJYUYUTE BbI-
BOJ OT €IWHCTBEHHOM KOMAHMABI — 3TO OBLIO OBI CAMIIIKOM mpocrto. Huwke
OPUBOAUTCS IIPUMeEP CIleHAapPUs, KOTOPLI olpenesseT obIee Yuco odpa-
mieHu K Be6-cepBepy Apache us 6poysepa Firefox, ananusupys daiia :Kyp-
HaJjia, ¥ BO3BpaIllaeT peayJabTaT moj HecTaHmapTHbiM OID mpemsmpusaTus.
Haunem paccMOTpeHMe ¢ KOHIIa ¥ CHAYaJIa IIOCMOTPUM Ha MOJYUYeHHbIe pe-
3yJIbTATHI:

snmpwalk -v 2¢ -c public localhost .1.3.6.1.4.1.2021.28664.100
UCD-SNMP-MIB: :ucdavis.28664.100.1.1 = INTEGER: 1

UCD-SNMP-MIB: :ucdavis.28664.100.2.1 = STRING: "FirefoxHits"
UCD-SNMP-MIB: :ucdavis.28664.100.3.1 STRING:

"/usr/bin/python /opt/local/snmp_scripts/agent_ext_logs.py"
UCD-SNMP-MIB: :ucdavis.28664.100.100.1 = INTEGER: 0
UCD-SNMP-MIB: :ucdavis.28664.100.101.1 = STRING:

"Total number of Firefox Browser Hits: 15702"
UCD-SNMP-MIB: :ucdavis.28664.100.102.1 = INTEGER: 0
UCD-SNMP-MIB: :ucdavis.28664.100.103.1 = "~

Ecinu oreickaTs ¢TpoKy co 3umauenueM 100.101.1, MOKHO yBHUIETh BBIBOJ,
TOJIYYEeHHBIN OT CIleHapus, KOTOPBIN aHAIU3UPyeT (haily :KypHaia BebG-cep-
Bepa Apache 1 OTBICKMBAaeT 3alMCH, CBUAETEJILCTBYIOIIE 00 00paIlleHnsax
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¢ moMoIrbio 6poysepa Firefox. 3aTreMm ciieHapuii CcyMMUPYeT UX 1 BO3BpaIra-
eT mo mpoToxkoay SNMP. B mpumepe 7.5 IpuUBOAUTCA MCXOAHBIN TEKCT CIIe-
HapusA, KOTOPBIH 3aIIyCKaeTcsA IPU BBITIOJHEHNH 3ampoca K ganaomy OID.

ITpumep 7.5. Cuenapuil noucka wucna oopaueruil k 8eo-cepsepy Apache
u3 6poysepa Firefox

import re
"""BoappawaeT 4ucno obpauweHuin n3 Gpoyasepa Firefox"""

def grep(lines,pattern="Firefox"):
pat = re.compile(pattern)
for line in lines:
if pat.search(line): yield line

def increment(lines):
num = 0
for line in lines:
num += 1
return num

wwwlog = open("/home/noahgift/logs/noahgift.com-combined-log™)
column = (line.rsplit(None,1)[1] for line in wwwlog)

match = grep(column)

count = increment(match)

print "Total Number of Firefox Hits: %s™ % count

YTo06BI 3aCTaBUTh 3TOT 3aIIpPoc paboTaTh, Mbl CHAaYaJa JOJKHBI JOOABUTH
B daiin snmpd.conf nuudopMaIuio 00 3TOM ClleHapUH, KaK II0OKa3aHO HUKe:

syslocation “0 Reilly”

syscontact bofh@oreilly.com

rocommunity public

exec helloworld /usr/bin/python -c “print "hello world from Python'"

exec .1.3.6.1.4.1.2021.28664.100 FirefoxHits /usr/bin/python
/opt/local/snmp_scripts/agent_ext_logs.py

Camasa marnyecKas 4YacTh 3/IeCh — IMOCJEIHAA CTPOKA C UAeHTU(PUKATOPOM
.1.3.6.1.4.1.2021, roe 28664 saBaseTcsa YMCJIIOM HAIEro IPeINpUATHA,
auucyo 100 — mpocTo HEKOTOPOE YHCJIO, KOTOPOE MbI PEHINJIN HCIIOJIb30-
BaTh AJIs IpUMepa. OTO OUeHb BAXKHO — CJI€J0BATDH OOIENPUHSATHIM IPABU-
JIaM ¥ UCIIOJIb30BaTh CBOE UMCJIO IPEeAIPUSATHAS, €CJIU Bbl IJIAHUPYETE 3aHU-
MaTbcA paciupeHureM Bo3MmorkHocTein SNMP. Biarogapsa aTtomy BbI cyMmee-
Te n36eKaTh KOH(QINKTOB IPU MCIOJIb30BAHNU B KOMaHAe snmpset uuce,
yiKe 3aHATBHIX KeM-TO IPYTUM.

MBI CKJIOHHBI CUMTATh, 4TO TeMa uciob3oBauusa SNMP sasBisiercss ogHOI
W3 caMbIX 3aXBaTBLIBAIOIIMX TeM B KHUre W 4To npu aTtoMm SNMP mo-mpesx-
HeMy OCTaeTcs MaJOM3BeJaHHOU obacThio. MOKHO MpUBECTH MAcCCy IPHU-
MepoB, Korja paciiupenue BodmoxkHocTeil Net-SNMP moxkeT OBITH 1moJI€3-
HBIM, a IIPU aKKypaTHOM wucrnoJb3oBanuu SNMPv3 BBl cmosKkeTe meaThb
YIUBUTEJbHBIE BEIlU, Peau30BaTh KOTOPHIE C IIOMOIIbIO0 IpoToKosa SNMP



YnpasneHue ycTponctBamm Hepes SNMP 275

COBCEM HECJIOKHO U JJIA KOTOPHIX IpUMeHeHUe SSh 1 COKeTOB MOTJIO OBI I10-
KasaTbhCA eCTeCTBEHHBIM BEIOOPOM.

YnpasneHue yctponctBamu yepes SNIVIP

OgHuM M3 caMbIX HMHTePeCHBIX acmekToB npumeHeHusa SNMP asiasercs
BO3MOJKHOCTh YIPaBJEHUS YCTPOMCTBAMU IIO0 9TOMY IPOTOKOIY. OueBuI-
HO, UTO TaKOH CIIOCO0 yIpaBJeHUA MApIIPyTU3aTOPOM 06JIafaeT CYIIecT-
BEHHBIMY IIPEMMYIIeCTBAMHU Tepe] MCII0JIb30BaHNEeM, HAIIpUMep, MOLYJIA
Pexpect (http://sourceforge.net/projects/pexpect/), moToMmy 4TO peaaunsy-
eTCsl HAMHOTO IIPOIIie.

I KpaTKOCTU MBI B IpuMepe OyZeM paccMaTPpUBATh TOJIbKO MCIIOJIbh30Ba-
Hue SNMPv1, Ho, eciz BaM IPEICTOUT B3aNMO e CTBOBATh C YCTPONCTBA-
MU Uepes He3allUINeHHYIO CeTh, BaM cJeyeT uciob3oBaTh SNMPv3. Ile-
Pen IPoUTeHNEeM 3TOTr0 paszesa ObLIO ObI HEIJIOXO 03HAKOMUTHCA ¢ KHUTA-
mu «Essential SNMP» u «Cisco I0S Cookbook» Kesuna dyau (Kevin
Dooley) u fIua I»x. Bpayua ( Ian. J. Brown) (O’Reilly), eciiz ouu y Bac ume-
IOTCA WJIM Yy BAC MMeeTCs yueTHasl 3alluch AJIA JOCTyIa K cay:kbe Safari.
OHU cozepskaT OOIIMPYI0 MHAOPMAIIMIO Kak 00 OCHOBaxX HACTPOMKM, TakK
¥ 0 crroco0ax B3auMoeicTBUS ¢ yeTpoiicrBamu Cisco mo mpotokoay SNMP.

ITockonbKy IIepe3arpyska mapaMeTpoB HacTpouKu B ycrpoiictBax Cisco
KpacuBo peajusyeTcs uepesd npoTokoa SNMP, MbI BRIOpaI 5Ty TEMY I
pasroBopa 00 yopaBJeHUU ycTpoiicTBamMu. i oIpo6OBAHUA 9TOTO IIPUMe-
pa Bam moTpedbyeTca paboraroinuii cepsep TFTP, oTkyga MapipyTusaTop
oymer 3abupath ¢aita I0S, u MapIIpyTH3aTOP C Pas3pelieHHbIM JOCTYIOM
IJIs YTeHusA/3amnucu 1mo mpotoxosny SNMP. B mpumepe 7.6 mpuBomurcsa
creHapuii Ha A3biKe Python.

IIpumep 7.6. Buiepy3sxa Ho601 KoHPuzypayuu 6 mapwpymusamop Cisco
import netsnmp

vars = netsnmp.Varbind(netsnmp.VarList(netsnmp.Varbind(
".1.2.6.1.4.1.9.2.10.6.0", "1"),
(netsnmp.Varbind("cisco.example.com.1.3.6.1.4.1.9.2.10.12.172.25.1.1",
"iso-config.bin")

result = netsnmp.snmpset(vars,
Version = 1,
DestHost="cisco.example.com’,
Community="readWrite")

B sTom nmpumepe MBI ucioab3oBaau Mmeton Varlist us Moy netsnmp, 4To-
OBl cHaUaJia BBITTOJHUTL MHCTPYKIIUIO, KOTOPas cTUpaeT HHGOPMAIUIO BO
dierI-maMaT KOMMYTATOPA, a 3aTeM 3arpy3uTh HOBBIHM o0pas (aiiira I0S.
ITOT IPOTPAaMMHBIN KOJ MOT OBI ITOCIYKUTH OCHOBOI CIleHApPUsA, BBITIOJ-
HSIOIEero OOHOBJIEHE HACTPOEK BCeX KOMMYTATOPOB B BBIUMCIUTEIHHOM
meuTpe. Kak u 1060 Apyroi mporpaMMHBIH KOJ B 3TOM KHUTE, OH JOJIXKeH
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OBITH OITPOOOBAH Ha 000OPYAOBAHNIIM, He BKJIIOUEHHOM B pabOTy, U BEI HE OKAa-
JKeTech mepes GaKToM, UTO UTO-TO HATBOPUJIH, .

W nocnemnee sameuanwue: nporokoa SNMP penko paccmaTpuBaeTcs Kak
crmoco0 ympaBjieHus yCTPoiicTBaMU U, T€M He MeHee, OH IIPeIOCTABJISIeT
IIUPOKME BO3MOMKHOCTH II0 YIIPABJIEHUIO YCTPOHCTBAMU B BBIUMCJIUTEIH-
HOM IIEHTPE, IIOCKOJbKY SIBJIAETCS YHUBEPCAJIBHON cHelMUDUKAIIMEN I
YCTPOHCTB, BRINYCKaBIINXCcA HaunHasd ¢ 1988 roga. B OyayieM BO3MOMKHO
OUueHb MHTepecHoe pasBuTue mporokosa SNMP v3.

NHTerpaumnsa SNMP B ceTb NnpeanpusatTus
C NoMoLLUbIo Zenoss

Zenoss TpencTaBiaAeT co0OM 3aMeuaTeJbHYIO CHUCTeMY YIPaBJIEHUS JIO-
KaJbHBIMU CeTAMHU YPOBHS IIPEAIPUATISI. Majio TOro, 4To Zenoss aBJIIeT-
cA MIPUJIOKEeHNEeM, PACIIPOCTPAHAEMBIM C OTKPBITBIMU UCXOAHBIMU TEKCTAa-
MM, HO OHO eIlfe [[eJINKOM HaIlncaHo Ha sa3bike Python. Cucrema Zenoss saB-
JIsIeTCs IpPeACTaBUTEJeM HOBOTO IOKOJEeHUS MPUIOMKEHUH yPOBHS IIpen-
NpUATHA, O00JaJAIOINX OOJBIIUMU BO3MOMKHOCTSAMH W [JOIYCKAIOIIUX
pacmupenue ¢ ucrnoabsoBanuem naTepdeiica XML-RPC unu ReST. 3a mo-
noysHuUTeabHOU mHpopMalueir o ReST obpamaiitecs K KHure JleoHapaa
Puuapacoua (Leonard Richardson) m Cama Pyou (Sam Ruby) «RESTful
Web Services» (O’Reilly).

Haxomer, eciu y Bac MOABUTCA KeJIaHHE y4acTBOBATh B paspaboTke Ze-
Nnoss, BBI MOJKeTe IIpeajsiaraTb CBOU MCIIPpaBJI€HUA.

MpuknapgHon nHTepdenc Zenoss

3a mocJaenHeit mHpoOpMaIuel o0 MPUKJAZHOM uHTepdeiice Zenoss obpa-
miaiTech Ha caitT htip://www.zenoss.com/community/docs/howtos/send-
events/.

Ncnonb3oBaHue Zendmd

Cucrema Zendoss He TOJIBKO IIOCTABJIAETCS B KOMILJIEKTE C CUCTeMOM MOHM-
TopuHra u ucciaegoBanusd SNMP, Ho u BKJItouaeT B cebs IPUKJIATHON UH-
Tepdeiic BLICOKOro ypoBHA ¢ uMeHeM zendmd. Bel MoskeTe OTKPBITH Ha-
CTPOEHHYIO KOMaHAHYI0 000710uKy Python u BLIDOMHATL KOMaHIBI Zenoss
HeIocpeCTBeHHO.

IIpumep ucmosnb3opauus zendmd:

>>> d = find( build.zenoss.loc")

>>> d.o0s.1interfaces.objectIds()

['eth0", 'eth1", 'lo", 'sit0’, ‘vmnetl’, 'vmnet8']
>>> for d in dmd.Devices.getSubDevices():

>>> print d.id, d.getManageIp()
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MpuknagHon nHTepdenc aocTyna K yctponcream

C cucrtemoil Zenoss MOKHO TaKKe B3aMMOIEHCTBOBATEL uepe3 MHTepdeiic
XML-RPC u no6aBasaTs Uiu yaaaATh yecTpoicTBa. Huske mpuBogATca aBa
mpuMepa:

C ucnosnnzoBanuem ReST:

[zenos@zenoss $]

wget "http://admin:zenoss@MYHOST:8080/zport/dmd
/ZenEventManager/manage_addEvent?device=MYDEVICE&component=1
MYCOMPONENT&summary=1
MYSUMMARY&severity=4&eclass=EVENTCLASS&eventClassKey=EVENTCLASSKEY

C ucnoaszoBanuem XML-RPC:

>>> from xmlrpclib import ServerProxy
>>> serv = ServerProxy(
‘http://admin:zenoss@MYHOST:8080/zport/dmd/ZenEventManager ")
>>> evt = {'device': 'mydevice', ‘"component’:'eth0’
‘summary’: 'eth0 is down', 'severity':4, ‘eventClass':'/Net'}
>>> serv.sendEvent(evt)



OKpOLLIKa n3 onepaunNoHHbLIX CUCTEM

BBepeHue

BeITH cHCTEMHBIM AAMHHHCTPATOPOM 3a4acTyI0 O3HAUaeT ObITH OpPOIIeH-
HBIM Ha chbeJeHre BoJKaM. IlpaBuiia, IpeaBapuUTebHOE IJIaHUPOBAaHUE
¥ Jake BBIOOP OMePaIimoHHOM CUCTEeMBI YaCTO HaXOAATCA BHe cephl Ballle-
ro BausaHuA. B HacTosAlee BpeMs UYTOOBI ObITh XOTs Obl MaJIO-MaJILCKU 3(-
(peKTUBHLIM CHCTEMHBLIM aIMHHHCTPATOPOM, BaM HEOOXOAMMO 3HATH HX
BCe, MBI MMeeM B BUIY Bce omepainuonubie cucrembl. OT Linux g0 Solaris,
Mac OS X u FreeBSD — Bce aTu cucTeMbl AOJIKHBI OBITh BAM 3HAKOMBI.
ToabKO BpeMs IIOKa’yKeT, IIPOMOJIMKAT JI CBOE CYII[eCTBOBaHME TaKKe Ia-
TeHTOBAHHBIE OllepanuoHuble cucTeMbl, Kak AIX niu HP-UX, HO oHE Bce
e1re Heo6XOAUMBI MHOTUM JTIOSIM.

K cuacrsio, 31ech HaM Ha IIOMOIIE OIIATH IPUXOAUT A3BIK Python — MuI Ha-
IeeMcsi, YTO Bbl 00pPATUIN BHUMAaHUE, UTO B COCTAB A3bIKA BXOAUT IOJHO-
MaciITabHasa cTaHgapTHasS 0u0JIMoTeKa, KOTopas cIiocobHa yIOBJIETBOPUTDH
MpaKTUYEeCKU BCe IMOTPEeOHOCTH aAMUHUCTPATOPOB CAMBIX PA3HOOOPA3HBIX
omepaluoOHHBIX CHCTeM. B cocTaBe cTaHAAPTHOM O0MOJIMOTEKU NMEIOTCS MO-
IyJau, KOTOPBIE TIO3BOJIAT CUCTEMHOMY aJMUHUCTPATOPY Peaan3oBaTh BCe,
YTO eMy Heo0XOqNMO, OT apXUBUPOBAHUS KAaTaJOr0B 1 CPaBHEHUA (ailyioB
¥ KaTaJIoTOB J0 aHaim3a KOHMUTYPAIIMOHHBIX (aisoB. 3PesocTh sI3bIKa
Python BMecTe ¢ ero 3/IeTaHTHOCTHIO U yA00OUNTAEMOCTHIO — IPUUYUHA TO-
T0, UYTO OH He uMeeT cebe paBHBIX B CHUCTEMHOM aJMUHUCTPUPOBAHUMN.

Bo MHOTHX CJI0KHEHINX 00IaCTIX UeJIOBEUECKO 1esTeIbHOCTH, I'le TPpe-
OyIOoTCA YCJIYT¥M CHUCTEMHOTO aIMHHHCTPATOPA, TAKMX KaK IPOU3BOJICTBO
MYJbTUIINKAIIMOHHBIX (DUJIBMOB MU B BHLIYUCIUTEIBHBIX IIEHTPAX, IPO-
HCXOIUT OTKA3 OT IPUMeHeHus A3bIiKa Perl B moabay sis3bika Python, moro-
MY YTO HOCJEeTHUH II03BOJISIET IHCATh 0oJiee SJIETAaHTHBIA M yaobouuTae-
MBI IporpaMMHEBII Kox. A3eik Ruby — 3T0 10CTaTOYHO MHTEPECHBIN SI3BIK
IPOTPAaMMUPOBAHUS, B KOTOPOM HCIIOJIb3YIOTCSA IOJOMKUTEIbHBIE 0COOEH-
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HocTH a3bIKa Python, Ho, TeM He MeHee, MOIHOCTh CTAHAAPTHOM 0MOJIMO-
TeKH’ U IIIUPOTa BO3MOXKHOCTeI A3bIKa Python gaer emy mpeumyIiiecTsa me-
pen a3pikoM Ruby mpu ncmoab30BaHUY B KaUecTBe A3LIKA CCTEMHOTO afl-
MUHUCTPUPOBAHUS.

B sT0i1 rnaBe OyayT paccMaTpUBATLCS HECKOJIBKO OMEPAI[MOHHBLIX CHUCTEM,
MOATOMY y Hac He OyIeT BpeMeHH! MCCJIeOBAaTh KaKy0-Iu00 13 HUX JOCTa-
TOYHO I'IyOOKO, HO MBI YIIyOMMCS HACTOJIBKO, YTOOBI IIOKAa3aTh, uTo Python
MOJKeT UT'PATh POJIb KaK YHUBEPCAJIHLHOTO KPOCC-TIAaT(GOPMEHHOTr0 SI3bIKa
cIleHapueB, TaK M YHUKAJIbHOTO CPEACTBa AAMUHUCTPUPOBAHUA KaXKI0M U3
OMepaIMoOHHBIX CHUCTeM. KpoMe TOro, Ha TOPM3OHTE 3aMasguuia «HOBad
omepamHuOHHAsA CHCTeMa», KoTopas obperaeT ¢opMy IeHTpa 00pabdoTKU
ITaHHBIX. JTa HOBas miaaTdopMa IoJydnia HadBaHue «(3a)obsauHas» oopa-
6orka ganubix (Cloud Computing), 1 MBI IOrOBOPKUM O TOM, UTO Ipeaara-
T Komnaauu Amazon u Google.

Ho moBosbHO Ge3menbHUYATD U 6amarypuThb. C KYXHU MOTAHYJIO UYEM-TO
BOCXUTHUTEIBHBIM... 3TO YTO, OKPOIIIKA U3 OIIePAIlMOHHBIX CUCTEM?

Kpocc-nnatdpopmeHHOe nporpaMmMmmpoBaHume
Ha a3bike Python B UNIX

Xora mexay pasabiMu UNIX-mogo0HBIMM OIEPAIlMOHHBIMIE CHCTEMaMU
CYIIIECTBYIOT HEKOTOPhIe 3HAUNMbIE PA3JIUUYMNI, HO 00Iero B HUX HAMHOTO
6osbire. OgUH 13 CIIOCOO0B MPUMUPUTL PAa3INUYHBbIE BEPCUHU *NiX COCTOUT
B TOM, UTOOBI CO3/IaBaTh KpPocc-IIaT(OPMeHHbIe NHCTPYMEHThI U O0u0JI1o-
TEeKU, KOTOPbIE CKPBIBAIOT PA3JINUNA MEXKIAY ONEPAIIIOHHLIMU CUCTEMaMU.
OcHOBHOII cITI0CO0 JOOUTHCS 9TOT'O — UCIIOJH30BATh YCJIOBHBLIE MHCTPYKIIUH,
KOTOPBIE IIPOBEPSAIOT TUII ¥ BEPCUIO OIIEPAIIIOHHOM CUCTEMBI.

fAspix Python mHemsmenHo caenyer pumocopun «baTapeiiKky BXOAAT B KOM-
IIJIEKT IIOCTaBKU» U IIPeNOCTaBJAeT UHCTPYMEHTHI AJIA PellleHUsa IPaKTU-
YyecKU JII000ii MpobeMbl, ¢ KOTOPOIi BBl MOJKeTe CTONMKHYThCs. [y omipee-
JeHus Tuna miaaT¢opMbl, Ha KOTOPOU BBIMOJHAETCA BaIll IIPOrPAMMHBIN
KOJ, CyIIIecTByeT MonyJb platform. [laBaiiTe moOaMIKe TTO3HAKOMUMCS C OC-
HOBaMM HCIIOJIB3OBAHUA 3TOI'O MOAYJIA.

CaMblii ITPOCTOM CIIOCO0 IMO3HAKOMUTHLCS C BOBMOYKHOCTSIMU MOAYJA plat-
form — HammecaTs ClleHAPUil, KOTOPBIN OyAeT BLIBOLUTH BCIO JOCTYIHYIO MH-
dopmaiuio o crucTeMe, KaK IIoKasaHo B mpumepe 8.1.

ITpumep 8.1. Henonvsoseanue modyas platform 0asa nonyvenus un@opmayuu
0 cucmeme

#!/usr/bin/env python
import platform

profile = [
platform.architecture(),
platform.dist(),
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platform.libc_ver(),
platform.mac_ver()
platform.machine()
platform.node(),
platform.platform()
platform.processor(),
platform.python_build(),
platform.python_compiler()
platform.python_version(),
platform.system()
platform.uname()
platform.version(),

]

for item in profile:
print item

Huxxe mpuBoguTcss pesyJbTaT paGOTHI STOr0 CIeHAPHUS B OIEPAIlMOHHOMI
cucreme OS X Leopard 10.5.2:

[ngift@Macintosh-6][H:10879][J:0]% python cross_platform.py
('32bit", ")

¢

(G

('10.5.2", ("', ', "), 'i386")

1386

Macintosh-6.1ocal

Darwin-9.2.0-1386-32bit

1386

('r251:54863", "Jan 17 2008 19:35:17")

GCC 4.0.1 (Apple Inc. build 5465)

2.5.1

Darwin

("Darwin’, "Macintosh-6.local’, '9.2.0', 'Darwin Kernel Version 9.2.0:
Tue Feb 5 16:13:22 PST 2008; root:xnu-1228.3.1371/
RELEASE_I386", 'i386", 'i386")

Darwin Kernel Version 9.2.0: Tue Feb 5 16:13:22 PST 2008
root:xnu-1228.3.1371/RELEASE_I386

ITOT IpUMED MMO3BOJIAET MOJYUYUTH IPEeACTaBIeHNe O TOM, KAKOIr'0 pojaa MH-
dopmarusa 06 orepanuoHHoOil cucTeMe HaM goctynHa. Cleayoiui mar Ha
IyTH K CO3JaHUI0 KPOCC-ILIAT(HOPMEHHOIr'0 IPOrPaMMHOr0 KOJA COCTOUT
B HEOOXOAMMOCTH CO3JAaTh MOAYJb fingerprint, KoTopelil OyaeT «OpaTh OT-
mevaTKy HaJbIleB», OIpeaessis, Ha Kakoii miaTdopMe, ¢ KAKUM HOMEPOM
BEpPCUM OH BBHINOJHAETCA. B ceqyolneM IpuMepe MBI «B3AJN OTIEYATKU
IMaJIbIIEB» Y CJAeNYIONIuX omepanuouubix cuctem: Mac OS X, Ubuntu, Red
Hat/CentOS, FreeBSD u SunOS. Barnsguurte Ha mpumep 8.2.

ITpumep 8.2. Onpedesernue muna onepayoLHOlL cCucmembsl

#!/usr/bin/env python
import platform
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OnpegeneHne NpUHAANEXHOCTU K OAHOM M3 cnepylounx 0nepauuoHHbX CUCTEM:
* Mac 0S X

* Ubuntu

» Red Hat/Cent 0S

= FreeBSD

* Sun0S

class OpSysType(object):
"""OnpenenaeT tvn 0C ¢ nomouwblo mMopyns platform™™”
def __getattr__(self, attr)

if attr == "osx":
return "osx”

elif attr == "rhel”:
return "redhat”

elif attr == "ubu”
return “ubuntu”

elif attr == "fbsd":
return "FreeBSD"

elif attr == "sun”:
return "Sun0S”

elif attr == "unknown_linux":
return “unknown_linux”

elif attr == "unknown":
return “unknown”

else:

raise AttributeError, attr

def linuxType(self):
"""OnpenenseT pa3HOBMAHOCTL Linux ¢ noMoublo pasau4Hbix metonos”™ ™"
if platform.dist()[0] == self.rhel:
return self.rhel
elif platform.uname()[1] == self.ubu:
return self.ubu
else:
return self.unknown_linux

def query0S(self):

if platform.system() == "Darwin”:
return self.osx
elif platform.system() == "Linux":

return self.linuxType()

elif platform.system() == self.sun:
return self.sun

elif platform.system() == self.fbsd:
return self. fbsd

def fingerprint():
type = OpSysType()
print type.query0S()

if __name__ == "__main__":
fingerprint()
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Tenepb IIOCMOTPHUM, YTO BBIBOOUT 3TOT MOAYJIb IIPU 3aIlyCKe Ha Pa3JINYHBbIX
niaaTdopmMax.

Red Hat:

[root@localhost]/# python fingerprint.py
redhat

Ubuntu:

root@ubuntu:/# python fingerprint.py
ubuntu

Solaris 10 uau SunOS:

bash-3.00# python fingerprint.py
Sun0S

FreeBSD:

# python fingerprint.py
FreeBSD

XoTsa B BBIBOJI€ STOM KOMAHIBI He COAEPsKUTCSA HUUEro 0oco0eHHO MHTepec-
HOTO, HO B IEMICTBUTEJIHLHOCTY OHA ITPEJOCTABJISIET HAM OUYeHb MOII[HBIN WH-
CTPYMEHT. OTOT IPOCTOM MOAYJb ITO3BOJUT HAM HHCATh Kpocc-maaTdop-
MEHHBLIH IPOrPaMMHBIA KOJ, TAK KaK MbI, HAIIPUMEP, MOXKeM ONpPeaeUTh
CJIOBaph C TUIIAMU 3TUX ONEPAIMOHHBIX CUCTEM W IIPY HAXOKJIEHUU COOT-
BETCTBUSA BBINOJHATH COOTBETCTBYIOIIMH ILIaTMOPMO3aBUCUMBIN IIPO-
rpaMMHBIN KojA. OIHUM U3 IIPUMEPOB MOJYyUYeHUs CaMOil OIIIyTUMOUN BBHITO-
OBl OT MCIIOJIb30BAHMUA IPUEMOB KPOCC-TIaT(HGOPMEHHOT0 IPOTrpaMMUPOBAa-
HUS MOTYT CJIIYKUTh CIleHAPUU, MCIIOJIb3yeMble NI aJMUHUCTPUPOBAHUSA
CeTHU IOCPEeICTBOM IIpuMeHeHud ssh ¢ Kirouamu. B aToMm cayuae mporpamm-
HBII KOJ MOJKeT paboTaTh Ha MHOTUX IIaTGopMax U TaBaThb HEIIPOTUBOPE-
YUBbIE PE3YJILTATHI.

Ncnonb3oBaHue SSH ¢ kntouamu, katanora NFS
M Kpocc-nnatgopmeHHbIX cueHapues Python
Ans ynpaeBneHus cncteMamu

Oguu 13 c1oco00B yIIpaBIeHNss NHPPACTPYKTYPOl M3 KOMIILIOTEPOB, pado-
TAIOIUX II0J YIPaBJIeHNEeM Pa3HOTUIIHBIX CHCTEM *nixX, 3aKJHUYaeTCA B HC-
moJb3oBauuu ssh ¢ KaouamMu, o6IIIero KaTajaora, MOHTUPYEMOTO KaK TOM
NFS, u xpocc-mraT@opMeHHOI0 IIPOrpaMMHOI0 Kojaa Ha a3bike Python.
Paszo6bem aTOT mIporecc Ha HECKOJIbKO IIIaroB, YTOOBI OBIJIO IIOHATHEE:

IITar 1: co3maTs OTKPBITHIHA KJIIOU SSh B cucTeMe, OTKya OyeT BBIIIOJHATh-
cA agMuHKACTpupoBanue. O0paTnTe BHUMAHKE: IJIA PA3HBIX IaaT(OpPM oTa
OPOIleAypPa MOJKET CYIIeCTBEHHO OTJIMYAThCA. 3a HOAPOOHOCTIMHU obpa-
mafiTech K JOKYMEHTAIIMH II0 ONEPAIMOHHOM CHCTEME W K CIPABOYHOMY
pykoBozcTBy mo Komanze ssh. Cosganme Kiapua JeMOHCTPUPYETCSA B IPU-
mepe 8.3.



Kpocc-nnathopmeHHoe nporpaMmMumpoBaHme Ha sisbike Python B UNIX 283

o

] ITpumeuanue K mpuMepy HUIKE: C IIeJIbI0 IeMOHCTPAIIMU MBI CO3La-

f:. 4 JIM KJII0Y [JIsI [TOJIb30BaTessi root, oqHako njs obecmeueHus Gosee
Ll -

§4' BBICOKOTO YPOBHSA 6e30TIaCHOCTH OBLIO OBI JIYUIIle CO3AATh YUETHYIO
*  3ammch MOJIB30BATEJIS, JJIS KOTOPOTO OIPeNeJUuTh npuBmieruu sudo
HAa 3ayCK TOJBKO 9TOTO CIleHAPUSI.

ITpumep 8.3. Cozdarnue omrpobimozo Kaoua ssh

[ngifteMacintosh-6][H:11026][J:0]% ssh-keygen -t rsa

Generating public/private rsa key pair

Enter file in which to save the key (/root/.ssh/id_rsa):

Enter passphrase (empty for no passphrase):

Enter same passphrase again:

Your identification has been saved in /root/.ssh/id_rsa.

Your public key has been saved in /root/.ssh/id_rsa.pub

The key fingerprint is:

6c:2f:6e:f6:b7:08:4d:17:05:99:67:26:1¢c:0b9:74:11 root@localhost.localdomain
[ngifteMacintosh-6]1[H:11026]1[J:0]%

IITar 2: CkonupoBaTh OTKPBITHIM KJIOU Ha afMUHUCTPUPYEMbIe MAITHUHBI
u co3mars daiin authorized keys, kak moxkasaHo B mpumepe 8.4.

ITIpumep 8.4. KonupogaHnue omxkpvlmozo K.io4a ssh

[ngifte@Macintosh-6][H:11026][J:0]% scp id_leop_lap.pub root@10.0.1.51:7/
.ssh/

root@10.0.1.51"s password:

id_leop_lap.pub

100% 403 0.4KB/s 00:00

[ngift@Macintosh-6][H:11027][J:0]% ssh root@10.0.1.51
root@10.0.1.51"s password:

Last login: Sun Mar 2 06:26:10 2008

[root@localhost]™# cd .ssh

[root@localhost]™/.sshit 11

total 8

-rw-r--r-- 1 root root 403 Mar 2 06:32 id_leop_lap.pub
-rw-r--r-- 1 root root 2044 Feb 14 05:33 known_hosts
[root@localhost]™/.ssh#t cat id_leop_lap.pub > authorized_keys
[root@localhost]™/.sshi#t exit

Connection to 10.0.1.51 closed.
[ngift@Macintosh-6][H:11028][J:0]% ssh root@10.0.1.51
Last login: Sun Mar 2 06:32:22 2008 from 10.0.1.3
[root@localhost] ™ #

IITar 3: cmouTUpOBaTh 00mIIMIi KaTamor NFS, comep:xalimuii MOayJii, KOTO-
prle moTpebyeTcsa 3amycKaTh Ha CTOPOHE KJIMEHTOB. JacTo caMblii TPOCTOM
croco0 JOOUTHCS STOr0 3aKJII0UYaeTCsd B MCHOJIb30BaHMU (PYHKIMU autofs
¥ B IOCJEAYIOIIEeM CO3JaHUM CHUMBOJUYECKON cchliku. OZHAKO TO JKe ca-
MOe MOYKHO Peajn30BaTh Ha OCHOBE CUCTEMbI YIIPABJIEHUA BePCUAMU, C I10-
MOIIbI0O KOTOPOII uepes3 ssh OOHOBIATL JIOKaJbHbIe permosuTapuu SVN
C IPOTPaMMHBIM KOJOM Ha aJMUHUCTPUPYEeMbIX MainmHax. [locie Takux
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OOHOBJIEHUI CIleHAPUHU OYAYT KCIIOJb30BATh CAMbBIE CBEyKUE BEPCUU MOIY-
Jgeii. Hampumep, B cucteme Ha 60ase guctpudbyTuBa Red Hat mosxHO 6BIIO
ObI BBITIOJIHUTH, HAIPUMeEP, TAKYI0O KOMaHAY:

1n -s /net/nas/python/src /src

Ilar 4: sanucaTs clieHApPUil, KOTOPBIA OyeT 3alyCKaTh IIPOrPAMMHBIN KO
Ha yJaJIeHHbIX MamuHax. Temeps, Koraa y Hac uMelTcs Kiaoun ssh u cmon-
TupoBaHHLIN KaTasor NFS (uiu Karajgor, HaXOAAIIUNACA MIOJ KOHTPOJIEM
cUCTeMbl YIIPAaBJIeHUA BEPCUAMM), 9TO JOCTATOYHO IIpocTad 3amada. Kak
00BIYHO, HAYHEM C IpUMepa HauboJiee IPOCTOTO CIleHAPUs, BHIIIOJIHAIOIIE-
To aIMUHUCTPUPOBaHUE yIAJeHHBIX cucTeM uepes ssh. Ecau paree Bam Hu-
KOTZIa He IPUXOAMJIOCH [leJIaTh HUYEero IoJ00HOT0, BAC HABEPHAKA YUBUT,
HACKOJIBKO IIPOCTO MOYKHO BBINIOJHATH JOCTATOUYHO CJIOYKHBIE NEeHCTBUA.
B npumepe 8.5 peannzoBaH 3amyCcK IPOCTOM KOMaHIBI uname.

ITpumep 8.5. IIpocmoii ynpasasowuil cyeHapuil

#!/usr/bin/env python
import subprocess

CncTema ynpasneHus Ha OCHoBe Ssh

machines = ["10.0.1.40"
"10.0.1.50",

"10.0.1.51",
"10.0.1.60",
"10.0.1.80"]

cmd = "uname”
for machine in machines:
subprocess.call("ssh root@%s %s” % (machine, cmd), shell=True)

BbInorHMB 9TOT clieHapUi HA MATU MalllnHaX ¢ yKadaHHbIMU IP-agpecamu,
KoTopkule paboraroT mmox yupasiaerauem CentOS 5, FreeBSD 7, Ubuntu 7.1
u Solaris 10, MBI ITOJIYYUIN CIIEAVIOIINE PE3YIbLTATHI:

[ngifteMacintosh-6][H:11088]1[J:0]% python dispatch.py
Linux

Linux

Linux

Sun0S

FreeBSD

OpHako y Hac UMeeTcs MOAYJb, 00Jiee TOUHO OIIpeAesSIOIUi TUII ollepa-
IIMOHHOM CUCTEMBI, IIOATOMY MCIOJIb3yeM ero IJis MoJyUeHus 00Jiee TOUHO-
r'0 OMMCAHUSA MAIIINH, KOTOPHIM IIOCHLIAIOTCSI KOMAHIbI, AJIA YeT0 CO3Aa UM
BPEMEeHHBII KaTaJor Src Ha KasKJI0o! yaaJleHHON MallluHe U CKOIIUPYyeM Ty-
Ia HaIll NpPorpaMMHBIN Kox. KoHeuHO, mocje CO3maHUsA YIPaBJSAIOIIETO
CIleHApHUs CTAHOBUTCSA OUEBUIHOI IOTPEOHOCTD B YCTOMUNBOM MHTep(deiice
KOMaHJHOM CTPOKU K HEMY, TaK KaK B IIPOTHUBHOM CJIydae HaM IIPUAETCA
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U3MEHATHL CaM CIleHApHii, 4YTOOBI BBIMIOJHUTh KAKYIO-HUOYAL APYIYIO KO-
MaHJIy, KaK MIOKa3aHO HUKe:

cmd = "mkdir /src”
uian:
cmd = "python /src/fingerprint.py”
WU JasKe:
subprocess.call("scp fingerprint.py root@%s:/src/" % machine, shell=True)

M= coesraem 3T0O, KaK TOJBKO 3aIlyCTUM HAI ciieHapui fingerprint. py, HO
CHayaJjia IIOCMOTPUM Ha HOBYIO KOMaHIY:

#!/usr/bin/env python
import subprocess

CncTema ynpasneHus Ha OCHOBe Ssh

machines = ["10.0.1.40"
"10.0.1.50",

"10.0.1.51",
"10.0.1.60",
"10.0.1.80"]

cmd = "python /src/fingerprint.py”
for machine in machines:
subprocess.call("ssh root@%s %s” % (machine, cmd), shell=True)

A Teneps MOCMOTPUM, UTO IOJYUUJIOCH:

[ngifteMacintosh-6][H:11107]1[J:0]# python dispatch.py
redhat

ubuntu

redhat

Sun0S

FreeBSD

Banaromapsa moxyiro fingerprint.py pesyJsibTaThl BBITJIALAT HAMHOTO JIY4-
mre. Be3yc10BHO, HECKOJIBKO CTPOK B HAIIIEM YIIPABJIAIOIIEM CIIeHAPUU TPe-
OyIOT KapIUHAJIbHOI MEePEeCcTPORKHU, IIOTOMY YTO B IPOTUBHOM CJIydae HaM
BCAKUI pas OymeT HEOOXOAMMO pefaKTHUpPoBaTh ero. Ham TpebGyercs 6oJiee
YIOOOHBIA MHCTPYMEHT, IO3TOMY JaBaliTe CO3aluM €ro.

Co3paHue Kpocc-nnaTghopmMeHHOro
MHCTPYMEHTa ynpaBfieHns

Peitenne 06 nCIOJB30BaHUY KJIOUEH ssh B coefMHEHNM C IIPOCTOM CHCTe-
MOl yIpaBJeHUSA OKas3ajlioCh HEeJOCTATOUYHO YAOOHBIM, IIOTOMY UTO €ro
CJIO’KHO PACIINPATD UJIX IIOBTOPHO UCII0JIb30BaTh. IlomrpobyeM onpenenTb
mepeveHb MPo0JieM, XapaKTePHBIX JJIS IPeALIIYINero MHCTPYMeHTa, a 3aTeM
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COCTaBUM CIIMCOK TPeOOBaHUM, YCTPAHAIONINX 3TU IPobembl. IIpobaeMs:
CIIMCOK afMUHUCTPUPYEMbBIX MAIIIUH OIPEIeIsaeTCS JKeCTKO, B CAaMOM CIie-
HapuUu; BBITIOJHAEeMAasA KOMAaHaa KeCTKO 3ajJlaHa B CIIeHAPUH; JOIyCKaeTCA
3allyCK TOJLKO OJHOM KOMAaHIBI 3a Pas3; OJUH U TOT }Ke Ha0op KOMAaH[ BbI-
MOJIHAETCS Ha BCeX MalllMHAaX, MBI JUIIEHBl BO3MOKHOCTU BbIOOpA; HAIII
YIIPABJISIONIUN CIIEHAPUI 0XKUIaeT, IOKa He OyIeT IoJydYeH OTBeT Ha KasK-
oy kKomaHny. TpebGoBaHMA: HAM HEOOXOAWMM HHCTPYMEHT KOMAHIHOM
CTPOKHU, KOTOPBIN OyaeT mosyuaTh IP-agpeca u komaHabl, KOTOPbIE HaaJe-
JKUT BBIIOJHUTDH, U3 KOH(pUTrypanmoHHoro daiiia; HaM Heo0X0JUM UHTEP-
¢delic KOMaHIHOII CTPOKHU C IIapaMeTpaMil, YTOOBI MOXKHO OBLIO IIepefaBaTh
KOMAaHABI MAITnHAM; HAM HeOOXOAMM MHCTPYMEHT YIPaBJIeHUSI, KOTOPBIHN
OyzeT 3amycKaTh KOMAHIbI B OTJEJIbHBIX ITOTOKAX BHITIOJHEHU S, YTOObI He
GJIOKMPOBATH IIPOIECC.

IToxoxxe, uTO HaM HEOOXOAMMO BBLIPAOOTATHL 3JIEMEHTAPHBIN CHUHTAKCUC
KoHGUrypanuoHHOro (daiiia ¢ pa3mesioM AJA MaIlluH U ¢ Pa3gesIoM IJIsd KO-
MaHI. BarsaauTe Ha pumep 8.6.

ITpumep 8.6. Konguzypayuornslil Qaila 014 ynpasainou,ezo CueHapus

[MACHINES]

CENTOS: 10.0.1.40

UBUNTU: 10.0.1.50

REDHAT: 10.0.1.51

SUN: 10.0.1.60

FREEBSD: 10.0.1.80

[ COMMANDS ]

FINGERPRINT : python /src/fingerprint.py

Temeps HaM HeOOXOAMMO HaIMCATh PYHKI[MIO, KOTOpasa OyJeT YUTATh CO-
nepsxuMoe KoH(pUrypainnonHoro ¢aiia u BeigeaaTh pasgeasl MACHINES
u COMMANDS, uT06bI MOXHO OBIJIO BBEIIIOJHATL 00X0[ 9THUX Pa3HesIoB II0
ouepenn, KaK MOKa3aHo B mpumepe 8.7.

r

[*™¥ ] Cregyer 3aMeTHTb, 9YTO KOMAHIBI M3 KOH(PUIYPAIMOHHOIO aiiaa
f:. ‘ OyAyT UMIIOPTUPOBATHCA B CIAYYAMHOM MHOpsAKe. B GOJBIIMHCTBE
Al -

§5/ CIyUaeB dTO MOXKET OKA3ATHCH HEMPUEMIEMbIM 1, BO3MOXHO, OBLIO
*  OBI JIyUIlle IPOCTO HATIMCATh MOAYJIb Ha sa3bIKe Python, KoTopslit 6y-
IIeT UrPaTh POJIb KOHPUTYyPaIMOHHOrO (haitia.

IIpumep 8.7. Yaywuiennuiil cyenapuil ynpagienus

#!/usr/bin/env python
import subprocess
import ConfigParser

CncTema ynpaBneHus Ha OCHOBe Ssh
def readConfig(file="config.ini"):

N3BnekaeT IP-agpeca M KOMaHAbl M3 KOHOWUIYpauUMOHHOTO daina
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¥ BO3BpAWAET KOPTEX

ips =[]
cmds = []
Config = ConfigParser.ConfigParser()
Config. read(file)
machines = Config.items( "MACHINES")
commands = Config.items("COMMANDS")
for ip in machines:
ips.append(ip[1])
for cmd in commands:
cmds. append(cmd[1])
return ips, cmds

ips, cmds = readConfig()

#BbINONHNTL BCE KOMaHAb And kKaxporo IP-agpeca
for ip in ips:
for cmd in cmds:
subprocess.call("ssh root@%s %s” % (ip, cmd), shell=True)

AT HecJIOMKHBbIe U3MEHEeHUA IIOBBICUJIN YI00CTBO UCIIOJIb30BaHUSA. MBI MO-
JKeM IIPOU3BOJIbHO U3MEHATH CIIMCOK KOMAH/[ I MAIIIMH 1 BBIIIOJHAThL CPA3y
Bce KoMaHIbl. Eciin Temeph B3IVISHYTh HA BBIBOJ CII€HAPUS, MOXKHO y0e-
IOUTHCS, YTO OH HEe N3MEHUJICH:

[ngifteMacintosh-6][H:11285][J:0]# python advanced_dispatchi.py
redhat

redhat

ubuntu

Sun0S

FreeBSD

XoTs 3TO BeChbMa YCOBEPIIEHCTBOBAHHBIN MHCTPYMEHT, y HAC IO-IIPeKHe-
My OTCYTCTBYeT MEXaHM3M BBIIOJHEHUS KOMAaHJ B OTIAEJbHBIX IIOTOKaX,
HaJn4yue KOTOPOro OIpeaeseHo B Halell cnenuduranuu. K cuacTbio, MbI
MOK€eM BOCIIOJIb30BaThCA HEKOTOPBIMU IIPUEMaMU, OMMCAHHLIMU B TJIaBe,
MOCBAIIEHHOH IIpolleccaM, U JIETKO Peajn30BaTh MHOTOIMOTOUYHBIH PesKUM
BeINOJIHEHUA. B mpuMepe 8.8 mokasaHo, YTO IJIA 3TOT0 MOMKHO CAEJIATh.

ITpumep 8.8. MHO20NOMOUHBLL UHCMPYMEHM YNPABACHUSL KOMAHOAMU

#!/usr/bin/env python

import subprocess

import ConfigParser

from threading import Thread
from Queue import Queue
import time

MHOronoTO4YHas cucTema ynpaslieHNs Ha OCHOBE Ssh

start = time.time()
queue = Queue()
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def readConfig(file="config.ini")

N3BnekaeT IP-agpeca M KOMaHAb M3 KOHOMIYpauUMOHHOTO danna
¥ BO3BpaWAET KOpTex

ips = [1
cmds = []
Config = ConfigParser.ConfigParser()
Config.read(file)
machines = Config.items( "MACHINES")
commands = Config.items("COMMANDS")
for ip in machines:
ips.append(ip[1])
for cmd in commands:
cmds. append(cmd[1])
return ips, cmds

def launcher(i,q, cmd):

""U3anyckaeT KOMaHAbl B MOTOKE BbLIMOAHEHMS, OTAEeNbHOM Ang Kaxgoro IP™""

while True:
#llonyyntb ip, cmd 13 o4epeau
ip = g.get()
print "Thread %s: Running %s to %s” % (i, cmd, ip)
subprocess.call("ssh root@%s %s" % (ip, cmd), shell=True)
q.task_done()

#lonyuuTts IP-agpeca n KOMaHap M3 KOHOUTYpAUMOHHOIO ¢aina
ips, cmds = readConfig()

#0npenenuTb KOAMYECTBO MCMOMb3YEMbX MOTOKOB, HO He 6onee 25
if len(ips) < 25:

num_threads = len(ips)
else:

num_threads = 25

#3anycTuTb NOTOKM
for 1 in range(num_threads):
for cmd in cmds:
worker = Thread(target=launcher, args=(i, queue,cmd))
worker.setDaemon(True)
worker.start()

print "Main Thread Waiting”
for ip in ips:
queue.put(ip)
queue. join()
end = time.time()
print "Dispatch Completed in %s seconds™ % end - start

ECJII/I Tellepb B3IVIAHYTH Ha BBIBOJ HOBOI'O MHOTOIIOTOYHOI'O MeXaHH3Ma
yIIPpaBJIEHUA, MOMKHO 3aMETHUTh, UTO Ha BLIIIOJHEHIIE BCeX KOMAH/ II0Tpedo-
BaJIOCh OK0JIO 1,2 ceKyHanl. YTOOBI YBUAETH PA3JIUUYUSA B CKOPOCTU BBIMOJI-
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HeHUWs, HaAM cJeyeT NOOABUTH H3MepeHUe BPeMeHH B OPUTMHAJIbHBIN
YIIPaBJAIOIIUNA CIIeHAPUI U CPABHUTH IIOJIyYeHHBIE Pe3YIbTAThI:

[ngift@Macintosh-6][H:11296][J:0]# python threaded_dispatch.py
Main Thread Waiting

Thread 1: Running python /src/fingerprint.py to 10.0.1.51
Thread 2: Running python /src/fingerprint.py to 10.0.1.40
Thread Running python /src/fingerprint.py to 10.0.1.50
Thread Running python /src/fingerprint.py to 10.0.1.60
Thread Running python /src/fingerprint.py to 10.0.1.80
redhat

redhat

ubuntu

Sun0S

FreeBSD

Dispatch Completed in 1 seconds

w b~ O

ITocne moGaBieHMsT B OPUTHMHAJNBbHBINA YIPABJIAIONINI CIIeHAPUI IIPOCTOTO
MIPOrPAaMMHOTO KOJa, BBIIIOJHAIOIIEr0 3aMep BpeMeH!, MBI IIOJIYUMIHN CJIe-
oyiolee:

[ngifteMacintosh-6][H:11305][J:0]# python advanced_dispatchi.py
redhat

redhat

ubuntu

Sun0S

FreeBSD

Dispatch Completed in 3 seconds

Wcxonsa us 9TUX pe3ybTaToB, MOKHO CKa3aTh, UTO HAIlla MHOT'OIIOTOUYHAS
BepcHusd oKasajach IIPUMEPHO B Tpu pasa 6bicTpee. Ecau 661 MBI MCTIOJIB30BA-
JIX 9TOT MHCTPYMEHT JIJIS OIIpoca CceTHu, cKaskem, us 500 mamnuH, a He U3 5,
pasHuUIla B MPOU3BOAUTEIHLHOCTA MOTIJIa ObI OKasaThesA ele 6oJjiee CyIecT-
BeHHOI. IToka paspaboTKa HaIllero Kpocc-miIaTGopMeHHOTO MHCTPYMEHTa
yIpaBJIeHUsS HPOABUTAETCS MOCTATOUHO YCHIEITHO, IMO3TOMY clAejlaeM cJje-
IYIOITHUH IIar ¥ CO3AaANM KPOCC-TIIaTMPOPMEHHBIN MHCTPYMEHT COOPKU.

e

[ Ciemyer 3aMeTHUTh, YTO IJIA PEeaJIU3aIlMU 9TOTO CIEHAPHUS, BOZMOIK-
f;-. ¥ HO, OoJiee yIauHBIM pelleHueM ObLIO Obl MCIIOJb30BaHUE MHOTO3a-
‘_1 a

nty maunoii Bepcuu IPython. 3a nmoapo6HocTsaMu oOpalaiTech 1o aape-
*  cy: hitp://ipython.scipy.org/moin/Parallel_Computing.

Co3paHune Kpocc-nnaTtopMeHHOro MHCTpPYMeHTa c6opku

MpasI ysKe 3HAeM, KaK pacupeiesaTh padoTy MeXIy HeCKOJbKUMHI MalIllHAa-
MU, KaK OIpPEeAeAThL THUI OIEPAI[MOHHON CHUCTEeMBbI, II0]] VIIPaBJIeHHUEM KO-
TOPOI BBLIMOJHAETCS CIleHAPUM, M, HAKOHEI[, CO3JaBaTh YHHBEPCAJILHYIO
IeKJapamnuio ¢ IIOMOINbI0 MeHem:Kepa nmaxkeroB EPM, KoTopblii cmocobeH
CO3/IaBaTh CIENUAJN3NPOBAHHBIE MAKETLI B 3aBUCUMOCTH OT THIIA OIepa-
IMUOHHOU cucTeMbl. Ilouemy ObI HAM He O0BLEIUHUTH BCce 3TO BMecTe? MuI
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MOKeM WCIIOJIb30BATh 9TU TPU IpHeMa, 4TOOBI cO3aTh Kpocc-maaTdop-
MEeHHBI WHCTPYMEHT COOPKH.

C II0ABJIEHMEM TEeXHOJIO'MH BHUPTYAJBbHBIX MAaIIIMH CTaJI0O BeCbMa IIPOCTO
CcO3aBaTh BUPTYyaJbHBIE MAIIUHBI AJIA JIIOOBIX CBOOOIHO pacIpocTpaHse-
mbIx UNIX-110100HBIX OIIEPAIIMOHHLIX cHCTeM, TakuX Kak Debian/Ubuntu,
Red Hat/CentOS, FreeBSD u Solaris. Temneps, co34aB MHCTPYMEHT, KOTO-
PBIA BBI XOTUTE CHEJIATh AOCTYHHBIM BCEMY MUPY HMJIM IPOCTO KOJIJIeram
B BaIllell KOMIIAHUY, BEI JIETKO 11 IIPOCTO MOXKETe CO3AATh «COOPOUHBIH I[eX »,
BO3MOJKHO Ja)ke Ha CBOeM HOYTOYKe, I'le BemeTcs paspaboTKa ClleHapwusd,
¥ CO37aBaTh CIIEIUNATN3NPOBAHHBIE ITAKETHI CPa3y e C STUM CIleHApUeM.

Kax sTo 6ymer paborars? CaMblii IPOCTOMH CIIOCOO JOCTUYD STOT'O — CO3LATH
ob1riee mepeBo cOOpPKM makera Ha paszene NFS u mpemocTaBUTH AOCTYII
K 9TOM TOUKEe MOHTHUPOBAHUA BceM cepBepam coopku. Ilocie aToro, ucmoJb-
3ysd MHCTPYMEHTHI, CO3TaHHbIe HaMU paHee, HACTPOUTH CePBEPhI Ha COOPKY
naketoB B katayore NFS. Menemxep nakeros EPM mosBojisgeT co3gaBaTh
TIPOCTHIE AeKJIapalnuu, UIu «CIUCKU» PaiijaoB, KpoMe TOro, Y HaC UMeeTCs
MoayJib fingerprint, mosToMy camoe cjoskHOe yike mosanu. Ocrajsoch Ha-
MHUCATh TPOTPAMMHBIN KO, KOTOPHIH ejlaeT TOJIbKO TO, UTO OCTAJIOCH.

Hu:xe moxaszaHo, Kak MOKeT BBITVIAOETH CHeHapI/Iﬁ CGOpKI/IZ

#!/usr/bin/env python
from fingerprint import fingerprint
from subprocess import call

os = fingerprint()

#I10NYy4UTb KOPPEKTHBIN Ky and EPM
epm_keyword = {"ubuntu”:"dpkg”, "redhat”:"rpm”, "Sun0S":"pkg", "osx":"osx"}

try:
epm_keyword[os]
except Exception, err:
print err

subprocess.call("epm -f %s helloEPM hello_epm.list” %
platform_cmd, shell=True)

Termepb MOYKHO OTPEIAKTUPOBATE KOH(PUTYPAIIUOHHEIH (haiia config.ini, me-
PEeopUEeHTHPOBAB €ro Ha 3allyCK HOBOTO CIleHaPUs.

[MACHINES]

CENTOS: 10.0.1.40

UBUNTU: 10.0.1.50

REDHAT: 10.0.1.51

SUN: 10.0.1.60

FREEBSD: 10.0.1.80

[ COMMANDS ]

FINGERPRINT = python /src/create_package.py

Tenepb ocTaa0Ch TOJIBKO 3AITyCTUTh MHOTOIIOTOYHYI0 BEPCUI0 MHCTPYMEHTA
c6opKH 1 — sBpuKal — HaM yAaaoch co3zaTh naxkersl Aasa CentOS, Ubuntu,
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Red Hat, FreeBSD u Solaris 3a cunTaHHBIE CEKYHALI. OTOT CIIEHAPUI eIre
HeJIb3s PAacCMATPUBATL KaK OKOHUYATEJIbHYIO Pab0uyio BEPCHUIO IIPOrPaMM-
HOT'O KOJla, TAK KaK B HEM OTCYTCTBYeT 00paboTKa OInbOK, HO OH IIpeKpac-
HO JeMOHCTPHUPYET, UTO II03BOJIAET CcAeaTh A3LIK Python Ha cKopyio pyKy,
BCero 3a HECKOJIbBKO MUHYT HJIX YaCOB.

Pylnotify

Eciu Bam BbITTazeT uecTh paborath ¢ miaatdopmamu GNU/Linux, BBI mo
JOCTOMHCTBY olleHuTe BodmoskuocTu Pylnotify. CorsiacHo qoKymeHTanum
9T0: «MOAyab Python ansa o6Hapy:keHMs M3MeHEeHUH B (pailjaoBoil cucTe-
Me» . ObunuanbHasa CTPAHUIIA TPOEKTAa HAXOAUTCA 110 aapecy http://pyino-
tify.sourceforge.net.

B npumepe 8.9 mokasaHo, KaKk paboTaTh C STUM MOIYJIEM.

ITpumep 8.9. Cyenapuil cresxcenus 3a co0bLMUAMU ¢ NOMOWbI0 MOOYas Pyinotify

import o0s
import sys
from pyinotify import WatchManager, Notifier, ProcessEvent, EventsCodes

class PClose(ProcessEvent):
06paboTka CoOLTUA 3aKpLITUS

def __init__(self, path):
self.path = path
self.file = file

def process_IN_CLOSE(self, event):

06paboTka cobbTuit "IN_CLOSE =+
MOXET MPUHUMaTb OYHKLM0-00paboTUmnK

path = self.path
1T event.name:
self.file = "%s” % os.path.join(event.path, event.name)
else:
self.file = "%s" % event.path
print "%s Closed” % self.file
print "Performing pretend action on %s...." % self.file
import time
time.sleep(2)
print "%s has been processed” % self.file

class Controller(object):

def __init__(self, path="/tmp")
self.path = path

def run(self):
self.pclose = PClose(self.path)
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PC = self.pclose
# CneauTb TONbKO 3a OTWMKU COOBITUAMM
mask = EventsCodes.IN_CLOSE_WRITE | EventsCodes.IN_CLOSE_NOWRITE

#f 9K3eMnnap MeHeaxepa CNexeHWs 3a CoObTUAMM
wm = WatchManager()
notifier = Notifier(wm, PC)

print 'monitoring of %s started” % self.path

added_flag = False
# unTaTb 1 06pabaThBaTL COOLITUA
while True:
try:
if not added_flag:
# Ha nepsBOi uTepausu 000aBWTL CNEexXeHWe 3a KaTanorom:
# o6pabaThiBaemMbie COOHTUA ONPEAenanTCa MackKow.
wm.add_watch(self.path, mask)
added_flag = True
notifier.process_events()
if notifier.check_events()
notifier.read_events()
except KeyboardInterrupt:
# ...noka He OygeT HaxaTa kombunaunsg Ctrl-C
print 'stop monitoring...’
# NpekpaTUTb CnexeHwe 3a CoObTUAMM
notifier.stop()
break
except Exception, err:
# NPOMONXUTL CnexeHue
print err

def main()

if

monitor = Controller()
monitor.run()

__name__ == '__main__":

main()

Ecyu 3a1yCcTHUTE 3TOT ClleHAPUil, OH HAUHET BBINOJHATEL «TpedyeMble» geli-
CTBUS IIPU IIOMEIIeHNH Yero ObI TO HU OBIJIO B KATAJIOT /tmp. OTOT IpUMeED
IOJI;KEeH JaTh BaM HEKOTOpOe IIpeJCTaBJIeHIE O TOM, KaK (paKTUUECKU cle-
JaTh 4YTO-HUOYAb IOJIe3HOe, HAIIpUMeD, J00aBUTH (PYHKIIUIO 0OpPaTHOTO BbI-
30Ba JJIS BBLINOJHEHUS TPeOyeMbIX MelcTBUil. 3aech sKe MOYKHO OBLIO HC-
OJIL30BAaTh YAaCTh IIPOIPAMMHOTO KOZa M3 IJIaBbl «J/laHHBIE», HAIIPUMED,
IJIS aBTOMATHUYECKOTr0 MOMCKAa U yAaJeHUs AYOJUKATOB UM JIJIsI apXUBU-
poBaHusa (haiyioB, €CaU WX MMEHA COOTBETCTBYIOT OIIPEAeIAeMOMY BaMU
Kpurepuio B pyuriuu fnmatch(). B obiieM, 5T0 MHTepPEeCHBINA 1 MOJIe3HBIH
mozayab Python, xoTopsril paboraet ToabKo B Linux.
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OS X

OS X aBiseTrcs JOBOJbHO 9K30TUUECKOI OIIepaI[MOHHOM CUCTEeMOIi, ecJIid He
ckasaThb 6oJsbire. C 0O4HOM CTOPOHBI, OHA 00JagaeT, IOy, CAMBIM JIy4-
UM II0Jb30BaTelbcKUM MHTEp(eiicom Cocoa, a ¢ npyroii, B Bepcuu Leo-
pard, ona siBiasieTcsa moaHocTbi0o POSIX-coBMecTHMOM onepainoHHON cuc-
Temoit UNIX. Cucreme OS X ymanmoch TOOUTHCSA TOTO, UEro He yIaJ0Ch HU
omHOMY ITpou3BoauTesio onepanmuoHHbIX cucTeM UNIX: oHa BeiBessa UNIX
Ha ypoBeHb MaccoBoro mnorpebienus. Bepcus OS X Leopard BKJIOUaeT B ce-
6s1 Python 2.5.1, Twisted u mHOrHMe gpyrue samMmeuaTebHbLIE IPOrPAMMHBIE
KOMIIOHEHTHI Ha A3bIKe Python.

Paspabotunku cucreMmbl OS X caeAyIOT HECKOJIbKO CTPAHHOII mapagurme,
nmpeajaras OneparuoHHYI0 CUCTEMY 1 B CEPBEPHOM, U B OOBLIYHOM HCIIOJIHE-
Hyun. XoTs, 6e3ycJI0BHO, KoMIIaHUs Apple mMeeT Ha 5TO IIOJHOE IIPaBo,
BO3MOKHO, €l CTOUT OTKa3aThCs OT TaKOil apXaudHON UJen; MbI Ke 3eCh
He OyzmeM o0CY:KIaTh MJIIOCHI 1 MUHYCHI KoHIenun equaoi OC mo eguHOM
neHe. CepBepHasa BepCUs OIEPAIMOHHON CHUCTEMBI IIpeJjaraeT 0ojee MmoJi-
HBII KOMILIEKT MHCTPYMEHTOB KOMAHIHOM CTPOKU [JIA aAfMUHNCTPHUPOBA-
HUS, a TaKKe PAJ KOMIOHEHTOB, XapaKTepHLIX A1 Apple, TakuxX KaK BO3-
MOJKHOCTb 3arpy3KH IO CEeTH, BOBMOMKHOCTD PaboThI ¢ cepBepaMm KaTajio-
ros LDAP, u MmHOrH1E Apyrue 0COOEHHOCTH.

B3zaumopewncreme ¢ DSCL, ytunutom cny>x6bl KaTanoros

Hassanue DSCL mpoucxomut ot Directory Services Command Line (xo-
MaHIHAaA CTPOKA CIYKOBI KaTaJI0TOB) U IPEACTABISAET CO00H yAOOHBIH CIIO-
co® mocTyma K IpHUKJAgZHOMY HHTep(elicy cay:k0bl katansoroB B OS X.
DSCL 1mo3BoJsieT YuTaTh, CO34AaBaTh U YAAJIATH 3alNCHU, YTO A3bIK Python
03BOJIAET JeJIaTh eCTeCTBeHHBIM o0pasoM. B mpumepe 8.10 nemoHCTPUDY-
erca B3aumogeiicteue ¢ DSCL B o6osouke IPython st urenus arpudyToB
cay:k0n1 Open Directory u ux smauenuii.

oA

[*¥ ]  O6paTuTe BHUMaHWE, YTO B 9TOM IIPHMepe MbI TOJIBKO IUTAEM 3HA-
f;‘. |  ueHus arpubyTOB, HO TOYHO TaK K€, UCIOJB3Ys TOT ’Ke IPHUEM,
i

§j4 MOKHO 6B1710 OBI OPraHU30BATH U UX U3MeHEHHe.
IIpumep 8.10. IToryueHue 3anucu noav3oeamens 6 UHMePaAKmMu6Hoil 000.101Ke
IPython ¢ nomowwvro DSCL
In [40]: import subprocess

In [41]: p = subprocess.Popen(“dscl . read /Users/ngift",
shell=True, stdout=subprocess.PIPE)

In [42]: out = p.stdout.readlines()

In [43]: for line in out:
line.strip().split()

Out[46]: ['NFSHomeDirectory:', '/Users/ngift"']
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OQut[46]: ['Password:’, 'sxxsxxxxx']

Out[46]: [ 'Picture: "]

Out[46]: ['/Library/User', 'Pictures/Flowers/Sunflower.tif']
Out[46]: ['PrimaryGroupID:", '20']

Out[46]: ['RealName: ", 'ngift']

Out[46]: [ 'RecordName:", 'ngift']

Out[46]: ['RecordType: ', ‘'dsRecTypeStandard:Users’]

Out[46]: ['UniquelID:", '501"]

Out[46]: ['UserShell:", '/bin/zsh']

JTo 3aMeuaTeJ bHO, UTO B Apple opraHn3oBaIu IeHTPAIN30BAHHOE YIIpaBJIe-
HUe JIOKAJIbHBIMU YUYeTHBIMHU 3aIUCAMU U yueTHBIMU 3anucamu LDAP/Ac-
tive Directory ¢ momomibio KoMaHAbI dscl. YTuauTa dscl — 3TO KaK TJIOTOK
CBeXyKero Bo3ayxa II0 CPaBHEHUIO C IPYTUMHU cpeacTBamMu yirpaBiaenus LDAP,
JlasKe ecJIM BBIHECTH HCIIOIb3oBaHue Python 3a ckoOKu. ¥V Hac HeIOCTATOUHO
MecTa, YTOOBI YIJayOoJMAThbCcs B moapoOHocTu. Tem He MeHee, 3aMEeTHM, UTO
¢ TOMOTIbIo A3bIKa Python u yTuauTe dscl MOKHO OUeHBb JIeTKO OpraHmn30-
BaTh IIPOTPAMMHOE yIIpaBjIeHNe YUeTHBIMHY 3aTUCAMHY KaK B JOKAJIbHOI 0a-
3e JaHHBIX, Tak 1 B 0ase ganabix LDAP, Trakoii kak Open Directory, a mpe-
IBIAYINUI TpUMep AOJKeH IOKa3aTh BaM, C UeTo CJeyeT HAaUnHATh.

B3anmopencreue ¢ npuknagHbiMm nHtepgencom OS X

Yacro agmuuauctpatopy OS X O6bIBaeT HEOOXOAMMO 3HATh, KAK OPraHU30-
BaTh B3auMojelicTBue ¢ haKTUUYEeCKUM MHTepdeiicoMm moab3oBareas. B OS X
Leopard s sa3eixoB Python u Ruby npegocrasiisercss 4oCcTyn K MeXaHU3-
My Scripting Bridge. 3a momosiHuTenbHOI nH(pOpPMAIE II0 9TOMY MexXa-
HU3MYy obparranTecs 1o agpecy http://developer.apple.com/documentation/
Cocoa/Conceptual/RubyPythonCocoa/Introduction/Introduction.html.

Kak BapuanT, s gocryna K OSA, wiau Open Scripting Architecture (ot-
KpBITad apXUTEKTypa clleHapueB), MOMKHO HCIIOJIb30BAaTh MOAYJb Dy-app-
script co crpamuiell mpoekTa mo agpecy http://sourceforge.net/projects/
appscript.

PaboraTh ¢ MomyJeM py-appscript — ogHO YAOBOJIBCTBUE, TAK KaK OH JaeT
BO3MOJKHOCTh U3 A3bIKa Python B3aumomeiicTBOBATh ¢ OUeHb OOTaTOM BO3-
MoxkHOCTAMU apxuTexTypoit OSA. Ho mpexje ueM IIO3HAKOMUTCS C HUM
mo0aMsKe, MBI CHauaJja BOCIIOJIb3yeMCsA MPOCTHIM MHCTPYMEHTOM KOMAH/I-
HOM CTPOKHU 0Sascript, Ha IpuMepe KOTOPOTO IIPOAEeMOHCTPHUPYEM, KakK
MOJKHO OPraHM30BaTh B3AUMOAEMCTBUE C MTPUKJIATHBIM UHTepdeiicoM ciie-
"HapueB. B OS X Leopard Temepb mMeeTCs BO3MOXKHOCTH IIHCATHL MHCTPY-
MEHTHl KOMaHIHOM CTPOKM, paboTaioliue IION yIpaBJeHumeM 0Sascript,
¥ BBITIOJIHATh UX KaK 00bIuHbIe ciieHapuu Bash wiau Python. lasatiTe Ha-
OUIIEeM cIleHapui ¢c uMeHeM bofh. 0sa, Kak MOKa3aHo HUKe, U 3aTeM 3aIyc-
TuM ero. TeKcT ciieHapus MIpUBOAUTCS B mpuMepe 8.11.

ITpumep 8.11. Cyenapuii «Hello, Bastard Operator From Hell»

#!/usr/bin/osascript
say "Hello, Bastard Operator From Hell" using "Zarvox”
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Ecau 3anycTuTh 5TOT clieHAPUH M3 KOMAaHIHOM CTPOKY, MeXaHUUYECKUH Io-
JIOC IIOIIPMBETCTBYET HAC. 9TO HEMHOMKKO IJIYIIo, HO 3T0 ke Mac OS X; oHa
BIIOJIHE JOITyCKAeT TaKue Belllu.

A remepb mMOTrpy3MMCs B MCIIOJIB30BaHME MOIYJIA appscript mJjs mocryma
K Tomy ke camomy API us cuenapues Ha a3bike Python, Ho cmemaem sTo
B MHTEPAKTUBHOM pe)kuMe, B oooJsiouke IPython. Huxxe mpeacrasiena nunre-
pakTUBHAA BepCcUs IIPUMepa, BKJIIOUEHHOTO B MCXOMHbBIE TEKCTHI appscript,
KOTOPBINT BBIBOAUT CHUCOK BCEX B3aIlyIeHHBIX IIPOIECCOB B al()aBUTHOM
mopAnKe:

In [4]: from appscript import app

In [5]: sysevents = app( System Events')

In [6]: processnames = sysevents.application_processes.name.get()
In [7]: processnames.sort(lambda x, y: cmp(x.lower(), y.lower()))

In [8]: print "\n'.join(processnames)
Activity Monitor

AirPort Base Station Agent
AppleSpell

Camino

DashboardClient
DashboardClient

Dock

Finder

Folder Actions Dispatcher
GrowlHelperApp

GrowlMenu

iCal

iTunesHelper
JavaApplicationStub
loginwindow

mdworker

PandoraBoy

Python

quicklookd

Safari

Spotlight

System Events
SystemUIServer

Terminal

TextEdit

TextMate

Ecau Bam mpumercd peinarh 3aJaud aBTOMATU3AIUT ¢ IIPUMEHEeHUEeM IIPH-
goxkenniit OS X, MOLYyJIb appscript okaskeTcd AJId Bac yAauHOII HAXOMKOI,
Tak KakK C ero MOMOIILIO B A3bIKe Python MosxHO0 peannszoBaTh Takue geiicT-
BHUs, KOTOPhIe paHee ObLIN BO3MOXKHBI TOJBKO B s3bIKe Applescript. Hoa
T'udr (Noah Gift) manucan craTbio, B KOTOPOIl HEMHOTO PAaCCKa3bIBAeTCA
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006 srom: http://www.macdevcenter.com/pub/a/mac/2007/05/08/using-
python-and-applescript-to-get-the-most-out-of-your-mac.himl.

Koe-uTo cucTeMHBIN afMUHUCTPATOP MOYKET BLIIOJHATEL ¢ MOMOIIbIo Final
Cut Pro, cosmaBas makeTsl ollepaliiii, B3aMMOJAEHCTBYIOINX, HAIPUMeEp,
¢ Adobe After Effects. Kpome Toro, B OS X ¢ momoiso Applescript Studio
MOJKHO OBICTPO cOo37aTh rpaduuecKuii mHTepdelic 1 BHI3LIBATDH U3 HETO CIie-
Hapuii Ha a3biKe Python xomammoii do shell script. Majgo KoMy U3BeCTHO,
uyro opuruHaiabHaa Bepcus Carbon Copy Cloner Onlia mammcama B App-
lescript Studio. Eciu y Bac ecTh cBOOOJHOE BpeMsa, BAM CTOUT IIO3HAKO-
MHTBCS C TOM Cpeoii Moo IKe.

ABTOMAaTM4YeCcKoe BOCCTaHOBJIEHUE CUCTEMbI

ASR — 970 errie oluH PEBOJIIOIIMOHHELIIN, OIIEPEIUBIIINI BpeMA NHCTPYMEHT
KOMAaHIHOI CTPOKHU, paspaboranubliii 1ad OS X. OTOT MHCTPYMEHT SABJISET-
CA KJII0UYeBBIM KOMIIOHEHTOM OUYeHb IIOMYyJIAPHON yTUINTHI ¢ uMmenem Car-
bon Copy Cloner u caykuTt mjs aBroMaTusanuyu MHOTuX curyarnuii. Hoa
(Noah) ncmoapsoBas yruauty asr B mape ¢ Netboot nis aBromaruueckoro
BOCCTaHOBJIEHUSA — (haKTUUYECKU OH BBEJ IIOJHYIO aBTOMATH3AIHUIO0 3TOTO
mmpoIiecca B OJHOM U3 MecT, rjae oH paboras. Ilosnb3oBaTes o JOCTAaTOUHO
OBLJI0 IPOCTO TePe3arpys3uTh CBOIO MAIIMHY U YAEP:KUBATh KaaBury «N»,
YTOOBI IEPEHTH B PEIKUM 3arpy3KHU II0 CeTH, U B pe3yabTaTe Jub60 HaCTyIas
«KOHEI[ UTPHI», JINO0 MAIINHA caMa UCIIPAaBJIAA IIOBPEKIEHUA.

ITo:xanyiicTa, He paccKasbIBaiTe 06 3TOM HUKOMY, IOTOMY YTO MHOTHE IO
cuUX IIOp AyMalT, UTO OH Bce erle paboraer tam. Huike, B mpumepe 8.12
MPUBOAUTCS YIPOIIeHHAs BePCUs CIleHAPU JJIsI ABTOMATHUYECKOr0 BOCCTA-
HOBJIEHUSA CUCTEMBI, KOTOPBII MOJKET ObITh 3aIlyIlleH MPU 3arpy3Ke 10 CeTH
WJIX CO BTOPOTO paszea KecTKoro aucka. C TOuKu 3peHus HacTpoeK, KaTa-
gor /Users, Kak u J1000#1 Apyroil KM3HEHHO Ba’KHBIM KaTajor, HOJKeH
OBITH CMBOJIMUECKOI CCBIIKOM, BeAyIeill B APYIroi pasmes, WIN OO KeH
HaXOOUTHCA B CETH, UTO elrfe gyuirne. CMoTpuTe nmpumep 8.12.

ITpumep 8.12. Cyenapuil agmomamuieckozo 60CCMAH08LEHUL PA30esa HeCmKO0z0
ducka 8 OS X, demoncmpupyrouuil x00 6bINOLHEHUSA C NOMOULLIO
sudxucema us 6ubruomerxu WXPython

#!/usr/bin/env pythonw
#aBTOMATMYECKM BOCCTAHABAWBAET PA3AeN XecTKOro AucKa

import subprocess

import o0s

import sys

import time

from wx import PySimpleApp, ProgressDialog, PD_APP_MODAL, PD_ELAPSED_TIME

#KoMaHaa nepecosfaHus rNaBHOr0 pasgena C nomoubld YTUAUTH asr
asr = '/usr/sbin/asr -source

#nepeMerHbie, coaepxauue pasnuyHbie nyTu
os_path = '/Volumes/main’
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ipath = "/net/server/image.dmg °
dpath = '-target /Volumes/main -erase -noprompt -noverify &’
reimage_cmd = "%s%s%s” % (asr,ipath, dpath)

#KomaHae nepesarpysku

reboot = 'reboot’

bless = '/usr/sbin/bless -folder /Volumes/main/System/Library/CoreServices -
setOF"

#4acTb ncnonb3osaHus wxpython

application = PySimpleApp()

dialog = ProgressDialog ( Progress’, 'Attempting Rebuild of Main Partition’
maximum = 100, style = PD_APP_MODAL | PD_ELAPSED_TIME)

def boot2main()
"""llenaeT HOBbIN pas3fen 3arpyxaemMbiM K BHMNONHAET nepesarpysky” "
subprocess.call(bless, shell=True)
subprocess.call(reboot, shell=True)

def rebuild():

"""MepecospaeT paspen” "

try:
time.sleep(5) #laTb Avanory BpeMs Ha 3anyck
subprocess.call(reimage_cmd)

except OSError:
print "CMD: %s [ERROR: invalid path]” % reimage_cmd
sys.exit(1)

time.sleep(30)

while True:
if os.path.exists(os_path):
x =0
wxSleep(1)

dialog.Update (x + 1
"Rebuild is complete...\n rebooting to main partition\n
...in 5 seconds..")
wxSleep(5)
print "repaired volume.." + o0s_path
boot2main() #Bbi3bBaeT QyHKUMM reboot/bless
break
else:
x =0
wxSleep(1)
dialog.Update ( x + 1, 'Reimaging.... ")

def main():
if os.path.exists(os_path):
rebuild()
else:
print "Could not find valid path...FAILED.."
sys.exit(1)

if __name__ == "__main__":
main()
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ATOT clleHapUH ILITAETCS IIePeco3aTh Pasies U BEIBOLUT CpeJcTBaMu O10-
anoreku WXPython mugmkaTtop xoma BbIMOJMHeHUsA. Ecau myTh yKasaH
KOPPEKTHO U He 0OHAPYKEHO OITnO0K, BLIMIOIHAETCS Iepeco3aanme pasmie-
Jla KeCTKOT'O JUCKAa C MOMONIbI0 KOMaHJbI asr, B IIPOIlecce BLIIIOJHEeHNA KO-
TOPOU BBIBOAUTCA WHIMKATOP, MOKA3SLIBAIOIIUN XOJ BBIIOJHEHUS OIlepa-
Iuu, 3aTeM HOBBIH pases Ha3HAUaeTCsA 3arpyKaeMbIM C IIOMOIIIbI0O KOMaH-
OBl bless, mmocje 4ero BRINOJHAETCA epe3arpy3ka MallluHbl.

ITOT ClieHAPU JIeTKO MOXXHO IIPEBPATUTh B OCHOBY CHUCTEMBI YIIPABJIEHUS
¥ PaCIpPOCTPAHEHUA IUCTPUOYTHBA CHUCTEMBI YPOBHS IPENIPUATHUS, II0-
CKOJIBKY TOCTATOYHO JIETKO OPTaHM30BATh YCTAHOBKY PA3JINUYHBIX 00pa30B,
OCHOBBIBAsSICh HA JAHHBIX 00 alllapaTHON KOMILJIEKTAIINY UJIN JaMKe CUUTEI-
Basg «CTapyio» METKY sKecTKoro aucka. Ilocie »TOro MoKHO, HaIIpuMep,
OPraHM30BaTh MPOTPAMMHYIO YCTAHOBKY HaKeTOB IIPOTPAMMHOTO obecre-
YeHUs C IIOMOIIBI0 CUCTEeMEI yIIpaBjeHus makeramu B OS X uam ¢ momo-
I[bI0 CBOOOAHO pacmpocTpansemoro mucrtpyMmenta radmind. Hoa (Noah)
pean3oBaJ OAWH MHTEPECHBIH ClleHapuii, B KOTOPOM CHAaYaJja B aBTOMATH-
YeCKOM pesKuMe pasBepThiBas 0asoByio cuctemy OS X, a 3aTeM 3aBepInaj
YCTaHOBKY OCTAJIbHBIX MMAKETOB € TOMOII[h0 radmind.

Ecau BBI Bcepbhes cobmpaeTech 3aHUMATHCSA aAMUHUCTPUPOBAHUEM CUCTEM
OS X, To BaM OIIpe/ieIEHHO CTOUJIO OBI IT00JIMIKE TO3HAKOMUTRLCA ¢ radmind.
Radmind — aTo cBOEro poga cucreMa aBTOMaTHUUECKOTO OOHOBJIEHUA, KOTO-
pasi o0Hapy:KuBaeT n3MeHeHUs B (PailJoBOii cucTeMe U obecrieyrnBaeT BO3-
MOXKHOCTb BOCCTAHOBJIEHU A MAIIIMH Ha OCHOBE 3TUX U3MeHeHuH. [lomoaHu-
TeJbHYI0O HH(MopManuio o radmind Bbl Haliere Ha crTpaHuile htip://
rsug.itd.umich.edu/software/radmind/. HecMmoTps Ha TO, UTO IIporpamMmma
radmind manucaHa He Ha a3bIKe Python, ee jilerko M0oXXHO OBLIO OBI IIEpe-
MHUCaTh HA 9TOM A3BIKE.

YnpasneHue ¢pavinamm Plist n3 cueHapueB Ha s3bike Python

B riaBe 3 MBI BHIMOJHAIYN aHaJIU3 NOTOKA mHpopManuu B opmaTe XML,
TeHepupyeMoro yTUJInUTou system_profiler, mCmoaba3ys ojs 3TOro 6mOJImo-
TeKy ElementTree. Ho 8 OS X B Python BeTpoena nmoamep:xka 0ubaInoTeKn
plistlib, xoTOpas MO3BOJAET AHAJIM3UPOBATH U co3maBaTh (aitiabl Plist.
CaM Monysb TOKe HasbIBaeTcda plistlib. ¥V Hac HeT BO3MOKHOCTHU IIpoje-
MOHCTPHUPOBATh 3TOT MOAYJIb HA IPUMEPAX, HO BAM CTOUT ITIO3HAKOMUTHCS
C HUM ITO0JIMKE CAMOCTOATEIbHO.

ApmMmunHucrtpupoBaHue cuctem Red Hat Linux

B Red Hat aseik Python mcmonbsyercs oueHb IIMPOKO — M B KOMIIAHUMH,
¥ B oIlepaIiioHHo# cucteme. HekoTopble u3 HanboJiee MHTEPECHBIX HOBBIX
c110co00B ucmoJb3oBanusa Python poguauces B rpynne Emerging Technolo-
gies: http://et.redhat.com/page/Main_ Page. Hu:xe mpuUBOIUTCS CINCOK
HEKOTOPHIX IPOEKTOB, NCIOJIb3YIOIINX A3LIK Python:

e Libvert — API Bupryanusamnuu MeHe)Kepa BUPTYAJIbHBIX MAITHH
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e VirtInst — mpunaokeHue ynpasjaeHIsI BUPTYaJIbHBIMU MAIIIMHAMY Ha 0a-
3e Oubsmorexu libvirt!, manucanmoe Ha sa3eike Python + PyGTK

e Bubaunorexa Python, ymnpoiaroias HHUIINAIN3AINI0 TOCTEBBIX BUPTY-
aJbHBIX MAIIKH HA OCHOBe libvirt

e Cobbler — npoayKT, IO3BOJAIOIINHA CO3aBATh IOJHOCTHIO AaBTOMATU3M-
poBaHHBIE cepBephI 3arpy3ku 1ida Hy:ka PXE u Bupryanusanuu

e Virt-Factory: cereBas cpema ympaBJeHUsS BUPTYAJbHBIMU HPUJIOKE-
HUAMN

e FUNC (Fedora Unified Network Controller)

ApMmunHucrtpupoBaHumne Ubuntu

Mo2KHO cKa3aThb, UTO U3 BCEX OCHOBHLIX AucTpuOyTnBoB Linux Ubuntu sas-
JsieTCs OOHUM M3 CAMBIX BJIOOJeHHBIX B Python. OruacTu moromy, uTo
Mapx IHIartasopt (Mark Shuttleworth), cosmarens nuctpubyTrusa, goJroe
BpemsA — ¢ HavaJsa 90 romos — paborar ¢ a3sikoM Python. Oguum us 3ame-
YyaTeJbHBIX NCTOUYHNKOB IIaKeTOB Ha aA3kiKe Python aasa Ubuntu asaserca
Launchpad: http://launchpad.net.

ApMUHUCTpUpoBaHue cuctem Solaris

C konma 90-x go mauama 2000-x romos omepalroHHas cucTema Solaris 3a-
HUMaJIa TPaKTUUYeCKW HemokoJsieOmmoe Mecto B mumpe UNIX. B mauase
2000-x rogoB Linux momo0HO MeTeopuTy BpesaJica B Solaris, B ¢BsA3U ¢ ueM
KOMIIaHUU Sun IIPUINJIOCH UCIIBITATHh BIIOJIHE PeaJIbHbI€ HEIIPUATHOCTH. O,Z['
HAKO C HeJlaBHEr0 BpeMeHHU Bce 0OJIbIIe CUCTEMHLIX afMUHICTPATOPOB, Pa3-
paboTUYMKOB U IIPeIpUHUMAaTe el CHOBa HAUMHAIOT TOBOPUTH 0 Solaris.

W3 mamnbosiee MHTEPECHBIX HOBOBBEJIEHU, KOTOPHIE IIpeAIoaraeT BHECTHU
Sun, MOKHO Ha3BaTh 6-MeCSUYHBINA ITUKJI BBITYCKA HOBBIX BEPCUU CUCTEMBI,
Tak ke, kak 1 B Ubuntu, ¢ 18-MecAYHBIM MePHOSOM TEXHHUUYECKOM II0[-
IEePIKKIM; OTKAas3 OT CO3JaHUsA 00beMHOTro AucTpuOyTuBa Ha DVD-mucke
B o3y eguHcTBenunoro CD, kax B Ubuntu. Hakoserr, ObL11 3aMCTBOBA-
HbI HeKoTophie uaen u3 Red Hat u Fedora mo cosmanuio Bepcum Solaris,
paspabaTbiBaeMoOil coOOOIIIeCTBOM. 3arpy3uTh WM 3aKa3aTh 3arpy30UHBIH
CD mo:xHO 1o anpecy: http://www.opensolaris.com.

Yro BCce 9TO 0O3HAUAET AJIA CHUCTEMHOTO aIMUHUCTPATOPA, UCIOJIb3YIOIIEr0
a3bIKk Python? MHTepec kK Sun GLICTPO pacTeT, M y Hee MMeeTCs 00JbIIIoe
KOJINYECTBO BeCbMa MHTEePECHBIX TEXHOJOT UM, HaunHasa oT ZFS u sakanun-
Bada KoHTeiimepamu 1 LDOM, KoTopble B HEKOTOPOM CMBICJIE MOYKHO CPaB-
HUTH C BUPTyaJabHBIMU MamuHamMu VMware. ImeeTca gaske cBA3H C 9TOHU
KHHuroii. Murepaperarop Python mpexpacmo paboTaeT B oleparioHHOI

1 libvert u libvirt — aTo pasubie 6ubaunorexu! — IIpum. nepes.
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cucteMe Solaris m gaske IIMPOKO MCIIOJb3yeTCA B Pa3paboTKe CHUCTEeMBI
yIpaBjieHUs HaKeTaMu IJIs Hee.

Buptyanusauus

14 aBrycra 2007 roga coCTOSAJIOCH IMEPBOE OTKPBITOE Pas3MeIleHle aKIIIid
komnaHuu VMware, KOTOpoe IPUHECJ0 el MUJIJINOHLI JOJIJIapPOB U YKpe-
TMUJIO TTO3UIINY BUPTYyaJIU3aAIUN KaK KPYIIHOTO HAIpPaBJIEHUS B PA3BUTUU
nHGOPMAIIMOHHBIX TexHoJjoruii. IIpeackasanue OyAyIlero scerja ObBLIO
PUCKOBAaHHBIM J€JI0M, OJJHAKO BCE Yallle B KPYIHBIX KOMIAHUSIX CJIBIIIHEI
CJIOBa «OIlepallMoOHHAas CHUCTeMa IeHTpa o0paboTKM JaHHBIX», U Bce, OoT Mi-
crosoft 1o Red Hat u Oracle, cTpemMATCs He 003JaTh CECTh B II0E3] BUPTYa-
ausanuu. MOKHO CMeJIO CKa3aTh, UYTO CO BpeMeHeM BUPTYaJIu3alius I0JI-
HOCTBIO U3MEHUT IeHTPhI 00pabOTKM JaHHBIX M PabOTy CUCTEMHBIX aJMU-
HHUCTPATOPOB. BupTyanmsaius — 9TO 3JeMeHTAPHBLIN HOpuMep OeHCTBUS
CJUIIKOM YaCTOTO UCIIOJIb30BAHUA (DPa3bl «TPOPHIBHAA TEeXHOJIOTUA» .

Bupryanusamusa — 3To 00010I00CTPOe OPYKUe JIsI CUCTEeMHBIX aIMUHUCT-
paTopoB, TaK KakK, C OJHON CTOPOHBI, II03BOJISET JIETKO TECTUPOBATH CUCTE-
MBI U IIPUJIOKEHUS, HO, C APYTI'O¥ CTOPOHBI, YPE3BBHIUYAWHO YBEJIUUUBAET
CJIOKHOCTb aAMUHUCTPUPOBaHuA. Teneps HA OHON MaIlIHEe OLHOBPEMEH-
HO MOKeT paboTaTh cpady HECKOJILKO OIIEPAIMOHHBIX CUCTEM, 3€Ch MOTYT
HaXOIUTHCSA IPUJIOKEHUA VIS MaJIoro 6msHeca Wi KpyIHasa YacTh BBIUUC-
JINTEJIBHOrO IeHTPa. 3a 3 (HeKTUBHOCTD IPUXOAUTCA ILJIATUTE, a o0ecreye-
HUe 3G GEeKTUBHOCTH — MpAMad 00A3aHHOCTDH CPeIHer0 CUCTEMHOTO agMu-
HUCTpAaTOpAa.

BosMo:KHO, IPsIMO ceiiuac, YUTasi 3T CTPOKHU, BBl MOTJIX OBl HOAYMAaTh: Ka-
KOe OTHOIIIeHHe Bce 9TO uMeeT K aA3bIKy Python? Camoe HemocpeacTBeHHOE.
B xommanuu Racemi, rae nHegasuo padoran Hoa (Noah), Ha assike Python
OBLJIO HAIMCAHO IIOJHOIIEHHOE IPUJIOKEeHUe YIPaBJeHUs IeHTPOM obpa-
00TKM JAaHHBIX, KOTOPOE MMeeT AeJio ¢ Bupryaausamueii. Python mosker
¥ IefiCTBUTEJbHO OUeHb TeCHO B3aUMOJeHCTBYyeT ¢ MeXaHu3MaMUu BUPTya-
JU3anuy, HaunHasd OT YIIPaBJIeHU A BUPTYAJbHBIMU MAITNHAMY U 3aKaHUT-
Bas IepeMelleHrueM CHUCTeM ¢ (PU3MUYecKUX MAaIllMH Ha BUPTyaJabHBIE, WC-
mosb3ya aias aroro Python API. B sTom BupTyasmusoBanHoM Mupe Python
YyBCTBYET ce0A KaK IoMa M MOYKHO CMEJIO YTBEP)KAATh, UTO OH OyeT Wr-
paTh fajieKo He MOCJETHIO POJIb B OyAyINeil OllepannoHHONl CUCTEME ITeH-
Tpa 06pabOTKY JAHHBIX.

VMware

Kak y:xe rosopuioch BbIllle, KoMOaHuA VMware sBJIseTCS JUAEPOM IIO
paspaboTKe TeXHOJIOTUH BUPTyaausanuu. Hajauuue mosrHoro mporpaMMHO-
TO0 KOHTPOJIA HaJl BUPTYaJbHOI MalInHON — 3TO cBoero poxa Yara I'paans.
K cuactbio, cyimectByeT HeckoabKo API ma Bri6op: Perl, XML-RPC, Py-
thon u C. K MoMeHTy HanMcaHUA 9TUX CTPOK HEKOTOpPhbIE peanusanuu Py-
thon umesiu onpenesieHHbIe OTPAHUYEHHUS, HO TAKOE IIOJIOKEeHNe JeJI MOIJIO
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usMmenutbea. Iloxoxke, uro B VMware BbIOpaii HOBOe HalpaBJieHNE —
XML-RPC API.

Komnanus VMware BBITyCKaeT HECKOJIBKO PAa3JIMUYHBLIX MPOAYKTOB C pas-
anuabiMu API. VI3 mpoAyKTOB, ¢ KOTOPBIMH BaM MOXKET IIOTPe6OBaThCA
B3amMoOJelicTBOBaTh, MOKHO HaszBaTb VMware Site Recovery Manager,
VMware ESX Server, VMware Server u VMware Fusion.

Y Hac HeIOCTATOUYHO MECTa, YTOOBI OXBATUTDH MMPUHITUIILI B3AUMOIEHCTBUA
C 3TUMU TEXHOJOTUAMU, IMOCKOJBKY 3Ta TeMa BBIXOAUT HAJEKO 3a PAMKU
ITaHHOM KHUTH, HO OHU CTOSAT TOT'O, UTOOBI CJAEIUTH 3a UX PA3BUTHEM U 3a
TeM, KaKyIo poJib OyzeT urparsh Python.

O6nayHasg oOpaboTKa JaHHbIX

ToMBKO-TOJIBKO YTUXJA IIIYMUXa BOKPYT BUPTyaJIU3al[uK, KaK BAPYT BO3-
HUK IIIyM 00 «00/auHOM» 00paborke mamHbIX (cloud computing). Tepmun
«obsauHasa 00paboTKa JAHHBIX» 0003HAUAET TeXHOJIOTHIO BBIJEJIEeHUSA BhI-
YHCJIUTEIbHBIX PECYPCOB II0 TPEOOBAHMUIO, B 3aBUCUMOCTHU OT BEJIMYMHEI Pa-
6oueil Harpysku. B cdepe pa3BUTHUA TEXHOJIOTUHU «00JIAUYHON» 00pabOTKU
IaHHBIX IPHUCYTCTBYIOT ABA KPYIHBLIX UIpoka — Amazon u Google. Byk-
BaJIbHO 3a HECKOJBbKO HeIeJb M0 MepeJaduu 3TOl KHUTHU U3JaTes 0 KoOMIIa-
Husa Google BzopBasia HacrosAmyw 0omM0y. Kommanus mpemiokmiaa nuTe-
pecHeuIyo «QUIIKY», KOTopas MOKa MOAIePKUBAeTCA TOJBKO SI3BIKOM
Python. ITockoabKy 3Ta KHHUra IOCBAINeHA A3BIKY Python, mbr gymaem,
YTO TaKoe OTpaHuUYeHUre He CAUIIKOM OTOPUYUT Bac. B HEKOTOPOM CMBICTE
Takoe IpeAllouTeHre, OTAaHHOe A3BIKY Python, HamoMuHaeT HaM peKJaMy
American Express.

B sToMm pasmesie MbI mIpoiieMcs Mo HekoTopbiM uMemniumcsa API, ¢ koro-
PBIMH BaM OPHUAETCS CTOJKHYThCA Ipu pabore ¢ Amazon u ¢ Google App
Engine. B 3akisroueHre MBI IIOTOBOPUM O TOM, KaK 3TO MOJKET KacaTbCs
CHUCTEMHBIX aAMUHUCTPATOPOB.

Be6-cny>x6bl Amazon Ha ocHoBe Boto

OTJIMYHYIO BO3MOMKHOCTD IJIsI pa00ThI ¢ MHMPPACTPYKTYPOI «00JaUHOT» 00-
paboTkm maHHBIX Amazon npegocraBiasaeT uHtepdeiic Boto. IlocpeacTrsom
Boto obecmeunBaeTca JOCTyO K TaKUM cay:kbam, Kak Simple Storage Ser-
vice, Simple Queue Service, Elastic Compute Cloud, Mechanical Turk,
SimpleDB. 9T0 coBepIlleHHO HOBBIMA M OYeHbL MOM[HBIA API, mosTomy MbI
peKoMeHAyeM 3aTJISHYTh Ha AOMAIITHIOI CTPAaHUIY IIpoeKTa http://code.
google.com/p/boto/. 3mech BbI CMOKETe MOUYEPIHYTh CAMYIO CBEIKYIO MH-
dopmaiuio, UTO JyUIlle, YeM IIPUBeIeHNe HaMU CBeIeHU, JOCTYIIHBIX Ha
TaHHBIIZ MOMEHT.

Huxe mpuBoauTCS KOPOTKUII IPUMED B3aMMOAEHCTBUSA cO cayK00i Sim-
pleDB.

CoenuHeHMe CO CaAYHKOOM:
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In [1]: import boto
In [2]: sdb = boto.connect_sdb()

CospmaHue HOBOI'O JOMEHAa:

In [3]: domain = sdb.create_domain( 'my_domain")
Jlo6aByieH1E HOBOT'O 9JIEMEHTA:

In [4]: item = domain.new_item( item")

ITpumepno Tak BeiTaAguT API B Hacroslnee BpeMs, HO, YTOOBI MOJYUUTH
IOJIHOE IIPEeJICTaBJIEeHNEe, BAM HEOOXOAMMO B3TJIAHYTH HA IPUMEPHI B PEIIO-
surapuu svn: http://code.google.com/p/boto/source/browse. 3ameTrum,
YTO M3yUYeHUEe IPUMEPOB — 9TO OAUH U3 JIYUIIUX CIIOCOOOB IIOHATH, KaK pa-
0oTaeT HOBasl OUOJIUOTEKA.

Google App Engine

Cay:x6a Google App Engine BeInyIiieHa B COCTOAHUY 6eTa-BePCUN U CO AHSA
00bABJNIEeHUSA ObLIA IITUPOKO paspekJamMupoBaHa. OHa IIO3BOJISET CBOOOIHO
3amycKaTh IpuaoKeHusa B mHbppacTpykType Google. Ilpunosxenus App
Engine umeror API moka Tonsko aiaa Python, HO co BpemeHeM Taxkoe 1moJio-
JKeHre el MOKeT M3MeHUThcs. OaHa M3 MHTepPecHeUINnuX ocoOeHHOoCTel
App Engine 3akaouaerca B TOM, UTO OHA MHTEIPUPOBAHA C APYTUMU CIYK-
6amu Google.

Bce 60J1ee BO3BMOKHBIM CTAHOBUTCS IIepeMelrieHne 00JIbleii 4acTu 13 TOTO,
YTO HaXOJUJIOCh Y Bac B IleHTPe 00paboTKY JaHHBIX, B [PYTUe IeHTPHI, I10-
ATOMY 3TO Bce 6ojiee 3aTparmBaeT CUCTEMHBIX afMUHUCTPATOPORB. ¥ MeHUE
B3aMMOeicTBOBATh cO cay 001t Google App Engine moskeTr okasaTbes Ka-

MOPTPET 3HAMEHNTOCTU: KOMAH 1A PA3PABOTHYNKOB GOOGLE APP ENGINE

Kesun M'n66¢ (Kevin Gibbs)

KeBun I'm66c — TexHmueckuii auaep mnpoexra Goo-
gle App Engine. Kesun npucoesunuicsa k¥ Google
B 2004 roxy. Ho pa6Gorer mam Google App Engine
B TeUeHUWe pAja JeT paboraj B rpylle paspaboTKu
UHPPaACTPYKTYPHI CUCTEM, I'le 3aHUMAJICA CHUCTeMa-
MU yIpaBJeHHUA KJacTepaMM, KOTOPble COCTABJIAIOT
OCHOBY IPOAYKTOB U cays6 Kommauuu Google. Kpo-
me Toro, Kesun siBisiercsa aBropom Google Suggest, mporpammuoro
IIPOAYKTA, O0ECIeUMBAIOIIEr0 BBIBOJ HMHTEPAKTUBHBIX IIOJCKA30K
B IIpoIiecce BBOJA ¢ KJyaBuaTypbl. [[o mpucoenumuenua K Google Ke-
BUH paboTaj B IPyIIe IepPeloBbIX NHTEPHET-TeXHOJOTUH KOMIaHUN
IBM, rge saHMMAaJICSA CO3JaHNEeM MHCTPYMEHTOB pa3padoTunKa.
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YeCTBEHHO HOBBIM HABBIKOM [IJId CHUCTEMHOI'O afMHUHUHCTpaATopa, IO3TOMY
€CTh CMBICJI 3aHATHCA €€ UCCJIeJOBAHUEM.

Mgz mobeceoBaIi ¢ HEKOTOPLIMHU CIIEIIHMAJINCTAMU 13 KOMaHAbI paspador-
yukoB App Engine u cupocusim ux o TOM, UTO B IIEPBYIO OUepeab MOXKET
MIPUTOAUTHCA CUCTEMHBIM agMuHUCTPaTopaM. OHU BBIAEJUIN CIAELYIOIIIe
3amaun:

1.

[\

Breirpyska Oousibmux o0BeMOB OaHHBIX: htip://code.google.com/ap-
pengine/articles/bulkload.html.

CucTeMHBIM MU HUCTPATOPAM YACTO MPUXOAUTCS IIePEeMeITaTh OTPOM-
HbIE 00'bEMBIL AJAaHHBIX, 1 9TOT MHCTPYMEHT IIO3BOJIUT PEIIaTh 3TU IIPO-
0J1eMBI B KOHTeKCcTe npuiokeHuit us Google App Engine.

Perucrpanusa cobwrruii: http://code.google.com /appengine/articles/log-
ging.html.

WNHuTeppeiic K s1eKTpoHHON mouTe: GyHKIUA send_mail_to_admin():
http://code.google.com/appengine/docs/mail/functions.html.

C TOUKHM 3peHHusA CHUCTEMHOr'0 aIMHHNCTPATOPa BJAJeHNe dTUM HHTEp-
(heiicoMm MOXKeT OKa3aThCs IIOJE3HBIM [JIS OPraHM3aluy MOHUTOPHUHIA.
B cayuae mosiBJIeHUSI BAXKHBIX HMCKJIIOUEHUIH WM BBIIOJHEHUS olepa-
IUH BBl MOTJIX OBl ABTOMATHUYECKU OTIPABJIATh aAMAHUCTPATOPAM IIPH-
JIOYKEeHUIT COOOIIEeHU I 10 9JIeKTPOHHOI ImouTe.

Brinmosznenue nmepuogndyecKuX 3aJau ¢ IOMOIILIO IIJIAHUPOBIUKA 3aa-
HUH cron.

ITo He ABJAETCA HeIloCPeACTBeHHOM yacThio Google App Engine, Ho BuI
MoOrJan ObI MCIIOJIB30BATh IIJIAHUPOBIIUK 3aJaHUI Cron Ha CBOUX cepBe-
pax Ajid Ilepefadyy 3allPpOCOB CBOMM IIPUJIOXKEHUAM depe3 OIpejelieH-
Hble MHTePBaJbI BpeMeHu. Hanmpumep, MOMKHO GbLJIO OB 0DOPMUTH 3a1a-
HUe IJI IIJaHUPOBIINKA, COTJIACHO KOTOPOMY KasKIbIH yac OyZeT MOoChI-
JaTbca 3ampoc mo axpecy http://yourapp.com/emailsummary, B pe-
3yJIbTaTe KOTOPOTO CUCTEMHOMY aAMHUHUCTPATOPY OYJEeT BBICHLIATHCS
CoO0O0ITeHYe AJIEKTPOHHOM MOYUTHI C OMMCAHNEM BaKHBIX COOBITHM, IIPO-
U3O0IIeAIINX B TeUeHNE IIOCJIeTHETO Yaca.

. Yupasisenue Bepcuamu: htip://code.google.com/appengine/docs/confi-

guringa napp.html# Required Elements.

OnHO 13 00A3aTeJbHBIX IIOJIell, 3al0MHAeMbIX IJIA Balllero IPUJIoKe-
HUA, — UAeHTHPUKATOpP Bepcuu. KasKIblii pas3, KOrJa BBIIPYKaeTCs
IIPUJIOKEHNe C TeM e UAeHTU(PHUKATOPOM BepPCUH, OHO 3aMeIlaeTcsa HO-
BBIM IIPOTPAMMHBIM KomoM. M3MeHsAA uAeHTU(GUKATOP BePCUU, BbI II0-
JIy4aeTe BO3MOXXHOCTh MMETh HECKOJIBKO BEPCHUIl IIPUIOMKEHUI U C II0-
MOIIIbI0 KOHCOJIM aIMUHUCTPATOPA BBIOUPATH, KAKasA U3 BEPCUH TOJIMK-
Ha OBLITH BKJIIOUEHA B paboTy.

Co3pgaHue npumMmepa npunoxenus ansa Google App Engine

IIpesxme ueM IPUCTYIUTh K CO3MaHUIO Npuaoskenus nis Google App En-
gine, Bam moTpebyercs 3arpysuth naxker SDK nas Google App Engine:
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http://code.google.com/appengine/downloads.html. Bbl TakiKe MoKeTe
03HAKOMUTHCSA C 3aMeUaTeJbHBIM yUeOHBIM PYKOBoACTBOM 1o Google App
Engine: http://code.google.com/appengine/docs/gettingstarted/.

B aTtom paspgese Mmbl mpeaaaraeM obpaTHoe yuebHOe PYKoBOACTBO aasd Goo-
gle App Engine, Tak Kak 3aMmeuaTeibHOE yueOHOE PYKOBOICTBO yiKe CyIIfe-
crByer. Ecnu BB mepeiifere mo agpecy htip://greedycoin.appspot.com/, To
CcMOXKeTe OIpPoOOBaTH PA0OTAIOITYI0 BEPCUIO IPUJIOKEHNA, KOTOPOE OIIMCHI-
BaeTcsd HHUMKE, a TaKiKe IIO3HAKOMUTLCS C IIOCJeTHEeH BepCuell MCXOMHBIX
TeKcTOB. [IpunokeHNe IPUHNMAET CYMMY, BBEJ€HHYIO II0JIb30BaTEJIEM, CO-
XpaHdeT ee B 0a3e JaHHBIX U 3aTEM BO3BPAIIIAET CYMMY B BHUJE CIHUCKa MO-
HET OIIPeJIeJIEHHOI0 TOCTOMHCTBA. IIpuIosKeHeM TaKyKe IOAAePIKUBAETCA
BO3MOKHOCTB peructpanuu mocpeacteom APl ayreHTU(OUKAIINY 1 BO3MOMK-
HOCTBH IOJIYUeHUA MHMOPMAINU O IOCJETHUX 3ampocax. VICXOMHBIA TEKCT
OPUJIOKEHUA IIPUBOAUTCS B mpuMepe 8.13.

ITpumep 8.13. Beo-npunosxcernue Greedy Coin

#!/usr/bin/env python2.5
#Noah Gift

import decimal
import wsgiref.handlers
import os

from google.appengine.api import users

from google.appengine.ext import webapp

from google.appengine.ext import db

from google.appengine.ext.webapp import template

class ChangeModel(db.Model):
user = db.UserProperty()
input = db.IntegerProperty()
date = db.DateTimeProperty(auto_now_add=True)

class MainPage(webapp.RequestHandler):
"""InaBHas cTpaHuua”""

def get(self):
user = users.get_current_user()

if users.get_current_user()
url = users.create_logout_url(self.request.uri)
url_linktext = "Logout’

else:
url = users.create_login_url(self.request.uri)
url_linktext = "Login’

template_values = {

‘url’: url,

‘url_linktext': url_linktext,

}

path = os.path.join(os.path.dirname(__file__), "index.html")
self.response.out.write(template. render(path, template_values))
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class Recent(webapp.RequestHandler):
"""Monydenne mHpopmaummn o 10 nocnegHnx 3anpocax” ™"

def

get(self)

#tkonnekuus

collection = []

#nonyuntb 10 nocnegHunx 3anuMcen W3 xpaHununa AaHHbX
query = ChangeModel.all().order( -date")

records = query.fetch(1limit=10)

#foThopMaTMPOBATL APOOHLIE 3HAYEHNS
for change in records:
collection.append(decimal.Decimal(change.input)/100)

template_values = {
"Inputs’: collection
‘records’: records

}

path = os.path.join(os.path.dirname(__file__), 'query.html")
self.response.out.write(template.render(path, template_values))

class Result(webapp.RequestHandler):
"""BoaBpawaeT CTpaHuUy C pesynbTaTtamu” "

def

def

_init_ (self):

self.coins = [1,5,10,25]

self.coin_lookup = {25: "quarters”, 10: "dimes”, 5: "nickels”
1: "pennies”}

get(self)
#IpOCTO NONYYUTb NOCNEOHEE 4YWUCNO
collection = {}

#BbIOPaTbL NOCAEAHMA BBOA M3 XpaHWAMUWa [aHHbIX
change = db.GglQuery(

"SELECT = FROM ChangeModel ORDER BY date DESC LIMIT 1")
for ¢ in change:

change_input = c¢.input

#noruka pasmeHa CyMMbl MOHeTamu
coin = self.coins.pop()
num, rem = divmod(change_input, coin)
if num:

collection[self.coin_lookup[coin]] = num
while rem > 0:

coin = self.coins.pop()

num, rem = divmod(rem, coin)

if num:

collection[self.coin_lookup[coin]] = num

template_values = {

‘collection’: collection

"input’: decimal.Decimal(change_input)/100
}
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#wabnoH oTobpaxeHus
path = os.path.join(os.path.dirname(__file__), ‘result.html’)
self.response.out.write(template. render(path, template_values))

class Change(webapp.RequestHandler):

def post(self):

"""MeToqn BbBOOA PE3ynbTaToB” "

model = ChangeModel()

try:
change_input = decimal.Decimal(self.request.get( content’))
model.input = int(change_input=100)
model. put()
self.redirect( ' /result')

except decimal.InvalidOperation:
path = os.path.join(os.path.dirname(__file__),

‘submit_error.html")

self.response.out.write(template. render(path,None))

def main()
application = webapp.WSGIApplication([( /", MainPage),
("/submit_form', Change)
("/result’, Result),
('/recent’, Recent)],
debug=True)
wsgiref.handlers.CGIHandler().run(application)

if __name__ == "__main__"
main()

Tak xak 9T0 oOpaTHOEe Yyue6HOe PYKOBOJACTBO, HAUHEM C PACCMOTPEHUSA Bep-
cuu IPUIOKeHUs, paboratomiei o agpecy http://greedycoin.appspot.com/,
WJIY C Baleil Bepcuu no aapecy http://localhost:8080/. Ha rinaBHO# cTpa-
HUIe IPUJIOKEHU Ha (poHe I[BeTa THIKBLI HAXOAATCA ABE MPAMOYIOJbHbBIE
o6JiacTtu: 06J1acTh cJIeBa IIpeAcTaBjseT coboit (hopMy, I'le Bl MOYKETe BBe-
CTHU JeHEKHYIO CYMMY, a 00J1aCTh CIIPaBa COAEePIKUT dJIeMEHTHI HABUTAIlUU.
IATu npusaTHBIE (UJIX YPOIJIUBBIE) IIBETA M CXEMa pPas3MeIleHUus SABITIOTCSI
KoMOmHaIueln 3ameiicTBOBaHHOr0O MexaHuaMa mrabaonoB Django m CSS.
ITa6mousr Django MOKHO HaWTM B TJIaBHOM KaTajiore, a MCHOJb3yeMble
CSS — B Tabaurax cruieii. Mexanuam ohoOpMICHUSI He UMeeT HUKAKOTO OT-
Homrenusi K Google App Engine, mosTomy 3a momosHUTEIbHON nEGOPMA-
muei o MmexaHuaMe 11a610HOB Django MBI IPOCTO OTChLIaeM Bac K PYKOBO-
ICTBY: hitp://www.djangoproject.com/documentation/templates/.

Temepsb, KOTAAa MBI ITIO3HAKOMUJINUCH C BHEIIHUM BUAOM NIPUJIOKEHUs, aa-
BaliTe mepeieM K M3y4eHUIO HEKOTOPBLIX ocobermHocTeil Google App En-
gine. ObpaTtuTe BHMMaHMe Ha cChLIKY «Login» B mpaBoii obsacTu: oHa
obecrieuBaeT BOSMOKHOCTH UCIIOJIb30BATh IPUKJIATHON NHTePdeic Mexa-
Hu3Ma ayTreHTH(uKanum. Huke moxkasaHo, Kak 9TO peaJn30BAHO B IIPO-
TPaMMHOM KOJe:
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class MainPage(webapp.RequestHandler):
"""InaBHaa cTpaHuua™ """

def get(self)
user = users.get_current_user()

if users.get_current_user()
url = users.create_logout_url(self.request.uri)
url_linktext = "Logout’

else:
url = users.create_login_url(self.request.uri)
url_linktext = "Login’

template_values = {

‘url’: url,

‘url_linktext': url_linktext,

}

path = os.path.join(os.path.dirname(__file__), ‘"index.html")
self.response.out.write(template. render(path, template_values))

31ech mpeacTaBJIeH KJacc, HAacJaenyMoMuii cBOMCTBA ¥ MeTOIBI KJacca
webapp.RequestHandler, u ecam BBI ompemesnuTe MeTon get(), BbI CMOXKeTe
TIPOBEPATH, 3aPETUCTPUPOBAJICA JIU ITOJIb30BaTENb. ECIU BBI TOCMOTPHUTE Ha
HECKOJIbKO IIOCJeTHUX CTPOK, TO YBUAUTE, YTO HH(POPMAIU O II0JIb30BaTE-
Jie TIoOMeIllaeTcs B Ia0JIOH, KOTOPBIN 3aTeM MCIOJIb3yeTCsd MeXaHU3MOM
mabyionoB Django nsa oroOpaskeHus cTpaHuIlbl index.html. 9To IpocTo 3a-
MeuaTeJbHO, YTO TAKMM TPUBUAJIBHBIM CIIOCOOOM MOYKHO 3aJeHCTBOBATH
MOIIHYI0 0asy ydeTHBIX 3amuceit Google nias obecneueHns BO3MOXMKHOCTH
aBTOpHUBAIMU HA CTPaHUIlaX. B mpeabiayIemM (hparMeHTe 3TO B3auMOo e CcT-
BUe€ JOCTUTAETCS BCETO IBYMSA CTPOUKAMU:

user = users.get_current_user()
if users.get_current_user():

31ech MBI MOTJIM OBl IPEAJIOKUTH BaM MOSKCIEPUMEHTHPOBATHL C 3TUM
(parMeHTOM U MOIBITATHCA M3SMEHUTH €r0 TaK, YTOObI IPUJIOXKEeHUE ObLIO
JOCTYIIHO TOJBKO IJIA 3aPErUCTPUPOBABIINXCA IOJIb3oBaTesei. [lyisa aToro
BaM Jaske He TpebyeTcsa NOHUMATh, KaK paboTaeT BeCh MEXaHU3M, — JOCTA-
TOYHO Oy/IeT UCII0JIB30BATh YKe NMEIOIeCA YCIOBHbIE MHCTPYKIIUH.

Temepsb, KOrZa MBI HOJYUYMIN HEKOTOPOE TpeacTaBieHre 06 ayTeHTu(uKa-
muu, IepeigeM K BeirjaM 6ojiee cioxXHbIM. IIpukaagHoii nHTepdeiic K xpa-
HUJIWITY JaHHBIX TI03BOJIAET COXPAHATH JaHHbBIE 1 3aTEM U3BJIEKATDb UX B JIIO-
6011 yacTu npuoKeHus. I[asa sToro Heo6X0AUMO UMIIOPTUPOBATH MOAYJIb
db, KaK MOKa3aHo B IpeIbIAyIleM IpuMepe, 1 OIIPEAEIUTh MOJEb:

class ChangeModel(db.Model):
user = db.UserProperty()
input = db.IntegerProperty()
date = db.DateTimeProperty(auto_now_add=True)
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C IIOMOIIBIO 3TOT0 IPOCTOr'0 KJIACCA MBI MOXKEM CO3LABATH U MCIIOJb30BATh
Xpa"HuMble AaHHble. Huike MPUBOZUTCS KJIACC, B KOTOPOM KCIIOJIB3YETCH
Python API g5 mostyueHns JaHHBIX U3 XPaHUININA U oToOpaskeHus 10 mo-
CIeSHUX Pe3yIbTATOB:

class Recent(webapp.RequestHandler):
"""MonyverHne mHpopmaummn 0 10 nocnefgHmx 3sanpocax”™ "

def get(self)

#konnekuna

collection = []

#nonyuntsb 10 nocnegHux 3anucein W3 XxpaHunuua AaHHbIX
query = ChangeModel.all().order( -date")

records = query.fetch(limit=10)

#oThopMaTMPOBaTbL APOOHBIE 3HAYEHUN
for change in records:
collection.append(decimal.Decimal(change.input)/100)

template_values = {
"Inputs’: collection
‘records’: records

}

path = os.path.join(os.path.dirname(__file__), 'query.html")
self.response.out.write(template.render(path, template_values))

CaMble BasKHbIE CTPOKH 3/IeCh:

query = ChangeModel.all().order( -date")
records = query. fetch(limit=10)

OHu BRIOMPAIOT PE3YJILTATHL U3 XPAHUJINIIA JAHHBIX U 3aTE€M «3BJIEKAIOT»
(fetch) 10 mocimemumx samumceil B 3ampoce. 37eChb MOYKHO OCTAHOBUTBHCS
¥ TIOAKCIIEPUMEHTUPOBATL C 9TUM ()PAarMeHTOB, IOMBITABIINCEH MOJYUYUTH
0oJIbIlIee YKCJIO 3aIIKMCeld WM OTCOPTUPOBATH MX B APYIOM HOPAAKE. ITO
IOJI?KHO IAaTh BaM IIPOYYBCTBOBATH B3BANMOAEHCTBYE C IPUJIOKEHNEM.

Haxomnelr, eciiu BHEMATEJIbLHO IIOCMOTPETDh Ha ()ParMeHT HUMKe, MOXKHO 00-
HaAPYKUTB, uTO KaskgoMmy URL B cnmcke COOTBETCTBYET CBOM KJiacc, KOTO-
DBI omIpenesieH B HareM (aiiie change.py. 3xech MBI MOIJIN OBl IIOPEKO-
MEeHJO0BaTh BaM mo3KcrnepuMmeHTHpoBaTh ¢ URL, m3MeHAA COOTBETCTBUA
MEeXXAY HUMU W YaCTAMU IPUJIOKEHUA — 3TO AOJIKHO AaTh IIPeCTaBJIEHTE
0 TOM, KaK OHU 3aJ]eICTBYIOTCS.

def main()
application = webapp.WSGIApplication([('/", MainPage),
("/submit_form', Change)
('/result’, Result),
("/recent’, Recent)]
debug=True)
wsgiref.handlers.CGIHandler().run(application)
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Ha sTom MBI 3aKaHuMBaeM Hallle o0paTHOe yueOHoe pyKoBoAcTBO 1o Google
App Engine, xKoTopoe MOKHO OBIIO JaTh BaM HEKOTOpPOe IpeCcTaBIeHue
0 TOM, KaK MOYKHO ObIJIO ObI peaii30BaTh COOCTBEHHBIM MHCTPYMEHT IJIS
HYK] CUCTEMHOTr0 afMUHUCTPUPOBaHus. Ec/iu BaM MHTEPECHO OyAeT o3Ha-
KOMUTBLCA C MPUMepaMu APYTUX IPUJIOKEHUI, MOKeTe TaKiKe II03HAaKO-
MUTBLCS C UCXOAHBIMU TeKcTaMu npuiaoskeHus Google App Engine, mHamnu-
canuoro camuM I'Bugo Ban Poccymom (Guido van Rossum): http://code.
google.com/p/rietveld/source/browse.

WUcnonb3oBaHne Zenoss ans ynpasnieHns
cepsepamm Windows n3 Linux

Ecau BBl mMeeTe HecuacThe 3aHHMMATHCA AAMUHUCTPUPOBAHUEM OMHOTO
WJIY HeCKOJBbKUX CEPBEPOB, paboraionux moj yupasiaenuem Windows, Ba-
ma paboTta MOXKET CTaTh HEMHOTO MeHee HeIpUuATHON. B aToM HaM MOKeT
OMOYb TAaKO! YAWBUTEJBbHBIA WHCTPYMEHT, KaK Zenoss. Mbl roBopuu
0 Zenoss B riase 7 «SNMP». IToMmuMO TOT0, UTO OH ABJIAETCA UHCTPYMEH-
ToM SNMP, oH K TOMY Xe obecieunBaeT BO3MOXKHOCTh B3aIMO/[€iICTBOBATD
c cepBepamu Windows uepes WMI (Windows Management Interface — uu-
Tepdeiic yunpasiaenus Windows) us Linux! Msl MOXeM TOJBKO IOCMEN-
BaThCS M PA3MBIIILIATH O IPAKTUYECKUX IIPUMEHEHUAX, [0Jarasich Ha 9TU
TexHoJoruu. VI3 pasroBOpoOB CO CIEIUAJTUCTAMY IPOEKTAa ZeNnoSs Mbl BbLAC-
HUJIN, YTO OHU IpejaraioT mepemaBath coobmuienusas WMI cepsepy Samba
(unu CIFS) ma mamwuHe, pabGoTraloleil moj ympaBieHueM Linux, u ImochlI-
JaTthk ux cepsepy Windows. U, moxkanyii, camoe nHTepecHoe (o KpaiiHei
Mepe, AJIA YUTaTeJel 3ToM KHUTHU) 3aKJII0UAaeTCs B TOM, UTO UMEeTCs BO3-
MOXKHOCTBb OPTaHM30BaTh B3auMoericTBue ¢ coegunuenuem WMI u3s ciena-
pueB Ha a3bike Python.

e

[*™®% ]  OGcymmeHHe cuHTaKcHca U ocoberHOCTer WMI BLIXOAUT JaNeKO 3a
f;, 4 PaMKU 9TOI KHUTH.
‘_1 ™

15N
CyurecTByoIiasa JOKYMEHTAIIU K Zenoss IPeKpacHO OCBENaeT IPUHITUIIBI
B3aumozeiictBuss ¢ WMI u3 Linux ¢ momoinsio a3sika Python. Tem He me-
Hee, IIPUMepPbl, KOTOPbIe MBI cOOMpaeMcCs HPeACTaBUThL BallleMy BHUMA-
HUIO, JOJYKHBI IOCTYXKUTh XOPOIIE OCHOBOM IJisl BaIllero JajbHEeHIIIero
ycoBepIeHCTBOBaHUA. [[J1s Havasia pacCMOTPUM IIPUMEHEHWEe NHCTPYMEH-
Ta wnic (He MMeIOoIIeTro OTHOINNEeHUs K A3LIKY Python) mas obecmeuenus
B3auMoeiicTBusa ¢ cepepom Windows uepes WMI u3 omepanmoHHOM cuc-
TeMbl Linux. wnic — 9TO mpocTasd yTHUJINTA KOMaHIHOW CTPOKU, KOTOpPAas
MPUHUMAET B KauecTBe apTyMeHTOB KOMAHIHOM CTPOKU MMSA II0JIb30BaTe-
Jd, IapoJib, agpec cepBepa u 3ampoc WMI. OHa BBITIOTHAET IOAKIIOUECHIIE
K YKa3aHHOMY cepBepy € 3aJJaHHLIMU IapaMeTpaMu ayTeHTupuKanum, me-
pemaer 3ampoc u OTOOpakaeT Pe3yJabTaThbl HA YCTPOMCTBE CTAHAAPTHOIO
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BBIBOJA. CI/IHTaRCI/IC HCIIOJIB30BAHUA 3TOI>JI VTHUJINUTBI BBITJIAOUT CJIEAYIO-
M 00pasom:

wmic -U username%password //SERVER_IP_ADDRESS_OR_HOSTNAME “some WMI query”

B caenyroieM npruMepe BBIIOJHACTCSA COeINHEeHNEe C CePBEPOM, NMMEIOII[UM
IP-agpec 192.168.1.3, ¢ uMmeHeM moJib3oBaTess Administrator, u mpousso-
IUTCS 3aIIpoC Ha IoJyUeHre 3aluceil U3 JKypHaja COOBITHUH:

wmic -U Administrator%password //192.168.1.3 "SELECT = FROM Win32_NTLogEvent™”

A HIXe IIPDUBOIUTCA YaCTh Pe3yJIbTaTOB, IIOJIYUYE€HHBIX B X0/[€ BBIIIOJITHEHUA
9TOU KOMAaHIbI:

CLASS: Win32_NTLogEvent

Category|CategoryString|ComputerName|Data|EventCode|EventIdentifier|
EventType|InsertionStrings|Logfile|Message|RecordNumber |SourceName |
TimeGenerated|TimeWritten|Type|User

|31 DCOM|20080320034341.000000+000|20080320034341.000000+000| Information|(null)
0l(null)|MACHINENAME|NULL|6005|2147489653|3|(,,,,14,0,0 )|System|The Event log
service was started.
|2|EventlLog|20080320034341.000000+000|20080320034341.000000+000| Information|
(null)0|(null) |[MACHINENAME|NULL|6009|2147489657|3|(5.02.,3790, Service Pack
2,Uniprocessor Free)|System|Microsoft (R) Windows (R) 5.02. 3790 Service Pack 2
Uniprocessor Free.

| 11EventLog|20080320034341.000000+000|20080320034341.000000+000| Information|
(null)

Yro06bI BBIMIOJHATh AHAJOTHYHEIN 3aIIpoC U3 ClleHApus Ha A3bike Python,
cHavaJia Heo0X0AMMO HACTPOUTE OKPYysKeHUe. [[Jig mMpuMepoB, CIeyIOIINX
HUXKe, Mbl MCIIOJB30BaIn KoMILIeKc Zenoss 2.1.3 VMware. B sTom xom-
IJIeKCe 4acTh IIPOrPaMMHOI0 KOIa Zenoss pacIiojlaraeTcsa B JOMaIlTHEM Ka-
Tajore mMoJb30oBaTesd zenoss. CaMoe CI0KHOE 3aKJII0YaeTCA B TOM, UTOOBI
106aBUTH MYTh K KaTaJOTy, Tle HaXOAUTCA MOAYJb wniclient.py, B mepe-
MeHHYI0 OKpy:keHusa PYTHONPATH. MbI mo6aBuiu IyTh K KaTaJIOTy B HAYAJIO
yiKe cylecTByIolnei mepeMmenHoi PYTHONPATH, Kak moKasaHo HUMKe:

export PYTHONPATH="/Products/ZenWin:$PYTHONPATH

OGecmeurB BOBMOYKHOCTD JOCTyHAa K HEOOXOAMMBIM OuOJIMOTEKaM, MOYKHO
monpob6oBaTh 3aIlyCTUThH CIleHAPUIA, NCXOAHBIA TeKCT KOTOPOTO IIPUBOJUT-
cA HUKe:

#!/usr/bin/env python
from wmiclient import WMI

if __name__ == "__main__"
w = WMI( 'winserver', '192.168.1.3", ‘'Administrator’, passwd='foo")
w.connect()
q = w.query( "SELECT = FROM Win32_NTLogEvent")

for 1 in q:
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print "1.timewritten::", 1.timewritten
print "l.message::", 1l.message

BwmecTo TOro uT00bBI BEIBOIUTE 3HAUEHUS BCEX MOJIEl, KaK 3TO CAEJIaHO B IIPU-
Mepe ¢ IPUMeHeHreM WNic, 3TOT ClleHapuil BHIBOJUT TOJBKO BPeMs U TeKCT
coo0IeHusT 13 JKypHasa. J[aHHBIN clieHApUH COeAUHAETCA C CEPBEPOM
192.168. 1.3 c mpuBMJIeETUAME IOJBb30BaTe A Administrator u ¢ mapoJsiem f00.
3arem oH BheImoJHAeT 3ampoc WMI "SELECT » FROM Win32_NTLogEvent . ITocJe
STOr0 IPOU3BOJUTCA O0XOM IIOJYUEHHBLIX PEe3yJIbTATOB M BBIBOJ BPEMEHN
¥ TEKCTa COOOIIeHUs IJs Kaykaoi sanucu. TpyaHO IPUAYMATH UTO-JIU00
0oJiee IPOCTOE, UEM 3TOT IPUMED.

Huxe IIPUBOAUTCA YaCThb BbBIBOJA, IIOJIYYEHHOI'O OT 3TOI'O CIleHapud:

1. timewritten:: 20080320034359.000000+000
1.message:: While validating that \Device\Seriall was really a serial port,
a fifo was detected. The fifo will be used.

1. timewritten:: 20080320034359.000000+000
.message:: While validating that \Device\SerialO was really a serial port,
fifo was detected. The fifo will be used.

QO

1. timewritten:: 20080320034341.000000+000

1.message:: The COM sub system is suppressing duplicate event log entries for
a duration of 86400 seconds. The suppression timeout can be controlled by

a REG_DWORD value named SuppressDuplicateDuration under the following registry
key: HKLM\Software\Microsoft\Ole\EventLog.

1. timewritten:: 20080320034341.000000+000
1.message:: The Event log service was started.

1. timewritten:: 20080320034341.000000+000
1.message:: Microsoft (R) Windows (R) 5.02. 3790 Service Pack 2 Uniprocessor
Free.

Ho xax MbI y3HaIM, 4YTO HEOOXOAUMO MCIIOJB30BaTh aTPUOyTHI timewritten
u message? Urobbl HANTH 5Ty MHMPOPMAIINUIO, IOTPEOOBAJIOCH IPUIOIKUTH
coBceM HeMHOro ycuanii. Huke npuBoguTCA clieHapuii, KOTOPBI ITOMOTa-
€T OTBICKMBATH HEOOXOAUMbIe aTPUOYTHI:

#!/usr/bin/env python
from wmiclient import WMI

if __name__ == "__main__":
w = WMI( 'winserver', '192.168.1.3", ‘'Administrator’, passwd='foo")
w.connect()
q = w.query( SELECT = FROM Win32_NTLogEvent")
for 1 in q:
print "result set fields::->", 1.Properties_.set.keys()
break

BbI Morsiu 6B 3aMEeTUTD, UTO STOT CIIeHAPUM OUeHb ITOX0K Ha IPEeIbIAYITII
crenapuiit WMI. Mexay sTuMu ClieHAPUSIMY UMEIOTCS ABa OTJIMYUSI — TaH-
HBIA CIleHapuil BMECTO BBLIBOJIAa 3HAUEHUII BPEMEHU M TeKCTa COOOIeHUS
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BBIBOIUT pPe3yJabTaT MeToda 1.Properties_.set.keys() u ImpepbIBaeT ITUKJI
TIocJie BBIBO/IA IePBOTo peayabTata. O6beKT set, MeTos keys() KOTOPOTO MBI
BBIBBIBAEM, B IEMCTBUTEIBHOCTH ABJsgeTcA ciaoBapeM. (o cpasy mpuobdpe-
TaeT ONpPeNeJIeHHBIA CMBICJ, IIOTOMY UTO keys() sBJISETCS METOJOM CJIOBA-
psa.) Kaxnasa samuchk B pe3yJibTaTax, MOJyUYeHHBIX 10 3amrpocy WMI, mosx-
Ha UMeThb PAJ aTpubyTOB, UMEHA KOTOPBIX COOTBETCTBYIOT KJIIOUAM 3TOTO
cjaoBaps. A Temnepb IPUBeAEM Pe3yJbTaThl pa0OTHI CIleHAPUA, KOTOPBIA MbI
TOJIBKO UTO O0CYIUJIN:

result set fields::-> [ 'category’, 'computername’, ‘categorystring’

‘eventidentifier’, "timewritten’, ‘"recordnumber’, ‘"eventtype’', ‘'eventcode’
"timegenerated’, 'sourcename’, ‘insertionstrings’, ‘user’, ‘type’,
‘message’,

"logfile’, 'data’]
Kax Buaure, 06a arpubyra, timewritten u message, UCIOJIb30BAHHBIE HAMU
B mepBoM creHapuu WMI, IpucyTCTBYIOT B COIHCKe KJIIOUEeH.

Mgzl He cunTaeM cebs OOJIBIINMU IMOKJIOHHUKAMU PaboThI ¢ OIIePaIloOHHOM
cucremoir Windows, HO TeM He MeHee, MbI IIOHMMAaEeM, YTO HHOTAA JJIS BbI-
MOJIHeHUSA PabOThl MPUXOAUTCA UCIIOJIB30BATEH MPeaoIpeIeeHHbIe TeXHO-
JIOTHH. OTOT UHCTPYMEHT OT Zenoss IIOMOJKET CAeJIaTh PellleHne TAKOT0 Po-
Ila 3aau MeHee HeIPUATHBIM AeJoM. K ToOMy JKe 3TOT MHCTPYMEHT obJiazaa-
eT TaKUMH IIIHPOKHUMHU BO3MOXKHOCTSAMM, UTO II03BOJISAET BBIIOJHATEL 3a-
npockl WMI u3 Linux. Eciiu BaM IpuxoguTcsa paboTaTh C OIepaIrnoHHOH
cuctemoir Windows, To Zenoss ¢ ycIexOM MOKET 3aHSATh BUIHOE MECTO
B BallleM HHCTPYMEHTapUH.
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BBepeHue

VipasiieHne makeTaMu ABJISETCA OJHON 13 HanboJiee BAXXHBIX COCTABJISIO-
X YCIIEIIIHOTO IIPOeKTUPOBAHKS IIPOrPAMMHOI0 o0eciieueHnA. ¥ IpaBJje-
HUe IIaKeTaMH B pa3spadoTKe aHAJOTMYHO OPraHu3al[uK JOCTABKY B KOMIIA-
HUAX, 3aHUMAIOIUXCA 9JIEKTPOHHON TOProBJeii, TaKuxX Kak Amazon. Ec-
v ObI He ObIJIO KOMIIAHUI, BRIIOJIHSIOIIUX JOCTABKY, TO U CYIlleCTBOBaHIE
caMoi KoMIIaHNU Amazon OBLIO OBl HEBO3MOMKHBEIM. TOUHO Tak Ke, ecid
He OyZeT IPOCTOH, YCTONUYNBON 1 (DYHKIITMOHAJIBbHOII CUCTEMbI YIIPaBJIeHU A
MaKeTaMu AJIS OIePAIMOHHOM CHCTEMBI MJIN SI3bIKA, TO U pa3dpaboTKa Ipo-
rpaMMHOro obecleueHns OyeT CTAJIKUBATHCA C OIpPeJeeHHBIMU OT'PAHM-
YeHUAMH.

Korga ymomMuHaercs «ympaBjeHne MaKeTaMu», BO3MOYKHO, IIEPBOE, O UeM
BBl BCIOMHHAETEe, 3TO O IMaKeTax .rpm U YTUJIATE yum UM O ImaKerax .deb
¥ yTUJIUTE apt, MM 0 KAKUX-TO APYTUX KOMILJIEKCAaX YIpaBJIeHUs IaKeTa-
MU YPOBHS ONEPanMOHHOM cucTeMbl. MBI pacCMOTPUM BCe 3TO B JAHHON
rjiaBe, HO OCHOBHOE Hallle BHUMAaHUe OyIeT yaeJeHO CO3JaHUIO U YIIpaBje-
HUIO ITaKeTaMu MoAyJieii Ha sa3bike Python u cpeme okpyskenus sspika Py-
thon. ITpu ucnonssosanuu Python Bcerma mmesiach BO3MOMKHOCTL ObecIe-
YUTH JOCTYHI K IPOTpaMMHOMY KOy Ha A3biKe Python nisa Bceit cucteMsbl.
Kpowme Toro, HegaBHO MOABMJIOCH HECKOJIBKO IIPOEKTOB, KOTOPHIE eI1fe O0JIb-
II1e yJIYYIIuIn THOKOCTD, YIOOCTBO 1 MPOCTOTY CO3NAHUA MAKETOB C MOIY-
JaMu Ha a3biKe Python, ypaBieHusa nMu 1 paciIpoCTPaHEHM .

Cpenu sTuX IPOEKTOB MOXKHO HasBaTh setuptools, Buildout u virtualenv.
YacTo 9T HPOEKTHI MCIOJB3VIOT B IpOIlecce pasdpaboTKU U AJs yIIpaBJie-
HUS cpenoil paspaboTku. Ho mo GosbIei YacTy OHU IIpeIHa3HAUEeHbI JJId
obecrieueHUs pPasBepPThIBAHUSA IPOrPaMMHOI0 Koa Ha a3biKke Python miat-
dopmMeHHO-HE3aBUCUMBIM cmocoboM. (OOpaTuTe BHMUMaHWE Ha OTOBOPKY
«T10 OOJIBITIEH YaCTH!» .)
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I pyroii cmocob pa3BepTHIBAHUSA CBSI3AH C CO3TAHNEM CUCTEeMHO-3aBUCUMBIX
TaKeTOB U epefavell MX HAa KOMIOBIOTEPHI KOHEYHBIX MOJIb30oBaTesieli. B He-
KOTOPBIX CAYUaAX STO BA COBEPIIIEHHO HE3aBUCUMBbIX ITOAX0/Ia, XOTA B HUX
nMeeTcs U YTO-TO 0011iee. B aToii ritaBe MBI OyieM paccMaTpUBaTh CBOOOTHO
pacupocTtpaHseMblil mHcTpyMeHT EPM, KoTophIii crioco0eH co3gaBaTh IIa-
Ketsl quida maatdopm AIX, Debian/Ubuntu, FreeBSD, HP-UX, IRIX, Mac
0OS X, NetBSD, OpenBSD, Red Hat, Slackware, Solaris u Tru64 Unix.

3HaHWe TPUHIIUIIOB yIPaBJIeHUA HaKeTaMM HeoOXOAMMO He TOJbKO pas-
paboTunKaM IPOrpaMMHOro obeciieueHHrs. ITO COBEPIIEHHO HeoO0XOANMO
¥ CUCTeMHBIM agMuHHcTpaTopaM. Ha mpakTuKe HepeaKO CUCTEeMHBIN af-
MUHUCTPATOP ABJIAETCSA TEM UeJOBEKOM, Ha KOTOPOT'0 BO3JaraloTcs 3aJaun
yupaBjeHus nakeraMmu. IloHMMaHue HOBEHININX MPUEMOB YIIPABJICHUS IIa-
KeTamMu [Iyisd s3bIiKa Python u a5 pasauyHbBIX ONEpPariOHHBIX CUCTEM SIB-
JISIeTCS OLHUM U3 CIIOCO0OB IIOBBICUTH CBOIO IIEHHOCTH KAaK CIIEI[HAaJINCTA.
XoTesoch ObI HaZEATHCS, YTO JaHHAA IJIaBa IIOMOKET BaM B 9ToM. Kpome
TOTO, IeHHYI0 NH(POPMAIIHIO [0 TeMaM, KOTOPbIe MBI 3aTPOHEM 31eCh, MOXK-
HO HaiiTu 1o agnpecy http://wiki.python.org/moin/buildout/pycon2008_
tutorial.

Setuptools n naketbl Python Eggs

CorsiacHo opuimaJbHON JoKyMeHTanuu «setuptools — sTo mabop pacmim-
pennii ¥ distutils siseixka Python (ma GonpminucTBe miaTdopm — miaa Py-
thon 2.3.5, ognako a5 64-6uTOBBIX ILJIAT(POPM TpedyeTcs BepCUa He HIKe
Python 2.4), xoTopble ympoIaioT COOPKY W pacipocTpaHeHle MMaKeToB,
0COOEHHO KOT'a OHYM MMEIOT 3aBUCHMOCTH OT APYIUX IIAKETOB».

Ho nmosiBmenus setuptools kommiaexT distutils 6611 0cHOBHBEIM cpegcTBOM
CO3JaHUA YCTAHOBOUHBLIX ITAKETOB ¢ MOAyJAMHU Ha a3biKe Python. setup-
tools — aT0 GuOIMOTEKA, KOTOpas pacmiupsaeT BosamoskHocTH distutils. Ha-
3BaHMe «eggsS» OTHOCUTCS K OKOHUYATEJIbHOMY KOMILJIEKTY IaKEeTOB U MOIY-
nei# Ha siseike Python, manmomunas daiias .rpm uau .deb. Kak npasuio,
OHM pacIpocTpaHsaioTca B (popmare apxuBa ZIP u ycranaBiuBaiooTcsa JIubo
B CJKAaTOM BUJeE, U060 PacIaKOBLIBAIOTCA, UTOOBI MMETh BO3MOIKHOCTD IIe-
peMeIiaTbcA IO cofep:KkuMoMy mnakera. Co3faHme IMAaKeTOB «eggsS» — 3TO
ocobeHHOCTL OMOaMoTeKHu setuptools, xoropas paGoraer c easy_install.
Coraacuo odpumnuaabHoil gokymenranuu «EBasy Install — sTo momyas Ha
sspike Python (easy_install), cBasaHubIl ¢ OubauoTeroit setuptools, xo-
TOopas MO3BOJIAET aBTOMATHYECKU 3arpysKaTh, cOOMpaTh, YCTaHABIUBATH
¥ YIPaBJIATh HNakeraMu s3biKa Python». HecmMoTps Ha TO, YTO 9TO MOAYJIb,
yale ero BOCHPUHUMAIOT W HKCIOJL3YIOT KaK MHCTPYMEHT KOMAaHIHOM
cTpoku. B aTOoM pasmese MBI pacckaskeMm o setuptools, easy_install u eggs
U PasbACHUM, AJ YeT0 Ka'KABIN U3 3TUX NHCTPYMEHTOB UCIIOJIb3YeTCs.

B sT011 ri1aBe MBI BeIAe MM HamboJIee IoJIe3Hble Ha HAIll B3LJIAL OCOOCHHOCTI
setuptools m easy_install. YToOBI HOJMYUYNTD HOJIHEINT KOMILIEKT JOKYMEHTA-
nuu K HUM, oOpalmaiiTech 1o axgpecam hitp://peak.telecommunity.com/
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DevCenter/setuptools u http://peak.telecommunity.com/DevCenter/Easy-
Install, cOOTBETCTBEHHO.

CJIO}KHLIG HNHCTPYMEHTHI, CHOCOGHLIe AeJjiaTb YOAUBUTEJ/JIbHbIE BeIll, YacToO
OBIBAET CJIOMKHO IMOHATh. MHCTPYMEHT setuptools CJI0KHO IOHATH OTYACTHU
IIOTOMY, UTO OH OeJjiaeT MMEHHO YAMBUTEJIbHbIE€ BEIU. C IIOMOIIIBIO 3TOTO
paszmenia, KOTOPBLIM MOIKHO paccMaTpUBATh KaK KpaTKoe PYKOBOICTBO,
¥ C IIOCJIEAVIOINM H3YUYeHHEeM PYKOBOACTB BbI IIOJYUHTE BO3MOMKHOCTDH
HAy4YUThCS MCIOJb30BaTh setuptools, easy install u makersr Python xak
TIOJIL30BATEJb 1 KaK Pa3spaboTumK.

Ucnonb3oBaHue easy_install

OcHOBHBIE IPUHIIAIILI MCIOJb30BAHUA €asSy_install mMOHATH OUEHB JIETKO.
BoapmuHCTBO umMTaTeN el 3TOM KHUTYW HaBEPHAKA WMCIOJb30BaJIW rpm,
yum, apt-get, fink mian momoGHBIE UM MHCTPYMEHTHI YIIPABIEHHUA [IaKeTa-
mu. ®@pasa «Easy Install» (mpocras ycTaHOBKA) 4acTO 03HAYAET UCIIOJIL30-
BaHle WHCTPYMEHTa KOMAaHIHOM CTPOKHK C MMeHeM easy_install mJis BBI-
HOJIHEHUSA 3a]1a4, ITOX0KUX Ha BBIMOJIHAEMbIe YTUJIUTOM YU B CUCTEMAaX Ha
6asze Red Hat uam apt-get B cucremax Ha 6ase Debian, — gias maxeros Py-
thon.

HNucTpyM™MeHT easy_install MOMKHO yCTaHOBUTH C IIOMOIIIBIO 3allyCKa CIleHAa-
pus «HauaJbHON YCTAHOBKM» C MMeHeM ez_setup.py muasa Bepcuu Python,
¢ KoTopoit OymeT paboraTh easy_install. Cremapuii ez_setup.py 3arpysurT
mocJaeqHI0 Bepcuio setuptools 1 aBTromaTruuecku ycTaHOBUT easy_install
KaK CI[eHApUHA B MECTOMOJIOKEeHMe II0 yMoJadaHuio, koropoe B UNIX-mo-
IOOHBIX CUCTEMAX OOBIYHO COOTBETCTBYET KATaJIOI'y, I'Zle HAXOUTCS UCIIOJI-
HseMbIl (aiin mHTepmperaTopa python. laBaiiTe mocMoTpuM, HAaCKOJIBKO
9TO «IIPOCTO» B JeHMCTBUTEJIbHOCTU. BaryisHuTe Ha npumep 9.1.

ITIpumep 9.1. 3azpy3sxa u ycmarnosxa easy_install

$ curl http://peak.telecommunity.com/dist/ez_setup.py

> ez_setup. py

% Total % Received % Xferd Average Speed Time Time Time Current
Dload Upload Total  Spent Left Speed

100 9419 100 9419 0 0 606 0 0:00:15 0:00:15 --:--:-- 83353
$ 1s

ez_setup.py

$ sudo python2.5 ez_setup.py

Password:

Searching for setuptools

Reading http://pypi.python.org/simple/setuptools/

Best match: setuptools 0.6¢8

Processing setuptools-0.6c8-py2.5.eqgg

setuptools 0.6¢8 is already the active version in easy-install.pth
Installing easy_install script to /usr/local/bin

Installing easy_install-2.5 script to /usr/local/bin
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Using /Library/Python/2.5/site-packages/setuptools-0.6c8-py2.5.eqg
Processing dependencies for setuptools
Finished processing dependencies for setuptools

$

B sTom cayuae crieHapuii easy_install 6611 mOMeIlleH B KaTajor /usr/local/
bin mox IByMsA pasinuHbIMU UMEHAMU.

$ 1s -1 /usr/local/bin/easy_installx
-rwxr-xr-x 1 root wheel 364 Mar 9 18:14 /usr/local/bin/easy_install
-rwxr-xr-x 1 root wheel 372 Mar 9 18:14 /usr/local/bin/easy_install-2.5

B cooTBeTcTBUY ¢ COTJIAIIEHUSIMU, IPOAOIKUTEILHOE BpeMs CYIIeCTBYIO-
IUMH B A3bIKe Python, mpu ycTaHOBKE BBIIOJHAEMBIX (DAMJIOB IPOrpaMM
oIWH (haiia ycTaHaBJIMBAETCS MO MMEHEeM, COAepsKallluM HOMED Bepcuu
Python, u ogun — 6e3 HOMepa BepcH. ITO 03HAUAET, UTO IO YMOJUAHIIO
0yZeT UCIIONIB30BaThCA aiija, UMa KOTOPOTO He COAEPKUT HOMEDP BepCuwu,
IOKa MOJIb30BaTeJ b IBHO He YKaKeT UM (paiijla ¢ HOMepoOM Bepcuu. ITO
TaK)Ke 03HAYaeT, UTO II0 YMOJYAHUIO OyJeT MCIOJIb30BATHCA IOCJIENHAA
yCTaHOBJIEHHASA BepcuA. ITO yAOOHO eIlfe 1 IOTOMY, UTO CTapas BepCusd I10-
OpeskHeMYy ocTaeTcs B (hallJIoBOI cucTeMe.

Huxe mpuBoguTCA COIEPKUMOE BHOBh YCTAHOBJIEHHOTO (haiina /usr/local/
bin/easy_install:

#!/System/Library/Frameworks/Python. framework/Versions/2.5/Resources/
Python.app/Contents/Mac0S/Python

# EASY-INSTALL-ENTRY-SCRIPT:

"setuptools==0.6¢8", 'console_scripts’, "easy_install’

__requires__ = 'setuptools==0.6¢8"

import sys

from pkg_resources import load_entry_point

sys. exit(
load_entry_point('setuptools==0.6c8", 'console_scripts’, ‘easy_install')()

)

T'saBHOE 31€Ch TO, UTO IPU YCTAaHOBKe setuptools yeranasiuBaercs ciieHa-
puii ¢ muMmeHeM easy_install, KOTOPBIN MOJKET MCIIOJIL30BATLCS IJA ycCTa-
HOBKY U YIPAaBJIEeHUS IIPOTPAMMHBIM KOIOM Ha a3bIKe Python. Bropoit mo
BaXHOCTU MOMEHT, pagyl KOTOPOTO MBI IIPUBEJN COLEPKUMOe CIleHapus
easy_install, sakJj4YaeTcad B TOM, YTO OH OTHOCUTCA K TUIIY CIleHapues,
KOTOPBIE CO3/IaI0TCA aBTOMATHUUYECKH IIPU MCIIOJb30BAHUU «TOUEK BXOHa»,
Korja ompeneasoTesa makeTsl. [Ioka He HaJo 6€CIOKOUTHCA O COMEePIKIMOM
9TOTO CIleHapHus, O TOUKAX BXOJa WUJIHU O CO3JAaHUU TAKUX CIleHapueB, KaK
sToT. MBI ITOZOMAEM K 9TOM TeMe Jajiee B 9TOMU IJIaBe.

Tenepb, Korga B HallleM pPacIOpPsKeHUU MMeeTcs CIleHapHuul easy_install,
MBI MOKEM YCTaHOBUTD JII0001 ITaKeT, HaXOAAINICA B IIEHTPAJIBLHOM PeIo-
sutapuu moxayJsei Python, xotopsiii o6bruH0o HaswiBaioT PyPI (Python
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Package Index — karaisor nakeroB Python), unu «Cheesshop»: http://py-
pi.python.org/pypi.

Yrobel yecramoBuTh IPython, 060/i0uKy, KOoTOpas MCIOJIB3YEeTCA AJSA Ie-
MOHCTPAIIMY IPUMEPOB HA MPOTSKEHUU BCeH KHUTH, MOMKHO IIPOCTO 3a-
MYCTUTH CJAEAYIOITYIO0 KOMaHIY:

sudo easy_install ipython

O6paTuTe BHMMAaHMNE, UTO [JisI BBIMOJHEHMUSA CBOel pPabOThHI CIleHapuii
easy_install TpebyeT B JaHHOM cCJayuae IPUBUJIETUHA CYIIepPIIOIb30BATENId,
TaK KaK MMaKeThl YCTAHABJIMBAIOTCA B IaobaibHBIN Aas Python karamgor
site-packages. OH TaK’Ke IIOMeIlaeT CIleHapUY B KaTaJIOT, 10 YMOJYAHUIO
npenHasHAYEHHBIN ONepalMoOHHOM CHCTeMOW OJIs CIleHapueB, KOTOPBIH
OOBIYHO ABJSETCA KaTaJIoTOM, I'le HaXOAUTCS UCIOJHAEMbIN (aiia python.
Ja ycTaHOBKM IaKeTOB C MOMOIIBIO easy_install Heobxogmmo 06IagaTh
IIpaBOM Ha 3alIUCh B KATAJOT Site-packages u B KaTaJior, Kya ObLI yCTAHOB-
jged Python. Eciu y Bac 9T0 BEI3BIBAET 3aTPyAHEHUs, 00paTHUTECh K pasze-
JIy TJIaBBI, TJe 00CYsKAaeTcs UCIIoab3oBanmue virtualenv u setuptools. Kax
BapUaHT, MOXKHO OBLIO OBl CKOMIIMJINPOBATh U ycTaHOBUTH Python B Kara-
JIOT TI0 CBOEMY BBIOOPY: HAIIPUMED, B CBOII JOMAIITHUI KAaTaJIoT.

IIpe:xne yem MBI IIepeiieM K U3YUEHUIO JOMOJHUTEIbHBIX BO3MOKHOCTEH

MHCTPYMeHTa easy_install, KOPOTKO BCIIOMHUM OCHOBHBIE MOMEHTBI MC-

IIOJIb30BaHUA easy_install:

1. 3arpysursh ClieHapHUii HauaJIbHOM YCTAHOBKHU €Z_Setup. py.

2. 3anycTuTts ez_setup. py aasa Bepcuu Python, ¢ Kortopoii 6ymeT paboraTh
easy_install.

3. Ecau B Balleil cucTeMe yCTaHOBJIEHO HECKOJIbKO Bepcuii Python, sBHO
3alrycKaire ciieHapuii easy_install ¢ TpebyeMbIM HOMEPOM BEPCHUMH.

NOPTPET 3HAMEHNTOCTHW: EASY INSTALL

®unnun x. 36m (Phillip J. Eby)

@unnun Ix. O6u orBeuaeT 3a cuctemy Python En-
hancement Proposals (cucrema mpuema mpezJjiosxe-
HU 1o yayuinenuio Python), mogaep:xky crangapra
WSGI (Web Server Gateway Interface — uarepdeiic
B3auMoieiicTBUs ¢ BeO-cepBepom), setuptools u mHoO-
roe apyroe. O HeM paccKas3bIBajIoCh B KHUTe « Dream-
ing in Code» (Three Rivers Press). Ber moskere moce-
TUTH ero 6JI0T, MOCBAINEHHBIN IporpaMMupoBanuio: http://dirtsim-
ple.org/programming/.
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JononHntenbHble 0oco6eHHOCTU easy_install

I OOJNIBITMHCTBA TeX, KTO IOJb3yeTcA clleHapueM easy_install, BIoJHe
IOCTAaTOYHO BBIZBIBATH €TI0 C €IUHCTBEHHBIM apryMEeHTOM KOMaHIHOM CTPO-
KU, 6e3 JOMOJHUTeJbHBIX mapamMeTpoB. (K cioBy ckasaTh, IpU MCIOJIH30-
BaHMU easy_install ¢ efMHCTBEHHBIM apryMeHTOM — UMeHeM IIaKeTa, 9TOT
CIleHapuii IIPOCTO 3arpys3uUT U YCTAHOBUT 3TOT IIaKeT, KaK II0OKa3aHO B IIpe-
neigyineM npumepe ¢ IPython.) Tem He MeHee, nHOTAA OBIBAIOT CJAyYaAH, KO-
ria HeImJIoXo ObLIO0 ObI MMETh BO3MOYKHOCTH JJIsI BBIIIOJHEHUS TOIIOJIHU-
TeJIbHBIX JeHCTBUIl, IOMUMO 3arpy3ku mnmaxkera us Python Package Index.
K cuacTtbio, easy_install mmMeeT B 3aliace HECKOJIbKO OPUTMHANBLHBIX peIlie-
HUH 1 00J1aJjaeT JOCTATOUHO BEICOKOM I'MOKOCTBI0, YTOORI IIPEJOCTABUT Ile-
JIBIT HA0OP MOTOJMHUTENIbHBIX BO3MOYKHOCTEH.

NMounck nakeToB Ha BE6—CTpaHVIL|,aX

Kax 6b1710 mOKa3aHo paHee, easy_install MOXKeT OTHLICKMBATh IIAKEThI B IIeH-
TPaJLHOM PEIO3UTAPUM U aBTOMAaTUUYEeCKU yCTAaHABJIMBATh MX. Ho Kpome
ATOTO OH MMeeT BO3MOJKHOCTb YCTAHABJMBATH IMAKETHI JIOOBIMU JPYTAMU
crmocobaMu, KOTOpPhIEe TOJIBKO MOKHO cebe mpeacTaBuTh. HuKe IpuBOAUTCA
IpUMep TOr0o, KaK BBIMOJHUTH IIOUCK IIaKeTa Ha BeO-CTPaHUIlE U YCTAHO-
BUTH I OOHOBUTBH MAKET 110 UMEHU 1 HOMePY BePCUM:

$ easy_install -f http://code.google.com/p/liten/ liten

Searching for liten

Reading http://code.google.com/p/liten/

Best match: liten 0.1.3

Downloading http://liten.googlecode.com/files/liten-0.1.3-py2.4.eqg
[o6pesaHo]

B mammoil cutyanuu Ha cTpaHuiie hitp://code.google.com/p/liten/ nmeer-
cA maket .egg nas Python 2.4 u Python 2.5. Kiarou -f ciemapusa easy_in-
stall ompenesseT agpec CTPAaHUIIBI, TAe TpedyeTcsa oThbicKaTh maxer. Ciie-
Hapuii OThICKAJ 004 IMaKeTa U yCTAHOBUJI Bepcuio 1 Python 2.4, kak mau-
00Jiee COOTBETCTBYIOIIYIO. [l0CTATOUHO OUYEBUAHO, UTO 9TO OUEHBb MOIITHASA
0co0eHHOCTD, TaK KaK easy_install He TOJBKO OTBICKAJ CCBLIKY Ha IIaKeT,
HO 1 00HAPYKUJI HanboJiee MOAXOASAIIYI0 BEPCUIO.

YcTaHoBKa AUCTpUObYTUBaA C NCXO4HBIMM
TekcTtamu no 3agaHHomy URL

Tenepb MBI MOITPOOYEM aBTOMATUYECKU YCTAHOBUTH JUCTPUOYTUB C UCXO-
HBIMU TeKcTamu o usdBectHomy agpecy URL:

% easy_install http://superb-west.dl.sourceforge.net/sourceforge
/sqlalchemy/SQLAlchemy-0.4.3.tar.gz

Downloading http://superb-west.dl.sourceforge.net/sourceforge
/sglalchemy/SQLAlchemy-0.4.3.tar.gz
Processing SQLAlchemy-0.4.3.tar.gz
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Running SQLAlchemy-0.4.3/setup.py -q bdist_egg --dist-dir
/var/folders/LZ/LZFo5h8JEW4A] zr+ydkXfI++++TI/-Tmp-/
easy_install-Gw2Xq3/SQLAlchemy-0.4.3/egg-dist-tmp-Mf4jir

zip_safe flag not set; analyzing archive contents...

sqlalchemy.util: module MAY be using inspect.stack
sqlalchemy.databases.mysql: module MAY be using inspect.stack

Adding SQLAlchemy 0.4.3 to easy-install.pth file

Installed /Users/ngift/src/py24ENV/1ib/python2.4/site-packages/SQLAlchemy-

0.4.3-py2.4.eq9g

Processing dependencies for SQLAlchemy==0.4.3

Finished processing dependencies for SQLAlchemy==0.4.3

Mgp1 nepemanm crmeHapmio easy_install agpec MeCTOIIONIOMKEHUSA CiKaTOTO
rap6oJia. OH 00HAPYKUJ, UTO JOJIMKEH YCTAHOBUTH JUCTPUOYTUB C UCXOJ-
HBIMU TEKCTaMU, IIpUYeM HaM He IPHUIILIOCh ABHO COO0INATL eMy 00 3TOM.
ITOo OUeHb MHTEPECHBIN c10c00 YCTAHOBKM, HO, YTOOBI OH padoTaJ, B KOpHe-
BOM KaTaJiore QUCTPUOYyTHUBA AOJKeH uMmeTrbes (aita setup.py. Hanpumep,
K MOMEHTY HAIMCAHUA 9TUX CTPOK, €CJAU PaspaboTUMK CO3JaCT HECKOJIBKO
ypOBHteI BJIOKEHHOCTH KaTaJIOT'0OB, IIOIIBITKA BBIIIOJITHUTH YCTAHOBKY TaKO-
ro makeTa IIOTEePIIUT HeyJauy.

YcTaHOBKa NakeToB, Pacrnosio)XeHHbIX B JIOKanbHOMN
unun B ceteBon channoBomn cucteme

Huxe mpuBoguTCs IpUMep YCTAHOBKU HaKeTa .egg, HaXOIAIIerocsa B Jio-
KaJIbHOH (paiiioBOil crucTeMe Uau Ha cMOHTHPoBaHHOM ToMe NFS:

easy_install /net/src/eggs/convertWindowsToMacOperatingSystem-py2.5.egg

Kpome Bcero mpouero CyIecTByeT BOSMOXKHOCTL YCTAHABINBATDH IMAKETHEI,
HaxomAlrecsa B CMOHTUpoBaHHOM KaTayiore NFS uiu B lokaJabHOM pasje-
Je. 9TO MOKeT OBITh OUeHb yI00HO IIPU PACIIPOCTPAHEHUH ITaKEeTOB B OKPY-
JKeHUHU *Nnix, 0CO0eHHO KOTIa UMeeTCA HECKOJMbKO MAIITNH, KOTOPhIE MTOJIMK-
HBI OBITH CUHXPOHUSUPOBAHBI IPYT C APYTOM IIO BEPCUAM IIPOTPAMMHOTO
Koma, paboTatoriero Ha HuxX. HexkoTophle Ipyrue clieHapuu, IpeacTaBIeH-
HBbIEe B 9TOM KHUTE, MOTJIM ObI IOMOYb B CO3JAHUY [eMOHA, BHITOIHAIOIIETO
ompoc. KasKabIii KJIMeHT MOT OBI ¢ ITOMOIIBIO TAKOTO [eMOHa ITPOBEPATH Ha-
Janurie OOHOBJIEHUN B IEeHTPAJbHOM pelo3uTapuu maxkeTos. IIpu o6HApY-
JKeHUU HOBOI BepCUU OH MOT ObI aBTOMATUYEeCKHU BBITIOJIHATH OOHOBJIEHME.

OOHoBNeHue NakeToB

Ere ogHa o6sracTs mpuMeHeHus easy_install — oOHOBJIeHHMe MakeToB. B cie-
IYIOIINX HECKOJbKUX IIPUMepax AeMOHCTPUPYETCA YCTAaHOBKA U OOHOBJIE-
uue naxkera CherryPy.

CuauaJsa ycramasiaupaercsa Bepcusa CherryPy 2.2.1:

$ easy_install cherrypy==2.2.1
Searching for cherrypy==2.2.1
Reading http://pypi.python.org/simple/cherrypy/
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Best match: CherryPy 2.2.1
Downloading http://download.cherrypy.org/cherrypy/2.2.1/CherryPy-2.2.1. tar.gz

Processing dependencies for cherrypy==2.2.1
Finished processing dependencies for cherrypy==2.2.1

Ternepbs MIOCMOTPUM, UTO TPOUBOUAET, €CIU IPEJJIOKUTH CIIEHAPHUIO €asy_1n-
stall mombITaThCA YCTAHOBUTH MAKET, KOTOPHIH yKe OBbLJI YCTaHOBJIEH:

$ easy_install cherrypy

Searching for cherrypy

Best match: CherryPy 2.2.1

Processing CherryPy-2.2.1-py2.5.egg

CherryPy 2.2.1 i1s already the active version in easy-install.pth

Using /Users/jmjones/python/cherrypy/lib/python2.5/site-packages/CherryPy-
2.2.1-py2.5.eq9g

Processing dependencies for cherrypy

Finished processing dependencies for cherrypy

ITociie yCTaHOBKY HEKOTOPOU BepCUM MaKeTa MOYKHO OOHOBUTH €ro 10 00-
Jlee CBeKeil Bepcuu, ABHO YKAa3aB, KAKYI0 BEPCUIO HYXKHO 3arPy3UTh U yC-
TaHOBUTH:

$ easy_install cherrypy==2.3.0 Searching for
cherrypy==2.3.0
Reading http://pypi.python.org/simple/cherrypy/

Best match: CherryPy 2.3.0
Downloading http://download.cherrypy.org/cherrypy/2.3.0/CherryPy-2.3.0.zip

Processing dependencies for cherrypy==2.3.0
Finished processing dependencies for cherrypy==2.3.0

O6paTuTe BHUMAHNE: B JaHHOM IIpUMePe MbI He MCIIOJb30BAaJIN KJIKOY
--upgrade. B ;eiicTBUTEIBLHOCTH 3TOT KJIIOU HEOOXOIMM, TOJIbKO €CJI Y Bac
yiKe yCTaHOBJIEHA HEKOTOPAas BePCUs IIaKeTa 1 Bbl XOTUTE OOHOBUTH €TI0 0
caMoil mocJieJHel BepPCUu.

Haiee Mmbl 06HOBIsIeM mTakeT n0 Bepcuu CherryPy 3.0.0, ucmoab3ys K04
--upgrade. B maHHOM cjJydYae MCIIOJIb30BaTh KJOY --Upgrade OBLIO cOoBep-
IIeHHO Heo0sI3aTeIbHO:

$ easy_install --upgrade cherrypy==3.0.0
Searching for cherrypy==3.0.0
Reading http://pypi.python.org/simple/cherrypy/

Best match: CherryPy 3.0.0
Downloading http://download.cherrypy.org/cherrypy/3.0.0/CherryPy-3.0.0.zip

Processing dependencies for cherrypy==3.0.0
Finished processing dependencies for cherrypy==3.0.0
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Eciu ncmosb30BaTh KJI0Y —-Upgrade, He YKasbIBasd HOMEP Bepcuu, 00HOBIIE-
Hue OymeT BBIIIOJHEHO 0 caMoii mocaenHeii Bepcuu nakera. O0paTuTe BHHU-
MaHUe: IefcTBUe KOMaHIbl B 9TOM CJIydae OTJIMYAETCS OT AeHCTBUSA KOMAaH-
obI easy_install cherrypy. Komanga easy_install cherrypy oGHapysKHUT, UTO
paHee yike ObLIa yCTaHOBJIEHA HEKOTOPAS BePCUA ITaKeTa U II09TOMY HUKA-
KuX AeificTBUII HpeAnpUHMMATL He OyaeT. B ciemyioiiem IpuMepe mIpo-
usoiger oonoBseHnue makera CherryPy mo camoii mocenueii Bepcum:

$ easy_install --upgrade cherrypy
Searching for cherrypy
Reading http://pypi.python.org/simple/cherrypy/

Best match: CherryPy 3.1.0beta3
Downloading http://download.cherrypy.org/cherrypy/3.1.0beta3/CherryPy-
3.1.0betal.zip

Processing dependencies for cherrypy
Finished processing dependencies for cherrypy

Temneps y Hac ycraHoBaeHa Bepcusi CherryPy 3.1.0b3. Ecau Temeps mompo-
00BaThH BBIMMOJHUTE OOHOBJIEHHE O0 Bepcuu, 0oiabiie uem 3.0.0, HUKaKMUX
IeficTBUI HIpeIIPUHUMATHCA He OyIeT, TaK Kak y Hac y»Ke yCTaHOBJIEHA Ta-
Kasl BepCus:

$ easy_install --upgrade cherrypy>3.0.0
$

YcTtaHoBKa pacnakoBaHHOro JJ,I/ICTpI/IGyTI/IBa C NCXO4HbIMU
TeKCTaMn B TeKyliem paGO‘-IEM KaTanore

HecMmoTps Ha BCIO CBOIO TPUBUAJIBHOCTh, TAKOW CIIOCO0 YCTAHOBKU MOMKET
OKasaThCd II0Je3HBIM. BMecTO TOTo YTOOHI CJIe0BaTh Yepes3 IPoIeaypy py-
thon setup.py install, BbI MOXKeTe IIPOCTO BBECTHU CJEAYIOIIYI0 KOMaHIY
(st 9TOTO TPEOYEeTCS MEHBITe BBOAUTD C KJIaBUATYPHI, II03TOMY 9TO OyIeT
IIeHHBIN COBET AJIA JIEHUBBIX):

easy_install

N3BneyeHune JJ,I/ICTpI/IGyTI/IBa C UCXOOAHbBIMU TEKCTaMU
B 3a[iaHHbIV KaTanor

Crenymoiiuii IpruMep MOMKET MCIOJIb30BaThCA OJIs IMOKMCKA AUCTPUOYTHUBA
C ICXOOHBIMU TeKCTaMM UJH Iakera mo ykazamuomy URL c mocienmyroieit
PacIaxoBKOIi ero B 3aJaHHLINA KaTaJor:

easy_install --editable --build-directory ~/sandbox liten

ATO MOCTATOUHO YAOOHBIM IIpHEeM, TaK KaK OH IIO3BOJIAET C IIOMOIIBIO
easy_install moMecTUTh ZUCTPUOYTUB C UICXOAHBIMHU TEKCTAMU B TPEOyeMbIit
karajsor. Tak Kak B IIpollecce YCTAaHOBKU IIaKeTa C IIOMOIIBIO CIleHApUA
easy_install He Bcerga ycTaHaBJIMBAETCA BCe €TI0 COAepP:KuMoe (Hampumep,
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ITOKYMEHTAIIUS UJIY IPUMePhl IPOrPaMMHOTO0 K0/Ia), 3TO OTJINYHBINA CII0C00
y3HaATh, YTO BXOAUT B COCTaB AUCTPpuOyTUBa. B aToM ciyuae easy_install
TOJBKO JIUIITb CKOOUPYeT (haitasl u3 guctpudyTuBa. Eciu Bam moTpebyercs
YCTAHOBUTH IaKeT, BaM HY:KHO OyIeT 3aIllyCTHTh CIleHapuil easy_install
elle pas.

N3meHeHne akTUBHOW BepCcnun naketa

B sToM npuMepe mpejamnosaraeTcs, YTo y Bac ysKe yCTaHOBJIEH makeT liten
Bepcuu 0.1.3 u mpu sToM ObLIa yCTAHOBJEHA HEKOTOpas APyras Bepcus
liten. Kpome TOro, mpeamoJiaraercs, 4To «aKTHUBHOUN» SIBJISETCS 9Ta APY-
ras Bepcusa. Huixe mokazaHo, Kak MOYKHO aKTUBUPOBATH BEPCUIO:

easy_install liten=0.1.3

IToT mpueM paboTaeT KaK B caydae Iepexoa K UCI0JIb30BaHUI0 6oJiee cTa-
poii Bepcuu, TaK U B caydae Bo3BpaTa K 0oJjiee HOBOI Bepcuu maKera.

Mpeo6GpasoBaHune oTaenbpHoro ¢anna .py B NakeT .egg

Huxe moxasano, Kak mpeobpa3oBaTh OOLIUHBIN MakeT Python B maker .egg
(oOpaTuTe BHUMaHMe Ha KJII0Y -T):

easy_install -f "http://svn.colorstudy.com/virtualenv/
trunk/virtualenv. py#fegg=virtualenv-1.0" virtualenv

ITOT mpmeM IPUTOAUTCS, KOTAA HeOOXOAWMMO YHAaKOBATHh €IWHCTBEHHBIN
daiin .py B naker .egg. HOTZa 3TOT METOJ MOKET OKa3aThCs JIYUIIIUM CIIO-
coboM, KorJa Heo0XOoAMMO O00EeCIeurTh MHOCTYI K paHee pacIaKOBAaHHOMY
oTmenbHOMY (haitay m3 000l Touku (haitjioBO¥ cucTteMbl. Kak BapuwaHT,
MO2KHO OBLJI0 OBI JOOABUTH IYTh K TpeOyeMoMy (paiiyly B IepeMeHHYIO OKPY-
skeHus PYTHONPATH. B aTom mpuMepe MBI ITOJy4yaeM U3 OCHOBHOT'O KaTajiora
IIpoeKTa cieHapuil virtualenv.py, YIaKOBBIBAEM €r0 M YKa3bIBaeM HAIILY
coOCTBEHHYIO Bepcuio u MeTKY K Heil. B crpoke URL nmoactpoka #egg=vir-
tualenv-1.0 mpocTo oIpeaesisgeT UMA IaKeTa U HOMEp BepPCuM, BhIOpaHHbBIE
HaMHU JIJI 9TOTO CIleHapus. ApryMeHT, KOTOPbIH caexyet 3a ctpokoirt URL,
omnpesesisgeT UMA CO3/IaBaeMOro naxKkeTa. B aToM apryMeHTe JKejaaTeJbHO UC-
MOJIb30BaTh UMEHa, KOTOphbIe He mpoTuBopeunau 661 ctpoke URL, moTomy
YTO MBI IIPEANINCHIBAEM €asy_install yCTaHOBUTH IIAKET C TeM Ke UMeHeM,
YTO W CO3AAaHHBINA. [[asKke mpu TOM, UTO GBLIO GBI JKeslaTeJbHO YKa3bIBATD
HeIIPOTUBOPEUUBLIe UMEHA, BbI He JOJKHBI UYBCTBOBATH €05 00A3aHHBIMU
COXPaHATh Ha3BaHMWE MaKeTa B COOTBETCTBUU C HasBaHmeM Monysasa. Ha-
npumep:
easy_install -f "http://svn.colorstudy.com/virtualenv/
trunk/virtualenv. py#tegg=foofoo-1.0" foofoo

Ira KoMaHIa AeJaeT B TOUHOCTH TO JKe CaMoe, UTO U IPEeAbIAYIIIUHA IpuMep,
TOJILKO B 3TOM cJiyuae cosfaercs maxker ¢ umerneMm foofoo, a me virtualenv.
Kaxoe umsa BBI BeIOEpETE AJI51 CBOET'0 MAKEeTa — IIOJHOCTBIO Ballle JeJo.
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AyTeHTUdUKALUSA Ha CanTaXx, BOCTYMN K KOTOPbIM
3awMiLeH naponem

B mpaxkTuke MOKeT BOBHMKHYTh CUTyallus, KOTJa BaM ImoTpebyeTcss ycra-
HOBUTH ITaKeT .egg ¢ Beb-caiiTa, rjae TpedyeTcsa NpouTH ayTeHTu(PUKAIUIO,
npexae ueM OyIeT paspelleHo 3arpysKaTh ¢ Hero Kakue-jamnoo gaiiasl. B Ta-
KOM cJy4Yae MOKHO YKa3aTh UM I0Jb30BATEJA U IIapOJib IPAMO B CTPOKE
URL, Kak okKaszaHo HUXKe:

easy_install -f http://uid:passwd@example.com/packages

BbI MoskeTe 3aHMMATLCSI Ha pad0oTe CBOMM COOCTBEHHBIM IIPOEKTOM, M BAM
He X0TeJ0Ch ObI, YTOOHI BAIllM KOJLIeTH y3Haau o HeM. (PasBe He Bce 3aHUMa-
fored aTuM?) OguH U3 cImoco60B mepesaTh CBOU MAKETHI KOJIJIeraM «13-II0
TOJIBI» 3aKJIOUaeTCs B TOM, UTOOBI CO3JATh IPOCTOU (paiii .htaccess u 3a-
TeM BBIIIOJHATH IPOLEAYPY ayTeHTU(PUKAIINHU B CIleHapuu easy_install.

Ncnonb3oBaHne KOHPUrypaumoHHbix ¢pannos

1 OIBITHBIX ITOJIB30BaTEJIell B apceHase easy_install mmeercs erre oguH
npueM. S3HaUEHUS ITIapaMeTPOB II0 YMOJUYAaHUIO MOYKHO 3aJaTh C IIOMOIIHIO
KoHurypamuoHHoro (aiina, KoTopbelii mMeeT dopmar ini-daitmos. Hia
CHCTeMHOTO aIMUHHCTPATOPA 3TO OCOOEHHO yAauHas BO3MOYKHOCTH, TakK
KaK II03BOJISAET OIIPeJeIATh HACTPOUKHU KJIMEHTOB, UCIOJIb3YIOIINX CIleHa-
puit easy_install. ITapamMeTpbl KOHQUTYpAIMKU OGYAYT OTHICKMBATHCS CIIe-
HapueM easy_install B caeayomux (paijiax u B CIAEAYIOIIEeM IIOPAAKe: me-
Kywuil_pabouuil _kamanoz/setup.cfg, ~/.pydistutils.cfg u B daiine distu-
tils.cfg, B Karayore makera distutils.

Yro MOXKHO HOOABUTHL B 9TOT KOH(PUIYpaAIMOHHBIN (aiiin? OOGLIYHO 3/1ecCh
OIpe esIaIoTCs JBa mapaMeTpa: caiiT(bl) B JIOKAJIbHOM CETH, OTKYAAa MOYKHO
3arpysKaTh MaKeThl, 1 HeCTAHTaPTHHIN KaTaJoT yCTaHOBKY makeToB. Huxe
IOKAa3aH0, KaK MOMKET BBITJIANETD (haita KoHpuUurypanmm a1 easy_install:

[easy_install]

#lne vekaTb nakeTs
find_links = http://code.example.com/downloads

#0rpaHM4nMTb BO3MOXHOCTM MOWMCKa 9TUMM AOMEHaMu
allow_hosts = =.example.com

#Kyga ycTaHaBnueaTb nakeTel. 00paTWTe BHWUMAHWE: 3TOT KaTanor [AOXeH
#HaxoanTbcs B PYTHONPATH
install_dir = /src/1ib/python

B sToM KoH(puUryparuoaHOM (paiiie, KOTOPBII Mbl MOIJIX ObI Ha3BaTh, HA-
mpumep, ~/.pydistutils.cfg, onpenensderca anpec URL gya moucka make-
TOB, paspelraeTca UCKATh MaKeThl TOJbKO B JoMeHe example.com (4 B IO~
IoMeHax) 1, HaKOHeIl, YKa3bIBaeTCs, KyAa MOKHBI ITOMEIaThCa MaKeThI
IpHU YCTAaHOBKE.
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KopoTko o gononHuTenbHbIX 0cO6eHHOCTAX easy_install

AToT paszes He MOMKET CIAYKUTh 3aMeHOIl BceoO'beMIIoIell oPUIuaIbHOI
OOKyYMEHTAalluU C ONHMCAHUEM ClleHapudA easy_install, ero meas cocrodjia
JIIIIL B TOM, UYTOOBI 0003HAUNTH HEKOTOPEIE OCHOBHBIE OCOOEHHOCTH, KOTO-
pble MOTYT HCIIOJb30BATHCA OIBITHBIMU ITOJb3oBaTensamu. CieHapuit
easy_install mpogoJKaeT aKTUBHO paspabaTbIBAThCS, IIO9TOMY OyAEeT He-
JIUIITHUM Yalile odpaliiaTrbed Ha cTpaHuny htip://peak.telecommunity.com/
DevCenter/EasylInstall 3a 00HOBJIeHUAMU B JOKyMeHTanuu. Kpome Toro,
CYIIleCTBYeT MOUYTOBAs PACCHLIKA, OHA HaswIiBaercd distutils-sig (rae sig mpo-
nCcXoauT OT special interest group — rpymnmna ¢ ocobbIMu MHTEpPECaMu), I'Ie
00Cy K Jal0TCs BCe IPODOIeMbI, CBSI3aHHBIE C PACIIPOCTPAHEHUEeM IIPOTrpaMM-
HOro Koza. Ilognuinureck Ha pacChLIRY 1O axpecy http://mail.python.org/
mailman/listinfo/distutils-sig, 1 BBl CMOXK€eTe IIOCLLIATh CBOU COOOIIeHU
00 00HAPYKEeHHBIX OIMMOKAX M II0JYYATh IMOMOIb, KACAIOIIYIOCA MCIOJIb-
30BaHU4Ag easy_install.

Haxowmel, BLITOJTHUB KOMaHAY easy_install --help, BbI OOHaApPYKHUTE ellfe
0oJibIIlee YMCJIO MapaMeTPOB, O KOTOPBLIX MBI JasKe He YIIOMHHAJIU 34eCh.
BecbMma BeposATHO, UTO Kakas-JIu00 0COOEHHOCTh, KOTOpasi BaM Heo0Xoau-
Ma, yKe peajmn3oBaHa B easy_install.

Co3paHue nakeToB

Panee MBI yoKe yIIOMUHAJIN, YTO IAKETHI C PACIIUPEHUEM .88 — OTO IaKEThI
moxyJeit Ha sisbike Python, HO MBI He HaBau onpeeeHU MaKeTaM JIyd-
mie, yeM 9T0. Huske IpuBOAUTCA OIpeieieHNe «IIaKkeTa egg», B3sATOe C Beo-
caiita mpoekra setuptools:

ITakeTs! B hopMaTe .egg — 3TO MPEATIOUTUTEIbHBIN IBOMYHBIN (hopMaT Au-
ctpubyTuBoB njsi Easylnstall, moromy uro siBisirorca Kpocc-miaatdop-
MEHHBIMH (1A TaKeTOB ¢ MOAYJIAMU NCKJIIOUNTEJbHO Ha a3biKe Python),
MOTYT HMIIOPTHPOBATLCS HEIOCPENCTBEHHO U COAEP:KAT MeTaJaHHbIE
IIPOEKTAa, BKJIOUYAA CIIEHAPUHU U NHPOPMAILUIO O 3aBUCUMOCTAX IIPOEKTA.
OHM MOT'YyT IPOCTO 3arpy’KaThCAd W MOOABJIATLCSI B 3HAUEHUE aTpudyTa
sys.path miau momeraTbeesa B KaTaior, KOTOPBIN y2Ke NMeeTcA B Sys.path,
IocJie Yero OHM aBTOMATHUYECKM OyAyT OOHAPYsKUBATHCA CUCTEMOM
YIIpaBIeHUA MAKeTAMU BO BPEMs BBINOJHEHUA.

MbI He TIPUBOAUIU NPUUYUHBI, IO KOTOPBIM CHUCTEMHBIH aIMUHUCTPATOD
Mor OBl OBITH 3aMHTEPECOBAH B CO3JaHUM THaKeToB. Ecam Bala geATesb-
HOCTh OT'PAHMYMBAETCSA CO3ZAHUEM OZHODPA30BBLIX CIleHAPUEB, 9TU 3HAHUS
He OKa)KyTCsA BaM 0COGEHHO moJiedHbIMU. Ho Korga Bbl HauHeTe BBIAEIATH
obmue 1mabJOHBI U 3a4aUM, Bl OOHAPYIKUTE, UTO MAKEThI IIOMOT'YT BaM H3-
0e:kaTh MHOTMX HelIpuATHOCTel. Ecau BBl cosganuTe HEGOIBITYIO OMOIMO-
TeKy ClleHapueB, IpeAHa3HAUeHHbIX [IJIS PellleHus Hanbojee YacTo BCTPe-
YaIoIIUXCs 3a7ad, Bbl cMOKeTe o)OPMUTH €e B BUIe IaKeTa. A ecju BBI
clejlaeTe 9TO, TO BhI HE TOJHKO CIKOHOMHTE BpeMdA Ha HAMMMCAHUU IIPO-
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rPaMMHOI0 KOZa, HO 00JieruuTe cebe Iporeaypy UX yCTAHOBKY HA HECKOJIb-
KMX MaIllMHaX.

Cospmanue makeToB Python mpezmcrasisier co6oil upe3BBIYANHO IIPOCTOM
IIPOIIECC, COCTOAIIUI U3 UEThIPEX 9TAIIOB:

1. Ycranosuts setuptools.
2. CospgaTthb aiiabl, KOTOpPbIe HEOOXOAMMO IIOMECTUTE B IIAKET.
3. Cosgars daiin setup.py.
4. 3a0yCTUTL.
python setup.py bdist_egg

HNucTpyMeHT setuptools y Hac yKe yCTAHOBJIEH, II0O9TOMY MBI MOKeM JIBU-
HYTbCSA JaJIbIlle U CO3AATh (halljIbl AJIS IOMEIeHU B ITaKeT:

$ cd /tmp

$ mkdir egg-example
$ cd egg-example

$ touch hello-egg.py

B mamHOM cayuae maker OyzIeT comep:kaTh MYyCTON MOAYJb Ha s3bike Py-
thon ¢ umenem hello-egg. py.

Hamnee codgagum npocreimuii pain setup.py:

from setuptools import setup, find_packages

setup(
name = "HelloWorld”
version = "0.1",

packages = find_packages(),

)
Tenepsb co3gagum MmaKer:

$ python setup.py bdist_egg

running bdist_egg

running egg_info

creating HelloWorld.egg-info

writing HelloWorld.egg-info/PKG-INFO

writing top-level names to HelloWorld.egg-info/top_level.txt

writing dependency_links to HelloWorld.egg-info/dependency_links.txt
writing manifest file 'HelloWorld.egg-info/SOURCES. txt’

reading manifest file 'HelloWorld.egg-info/SOURCES. txt"

writing manifest file 'HelloWorld.egg-info/SOURCES. txt’

installing library code to build/bdist.macosx-10.5-1386/egg

running install_lib

warning: install_lib: ‘build/lib" does not exist -- no Python modules to
install

creating build

creating build/bdist.macosx-10.5-1386

creating build/bdist.macosx-10.5-1386/egg

creating build/bdist.macosx-10.5-1386/egg/EGG-INFO
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copying HelloWorld.egg-info/PKG-INFO -> build/bdist.macosx-10.5-1386/egg/
EGG-INFO

copying HelloWorld.egg-info/SOURCES.txt -> build/bdist.macosx-10.5-1386/egg/
EGG-INFO

copying HelloWorld.egg-info/dependency_links.txt -> build/bdist.macosx-10.5-
1386/e9g/EGG-INFO

copying HelloWorld.egg-info/top_level.txt -> build/bdist.macosx-10.5-1386/
egg/EGG-INFO

zip_safe flag not set; analyzing archive contents...

creating dist

creating 'dist/HelloWorld-0.1-py2.5.egg’ and adding 'build/bdist.macosx-
10.5-1386/egg’ to it

removing 'build/bdist.macosx-10.5-1386/egg" (and everything under it)

$ 11

total 8

drwxr-xr-x 6 ngift wheel 204 Mar 10 06:53 HelloWorld.egg-info
drwxr-xr-x 3 ngift wheel 102 Mar 10 06:53 build

drwxr-xr-x 3 ngift wheel 102 Mar 10 06:53 dist

-rw-r--r-- 1 ngift wheel 0 Mar 10 06:50 hello-egg.py
-rw-r--r-- 1 ngift wheel 131 Mar 10 06:52 setup.py

YcraHoBUM ITaKeT:

$ sudo easy_install HelloWorld-0.1-py2.5.egg

sudo easy_install HelloWorld-0.1-py2.5.egg

Password:

Processing HelloWorld-0.1-py2.5.egg

Removing /Library/Python/2.5/site-packages/HelloWorld-0.1-py2.5.egg
Copying HelloWorld-0.1-py2.5.egg to /Library/Python/2.5/site-packages
Adding HelloWorld 0.1 to easy-install.pth file

Installed /Library/Python/2.5/site-packages/HelloWorld-0.1-py2.5.egg
Processing dependencies for HelloWorld==0.1
Finished processing dependencies for HelloWorld==0.1

Kak BuauTe, makeTsl cO34al0TC Upe3BbIuaiiio mpocto. OMHAKO CO3MaHHBINA
HakKeT B JeMCTBUTEJIBHOCTH OBLT MYCTHIM (DAaiijioM, IO3TOMY MBI CO3JaanlM
IpYyrou ciieHapuii Ha A3bIKe Python m paccMoTpum mporenypy CO3gaHUs
nakeTa 0oJiee IIOgPOOHO.

Huxe mpuBOOUTCS OUYEHBb IIPOCTOM clieHapuil Ha asbike Python, xoropsbrit
oToOpaskaeT hailyibl B KaTajiore, ABJIAIOIINECI CUMBOJINYECKIMU CCHLIKAMU,
TIOKa3bIBAET MECTOIIOJIOJKEHME, I'Jle HaXOAATCA COOTBETCTBYIOIME MM Ha-
croaiue haibl, U BEIACHSET, CYIIIECTBYIOT JIX 9T (DaiJIbl HA CAMOM JeJie:

#!/usr/bin/env python

import os
import sys

def get_dir_tuple(filename, directory):
abspath = os.path.join(directory, filename)
realpath = os.path.realpath(abspath)
exists = o0s.path.exists(abspath)
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return (filename, realpath, exists)

def get_links(directory):
file_list = [get_dir_tuple(f, directory) for f in os.listdir(directory)
if os.path.islink(os.path.join(directory, f))]
return file_list

def main()
if not len(sys.argv) == 2:
print "USAGE: %s directory' % sys.argv[0]
sys.exit(1)
directory = sys.argv[1]
print get_links(directory)

if __name__ == "__main__":
main()

3aTeM MBI CO3JAAUM CIleHApUii setup.py, KOTOPBIN OyIeT MCIIOJb30BAThCS
uHCTpyMeHTOM setuptools. 9To ele ofMH MUHUMAJIBHO BO3MOMKHBIN (paiia
setup.py, Kak 1 B IPeABIAYIIIEM IpuMepe:

from setuptools import setup, find_packages

setup(
name = “symlinkator”
version = "0.17,

packages = find_packages(),
entry_points = {
‘console_scripts’: [
"linkator = symlinkator.symlinkator:main’
1,

)

31ech 00bsABIsIETCA UMA TaKeTa — «symlinkator», momep Bepcuu 0.1 u yka-
3bIBAaETCs, UTO MHCTPYMeHT setuptools Oymer meITaTbcsa OTBICKATH JIIOOBIE
noaxonsAmniue QPamabl IS BKJIKOUeHusA. Pasmen entry_points moka mpocTo
UTHOPHUPYHTE.

Temeps cobepeM makKeT, 3ayCTHUB KOMaHAy python setup. py bdist_egg:

$ python setup.py bdist_egg

running bdist_egg

running egg_info

creating symlinkator.egg-info

writing symlinkator.egg-info/PKG-INFO

writing top-level names to symlinkator.egg-info/top_level.txt

writing dependency_links to symlinkator.egg-info/dependency_links. txt
writing manifest file ‘symlinkator.egg-info/SOURCES. txt’

writing manifest file "symlinkator.egg-info/SOURCES.txt’

installing library code to build/bdist.linux-x86_64/egg

running install_lib

warning: install_lib: 'build/lib" does not exist -- no Python modules
to install

creating build
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creating build/bdist.linux-x86_64

creating build/bdist.linux-x86_64/egg

creating build/bdist.linux-x86_64/egg/EGG-INFO

copying symlinkator.egg-info/PKG-INFO -> build/bdist.linux-x86_64/egg/EGG-
INFO

copying symlinkator.egg-info/SOURCES. txt -> build/bdist.linux-x86_64/egg/
EGG-INFO

copying symlinkator.egg-info/dependency_links.txt -> build/bdist.linux-
x86_64/egg/EGG-INFO

copying symlinkator.egg-info/top_level.txt -> build/bdist.1linux-x86_64/egg/
EGG-INFO

zip_safe flag not set; analyzing archive contents...

creating dist

creating 'dist/symlinkator-0.1-py2.5.egg’' and adding 'build/bdist.linux-
x86_64/egg’ to it

removing ‘build/bdist.linux-x86_64/egg’ (and everything under it)

IIpoBepum comepsxkumoe maxera. I sToro mepeiiieM B IpeaBapUTEJTbHO
CO3JaHHBIN KaTauor dist U IPOBEPUM HAJIWYNE ITaKEeTa B 9TOM KaTaJore:

$ 1s -1 dist
total 4
-rw-r--r-- 1 jmjones jmjones 825 2008-05-03 15:34 symlinkator-0.1-py2.5.egg

Teneps yCTaHOBUM IIAKET:

$ easy_install dist/symlinkator-0.1-py2.5.egg
Processing symlinkator-0.1-py2.5.egg

Processing dependencies for symlinkator==0.1
Finished processing dependencies for symlinkator==0.1

3arem samyctum 000g0uKy IPython, uMmmoprupyem mMonyJb U mOIpodyem
UM BOCIIOJIb30BAThCS:

In [1]: from symlinkator.symlinkator import get_links

In [2]: get_links('/home/jmjones/logs/" )
Out[2]: [( fetchmail.log.old", '/home/jmjones/logs/fetchmail.log.3", False)
(' fetchmail.log', '/home/jmjones/logs/fetchmail.log.0", True)]

Ha Bcakwuii cayuaii IpoBepUM COep:KUMOe KaTaJjora, KOTOPhIi OBLI mepe-
naH pyHkmuu get_links():

$ 1s -1 “/logs/

total 0

Trwxrwxrwx 1 jmjones jmjones 15 2008-05-03 15:11 fetchmail.log ->
fetchmail.log.0

-rw-r--r-- 1 jmjones jmjones 0 2008-05-03 15:09 fetchmail.log.0
-rw-r--r-- 1 jmjones jmjones 0 2008-05-03 15:09 fetchmail.log.1
Trwxrwxrwx 1 jmjones jmjones 15 2008-05-03 15:11 fetchmail.log.old ->
fetchmail.log. 3
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Toukun Bxoga v cueHapun KOHCoun

Co cTpaHuIlbl JOKYMeHTaInu mpoekTa setuptools:

TouKM BXOJa UCIOJB3YIOTCA AJIA MOANEPIKKU JUHAMUYECKOTO O0HADPY-
JKeHUs CJIY:KO MJIM PACIIMPEHUH, IPeJIOCTaBIAeMbIX IIPOEKTOM. 3a J0-
MOJTHUTEJIbHOM MHpoOpMalueil 1 IpruMepaMu MpeJCTaBIeHUs apryMeH-
TOB obOpaiairecsh K pasgeny «Dynamic Discovery of Services and Plu-
gins». Kpome Toro, aTo KiioueBoe ciaoBo (entry points) umcmoabsyercs
LI MONAEPYKKY aBTOMAaTUYECKOTO CO3JaHUA CIleHapUEB.

B aT0ii KHUTE MBI PACCMOTPUM €IMHCTBEHHYIO PA3HOBUIHOCTH TOUEK BXO-
Ia — pasjnyHbIe clleHapuu KoHcoau. setuptools aBromaruuecku cosmaer
cIeHApUii KOHCOJIM, MCXOAsS M3 NBYX dacTeil MHMOPMAIMU, KOTOPYIO BbI
IIOMECTUTE B CBOH clieHapuii setup.py. Huske mpuBoauTCA MHTEPECYIOMMI
Hac pasjgeJ B Qaiiie setup.py U3 IpebIAyIero npuMepa:

entry_points = {
‘console_scripts’': [
"linkator = symlinkator.symlinkator:main’
1,
}s

B sToM npuMepe MbI YKa3aJIi, YTO XOTEJIN ObI IIOJYUUTD CIleHapuii linkator
¥ UTO IIPYW WCIOJHEHUU CIleHAPUA OH JOJI)KEH BBISBIBATH (PYyHKI[MIO main()
u3 monysda symlinkator.symlinkator. Bo Bpemd ycTaHOBKM IIaKeTa CIleHAa-
puii linkator GBIJI IIOMEII[EH B TOT K€ KaTaJIor, I'le HaXOAUTCSA HCIIOJIHIe-
MBIHT (haita python:

#!/home/jmjones/local/python/scratch/bin/python

# EASY-INSTALL-ENTRY-SCRIPT: 'symlinkator==0.1", 'console_scripts’, 'linkator’
__requires__ = ‘symlinkator==0.1"

import sys

from pkg_resources import load_entry_point

sys. exit(
load_entry_point( 'symlinkator==0.1", ‘console_scripts’', 'linkator')()

)

Bce, uTo BBI BUAKTE, OBLIO CO3JaHO MHCTPYMEHTOM setuptools. CoBepIiieHHO
Heo0sA3aTeJIbHO IIOHNMATh BCe, UTO HaXOAUTCS B 9TOM clieHapuu. B nelicTBu-
TeJBHOCTU, BOOOIIle HeoOA3aTeJbHO IMOHMMATL XOTh UTO-HHUOYAb B 9TOM
ciieHapuu. BasKHO JIUINb 3HATH, UTO, KOT/Ia BbI OIlpelesisere B (paiiie set-
up. py TOUKy BXoza console_scripts, setuptools cosmact crienapuii, KOTOpbIi
OyZeT BBIBBIBATH BAlll IPOTPAMMHBINA KO, PACIIOJOKEHHBIA TaM, T'e BBI
yKakere. Huike mmokasaHo, UTO IIPOM3OIIIO, KOTIa MbI BEISBAJU ATOT CIIE-
Hapuil IPUMEepPHO TaK, KaK BBIZBIBAIMN (PYHKI[UIO B IPEAbIAYIIEM IIpUMepe:

$ linkator ~/logs/
[( fetchmail.log.old", '/home/jmjones/logs/fetchmail.log.3", False)
(" fetchmail.log', '/home/jmjones/logs/fetchmail.log.0", True)]



330

[maBa 9. YnpasneHue naketamu

C ToukaMu BXOJa CBSI3aHO HECKOJBbKO JOCTATOUHO CJIOMKHBIX ACIIEKTOB, HO
Ha BepxXHEM ypPOBHE JOCTATOYHO 3HATH, UTO TOUKHW BXOJAA MCIOJH3YIOTCH
IJ YCTAHOBKM BaIllMX CIleHAPUEB, UTPAIONIUX POJb MHCTPYMEHTOB KO-
MaHJHOM CTPOKU, B KATaJIOT, NJOCTYIIHBLIN IJiA IoJb3oBaTedsa. Iasa sToro
BaM HeoOXOAMMO CJIeJOBATh CHUHTAKCHUCY, OIMMCAHHOMY BBIIIE, U OIpeme-
JUTH PYHKINIO, KOTOPaA JOJIXKHA BBIBLIBATHLCS BAIIIMM UHCTPYMEHTOM KO-
MaHIHOI CTPOKH.

Perncrpaumns naketa B Python Package Index

Ecau BBl HanuIneTe AefiCTBUTEIBHO I0JIE€3HBIA MOIYJIb, BIIOJIHE €CTECTBEH-
HO, YTO BBI 3aXOTUTE IOJEJUTHCI UM C APYTUMH JIOABMU. OTO OfHA U3 ca-
MBIX IPUATHBIX CTOPOH B pa3paboTKe OTKPBITOrO IPOrpaMMHOI0 obeciieye-
Hus. K cuacteio, BeIrpy3uTh naxker B Python Package Index (xarasor ma-
kKetoB Python) coBcem Hec10:KHO.

ITOT mpolece JIUITH HEMHOTO OTJINYAETCA OT IIPOIlecca CO3MaHUA IaKeTa.
IIpu sToMm caenyeT o6paTUTh BHUMAaHME HA BE BEIl[U: He 3a0bITh BKIIOUUTH
onucauue B popmare ReST (reStructuredText) B arpudyT long_description
¥ moAcTaBUTh 3HaueHue download_url. O ¢opmare ReST mbI y:Ke yrmoMuHAa-
Ju B rJiaBe 4.

HecmoTpsa Ha To, uTo popmar ReST yixe obcy:xgaica paHnee, MbI JOJIKHBI
3/1ech IOJUYEePKHYTh, uTo npumeHenue popmara ReST misa opopmiaerus mo-
KyMeHTAIlu1 HeoOX0IMMO II0TOMY, UTO OHA OyZeT mpeodpasoBaHa B hopMat
HTML nocie Beirpysku naxkera B Python Package Index. Ber moxere Boc-
moab3oBaThesa nHCcTpyMeHTOM ReSTless, cosmamubiM AapoHoM Xwujiaerac-
com (Aaron Hillegass), aas mpeaBapuTeIbHOr0 IpocMOTPa (pOpMaTHPOBAH-
HOT'O TEeKCTa, YTOOBI YOeAUThCS, UTO OH OT(GOpPMaTUPOBAH JOJIKHBIM 00pa-
3oM. O6sA3aTEeILHO ITPOCMATPUBAITE TOKYMEHTAIINI0, YTOObI yOEIUTHCS B OT-
CYTCTBUU HapylleHU# GopmaTupoBanusa. Ecau Teker He 6yaeT AOMKHBIM
obpasom oTdopmarupoBaH B ¢gopmatre ReST, mociie BBITPY3KH MOAYJISA
TeKCT OyZeT oToOparkaThbeA KaK OOBIUHBIHM TeKCeT, a He Kak HTML.

B npumepe 9.2 npusoguTcs comeps;kumoe (daiiaa setup. py 4Ja8 HHCTPYMEH-
Ta KOMaHIHON CTPOKY 1 Ombanorexku, cosganuoit Hoa (Noah).

ITpumep 9.2. IIpumep ¢aiina setup.py 011 8vlzpy3Ku MoO0yYLs
6 Python Package Index

#!/usr/bin/env python

# liten 0.1.4.2 -- deduplication command-line tool
#
# Author: Noah Gift
try:
from setuptools import setup, find_packages
except ImportError:
from ez_setup import use_setuptools
use_setuptools()
from setuptools import setup, find_packages
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import 0s,sys

version = '0.1.4.2°

f = open(os.path.join(os.path.dirname(__file__), ‘'docs’, ‘index.txt'))
long_description = f.read().strip()

f.close()

setup(

name="liten’
version="0.1.4.2"
description="a de-duplication command line tool’
long_description=long_description
classifiers=[

‘Development Status :: 4 - Beta’

"Intended Audience :: Developers’

"License :: 0SI Approved :: MIT License’

1,
author="Noah Gift’
author_email="noah.gift@gmail.com’
url="http://pypi.python.org/pypi/liten’
download_url="http://code.google.com/p/liten/downloads/list"
license="MIT",
py_modules=[ 'virtualenv'],
zip_safe=False,
py_modules=[ 'liten’],
entry_points="""
[console_scripts]
liten = liten:main

)

C moMoIIbIio 3TOTO (haiiia setup.py Temepb MOKHO «aBTOMATUUYECKH» 3ape-
rucTpupoBaTs naket B Python Package Index, ncmonbsysi ciieqyoIyio Ko-
MaHIY:

$ python setup.py register

running register

running egg_info

writing liten.egg-info/PKG-INFO

writing top-level names to liten.egg-info/top_level.txt

writing dependency_links to liten.egg-info/dependency_links.txt
writing entry points to liten.egg-info/entry_points.txt

writing manifest file 'liten.egg-info/SOURCES. txt’

Using PyPI login from /Users/ngift/.pypirc

Server response (200): OK

B sTom (aitie setup.py IMOABUINCHL HOBBIE€ AOIOJHUTENbHBIE IIOJSA, €CJIHU
CPaBHUBATH €TI0 C IPEABIAYIIIUM IIpuMepoM symlinkator. B uncio gonmosHu-
TeJILHBIX ITOJIeH BXOomasAT description, long_description, classifiers, author
u download_url. Touka Bxoma, oOCyKaaBIIIasCs BBIIIE, IIO3BOJAET 3aIycC-
KaTh MHCTPYMEHT U3 KOMaHAHON CTPOKM U yCTAaHABJIWBATh €r0 B KaTaJoT,
10 YMOJIYaHUIO TpeJHA3HAUEHHBIN JJIS CIleHAPUEB.
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ATpubyT download_url mmeeT 0co00 BaskHOEe 3HAUEHNE, IIOTOMY YTO OH CO00-
miaeT ciieHapuio easy_install, rge mckaTh Bamr nakeT. Crofa MOXXHO BKJIIO-
YUTh CCLIIKY Ha CTPAHUILY, M TOTAA CIleHapui easy_install caMOCTOATE b-
HO OTBIMIET AUCTPUOYTUB C MCXOAHBIMU TEKCTAMU HJIU IIaKeT B (popMmare

.egg, HO MOYKHO TaKJKe YKas3aTh IPAMYIO CChLIKY Ha IMaKeT.

B aTtpubyT long_description sammchIBaeTCs CYII[EeCTBYIOIlee ONMCAHIE, KO-
TOpOe XPaHUTCSA B CO3JaHHOM Hamu (aiinge index.txt B mogkaraore docs.
®Daiin index.txt comep:KuUT TeKcT B popmare ReST, a crmemapuit setup.py
B Ipoliecce perucrpanuu nakera B Python Package Index uuraer sty un-

dopmalmio 1 IomMelraeT ee B arpubyT long_description.

Foe MoOXHO nony4ynTb AONOJTHUTENIbHYIO I/IHCI)OpMaU,I/IIO...

Huke npuBOAUTCA HECKOJIBKO BayKHBIX PECYDPCOB:

Easy install
http://peak.telecommunity.com/DevCenter/Easylnstall

Ilaxemur Python 6 popmame .egg
http://peak.telecommunity.com/DevCenter/PythonEggs

Modyaw setuptools
http://peak.telecommunity.com/DevCenter/setuptools

Modyav pkg_resources
http://peak.telecommunity.com/DevCenter/PkgResources

0O630p apxumexmypst modyas pkg_resources u popmama Python egg 6 00-

wux yvepmax

0O630p apxumexmypovt modyas pkg resources u ¢popmama Python egg

8 00w ux yvepmax

" He 3abyabTe PO MOYTOBYIO PACCHLIKY 110 s3bIKYy Python http://mail.py-

thon.org/pipermail/distutilssig/.

Distutils

K MoMeHTY HAIIMCAHUA STUX CTPOK MHCTPyMeHT setuptools cunrasics npexn-
IIOYTHUTEJBHLIM CIIOCOOOM CO3TAHUSA M PACIPOCTPAHEHHUS MAKETOB M II0XO0-
JKe, UTO yacTu 0ubamoreKku setuptools BOMAYT B CTAaHAAPTHYIO OMOJINOTEKY
as3bpika Python. Ho npu sTom mmo-nipexHeMy BayXHO 3HATH, KaK padoTaer 1a-
Ket distutils, BosMoKHOCTI KOTOpOro pacuiupsaeT oubanorexa setuptools,

1 KaKHe BOSMOXHOCTHU B HEM OTCYTCTBYIOT.

Korma maker cosmaercs ¢ momolrbio distutils, o6bIYHO ycTaHOBKA TaKOro

IIaKeTa BBIIIOJIHAETCA KOM&HZIOfI:

python setup.py install

YTo KacaeTca BOIPOCA COOPKM MAKETOB, TOTOBBLIX IJIA PACIPOCTPAHEHMNS,

MBI PACCMOTPUM YeThIPE CIEeAYIOIINEe TEeMbI:
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¢ Kaxk HanmucaTh CIieHApUil YCTaHOBKU, TO €CTh (haila setup.py
¢ OcHOBHBIE TapaMeTPHI HACTPOUKY B aitie setup.py
e Kak co0paTh ZUCTPUOYTUB C UCXOLHBIMU TEKCTaAMU

e CosgaHue JBOMYHBIX IIAKETOB, HAIIPUMED, B (popmare rpm 13 Red Hat,
pkgtool mua Solaris u swinstall gaa HP-UX

JIyuinuii crmocob IIpOLeMOHCTPHPOBAThL, Kak paboraer maker distutils, —
ATO BCTATh Ha HOT'U U IIPUTOTOBUTHCH.

IITar 1: co3maTh HEKOTOPBIN HMpOorpaMMELII Koja. Bocmoab3yemces ciaeayro-
UM cIleHapueM, Ha IpuMepe KOTOPOTO IPOJAEeMOHCTPUPYEM, KaK OpTaHu-
30BaTh €0 pacIpoCcTpaHeHre:

#! /usr/bin/env python
#A simple python script we will package
#Distutils Example. Version 0.1

class DistutilsClass(object):
"""3TOT KnacC BLIBOAWT MHHOpMaumio O camom cebe. "

def __init__(self):
print "Hello, I am a distutils distributed script.” \
"All T do is print this message.”

if __name__ == "__main__"
DistutilsClass()

ITar 2: cosmaTts daiis setup.py B KaTajore CO CIleHapueM.
#Installer for distutils example script
from distutils.core import setup

setup(name="distutils_example”
version="0.1"
description="A Completely Useless Script That Prints”
author="Joe Blow",
author_email = "joe.blow@pyatl.org”
url = "http://www.pyatl.org")

O6paTuTe BHUMaHUe: MBI mepefaau GyHKIUU Setup() HECKOJIbKO MMEHO-
BaHHBIX apIyMEHTOB, 3HAUEHUS KOTOPHIX II03[Hee OYAYT MCI0Jb30BAaThCS
Kak MeTajaHHBIE IJs UAeHTH(GUKAINU [MaKeTa. YUTHUTE, YTO ITO OUEHb
IIPOCTOM IPUMEP W Ha caMOM jfejie 9Ta MYHKIIUA UMeeT ropasao 0oJbIiiee
YHCJI0 apryMeHTOB, KOTOPhIe, HAIIPUMED, IIO3BOJIAIOT PaspeliaTh mpoodJe-
MBI C 3aBUCUMOCTAMU U aApyrue. Mbl He OyJaeM yriiyOJsaThCsA B MCCIed0BAa-
HUe AOIOJHUTEJIbHBIX IIapaMeTPOB HACTPOHKMU, HO PEKOMEHAyeM O3HaKO-
MUTBCS C HUMHU B OQUIINAILHON 2JIEKTPOHHOM oKyMeHTanuu Python.

IITar 3: co3gaTh AUCTPUOYTHUB.

Tenepb, Korga y Hac mMeeTcs HPOCTEHBKUU CIleHApuii setup.py, MOXKHO
co3JaTh IaKeT AUCTPUOYTUBA C MCXOAHBIMHU TE€KCTAMU, IIPOCTO 3aIIYCTHUB
CJIEVIOIIYI0O KOMaHIYy B TOM ’Ke KaTajiore, I'Zie HaXOQUTCA Balll CIleHapUH
u Gaitnsl README u setup.py:
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python setup.py sdist
BbI HOJIXKHBI MOJIYYUTH CJAEeAYIONINI BHIBO:

running sdist
warning: sdist: manifest template "MANIFEST.in" does not exist
(using default file list)
writing manifest file '"MANIFEST®
creating distutils_example-0.1
making hard links in distutils_example-0.1...
hard linking README.txt distutils_example-0.1
hard linking setup.py distutils_example-0.1
creating dist
tar -cf dist/distutils_example-0.1.tar distutils_example-0.1
gzip -f9 dist/distutils_example-0.1.tar
removing ‘distutils_example-0.1" (and everything under it)

Terneps BCe, YTO HEOOXOAMMO CAEJIATH IJIS YCTAHOBKY TAKOI'0 IaKeTa, — 9TO
paciakoBaTh ero 1 BBIIIOJHUATH KOMaHAY:

python setup.py install

Huike IpuBOIATCA HECKOJBKO IPUMEDPOB, KOTOPBIE IIPUTOLASATCS, €CJIU BO3-
HUKHET HeoOXOAMMOCTh CO3JaTh IIakKeT B ABomuHoM (Qopmare. O6parure
BHUMAaHNE, YTO 3TH CIIOCOOLI TECHO CBA3AHBI C TUIIOM OIEePaI[IOHHOM CuCTe-
MBI, II0O9TOMY BBl HE CMOKeTe coO0paTh ImaKeT B (popMaTe rpm, HaIIpUMeD,
B ontepannonuoi cucreme OS X. OgHaxko, YUUTHIBaA N300MIME IIPOIYKTOB
BUPTyaJIN3aIlni, 9TO He JOJKHO OBITH IJIA Bac 60JbITol mpobsemoii. [loc-
TATOYHO XPAHUTH IIOJ PYKOI HECKOJIbKO BUPTYaJbHBIX MAIlliH, KOTOPLIMU
MO2KHO OBIJI0 OBI BOCIIOJIB30BAThCA AJIsI COOPKHU ITIaKETOB.

Yro6bI cOGpaTh MaKeT rpm:
python setup.py bdist_rpm

Yro06sI cobpaTh naker B popmare pkgtool pist Solaris:
python setup.py bdist_pkgtool

Yrobsel cobpaTh makeT B popmare swinstall gosas HP-UX:
python setup.py bdist_sdux

HaKOHE‘H, Korzga BbI BBIIIOJIHAETE KOMIIMJIAIINIO IIOJITYYEeHHOI'O ITIaKkeTa, Bbl
MOJKeTe HACTPOUTL KaTaJior, I'Je MOJKHA IIPOUCXOAUTL cOopKa. OOBIUHO
IIPOIeCChl KOMIINJIAIINY 11 YCTAHOBKH BBIIIOJIHAIOTCA OJHOBPEMEHHO, HO BbI
MOJKETe BLIOPATH JIA COOPKHU CBOM KaTaJor, KaK MOKAa3aHo HIKe:

python setup.py build --build-base=/mnt/python_src/ascript.py

Korpga BeI 3anycTuTe KOMaHAy install, oHA CKOIIUPYET BCe, YTO HAXOIUTCS
B KaTaJjore c0opKu, B Katayuor ycmarnogku. Ilo ymoauyanuio KaTaaor ycra-
HOBKY COOTBETCTBYET KaTaJIory Site-packages B KaTajore yCTAaHOBKU WH-
Tepruperaropa Python, mox ynpaBiaeHneM KOTOPOTO BBIMOJHAETCI KOMAH-
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la, HO BBl MOJKeTe YKa3aTh CBOI KaTaJor YycmaHo6KU, HalIpuMep, CMOHTH-
poBauHBIN KaTasor NFS, kak B mpumepe BEIIIIE.

Buildout

NucrpymenTt Buildout 6v1in cosmam Hxxumom Pyaromom (Jim Fulton) ms
Kopnopamuu Zope Corporation u nmpegHasHaueH s «COOPKMU» HOBBIX IPHU-
JOMKEeHU. ITUMU MPUIOKEHUAMN MOTYT OBITH ITPOTPAaMMBbI Ha A3bIKe Py-
thon mnau gpyrue mporpamMmmsbl, Takue Kak Apache. OmHa 13 OCHOBHBIX Iie-
geit Buildout cocTonT B TOM, YTOOBI 06ECIIEUNTHL BO3BMOMKHOCTDh YCTAHOBKH
MPUJIOMKEeHUH Ha Pa3HBIX I1aT@opmax. OMHUM U3 IEPBHIX 9KCIEPUMEHTOB,
KOTOpBIE IIPOBeJ aBTOp ¢ moMmoilnbio Buildout, 6611 sKcIIepuMeHT Mo pas-
BepTeiBaHuIio caiita Plone 3.x. C Tex Iop OH IOHSJ, YTO 9TO ObLIA BCErO
JIUIITH BepIInHa aiicbepra.

Buildout — »T0 oguH m3 HamboJiee WHTEPECHBLIX HOBBIX HHCTPYMEHTOB
yIIpaBJIeHUA MaKeTaMu, KOTOPbIe MOKET IpeIIoKuThL Python, Tak Kak ou
TI03BOJIAET CJIOYKHBIM IPUJIOKEHUAM CO CIOKHBIMU 3aBUCUMOCTSIMU DPas-
BePTHIBATH caMux cebs, ecau B JUCTpuOyTHUBe nuMerTcs daita bootstrap.py
u (aiia c HacTpoKamMu. B cienyioiux pasaejgax MbI IOAeJINM Halle o0cy-
JKAeHUe Ha IBe YacTu: ucnojbzoBanue Buildout u paspaboTka ¢ mpumene-
uHueMm Buildout. MbeI Tak:ke peKoMeHI0BaJu ObI BaM IPOYUTATHL PYKOBO-
mcteo mo Buildout mo agmpecy: http://pypi.python.org/pypi/zc.buildout,
TaK KaK 9TOT HEOIeHUMBIH Pecypc COAEPKUT CAMYIO CBEKYI0 MH(MOPMAIIUIO
o Buildout. 9ra moKymenTanmsa HACTOJBKO IIOJHAI, HACKOJIBKO 5TO BO3-
MOXKHO, M ee 00A3aTeJbHO [NOJIKEH IIPOUYUTATH Ka'KIbINl II0JIH30BaTelb
Buildout.

MOPTPET SHAMEHUTOCTW: BUILDOUT

Ixum ®yntoH (Jim Fulton)

H:xum PyaTOH — co3AaTesb U OJUH U3 WieHOB mpoekTa Zope Object
Database. [I:xum TaKksKe ABIAETCA OJHUM U3 co3martesieii Zope Object
Publishing Environment u Texanueckum nupexTopom Zope Corpo-
ration.

Ncnonb3osaHue Buildout

HecmoTpsd Ha TO, YTO MHOT'HE, KTO XMeJI IeJI0 C TeXHOJOTUAMU Zope, 3HAIN
o cymiectBoBanuu Buildout, sTo ocTaBasocs TaliHOM AJIA OCTAJbHOM YaCTH
noabsoBareseii Python. Buildout — aTo pexomMenayeMbIii MeXaHU3M pPas-
BepreiBanusa Plone. Jlnsa Tex, KTo He 3HakoM ¢ Plone: aTo cucTema ymnpas-
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JIEHUS COIEPKUMBIM IJIS CAATOB YPOBHS IPEAIIPUATHUS, 38 KOTOPOM CTOUT
OrpoMHOe coob1IecTBO paspaboTunkoB. Cucrema Plone 6blyia upe3BLIUaiiHO
CJIOKHA B YCTAHOBKeE, IIOKA He mosBuJcA mHCTpyMmMeHT Buildout. Temeps
o6amaromapsa Buildout yecranoska Plone BulmosiHsAeTCA TPUBUAJIBHO IIPOCTO.

Muorue gaske He momospeBaroT, uTo Buildout moixHO McIosb3oBaTh maske
IJIs yIpaBiaeHusa okpyskenneMm Python. Buildout — 310 Becbma nHTELIEKTY-
aJbHOE IporpaMMHOe obecIeueHre, KOTOPOMY TpedyeTcs BCero ABe BeIn:

e Tlocnenusasa Bepcud bootstrap.py. 3arpysuTh ee Bcera MOYKHO II0 apecy
http://svn.zope.org/*checkout*/zc.buildout/trunk/bootstrap/bootst-
rap.py.

e @aiixa buildout.cfg c UMeHaMu IIaKETOB /I YCTAHOBKH.

Jlyuinmii cmocod IpomAeMOHCTPHUPOBATH Bo3MmoskHOocTH Buildout coctoumt
B TOM, YTOOBI YCTAHOBUTH UTO-HUOYAb ¢ ero momoInbio. Hoa (Noah) mamu-
caJl ”HCTPYMEHT KOMAaHAHON CTPOKM IJIid yAaJeHUuA AyOIuMKaToB (aios,
KOTOPBIII MOXXHO HAWTH B IeHTpaJIbHOM pemosutapuu Python, PyPI. Msr
mompodyeM ¢ momoikio Buildout passepuyTs cpeny Python gia sanmycka
3TOT'0 MHCTPYMEHTA.

IITar 1: sarpyurs crenapuii buildout.py:

mkdir -p 7/src/buildout_demo
curl http://svn.zope.org/~checkout=/zc.buildout/trunk/
bootstrap/bootstrap.py > ~/src/buildout_demo/bootstrap.py

IITar 2: manucarts mpoctoii daiti buildout.cfg. Kak y»Ke roBOpuJIOCH BBIIIIE,
Buildout Tpebyet myist cBoeit paboTsl paita buildout.cfg. Ecnu moneiTarbes
3aMyCTUTH ClieHapuit buildout. py 6e3 daiina buildout.cfg, OymeT moayueHo
caenyIoiiee coo0IeHne:

$ python bootstrap.py

While:

Initializing.

Error: Couldn't open /Users/ngift/src/buildout_demo/buildout.cfg

g npumepa co3gaguM KOHQUTYPAIMOHHBIN (haily, KaKk IOKa3aHo B IIPU-
mepe 9.3.

ITpumep 9.3. IIpumep Konguzypayuonrozo gaitna Buildout

[buildout]

parts = mypython
[mypython]

recipe = zc.recipe.egg
interpreter = mypython
eggs = liten

Ecau coxpanuTs aTot (aita ¢ mmeHem buildout.cfg m 3aTeM cHOBa 3amyc-
TUTH clleHapuil buildout.py, OyAeT moJyueH BBIBOJ, KaK IIOKa3aHO B IPU-
mepe 9.4.



Mcnonb3osaHue Buildout 337

ITpumep 9.4. Coz0anue oxpyxcenus buildout

$ python bootstrap.py

Creating directory '/Users/ngift/src/buildout_demo/bin’

Creating directory '/Users/ngift/src/buildout_demo/parts’
Creating directory '/Users/ngift/src/buildout_demo/eggs’
Creating directory '/Users/ngift/src/buildout_demo/develop-eggs’
Generated script '/Users/ngift/src/buildout_demo/bin/buildout’

Ecyu 3ariasaayTh B 9TH BHOBb CO3JaHHbIe KAaTaJIOTH, Mbl HalifileM BBIIOJIHIE-
MbI€ IIPOI'PaMMEI, BKJIIOUAA OTAEJbLHBIN nHTEepuperaTop Python B KaTaore

bin:
$ 1s -1 bin
total 24

-rwxr-xr-x 1 ngift staff 362 Mar 4 22:17 buildout
-rwxr-xr-x 1 ngift staff 651 Mar 4 22:23 mypython

Temneps, Korga ObLIa BBRIIOJHEHA YCTAHOBKA MHCTpyMeHTa Buildout, mosk-
HO 3aIIyCTUTDL €r0 M MaKeT, KOTOPLIIl MBI OIpeIenii paHee, Oyaer pado-
TaTh, KaK IIOKa3aHo B mpumepe 9.5.

ITpumep 9.5. 3anyck Buildout u mecmuposearue ycmarnosxu

$ bin/buildout

Getting distribution for "zc.recipe.egg'.

Got zc.recipe.egg 1.0.0.

Installing mypython

Getting distribution for "liten’

Got liten 0.1.3.

Generated script '/Users/ngift/src/buildout_demo/bin/liten’
Generated interpreter '/Users/ngift/src/buildout_demo/bin/mypython’
$ bin/mypython

>>>
$ 1s -1 bin
total 24

-rwxr-xr-x 1 ngift staff 362 Mar 4 22:17 buildout
-rwxr-xr-x 1 ngift staff 258 Mar 4 22:23 liten
-rwxr-xr-x 1 ngift staff 651 Mar 4 22:23 mypython
$ bin/mypython

>>> import liten

Hakxomner, T. k. cienapuii «liten» ObLI cO3maH ¢ MCIIOJIB30BAHUEM TOUYKH
BXO0Jla, KOTOphIe 00CY KAAINCh paHee B 3TOI TJIaBe, TO IPU YCTaHOBKE ITaKe-
Ta ¢opMaTa egg MOMUMO MOJIYJSI aBTOMATUYECKHU OBLI YCTAHOBJEH KOH-
COJILHBI CIIeHAPHUII B JIOKAJIBHBIN KaTaJor bin B okpyxkenuu Buildout. Ec-
JIV TIOIIPOOOBATE 3aIllyCTUTEL STOT CIleHapUil, OyJeT MoJIyUYeH BLIBOJ, KaK I0-
KasaHo HUXKe:

$ bin/liten
Usage: liten [starting directory] [options]
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A command-1line tool for detecting duplicates using md5 checksums.

Options:

--version show program’'s version number and exit
-h, --help show this help message and exit

-¢, --config Path to read in config file

-s SIZE, --size=SIZE File Size Example: 10bytes, 10KB, 10MB,10GB, 10TB, or
plain number defaults to MB (1 = 1MB)

-g, --quiet Suppresses all STDOUT.

-r REPORT, --report=REPORT

Path to store duplication report. Default CWD

-t, --test Runs doctest.

$ pwd

/Users/ngift/src/buildout_demo

ITO OUEeHb IIPOCTOM U APKUI IpUMep, JeMOHCTPUPYIONINI, KaK MOMKHO HC-
mosb30oBaTh Buildout g cosmanus n301MpoOBAHHOM Cpeabl 1 aBTOMATHYE-
CKH Pa3BepPThHIBATH BCe HEOOXOAMMbIE 3aBUCUMOCTH IIPOEKTA M CaMOIi cpe-
nel. Tem He MeHee, 4TOOBI IIPOJEMOHCTPUPOBATL UCTUHHYIO MOIb Build-
out, HamM HEOOXOAMMO PACCMOTPETH eIlle OAUH ACIIEKT 3TOr0 MHCTPYMEHTA.
Buildout o6aamaeT moJHBIM «KOHTPOJIEM» HaJ KAaTaJOIOM, B KOTOPOM OH
BBINOJIHSETCSA, U IIPU KaXKJIOM 3alycKe oH uuTaet (aita buildout.cfg B 1mo-
MCKaX MHCTPYKIIUII. OTO 0O3HAYAET, UTO €CJU yIOAJUTDH IMaKeT egg U3 CIIU-
CKa, 9TO INPUBEAET K yAAJEeHUI0 MHCTPYMEHTA KOMaHJHOI CTPOKH 1 Ouo-
JUOTEeKH, KaK IIOKa3aHo B mpumepe 9.6.

ITpumep 9.6. Yoanernue sanuceil u3 koHQpuzypayuorHozo gaiina Buildout

[buildout]
parts =

Huxke mpuBoguTcs pe3yabTaT IIoBTOpHOro 3anycka Buildout mocisie yxase-
HUA TaKeTOB M HHTepIperaTtopa u3 cmucka. O6paTuTe BHMMAHNE, UTO
y Buildout nmeeTcsa MHOMKecTBO mapaMeTPOB KOMAHIHOMA CTPOKMU U B JaH-
HOM cJIyJae MBI YKasajgu KJiou -N, KOTOPBIH BCEro JIUIINbh MOAUDUIIUPYET
usMeHeHHBIe (aiiasl. OOLIUHO, Ha KaskaoM mepesanycke Buildout mepe-
CTpamBaeT MOJIHOCTHIO CBOIO Cpeny.

$ bin/buildout -N
Uninstalling mypython

Ecau tenephb 3arasgHyTh B KaTajor bin, MOXKHO OyaeT yoeauTbCSA, UTO UH-
TepPIpPeTaTop U MHCTPYMEHT KOMAaHIHOI CTPOKHU McuYesau. EAuHCTBEeHHOE,
YTO OCTAJ0Ch B HEM, 5TO CAM MHCTPYMEHT KOMaHAHOM cTpoku Buildout:

$ 1s -1 bin/
total 8
-rwxr-xr-x 1 ngift staff 362 Mar 4 22:17 buildout

OnpHako, ecjiv 3arJISHYTh B KATAJIOT eggSs, MOXKHO YBUAETh, UTO IIaKeT ycTa-
HOBJI€H, HO HeaKTHBeH. MBI He CMOKeM 3allyCTUTD €ro, TaK KaK MHTepIIpe-
TATOP OTCYTCTBYET:
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$ 1s -1 eggs

total 640

drwxr-xr-x 7 ngift staff 238 Mar 4 22:54 1liten-0.1.3-py2.5.eqgg
-rw-r--r-- 1 ngift staff 324858 Feb 16 23:47 setuptools-0.6¢c8-py2.5.eqg
drwxr-xr-x 5 ngift staff 170 Mar 4 22:17 zc.buildout-1.0.0-py2.5.egg
drwxr-xr-x 4 ngift staff 136 Mar 4 22:23 zc.recipe.egg-1.0.0-py2.5.eqg

Pa3paboTka ¢ ucnonb3osaHmnem Buildout

Temepsb, Korga MbI PACCMOTPEJN IIPOCTON IPUMEDP CO3AAHUS U yAATECHUS
cpenbl, yapapiseMoii mHcTpymMeHToM Buildout, MBI MoxkeM IBMHYTBHCS
IaJjbllle U CO3AATh Cpeay paspaboTKu, yupasiasemyio Buildout.

OnuH n3 HanboJiee TUIINYHLIX CIleHAPHMEB, KOorAa ucmoJbsyercsa Buildout,
BBITJIAUT OUEeHBb IIPOCTO. Pa3zpaboTumk MOKeT paboTaTh Hal OTAEJTbHBIM
IaKeTOM, KOTOPhIN HAXOAUTCA B PEIIO3UTAPUU CHUCTEMBI YIIPAaBJIeHUSI Bep-
cuaMu. Pa3spaboTuymK M3BJIEKAaeT CBOM MPOEKT B KATaJIOT BEPXHET0 YPOBHA
src. BuyTpu sToro xaraJiora oH 3amyckaer Buildout, xak ObLi1o ommcamo
BBIIIIE, IPUMEPHO C TaKUM KOH(PUTYPAITUOHHBIM (haiijom:

[buildout]
develop =
parts = test

[python]

recipe = zc.recipe.egg
interpreter = python
eggs = ${config:mypkgs}

[scripts]
recipe = zc.recipe.egg:scripts
eggs = ${config:mypkgs}

[test]
recipe = zc.recipe.testrunner
eggs = ${config:mypkgs}

virtualenv

Corsiacuo onmcanuio Ha crpauure B Python Package Index: «virtualenv —
9TO MHCTPYMEHT CO3JaHusA U30JUPOBaHHOM cpenbl Python». OcHoBHasA 3a-
Iada, KOTOpyio perraer virtualenv, cocroutr B ycrpaHeHUU KOHMDJINKTOB
MeXKay makeramMu. YacTo oAMH UHCTPYMEHT TpedyeT OJHY BEPCHUI0 HEKOTO-
poro makera, a APyroil MHCTPYMEHT — APYT'yI0 BEPCHUIO TOTO Ke maKeTa. ITo
MOJKeT IMOPOAUTH CUTYaIluio, Korga OyaeT HapyllleHa paboTOCIOCOOHOCTH
pabouero BeO-IPUIOIKEHUA, IIOTOMY UTO KTO-TO «CIAYUYAHHO» M3MEHUT CO-
Iep:KuMoe TJI00aJbHOTO KaTajora site-packages, oOHOBUB ITaKeT, UTOOBI
TMOJIYYUTH BOBMOXKHOCTD TOJIb30BAThCA APYT'UM NHCTPYMEHTOM.

C mpyroii CTOpOHBI, pa3paboTUNK MOKET He UMeTh IIpaBa Ha 3aIlluCh B IJIO-
O0asbHBII KaTajor site-packages, v Torja OH MOJKET C ITOMOIIbI0 virtualenv
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CcO3/IaTh BUPTYAJbHYIO Cpely, M30JUPOBAHHYIO OT CHCTEeMHOI cpeabl Py-
thon. MuactpymenT virtualenv nmpegocrasisgeT OTJINUYHBINA CIIOCO0 JIUKBUIM-
poBaTh IPo6JIEeMBI eIlfe A0 TOT0, KaK OHU IMOABATCS, TaK KaK OH IO3BOJIAET
CO3/1aTh HOBYIO CPely, YaCTUYHO UJIU IIOJHOCTHIO M30JIUPOBAHHYIO OT I'JIO-
6anbpHOTO KaTaJjora site-packages.

WucrpymenT virtualenv Takke MOKeT «pasBepTHIBAaThb» BUPTYAJILHYIO
cpeny, IIO3BOJISA PaspaboTUMKaM HAIIOJHATH €€ TOJbKO TPeOyeMbIMU IIa-
Keramu. Ilo cBoeMy feficTBHIO OH oueHb HanmoMuHaeT Buildout, Ho B oTiu-
Yype OT MOCJEeTHET0 He MCIOJb3YeT AeKJaPaTUBHBIN KOH(MUIYpPAIMOHHBIN
daitn. Caemyer 3aMeTUTh, 4TO 00a MHCTPyMeHTa, Buildout u virtualenv,
OUeHb IIINPOKO UCIIOJIb3YIOT OubanoTeKy setuptools, cOIpoBoK IeHEM KO-
TOPOI#1 B HacTosAlIee BpeMs sauumaerca @Puinun k. 36u (Phillip J. Eby).

NOPTPET 3HAMEHUTOCTW: VIRTUALENV

1 bukuur (lan Bicking)

SH BuUKuWHTr oTBeuaeT 3a TaKoe KOJMYECTBO IIAKEeTOB
Python, uTo emy yacTo ObIBaeT CJIOKHO YCIEAUTH 3a
BceM. VM ObLI HanucaH nakeT Webob, asiasaromuiics
yactbio Google App Engine, Paste, virtualenv, SQL-
Object m MHOrMe Apyrue makeThl. Bl Mo)KkeTe moce-
TUTE ero 0JIor o agpecy: hittp://blog.ianbicking.org/.

Tak Kak Ke IIOJb30BAThCA MHCTPyMeHTOM virtualenv? Camsuiii mpocToit
CcII0c00 — YCTAHOBUTH €T'0 C IIOMOIITHIO easy_install:

sudo easy_install virtualenv

Eciu BBHI mIaHupyeTe MCIIOJb30BaTh virtualenv ToJabKO ¢ 0gHOM Bepcueit
Python, Takoit moaxon BIoJHe onpaBabiBaeT cebsa. Eciau y Bac ycraHoBe-
HO HeCKOoJIbKO Bepcuii Python, nanpumep, Python 2.4, Python 2.5, Python
2.6 u, Bo3amosxH0, Python 3000, 1 mpu 5TOM OHU YCTAHOBJIEHBI B OAUH 1 TOT
JKe KaraJjor bin, Takoii Kak /usr/bin, Torga jyudiie OyaeT MCIOJIb30BATH
MHOM IIOAXO0[, IIOCKOJbKY B OOUH U TOT K€ KaTaJIoT MOKHO YCTaHOBUTH
TOJIBKO OJUH CIleHapuil virtualenv.

Oguu u3 crmoco00B IOJYUYUTHL HECKOJIBKO clleHapueB virtualenv, pa6oraro-
IUX ¢ pasHbIMHU Bepcusamu Python, cocTouT B TOM, UTOOLI IIPOCTO 3arpy-
3UTh MOCJIEJHIOI Bepcuio virtualenv u co3gaTh IICEBIOHUMBI IJIs KA 0N
Bepcuu Python. Huske onuceiBaeTcs, Kax 9TO CAeJIATh:

1. curl http://svn.colorstudy.com/virtualenv/trunk/virtualenv.py > virtu-
alenv.py

2. sudo cp virtualenv.py /usr/local/bin/virtualenv.py
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3. Cosgarh IBa ICeBIOHMMA B KOMaHAHOU 00oaouke Bash uau zsh:

alias virtualenv-py24="/usr/bin/python2.4 /usr/local/bin/virtualenv.py”
alias virtualenv-py25="/usr/bin/python2.5 /usr/local/bin/virtualenv.py”
alias virtualenv-py26="/usr/bin/python2.6 /usr/local/bin/virtualenv.py”

CosmaB cpefy ¢ HECKOJbKUMHU CIeHAPUAMU, MOMKHO NBUHYTHLCA AAJbIIIE
¥ CO3JaTh HECKOJbKO KOHTeliHepoB virtualenv, mo ogHOMY AJId Kax IO
Bepcuu Python, xoTopsie Ham moTpebyioTcsa. Huike moxkasaHo, KakK 3To me-
JaeTcs.

Cospmanmne BUpPTyaabHOM cpeasl Python 2.4:

$ virtualenv-py24 /tmp/sandbox/py24ENV

New python executable in /tmp/sandbox/py24ENV/bin/python

Installing setuptools................. done.

$ /tmp/sandbox/py24ENV/bin/python

Python 2.4.4 (#1, Dec 24 2007, 15:02:49)

[GCC 4.0.1 (Apple Inc. build 5465)] on darwin

Type "help”, "copyright”, "credits” or "license” for more information
>>>

$ 1s /tmp/sandbox/py24ENV/

bin/ 1lib/

$ 1s /tmp/sandbox/py24ENV/bin/

activate easy_installx easy_install-2.4x python= python2. 4@

Cospmanne BUpTyaabHOM cpensl Python 2.5:

$ virtualenv-py25 /tmp/sandbox/py25ENV

New python executable in /tmp/sandbox/py25ENV/bin/python

Installing setuptools.......... ... .. ... . ... ... done.

$ /tmp/sandbox/py25ENV/bin/python

Python 2.5.1 (r251:54863, Jan 17 2008, 19:35:17)

[GCC 4.0.1 (Apple Inc. build 5465)] on darwin

Type "help”, "copyright”, "credits” or "license"” for more information
>>>

$ 1s /tmp/sandbox/py25ENV/

bin/ 1lib/

$ 1s /tmp/sandbox/py25ENV/bin/

activate easy_installx easy_install-2.5+ python= python2. 5@

Ecin BHMMATENbHO B3TJIAHYTH Ha BBIBOJ KOMAaH]I, MOKHO 3aMETUTH, UTO
virtualenv cosgain karamoru bin u lib. BHyTpu karajora bin HaXOQUTCS MH-
TepIpeTraTop Python, KOTOPBIH MCIIOJB3YeT KaTajor lib Kax cOOCTBEHHBIH
JOKAJbHBIN KaTaJior site-packages. IIpyroii saMeTHO# 0COGEHHOCTHIO SIB-
JdeTcA HaJW4Yue MpeayCcTaHOBJIEHHOTO ClleHapusA easy_install, 4To mo3Bo-
JA€eT yCTaHABJIUBATDH NAKEThl B BUPTYAJIbHYIO CPENY.

Haxowuelr, Ba:KHO OTMETUTH, UTO CYIIIECTBYET ABa cnocoba paboThI ¢ CO3TaH-
HOUW BUPTYyaJIbHOU cpenoii. MoKHO 3allyCTUTh BUPTYAJbHYIO CPELy, SIBHO
yKasasB MOJIHBIHA IYTh K UHTEPIPETATOPY:

$ /src/virtualenv-py24/bin/python2.4
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Wi M0KHO MCIIOJIBE30BATE CIleHAPUM activate, HaXOmAIUICA B KaTajore
bin TpedbyeMoii BUPTYaJIbHOMN Cpelbl, YTOOBI aKTUBUPOBATEL 3Ty cpedy 0es
BBOJIa TIOJTHOTO IIYTH. OTO JOIOJHUTEJIbHBIN CII0Cc06, KOTOPHIN BbI MOYKETE
HCII0JIb30BaTh, HO OH HE ABJSETCA 0013aTeJIbHBIM, TaAK KaK BbI BCErZa MO-
JKeTe BBECTH NIOJIHBIA ITyTh K TpebyeMmoii BUpPTyanabHOU cpexe. Hyr Xei-
manu (Doug Hellmann), onue u3 pelieH3eHTOB 9TOM KHUTHY, HAIINCAJ UHTe-
DECHBIH CIleHapUii, JOCTYIIHBIN 10 axpecy: http://www.doughellmann.com
/projects/virtualenvwrapper/. OH uCIONB3yeT ClieHAPUH activate u MeHIO
Ha A3bIKe Bash, KoTopoe 1mo3BojseT BLIOUPATh, KaKasd cpefa JOJKHA ObITh
3alyIrneHa.

Co3paHue coOCTBEHHbIX BUPTYaNbHbIX OKPYXXEHUN

Bepcusa virtualenv 1.0, KoTtopasa Oblja TeKkyIeil Ha MOMEHT HATUCAHUSA
9TOM KHUTH, BKJIIOUAET MOAAEPKKY CO3MaHUs ClleHapueB Pa3BepPThIBAHUA
COOCTBEHHBIX BUPTYAJbHBIX OKPYy:KeHUl. [[00UThCA 9TOTO MOMKHO C TIOMO-
mbio QYHKIIMKU Vvirtualenv.create_bootstrap_script(text). 9ra (pyHKIIUS
co3JaeT CclieHapUii pasBepPThIBAHUSA, KOTOPBIN II0 CBOEMY AeHCTBUIO HAIIO-
MuHaer virtualenv, Ho oGJiazaeT pacIInPeHHBIMI BO3MOYKHOCTAMY aHAJIH-
3a IIapaMeTpPoB C IIOMOIIbLI0O (MYHKIIMII, OIpenessdeMbIX II0Jb30BaTejieM,
extend_parser() m adjust_options(), 1 II03BOJIAET BLINOJHATE JeHCTBUSA I10-
cJie YCTaAHOBKU C ITIOMOIIbI0 pyHKInu after_install().

JlaBaiiTe TOCMOTPUM, HACKOJBKO IIPOCTO CO3JAaTh COOCTBEHHBIN ClleHApUit
pas3BepTHIBAHUSA, KOTOPLIA yCTAHOBUT virualenv m 3afgauHblil Habop maKe-
TOB B HOBYIO cpeny. BodbMeM omsAThH B KauecTBe mpuMepa nmaker liten. Ms1
MOJKEM C IIOMOIIBIO Virtualenv co3gaTs cOBEPINIEHHO HOBYIO BUPTYaAJIbLHYIO
cpeny 1 yCTAHOBUTL B Hee maker liten. B mpumepe 9.7 moxasamo, Kak cos-
IaeTcs CIleHApUs pa3BePTLIBAHUS COOCTBEHHOM BUPTYaJIbHOM cpeabl, KOTO-
pBIil yeTamaBInBaeT maker liten.

IIpumep 9.7. IIpumep cyernapus, pa3éepmuvl8aiou,e20 HOBYI0 6UPMYAIbHYI0 cpedy

import virtualenv, textwrap
output = virtualenv.create_bootstrap_script(textwrap.dedent("""
import o0s, subprocess
def after_install(options, home_dir)

etc = join(home_dir, ‘etc’)

if not os.path.exists(etc):

os.makedirs(etc)
subprocess.call([join(home_dir, "bin", ‘'easy_install’),
‘liten’])
"))

f = open('liten-bootstrap.py’, 'w').write(output)

ATOT clieHApPUU ABJSETCA M3MEHEHHOU Bepcuell mpuMepa M3 JOKyMeHTAa-
nuu K virtualenv u 3mech ocoboe BHEMaHUE cleAyeT o0paTUTh Ha IIOCJIe-
HUe IBe CTPOKMU:

subprocess.call([join(home_dir, 'bin", 'easy_install'),
"liten'])
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"))
f = open('liten-bootstrap.py’, 'w').write(output)

B nByx cioBax, 9Tu CTPOKU IpeqnuckiBaioT GyHKIUK after_install() BBI-
IOJIHUTD 3aIlVCh B HOBBIH (haits ¢ uMmeHeM liten-bootstrap.py, pacioyIoKeH-
HBIH B TeKyIleM paboueM KaTajore, 1 3aTeM C ITIOMOIIbI0 easy_install ycra-
HOBUTH MOAYJIb liten. BaXHO 0OTMETHUTH, UTO 3TOT (PparMeHT IPOTrPAMMHEOTO
Kozma coszact daitnm bootstrap.py, KOTOPHIN 3aTeM OyIeT MCIOJB30BaThCA
npu 3amycke. Ilocie 3amycka sToro creHapusa MbI mojayuum (paiua liten-
bootstrap.py, KOTOPHIH MOTOM MOKHO IIepeZiaTh Pa3paboOTUNKY WM KOHeU-
HOMY TI0JIb30BATEJIO.

Ecau 3anyctuTsh crieHapuii 1iten-bootstrap. py 6e3 mapamerpoB, OoT Hero 0y-
JIeT IOJIyUYEeH CIeYIOINil BEIBOM:

$ python liten-bootstrap.py
You must provide a DEST_DIR
Usage: liten-bootstrap.py [OPTIONS] DEST_DIR

Options:

--version show program’'s version number and exit

-h, --help show this help message and exit

-v, --verbose Increase verbosity

-q, --quiet Decrease verbosity

--clear Clear out the non-root install and start from scratch

--no-site-packages Don't give access to the global site-packages dir to the
virtual environment

Ecau 3anycTuTh 8TOT clieHapuii, YyKasaB eMy KaTajJor Ha3HaueHus, OyIeT
MOJIyYeH CJeAYIOIIUii BEIBO

$ python liten-bootstrap.py --no-site-packages /tmp/liten-ENV
New python executable in /tmp/liten-ENV/bin/python

Installing setuptools.......... ... ... .. ... .. done.
Searching for liten

Best match: liten 0.1.3

Processing liten-0.1.3-py2.5.egg

Adding liten 0.1.3 to easy-install.pth file

Installing liten script to /tmp/liten-ENV/bin

Using /Library/Python/2.5/site-packages/liten-0.1.3-py2.5.eqg
Processing dependencies for liten
Finished processing dependencies for liten

Hamr mHTe/IIeKTyalbHBIN ClleHapUii aBTOMAaTHUYECKU CO3JAJ Cpeay C Ha-
muM monyaeMm. Eciau Tereps 3alyCcTUTh HHCTPYMeEHT liten ¢ mosHbIM myTem
K BUPTYaJIbHOMH Ccpefie, MbI IIOJYUYUM CJeLYIoIIee:

$ /tmp/liten-ENV/bin/liten
Usage: liten [starting directory] [options]

A command-1line tool for detecting duplicates using md5 checksums.

Options:
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--version show program’'s version number and exit
-h, --help show this help message and exit
-c, --config Path to read in config file

-s SIZE, --size=SIZE File Size Example: 10bytes, 10KB, 10MB, 10GB, 10TB, or
plain number defaults to MB (1 = 1MB)

-q, --quiet Suppresses all STDOUT.

-r REPORT, --report=REPORT

Path to store duplication report. Default CWD

-t, --test Runs doctest.

ITOT IPUEM CTOUT TOTO, YTOOBI 3HATH O HEM, TAK KaK OH IIO3BOJIAET CO3/a-
BaTh IIOJHOCTHIO N30JIMPOBAHHYIO ¥ PA3BEPHYTYIO BUPTYAJIbHYIO CPELNY.

Mgz1 HagmeeMcsi, UTO B 9TOM pasfeie HaM yAajJoCh ITOKa3aTh OJHO M3 OCHOB-
HBIX IIPEMMYIIeCTB virutalenv — ero mpocToTy B MCIIOJIb30BAHUN U HU3yUe-
Hun. BoJsbire, yem uto GBI TO HM OBLIO, Virtualenv moumraer CBAIEHHOE
mpasuio KISS (keep its syntax simple — coxpaHsiii CHHTAKCUC KaK MOXKHO
poIIe), ¥ OMHOM STOM MPUUYMHEI YKe MOCTATOUYHO, YTOOBI HOAYMATh 00 mC-
TMOJIb30BAHUY 9TOT'0 MHCTPYMEHTA AJA YIPAaBJIEHUA N30JIUPOBAHHBIMHU Cpe-
naMu paspaboTku. Eciiu y Bac UMeIoTCA JOIMOJIHUTEIbHbIE BOIIPOCHI, Kacaio-
IIecss 9TOr0 MHCTPYMEHTa, 00sS3aTeJIbHO IIOCETUTE IOUYTOBYIO PACCBHLIKY
virtualenv mo aapecy hkttp://groups.google.com/group/python-virtualenv/.

MeHep)xep naketoB EPM

Menenm:xep maxkeroB EPM cosgaer «pomHbIe» MaKeThI AJA KayKIOH olepa-
IMOHHON CHUCTEeMBEI, II09TOMY OH JOJIKeH HPUCYTCTBOBATh B JIIO0OOI cucTe-
Me, TZie IPOU3BOJUTCA «COOpKa» MaKeToB. Biarogaps HeBePOATHBIM yCIIe-
XaM TeXHOJIOTUI BUPTYaIU3aIlUU 3a MOCJIEJHIE HECKOJIBKO JIET He COCTaB-
Js1eT HUKAKOTO TPYAa YCTAHOBUTH U HACTPOUTH HECKOJBKO BUPTYAJIbLHBIX
mamuH. S cos3man MaJieHBKHME KJlacTep BUPTYaJbHBIX MalIuH (C MUHU-
MaJILHBIM IOTPEeOJIeHNEeM MaMATH), KOTOPhIe 3arPyKaIOTCS B PEIKUME, dK-
BuBajeHTHOM ypoBHI0O 3 B Red Hat, — uToOBI IIpOBEepUTH IIPUMEPHI IPO-
TPaMMHOTO0 KOZIa, KOTOPbIe IPUBOASATCA B TOM KHUTE.

Baepsbie BosmoskHOCcT EPM mpomeMoHCTpupoBaa MHe MO KoJljIera, Ko-
TOPBLIN OMHOBPEMEHHO SBJAeTCA ogHuM 13 paspadborunkoB EPM. f Torma
MCKaJI MHCTPYMEHT, KOTOPBIN MO3BOJMNJ Obl MHE CO3MaBaTh IIAKEThI IIPO-
rpaMMHOr0 00ecHeueHnsi, KOTOPOoe s pa3padaTbiBaj, B 3aBUCHMOCTH OT TH-
ma olmeparuoHHOM cucTeMbl, 1 OH HasdBaJ EPM. Ilocie mpouTeHuss HEKOTO-
poil noKyMmeHTanmuu Ha canTe http://www.epmhome.org/epm-book.html
S OBLJI IPUATHO YAUBJIEH, HACKOJbKO IIPOCTHIM 1 0€300/1e3HEHHBIM OKAa3aJI-
cA TPOIlecC CO3MaHMWsA MaKeToB. B sToM pasiese MBI MPOMaeM BCe STAIIbI
co3aHmsa MmaKeTa MPOrPaMMHOTr0 o0ecIeueHusi, TOTOBOTO K YCTAHOBKe Ha
caMbIX pasubIx miaardgopmax: Ubuntu, OS X, Red Hat, Solaris u FreeBSD.
9Tu 1MI1aru JeTrKo MOTYT ObITh TPUMEHEHBI K IPYTUM CUCTeMaM, HOAIePIKI-
BaroruMm EPM, rakum xkaxk AIX nau HP-UX.
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IIpe:xme uem mepefiTH K U3YUEHUIO, TPUBEIY HEKOTOPhIe HAaUaJbHEIE cBele-
Husa o EPM. CoriacuHo opuIinaaibHON JOKYMEHTAIMMN, 3TOT MEHeIKep Ia-
KeTOB M3HAYAJILHO IIPeIyCMaTPUBAJ COOPKY AUCTPUOYTUBOB IPOTPAMMHO-
ro obecneuyeHus B JBOMYHOM (hopMaTe, Ha OCHOBe 00IIei cuernupuKamuu
dopmara. Biarogaps Taxkoii mOCTaHOBKe 3aJlauM OSHU U Te Ke (ailjabl gu-
CTPUOYTUBOB MOTJIA MCIIOJIB30BAThCSA B JIIOOBIX OIEPAIIMOHHBIX CHCTEMaX
U OJid BcexX (pOpMaToB.

TpebGoBaHusa N ycTaHOBKa MeHea)kepa naketoB EPM

Hna ycramoBkum EPM tpebGyerca TOJBKO KoMaHAHAA OOOJIOUKA TUIIA
Bourne shell, komnouiasarop sseika C u nporpammbl make u gzip. Bee st
YTUJINUTHI JeTKO MOJYUYUTh IpaKkTuuecKku B 060 UNIX-momobHOIT cucTe-
Me, ecJii OHU y:Ke He yCTaHOBJeHbI. Ilocjie TOro Kak MCXOIHBIE TEeKCTHI
EPM 6yayT 3arpysKeHbl, HEOOXOANMO BBIMOJHUTE CAEAYIOIYIO IIOCJIeI0BAa-
TEJbHOCTh KOMAaH/I:

./configure
make
make install

Co3paHune guctpmnbytmea Hello World ¢ nHcTpymeHTOM
KOMaHAHOW CTPOKMN

IIpe:xk e uem mpucTymaTh K co3ganuio naketos ajs Jio6oi UNIX-nmomo6HOI
CHCTEMBbI, HeOOXOQUMO NUMETHb UT0-JI160, YTO TpebyeTcs yrmakoBaTh. B ngyxe
CJIOKUBIIIUXCA TPAAUIIAI MBI CHAYaJa CO3AAANM IIPOCTOM MHCTPYMEHT KO-
MaHIHOM CTPOKHU C mMeHeM hello_epm. py, KaK IIOKa3aHo B mpuMepe 9.8.

ITpumep 9.8. Hucmpymenm komanonoii cmpoxu Hello EPM
#!/usr/bin/env python
import optparse

def main()
p = optparse.OptionParser()
p.add_option('--0s', '-0', default="=«NIX")
options, arguments = p.parse_args()
print 'Hello EPM, I like to make packages on %s’ % options.os

if __name__ == "__main__":
main()

Ecyu 3anyCcTUTE 5TOT ClieHapUii, OyAeT IIOJyUeH CIe YOI BEIBOM:

$ python hello_epm.py
Hello EPM, T like to make packages on =NIX

$ python hello_epm.py --0s RedHat
Hello EPM, I like to make packages on RedHat
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Co3paHue nnaTtopmMo3aBUCUMbIX NAaKEeTOB
c nomouwbio EPM

«OCHOBBI» HCIIOJIB30BAHUS HACTOJBKO IIPOCTHI, UTO MOKET BHI3BATH y Bac
HeJIOoyMeHUe, IOUeMy paHbllie BEI HUKOTAa He moJib3oBaaruchk EPM nisa yna-
KOBKU Kpocc-IL1aT(OopMeHHOTO IIporpaMMHoOro obecrneuenusi. EPM uuraer
daita(pl) ¢ «IepeyHeM» , OMUCHLIBAIOIIIMM BaIll HAKeT ¢ IIPOrPaMMHBIM obec-
neuenneM. KoMMeHTapuu B 9TOM «IIe€peUYHe» HAUMHAIOTCA C CUMBOJIA #, TU-
PEKTUBBI — C CUMBOJIA %, IePEMeHHBIE — C CUMBoJIa $ 1, HAKOHEI], CTPOKU
¢ uMeHaMmu GaiyioB, KaTaJOTOB, CIleHAPUEB WHUITNAJIUB3AIUY U CUMBOJIT-
YeCKUX CCHLJIOK HAUMHAIOTCA C aJI(h)aBUTHOTO CUMBOJIA.

C momomisio EPM M0:KHO co3maBaTh KaK YHUBepcaJbHbBIE Kpocc-TLraTdop-
MEeHHBIE CIIeHapUM YCTAHOBKHU, TaK U IJIAT(OPMO3aBUCUMbIe MaKeThbl. MbI
COCPEeOTOUYNMCS Ha CO3JaHUHU IJIaT(POPMO3aBUCUMBIX (haiiOB IIaKeTOB.
Crenyroliuii mar Ha OIyTH K CO3TaHUIO ILJIaT(POpMO3aBUCUMOTO MaKeTa 3a-
KJIIOUaeTCs B CO3JAaHUU MaHUdecTa, NI «IIePeuHsi», OMUCHLIBAIOIIEro Ia-
KeT. B mpumepe 9.9 npuBoguTcs 1mabioH MaHu(eCTa, NCI0JIb30BaBITNICA
HaMU IJI CO3LAHUSA MMAaKeTa ¢ HAIINM WHCTPYMEHTOM KOMAaHIHOUN CTPOKH
hello_epm. Boo0Oiiie, 5TOT I1a0JI0H ABJSETCSA HACTOJBKO YHUBEPCAJILHBIM,
YTO BBI MOJKETE MCIIOJBb30BaTh €0 C HESHAUYNUTEJIbHBIMU NU3MEHEHUAMMU OJIA
CO3IaHUsA CBOUX COOCTBEHHBIX NHCTPYMEHTOB.

ITpumep 9.9. Illaba0H «nepeuns» 0as EPM

#0ann nepeyrHa ona EPM MOxeT MCnoNb30BaTbCHA NS CO3AAHWA NAKeTOB Mof
#n0byio 13 cnepyowsx nnaToopm

#epm -f format foo bar.list ENTER

#lapameTp format MoxeT ObTb OAHMM M3 CREdylWMX KIYEBHIX CMOB:

#aix - nakeTo C nporpamMmHbiM obecrnedeHnem ang AIX.

#bsd - nakeTs ¢ nporpammHbiM obecnedvexnem ang FreeBSD, NetBSD unn OpenBSD
#depot mnu swinstall - nakeTe ¢ nporpammHbiM obecnedenuem ang HP-UX.
#dpkg - nakeTe ¢ nporpammHbeM obecnederuem ang Debian

#inst wnu tardist - nakeTe ¢ nporpammHbiM obecnederuem ana IRIX.

#native - "pogHbie” ana Tekyuwein nnatoopme nakeTs (RPM, INST, DEPOT, PKG, ...).
#0SX - nakeTh C nporpammHbiM obecnedeHnem ang MacOS X.

#pkg - nakeTsl C nporpaMmHeiM obecnedennem ana Solaris.

#portable - mepeHocuMble makeTh C MpPOrpaMMHbiM obecnedyeHnem (Mo ymonyaHuio)
#rpm - nakeTo C nporpammHbiM obecnedveHnem ang Red Hat.

#setld - nakeTs C nporpamMmHeiM obecrnedeHuem ana Tru6d (setld).

#slackware - nakeTw C nporpammHbiM obecrnedeHnem ang Slackware.

# Pasgen ¢ uHbopmaumen o nNpoaykTe

%product hello_epm

%copyright 2008 Py4SA

%vendor O0’'Reilly

%license COPYING

%readme README

%description Command Line Hello World Tool
%version 0.1
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# llepeMeHHble ANa CueHapus aBTOMATUHECKON KOHOUTypauuu

$prefix=/usr
$exec_prefix=/usr
$bindir=${exec_prefix}/bin
$datadir=/usr/share
$docdir=${datadir}/doc/
$1libdir=/usr/1ib
$mandir=/usr/share/man
$sredir=.

# BoinonHaembie darns

%system all
f 0555 root sys ${bindir}/hello_epm hello_epm.py

# [lokymeHTauus

%subpackage documentation

f 0444 root sys ${docdir}/README $srcdir/README

f 0444 root sys ${docdir}/COPYING $srcdir/COPYING

f 0444 root sys ${docdir}/hello_epm.html $srcdir/doc/hello_epm.html

# Oainsl CTpaHWL, CnpaBOYHOrO pykoBoAcTBa (man)

%subpackage man
%description Man pages for hello_epm
f 0444 root sys ${mandir}/mani/hello_epm.1 $srcdir/doc/hello_epm.man

Ecinu zarmanyTs BHYTphL (haitna, KOTODPBIE Mbl HaszBanau hello _epm.list,
MOXKHO 3aMETHUTh, UTO MBI OIIPEeIe/INIu IepeMeHHyo $srcdir, sHaueHne Ko-
TOPO#l COOTBETCTBYET TEKyIlleMy paboueMy KaTaJjory. UYro6bl co3gaTh Ima-
KeT IJis J1000# 13 BO3MOMKHBIX IIJ1aT(GOpM, HaM HEOOXOANMO CO3IaTh B Te-
KyineM paboueM Karajore cjexayiomiue (ganabl m Karajgoru: README,
COPYING, doc/hello_epm.html u doc/hello_epm.man. B aTom 3xe Karajo-
re DOJI’KeH HaXOIUThCs U HAIll clieHapuii hello_epm. py.

IIpu KenaHum MBI MOXXKeM «00MaHyTh» EPM, IIpocTO MOMECTHUB IIyCThIE
(aiinel B KaTayor, KOTOPBIN IIpeJIojiaraeTcs yIIaKoBaTh, BHIIIOJHUB CJe-
IYIOIVe KOMaHIbI:

$ pwd
/tmp/release/hello_epm

$ touch README

$ touch COPYING

$ mkdir doc

$ touch doc/hello_epm.html
$ touch doc/hello_epm.man

Ecan Telnepsb 3arJIAHYTh B HaAIll KaTaJIor', MOXHO YBUAETH CJIeOYyIOIliee ero
Comepxumoe:

$ 1s -1R
total 16
-rw-r--r-- 1 ngift wheel 0 Mar 10 04:45 COPYING
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-rw-r--r-- 1 ngift wheel 0 Mar 10 04:45 README
drwxr-xr-x 4 ngift wheel 136 Mar 10 04:45 doc

-rw-r--r-- 1 ngift wheel 1495 Mar 10 04:44 hello_epm.1list
-rw-r--r--@ 1 ngift wheel 278 Mar 10 04:10 hello_epm.py

./doc:

total 0

-rw-r--r-- 1 ngift wheel 0 Mar 10 04:45 hello_epm.html
-rw-r--r-- 1 ngift wheel 0 Mar 10 04:45 hello_epm.man

Co3paHue nakeTa

Temeps y Hac uMeeTCsa KaTaJoT ¢ (DANJIOM «IIePeUHs», COAeP KAl JUPeK-
THUBBI, KOTOPbI€ MOTYT OBITH BBHITIOJTHEHEI Ha JII0001 aTdopMme, Tje mMeeT-
ca nognep:xka EPM. Temeps Bce, UTO 0CTaJIOCh CIEJIATD, 3TO 3AIIYCTUTH KO-
MaHIy epm -f, T00aBUB K Hell HasdBaHUe IJIaT(OPMbI 1 UM (paiijia mepeuHs.
B npumepe 9.10 nmoxasano, Kak 9To BeIraaguT B OS X.

ITpumep 9.10. Cosdanue «podrnozo» 0asa OS X uncmanaamopa ¢ nomoujbio EPM

$ epm -f osx hello_epm hello_epm.list
epm: Product names should only contain letters and numbers

~C

$ epm -f osx helloEPM hello_epm.list

$ 11

total 16

-rw-r--r-- 1 ngift wheel 0 Mar 10 04:45 COPYING
-rw-r--r-- 1 ngift wheel 0 Mar 10 04:45 README
drwxr-xr-x 4 ngift wheel 136 Mar 10 04:45 doc

-rw-r--r-- 1 ngift wheel 1495 Mar 10 04:44 hello_epm.1list

-rw-r--r--@ 1 ngift wheel 278 Mar 10 04:10 hello_epm.py
drwxrwxrwx 6 ngift staff 204 Mar 10 04:52 macosx-10.5-intel

O6paTuTe BHUMaHUe Ha MpeayIpe:KIeHne, KOTOPoe OBILIO IIOJYyUYeHO HpPU
MOIBITKE HUCII0JH30BATh CUMBOJI MIOAUEPKUBAHUA B UMeHU makKeTa. I1o aToi
MpUYKMHE MBI JAJIU TaKeTy JPYyroe Ha3BaHue 1 IOBTOPHO 3aIlyCTUJIN KOMaH-
ny. B pesyabrare ObLI co3maH KaTajor macosx-10.5-intel co ciaenyomnium
COZIEePsKUMBIM

$ 1s -la macosx-10.5-intel

total 56

drwxrwxrwx 4 ngift staff 136 Mar 10 04:54 .

drwxr-xr-x 8 ngift wheel 272 Mar 10 04:54 ..

-rw-r--r--@ 1 ngift staff 23329 Mar 10 04:54 helloEPM-0.1-macosx-10.5-
intel.dmg

drwxr-xr-x 3 ngift wheel 102 Mar 10 04:54 helloEPM.mpkg

ITo oueHb yI00HO, TaK KakK ObLI co3aaH Gaiia apxuBa .dmg, KOTOPBIN ABJI-
ercs «pogHBIM» GopMmarom s OS X, comepsxaluii HAIl WHCTAJJISATOP
Y MHCTAJLIATOP, «poauoii» giasa OS X.

Ecau Teneps 3anycTUTh YCTAaHOBKY, MOYKHO 3aMETUTD, uT0 OS X ycTaHOBUT
mycThie (Gaiabl Co CTPAHUIEH CIIPABOYHOI'0 PYKOBOACTBA U C JOKYMEHTa-
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Imyei U BhIBEET COAEePIKUMOe IIyCcTOoro (aia ¢ JIUIEH3NOHHBIM COrJIalie-
HUEeM. B KOHEYHOM HTOre Halll MHCTPYMEHT 6y,1:(e'1' IIOM€EIlleH TOYHO Tyzaa,
Kyza ObLI0O YKa3aHOo, 1 eMy Oy/AeT IPUCBOEHO 3aJaHHOe HAMU MMS:

$ which hello_epm

/usr/bin/hello_epm

$ hello_epm

Hello EPM, I like to make packages on *NIX
$ hello_epm -h

Usage: hello_epm [options]

Options:

-h, --help show this help message and exit
-0 0S, --0s=0S

$

BbiBoa: EPM pencrButenbHO NPoCT B UCMOJIb30BaHNN

Ecau ¢ moMomnibio KOMaHAbI SCP - CKOOMPOBATh KaTaJjor /tmp/release/hel-
lo_epm B Red Hat, Ubuntu uan Solaris, MBI cMOK€eM BBITIOJHUATEL OGHY U TY
JKe KOMaHAy CO3MaHWs MTaKeTa, 3a MCKJIIUeHHeM HasBaHUA IJIaT(OPMBI,
¥ OHA «IIPOCTO OyZeT padboTaThb». B rimase 8 MbI y3HAIN, Kak co3aaTh «(pep-
My» OJis COOPKH, UTOOBI BhI MOIJIM MOMEHTAJBHO CO3JaBaTh KPOCC-ILJIAT-
dopmennbie makersl. O0paTUTe BHUMAHNWE, UTO BCe NpEJCTaBJIeHHBIE HC-
XOOHBbIE€ TEKCTHhI IIPDMMEPOB HaApAAYy C CO3JaHHBIM IIaKe€TOM, JOCTYIIHBI OJIA
3arpysku. Temeps y Bac ecTh Bce HeOOXOIMMbIE 3HAHUS, YTOOBI 38 HECKOJIb-
KO MMHYT, HEMHOI'O MUI3MEHHUB IIPMMEP, HauaTh CO3JaBaTb CBOU COGCTBeH‘
HbIe Kpocc-IaaT(opMeHHbIE TaKeTHhl.

Meuemxep nakeroB EPM B cocTOAHNY IPEAJIOMKUTD €IIe IeJIbIN Psg JOII0JI-
HUTEJbHBIX OCOOEHHOCTEH, HO OHU BBIXOLAT AAJEKO 38 PAMKH 9TOH KHUTU.
Ecyu Bam nHTepecHO y3HATH O TOM, KaK CO3JaBaTh IIAKETEI C YUETOM 3aBU-
CHUMOCTEM, KaK 3aIlyCKaTh IpeJ- U IOCTYCTAHOBOUHLIE CIIEHAPUU U TaK Ia-
Jjee, TO BaM CJiefyeT oOpaTUThCA HEIOCPEACTBeHHO K O(PUIINAIbLHOM JOKY-
menTtanuu EPM, rie onuceIBalOTCSA BCE 3TH CJIyYad 1 MHOTOE APyroe.
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Mpoueccbl U MHOro3apgavyHoCTb

BBepeHue

OobpartiteHue ¢ IpoIieccamMmu Ajs cucreMHoro agMmuuaucTparopa UNIX /Linux —
9TO peayiny JKU3HU. BBl JOJKHBI 3HATH O CIleHAPUAX 3aIyCKa CUCTEMHBIX
cay:K0, YPOBHSAX 3alycKa, JeMoHaX, O 3aJaHuAX ILJTaHWUPOBIIUKA Cron,
0 JOJITOKUBYIIIUX IIPOIlECCax, O MHOT03aJauHOCTH U O Macce IPYTUX IIPO-
o6xem. K cuacTbio, 361k Python memaer pabory ¢ mpormeccaMu yaAUBUTEIBHO
npocteiM AesoM. Haumuas ¢ Bepcuu Python 2.4, mosasuica yHuBepCab-
HBI MOAyJb sSubprocess, MO3BOJAIOIINI IMMOPOMKAATH HOBBIE IIPOIECCHI
U 00OMeHMBaThCS MHMpOpMamueil ¢ HUMU UYepe3 yCTPOICTBa CTAaHAAPTHOTO
BBOJIa, CTAHAAPTHOT'O BBIBOJIA 1 CTAHIAPTHOI'O BHIBOIa COOOIIEeHMIT 00 OIIIno-
Kax. O6meH nHpOpMAaIIHei ¢ TpolleccaMu — 3TO JIUIITH OAUH U3 aCIIeKTOB pa-
6OTHI C HUMH; HEe MeHee BasKHO ITOHUMAaTh, KaK Pa3BePTHIBATH U YIIPABIATH
mmpoIleccaMu, paboTaIUMU IPOAOIKUTEIbHOE BPeM.

Mopaynb subprocess

B Bepcuu Python 2.4 nmoasujcs HOBBIN MOAYJIb Subprocess, 3aHABIINI Me-
CTO HECKOJBbKUX CTApPBIX MOAYJIEH: 0S.system, 0S.spawn, 0S.popen U popen2.
Monaynab subprocess nprHec PeBOJIOIMOHHBIE U3BMEHEHUA B JKU3HD CUCTEM-
HBbIX aIMHUHHCTPATOPOB HN pa3pa6OT‘~II/IICOB, KOTOPBIM IIPUXOAMUTCA HMMETH
IeJIO ¢ TpoIleccaMy M IOCTOSIHHO ImpuberaTh K KoMaHaaM obosouku. Te-
mepb UMeeTCs YHUBEPCAJbHBIN MOAYJIb AJA PabOoThI ¢ IIpolleccaMu, KOTO-
PbBlii, B KOHEUHOM CUeTe, MOYKeT UCII0Jb30BaThCA IJIs YIIPaBJIeHUS IPyIIna-
MU IIPOIIECCOB.

Moayab subprocess MOKHO CUNTATH CAMBIM BaKHBIM JIJIsI CUCT€MHOTO aj-
MHUHHCTPATOPA MOAYJIEM, IIOTOMY UTO OH obecleunBaeT YHU(PUIMPOBAH-
HBII nHTepdeiic K cucteme. Moayb subprocess orseuaer B A3biKe Python
3a BBITIOJIHEHUE CJEeAYIOIIUX AEMCTBUI: MOPOKIeHNe HOBBIX IIPOIIECCOB,



Mogaynb subprocess 351

coefMHEHNEe C MIOTOKAMM CTAaHAAPTHOrO BBOJA, CTAHJAPTHOI'O BBIBOJIA,
CTaHIaPTHOTO BELIBOAA COOOIIeHMWI 00 ommnOKax 1 MOJIyueHHe KOJOB BO3-
BpaTa OT 9THUX IIPOIECCOB.

YT006BI mOZOTPETH BaIll MHTEPEC, OyaeMm caenoBaTh npuHiiuny KISS (Keep
Its Syntax Simple — coxpaHsil CHHTAKCHUC KAK MOXXHO IIPOIIE) U C IIOMO-
b0 MOAYJIsI subprocess BLIIOJHUM IPOCTEHUIINIT BLI30B CUCTEMHOM yTH-
JUTHI, KaK MOKasaHo B upumepe 10.1.

ITpumep 10.1. IIpocmeiiiuuil npumep Ucnoab308aHUSL MOOYNsL Subprocess

In [4]: subprocess.call( 'df -k', shell=True)

Filesystem 1024-blocks Used Available Capacity Mounted on
/dev/disk0s2 97349872 80043824 17050048 83% /

devfs 106 106 0 100% /dev
fdesc 1 1 0 100% /dev

map -hosts 0 0 0 100% /net

map auto_home 0 0 0 100% /home
Outf4]: 0

Ucmonbp3ysa TOT yKe MPOCTOM CUHTAKCUC, MOKHO HCIIOJH30BAaTh IepeMeH-
HbIe OKpYsKeHus. B mpumepe 10.2 moxasano, Kak MOMKHO MOJIYUUTH 00HEM
IUCKOBOTO IPOCTPAHCTBA, 3aHUMAaeMOTr0 [OMAIITHUM KaTaJI0TOM.

ITpumep 10.2. O63em ucnonv3yemozo OuUCK08020 NPOCMPAHCMEQ

In [7]: subprocess.call( 'du -hs $HOME', shell=True)
28G /Users/ngift
Out[7]: 0

CrenyeT OTMETUTh OAMH MHTEPECHLII IIPHEeM, II03BOJIAIONAI IPU MCIO0JIb-
30BaHUU MOZYJIS SUbpProcess mogaBUTh BEIBOJ, B IIOTOK CTAHAAPTHOT'O BBIBO-
na. MHorue MHTEpPECYIOTCS TOJBKO BO3MOYKHOCTBIO 3aIlyCKATh KOMAHIBI
CHUCTEMbI, HO HUKAK He 0eCIIOKOATCS O CTAaHZAapTHOM BbIBOZe. HacTo B Ta-
KUX cJaydasx ObIBaeT HEOOXOAUWMO IMOJABUTH CTAHAAPTHBIA BLIBOJ BHIZ0BA
subprocess.call(). K cuacrtbio, ciesaTs 3TO OU€Hb IPOCTO, KAK ITOKA3aHO
B mpuMmepe 10.3.

ITIpumep 10.3. Ilodasnenue cmandapmuozo evi600a 6vL306a subprocess.call( )
In [3]: import subprocess

In [4]: ret = subprocess.call("ping -c¢ 1 10.0.1.1",
shell=True,
stdout=open( ' /dev/null", "w'),
stderr=subprocess.STDOUT)

ITo moBoay aTMX NBYX HIPUMEPOB M BBI3OBA subprocess.call() mmeercsa He-
CKOJIBKO 001TMX mpuMevaHuii. OOBIYHO ITPU MCIIOJIb30BAHUYN PYHKITAHT SUD-
process.call() HEOOXOAMMO IIPOCTO 3ayCTHUTh KOMAHAY, & BHIBOJ OT Hee
COXpaHATh He Tpebyercsa. Ecau ke He0OXOAMMO 3aXBATUTH BBIBOJ KOMAH-
IbI, TO CJIEAYET UCIIOJIb30BaTh PYHKITMIO subprocess. Popen(). Memxay QyHK-
nuaMm subprocess.call() m subprocess. Popen() cyIiecTByeT elie OAHO CY-
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miecTBerHoOe oTanune. ®yHKIHUA subprocess.call() GJOKMPYeET BBILIOJIHE-
HUe cIleHapusA IO IOJYyYeHHUsS OTBeTa, B TO BpeMs Kak (GYHKIUSI Subpro-
cess.Popen() — HeT.

Wcnonb3oBaHue KoJ0B BO3BpaTa C MOMOLLbIO
mopayns subprocess

HNHuTepecHO 3aMeTUTDh, UTO IPU MCIIOJIB30BaHUM Subprocess.call() MOMKHO
MOJIy4aTh KOABI BO3BpATa, YTOOBI OMIPEeNeIuThb, HACKOJbKO YCIIEITHO ObLIa
BBIIIOJIHEHA KOMaHOa. Ecanu Y BacC €CTh OIIBIT IIPOIPaMMMPOBAHNA Ha A3bIKE
C nnu Bash, BbI [02KHBI OBITH 0JIM3KO0 3HAKOMBI C KOJaMu Bo3BpaTa. dacto
B3anMoO3aMeHdaeMbIe q)pasm «KOJ BbIXOJa» UJIN «KOJ BO3BpaTa» NCIIOJIb3y-
IOTCA IJ1s1 0003HAUEHUA KOJA COCTOSTHUS CUCTEMHOI0 IIpoIlecca.

Kaxaprit mpoliiecc Bo3BpalaeT KoJ BoO3BpaTa IIPU BBIXOJe, 1 3HAUEeHUE KO-
la BO3BpaTa MOKeT UCIOJb30BaThCA, UTOOBI OIIPEIeINTh, KaKue AefCTBU
IOJIJKHA MPeAIIPUHATD IporpaMMa. Boob1ie, ecyiu TporpaMMa BO3BpAaIlaeT
3HauYeHune, OTJIMYHOE OT HYJIA, 9TO CBUAETEILCTBYET 00 omnoxe. Camoe oue-
BUIHOE IJIs paspaboTymKa MCIOJIb30BaHME KOJa BO3BpaTa — ONPENeUTh,
KaKue AeficTBUA BHIMOJIHATE, €CJIU MIPOIecC BePHYJI 3HaUeHre KOJa, OTJINY-
HOe OT HYJIf, CBUIETEeJbCTBYIOIIee 00 omubdke. Ho cylecTByeT MHOMKECTBO
00Jiee MHTEPECHBIX, XOTA U He TAKUX OUEBUIHBIX CIIOCOOOB MCIOJIb30BAHUSA
KomoB Bo3Bpara. CyIIecTBYIOT cIeluajbHbIe 3HAUEeHUsS KOJOB BO3BpaTa,
KOTODbIe CBUAETEJIBCTBYIOT O TOM, UTO MCKOMBIM OOBEKT He HalilieH, YTO
(daiin He ABASETCS MCIOJHIEMOM MPOrpaMMOM MM IIporpaMMa Oblia 3a-
BepiieHa komOuHanuei kiaasuii Ctrl-C. B aTom paszgese MbI OyAeM MCIIOJb-
30BaTh BCe 5TU KOl BO3BPATOB B IporpamMMax Ha A3biKke Python.

B ciexpyooleM CIOUCKe MPUBOAATCA HamboJiee PACIPOCTPAHEHHBIE KOIbI
BO3BpaTa C UX Ha3HAUCHUEM:

0 YcnerrHoe 3aBepIieHue

1 O611ada omuodKa

2 HenpasuibHOe UCIIOJIb30BaHNE BCTPOCHHBIX KOMAaH 000JI0UKK
126 BrizniBaeMasi KOMaHIa He MOYKeT ObITh BBIIOJIHEHA

127 Komanpga He HaiizeHna

128 HeBepHBbIil apryMeHT KOMaHAbBI exit

128+n @aranbHadg OMIUOKA MO CUTHAIY «N»
130 Crenapuii ObLI 3aBepIlleH HaxkaTneM KoMOuHamuu Kiaasui Ctrl-C
255 YKasaH KoJ 3aBepIlleHnsd 3a IpeaejiaMy JOIIyCTIMOIO Aruana3oHa

Hawn6osee mpaKTUYHBIN IPUMED, Te 9TU CBeJeHUA MOIJIU Obl IPUMEHATE-
cs, — 9TO UCIOJIb30Bauue KofoB 0 u 1, KOTophIe IIPOCTO CBUAETEILCTBYIOT 00
YCIIeITHOM WX HeyAauHOM 3aBepPIIeHNN TOJbKO UTO BHIIOJHEHHON KOMAaH-
Ibl. PaccMOTpUM HECKOJIBKO IIPOCTHIX IPUMEPOB HCIOJIb30BAHUSA KOIOB,
BO3BpalaeMbIX QyHKIMei subprocess. call(). Baraauure ua mpumep 10.4.
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IIpumep 10.4. Kod, so3eépaujaemulii pynryueii subprocess.call() 6 cryiae neyoauu

In [16]: subprocess.call("ls /foo", shell=True)
1s: /foo: No such file or directory
OQut[16]: 1

ITocKOJMIBKY 9TOT KaTaJor OTCYTCTBYET, MbI IIOJIYUMIN KO Bo3Bpara 1, cBu-
IeTeJbCTBYIOINHA 00 ommubKe. MBI MOKeM 3aIIMChIBATH KOJ BO3BpaTa B IIe-
PEMEHHYIO U 3aTeM MCIOJb30BATEL €r0 B YCJAOBHBLIX MHCTPYKIUAX, KaK I10-
Kasauo B mpumepe 10.5.

ITpumep 10.5. Ycaosenvie uncmpyryuu, npogepawwue kod 6o3épama,
noaywaemutii om Qpyuruuu subprocess.call( )

In [25]: ret = subprocess.call("ls /foo", shell=True)
1s: /foo: No such file or directory
In [26]: if ret == 0:

C print "success”

..... else:

R print "failure”

failure

Huxe mpuBoguTcsa mpuMep HOJYUeHHA KOJA BO3BpaTa «KOMAaHAa He Hali-
IeHa», KOTOPBI nMeeT 3HaueHue 127. 9ToO MOMKeT ObITH MOJIE3HO IJIS CO3-
IaHUA UHCTPYMEHTA, KOTOPHIN MOMKET MBLITATHCSA 3allyCKaTh Pa3JIMUYHbIE
MOXO0K¥e KOMaHIbl 000JI0YKY Ha OCHOBE MHGOPMAIIUY 00 UX JOCTYITHOCTH.
Hampumep, Mo:kHO ObLIO OBI CHayaJia IIOIIPOOOBATH 3AITyCTUTh KOMAaHIY
rsync, 1 ecjm Oyzer moJydyeH Koj BosBpara 127, monbITaThbCA BBIMOJHUTD
KOMaHIy SCp -I', KaK IMoKasaHo B mpumepe 10.6.

IIpumep 10.6. Kod 127, ozepawaemvtii pynryueil subprocess.call( )

In [28]: subprocess.call("rsync /foo /bar”, shell=True)
/bin/sh: rsync: command not found
Out[28]: 127

BosbmeMm mpeasIayIuil IpuMep U cejiaeM ero MeHee a0CTpaKTHBIM. HacTo
IIPU CO3JaHUM KPOCC-IIAT(POPMEHHOr0 IIPOrpaMMHOI0 KOa, KOTOPBIM J0JI-
sKeH paboTaTh B pasiauuHbiXx UNIX-mogo0HBIX crucTeMaX, Bl MOKETE CTOJIK-
HYTbCA C CUTyallueil, Korja IJA JOCTHKeHUSA OIpeleeHHOro pesyJbTaTa
HeoOXOAMMO MCIIOJb30BATh PA3JIMUYHbIE CHUCTEMHBIE IIPOIPAMMEL B 3aBUCH-
MOCTH OT TOTO, B KAKOH OIEePAI[MOHHON CHCTeMe BBLINOJHAETCA CIleHapui.
Kaxxkpas uz cucrem HP-UX, AIX, Solars, FreeBSD u Red Hat mosxer
NMEeThb pasHble YTUJINTHI, KOTOPLIE AeJal0T TO, 4TO BaM Tpedbyercsa. Ciena-
puii Mor OBI IONBITATHCS BHIIOJHUTDL C IIOMOIIBI0O MOAYJIA subprocess cHa-
yajia OJHY KOMaHJIy, a IOJYYUB KoJ Bo3dBpaTa 127, MONBITATHCA BBIIOJ-
HUTH IPYyI'yI0 KOMaHAy, U TaK JaJjee.

K cosxkanenunio, 3HaUeHUs KOLOB BO3BPATA MOI'YT U3MEHATHCSA OT CHCTEMBI
K CHUCTeMe, II03TOMY, €CJIH Bbl IUIIIETe KPOCC-ILIaT(POPMEHHbIA ClleHaAPUIl,
BO3MOJKHO, JKeJlaTeJibHee OyIeT aHAIN3UPOBATh JIUIIL HYJIeBOe U HeHyJie-
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BOe 3HaueHMe Koja BbIxoja. Pagu mpuMmepa, HUKe ITOKa3aH KOJ Bo3BparTa,
KOTOpPBIK ObLa mosiyueH B Solaris 10 mpu BBEITOJMHEHMM TOM JKe KOMAHIBI,
uTO paHbIle BrinoaHAIach B Red Hat Enterprise Linux 5:

ash-3.00# python
Python 2.4.4 (#1, Jan 9 2007, 23:31:33) [C] on sunosb
Type "help”, "copyright”, "credits” or "license” for more information
>>> import subprocess
>>> subprocess.call("rsync”, shell=True)
/bin/sh: rsync: not found
.

MpI mo-mpekHEMY MOYKEM HMCIIOJb30BaTh OMIpelesieHHble KOALI BO3BpaTa,
IpeaABapPUTEILHO ONPeIeJ B THUII OllepalnoHHOI cucTeMbl. ITocyie ompeae-
JIEHUSA TUIIA CUCTEeMbI MOXKHO OBLTIO GBI MPOBEPUTH HAJIUUME OIpPeHeIeHHON
KoMaHbl. Eciiz BbI mpeamoJiaraere I1ucaTh TaKOM IPOTrPaMMHBIA KO, TOTAA
IJisi Bac OyZeT COBCEM HEeJHUIIHUM II03HAKOMUTHCS MOOJMIKE C MOAYJIeM
platform. O paGoTe ¢ aTum MozmyJieM ITOAPOOHO pacCKa3bIBAJIOCH B Ijiase 8,
03TOMY BBI MOJKETe o0pallaThCA K Hel 3a JOMOJIHUTEeIbHOU nH(pOpMAaIIei.

Bsrasuute Ha npumep 10.7, B Koropom moxayas platform mcmoansyerca
B IHTEPAKTUBHOM pexxkume B o0omouke IPython, uToOnl onpegennTts, Ka-
KYI0 KOMaHAy nepenatb QyHKIIUM subprocess.call().

ITpumep 10.7. Henonvsosanue modyaeil platform u subprocess, umobuL ybedumaucs,
umo Komanoa evinoansemes 6 Solaris 10

In [1]: import platform
In [2]: import subprocess
In [3]: platform?

Namespace: Interactive
File: /usr/lib/python2.4/platform. py
Docstring:
This module tries to retrieve as much platform-identifying data as
possible. It makes this information available via function APIs.
(9T0T MOAyNb MHITAETCH MOAYYWTb MaKCUManbHO BO3MOXHbIA 00beM MHdOPMALIMM
VOSHTUOUUMPYIOUWE ONepaUnoHHyl cucTemy, 1 obecnednBaeT AOCTYN K 3TOK
nHdopmaumm vepesd dyHkumm API.)

If called from the command line, it prints the platform

information concatenated as single string to stdout. The output

format is useable as part of a filename.

(Mpn BLI3OBE M3 KOMAHOHOW CTPOKM BHBOAMT Ha YyCTpoucTBo stdout uHGOpMaumio
0 nnatdopme B BUAE eAMHON CTpoku. CTpoka uMMeeT Takoih dpopmaT, 4HTO MOXET
MCnonb3oBaThCA Kak uma danna. )

In [4]: if platform.system() == "Sun0S":
Co print "yes”

In [5]: if platform.release() == '5.10":
o print "yes”
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In [6]: if platform.system() == "Sun0S":
. ret = subprocess.call( 'cp /tmp/foo.txt /tmp/bar.txt’, shell=True)
if ret == 0:
Lo print "Success, the copy was made on %s %s " %
(platform.system(), platform.release())

Success, the copy was made on SunOS 5.10

Kak sugure, moxyuib platform B coequuennu ¢ pyHKIue subprocess. call()
MOJKeT OKasaThCA 3P(PeKTUBHBIM CPeICTBOM B CO3JaHUM Kpocc-maaTdop-
MEHHOT'0 IIPOTPaMMHOT0 KoJa. 3a moapoOHoi nHpopMaIlueii 00 NCI0JIb30-
Banuu wmoxyas platform mpu cosganum Kpocc-maaT(OPMEHHOTO IIPO-
rpamMmHOro Kozaa ajsa UNIX-momobHBIX cucTeM oOparlaiiTech K rjase 8.
Baranauure Ha mpumep 10.8.
ITIpumep 10.8. 3axeam 6vt600a om Komandvl cpedcmeamu modyasa subprocess

In [1]: import subprocess

In [2]: p = subprocess.Popen("df -h", shell=True, stdout=subprocess.PIPE)

In [3]: out = p.stdout.readlines()

In [4]: for line in out:
print line.strip()

Filesystem Size Used Avail Capacity Mounted on

/dev/disk0s2  93Gi 78Gi 15G1 85% /
devfs 107K1 107Ki 0Bi 100% /dev
fdesc 1.0k 1.0Ki 0Bi 100% /dev
map -hosts 0Bi 0Bi 0Bi 100% /net
map auto_home  0Bi 0Bi 0Bi 100% /home

O6paTute BHUMaHHe, 4YTO MeToH readlines() Bo3BpalllaeT CIMCOK, B KOTO-
POM CTPOKHU 3aBEPIIAIOTCSA CUMBOJIOM HOBOI CTpOKH. [lJig uX ynaseHus Mbl
HMCII0JIb30BAJIM BBIZ0B MeToza 1ine. strip(). Kpome Toro, moayib subprocess
HOoAeP:KUBaeT BO3MOYKHOCTh B3aMMOJIEHICTBUS C YCTPOMCTBAMU CTaHIAPT-
HOTO BBOJIa ¥ CTAHAAPTHOT'O BBIBOJA IJIA CO3MAaHUA KaHAJIOB (MU IETOYeK
Komanp). Huxke mpuBoguTCA IPOCTOI TPUMED B3aMMOAEHCTBUA C YCTPOHCT-
BOM CTaHIapTHOTO BEIBOJA Ipoliecca. Ha asrike Python moxxHO peanuso-
BaTh TAKYIO MHTEPECHYIO Belllb, KaK «(abpuUKy» IelloUueK KOMaHI, KOTOpas
BRITVISAZea ObI HA Ha s3bIKe Bash ycrparmnaroiie. Bcero HeCKOJIbKO CTPOK
IIPOCTOT0 IIPOrPaMMHOIO KOJIa, U MBI MOK€M BBIIOJHATH U BBIBOIUTH Pe-
3yJbTAThl MOCJIEIOBATEJIBHOCTY KOMAH[, UMCJO0 KOTOPBIX OIIPEeJsaeTCs
YHCJIOM apryMeHTOB, KaK mmokasaHo B mpuMepe 10.9.

ITpumep 10.9. «Dabpura» Komaro ¢ ucnonrv3osanuem modyrsa subprocess

def multi(=args):
for cmd in args:
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p = subprocess.Popen(cmd, shell=True, stdout = subprocess.PIPE)
out = p.stdout.read()
print out

Huxe npuBoguTCca mpuMep 3TOM OIPOCTOM (DYHKIIUA B AeHCTBUU:

In [28]: multi("df -h", "1s -1 /tmp", "tail /var/log/system.log")

Filesystem Size Used Avail Capacity Mounted on
/dev/disk0s2 93Gi  80Gi  13Gi 87% /

devfs 107K1  107Ki 0Bi  100% /dev
fdesc 1.0K1i 1.0Ki 0Bi  100% /dev

map -hosts 0Bi 0Bi 0Bi  100% /net

map auto_home 0Bi 0Bi 0Bi  100% /home
lrwxr-xr-x@ 1 root admin 11 Nov 24 23:37 /tmp -> private/tmp

Feb 21 07:18:50 dhcp126 /usr/sbin/ocspd[65145]: starting

Feb 21 07:19:09 dhcp126 login[65151]: USER_PROCESS: 65151 ttys000
Feb 21 07:41:05 dhcp126 login[65197]: USER_PROCESS: 65197 ttys001
Feb 21 07:44:24 dhcp126 1ogin[65229]: USER_PROCESS: 65229 ttys002

Baarogaps momu sas3bika Python u cuHTakcHUuecKoll KOHCTPYKIIUHU *args
MBI MOKEM 3allyCKaTh IIOCJIeI0BATEJIbHOCTH 13 IPOU3BOJBHOTO UHKCJIa KO-
MaHJ, UCIIOJb3yA Hallly QYHKIIUIO B KauecTBe pabpuku. Kaxkmgaa Komauma
M3BJIEKaeTcA M3 HavaJsia crmcka metomoM args.pop(0).! Ecau O6u1 MBI mc-
TIOJIb30BaJI BBIBOB MeToZa 6e3 aprymeHnTa args.pop(), KOMaHIbI U3BJIEeKa-
Jauch ObI B oOpaTHOM mopsAaKe. IIoCKOJIBKY TaKoli CIIoco0 M3BJIEUEHUS KO-
MAaH] MOYKeT IPUBOAUTH K IyTaHUIlE, MBI Ilepenucanu GpyHKI[NI0, peajin3o-
BaB ee Ha OCHOBE IIPOCTOro ITuKJIa for:2

def multi(=args):
for cmd in args:
p = subprocess.Popen(cmd, shell=True, stdout = subprocess.PIPE)
out = p.stdout.read()
print out

1 Merog pop() B mIpuBeJeHHOM IIpUMepe He MCII0JIb3yeTcsd, KPoMe TOT0, args — 3To
KODPTeXK, a y KopTesKei HeT MeToza pop( ). BeposaTHo, paHbIlle, B YepPHOBOM Bapu-
aHTe KHUTH, 9TOT IpuMeD OBbLI peain30BaH HHAUE, C IPeo0Pa30oBaHIEM KOPTeXKa
apryMeHTOB B CIIMCOK apryMeHToB. Takada QyHKIIA MOTJIa ObI BBITVIAAETD IIPU-
MEPHO TaK:

def multi(+args)
cmd = list(args)
while len(cmd) > 0:
p = subprocess.Popen(cmd.pop(0), shell=True
stdout = subprocess.PIPE)
out = p.stdout. read()
print out

ITpum. nepes.

2 JTOT mMpUMeEP MOJHOCTHIO TIOBTOPAET NMpeabIaAyInuii... CMm. cuHocky 1. — Ilpum. ne-
pes.
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CucTeMHBIM aAMUHUCTPATOPAM YaCTO MPUXOAUTCA 3alIyCKATh IOCJIeg0Ba-
TeJILHOCTA KOMAaH[I, II03TOMY OIIPEJeJIEHHO MMEET CMBICJI CO3IaTh MOAYJIb,
KOTOPBIN YIPOCTHUJ OBI 9TY BO3MOYKHOCTE. [[aBaiiTe TOCMOTPUM, KaK MOMK-
HO OBLIO OBI peajn30BaTh TAKOW MOAYJb C IPMMeHeHneM MexXaHu3Ma Ha-
ciaenoBaHuA. ICXOMHBIN TEKCT MOAYJIA IpuBoauTcs B mpumepe 10.10.

ITIpumep 10.10. M odyav-o6epmra 60xpyz modyas subprocess

#!/usr/bin/env python

from subprocess import call
import time

import sys

subtube - 31O MOAyNb, ynpowawwuini M aBTOMATU3UPYWUMA HEKOTOPLE ACMNEKTh
npumMeHeHns subprocess

class BaseArgs(object):
"""0CHOBHOI KNnacc, BHMNOAHAWWMA Pa3bop UMEHOBaHHHX aprymeHToB” ™"

def __init__(self, =xargs, =xkwargs):
self.args = args
self.kwargs = kwargs
if self.kwargs.has_key("delay”):
self.delay = self.kwargs[ "delay”]
else:
self.delay = 0
if self.kwargs.has_key("verbose"):
self.verbose = self.kwargs[ "verbose"]
else:
self.verbose = False

def run (self):
"""Bb QONXHH peanu3oBaTb MeTon run”t”
raise NotImplementedError

class Runner(BaseArgs):

YnpowaeT BbL30B subprocess.call v 3anyckaeT nocnefoBaTeNbHOCTb KOMAHL.

KoHcTpykTOp knacca Runner npurumaeT N MO3MUMOHHBIX apryMEHTOB
v cnepyoume HeobA3aTeNbHbIE apryMeHThl:

[Heoba3aTenbHble MMEHOBAHHbIE ApryMeHTb ]
delay=1, 3agepxka B CekyHoax
verbose=True, nogpobHLI 0TYET O BLIMOAHAEMbX AENCTBUAX

MlopAaLoK MCNoNL30BAHNA

cmd = Runner("1s -1", "df -h", verbose=True, delay=3)
cmd. run()

def run(self):
for cmd in self.args:
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1f self.verbose:

print "Running %s with delay=%s" % (cmd, self.delay)
time.sleep(self.delay)
call(cmd, shell=True)

A Tellepb IOCMOTPUM, KaK II0JIb30BaTbCA HAIIIMM HOBBIM MOIYJIEM:

In [8]: from subtube import Runner
In [9]: r = Runner("df -h", "du -h /tmp")

In [10]: r.run()

Filesystem Size Used Avail Capacity Mounted on
/dev/disk0s2 93Gi  80Gi  13Gi 87% /

devfs 107K1 107K1 0Bi  100% /dev

fdesc 1.0Ki  1.0Ki 0Bi  100% /dev

map -hosts 0Bi 0Bi 0Bi  100% /net

map auto_home 0B1i 0Bi 0Bi 100% /home
4.0K /tmp

In [11]: r = Runner("df -h", "du -h /tmp", verbose=True)

In [12]: r.run()
Running df -h with delay=0

Filesystem Size Used Avail Capacity Mounted on
/dev/disk0s?2 93Gi  80Gi  13Gi 87% /

devfs 107K1 107K1 0Bi  100% /dev

fdesc 1.0Ki  1.0Ki 0Bi  100% /dev

map -hosts 0Bi 0Bi 0Bi  100% /net

map auto_home 0Bi 0Bi 0Bi  100% /home
Running du -h /tmp with delay=0
4.0K /tmp

Ecau npencTraBuTh, UTO V HAC HACTPOEH JOCTYII uepes Ssh Ko BceM HAIIUM
MaIlIMHAM, MBI JIETKO MOTJIH OBl BLITIOJIHUTD, HAIIPUMED, TaKoe JefiCTBUE:

machines = [ "homer', 'marge’, 'lisa’, 'bart’]

for machine in machines:
r = Runner(“"ssh " + machine + "df -h", "ssh " + machine + "du -h /tmp")
r.run()

9TOo TOIOPHBINA IIPHMEpP 3allyCKa KOMaH[ Ha yAaJeHHOII MallliHe, HO caMa
ujes JOCTOMHA 6oJiee MPUCTAILHOIO BHUMAaHKS, IOTOMY 4TO B rpyiimae Red
Hat Emerging Technology paspabaTbiBaeTcs IIPOEKT, YIIPOIIAOIINHA
yIpaBiieHre KPYITHBIMHU KJacTepaMu KOMITLIOTEPOB U3 CIleHapUeB Ha SI3hIKe
Python. Corsacuo uadgopmanum, KoTopas IpUBOIUTCA Ha Be6-caliTe Func,
«Huxe npuBOAUTCA NMHTEPECHBIN, XOTA M NCKYCCTBEHHBLIN IIPUMEP BBIIOJ-
HeHUs Iepe3arpy3KM BCeX CHCTeM, I'le 3amyimeH meMmoH httpd. Mckycer-
BeHHBIN, Ma, HO peajm30BaTh He COCTABJIAET TPyHAa, Oiaromaps Func».
O Func (FUNC) ynomuHaJioch B IJiaBe 8, rJle paccMaTpuBaJjach cOOCTBEH-
Has CHCTeMa «yIIpaBJIeHUus», ctoco6Has padoraTs B 000t UNIX-mmomo6-
HOU CHCTeME.

results = fc.Client("+").service.status("httpd")
for (host, returns) in results.iteritems()
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if returns == 0:
fc.Client(host). reboot. reboot()

Mogayap subprocess obecreunBaeT YHU(PUIIMPOBAHHBIN MHTEepdeiic B3amu-
MOJAEHMCTBUS C CUCTEMOIA, C er0 IOMOII[bIO JOCTATOUYHO JIETKO OPraHM30BaTh
3aIuch JAHHBIX B IOTOK CTaHAApTHOTO BBoga. B mpumepe 10.11 mbI 3amyce-
KaeM YTUJIUTY IOACYEeTa YNCJIa CJIOB, Ipeajaras el oJCUnuTaTh KOJIUIECT-
BO CHMBOJIOB, U 3alIMCHIBAEM B €€ IOTOK CTAaHZAPTHOTO BBOAA CTPOKY CUM-
BOJIOB.

ITpumep 10.11. Opzanus3ayus c843uU ¢ NOMOKOM cmarHOapmHozo 8600a
uepes mody.ib subprocess

In [35]: p = subprocess.Popen(“wc -c”, shell=True, stdin=subprocess.PIPE)
In [36]: p.communicate("charactersinword”)
16

IJKBUBAJEHTHAA KOMAaHA Ha A3bIKe Bash BEIMIAIUT, KaKk MOKa3aHO HIUMKe:
> echo charactersinword | wc -c

ITonpoGyem Ha 3TOT pa3 CELIMUTHUPOBATH IMoBeAeHre Bash u mepenanpasuTh
daity B MOTOK cTaHAapTHOro BBoja. s Hauasa HaM HEOOXOAMMO 3aIlu-
caTh 4TO-HHOYAb B (haily; coesaeM 3TO C MCIOJIb30BAHMEM HOBOTO CHUHTAK-
cuca Python 2.6. 3amomuuTe, uTo npu ncnoab3opanuu Python 2.5 Heo6xo-
IMMO HCIOJIb30BATh UANOMY UMIOPTA OYAYIIUX BO3MOMKHOCTEMN:

In [5]: from __future__ import with_statement
In [6]: with open( temp.txt', 'w') as file:
file.write( 'charactersinword")

Temeph MOKHO IIOBTOPHO OTKPHITH (PaiiJi HPUBBIYHBIM CHOCOOOM U IIPOUM-
TaTh €ro COJAeP:KUMOe B BH/ie CTPOKHU, IIPUCBOUB MOJYUEHHOEe 3HAUEHUE TIe-
peMeHHOM f:

In [7]: file = open( temp.txt')
In [8]: f = file.read()

IIocisie 5TOro MOXKHO «I€pPeHaNpPaBUTh» (Al HAa BXOM OKUIAIOIIEro IpPo-
mecca:

In [9]: p = subprocess.Popen("wc -c”, shell=True, stdin=subprocess.PIPE)
In [10]: p.communicate(f)

In [11]: p.communicate(f)
16

B kKomangHoO#l o6osiouke Bash sKBuBaJIeHTHAs MOCIELOBATEJIBHOCTHL KO-
MaHJ BBITJISINUT, KaK IIOKa3aHO HUKe:

% echo charactersinword > temp.txt
% wc -c < temp.txt
16
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Temephb MOCMOTPUM, KaK peajn3oBaTh KOHBEMEePHYI0 00paboTKY ¢ IIpuMe-
HeHMEeM HeCKOJbKUX KOMAaH], KOTopasd YacTO MCIIOJb3yeTCA B CIIEHAPUIX
Ha A3bIKe KOMaHIHOUI 06og0ouku. [locMOTpUM cHauaja, KaK BBITJISAUT II0-
cJeI0BaTeJLHOCTh KOMaH], 00beINHEHHBIX B KOHBeliep, Ha s3biKe Bash,
a 3aTeM peaqms3yeM Ty JKe caMylo II0CJIeq0BaTeJIbHOCTh Ha s3biKe Python.
Ha npaxTuke HaM O4eHb YaCTO IPUXOAUTCSA UMETh AeJIO ¢ pafiaamMu »Kyp-
HayoB. B mpumepe 10.12 mbI onipeneaseM, Kakasa KOMaHIHaA 000J0UKa uc-
MOJIL3YeTCs CYIIepIIoab3oBaTeieM root Ha HoyTOyKe Macintosh.

ITpumep 10.12. O6sedunenue KOMaHO 8 YenouKy ¢ noMousbio mody.ns subprocess

Ha aswsike Bash 3T0 melicTBue BBINMOIHAETCS CJIELYIOIIEH IMPOCTOM Iie-
HOYKOI KOMAaHI:

[ngifte@Macintosh-6][H:10014]> cat /etc/passwd | grep 0:0 | cut -d ":' -f 7
/bin/sh

AmnajgornuHas mocjeoBaTeJIbHOCTh Ha A3biKe Python:

In [7]: p1 = subprocess.Popen(“cat /etc/passwd”, shell=True
stdout=subprocess.PIPE)

In [8]: p2 = subprocess.Popen(“grep 0:0", shell=True, stdin=p1.stdout,
stdout=subprocess.PIPE)

In [9]: p3 = subprocess.Popen('cut -d ': ' -f 7", shell=True

stdin=p2.stdout
stdout=subprocess.PIPE)

In [10]: print p3.stdout.read()
/bin/sh

TeMm He MeHee, XOTS MBI MOXKEM pPeaii30BAaTh HEKOTOPOe AEeHMCTBUE C IIOMO-
IITbI0 MO YJIA SUbprocess, OpraHr30BaB KaHAJILI, HO 3TO eIlle He 03HAYAeT, YTO
TOJILKO TaK U CJIEHOBAJIO IEMCTBOBATh. B IIpeAbIAyIieM IpruMepe Mbl IOy Un-
JU MMSA KOMaHIHOM 00O0JIOUKM MOJIL30BaTeNIA root, o0befHUB B KOHBeiiep
IIOoCJeN0BATEeILHOCT, KoMaHh. Ho AJA BBINOJHEHUS IIOALOOHBIX AelCTBUIA
B A3bIKe Python uMmeeTcs BCTPOEHHEBI MOLYJIb, IO9TOMY OUY€Hb BasKHO 3HATD,
KOTI'Ia MOXKXHO M30e3KaTh NCIIOJIb30BAHMA MOAYJIA subprocess — A3bIK Python
MOJKET COAepKaTh BCTPOEHHBIN MOYJIb, KOTOPLI CIIOCOOEH BBIMOJIHUTEL He-
obxogumoe geiictBue. MHOroe M3 TOTO, UTO MOYKHO CAeJIaThb B KOMaHIHOM
000JI0UKe, HAaIIpuMep, Co37aTh apXuB B (hopMmare tar uiam zip, MOMKHO peasiu-
30BaTh U HA A3bIKe Python 6e3 ncmonb30BaHMA KOMAaH cucTeMbl. IlosTomy,
KOT/Ia BBI 00HAPY/KUBAETE, UTO IPUXOAUTCS PEATN30BLIBATH OUEHD CIOKHYIO
KOHBelepHYo 00paboTKY ¢ MCIIOJIb30BAHEM MOAYJIA subprocess, MOUIIATE
BCTPOEHHBII SKBUBAJIEHT B A3bIKe Python. Barnauure na npumep 10.13.

IIpumep 10.13. Hcnoavsosanue modyasa pwd 0aa pabomut ¢ 6a30i 0aHHbLX
napo.ieil mecmo subprocess

In [1]: import pwd

In [2]: pwd.getpwnam( root")
Out[2]: ('root', 'sxxxxxxx', 0, 0, 'System Administrator', '/var/root’
"/bin/sh")
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In [3]: shell = pwd.getpwnam( root")[-1]

In [4]: shell
Out[4]: "/bin/sh’

Mopayns subprocess m03B0JIsIeT OAHOBPEMEHHO IIepe/jaBaTh JaHHBIE B IOTOK
CTaHJAPTHOT'O BBOJA U IIPMHMNMATH JaHHBbIE 113 IIOTOKA CTAHLAPTHOI'O BBIBO-
[la IpoIiecca, a TaKkKe IOJydYaTh JaHHbIe U3 MMOTOKA CTAHAAPTHOTO BBHIBOJAA
coob1eHu 06 omubKkax. PaccMoTpuM mpuMep, 1eMOHCTPUPYIOIITUH 9TO.

ObpaTuTe BHUMaHUe, YTO MBI MCIIOJb3yeM KOMAHAY ed upper.py IJis aBTO-
MaTUYECKOTO MepeKJIoUeHUA B pefakTop Vim u3 MHTepaKTUBHOUN 000104~
ku IPython, xorma Ham He0OOXOAMMO HANKCATH (PparMeHT HPOrPaAMMHOTO
KOZla, KOTOPBIM MOJKET IIPeACTaBJIATh c000i OJIOK, aHAJOTMUYHBIN IIpUBE-
IenHomy B mpumepe 10.14.

ITpumep 10.14. I1epedaua 0anHbLX 8 NOMOK cMAHAAPMHO20 86004 U npuem 0AHHbLX
U3 nomoxa cmaHdapmmozo 6vl600a U U3 NOMOKA cmarndapmHnozo
8bL800a coobuleHuil 00 owubrKax

import subprocess

p = subprocess.Popen("tr a-z A-Z", shell=True, stdin=subprocess.PIPE
stdout=subprocess.PIPE)

output, error = p.communicate( translatetoupper”)

print output

Korpga nmpoucxoauT Bo3BpaT u3 pegakropa B 06oa0ouky IPython, oxa aBro-
MAaTHUYeCKU BBITIOJHAET (pparMeHT IPOTpaMMHOTO KOIA, W MBI IMOJydYaeM
CJIeYIONTNI pe3yabTar:

done. Executing edited code. ..
TRANSLATETOUPPER

Wcnonb3oBaHme nporpamMmbl Supervisor
ANS ynpaBneHus npoueccamu

CucreMHOMY aIMHUHUCTPATOPY YacTO IIPUXOAUTCS YHPaABJIATH IIpOIlecca-
mu. Korga Be0-pa3spaboTUMKY Y3HAIOT, UTO UX CUCTEMHBIN a IMUHHICTPATOPD
SIBJISIETCSA CIIEI[UAJINCTOM B sA3bIKe Python, oHM OoueHb YAUBIAIOTCS, IIOTO-
My YTO OYeHb HeMHOrue Beb-mardopmsl Ha A3bike Python mpemmararor
SJIETAaHTHBIE CIIOCOOBLI YIIPABJEHUSA NOJITOMUBYIUME IIporeccamu. IIpo-
rpaMMa Supervisor IIOMOJKeT B CUTyaIlUusaX, KOTa Heo0X0JMMO OpPraHm30-
BaTh yIIpaBjeHte TOJTOKUBYIITUMU HIPOIeCCaMU, U 00ECTIeUUT UX TOBTOP-
HBII 3aMyCK II0CJIe IIepe3arpy3Ku CUCTEMBI.

B zmeficTBuTEIbHOCTH IIpOrpaMMa SUpervisor MOKeT 3HaUYNUTeJbHO 00JIbIIIe,
YeM IPOCTO OKA3LIBATh IIOMOIIH B PA3BEPTHLIBAHUY BeO-TIPUIOKEHUI, — y Hee
€CTh Macca IPUMeHeHUH 001I[ero xapakKrepa. Supervisor MOMKeT UCII0JIb30-
BaThCA KaK Kpocc-IIaTdopMeHHBIN KOHTPOJJIED yIIpaBjaeHuda IIpolleccaMu
¥ B3aMMOAENCTBUA C HUMHU. SUPErvisor MOKeT 3allyCKaTh, OCTaHABJINBATH
¥ mmepesamnyckarh apyrue nporpaMmbl B UNIX-mogo06HBIX cucTeMax. Kpome
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TOr0, SUPErvisor MOXKeT BBIIOJHATEL IIePe3anyCK «O0PYIIMUBIINXCSI» IPO-
IIeccOB, UTO MOKET OKas3aThCA OUeHb yAoOHBIM. CoaBTOP IMPOTpaMMbI Su-
pervisor, Kpuc Makgonor (Chris McDonough), coob11ii1 Ham, 4TO OHa MO-
JKeT TaKJKe MCIO0Jb30BAThCA AJIS YIPABICHUS «IIJIOXUMU» IIPOI[ECCAMU, TO
eCThb IIpoIleccaMu, MOTPEOIAONIMMY, HAIIPUMED, CAUIIKOM MHOTO IIaMATH
WM TPOIECCOPHOTO BpeMeHH. Supervisor obecmeuymBaeT BO3MOYKHOCTDH
ynaneunnoro ymnpasiaenus mocpeactBom XML-RPC Interface Extensions
Event Notification System.

OcHoBHOIT nHTepec A4 0oabinnHcTBa agMuHcTPaTopoB UNIX-mogo0HBIX
cucteM OYIYyT HPeNCTABIATH IIPOTPAMMBI SUpervisord — meMoH, KOTOPBIi
3aIlycKaeT IporpaMMbl KaK JO4YepHHUe IIPOIlecChl, M supervisorctl — Kau-
€HTCKas IIporpaMmMa, IO3BOJAMIOIIaA IPOCMaTpUBAThH (halljbl KYPHAJIOB
W yIpaBJATH mpoleccamu. Kpome Toro, cyiectTByeT u Bed-unTepdeiic, Ho,
nockoJbKY 9Ta KHUTra 0 UNIX-11omo0HBIX cucTeMax, IBUHEMCS JajbIIle.

K MoMeHTYy HammMcaHUA STUX CTPOK IOCJeAHel Oblia Bepcus MpOorpaMMbI
Supervisor 3.0.x. ITocienH0I0 Bepcuio PYKOBOJACTBA K IIporpaMMe Bcerga
MOXKHO IIOJIYYUTH IO afgpecy hitp://supervisord.org/manual/current/. Yc-
TAHOBKA MPOTpPaMMbI SUpervisor He BbI3bIBAET HUKAKUX CJIOKHOCTEI — ee
MOJKHO YCTAaHOBUTH C IIOMOIIBLIO YTHJUTHI easy_install. Ilpenmoso:xum,
YTO MBI C TOMOIILIO Virtualenv cosmanu oTaeIbHBINA KATAJIOT AJIA U30JIUPO-
BaHHOI cpensl Python, B 9ToM cayuae yeTaHOBUTH IIporpamMmy Supervisor
MO2KHO C IIOMOIIbIO CJIEIYIOIel KOMaH/IbI:

bin/easy_install supervisor

Omna ycTaHOBUT Supervisor B KaraJjor bin. Ecau BoCI0JIb30BaThCA YTUJIN-
TOH easy_install B cucTemHoii cpeme Python, To ycraHoBKa OyaeT BBIMOJI-
HeHa B KaTaJIoT, Haupumep, /usr/local/bin uim B KaTaJor 10 YMOJTUYAHUIO
IJIS CIleHapueB.

CienyoIiuii sTamn, KOTOPHIA cJaeAyeT BBIIIOJHUTE IIepe] 3allyCKOM JeMOHAa
mporpaMMbl Supervisor, 3akJIOUYaeTcss B CO3LAHUU IIPOCTOrO CI€HAPHUSI,
KOTODBII, KaK B CJAEeAYIOIeM IpUMepPe, BBIBOJUT TEKCT, OKULAET 3 CeKYH-
IbI U 3aBepIiiaeT cBoi padory. Taxoii ciieHapuil, KOHEUHO, HeJIb3s Ha3BaTh
IOJITOKUBYIIIUM IIPOIECCOM, HO C €ro IOMOIIBI0 MBI MPOAEMOHCTPUPYEM
OIHY M3 CaMbIX CHJIbHBIX CTOPOH IPOTPAMMBI SUpervisor — cmoco0HOCTH
aBTOMATHUYECKU Iepe3anycKaTh IPOrpaMMbI, IpeBpalad uxX B HEKOTOpoe
momobue memoHOB. Temeps MOMKHO 3amOMHUTDL Gaiia supervisord.conf, uc-
IOJb3YsA JAJIA 9TOTO0 CIeIIMaJbHYI0 KOMaHAy echo_supervisord_conf. B aTom
mpuMepe MBI ITPOCTO 3amoaHsaeM daita /etc/supervisord.conf. Ciemyer oT-
MEeTUTD, UTO KOHGUTYPAITMOHHBIH (aiiyl TporpaMMbl SUpervisor MosKeT Ha-
XOAUTHCA B JIIOOOM MecTe, IIOTOMY YTO JeMOH Supervisord MOMKHO 3amyc-
KaTb ¢ TapaMeTpPoOM, YKa3bIBAIOIIIM €T0 MEeCTOII0JIOKEeHIe.

echo_supervisord_conf > /etc/supervisord.conf

BI:IIIOJIHI/IB 9TU IIOATOTOBUTEJIbHBIE Z[eﬁCTBHH, MBI I'OTOBBI IIPUCTYIIUTH K CO3-
JTaHWIO OUeHb IIPOCTOTO IIPUMepa Ipoliecca, KOTOPBINA OyAeT 3aBepIIaThCs
yepes HECKOJbKO CEKYH] IocJje 3amycKa. UToObl 00eCIeunTh HeIllpephiB-
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HYIO paboTy IIPoIlecca, Mbl BOCIIOJIb3yEMCS BO3MOMKHOCTBIO IIPOrPaMMEBI Su-
pervisor mepesamnyckaTh IIPOIECChl, KaK IoKasano B mpumepe 10.15.

ITpumep 10.15. IIpocmoil npumep nepe3anycka npoyecca ¢ nOMOU,b0 npozpammbl
Supervisor

#!/usr/bin/env python

import time

print "Daemon runs for 3 seconds, then dies”
time.sleep(3)

print "Daemons dies”

Kax y)xe ymoMuHaIoCh paHee, UYTOOBI 00€CIIEUNTEL 3AIlyCK AOUEPHHUX IIPO-
IIeccoB IO YIIPaBJIeHUEeM Supervisord, HaM HE0OXOAMMO OTpeIaKTUPOBATH
KOH(MUTYpaAIMOHHBIN (aiia 1 f06aBUTH B HETO HaIlle IpuIoKenmne. JlaBaii-
Te ABUHEMCS JaJIbIlie u 106aBUM B (aiia /etc/supervisord.conf mapy CTpOK:

[program:daemon]
command=/root/daemon.py ; nporpaMma (MOXHO yKa3bBaTb OTHOCUTENbHHE MyTH

; C y4eToMm nepemenHoin PATH u nepepaBaTb apryMeHThl)
autorestart=true ; nepesanyckaTb npyu HeobXxoaMMocTH (N0 yMONYaHMIO:
true)

Temepsr MOKHO 3aIlyCTHUThb AEMOH SUPErvisord m 3aTeM C IIOMOIIBIO IIPO-
rpaMMBI Supervisorctl samyckKarhb IPOIECCHl U CACIUTH 38 HUMMU:

[root@localhost]™# supervisord

[root@localhost]™# supervisorctl

daemon RUNNING pid 32243, uptime 0:00:02
supervisor>

3mech MBI MOYKEM BOCIIOJIB30BATHCA KOMAaHAOM help, YTOOBI O3HAKOMUTHCS
C JOCTYIIHBIMMU IIapaMeTpaMu IpPorpaMMBbI supervisorctl:

supervisor> help

Documented commands (type help topic):

EOF exit maintail quit restart start stop version
clear help open reload shutdown status tail

Temeprs 3amrycTuM HAII IPOIIECC, KOTOPOMY B KOH(MPUIypamumoHHOM Qaiiie
MBI faau uMsa daemon, 1 3aTeM OyAeM CJIeIUTH 3a ero paboToli, IOKa OH He
3aBepIINTCs, IMOCJe Uero OH BOJIIIEOHBIM 00pas3oM OyaeT mepesalyIileH,
nouTHu Kak PpaHkeHITeH. [Ipoiece :KuBeT, yMupaeT U CHOBA OJKMBAaeT.

supervisor> stop daemon
daemon: stopped
supervisor> start daemon
daemon: started

W B 3ak0OUeHME HAIIEN UTPHI MBI MOKEM B MHTEPAKTUBHOM PEXKUME IIPO-
CMAaTPUBATh, UTO BEIBOJUTCS 9TOUM MPOrPaMMOM B IIOTOK CTAHJAPTHOT'O BBI-
BOZA:
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supervisor> tail -f daemon
== Press Ctrl1-C to exit ==
for 3 seconds, then die
Daemon died
Daemon runs for 3 seconds, then dies

Wcnonb3oBaHMe nporpamMmmbl screen
AN ynpasfieHns npoueccamu

AbTepHATUBHBIN ITOAXO0A K YIIPABIEHHUIO IPOIlECCAMU 3aKJII0UaeTCs B HC-
nosab3oBaHuu nporpaMmmbl GNU screen. Kak cucreMHOMYy agMHUHUCTPATO-
Py BaM Heo6X0oa1uMO YMeHue padboTaTh ¢ HporpaMMOIi screen, gasKe eCJU BbI
He cobupaerech yIIPaBIATh IPorpaMMaMu 13 ClieHapueB Ha sa3bike Python.
OpnHa 13 OCHOBHBIX OCOOEHHOCTEM IIPOrpaMMBbI SCreen 3aKJUYaeTcs B TOM,
YTO OHA IO3BOJIAET OTCOENUHATHCS OT JOJTOKUBYIIErO IIPoIilecca M BHOBD
BO3BPAIATECSA K HEMY. OTO HACTOJbKO II0JI€3HAA BO3MOYKHOCTBH, UTO Ha
HAaII B3TJIAJ BJaJeHUe 3TOM IPOrpaMMOi MOKHO pacCMaTPUBaTh KaK OAUH
M3 OCHOBHBIX HABLIKOB paboTsl ¢ cuctemoit UNIX.

PaccMoTpuM TUIIMYHYIO CUTYyaIlnio, KOTAa MOTJIO OBl IMOTPeboBaThCA OTCO-
eIMHUTHCS OT AOJITOKUBYIIEr0 BeO-IPUI0MKEeHUsI, TAaKoro Kak trac. Cyie-
CTBYeT HECKOJIbKO CIIOCO00B HACTPOMKM trac, HO caMblii IPOCTOM COCTOUT
B TOM, UTOOBI OTCOEJUHHUTHCA OT OTAEJIBHOrO IIpollecca trac ¢ moMOIIbIO
IIporpaMMBbI screen.

Bce, uTo He0OXOOMMO IJIA 3aIlyCKa IIpoIecca 0] yIIPaBJIeHueM IIPorpam-
MBI Screen, — 9TO IIOMECTHUTb KOMAHIY SCreen mepej KOMAHIOH 3alyCKa
IOJITOYKUBYIIETO IIPOIlecca, a 3aTeM HakaTh KoMOuHamuuy Kjaasuin Ctrl-A
u Ctrl-D, 4TOGBI OTCOEAUHUTHCA OT ceaHca. UTOOBI BHOBBH IIOJKJIIOUUTHLCS
K 3TOMY IIPOIeCCY, BaAM JOCTATOUYHO IIPOCTO CHOBA BBECTU KOMAHIY SCreen
¥ HaxaTh Kjaasuiry Ctrl-A eme pas.

B npumepe 10.16 npousBoguTcs 3aycK ImporpaMMbl tracd BHyTpHU ceamca
screen. Kax ToIbKoO IIpoliecc 3aIyCTUTCS, MBI MOYKEM IIPOCTO OTCOETNHUTE-
cdA OT ceaHca, HaskaB KomOuHanun kiaasul Ctrl-A u Ctrl-D, ecsin, KoHeuno,
IpeAIogaraeTcs, UTo IMo3AHee Mbl BHOBD OyeM IMMOAKJII0UAThCI K CeaHCy.

ITpumep 10.16. Sanyck npozpamm Ha a3bike Python nod ynpasaenuem
npozpammol screen

screen python2.4 /usr/bin/tracd --hostname=trac.example.com --port 8888
-r --single-env --auth=x, /home/noahgift/trac-instance/conf/
password, tracadminaccount /home/example/trac-instance/

Yr0o06bI OIATH HOAKJIIOUYUTHCA K 9TOMY CEaHCY, MOXKHO BBECTH KOMAHAY:

[root@cent ~J# screen -r

There are several suitable screens on:

4797.pts-0.cent (Detached)

24145.pts-0.cent (Detached)

Type "screen [-d] -r [pid.]tty.host” to resume one of them.
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Bo3MO0xHO, 9TO He caMbIil JyUIInii IIOAXO0M AJA NCIOJb30BaHUA B paboueii
cpefne, HO I HYMKI paspaboTKM MJIM JUUYHOTO MCIIOJIb30BAHUA OH 00JIama-
eT oIIpeaeJIeHHbIMM JOCTOMHCTBAMM.

MNotokun BbinonHeHus B Python

IToTokmM BRIOSTHEHUA HEPEIKO PACCMATPUBAIOTCA KaK HEOOXOAUMOe 3JIO0.
HecmoTpsa Ha TO, YTO MHOTMM IIOTOKU He HPABATCHA, TeM He MeHee, OHU II0-
3BOJIAIOT PeIIaTh 3aJa4yu, KOTAa MPUXOAUTCA OJHOBPEMEHHO WMETH JEJIO
cpasdy ¢ HeCKOJbKUMU BelamMu. IIOTOKY BBITIOJHEHUS — 3TO He IIPOIeCCHI,
IIOTOMY YTO OHM BBIMOJHAIOTCA B Ipegesjax OJZHOTO W TOTO Ke IIpoliecca
¥ COBMECTHO HCIIOJB3YIOT IaMATh IIPOoIlecca. OTO OJHO U3 CAMBIX OOJIBIIINX
OPEeuMYIIeCTB M OJHOBPEMEHHO CAMBIA OOJBIIION HEIOCTATOK IIOTOKOB.
IIpenmyliecTBO 3aKJIHOYAaeTCs B TOM, UTO MOKHO CO3[aBaTh B IaMATH
CTPYKTYPBI JaHHBIX, KOTOPBIE OYAYT JOCTYIIHBI BCEM IIOTOKAM BBINIOJHEHU S
0e3 MCI0Ib30BAHMA MEXAHN3MOB MEKIPOIlecCHBIX Biaumopeticteuii (IPC).

Ho npwu pabore ¢ mToTOKaMu UMEIOTCA CBOU MOABOAHBIEe KaMHU. YacTo Tpu-
BUAJIbHAS IPOrpaMMa, COCTOSAIIAs M3 HECKOJbKUX JECATKOB CTPOK IIPO-
I'PaMMHOTI'O KOIa, C BBeIeHNEM IIOTOKOB BBIIIOJITHEHNA MOMKET CTATh UYpe3-
BBIUAITHO CJ0KHOM. MHOrOIIOTOUHBIE IPOTrPaMMBI CJI0KHO OTJIaKUBAThL 0€3
HMCIIOJIb30BAaHUS BCEOOBEMIIONIEH TPACCUPOBKY, HO U B 9TOM CJydae OTJaki-
Ka OCTaeTCs OUEeHb CJIOXKHOM IPOIeaypoil, IIOTOMY YTO BEIBOI TPACCHUPO-
BOUYHOI MH(OPMAIIIU MOXKET OKa3aThbCS CIUINKOM O00beMHBIM M 3allyTaH-
HbIM. OUH 13 aBTOPOB CO3AAJI CUCTEMY HCCJIeSOBAHKS IIEHTPOB 00paboTK I
IAHHBIX C IIOMOINBI0 IIpoTokKosia SNMP, HO peann3oBaTh B HeEH MOJHYIO
MOAEePKKY MOTOKOB BLITIOJTHEHUA 0KA3aJI0Ch OUeHb HEITPOCTO.

O,].IHB_KO CYIIIECTBYIOT OIIpeJieJIEHHbIe CTpaTerum, yIIPOoIlalollrie COo3JaHue
MHOTI'OIIOTOYHBIX l'IpI/IJIODReHI/II;’I, 1 peajyin3daliusa Ha,lIe&RHOfI OMOJIMOTEKU Tpac-
CHUPOBKH — OJHaA M3 TaKUX CTpaTeI‘HfI. HpI/I 9TOM OHHM MOTI'YT OKa3aTbCiA
O4YeHb y,lIO6HI)IM HWHCTPYMEHTOM B PEIlIeHNHM CJIOKHBIX 3aJda4.

3HaHue OCHOB MPOTPAMMUPOBAHUSA MHOTOIMOTOUHBIX MTPUIOKEHUN MOKET
OKasaThbCA MOJE3HBIM AJIA CUCTEMHOIO afMUHHUCTParopa. BoT HECKOJIBKO
IPUMEPOB, KOTa MOTOKY BBITIOJHEHUA MOTYT IPUTOAUTHLCA B IMTOBCEIHEB-
HOM IpPaKTHKe CHCTEMHOTO aIMHUHNCTDPATOpA: WCCJIENOBAHWE JIOKAJIBHOMN
CeTH B aBTOMATUYECKOM PeKHMe, M3BJeUeHNe HEeCKOJLKUX BeO-CTpaHMIL
OIHOBPEMEHHO, Harpy30YHOe TeCTUPOBAaHIE CePBepa U BLIMOJHEHUE CeTe-
BBIX OIIepallnii.

CoxpaHsaa BepHocTh mpuHIUIY KISS, paccMOTpUM OAMH M3 CAMBIX IIPO-
CTBIX TIPUMEPOB HCIIOJb30BAHUA HECKOJBLKUX ITOTOKOB BhImosHeHUs. Cie-
IyeT 3aMeTUTh, UTO [JIA UCI0JIb30BaHuA MoayJisa threading Heo6xoammo 1o-
HUMaHNe O0BeKTHO-OPHMEeHTHPOBAHHOTO IporpaMMupoBanuA. Eciau y Bac
HEJOCTATOUHBIN OMBIT 00BEKTHO-OPMEHTHUPOBAHHOTO IIPOTPAaMMUPOBAHUA
(OOII) niu BoOOIIE €ro HEeT, TOTAA 3TOT IMPUMEpP MOXKET OKa3aThbCs HeIllo-
HATHBIM JJIA Bac. B aToM ciyuae MBI MOTJIN ObI IOPEKOMEH0BATE IIPHUOOpe-
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ctu kaury Mapka Jlyrna (Mark Lutz) «Learning Python» (O’Reilly)! u mo-
3HAKOMUTBLCSA ¢ HeKoTopbeIiMu ocHOoBamMu OOII, ogHaKo MOXKHO 00PaTUTHCA
K riaBe 1 «BBegenue» B 9TOM KHUT'e U IMONPAKTUKOBATLCA HA HEKOTOPBIX
nmpuMepax, KOTOPbI€ TaM IPUBOAATCA. B KOHEUHOM cueTe, 00beKTHO-OpH-
€HTHUPOBAHHOE ITPOrPaMMUPOBAHKE JOCTONHO TOT0, YTOOBI M3YUaTh €To0.

ITockogbKY 9Ta KHUTA ITOCBAINEHA MPAKTHUUYECKOMY IIPUMEHEHUIO A3BLIKa
Python, naBaiiTe mepeiigemM HeIIOCPeACTBEHHO K IPUMEPY MHOTOIIOTOUHOTO
TMPUJIOMKEHUA, T/Ie NCIIOJIb3YIOTCSA CaMble TPOCThHIE TPUEeMbl MHOTOIIOTOUYHO-
TO MPOTrpPaMMUPOBaHUSA. B 3TOM IIPOCTOM MHOTOIIOTOYHOM CIl€HAPUU WC-
mojbayercsa Monyiab threading. B cienapuu ycramaBimBaeTcsa sHAUECHUE
ra00abHOI IepeMeHHOM, U 3aTeM IIepeonpeesiaeTcss MeTo I run() mMOToKa
BeInoJIHeHUA. HaKoHeIl, 3allycKaeTcs IATh IIOTOKOB BBINOJHEHUSA, KaK-
IBIHA 13 KOTOPHIX BBIBOJIUT CBOIT HOMED.

Bo MHOTMX OTHOIIIEHUSIX STOT IPUMEP UPE3MEPHO YIPOIIEeH U MMeeT ILIO-
XO# Au3aiH, IIOTOMY YTO B HEM CPasdy HEeCKOJbKO IIOTOKOB MCIOJIb3YIOT OJ-
HY U Ty Ke IJ100aIbHYI0 TIepeMeHHy0. YacTo COBMECTHO C MOTOKAMU JIyU-
IITe MCIOJIb30BaTh OUepeny, Tak KaKk OHM MOTYT IIPUHATH Ha cebs BCIO
CJIO’KHOCTHh OPraHM3aIlU JMOCTYyIIa K COBMECTHO MCIIOJIb3yEMBIM JaHHBIM.
WcxomHbIii TEKCT ClieHapusa OIpuBoguTcA B mpumepe 10.17.

ITpumep 10.17. IIpocmeiiwiuil MHO20NOMOYHYLI CUCHAPULL

#He COBCEM MPaBWIbHO OPraHW30BaH AOCTYN K COBMECTHO WCMONb3YEMbIM [AHHbIM
import threading
import time
count = 1
class KissThread(threading.Thread):
def run(self)
global count
print "Thread # %s: Pretending to do stuff”™ % count
count += 1
time.sleep(2)
print "done with stuff”

for t in range(5):
KissThread().start()

[ngift@Macintosh-6][H:10464][J:0]> python threadl.py
Thread # 1: Pretending to do stuff

Thread # 2: Pretending to do stuff

Thread # 3: Pretending to do stuff

Thread # 4: Pretending to do stuff

Thread # 5: Pretending to do stuff

done with stuff

done with stuff

done with stuff

1 Mapk JIyri. «M3yuaem Python» — Ilep. ¢ aura. — CII6.: CumBoa-ILitoc, 2009. —
IIpum. nepes.
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done with stuff
done with stuff

#common. py
import subprocess
import time

IP_LIST = [ 'google.

"yahoo. com’
"yelp.com’
‘amazon.com’
‘freebase.com’
‘clearink.com’
"ironport.com’ ]

cmd_stub = "ping -c 5 %S’

def do_ping(addr):

com’,

print time.asctime(), "DOING PING FOR", addr
cmd = cmd_stub % (addr,)

return subprocess.Popen(cmd, shell=True, stdout=subprocess.PIPE)

from common import IP_LIST, do_ping

import time

z =[]

#for 1 in range(0, len(IP_LIST)):

for ip in IP_LIST:
p = do_ping(ip)

z.append((p, ip))

for p, ip in z:

print time.asctime(), "WAITING FOR", ip

p.wait()

print time.asctime(), ip, "RETURNED", p.returncode

jmjones@dinkgutsy:thread_discuss$ python nothread.py

Sat Apr 19 06:45:43
Sat Apr 19 06:45:43
Sat Apr 19 06:45:43
Sat Apr 19 06:45:43
Sat Apr 19 06:45:43
Sat Apr 19 06:45:43
Sat Apr 19 06:45:43
Sat Apr 19 06:45:43
Sat Apr 19 06:45:47
Sat Apr 19 06:45:47
Sat Apr 19 06:45:47
Sat Apr 19 06:45:47
Sat Apr 19 06:45:47
Sat Apr 19 06:45:47
Sat Apr 19 06:45:57
Sat Apr 19 06:45:57
Sat Apr 19 06:45:57

2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008

DOING
DOING
DOING
DOING
DOING
DOING
DOING

PING
PING
PING
PING
PING
PING
PING

FOR
FOR
FOR
FOR
FOR
FOR
FOR

google.com
yahoo. com
yelp.com
amazon. com
freebase.com
clearink.com
ironport.com

WAITING FOR google.com
google.com RETURNED 0
WAITING FOR yahoo.com
yahoo.com RETURNED 0
WAITING FOR yelp.com
yelp.com RETURNED 0
WAITING FOR amazon.com
amazon.com RETURNED 1
WAITING FOR freebase.com
freebase.com RETURNED 0
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Sat Apr 19 06:45:57 2008 WAITING FOR clearink.com
Sat Apr 19 06:45:57 2008 clearink.com RETURNED 0
Sat Apr 19 06:45:57 2008 WAITING FOR ironport.com
Sat Apr 19 06:46:58 2008 ironport.com RETURNED 0O

o

= ] B kauecTBe OroBOPKH K CJEAYIOIIMM IIPUMEPAM MHOTOIOTOYHBIX
f;-.‘- ClleHapueB CJeLyeT 3aMEeTUTb, YTO OHHU ABJAITCA LOCTATOYHO
L 5

§l4' CIIOKHBIMU IIPUMEDaMU U T€ e CaMble JeiCTBUAs MOTYyT OBITh pea-

" JIN30BaHBI Ha OCHOBe NMpUMeHeHWA GYHKIMU subprocess.Popen().
Idta QYHKIIUA ABJIAETCS JYUIITUM BEIOOPOM, KOorJa TpebyeTcsa 3amyc-
TUTH I'PYIIY IIPOIECCOB M NOMKIATHCA UX 3aBepleHus. Eciau Bam
Heo0X0JMMO OPTaHM30BaTh B3aNMOIeICTBHE C KaXKJbIM IIPOIECCOM,
TO MOYKHO MCIIOJB30BaTh GYHKIIHIO Subprocess. Popen() B KOMILIEKCe
C IIOTOKAMMU BBIIIOJIHEHUA. OCHOBHaﬂ IeJIb 9TUX IIPUMEPOB — IIPOJie-
MOHCTPHPOBATh, YTO MHOr03aLaYHOCTh HEPELKO TPebyeT YCTYIIOK
u KoMIpoMuccoB. JacTo GbIBaeT OYeHBb TPYAHO ONMPeeNnuTh, KaKkas
MOJieJIb JIyUIlie OTBeUaeT TPeOGOBAHUAM — ITOTOKY BBITIOJHEHUSA, IIPO-
Iecchl MJIM aCMHXPOHHBIE OMOIMOTeKu, Takue Kak stackless wmim
twisted. Huske npuBoguTcsa nmpumep ompoca ¢ IOMOIIBIO YTUINTH
ping 6ousbiioro maccusa IP-agpecos.

Temepb, KOra y Hac UMeeTCs cBoeobpasuas nmporpamma «Hello World» s
IIOTOKOB BBIMOJIHEHUSI, MOKHO MEePeiTy K peanusaliuu ClieHapus, KOTO-
PBIii OLIEHUT JI000M CHUCTeMHBIN afMUHUCTPATOP. Bo3bMeM 3a OCHOBY HaIIl
CcIleHapUii 1 M3MEHUM ero TaK, UTOOBI OH ONpAaIllMBaJ Y3JIBI B CETU. ITO
MOJKHO CUMTATh HAUAJbHBLIM 9TAalOM HA IYTU CO3AAHUA YHUBEPCAJIHHOTO
MHCTPYMEHTA AJiA PaboThI ¢ ceThbio. IIporpaMMHBINT KO CIileHAPUA IIPUBO-
nutca B npumepe 10.18.

ITpumep 10.18. MHozonomouHas epcus ymuaumel ping

#!/usr/bin/env python

from threading import Thread
import subprocess

from Queue import Queue

num_threads = 3
queue = Queue()
ips = ["10.0.1.1", "10.0.1.3", "10.0.1.11", "10.0.1.51"]
def pinger(i, q):
"""onpoc nomcetn” "
while True:
ip = q.get()
print "Thread %s: Pinging %s” % (i, ip)
ret = subprocess.call("ping -c 1 %s” % ip
shell=True,
stdout=open('/dev/null", "w'),
stderr=subprocess.STDOUT)
if ret == 0:
print "%s: is alive” % ip
else:
print "%s: did not respond”™ % ip
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q.task_done()
for 1 in range(num_threads):

worker = Thread(target=pinger, args=(i, queue))
worker.setDaemon(True)
worker.start()

for ip in 1ips:
queue.put(ip)

print "Main Thread Waiting”
queue. join()
print "Done”

Korpa MbI 3ammycTum 3TOT, JOCTATOUHO IIPOCTOM (hparMeHT IPOrpaMMHOI0
KOJa, MBI IIOJIYUYNJIU CJIEAYIOIIUN Pe3yabTaT:

[ngifteMacintosh-6][H:10432]1[J:0]# python ping_thread_basic.py
Thread 0: Pinging 10.0.1.1
Thread 1: Pinging 10.0.1.3
Thread 2: Pinging 10.0.1.11
Main Thread Waiting
10.0.1.1: is alive

Thread 0: Pinging 10.0.1.51
10.0.1.3: is alive
10.0.1.51: is alive
10.0.1.11: did not respond
Done

ATOT IpUMep 3acCJYKUBAET TOr0, UTOOBI Pa3obpaTh ero Ha IMIOHATHBIE Yac-
TH, HO cHauajia — HeOoJIbIlloe moscHeHue. I[Tpumep paspaboTKu MHOTOIIO-
TOYHOUN BEPCUU YTHUJIUTHI Ping C IEeJIbI0 OIIPoca IIOACEeTH — 9TO OTJIUUYHBIN
cI10c00 IPOAEeMOHCTPUPOBATEH IPUMEHEH e ITOTOKOB. «O0bIUHASg» IIPOrpaM-
Ma Ha A3bIKe Python, He ncmonb3yoias IOTOKY BEIIOJIHEHUA, IOTpeboBa-
J1a 6B BpeMeHU JJIs cBoero BeimoaHeHusa N * (cpemgHee BpeMsA OKUTAHUA OT-
BeTa Ha KaXKIBIN 3ampoc ping). YTuauTa ping MOKeT BO3BpaIiaTh OOUH U3
IBYX BAPMAHTOB OTBETAa: BPEMs OTKJIMKA X0CTa 1 COO0IIeHIie 00 NCTeUeHN U
TIpeleTbHOTO BPpeMeHU OKUIaHUA. B TUMTMYHON CeTH MOYKHO CTOJIKHYTHCSA
c o0omMU BapuaHTaAMU.

9TO 03HAYAET, YTO HA BLIMOJHEHNE IPUI0MKEHN A, NCIIOIb3YIOIEro YTUIUTY
ping mjsa ompoca XocToB ceTH Kjacca C, cocrosireir us 254 agpecoB, MOMKeT
norpeboBaThbesa 10 254 * (~ 3 CeKYHIbBI), UTO MOXKET COCTaBUTH 10 12.7 mu-
HyT. IIpu MCIOIB30BAHUY ITOTOKOB 9TO BpeMs MOYKHO YMEHBIIIUTH IO He-
CKOJIbKUX CeKYyHI. IMEeHHO IT03TOMY ITIOTOKY MMEIOT BasKHOe 3HaUeHue JJId
paspaboTKM ceTeBhIX Mpuaokenuii. Temeps caeraeM elre miar 1 mogyMa-
eM, KaKue YCJOBUA MOTYT BCTPETUTHCS B AelcTBUTEIbHOCTU. CKOJIBKO
mojceTeil MOXKeT CYIIIeCTBOBATh B TUIIMUYHOM I[eHTPe 00pabOTKMU JaHHBIX?
20? 30? 50? OueBuAHO, YTO IPOrPaMMa, BEIIIOJHAOINAA OIIPOC IMOCJIeI0BAa-
TeJbHBIM CIIOCOO0M, OBICTPO TEPAET CBOIO MIPAKTUUECKYIO IIeHHOCTh, X MHO-
TOMIOTOYHAS BePCUA CTAHOBUTCSA HUAeATbHBIM BHIOOPOM.
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Temneph BepHEMCs K HaIleMy IIPOCTOMY CIIeHAPUIO M PACCMOTPUM HEKOTO-
prle ocobenHOCTH peanusanuu. IlepBoe, Ha UTO cleayeT oOpPATHUTh BHUMA-
HUe, — 9TO UMIIOPTUPYEeMble MOAYJIM, B YACTHOCTU, HANOOJIBIIINH WHTEPEC
IJs HAc mpeacTasBisaioT monayau threading u Queue. Kak yaxe ormeuasocs
BBIIIE, pa3paboTKa MHOTOIIOTOUYHBIX ITPUJIOKEHNI 0e3 NCII0Jb30BaHn s OUe-
penreil HaMHOTO CJIOKHee, 1 MHOTUM OKasbIBaeTcsA He IOoJ Cuy. Bearuii
pas, Korza BaMm Tpebyercs IpuberHyTh K MCI0Jb30BAHUIO IIOTOKOB, JKeJa-
TEJILHO MCII0JIB30BaTh MOAYJIbL Queue. ITouemy? OTOT MOAYJIb CHHXKAET I10-
TPeOHOCTH B IBHOM peajusaluu 3alUThl JaHHBIX C IOMOIIbI0 MbIOTEKCOB,
TIOTOMY UTO BHYTPEeHHUE MEeXaHU3MbI CAMUX ouepeei o6ecrieunBaioT Heoo-
XOAUMYIO 3aITUTY JAHHBIX.

IIpencraBbTe, uTO BBI (hpepMep/yUeHbIl, KuBymuit B CpegH1ue BeKa, U BhI
3aMeTUJIN, UTO BOPOHBI, KOTOPBIX YaCTO HA3LIBAIOT «yOUAIIaMu» (€CcJii UH-
TepecHO yY3HaTh, IOUeMY, o0paIlialiTech B Bukumennio), aTakyioT Balllu I10-
JI51 ¢ 3epHOBLIMU cTasgMu 1o 20 uiu 6ojiee ocoberi.

ATo OoUeHb YMHBIE IITHUIILI 1 X HEBO3MOJKHO HUCIYTraTh, Opocas KaMHHU, TakK
KaK BBI CMOJKeTe OpocaTh He dalle, 4YeM OJUH KaMeHb Ka'Kable 3 CEKYHABI,
a YMCJIEHHOCTh CTau MOKeT mocTturaTh 50 ocobeii. UToObI OTIIYTHYTEH BCEX
BOPOH, MOJKET ITOTPeOOBATHCA 10 HECKOJBKUX MUHYT, HO 3a 3TOT IIPOMEIKY-
TOK BPeMEHU YPOsKal0 MOKeT OBITh HaHeceH CYIlecTBeHHBbIH yiepb. Kak
YUYeHbIl, 3HAIOIINI MaTeMaTUKy, Bbl IOHUMAaeTe, UTO 3Ta IPobIeMa JIerKo
paspemiumMa. BaMm Hy:KHO JIUIIb HAOpaTh Kyuy KaMHell U 3aTeM PacCTaBUTh
PabOTHUKOB, YTOOBI OHU MOTJIX OJJHOBPEMEHHO OpaTh KAMHU U3 KYUU U OPO-
caTh B BOPOH.

Eciu caemoBats sToii crpaTeruu, 30 paboTHUKOB, BEIOMpPaA KAMHU U3 Ky4H,
MorJIu OBl 3aKuAATh KaMHaMu 50 Bopor Mmenee ueM 3a 10 cekyHa. 9TO OCHO-
Ba MCIIOJb30BAHMUSA IOTOKOB U OUepeiell B ClleHapuAX Ha A3biKe Python. Ber
HAHHMaeTe TPYIINy PaObOTHUKOB MAJA BBIIOJHEHHUSA KaKOoH-I1mb0o padoThI,
¥ KOT/Ia ouepelb OIMyCTeeT, 3aJaHIe MOXKHO CUNTATh BBIITOJTHEHHBIM.

Ouepenu obecrreunBaOT CIIOCO0 Mepemaun 3aJaHuil «pynmne» paboTHUKOB
IeHTPaJIM30BaHHBIM o0pa3doM. OIUH 13 CaMBIX BasKHBIX 3JIEMEHTOB Hallei
MPOCTOM MpPOrpaMMbI — 9TO BBI30B Meroma join(). Ommcanme meToma
queue. join() raacur ciaemyloimee:

Namespace: Interactive
File: /System/Library/Frameworks/Python. framework/Versions/2.5/1ib/
python2.5/

Queue. py
Definition: Queue.Queue.join(self)
Docstring:
Blocks until all items in the Queue have been gotten and processed.
(BnokupyeT BHMOMHEHNE BhI3bIBAWUEH NPOrpamMmbl, noka He OyayT obpaboTaHsl
BCE 3NIeMeHTH o4epean)

The count of unfinished tasks goes up whenever an item is added to the
queue. The count goes down whenever a consumer thread calls task_done()
to indicate the item was retrieved and all work on it is complete.
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(Bcsikunit pa3, korpa B odepenb A00ABNAETCA HOBHIA 91EMEHT, YBENMYNBAETCH CHETUMK
HEBbLINONHEHHHIX 3a4ay. Bcakwit pas, Korpa nonb30BaTeNbCKUIA NOTOK BbI3bIBAET METO.
task_done(), 4ToOH nNokasaTb, YTO WM3bATHI M3 o4yepenu anemeHT obpaboTaH
CYETUMK YMeHbWAETCH. )

When the count of unfinished tasks drops to zero, join() unblocks.
(Korpga cyeTumk 3agaHuit ymeHbliaeTcd A0 Hyns, MeTod join() Bo3BpauwaeT
ynpaBsneHue Bhi3biBaWLEH Nporpamme. )

Metog join() mpeacTaBiseT cob0i IIPOCTOI CIIOCOO MPeJOTBPATUTL 3aBeP-
IIeHNe BBIIIOJHEeHNU IJIABHOIO IIOTOKA IIPOrPaMMBbI 10 TOT'0, KaK OCTAJIbHbIE
HOTOKM BBIMOJHEHHUS IIOJYYAT IMAHC 3aBEePIINTh OOPAbOTKY 3JIeMEHTOB
ouepenu. BoaBpamiaschk K meragope ¢ pepMepoM, IJIaBHBIM TOTOK MOXKHO
CPaBHUTL C (hepMepoM, KOTOPLIil cOOMpaeT Kyuy KaMHel UM YXOAUT, a pa-
OOTHUKM BLICTPAMBAIOTCA B JIMHUIO, T'OTOBSACH OpocaTh KamHu. Eciiu B Ha-
IeM IIpuMepe 3aKOMMEHTHPOBATH BBI3OB MeETOAAa queue.join(), orpuiia-
TeJIbHBI€ IIOCJIEACTBUA 9TOI'O He 3aMeIJIAT CKa3aTbCd. Honpo6yeM 3aKOM-
MEHTHPOBATh BBI3OB queue. join():

print "Main Thread Waiting”

#Ecnv 3aKkoMMeHTMpPOBaTH BHIBOB MeTOAAa join, rnaBHas nporpamva 3aBepunTcs
#00 TOro, Kak NOTOKM NOMy4aT BO3MOXHOCTb BHMOAHUTL CBOW PaboTy

#queue. join()

print "Done”

Temeps mOCMOTPHUM, UTO BBIJACT HAIIl 3aMeYaTeJIbHBIN cIleHapuii. Baris-
HuTe Ha mpumep 10.19.

ITpumep 10.19. ITIpumep, k020a 2n1a8HbLIL NOMOK BbLNOJHEHUS NPOZPAMMbL
3agepuwiaem pabomy paHvuie Opyzux nOMoKos

[ngift@Macintosh-6][H:10189][J:0]# python ping_thread_basic.py
Main Thread Waiting

Done

Unhandled exception in thread started by

Error in sys.excepthook:

Original exception was:

Tenepsb, 03HAKOMUBIIIUCH C TEOPUEHN IPUMEHEHNA B CIIeHapUAX IIOTOKOB BhI-
TIOJIHEHUA U OUepeieid, IIPOUgeMCs II0 IPOTrpaMMHOMY KOy IIIar 3a IIIaroM.
B camom Hauase MBI JKECTKO OIPEAEJUIN HECKOJIBbKO 3HAUEHUI, KOTOPhIE
B 6oJiee yHUBEPCAJIbHBIX IIPOTPaMMax O0BLIUYHO IIepPealoTCA B BUIEe apTyMeH-
TOB KOMaHIHOUN cTpoKu. IlepemenHasa num_threads comeps:KHUT UKCJIO pado-
4YuX DOTOKOB, IIepeMeHHad (ueue — 9TO 9K3EeMILIAD Ouepeny U, HaKOHeI,
ips — aTo ctucok IP-agpecoB, KOTOPHIE MBI JOJKHBI IOMECTUTH B OUEPEb:

num_threads = 3
queue = Queue()
ips = ["10.0.1.1", "10.0.1.3", "10.0.1.11", "10.0.1.51"]

Crenyroriasa QyHKIIUA BBHITIOJIHSIET OCHOBHYIO padboTy B mporpamme. OHa BBI-
3bIBaeTCsS KayKJIBIM IIOTOKOM U M3BJIEKaeT ouepenHoi IP-agpec us ouepenu.
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IIpumeuaTeabHO, UTO aApeca BLRITAJIKMBAIOTCA 13 OUePeU B TOM JKe IIOPS-
Ke, B KaKOM OHU HaXOAATCA B cunucke. Taxas peajausalusd MO3BOJISIET W3-
BJIEKATh 3JIEMEHTEI, IIOKA OuepeIb He orycTeeT. B KoHIle MuKJja while BBI-
3BIBaeTcs MeTo[ (. task_done() — aTO MMeeT BaskKHOe 3HAUeHHUE, IOTOMY YTO
OH coo01maeT MmeTony join() o ToM, 4YTo GBI 00paboTaH oUuepeaHOi dJIeMEHT,
W3BJIEUEHHBINA M3 ouepenu. Mam, TOBOPA HPOCTHIM SIBBIKOM, OH COOOIIIaeT
0 TOM, YTO 3aJJaHWe BBLIIIOJHEeHO. [TocMOoTpuM, YTO TOBOPUTCA B ONMHCAHUU
MmeTozma Queue. Queue. task_done():

File: /System/Library/Frameworks/Python. framework/Versions/2.5/1ib/
python2.5/
Queue. py
Definition:  Queue.Queue.task_done(self)
Docstring:
Indicate that a formerly enqueued task is complete.
(CBnpoeTenbCTBYET 0 TOM, 4YTO O4epeaHoe sajaHne B odepean Obio BHMNOMHEHO. )

Used by Queue consumer threads. For each get() used to fetch a task,

a subsequent call to task_done() tells the queue that the processing

on the task is complete.

(BbibiBaeTca notokom-noTpeburenem. KaxooMmy Bb30BYy meToma get(), wWcnonbayemomy
NS U3BNeYEHWs 3adaHus, [OMXEeH COOTBETCTBOBATb Bh30B MeToma task_done(),
KOTOpbI coobuaeT o4epean, 4TO 3afaHue BbINOHEHO. )

If a join() is currently blocking, it will resume when all items

have been processed (meaning that a task_done() call was received

for every item that had been put() into the queue).

(MeTon join() BepHeT ynpaBneHue Bbi3biBablUen nporpamve, korga 6yayT obpaboTaHsl
BCe aneMeHTh (TO €CTb ANS Kaxaoro anemMeHTa, NOMEWEHHOro B O4epeflb BLI3OBOM
meToga put(), OygeT Bh3BaH MeTon task_done()))

Raises a ValueError if called more times than there were items

placed in the queue.

(Npn BH3OBE GOnbliee YWUCNO pas3, 4eM UMENOCb SNEeMEeHTOB B ovyepean, Bo3byxaaeT
nekniodeHne ValueError)

W3 onucanusa BUAHO, UTO MeKAy MeTomaMu (.get() u q.task_done() cyire-
CTBYeT B3aUMOCBSA3b M B KOHEUHOM CcUeTe OHU CBSI3aHBI C METOAOM (. join().
ATo IpaKTUYECKU HAYaJo0, cepeIrHa 1 KOHeIl ICTOPUH:

def pinger(i, q):
""onpoc noacetn” "
while True:
ip = g.get()
print "Thread %s: Pinging %s" % (i, ip)
ret = subprocess.call("ping -c 1 %s" % ip
shell=True,
stdout=open( ' /dev/null", "w'),
stderr=subprocess.STDOUT)
if ret == 0:
print "%s: is alive”™ % ip
else:
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print "%s: did not respond”™ % ip
q.task_done()

Huxe MBI MCIIOJIB3YEM IIPOCTOM MUKJI fOr, KOTOPBIA yIpaBIAeT CO3TaHUEeM
TPYIObl IOTOKOB BBIMOJIHEeHUs. [IpuMeuaTesibHO, UTO 3Ta I'PYyIIa IIPOCTO
«CUIUT U JKIET», IOKa UTO-HUOYAb He IMOSBUTCSA B ouepeau. B mporpamme
HUYETro He IIPOMCXOAUT, IIOKA yIPaBJieHUE He JOCTUTHET CIELYIOIIET0 pas-
Iena.

B narmreit mnporpamMmMe KpoeTcs 0JHA MaJIoO3aMeTHasl XUTPOCTh, KOTOPAas IIpe-
IOXpaHseT IporpaMMy OT IOoaJaHusA B JIOBYIIKY. O6paTuTe BHUMaHUe HA
BBI3OB MeToga setDaemon(True). Ecau aToro He chesaTh mepej BHI30BOM Me-
Toga start() moToka, mporpaMMa 3aBUCHET Ha HeoIpeAeieHHbIN CPOK.

ITpuuwmHa mpakTUUYeCcKU HesaMeTHAa Ha IePBLIH B3TJIAA U 3aKJII0YaeTCA B TOM,
YTO IpOorpaMMa MOKEeT 3aBepPIIUTh CBOIO PabOTy, TOJBKO €CJIN ITIOTOKU BBI-
TMOJHAIOTCA B PEXKUMe JeMOHOB. BbI MOTJIM 3aMETHUTh, YTO B (YHKIIUU
pinger() mcmoabayeTcsa 6eCKOHEUHBIH ITHMKJ. II0CKOJIbKY IIOTOK, BBHI3BaB-
U TaKyI0 QYHKIINIO, HUKOTAA CaM He 3aBePIINUTC, HaM IPHUIILIOChH 00'bs-
BUTh X IMOTOKaMHU-AeMOHaMu. UToObI yOeAUTHCS B CIIPABEIJIMBOCTH BHI-
IIIeCKa3aHHOro, MIPOCTO 3aKOMMEHTHPYITe CTPOKY worker.setDaemon(True)
¥ 3aIyCTHUTEe IIPOrpaMmy. 3aMeTHM JHIIlb, UYTO 06e3 BbI30Ba HTOr'0 MeTO1a
nmporpaMmma 0yzeT KPYTUThCA BXOJIOCTYIO HEOIIPEAeJIEHHO IIPOAOIMKUTEh-
Hoe BpeMs. O0a3aTeIbHO IPOBEPhTE 9TO ¥ ce0sd, TaK KaK 9TO IIOMOKET BaM
YAaCTUYHO CHATH C IIPOIlecca MTOKPOB TAMHCTBEHHOCTMH

for i in range(num_threads):
worker = Thread(target=pinger, args=(i, queue))
worker.setDaemon(True)
worker.start()

K sTomy MOMeHTY B Hallleii mporpaMMe UMeeTCsA IPyIIa TOTOBBLIX K pabore
TIOTOKOB, OKUAAIONINX, TOKA MBI JaAuM UM 3afaHue. Kak TOJIbKO MBI IIO-
MECTUM 3JIEMEHTEI B OUepelb, HAIIIMM IIOTOKAaM TYT »Ke OyAeT IIOCJIaH CUT-
HaJI, YTO MOKHO M3BJIeYb 3aJJaHUe U3 OUepen, KOTOPOE B JaHHOM CJydae
3aKJI0YaeTCA B TOM, YTOOBI OIIPOCUTH YKasdaHHbBIN IP-agpec:

for ip in 1ips:
queue.put(ip)

Haxowmelr, MbI JOCTUTJIN KPUTUUYECKOU CTPOKH, 3a:KATONU MEKIY ABYMS UH-
CTPYKIOMAMM print, KOTopasg B KOHEYHOM CUETE YIIPABJISAET IPOTPaMMOI.
Kax yxe rosopmjioch pamee, BbI3BaB MeTOJ ouepenu join(), raIaBHBIN II0-
TOK IIPOrPaMMBbI CTAHOBUTCS B OKHUJaHNE, IIOKA HE OIIYCTEET OUepeahb 3aa-
HuM. MeHHO T03TOMY IIOTOKHY U OYepelb HAIIOMUHAIOT IITOKOJIAJ C apaxu-
COBBIM MacJyioM. KasKAblii 13 HUX 00JaZaeT cBoeil IpeJsiecTbio, HO BMECTe
OHMU CO3JAI0T 0COOBIN BKYC.

print "Main Thread Waiting”
queue. join()
print "Done”
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Yro6bl JyUllle MMOHATH MPUHITUIILEI MCIOJb30BaHUS MOTOKOB U Oouepemei,
HaM HYXHO CJleJIaTh eIlle OAUH ITar BIepe U J00aBUTH B HAIII IIPUMED elle
OIHY TPYIIIY IIOTOKOB U eIlle OAHY ouepenb. B mepBoM IIpuMepe MBI OIpa-
MIWBaJM C IOMOIIbIO YTUJINUTEI ping cnucok IP-agpecoB, KOTopble N3BJIEeKAa-
Ju U3 ouepeau. B cieayooiieM npuMepe Mbl 3aCTaBUM IEPBYIO TPYIIY I10-
TOKOB IoMmeIaTh IP-agpeca, oT KOTOPBIX OBIJ MOJIYUYEH OTBET, BO BTOPYIO
ouepenb.

ITocie sToro BTOpasA rpyiia MOTOKOB OyaeT u3BieKaTh IP-agpeca mu3 BTO-
poit ouepenu, MPOUSBOAUTE OIPOC C IIOMOIILI0 YTUINTHI arping u Bo3Bpa-
miathk IP-agpeca smecte ¢ MAC-aapecamu. McxXoaHBIH TEKCT IIpuMepa Ipu-
BoguTcsa B mpumepe 10.20.

ITpumep 10.20. Heckonvko ouepedeil U HECKOALKO ZPYNN NOMOKOE

#!/usr/bin/env python
#TpebyeTca Python2.5 unu Bhiue
from threading import Thread
import subprocess

from Queue import Queue
import re

num_ping_threads = 3

num_arp_threads = 3

in_queue = Queue()

out_queue = Queue()

ips = ["10.0.1.1", "10.0.1.3", "10.0.1.11", "10.0.1.51"]

def pinger(i, iqg, 0q):
"""onpoc nogceTn”""
while True:
ip = iq.get()
print "Thread %s: Pinging %s™ % (i, ip)
ret = subprocess.call("ping -c 1 %s” % ip
shell=True,
stdout=open( ' /dev/null", "w'),
stderr=subprocess.STDOUT)
if ret ==
#print "%s: is alive” % ip
#fnomecTuTb oTBeTMBUME IP-agpeca BO BTOpYW o4epefb
0qg.put(ip)
else:
print "%s: did not respond”™ % ip
iqg. task_done()

def arping(i, oq):
"""napnekaeT oTBeTuBwMiA IP-appec n3 odepeau v nonydaet MAC-agpec””

while True:
ip = 0q.get()
p = subprocess.Popen(“arping -¢ 1 %s™ % ip

shell=True,
stdout=subprocess.PIPE)
out = p.stdout.read()
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#oThCcKkaTb M n3Bne4b MAC-agpec M3 NOTOKA CTaHAapTHOMO BbiBOAA
result = out.split()
pattern = re.compile(":")
macaddr = None
for item in result:

if re.search(pattern, item):

macaddr = item

print "IP Address: %s | Mac Address: %s " % (ip, macaddr)
0q. task_done()

#MomecTntb IP-appeca B o4epenb
for ip in ips:
in_queue.put(ip)

#lopoanTb rpynny NOTOKOB, BH3LBAWWWX YyTWAXTY ping
for i in range(num_ping_threads):

worker = Thread(target=pinger, args=(i, in_queue, out_queue))
worker.setDaemon(True)
worker.start()

#lopoanTb rpynmny NOTOKOB, BH3bBANWMX YTUAMTY arping
for 1 in range(num_arp_threads):

worker = Thread(target=arping, args=(i, out_queue))
worker.setDaemon(True)
worker.start()

print "Main Thread Waiting”

#lapaHTNpoBaTb, 4TO nporpaMma He 3asepuwuT paboTy,
#noka He onycTenT obe ovepean

in_queue. join()

out_queue. join()

print "Done”
ITociie Bamycka aTOTO ClieHaAPUSA MBI IIOJIYYUJIN CIAeAYIONINE Pe3YAbTAThI:

python2.5 ping_thread_basic_2.py
Main Thread Waiting

Thread 0: Pinging 10.0.1.1
Thread 1: Pinging 10.0.1.3
Thread 2: Pinging 10.0.1.11

Thread 0: Pinging 10.0.1.51

IP Address: 10.0.1.1 | Mac Address: [00:00:00:00:00:01]
IP Address: 10.0.1.51 | Mac Address: [00:00:00:80:E8:02]
IP Address: 10.0.1.3 | Mac Address: [00:00:00:07:E4:03]
10.0.1.11: did not respond

Done

JlJIsa peanmsanyy 3TOTO PEIIeHUA MBI JIUITh HEMHOTO PACIINPUJINA IIPEeIbI-
OyIuii mpuMep, J00aBUB B HErO eIlje OJHY I'PYIINY IOTOKOB U eIlle OIHY
ouepeb. ITO JOCTATOUHO BaYKHBIN IPHeM, UYTOObI IIOMECTUTD €r'0 B CBOIi ap-
ceHaJI, IOTOMY YTO MOIYJhb queue JejaeT MCIOJb30BaHUE IIOTOKOB Oojiee
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IpoCTHIM U Oosee Oe3omacHBIM AegoM. MoOKHO Jaske CKasaTh, UTO JTOT
IIpreM OTHOCUTCA K Paspany 00A3aTe/IbHBIX K IPAMEeHEeHUIO.

3apepkKa BbINONIHEHUS MOTOKOB € MOMOLLbIO
threading.Timer

B saspixe Python mmeercsa erfe ogHa 0CO0OEHHOCTh, MMEOI[As OTHOIIIEHNE
K IIOTOKAaM, KOTOPAas MOJKET OKa3aThbCs YAOOHOM MPU pellleHnuu 3a4au CHC-
TEeMHOI'0 afMUHUCTPUPOoBaHus. OHA CYIIIEeCTBEHHO YIIPOIIAET 3aIlyCK (PYHK-
UK ¢ 3aePKKOIi 10 BpeMeHH, KaK ImokasaHo B mpumepe 10.21.

ITpumep 10.21. Taiimep 6nympu nomoka

#!/usr/bin/env python

from threading import Timer
import sys

import time

import copy

#npocTeiwas obpaboTka ownbok

if len(sys.argv) != 2:
print "Must enter an interval”
sys.exit(1)

#OyHKUMA, KoTopas OyaeT Bbi3bBATHCA C 3a4EPXKON N0 BpeMeHu
def hello():
print "Hello, I just got called after a %s sec delay” % call_time

#MOTOK, KOTOPbIM peann3dyeT 3aLepxky N0 BPEMEHU

delay = sys.argv[1]

call_time = copy.copy(delay) #konupoBaHne 3afepxku A8 MCNONb30BAHWA No3aHee
t = Timer(int(delay), hello)

t.start()

#nokasaTb, 4TO nporpamma He 6n0OKMpyeTCH W NpoaonxaeT paboTaTb
print "waiting %s seconds to run function™ % delay
for x in range(int(delay))
print "Main program is still running for %s more sec” % delay
delay = int(delay) - 1
time.sleep(1)

Ecau 3anmycTuTh 3TOT (hparMeHT, MOMKHO YBUAETD, UTO IVIABHBINA ITOTOK IIPO-
TPaMMBbI IPOJOJI2KAET PAOOTY U IIPU 3TOM HPOUCXOIUT OTJIOKEHHBIA BHI3OB
byHKOUN:

[ngifteMacintosh-6][H:10468][J:0]# python thread_timer.py 5
waiting 5 seconds to run function

Main program is still running for 5 more sec
Main program is still running for 4 more sec
Main program is still running for 3 more sec
Main program is still running for 2 more sec
Main program is still running for 1 more sec
Hello, I just got called after a 5 sec delay
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OG6paboTka coObITUM B NOTOKE

9ra KHUra mpelHasHaUYeHa IJA CUCTEeMHBIX aIMHUHHCTPATOPOB, IIOITOMY
IaBaliTe TIPUMEHUM OIMCAHHYIO BBIIIIe METOAWKY AJA perieHus 6oJee
OPaKTUYHON 3a7aunr. B 9TOM nmpuMepe MBI BO3bMEM Ha BOOPYKEeHUe IpueM
C OTJIO}KEHHBIM 3aIyCKOM 1 O0'BeJUHUM €r0 € ITNKJIOM OKUJAHUA COOBITHIH,
B KOTOPOM OyeM IIPOBEePATH HAJIUUNE PACXOKIeHUM B uMeHaX (aijioB Me-
KOy ABYMS KaTaysoraMu. MbI MOTJIM ObI TTIOMTHM JaJIbIlle U TPOBEPATH BpeMs
mocjaegHero msMeHeHus GaitjoB, HO, cJaeqys IPUHIINIIY COXPAHEHUA MaK-
CUMAJILHOU IIPOCTOTHI IPUMEPOB, MBI IIOCMOTPUM, KaK B 9TOM ITUKJIE IIPO-
BepdAeTCcda oxxugaemMmoe coOBITHE U KaK, B CjJIy4uae ero IosdBJIEHU A, BbI3bIBa€eT-
cs MeToz 00paboTKH.

ATOT MOAYJIb JIETKO MOYKHO IIPeo0pas3oBaTh B 0oJiee YHUBEPCAJIbHBIN MHCT-
pyMeHT, HO moKa B mpuMepe 10.22 :KecTKO ompeneaeHbl KaTaJoTu, KOTO-
pble OYAYT CHHXPOHU3UPOBATHCA C 3aJIePIKKOM ¢ TOMOIITHLI0 KOMAHIBI r'Sync
-av --delete, ecau MesKAY HUMU OYAYT OOHAPY KEeHbI PA3JINULI.

ITpumep 10.22. Hucmpymenm CUHXPOHUZAUUU KAMAL0208

#!/usr/bin/env python

from threading import Timer
import sys

import time

import copy

import os

from subprocess import call

class EventlLoopDelaySpawn(object):
"""Knacc 06paboTku COOLTUA, KOTOPHIA 3anyckaeT METO. W3 NOoTOKa 3amepxku” ™"

def __init__(self, poll=10
wait=1,
verbose=True,
dir1="/tmp/dir1"”
dir2="/tmp/dir2")

self.poll = int(poll)
self.wait = int(wait)
self.verbose = verbose
self.dirl = dir
self.dir2 = dir2

def poller(self):
"""WHTepsan onpoca” "
time.sleep(self.poll)
if self.verbose:
print "Polling at %s sec interval” % self.poll

def action(self):
if self.verbose:
print "waiting %s seconds to run Action™ % self.wait
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ret = call("rsync -av --delete %s/ %s" % (self.dirl1, self.dir2),
shell=True)

def eventHandler(self)
#Ecnn B KaTanorax umenTca dainb C pasHHMU MMEHAMK
if os.listdir(self.dir1) != os.listdir(self.dir2):
print os.listdir(self.dir1)
t = Timer((self.wait), self.action)
t.start()
1f self.verbose:
print "Event Registered”
else:
if self.verbose:
print "No Event Registered”

def run(self):
""UUnkn NpoBepkM CoBLTUA C OTNOXEHHHM 3anyckom obpaboTumka™"”
try:
while True:
self.eventHandler()
self.poller()

except Exception, err:
print "Error: %s " % err

finally:
sys.exit(0)

E = EventlLoopDelaySpawn()
E.run()

BHumMaTe/bHBIE YUNTATEIN MOTYT 3aMETHUTh, UTO CTPOTO I'OBOPs, 3aJepiKKa
37lech He SBJAETCA CTPOTO HEOOXOAMMOI, M 9TO MEeMCTBUTEJIbHO Tak. Ho
KaK ObI TO HU OBILJIO, 3aJePiKKa MOKET JATh JOIOJHUTEIbHOE IPEeNMYIIeCT-
Bo. Eciiz mo6aBuTh 3a/Iep:KKY, CKayKeM, Ha 5 CeKYH], MOYKHO ObLJIO ObI IIpe-
pPBaTh BBIMIOJHEHNE IOTOKA B CJIy4yae HACTYILJIEHUSA APYTroro COOBITHS, HAa-
mpuMep, B Cydae HEeOKUJAaHHOTO yAaJleHNsI OCHOBHOIO KaTajaora. 3aaepix-
Ka, peaJn30BaHHAs B BUJe IIOTOKAa, IpeacTaBiaAeT cob0oil 3aMeuaTeIbHbIN
MeXaHN3M CO3JaHMUSA OINepalil C OTJIOKEHHBLIM BBLIIOJHEHNEM, KOTOpPhIe
MOYKHO OTMEHUTb.

MNMpoueccol

IToToxu — 2TO He efUMHCTBEHHBIN CIIOCO0 MCIIOJIb30BAHUA MHOI'03aaUYHOCTI
B a3bIike Python. B meiicTBUTEJIBHOCTH IIPOIECCHI 00JIALAIOT HEKOTOPLIMI
IPenMYyIIleCTBaMHU IIepes IOTOKaMu, T. K. OHU, B OTJIMYME OT IIOTOKOB B A3bI-
Ke Python, MoTyT BBITTIOJTHATHCSA Ha Pa3HBIX mpoleccopax. Ha camom geie,
M3-3a HAJIMYMUsA II00aJIbHON O0noKupoBKu mHTepuperaropa (Global Inter-
preter Lock, GIL) B Ka)Xablii MOMEHT BPEMEHU MOJKET BBLIMOJIHATHCSA TOJb-
KO OWH MOTOK YIPaBJIeHUS W TOJBbKO Ha OAHOM IIpoliieccope. IloaTomy ajisa
pellleHns «TAXKeJOBECHBIX » 3aJau Ha sA3bIKe Python moToku siBassroTes He
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JYYIIEM BBIGOpOM. B Takux ciaydasx o6paboTKy JIydllle ITPOU3BOAUTH
B PasHBIX IIPOIeccax.

IIpomeccsl OyayT JIydIIuM BHIOOPOM, €CJIU JJIS PellleHuA 3aJadu moTpedy-
eTcsl 3a7efiCTBOBATh HECKOJbKO IIpoleccopoB. Kpome Toro, cyiecrByer
MHOKeCTBO OMOJIMOTEK, KOTOPhIe MMPOCTO HEe MOTYT paboTaTh C IIOTOKAMU
yupaBienusa. Hanpumep, Tekyimaa peanmsarnusa o6ubiamoreku Net-SNMP
naa as3bika Python He aBIsAeTCa acCHHXPOHHOM, TOATOMY IPY HEOOXOAMMO-
CTU BBINIOJIHEHUS IapaJlyIeIbHON 00paboTKU cjieyeT UCIIOJIb30BATh BETB-
JIeHVIe IPOIIECCOB.

IToToKM B IpUIOKEHUN COBMECTHO MCIIOJb3YIOT ONHY U TY K€ 00JI1acThb Ia-
MATU, B TO BpeMsdA KaK IIPOILeCChI IIOJHOCTHIO HE3aBUCUMBL APYT OT ApPyTra
¥ VIS OPTaHU3aIlNY B3aNMOJEHCTBUS C IIPOIECCOM TpedyeTcs IMPUI0KUTH
6osblrne yeuanii. O6MeH nudopMaIreii ¢ IpoleccaMu ¢ IIOMOIbI0 KaHAJIOB
MOXKEeT OKAa3aThCs HEIIPOCTBIM IeJIOM, HO, K CUaCTbI0, CYIEeCTBYyeT OubJIno-
TeKa processing, KOTOPYIO MBI 3[leCh IIOAPOOHO paccmoTpum. Moyt pasro-
BODPBI O BKJIIOUEHUM OMOJMOTEKM processing B cTaHTapTHYIO OMOJIMOTEKY
a3pika Python, mosToMy OymeT coBceM HEJIUIIHUM IIO3HAKOMUTLCS C Heil
O0IMIKeE.

Pamee MBI yIIoOMUHAJIN aJlbTePHATUBHLINA METO CO3NAHUA MHOMECTBA IIPO-
I[eCCOB, OCHOBAHHBINA Ha MCHOJIb30BaHUY (GyHKIUU subprocess. Popen(). Bo
MHOTHX CJYYasX 9TO OTJINUYHBIN BHIOOD AJIA OPraHU3allNN IIapajeibHOro
BBITIOJIHEHUS IIPOrPAMMHOIO Koja. B riiase 13 BBI Halizere mpumep, riae
STOT IIPHEM UCIOJIb3YEeTCs JJIS CO3TaHNsA MHOMKECTBa IIpoiieccos dd.

oA

[ Kak ymomMmHaIoCch pamee, peajusaniusd MapajelbHON 00paboTKHU
f:, ‘ TaHHBIX HUKOTJA He OTJIMYAJacCh IPOCTOTOM. JTOT IpUMEP MOYKHO
1-_1 -

1! ObLI0 cuecTh Hed((HEKTHUBHBEIM, IIOTOMY UYTO B HEM HCIIOJBb3YeTCA

" dyuKmua subprocess. Popen(), BMECTO TOTO YTOGHI C TIOMOII[bIO MOZY-
JIs processing cos3maBaTh JOUePHUE IPOIECCHl, B KOTOPHIX BBIBHIBATD
dyaKIUIO subprocess.call(). OgHAKO ¢ TOYKU 3PEHUA KPYIIHOTO
IPUJIOXKEHUs UCIOJIb30BaHNe IPUKJIALHOrO nHTepdeiica, HAIOMu-
HAIOI[ero ouepeau, MMeeT CBOM IIPENMYIIeCTBa U CPABHUMO C IIPU-
MEepPOM MHOTOIIOTOYHOTO IMPUJIOKEHNsI, IPUBEJIEHHOTO BhIle. B Ha-
CTOsAIIee BpeMA UAYT PAsTOBOPHL 00 00beJUHEHUY MOLYJIeH process-
ing u Subprocess, moTomMy uTO MOALYJII0 Subprocess HeIOCTAET BO3-
MOYKHOCTH YIIPABJEHUS I'PYIIIIOL IPOIECCOB, KOTOPas MIPUCYTCTBYET
B MOJZyJie processing. OToT 3ampoc 0511 caenad B cucteme PEP (Py-
thon Enhancement Proposal — cucrema mpuema IpemoKeHUN 110
yayumenuio Python) gmsi momyna Subprocess: hitp://www.py-
thon.org/dev/peps/pep-0324/.

Mopaynb processing

Tak 4uTO JKe TO 3a MOJYJIb Processing, o KOTOPOM Mbl YIIOMSAHYJIX BhIIIE?
Ha MmomeHT Hanucauusa KHUTH «Processing — 9To maker A s3bika Python,
KOTOPBIN HOAIep:KUBAaeT BO3MOYKHOCTH HMOPOMKAEHUS IIPOIECCOB C ITOMO-
meio API mogyna threading us crangapTHoit 6ubanorexku...» . OqHa us 3a-



380

[maBa 10. MNpouecchbl 1 MHOr03a4a4HOCTb

MeUaTeJbHBIX 0COOEHHOCTeH MOAYJA processing 3akJjao04aeTca B TOM, YTO
OH [I0 OIpEeJeJIeHHOM CTEeleHM COOTBETCTBYET IPUKJIATHOMY UHTep(deiicy
monyas threading. 9To osHauaer, 4TO BaM He HPUAETCA HU3ydaTh HOBBIM
API, uTo6BI TOPOKIATH HOBBIE IIPOIIECCHI BMECTO IIOTOKOB. IToapobHee o Mo-
IyJie processing MOYKHO IPOUYHUTATH II0 aapecy: http://pypi.python.org/py-
pi/processing.

Tenepb, KOr[a MbI MIOJYUYUJIN HEKOTODPbIE CBEJEHUS O MOAYJe processing,
paccmoTtpuM npumep 10.23.

ITpumep 10.23. Baedenue 8 Mody.b processing

#!/usr/bin/env python
from processing import Process, Queue
import time

def f(q):
X = qg.get()
print "Process number %s, sleeps for %s seconds”™ % (x,x)
time.sleep(x)
print "Process number %s finished™ % X

q = Queue()

for 1 in range(10):

q.put(i)

i = Process(target=f, args=[q])
i.start()

print "main process joins on queue”
i.join()
print "Main Program finished”
3amnycTUB 3TOT (pparMeHT, MbI IOJYUMUIN CIeLYIOIee:

[ngifte@Macintosh-7][H:11199][J:0]# python processingl.py
Process number 0, sleeps for 0 seconds

Process number 0 finished

Process number 1, sleeps for 1 seconds
Process number 2, sleeps for 2 seconds
Process number 3, sleeps for 3 seconds
Process number 4, sleeps for 4 seconds
main process joins on queue

Process number 5, sleeps for 5 seconds
Process number 6, sleeps for 6 seconds
Process number 8, sleeps for 8 seconds
Process number 7, sleeps for 7 seconds
Process number 9, sleeps for 9 seconds

7

9

Process number 1 finished
Process number 2 finished
Process number 3 finished
Process number 4 finished
Process number 5 finished
Process number 6 finished
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Process number 7 finished
Process number 8 finished
Process number 9 finished
Main Program finished

Bce, uTo mesaer aTa mporpaMma, 9TO IPEAINNCHBIBAECT KAXKIOMY IIPOIIECCY
IIPMOCTAHOBUTHCS HA KOJUYECTBO CEKYH, COOTBETCTBYIOIEE IMOPAIKOBO-
My HOMepY mporecca. Kak Buaute, nuHTepdeiic MOAYJISA IPOCT U MOHSATEH.

Temnepb, Korga y Hac uMeeTcsi cBoero poga nporpamma «Hello World», me-
MOHCTPUPYIOIIAA UCI0Jb30BaHIE MOAYJIA Processing, MOXXHO CO34ATh YTO-
HuOyab 60Jee nHTepecHoe. Ecau BbI MOMHUTE, B paszesie ¢ OMMCaHueM II0-
TOKOB YIPABJIEHUS MbI CO3JAJIA IIPOCTON MHOTOIIOTOUHLINA CIl€eHAPUIl, BBI-
HOJHAIOIMUHI oIrpoc noaceTr. IIoCKOIbKY IPUKJIATHON NHTEP(derc MOLYIsI
processing ouenb HamoMuHaeT uHTepdelic monyas threading, Mbl MoxkeM
peann3oBaTh NPAKTUUYECKU UACHTUUYHBIN CIIeHAPUH, UCIIOJIb3Ys MPOIECChI
BMeECTO ITIOTOKOB VIIPaBJIeHU:A, KakK MoKasaHo B mpumepe 10.24.

ITpumep 10.24. Ymuauma ping Ha 0CHO8e npoyeccos

#!/usr/bin/env python

from processing import Process, Queue, Pool
import time

import subprocess

from IPy import IP

import sys
q = Queue()
ips = IP("10.0.1.0/24")
def f(i,q):
while True:
if g.empty():
sys.exit()
print "Process Number: %s™ % 1
ip = q.get()
ret = subprocess.call("ping -c 1 %s" % ip
shell=True
stdout=open( ' /dev/null", "w")
stderr=subprocess. STDOUT)
if ret == 0:
print "%s: is alive” % ip
else:

print "Process Number: %s didn’t find a response for %s " % (i, ip)
for ip in ips:
q.put(ip)
#q.put(7192.168.1.1")

for 1 in range(50):
p = Process(target=f, args=[1i,q])
p.start()

print "main process joins on queue”
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p.join()
print "Main Program finished”

ITOT CclleHapUH YANBUTEIBHO II0X0XK HA MHOTOIIOTOUHYIO BEePCUI0, KOTOPasd
paccMmaTpuBaJsiach paHee. Eciam 3amyCTUTH 9TOT CIleHAPUU, MBI YBUIUM
IIPUMEPHO CJeAyIoIee:

[o6pesaHo]

10.0.1.255: is alive

Process Number: 48 didn't find
Process Number: 47 didn't find
Process Number: 49 didn't find
Process Number: 46 didn't find
Main Program finished
[o6pesaHo]
[ngifteMacintosh-7][H:11205][J:0]#

response for 10.0.1.216
response for 10.0.1.217
response for 10.0.1.218
response for 10.0.1.219

JSCREN QSR S R o)

ItoT mpuMep TpedyeT MOMOJHUTEJIbHBIX MOACHEeHUM. XOTA MPUKJIaTHbIe
nHTep(heickl MOAYIEl OUEHB IIOX0KM, MEK/IY HUMHU BCe-TAKU €CTh HEKOTO-
prulie oTsnunsa. O0paTruTe BHIMAaHIE, YTO KaXKIbIN 113 IPOIECCOB 3alIyCKaeT-
cs BHYTPU OECKOHEUHOTO IIUKJIA, I'/le BHIMOJHAETC N3BJIeUeHNe 9JIeMEeHTOB
u3 ouepeau. YToOBI COOOIITUTE IPOIECCY O TOM, UTO OH MOJIJKEH 3aBePIIUTh
paboTy, MBI JOOABUIM YCJOBHYIO MHCTPYKIIMIO, KOTOpas IIPOBepsieT, He
omycreJia ju ouepenb. Kaskabrii n3 50 mouepHUX IIPOIIECCOB cHAYAJIa IPO-
BepsAeT, He OIyCcTeJia JIU Ouepenb, U eCJU B ouepenu HeT 9JIeMeHTOB, IPO-
mecc caM «yomBaeT» cebs, BEIBbIBAasI PYHKIIUIO Sys. exit().

Eciu B ouepenu eilie mMeIOTCA 3JE€MEHTHI, TO IPOIlece 6JIarOIMOJyYHO W3-
BJIEKAEeT OUepeqHON 2JIeMeHT, B TaHHOM ciayuae — IP-agpec, u mpucrymaer
K BBIIIOJIHEHUIO CBOEr0 3aJaHusi, TO €CTh BBIMOJHSAET OIPOC 3agaHnHoro IP-
ajzpeca ¢ IOMOIIbIO YTUJAXTHI ping. ['1aBHAas IporpamMMa UCIIOJIb3YeT METO/]
join(), TOYHO TaK JKe, KaK U BepPCUs CIleHAPUs, PeaJn30BaHHAasd HA OCHOBE
IIOTOKOB, U OJKHIaeT, IOKa ouepeab He omycTeeT. Ilociie Toro Kak Bce pado-
Yye MpoIlecchl 3aBepIllaTcs, U oUuepeb OIyCTeeT, CAeAVIOIas HIKe NHCT-
PYKIIUS print cOOBIITUT O 3aBePIIEHNY ITPOTPAMMEI.

Banaromaps moxoskecTu IpUKJIALHOTO MHTeP(heiica MOLyab processing uc-
II0JIb30BATH TAK JKe IIPOCTO, Kak 1 MoayJb threading. B riase 7 MbI 00Cy -
Iaau TMPaKTHUUYECKYIO peaams3aliuio Ha OCHOBE MOIYJIS processing ciieHa-
pus, ucmnoabayiorriero 6udaunoreky Net-SNMP, Koropas 110 cBoeii mpupoae
He ABJIeTCA aCHHXPOHHBIM pacliupeHueM Ijs a3bika Python.

MnaHupoBaHne 3anycka npoueccos Python

Temepb, KOTQa MBI PACCMOTPEJIN Pa3HOOOpas3HbIE€ CIIOCOOBI PAOOTHI C IPO-
meccamu B a3biKe Python, Ham cieayer moroBopuTh 0 CIIocodax MJIAHUPO-
BaHUs BBIMOJHEHUS 9TUX IIpoileccoB. [[/1s samycKa mporpamMM, HauCaH-
HBIX Ha s3bIKe Python, BIo/iHe IOAXOAUT CTAPBIHA HOOPBIHM IJIAHUPOBIITUK
cron.
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OHa 13 HOBBLIX 3aMeUaTeJbHBIX 0COOEHHOCTEN MIaHUPOBII[UKA Cron, NMeI0-
mferocs B 6oabinnHcTBe POSIX-CcOBMECTUMBIX CHCTEM, 3aKJII0UAETCA BO BBe-
JTeHUU KaTaJIoroB IJIAHUPOBAHUA. ITO U €CTh TO, U3-3a Uer0 MbI MCIOJIb3yeM
cron, Tak Kak JOCTATOUYHO IIPOCTO CKOIIMPOBATH ClieHapuil Ha si3biKke Python
B OJUH 13 YeThIPeX KaTaJoToB II0 YMOJIUaHuio: /etc/cron.daily, /etc/cron.ho-
urly, /etc/cron.monthly u /etc/cron.weekly.

JlocTaTOYHO MHOTO CHCTEMHBIX aJIMHHUCTPATOPOB XOTsd ObI pas B CBoeit
JKUBHU 00€CIeUMBAIN BO3MOXKHOCTh OTIIPABKU OTUYETa 00 MCIIOJIb30BAHUU
JIVCKOBOTO IIPOCTPAHCTBA II0 3JIeKTPOHHO nouTe. {14 9TOro BB IPOCTO IO~
MelifaeTe B KaTajor /etc/cron.daily ciienapuii Ha siseike Bash, KoTopstlit co-
IEePXKUT IPUMEDPHO CJIeAYIOIIee:

df -h | mail -s "Nightly Disk Usage Report” staff@example.com

CoxpaHUB ciieHapuii mox umMmeneM /etc/cron.daily/diskusage.sh, BbI HaUM-
HaeTe Ka'KAbIN AeHb II0JYYaTh 10 3JIEKTPOHHOI IIOUTe OTYEThI, NUMEeIOI1e
OIPUMEPHO TAKOU BU:

From: guru-python-sysadmin@example.com
Subject: Nightly Disk Usage Report
Date: February 24, 2029 10:18:57 PM EST

To: staff@example. com

Filesystem Size Used Avail Use% Mounted on
/dev/hda3 72G 16G  52G  24% /
/dev/hdal 99M  20M  75M  21% /boot
tmpfs 1010M 0 1010M 0% /dev/shm

Ho cymecrsyer ayummuii nyth. [lake 1jia peasusanuy 3aaHUHA IIJIaHUPOB-
IUKa Cron MOYKHO HMCIOJB30BaTh NIpPEMMYyINecTBa A3bIika Python Bmecto
Bash mu Perl. B geficTBUTeIbHOCTH ILIAHKUPOBINUK cron 1 Python mpekpac-
HO paboraroT BmecTe. [laBaiiTe Bo3bMeM ClieHapuil Ha si3bIKe Bash u peasnu-
3yeMm ero Ha a3biKe Python, xaxk mokasaumo B mpumepe 10.25.

ITpumep 10.25. Omcoinka excedHe8H0z0 omyema 06 UCNOAb308AHUU OUCK0B8020
npocmpancmaa no 3J1eKmpoHHoil nowme

import smtplib
import subprocess
import string

p = subprocess.Popen("df -h", shell=True, stdout=subprocess.PIPE)
MSG = p.stdout.read()
FROM = "guru-python-sysadmin@example.com”
T0 = "staff@example.com”
SUBJECT = "Nightly Disk Usage Report”
msg = string.join((
"From: %s™ % FROM
"To: %s™ % TO,
"Subject: %s” % SUBJECT,

MSé), “\r\n")
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server = smtplib.SMTP( localhost’)
server.sendmail(FROM, TO, msg)
server.quit()

9TO TPUBUAJBHBIN PEIeIIT CO3MaHUs aBTOMATU3MPOBAHHOT0O OTUeTa 00 mc-
TOJIb30BAaHUHY AUCKOBOTO IPOCTPAHCTBA Ha 6ase cron, HO OH IPEKpPaCcHO II0-
Ioimer s pellleHus MHOMKecTBa 3amad. Temeps moapobHee pacCMOTPUM,
YTO AeJIaeT 3TOT HeGOJMBIIToN ()parMeHT IPOTPAaMMHOTO KoJia Ha A3biKe Py-
thon. B mepByio ouepenb, ¢ MOMOIILIO Subprocess.Popen() BBIMOJHAETCS
uTeHNe IIOTOKA CTAHIapTHOr'O BbIBOgAa KoMmauawl df. 3aTeMm cosmaroTcs Iie-
peMeHHBIE IJId 3all0JIHEeHUA moJieit From, To m Subject. 3aTeM o6beUHEHHU-
eM BCeX CTPOK co3JaeTcsd coolIieHue. ITO camMasi CJIOKHAS YacTh CIleHa-
pus. B 3akaoueHre MBI YKasbIBaeM UM 10calhost B KauecTBe MMEHHU cep-
Bepa MCXOJAINEH IOYTHI U IlepelaeM IlepeMeHHbIe, CO3JaHHBIE DaHee,
dyHKIIUU server.sendmail().

I Toro uTOOGBI MCIOJIL30BATh TAKOI CIleHApUil, eT0 OOLIYHO ITOMEIAI0T
B daiin /etc/cron.daily/nightly disk_report.py.

Eciiu BHI ellle TOIBKO HAaUMHAETe 3HAKOMUTLCS ¢ A3bIKoM Python, moxkere
HMCIIOJIL30BATh 9TOT IPOTPAMMHLIN KOJ KakK Ia0J0H AJA OLICTPOro co3aa-
HUs paboTaiolux ciieHapues. B riiase 4 MBI HEMHOTI'O IIOAPOOHEee 00Cy K aa-
JIV BOIIPOC CO3IAHMUA COOOIMEHWH 9JIeKTPOHHOM ITOUTHI, TOATOMY 3a JOIIOJI-
HUTeJbHON MH(OpMaIleil BbI MOKeTe 00palaTbCa K 3TOH IyaBe.

3anyck AeMoHa

Pabora ¢ gemoHamMu — 9TO JAaHHOCTH AJIA JIOOOr0, KTO IIOTPATUJI HA omepa-
nuouHyio cucreMmy UNIX 6oJibllle BpeMeHUt, YeM HeoOX0uMO AJis1 Oerjioro
3HAKOMCTBA. [|eMOHBI BHITIOJHAIOT MPAKTUUECKH JI00bIe Olepanuu — OT 00-
paboTKU 3alIPOCOB OO IepechlIKU (paiijioB Ha mpuUHTEpP (Hampumep, 1pd),
npuema 3anpocoB HTTP u mepenaum daitnos (Hampumep, 1eMoH httpd Beo-
cepBepa Apache).

Tax uTo ke Takoe geMoH? HacTo moJ JeMOHOM IIOHMMAIOT BBIIIOJIH A0 A-
cs B (DOHOBOM pPesKMMe IIPOIeCC, KOTOPBIH He UMeeT YIIPaBJISIONero TEPMU-
HaJsia. Eciiz Bl 3BHAKOMBI ¢ MEXaHU3MOM yIrpaBieHud 3agaunuamu B UNIX,
Yy Bac MOXKET CJOMKUThCA MHEHME, UTO Jo0aBJIeHNe CUMBOJIA & B KOHIE KO-
MaHABI co3macT geMona. Vlau HaskaTne Kombunanuu Ctrl-Z mociie 3amycka
mpoiiecca ¢ mocJaeAyIoel KoMaHI0i by cosmacT geMoHa. B o6oux cayuasax
BBI IIOJIYUUTE (DOHOBLIE IPOIlECChI, HO HU OAUH M3 3TUX CIIOCO00B HE OTPHI-
BaeT MpoIllecc OT KOMaHIHOM OOOJOUKM W He JIUIIAaeT ero YIIPaBJIAIOIIETO
TepMuHasa (BO3MOMKHO, IPUHAJIEKAIIEr0 MPollecCy KOMAaHIHON 0000Y-
Ku). ITak, Tp1 OCHOBHBIX ITPU3HAKA AeMOHA: BLIIOJIHEeHEe B (DOHOBOM pe-
JKMMe, OTCYTCTBHE CBSA3U C IIPOIECCOM, 3aIlyCTUBIINM €ro, M OTCYTCTBUE
yupasisioiero repmuuasa. Ilpormece, 3amnyIileHHbIN B (POHOBOM peXKUMe
IPU IIOMOIIM MeXaHM3Ma YIPaBJIEeHUS 3aJaHUIMI, OTBEYaeT TOJLKO Iep-
BOMY TPeOOBaHUIO.
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Huxe mpuBoguTca (parMeHT IPOTPAMMHOTO KOJla, B KOTOPOM OITpeIesIs-
ercsa (pyHKIuA daemonize(). OHa mpeBpailliaeT BHI3LIBAIOIIUII €€ IIPOIeCC
B IeMOHA — B TOM CMBICJIe, B KAKOM TOBOPHUJIOCH B IPEABIAYIIEM maparpa-
(de. Ira pyurmua Oblaa B3sATa us perenrta «Forking a Daemon Process on
Unix», KOTOPBIII IPUBOAUTCSA BO BTOPOM uM3naHuU KHuUru lssuga Ariepa
(David Asher) «Python Cookbook» (O’Reilly) Ha crpammumax 388-389.
ITOT IPOrpaMMHBIN KOJ JOCTATOYHO OJIM3KO CaeayeT PeKOMeHIAIIuAM, KO-
Topeie mpexaiaraer Puuapn Crusenc (Richard Stevens) B cBoeit xHure
«UNIX Network Programming: The Sockets Networking API» (O’Reilly)
B KauecTBe «IIPAaBUJILHOTO» cIlocoba co3maHus memMoHa. I[nsa Tex, KTo He
3HaKoM ¢ KHuroii CTuBeHca, 3aMeTHUM, UTO OHA OOBIYHO pacCMaTpPUBaeTCA
KaK CIPaBOYHUK IO CETEBOMY IIPOTPaMMHPOBAHUIO, a TaKKe KaK PYKOBO-
nerBo 1o co3maHuio 1eMoHOB B UNIX. McxomHbBIN TeKCT (PYHKIIUU IIPUBO-
nutca B npumepe 10.26.

ITpumep 10.26. Dynrxyus daemonize

import sys, 0s
def daemonize (stdin='/dev/null’, stdout='/dev/null’, stderr='/dev/null")
# BbINONHWTL nepBOe BETBNEHWE Mnpouecca.
try:
pid = os.fork()
if pid > 0:
sys.exit(0) # MepBuil pooMTeNbCKWA Npouecc 3aBepuwaeT paboTy.
except OSError, e:
sys.stderr.write("fork #1 failed: (%d) %s\n" % (e.errno, e.strerror))
sys.exit(1)
# OTKNYATBCA OT POAMTENBCKOTO OKPYXEHUS.
0s.chdir("/")
0s. umask(0)
0s.setsid()
#f BHNONHWTBL BTOPOE BETBIEHME.
try:
pid = os.fork()
if pid > 0:
sys.exit(0) # BTopoi pomuTensCkuii npouecc 3aBepuwaeT paboTy.
except OSError, e:
sys.stderr.write("fork #2 failed: (%d) %s\n" % (e.errno, e.strerror))
sys.exit(1)
# Tenepb Npouecc cTan [1EMOHOM
#f BHMOMHWTL MepeHanpaBfeHne CTaHAapTHLIX [EeCKPUMNTOPOB.
for f in sys.stdout, sys.stderr: f.flush()
si = file(stdin, 'r")
so = file(stdout, "a+")
se = file(stderr, "at’, 0)
0s.dup2(si.fileno(), sys.stdin.fileno())
0s.dup2(so.fileno(), sys.stdout.fileno())
0s.dup2(se.fileno(), sys.stderr.fileno())

IlepBoe, uTo HesaeT sTa PyHKIUA, — C IIOMOINBIO (pyHKIUY fork() mMpou3Bo-
IUT BeTBJIEHUE IIpoliecca. B aToM ciayuae co3maeTcsa KOMuA paboTaoInero



386

[maBa 10. MNpouecchbl 1 MHOr03a4a4HOCTb

mpoIiecca, 1 3Ta KOIINA pacCMaTPUBAETCA KaK «TOYEePHUM » IIPOIlecc, a Opu-
TUHAJ — KaK «POJUTEeIbCKUM» mpoitecc. Ilocse co3gaHusa KOIUM POAUTENb-
CKUIl Ipollecc MOKET 3aBEpIIUTh CBOIO paboTy. 1A 9TOro mpoBepsaeTcs
uneHTU(UKaATOpP Iporecca pid mocye BeTBaeHus. Eciu uaeHTHGUKATOD
IpeJiCTaBJeH IIOJIOMKUTEJNbHBIM YHCJIOM, 3TO O3HA4YaeT, YTO BBINOJIHAETCS
poauTenabcKuil mpoiecc. Ecau BBl HUKOTZA He IPOrPaMMUPOBAJIU BETBJIE-
HUe IIPOIeCCOB C ITOMOINbI0 GyHKIUU fork(), aTO MOMKeT ITOKa3aTbCsA BaM
crpanHbIM. Ilociie BodBpaTa us (GpyHKIUU 0S. fork() B cucTeMe IOSABIAETCS
IBe KOIIMU OJHOTO U TOTO Ke paboraroriero mporecca. O6e OHU IIPOBEPSIIOT
KOJ, Bo3BpaIaeMblii pyuarmueir fork(), KOTOPBIN B JOoUuepHEM IIpoliecce 0y-
IeT umeTh 3HaueHue 0, a B pOAUTEIHLCKOM IIPOIlecce — COOTBETCTBOBATD MIEH-
TuUKaATOPY IpoIiecca. JIro60e HeHyIeBoe 3HaUeHe BO3BpAaIllaeTcsAa TOJIbKO
POAUTEeNbCKOMY IIPOIECCY, KOTOPBIM MOJIJKEeH 3aBepHIuTh padory. Ecamu
3/1eCh BOBHUKJIO MCKJIIOUEHUE, IIPOIlecC IMPOCTO 3aBepinaercd. Eciu aToT
clieHapuil BHIBLIBAETCA M3 MHTEPAKTHMBHOM KOMAHAHOU 060JI0YKM (TaKkoi
Kak Bash), BBI B 9TOT MOMEHT BepHETeCh B CTPOKY IIPUTJIAIIEHUA K BBOAY,
IIOTOMY YTO TOT IIPOIECC, KOTOPHIH BBl 3allyCKAJIU, TOJBKO UTO 3aBEPIIUII
pab6ory. Ho mouepHUit mpoliiecc mpoaoKaeT CBOI padboTy.

3aTeM mpoIiecc m3MeHseT paboumii KaTaJyor Ha / (0s.chdir("/"), ycTanas-
JauBaeT MacKy B 3Hauenwme 0 (0s.umask(0)) u cosmaeT HOBBIM ceaHC (0S. set-
sid()). IaMeHeHue KaTajora Ha / IePEeBOJUT IIPOIIECC NeMOHAa B KaTaJjor,
KOTOPEHI Bcerza cyiecTByeT. [OMOJIHUTEJIbHOE IPENMYIEeCTBO, KOTOPOe
IaeT omeparus IMepexosa B KaTaJor /, 3aKJI0YaeTCsa B TOM, UTO JOJITOMKU-
BYIIIUI Ipollecc He OyAeT MPelATCTBOBAThL BO3MOYKHOCTH OTMOHTHUPOBATH
(aitIoByI0 cCHUCTEMY, €CJIX IOJYUYNUIOCh, UTO OH OBLJI 3aIyIlleH M3 KaTajora
B (paiiioBoii cucTeMe, KOTOPYIO BbI IOKeJIaeTe OTMOHTHPOBATh. 3aTeM IIPO-
Iecc M3MEeHsSEeT CBOI0O MacKy pesKuMa co3faHusa (paiijaoB Ha MacKy ¢ 6ojee
IIUPOKUMHY HpaBaMu. Eciau neMoH HOJIXKeH cos3maBaTh (hailjibl ¢ IIpaBaMu
JOCTyIla IJisi I'PYINbI, YHACJHeLOBaHHAas MacKa C 0oJjiee OrpaHUYeHHBIMU
mpaBaMU MOJKET JaBaTh OTPUIlATEJbHBIN 9(pdeKT. ITocmenuee 13 sTUX Tpex
nmeticTBuii (0s.setsid()), moskaayit, HauMeHee 3HAKOMO OGOJILIITUHCTBY UM-
rarejeii. PyHKIuA setsid() BBIIOJIHSIET MHOXKECTBO JelicTBuii. Bo-mep-
BBIX, OHA JIeJIaeT IIPOIlece JUAEePOM HOBOTO ceaHca. Jlajee, OHA HesiaeT Ipo-
Imecc JuAepPoOM HOBOM I'pynnbl mporeccoB. Hakomern, moskanyii, caMoe Bak-
HOe [JI JeMOHOB — OHA JIMIIAeT IIPOILeCC YIIPABJSIOIIEr0 TepMUHAJA.
@aKT OTCYTCTBUS YIPABJIAIOINEr0 TePMUHAJNA 0O3HAYAET, UTO IIPOIECC He
MOJKET IIaCTh JKePTBOl HEeYMBINLJIEHHBIX (MJIN HpeqHAMepPeHHBIX) omepa-
IUA ¢ MEeXaHM3MOM YIIPABJIEeHUA 3aJaHUAMHU C KAKOTOo-JIu00 TepMHUHAJA.
Has KOJTOKUBYIIMX IIPOIECCOB, TAKMX KaK JeMOHBI, OUeHb BajKHO HC-
KJIIOUUTH BOSMOXKHOCTD IIPEephIBaHUA PabOTHI.

Ho camoe nHTEpecHOe Ha 3TOM He 3aKaHumBaeTcs. [lociie BbI3oBa QyHKIIMMT
0s.setsid() mpom3BOAUTCA IIOBTOPHOE BeTBJIeHUe. IlepBoe BeTBIEHME IIPO-
mecca 1 BBIBOB (pyHKIUHU Setsid() JUIIb TOTOBAT IIOYBY AJISI BTOPOTO BETB-
JeHUSA — OHU OTCOeAUHAIOT IIPOITECC OT KaKOoro-jinbo yIpaBJIAOIIEro Tep-
MHUHAaJa U JeJaloT ero JUIepoM ceaHca. BTopoe BeTBJIeHHE 03HAYAET, YTO
TOJIYYUBIIIHUIICS IPOIleCC He MOKeT OBIThH JIUIEPOM ceaHca, a TaAKMKe TO, UYTO
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TIpoIecc He MOJKeT IprobpecTu yIpaBaAOInil TepMuHaa. Bropoe BeTBe-
HUe He ABJIAETCS 00A3aTeJbHOM MPOIeAypoil 1 BHITOJHAETCA 6OJbIe U3
IPEeIOCTOPOIKHOCTH. Be3d BTOpPOro BeTBJIEHHUS IIPOIECC MOT ObI IPHOOPECTH
YIIPaBJSIONIUN TePMHUHAJ, OTKPBIB JII000E TepMHUHAJIbHOE YCTPOMCTBO 6e3
torara 0_NOCTTY.

ITocnenmee, uto mesaeT GyHKIUSA, — BBINOJHAET OUNUCTKY (hailJIOB U IIPOU3-
BOAUT UX peopraHmsalnio. BolTaakuBaeTca MHGOPMAIIUS B CTAHJAPTHBIX
MMOTOKAaX BBLIBOMA W BBIBOZA COOOINEeHMiT 00 ommbkax (sys.stdout m sys.
stderr). Tem caMbIM rapaHTUPYETCA BBIBOA MHGOPMAINK, KOTOpas eIe He
ObL1a BeiBefeHa. Pyuriius daemonize () mMO3BOJIsIET BEIBBIBAIOIIEI IIPOrpaM-
Me oIIpeaeasaTs pailabl, KOTOpble OYAYT UTrPaTh POJb MOTOKOB stdin, stdout
u stderr. ITo ymosruaHMIO B KauecTBe BceX Tpex (aiijioB UCIIOJb3yeTCs YCT-
poiictBo /dev/null. B aTom mMecTe (pyHKIIUS IPUHHMAaeET JuOO YKas3aHHbBIE
moJib3oBaTeseM (ailjbl, IUO00 3HAUEHUS 0 YMOJUYAHUIO U YCTAHABINBAET
CTaHIAPTHBIN BBOJ, CTAHAAPTHBIN BBIBOJ M CTAHAAPTHBINA BBIBOJ COOOIIE-
HUH 00 OIMNOKAaX B COOTBETCTBHUE STUM (aiiaam.

Kax MoXHO mcmoab3oBaTh (yHKIMIO daemonize()? IIpeamosiosKuMM, UTO
y Hac mMeeTcs IPOrpaMMHBIN KOJ JeMOHa B BUIe CIleHapua daemonize.py.
B npumepe 10.27 mpuBOAUTCA HPUMEP CIleHAPHUA, KCIOJIL3YIOIIEr0 3Ty
(QPYHKIUIO.

ITpumep 10.27. Hcnoavsosanue pyuxyuu daemonize( )

from daemonize import daemonize
import time
import sys

def mod_5_watcher()
start_time = time.time()
end_time = start_time + 20
while time.time() < end_time:
now = time.time()
if int(now) % 5 == 0:
sys.stderr.write( 'Mod 5 at %s\n' % now)
else:
sys.stdout.write( 'No mod 5 at %s\n' % now)
time.sleep(1)

if __name__ == "__main__":

daemonize(stdout="/tmp/stdout.log", stderr='/tmp/stderr.log")
mod_5_watcher()

ATOT cIeHApHUil CHAUYaJIa IEePeXOAUT B PEKHUM JeMOHA, OIpelessas Mpu
9TOM, UTO B KAUEeCTBE CTAHAAPTHOIO BBIBOJA Oy/IEeT NCII0JNb30BATHLCA (DAl
/tmp/stdout.log, a B KauecTBe CTaHJAPTHOT'O BLIBOJA COOOIeHMT 00 omub-
Kax Oyzer ucmonb3oBarhbed daitsn /tmp/stderr.log. 3aTem B TeueHue 20 ce-
KYHJ, ¢ MHTepBaJaMu B 1 CEeKYHAY MeXXIy IPOBEPKAMMU, OH OTCJIEIKHBAET
TeKyIee BpeMs. Ecau BpeMs, BRIpaKeHHOE B CEKYHIAX, AEJUTCA Ha OATH
06e3 ocTaTKa, IIPOU3BOAUTCS 3aIUCH COOOITIEHUS B IOTOK CTAHIAPTHOTO BBI-
BoJa cooOIenuii 00 omubkax. Eciiu BpemMsa He JeJIUTCA Ha IATh, IPOU3BO-
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JIUTCSA 3aIIUCh COOOIEHNA B ITIOTOK CTAHJaPTHOTO BEIBOAA. Tak Kak mpoIecc
ucnoabsyetr Gainbl /tmp/stdoutlog nu /tmp/stderrlog B KauecTBe cTaH-
IapTHOT'O BBIBOAA M CTAHAAPTHOIO BBIBOJA COOOIIeHMiI 00 OIInOKax, COOT-
BETCTBEHHO, TO MbI MMEEM BO3MOXKHOCTH HAGJIIOAATH 9TU COOOIIIEHU S II0CTIe
3aIIyCKa 9TOro IPUMepA. ..

Cpasy ke IocJie 3alyCcKa CIleHapusA IPOUCXOAUT BO3BPAT B CTPOKY IIPUTJIA-
LIeHNs K BBOLY:

jmjones@dinkgutsy:code$ python use_daemonize.py
jmjones@dinkgutsy:code$

W auke mpuBoguTCA pe3yabTaT paboThI IpUMepa:

jmjones@dinkgutsy:code$ cat /tmp/stdout.log
No mod 5 at 1207272453.18
No mod 5 at 1207272454.18

No mod 5 at 1207272456.18
No mod 5 at 1207272457.19
No mod 5 at 1207272458.19
No mod 5 at 1207272459.19
No mod 5 at 1207272461.2
No mod 5 at 1207272462.2
No mod 5 at 1207272463.2
No mod 5 at 1207272464.2
No mod 5 at 1207272466.2
No mod 5 at 1207272467.2
No mod 5 at 1207272468.2
No mod 5 at 1207272469.2
No mod 5 at 1207272471.2
No mod 5 at 1207272472.2

jmjones@dinkgutsy:code$ cat /tmp/stderr.log
Mod 5 at 1207272455.18
Mod 5 at 1207272460.2
Mod 5 at 1207272465.2
Mod 5 at 1207272470.2

ITOo NeliCTBUTEJbHO OUYEHbB IIPOCTOI IpUMep HAaIUCAHN JeMOHA, HO MBI Ha-
IeeMcs, YTO OH HATJISIAHO JEeMOHCTPHUPYET HeKOTOphie 0a30BbIe MOHATHUA.
Bur moskeTe mcmoab3oBaTh (GyHKIUIO daemonize() OJist cO3maHWA MEeMOHA,
KOTOPBIN CJEIUT 34 COCTOSHNEM KaTaJiora, BLIIOJHSIET MOHUTOPUHT CeTH,
CeTEeBLIX CEPBEPOB M BCEro, UTO YIrOAHO, X paboTaeT IIPOMOJIKUTEIbHOE
(unu HeompeeJIeHHO ITPOAOIKUTEIbHOE) BpeMs.

B 3aknoyeHune

XoTesoch OB HAZEATHCS, UTO 9TA IJIaBA IPOJEMOHCTPUPOBAJIA, HACKOJIbKO
IIUPOKUMHU U MOIITHBIMHM BOZMOYKHOCTAMU obJiagaeT 36K Python mis pa-
6oTel ¢ mporeccamu. B aspike Python peanmszoBan BecbMa M3SIHBIN
¥ CJIOKHBIA IIPUKJATHON MHTEep@eiic mAjis paboThl ¢ MOTOKAMU BBHIIIOJIHE-
HUSA, HO IIPU 9TOM BCeTJa II0JIe3HO IMOMHUTE 0 cylnectBoBanuu GIL. Eciu
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BBI CBA3aHBI C BBOAOM-BBIBOJOM, TOT/[a 3a4aCTYI0 9Ta OJIOKMPOBKA HE ABJIA-
ercss mpobJjeMoii, HO ecaiu BaM TpebyeTcs 3arpy3uTh pabOTOil HECKOJBLKO
TIPOIIeCCOPOB, TO JyUIlle OYAEeT NCI0JIb30BaTh HECKOJIbKO IIpoieccoB. Hexo-
TOPBIE€ CUMUTAIOT, YTO IPOILECCHI IPEAIOUTUTEIbHEee, YeM IOTOKH, JaKe ec-
au 06l He 6bL10 GioKMpoBKU GIL. I'maBHas mpuuyuHA IOABJIEHUS TAKOTO
MHEHUS COCTOUT B TOM, UTO OTJIaJKa MHOTOIIOTOYHOTO IIPOTPAMMHOI0 K014
MOKeT IPEeBPATUTHCA B KOIIIMAp.

Haxomnei1r, 6yzeT coBceM He JUITHUM ITOOJIMKE TO3HAKOMUTHCS C MOIYJIEM
subprocess, eciu BBl ¢ HUM eIlle He 3HaKOMELI. Subprocess — 3To yHUBEp-
CAJIbHBIA MOAYJb, IIOCTPOEHHLIN 110 HPUHITUITY «BCe B OJHOM», IpeqHa3HA-
YeHHBIHN IJIs paboThI C... HY. yCTh OYIEeT, ¢ IIOAIIPOIleCCaMMU.



Co3paHue rpadunyeckoro uHtepdenca

Korpma nHGOPMUPOBAaHHBIE JIIOAW IEPEUUCIAIOT 00A32aHHOCTH CUCTEMHOTO
aIMUHUCTPATOpPa, pasdpaboTka mporpaMM ¢ rpaduuecKuM uHTepdeiicom
nosb3oBaTesid (I'MII) o6bIUHO HEe BXOAUT B UX Uuca0. TeMm He MeHee, ObIBa-
IOT MOMEHTHI, KOTIa aIMUHUCTPATOPY IIPOCTO HeoObx00uMo CO3aaTh IIPUIIO-
JKeHHUe ¢ rpaduuecKuM mHTepdecoM UIU CO3MaHMe TAKOr0 IPUJIOKEHU
CMOJKET CYIIIECTBEHHO OOJIErYUTH €My ‘KM3Hb. 37eCh Mbl paccCMaTpPUBaeM
uzne rpaduyeckoro nuTepdeiica B MIXPOKOM CMBIC/IE, IOAPasyMeBasa KaK
TPagUIMOHHbIe IPUJIOKEHNA — ¢ rpadhuyeckuM mHTEepdeiicom Ha 6ase Ta-
Kux oubamorek, kak GTK uiu Qt, Tak u mpujo:keHus ¢ Be6-uHTepdeiicom.

B aToi1 ritaBe Bce Hallle BHUMaHMeE OYIeT COCPEOTOUYEHO HA UCIIOJIb30BAHUN
oubamorek PyGTK, curses um BeO-miaaTdopmbl Django. [lada Havasa MBI
paccMOTPUM OCHOBHI co3aHUA rpaduueckoro uHTepdeiica, 3aTeM Iepei-
IeM K MCCJIeJOBAHUIO OUEHDb IIPOCTOTO NPUJIOMKEHNUA, NCI0Ib3yI0Iero 6muo-
auorery PyGTK, a moTom HamuIeM To Ke caMoe IPUJIoKeHNe C UCI0JIb30-
BaHmMeM curses u Django. HakoHner, pasbepeM, Kak ¢ moMmoInbio Django
¥ HeGOJIBIIIOT0 060'beMa MPOrPaAaMMHOTO KOa MOYKHO HANTHMCATD IPUJIOKEeHNIe
IJis paboThl ¢ 6a30i1 TaHHBIX, UMeIoIlee IPUBJIEKATeIbHBIA HHTEP(Eec.

Teopus co3paHusa rpapuyeckoro nHTepdenca

Korga cosgaercsa KoHCOJIbHAS YTUINTA, IPEAIIOIaraeTcs, YTO OHA OyIeT BbI-
IOJIHATL BCe Heo0XOoaMMble AelicTBUA 0e3 BMeIlaTeJbCTBa II0Jb30BATEJIA.
Taxoe moI0KeHUE eI UMEEeT MEeCTO, KOT/Ia CIIeHapUU 3alyCKAIOTCs C IIOMO-
IIbI0 TAKUX IIJIAHUPOBIIUKOB 3aJaHuil, KakK cron u at. Ho xorga cosgaercs
yTuauTa ¢ rpamuecKkuM MHTepQecoM, IpeaIoaaraeTcs, 4To IoJb30Ba-
TeJIb OJOJIXKEH 6y,/:[e'1' 4YTO-TO BBOOUTH, LIT061>I 9Ta YTHUJINTA MOIJIa BBIIIOJITHUTH
cBOIO paboTy. BcmoMHUNTE CBOI ONBIT PA0OTHI ¢ rpadUUeCKUMU IPUI0Ke-
HUAMU, TAKIMHU KaK Be0-0poy3epbl, KINEHTHI JIeKTPOHHOM IIOUTEI U TeK-
CTOBBIE IIPOIeCCOPEI. BBI 3anyckaeme mpuaoxeHne HEKOTOPHIM CIIOCOOOM.
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IIpunoskeHne BBLIIOJHAET HEKOTOPbIE AEHCTBUA 0 MHUIIMAJIN3AININ, BO3-
MOKHO, 3arpyskaeT KaKkune-HuOYAb KOH(PUTYpPAI[MOHHEIe (halijbl 1 IepeBo-
OUT ce0si B HEKOTOPOeE OIpeesieHHOe cocTosHne. Ho mocie 9Toro mpuioxe-
HUe IIPOCTO KAET, MOKAa IM0Jb30BaTe b cAeaaeT uro-uHnuoyab. Koneuno, cy-
II[eCTBYIOT IIPUMEPLI IPUJIOMKEHN, BBIMOJHAIONNX HEKOTOPhIe AefCTBUA
CaMOCTOSATEJIbHO, KaK, Hanpumep, Firefox aBromaTnuecku mposepseT Ha-
Jauurie OOHOBJIEHUH 0e3 ABHOro TpeOOBAHUS MJIM COTJIACHUS II0Jb30BaTessd,
HO 9TO yiKe Ipyras UCTOPHUS.

Yero oxxkumaer npuiaoxkenne? Kak oHo y3Haer, UTO AejaTh, KOTAa II0JIb30-
BaTeJIb IIpeAIpuMeT KaKoe-amubo geiicteue? IlpuioskeHue oXumaeT, MoKa
npousoiiger coobimue. CodbITHE — 3TO TO, UTO IPOUCXOLUT B IIpeeiax IpPu-
JIOXKEeHUA C OTHNM 13 BU3YaJIBHBIX 9JIEMEHTOB YIIPpaBJIEHUA, HAIIDUMED Ha-
JKaThe KHONKU UJHU BeIOOD uraskka. U mpuiosKeHue «3HAET», YTO AejaTh,
Korjga IIpoucxogdAT TaKue CO6LITI/IH, IIOTOMY 4YTO IIPOTrpPaMMUCT CBA3BIBA€ET
oIpe/ieJieHHLIe COOBITHSA C ONpeHe e HHBIMI (pparMeHTaMU IIPOrpPaMMHOI0
Koma. «@parMeHThl IPOrPaMMHOTO KOIa», CBSI3AHHbBIE C ONpPeaeIeHHLEIMU
COOBITUSAMU, HA3BIBAIOT 00pabomuukamu coobimuii. OnHO 13 IpeJHa3HAYe-
HU 0M0I1OTeK, Ha 0a3e KOTOPBIX co3maeTcdA rpaduuecKuit maTEepdeiic, 3a-
KJIIOYAeTCsI B TOM, YTOOBI BHI3BAThH IIPABUJIbHBIN 00pab0TUYNK COOBITHA, KO-
TIa ITPOUCXOAUT HeKOoTopoe codbiTre. Eciu 6LITh 60J1ee TOUHBIM, Ou6I1IOTE-
Ka rpajduueckoro muTepdeiica peaqnsyeT «IIUKJ COOLITHII», B Impemeax
KOTOPOTO BBIMIOJHAETCS IPOBEPKA MOCTYILJICHUA HOBBIX COOBITHUI, 1, KOTLa
COOBITHUSA IIPOUCXOIAT, 00pabaThIBaeT UX COOTBETCTBYIOIIUM CIIOCOOOM.

IloBeneHVe HPUJIOKEHUS YIIPaBIAsAeTcs coOblTuaMu. Korma BbI muIlieTe
puIoKeHne ¢ rpaduyecKuM HHTep(deicoM, BbI caMu pelllaeTe, KaK IMpu-
JIOKEHHME JOJIXXKHO PearupoBaTh HA T€ WM MHbIE AEHCTBUS II0JIb30BATEJI.
BbI cosgaeTe 00pabOTUNKM COOBITHI, KOTOPhIE OYAYT BHI3LIBATHCSA OMOJIMO-
TeKoi rpaduueckoro mHrepdeiica mpu Bo30OYKIEHUN COOBITUH IT0JIb30Ba-
TeJIeM.

9TO onKcaHMe COOTBETCTBYET MIPUIOKEHNUAM, a KaKk c()OpMUPOBATD CAM UH-
Tepdeiic? To ecTh Kak co3maBaTh KHOIKHU, TEKCTOBLIE II0JIS BBOJA, METKU
¥ QuakKu B npuioskennn? OTBET HA STOT BOIIPOC 3aBUCHUT OT MCIOJIb3ye-
MOT0 MHCTPyMeHTapusd. ['paduyeckuii maTepdeiic MOKHO CO3JaTh C IIOMO-
IIBIO CIIeIMAaJbLHOM IPOrpaMMBI-IIOCTPOUTENA rpadhuyecKoro nuuTepdeiica,
BXOJAIIel B cOCTaB BLIOpaHHO# BaMu 6ubinoTexku. [locTpouTenb rpaduue-
cKoro mHTepdeiica IMO3BOJIAET PA3MECTUTL B hopMe OYAYIIEro IIPUJIOMKe-
HUS pasjinuyHble BU3yaJbHbIe KOMIIOHEHTHI, TaKue KaK KHOIKHU, METKWH,
daaxku u npyrue. Hampumep, ecsiu BbI paboTaere B OIeparnoHHOMN cucTe-
me Mac OS X u BeIOpaIn B KauecTBe OCHOBEI 01banoTeKy Cocoa, To I pas-
MelTeHusa rpapuyecKuX KOMIIOHEHTOB MOXKXHO BOCIIOJIB30BAThCA IPOTPaM-
moii Interface Builder. Yau, ecau Bel BeiGpasiu PyGTK B Linux, MOKHO
BOCIIOJIb30BaThCA mporpammoit Glade. nu, ecau BuI BeiOpaau PyQt, Mmosk-
HO nNpuberHyTh K moMoIru nporpammel Qt Designer.

ITocTpoutenu rpaduueckoro mHTepdeiica yaAoOHBEI B HCIOJIbB30BAHUMN, HO
MHOT/A y Bac MOYKET ITOSBUTHLCA sKeJlaHue UMeTh 0ojiee MOJHBIN KOHTPOJIb
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Hag rpapuuecKuM MHTEep(ecoM, YeM MOKeT IPeIJIOMKUTL IIPporpaMmMa-Io-
CTpOUTEb. B TaKUX cayduasax OymeT COBCeM HECTIOKHO CO3AaTh IpaduuecKuit
uHTepdeiic «BPpyUHYIO», HAIMCAB HEMHOT'0 IIPOTPAMMHOTO Kojaa. B 6ubsrmo-
Teke PyGTK ramaomy Tuiry rpapuuecKux 3JIeMeHTOB COOTBETCTBYET CBO
KJiacc Ha a3biKke Python. Hampumep, oKHO — 9T0 00eKT KJjacca gtk. Window.
KHomka — 9T0 00beKT KJjacca gtk.Button. UToObI co3maTh IIpocTOe IPUJIO-
JKeHue ¢ rpadudecKuM mHTepdecoM, KOTOPOe MMeeT OKHO U KHOIIKY, BBI
co3zaeTe JSK3eMILISAPhI KJaccoB gtk.Window m gtk.Button m mobGaBisere
KHONKY B OKHO. Ec/iu He00X0AMMO, UTOOBI 1O IeJUYKY Ha KHOIIKEe BBIMOJI-
HAJINCHh HEKOTOPEIE JeMCTBUA, BbI JOJYKHEI OIIPeAeINTh 00paboTUNK COObI-
TUSA «IeJTYKa» Ha KHOMIKe.

Co3zpgaHue npoctoro npunoxxeHna PyGTK

Mgzl cos3maguM mMpOCTOIl CIleHAapUil, NCIOJb3YIONINI YiKe YIIOMUHABIINECS
KJaccsl gtk. Window u gtk.Button. Huike mpuBoAUTCA MCXOMHBIN TEKCT IPO-
CTOTO IPUJIOYKEHNA ¢ rpaduuecKuM nHTEP(dEicoM, KOTOPOe He [eaeT HU-
Yero moJIe3HOT0, HO JeMOHCTPUPYET HEKOTOPhIe OCHOBHBIE ITPUHITAIILI CO3-
IaHWa IporpaMM ¢ rpaduuecKuM nHTepdeiicom.

IIpe:xae yuem Mo:KHO OymeT ompoOOBaTh 9TOT IPUMEpP HJIM HAIKCATHL CBOE
cobcTBeHHOE ITpuJjosKkeHne Ha 6ase oubamoreku PyGTK, Bam Heo6xogmMo
YCTAHOBUTH ee. B coBpeMeHHBIX AUCTPUOyTHBax Linux ycTaHOBKA BBIIOJI-
HSIeTCS JOCTATOUHO MpocTo. OHA BLIMOJIHAETCS IIPOCTO Aaske a1 Windows.
Ecau BeI moabsyerech auctpubyrusom Ubuntu, sTa 6umbiamoTeKa JOIMKHA
OBITH yiKe ycTaHOBJeHa. Eciu a1 Bareii miaTGopMbl HET TOTOBOT'O TBOUY-
HOTO AUCTPUOYTHBA, TO YCTAHOBKA MOJKET OKAa3aThbCsd MOCTATOUHO CJIOMK-
Holl. McXOmHBI# TeKCT NIPUIOKEeHII IPUBOAUTCA B mpumepe 11.1.

ITpumep 11.1. ITpocmoe npunosxcernue PYyGTK ¢ 00HuM OKHOM U ¢ 00HOU KHONKOLL
#!/usr/bin/env python

import pygtk
import gtk
import time

class SimpleButtonApp(object):
"""9T0 npocToe npunoxeHne PyGTK ¢ 0gHWM OKHOM K C OAHOM KHOMKOM
Mocne wenyka Ha KHOMKE Ha Hel oTobpaxaeTca Tekyllee BpeMs.

def __init__(self):
#lnaBHOE OKHO MPWIOXEHNS
self.window = gtk.Window(gtk.WINDOW_TOPLEVEL)

#Tak “peructpupyeTtca” 06paboTunk cobuTug. ITOT BH3OB
#npeanuceiBaeT rnaBHomy umkny gtk BeidBaTh self.quit(),
#Korga OkHO "nochnaeT” curHan “destroy”.
self.window.connect("destroy”, self.quit)
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#Hagnuce Ha kHonke "Click Me”
self.button = gtk.Button("Click Me")

#PerncTpauuns apyroro obpaboTynka cobuTus. Ha aToT pasd, Korpa
#ikHonka "nochnaeT” curHan “clicked”, OyneT Bb3bBaTbCA METOL

# update_button_label’

self.button.connect("clicked”, self.update_button_label, None)

#0KHO - 9TO KOHTelHep. MeTon "add” BCTaBNSE€T KHOMKY B OKHO.
self.window.add(self.button)

#ITOT BbLI3OB [€NaeT KHOMKY BWAMMOW, HO OHa He CTaHeT BUAWMON
#noka He CTaHeT BMAMMBIM COAEpXauuin ee KOHTEenHep.
self.button.show()

#Cnenatb KOHTENHep BUAWUMbIM
self.window. show()

def update_button_label(self, widget, data=None):
"""llomewaeT Ha KHOMKY HaANWCb C TEKYWWAM BPEMEHEM
9710 0bpaboTumnk cobuTng ‘clicked' kHomku

self.button.set_label(time.asctime())

def quit(self, widget, data=None):
"""OcTaHaBnMBaeT rNaBHbA UMKA cobbTMin gtk
Korpa nonb3oBaTenb 3akpeiBAeT OKHO, OHO WCYE3HET, HO,
€C/M He OCTAHOBMTb TNaBHblil UMK cobbTHiA gtk, npunoxerue
npononxuT paboTy, xo0TA BCe OyAeT BHrNAAeTb Tak, kak OyaTo
HUYErO HEe NpoMCXoanT

gtk.main_quit()

def main(self):
"""3anyck rnaBHOro uukna cobeTuin gtk'"”

gtk.main()

if __name__ == "__main__":
s = SimpleButtonApp()
s.main()

Camoe mmepBoe, Ha UTO Bbl HABEPHAKA O0pPATHUJIM BHUMAHMNE B 3TOM IIpUMe-
pe, 3TO TO, UTO TJIaBHBIN KJAacc MPUJIOMKEeHUA HacaeqyeT Kjacc object, a He
Kakoi-uuoyab kaacc GTK. IIpunokenue ¢ rpadpuueckuM nuTepdeiicom Ha
6ase PyGTK e 00s13aTeJIbHO JOJIMKHO OBITH PeaJIn30BaH0 B 00beKTHO-OP-
€HTHUPOBAHHOM CTHJIe. Be3yciIoBHO, BaM IIPUIETCA CO3AABAThH 9K3eMILISAPHI
KJIaccOB, HO BbI He 00sI3aHBI CO3JaBaTh COOCTBEHHbIE KJjaacchl. OIHAKO IJIs
Yero-to O0OJIBIIIET0, UeM TPUBHAJbHBLINA HPUMEP, TAKOM KaK 9TOT, MBI Ha-
CTOSITeJIbHO PEKOMEHIyeM CO3JaBaTh COOCTBEHHBIE KJiacchl. [ taBHOE IIpe-
MMYIIECTBO TAKOI0 IMIOAX04a K CO3JaHUIO IPUJI0KeHU ¢ rpad)MIecCKUM UH-
Tep(delicoM 3aKJII0UaeTcsa B TOM, YTO BCe BU3yaJibHbIe KOMIIOHEHTHI (OKHA,
KHOTIKU, PJIaKK1) OyAyT IPUKPEIJIEHB K ONHOMY U TOMY K€ 00BeKTY, UTO
o0ecIIeunT IPSAMOI JOCTYI K HUM M3 JIFO0OH YacTU IIPUIOKEHIA.



394

InaBa 11. Co3naHue rpadm4eckoro nHTepgernca

T. K. MBI IPEAIIOUJN CO3JAThL CBOII COOCTBEHHBIN KJIacc, TO cpasdy *Ke Hau-
HEeM C TOT0, UTO IPOUCXOAUT B KOHCTPYKTOpe (MeTox __init__()). PaKTuue-
CKU, IIOUTHU BCE, UTO IejlaeT 5TO IIPUJIOKEeHNe, COCPEeIOTOUYEHO B KOHCTPYK-
TOpe. ATOT IPUMED CONEPIKUT MOAPOOHBIE KOMMEHTAapPUU, IIO3TOMY MBI HE
Oymem mAyO0/JIMpPOBaTh BCe IMOSACHEHUS 3/eCh, a OTMETUM Haubojiee BarKHbBbIE
MOMEHTHI. B KOHCTPYKTOpE cO3al0TCA ABa 00beKTa rpaduecKoro NHTep-
deitica: gtk.Window u gtk.Button. 3aTeM KHOIIKA IIOMeIaeTCcA B OKHO, TakK
KaK OKHO — 9TO KOHTeMHEePHBIT 00beKT. MBI TaK:Ke co3maan o0paboTunKu
cobbiTuil destroy m clicked, MOpoMKIaeMbIX OKHOM M KHOIKOI COOTBETCT-
BeHHO. [lociie 3amycka MPUJIOKEHUA Ha SKpaHe MOABJIAETCS OKHO ¢ KHOII-
Koi1, umeromieit Hagnuck «Click Me» (menkuu 3gecs). Kax ol pas, xorga
TIPOM3BOAUTCA ITIEJTUOK HAa KHONKE, HAJAIINCh HA KHOIIKe 00HOBJIAETCS U OTO-
Opaxkaer TeKyiiee BpeMs. Ha puc. 11.1 u 11.2 npuBoguTcsa BHEIIIHUNA BUL
TMPUJIOKEHUA N0 U Tocje IeJuKa Ha KHOIKe.

b Sle gl e el g e g |%|

Click Me

Puc. 11.1. ITpocmoe npunoxenue PYGTK — do wenika Ha KHONKe

SIMPETPYOTKIap PPy F T z{
Wed Apr 23 19:42:32 2008 ‘

Puc. 11.2. IIpocmoe npunosxernue PYGTK — nocae uenika Ha KHONKe

Co3paHue npunoxeHua PyGTK gna npocmoTpa
¢danna xypHana Be6-cepBepa Apache

Temepsb, KOTa MBI PACCMOTPEJX OCHOBBI CO3aHUs rpaduuecKoro MHTEp-
(deiica B obmieMm u ¢ ucrnoabsoBanuem PyGTK, mepeiigemM K npuMepy, KOTO-
priii ¢ momotbio PyGTK peanusyer HeuTo 6ojiee moJIe3HOE — PACCMOTPUM
co3qaHMe IPUJIOKEHUs IJA MIPOCMOTpa comep:kumoro daiijga KypHaaa
BeO-cepBepa Apache. 9To mpuiaosKeHue OyaeT 00JamaTh CJEAYIOM[IMI
GYHKIIMOHATbHBIMYA BO3MOKHOCTAMU:

¢ TlosBosuT BRIOMPATHh U OTKPHIBATEH TPEeOyeMblii (haiiy sKypHaia

¢ Byzer oTo0pakaTbs HOMepP CTPOKH, UMA YAAJIEHHOI'O X0CTa, KOJ COCTOA-
HUSA U KOJIMYECTBO IIepeJaHHbIX 0aliTOB

e Tlo3BoOJUT COPTUPOBATH CTPOKM II0 UX HOMEPAM, II0 UMeHaM yIaJIeHHBIX
XOCTOB, KOAY COCTOAHUSA NN KOJIUUECTBY IIepeTaHHbIX 0afiTOB
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ITOT IpUMep OCHOBAH HA IIPOrPAMMHEOM KOJI€, BBIIIOJIHAIOIEM aHaAIn3 (haii-
Ja xxypHasia Apache, KoToprulii MBI Hamucaau B riiaBe 3. VICXOQHBIN TEKCT
MPUJIOKEHUA IPUBOAUTCA B mpumepe 11.2.

ITpumep 11.2. [Ipunoxenue PYyGTK Onsn npocmompa gaiina xypHara
6eb-cepeepa Apache

#!/usr/bin/env python

import gtk
from apache_log_parser_regex import dictify_logline

class ApachelogViewer(object):
“""lporpamMma NpocMoTpa ¢aina xypHana seb-cepsepa Apache, KoTopas
N03BONSET COPTMPOBATH MHAOPMALMO NO PA3HHIM MOAAM AaHHbX ™"

def __init__ (self):
#lnaBHoOe OKHO MPUIIOXEHNS
self.window = gtk.Window(gtk.WINDOW_TOPLEVEL)
self.window.set_size_request(640, 480)
self.window.maximize()

#0cTaHOBNTL UMK COBBITWIA NPU 3aKPHITUM OKHa
self.window.connect("destroy”, self.quit)

#VBox - 9TO KOHTeiHep, no3BONANWMIA [00aBNATL B HEr0 BU3yanbHbe
#fKoMnoHeHTH. Mcnonb3yeTcd B nepeyl ovyepefb Ana obecneverus
#fonpeneneHHoro nopsaaka pacrnofioXeHss KOMMNOHEHTOB
self.outer_vbox = gtk.VBox()

#MaHenb MHCTPYMEHTOB C KHOMKAMM OTKPLITUSA XypHana
f#tu 3aBepueHns npuIoXeHus
self.toolbar = gtk.Toolbar()

#Co30aTh KHOMKM OTKPHTWS daina v 3aBepueHuss NpuioxeHus

#n nukTOrpamMmel 000aBUTb KHOMKM HA NaHeNb WHCTPYMEHTOB

#fCcBA3aTb KHOMKM C COOTBETCTBYWUMUMM 00paboTymnkamn cobbTuil

open_icon = gtk.Image()

quit_icon = gtk.Image()

open_icon.set_from_stock(gtk.STOCK_OPEN, gtk.ICON_SIZE_LARGE_TOOLBAR)
quit_icon.set_from_stock(gtk.STOCK_QUIT, gtk.ICON_SIZE_LARGE_TOOLBAR)
self.open_button = gtk.ToolButton(icon_widget=open_icon)
self.quit_button = gtk.ToolButton(icon_widget=quit_icon)
self.open_button.connect("clicked”, self.show_file_chooser)
self.quit_button.connect("clicked”, self.quit)
self.toolbar.insert(self.open_button, 0)
self.toolbar.insert(self.quit_button, 1)

#9nemMeHT ynpasneHnd ona subopa OTKPbiBAEMOro ¢aina
self.file_chooser = gtk.FileChooserWidget()
self.file_chooser.connect("file_activated”, self.load_logfile)

#lListStore ucnonb3yeTca ANa NpeacTaBNEHWUS AAHHBIX, UMEnWMX BuA
#ficnucka. dnemeHT ListStore OyneT xpaHWTb TabnuuHbie gaHHbe B BUAE:
#fHOMep_CTpokM, MMS@_X0CTa, CTaTyc, nepefaHHbie_0aiTl, TEKCT_3anucu
self.loglines_store = gtk.lListStore(int, str, str, int, str)
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#CBA3aTb AEPEeBO C AaHHbLIMK. . .
self.loglines_tree = gtk.TreeView(model=self.loglines_store)

#...n 0obaBNTb HaONWCU B 3ar0N0BKM KOMOHOK
self.add_column(self.loglines_tree, 'Line Number', 0)
self.add_column(self.loglines_tree, 'Remote Host', 1)
self.add_column(self.loglines_tree, 'Status’, 2)
self.add_column(self.loglines_tree, 'Bytes Sent’, 3)
self.add_column(self.loglines_tree, 'Logline’, 4)

#fonpenennTb NpokpyynBaemy 00nacTb ans oTobOpaxeHus oakna xypHana
self.loglines_window = gtk.ScrolledWindow()

#fobbeMHNTL BCE BMECTe
self.window.add(self.outer_vbox)
self.outer_vbox.pack_start(self.toolbar, False, False)
self.outer_vbox.pack_start(self.file_chooser)
self.outer_vbox.pack_start(self.loglines_window)
self.loglines_window.add(self.loglines_tree)

#fcoenatbh 9NeMeHTH BUOUMbIMM
self.window.show_all()

#npy aTOM anemeHT BhOOpa Gaina JONKEeH 0CTaBATbCA HEBUAMMbIM
self.file_chooser.hide()

def add_column(self, tree_view, title, columnld, sortable=True):
column = gtk.TreeViewColumn(title, gtk.CellRendererText() ,
text=columnId)
column.set_resizable(True)
column.set_sort_column_id(columnId)
tree_view.append_column(column)

def show_file_chooser(self, widget, data=None):
"UUpenaeT BuouMbiM Auanor Beibopa daina””
self.file_chooser.show()

def load_logfile(self, widget, data=None):

"UU3arpyxaeT [aHHble B BM3yalbHbli KOMNOHEHT ™"

filename = widget.get_filename()

print "FILE-->", filename

self.file_chooser.hide()

self.loglines_store.clear()

logfile = open(filename, 'r')

for 1, line in enumerate(logfile):
line_dict = dictify_logline(line)
self.loglines_store.append([i + 1, line_dict[ remote_host ],

line_dict[ 'status'], int(line_dict[ bytes_sent']), line])
logfile.close()

def quit(self, widget, data=None):
"""ocTaHaBNMBAET rNaBHbLIM LUMKN COObTMI gtk™™"
gtk.main_quit()

def main(self):
"""3anyckaeT rnaBHblii UMKN coBbTMiA gtk™""
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gtk.main()

if __name__ == "__main__":
1 = ApachelogViewer()
1.main()

B npumepe npuioskerud npocmMoTrpa (aiiia :KypHajia Be6-cepsepa Apache
TJIaBHBIN KJacc IPUJIOKEeHUus HasdbIiBaeTca ApachelLogViewer m Haciemyer
KJacc object. B HarmieMm riaaBHOM 00beKTe HET HMUEro 0COOeHHOT'0, OH IPO-
cTo 00'beIUHSIET B cebe Bce yacTu rpapuyueckoro nurepgeiica.

Hanee B metozme __init__() cosmaercsa o0beKT OKHA. B aTOoM mpuMepe ganHasa
omepamnus OTJMYAETCSI OT aHAJOTMYHOM ONepaluyd B HIPEeAbIAYIIEM, «IIPOo-
CTOM», TPUMEpPEe TeM, UTO 3leCh YKa3aHbl pasMepbl OKHa. MBI cHaUaja yKa-
3bIBa€M, YTO OKHO JOJIXKHO NMeTh padmephl 640x480, a 3aTeM IIpeAIInchiBa-
eM MaKCUMU3UPOBATh ero. Takas qBoMHaA yCTAHOBKA pa3sMepoB Obljaa BbI-
mosiHeHa npegHaMmeperHo. 640x480 — 3To JOBOJIBHO pa3yMHbIe HAUAJIbLHBIE
pasMephl, MOITOMY 9TO OUEHDb HEIJIOXHMe 3HAUEeHHS 10 YMOJYAHUI0. XOTdA
pasmepsl 640x480 mocTaTOUHO XOPOIIM, HO YeM OKHO 0O0JIbIlle, TeM JIyYIlle,
MO9TOMY MBI MaKcUMHU3UpPyeM oKHO. OKasbIBaeTCs, YTO IIePBOHAYAILHAS
ycranoBka pasmepoB 640x480 (uu J06BIX IPYTUX PasMepOB) CUMTAETCS
xoporrei npakTukoi. Corsacuo sokymenTanuu K PyGTK menem:xep okoH
MOKeT He MOAAepP:KUuBaTh 3ampoc maximize(). Kpome Toro, mosb3oBaTesiio
MOKeT ITIOHAJOOUTHCSA CHOBA YMEHBIIIUTh Pa3Mephl OKHA II0CJIEe eT0 yBeanye-
HUA, TTO3TOMY €CTh CMBICJI 3a7JaTh MCXOJHbIE pasMephl OKHA.

ITocse co3maHMUsa OKHA U OIPeeIeHUA er0 Pa3MepPOB MbI CO3JaeM 3JI€MEHT
VBox. 9To 06JIaCTh, WJIN SIIUK, C «BePTUKAJLHBIM Pas3MeIlleHneM», Ipe-
cTaBJAIOINIASA cO00¥ KOHTeHepHbINA 00beKT. B 6ubaunorexke GTK ucmoabay-
eTcs KOHIIEIIIUs NCII0Jb30BaHus 00JIacTel ¢ BepTuKaabHBIM (VBOX) U ropu-
30HTaJbHBIM (HBOX) pasmelleHreM BU3YaJbHBIX KOMIIOHEHTOB (BUIMKETOB)
B oxHe. OCHOBHOE IIpefHa3HAUEHUE 3TUX 00JaCTell COCTOUT B TOM, UTOOBI
BbI MOIJIA «HAIOJHATH» MX BUAMKETaMU, IMOMeIas UX B HA4YaJao (CBEpXy
nasa VBox m caeBa mas HBox) mim B KoHell obaactu. Ilog TepMUHOM «BU[I-
JKeT» IOAPa3yMeBaroTCs OObIUHEIE 3JIeMeHTHI rpaduuecKoro nHTepdeiica,
Takue KaK KHOIIKY UJIN TeKCTOBbIE MoJsa. [Ipu ucmoab30BaHUM 3TUX 00J1aC-
Tel BbI MOXKETe PACIOJIOKUTE BUMKEThI B OKHE MMPaKTUUECKH JIIOOBIM Tpe-
OyeMbIM BaM cioco0oM. ITOCKOJIBKY 00JacTU ABJIAIOTCS KOHTeliHepaMw,
OHU MOTYT BMeIIATh APYyTue 00JaCTH, ITI03TOMY BbI CHOKONHO MOYKEeTe BCTaB-
JIATH OOHU 00JIACTH B IPYTHE.

ITocne mob6aByieHMs: o6aacTu VBOX B OKHO MBI J00ABJIsAEM IIaHEJIb MHCTPY-
MeHTOB M KHOIKHU. Cama 1o cebe ImaHeJ b MHCTPYMEHTOB — 9TO eIlle OJHAa
PasHOBUIHOCTL KOHTEHHEPOB, M OHA IIPEIOCTABIAET METOALI AJA Jo0aBe-
HUS B Hee KOMIOHEHTOB. Jlajiee MBI co3aeM MUKTOTPAMMBI IJId KHOIIOK,
caMl KHONKHM M IOAKJII0UaeM K KHOIKaM o0paboTumKu coObITmii. Haxo-
HeIl, MbI f00aBJigeM KHOIMKY Ha MaHeJ b MHCTPYMeHTOB. [ mobaBieHuA
BUIKETOB Ha MaHeJ b MHCTPYMEHTOB To0lbar mcmoab3yercda MmeTon insert(),
UTPAIOIIN Ty 2Ke POJIb, UTO M MeTOH pack_start() obmacTu VBox.
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Jlasmee MBI co3maeM BHUIKET BbIOOpa ()aiiioB, KOTOPHIN MMO3BOJUT OTHICKHU-
BaTh GaiJIbl dKYPHAJIOB [IJIS IIPOCMOTPA, W CBA3BIBAEM €ro ¢ 00padoTUNKOM
cobbITuA. B 9T0i YacTu HET HUYETO CJI0KHOTO, HO MBI BCKOPE eIlle BepHeM-
cs K Hem.

ITocne cosmanus Buma:keTa BbIOOpa (PAljIOB MBI CO3aeM KOMIIOHEHT CIIU-
CcKa, KOTOPBIH OyZeT colepsKaTh CTPOKU U3 (aiiyia KypHaia. OTOT KOMIIO-
HEHT COCTOUT M3 ABYX UacTeli: 00beKT XpaHeHUI NJAaHHBIX (c muMeHeM List-
Store) u Bu3yasmbHBIA KOMIOHEHT (TreeView), ¢ KOTOPBIM IIOJIBE30BATEND OY-
IeT B3aMMOJIeHiCTBOBAThL. KOMIIOHEHT XpaHeHUA JaHHBIX CO3MaeTcdA Iep-
BBIM, ITyTEM OIIPeeIeHUS TUIOB JaHHBIX AJA KayKI0H KOJOHKM. 3aTeM MBI
co3laeM BU3YAJbHBIN KOMIIOHEHT U CBS3bIBaeM C HUM KOMIIOHEHT XpaHe-
HUS JaHHBIX.

Bceaen 3a KOMIIOHEHTOM CIIMCKAa CO3JaeTcdA IIOCJEeNHHIT KOHTeHHep — Ipo-
KpyuuBaemas 00JaCcTb OKHA, IIOCJIe YeT0 BCe BUAKEThI 00be JUHAIOTCSI BMe-
cte. MBI moMelljaeM B CO3JAHHYIO paHee 00jacTh VBox maHe/ b HHCTPYMEH-
TOB, BUKeT BbIOOpa (PaiijioB U MPoKpyunBaemy obaacts. Coucok, comep-
JKaIluil cTpoKu mu3 (hailya »KypHaia, Mbl 00aBIsAeM B IIPOKPYUYHUBAEMYIO
00JI1acThb, Gjarogaps yemMy IpH OOJBIIIOM KOJUUECTBE CTPOK MbI CMOYKEM
IIPOKPY4YUBATH UX.

B zakaoueHMe MBI AejlaeM OSHU BUAMKETHI BUAUMbBIMY, a IPYTrue — HEBUAU-
MbIMU. I'JIaBHOE OKHO AejlaeTcsa BUAUMBIM C IIOMOIILIO MeToma show_all().
ITOT MeTOon JejiaeT BUAMMBIMU U BCe BJIOKE€HHBIE KOMIOHEHTBI. Y UUTHI-
Basd, UTO MBI CO3JaeM IIPUJIOKEHUE ¢ TpapuuecKuM nHTepdelicoM, HAM He-
00xX0AMMO, UTOOBI BUKeT BbIOOpa (haiijioB ocTaBajICAd HEBUIMMBIM, IIOKA
TMOJIL30BaTeNIb He IeJKHeT Ha KHOIMKe «open» (OTKPBITH). IlosTomMy aTOT
BUJIKET IOCJIE er0 CO3aHUA MBI JeJJaeM HEBUAUMBIM.

3aIyCcTUB 9TO IPUIOKEHNEe, BBl CMOXKeTe YOeAUThCA, UTO OHO COOTBETCTBY-
eT HAIllMM IIePBOHAYAJILHBIM TpeboBaHMAM. MBI MOMKEM BLIOMPATL M OT-
KpBIBATh HYKHBIH HaM ¢aiin sxypHanaa. Kaxxaomy 1Moo — HoMep CTPOKH,
MM XOCTa, KOJI COCTOSIHUSA U KOJUUYECTBO MepefaHHbIX 0aiiTOB — COOTBET-
CTBYeT CBOA KOJIOHKA B KOMIIOHEHTE CIINCKAa, II03TOMY MBI JIETKO MOXKEM
UIeHTU(PUIIMPOBATh JaHHbBIE, IIPOCTO B3rJIAHYB Ha cCTPOKY. Kpome Toro, Mul
MOJKEeM BBITIOJIHATH COPTUPOBKY MO JIIO60OMY CTOJIOITY, ITPOCTO ITEJTKHYB Ha
COOTBETCTBYIOIIIEM 3aT0JIOBKE.

Co3paHue npunoXXeHus anga npocMmoTtpa pavna
)XypHana Be6-cepBepa Apache c nomoLblo curses

curses — 9T0 0MOJIMOTEeKa, 00JIeruaroInas Co3gaHre NHTEPAKTUBHBIX IIPUJIO-
JKeHUH ¢ TeKCTOBBIM mHTepdeiicoMm. B oTimume oT 6ubamnoTeK rpaduuecko-
ro umHTep(eliica curses He TOAAEPIKUBAET MOIeJb 00pPabOTKU COOBITHII
byHKIMAME 06paTHOTO BHI30BA. BBl caMu OTBeuaeTe 3a MOJydYeHHre BBOJA
OT II0JIL30BAaTEJIA U 3a ero 00paboTKy, Torma kak B GTK 3amaua mosmyueHus
BBOJIa OT MOJIb30BaTe s o0pabaTbiBaeTca BUAMKETaAMU, 1 OMOJIMOTEKa caMa
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BBI3BIBAET PYHKIIUKU-00pPabOTUNKY IPY BOSHUKHOBEHU Y cOObITU. Ere of-
HO pasjuyme MeKAY curses M 0MOJIMOTeKaMu CO3TaHuA IpaUIecKoro MH-
Tep(eiica 3aKII0UAETCSI B TOM, UTO IIPU MCIOJIb30BaAHNN OMOIMOTEK Irpadu-
YyecKoro mHTepdeiica Bbl HobaBiasgeTe BUAMKETHI B HEKOTOPBIA KOHTEHHEP
¥ IT03BoJIsieTe OMOJIMOTeKe caMoli 3aHUMAaThCA OTOOpaskeHueM u OOHOBJIe-
HHueM 9KpaHa. [Ipu ncnosb3oBaHUYM OMOJIMOTEKHM CUTrSes BaM OOBIUHO CAMUM
MPUAETCS 3aHNMAThCA BHIBOJOM TEKCTA Ha dKPAH.

B npumepe 11.3 npuBoguTes eIrie oqHAa BepCUA MPOrpaMMBbI IIpocMoTpa (daii-
Ja ;KypHaja BeO-cepsepa Apache, peannsoBaHHAs ¢ MCIOJIL30BAHNEM MOIY-
JIS curses, BXOJJAIIEro B COCTAB CTAHAAPTHOM 6ubanoTeku A3bika Python.

ITpumep 11.3. [Ipunosxenue curses 0aa npocmompa Gailna ixypHaia
6eb-cepeepa Apache

#!/usr/bin/env python

[lporpammMa npocmoTpa ¢aina xypHana se6-cepsepa Apache, peanu3oBaHHaa Ha OCHOBE
6ubnmoTexkn curses

MlopanoK MCnoNb30BaHNS
curses_log_viewer.py logfile

JdToi KomaHaoi OygeT s3anyuweHo MHTEpPaKTUBHOE, YNpaBnsemoe C KjasuaTypbl
npunoXeHne npocmoTpa ¢anna xypHana. Huxe NpuBOAMTCA NEpevyeHb ropayvux Knasuu
C ONMCaHMEM BHIMONHAEMbIX UMW QYHKUMA

u/d - npokpyTka BBepX/BHW3

t - NepenTy B Hayano o¢anna

q - 3aBepunTb paboTy

b/h/s - copTupoBaTb Mo KoAM4ecTBy 0aNTOB/MMEHM XOCTa/KOAy COCTOAHUA
r - BOCCTAHOBMTb NEpBOHAYaNbHbI NOPALOK COPTUPOBKM

import curses

from apache_log_parser_regex import dictify_logline
import sys

import operator

class CurseslogViewer(object):
def __init__(self, logfile=None):
self.screen = curses.initscr()
self.curr_topline = 0
self.logfile = logfile
self.loglines = []

def page_up(self):
self.curr_topline = self.curr_topline - (2 = curses.LINES)
1f self.curr_topline < 0:
self.curr_topline = 0
self.draw_loglines()
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def

def

def

def

def

def

def

page_down(self):
self.draw_loglines()

top(self):
self.curr_topline = 0
self.draw_loglines()

sortby(self, field):

#self.loglines = sorted(self.loglines, key=operator.itemgetter(field))
self.loglines.sort(key=operator.itemgetter(field))

self.top()

set_logfile(self, logfile):
self.logfile = logfile
self.load_loglines()

load_loglines(self):
self.loglines = []
logfile = open(self.logfile, 'r")
for i, line in enumerate(logfile):
line_dict = dictify_logline(line)
self.loglines.append((i + 1, line_dict[ remote_host'],
line_dict[ "status'], int(line_dict[ 'bytes_sent']), line.rstrip()))
logfile.close()
self.draw_loglines()

draw_loglines(self):
self.screen.clear()
status_col = 4
bytes_col = 6
remote_host_col = 16
status_start = 0
bytes_start = 4
remote_host_start = 10
line_start = 26
logline_cols = curses.COLS-status_col-bytes_col-remote_host_col-1
for i in range(curses.LINES):
¢ = self.curr_topline
try:
curr_line = self.loglines[c]
except IndexError:
break
self.screen.addstr(i, status_start, str(curr_line[2]))
self.screen.addstr(i, bytes_start, str(curr_line[3]))
self.screen.addstr(i, remote_host_start, str(curr_line[1]))
#self.screen.addstr(i, line_start,
str(curr_line[4])[logline_cols])
self.screen.addstr(i, line_start, str(curr_line[4]), logline_cols)
self.curr_topline += 1
self.screen. refresh()

main_loop(self, stdscr):
stdscr.clear()
self.load_loglines()
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while True:
¢ = self.screen.getch()
try:
¢ = chr(c)
except ValueError:
continue
if ¢ == 'd":
self.page_down()
elif ¢ == "u":
self.page_up()
elif ¢ == "t":
self.top()
elif ¢ == 'b":
self.sortby(3)
elif ¢ == 'h":
self.sortby(1)
elif ¢ == "s":
self.sortby(2)
elif ¢ == "r":
self.sortby(0)
elif ¢ == 'q":
break

if __name__ == "__main__
infile = sys.argv[1]
¢ = CurseslLogViewer(infile)
curses.wrapper(c.main_loop)

B nmpumepe 11.3 MBI co3gaiu eqUHCTBEHHBIN KJacc, CursesLogViewer, ¢ me-
JIBIO OPTaHU3AIMY IPOrPaMMHOro Koja. B KOHCTpYKTOpe co3paeTrcs sKpaH
curses ¥ MHUIINAJINBUPYETCA HECKOJBKO IIEPEMEHHBIX. JK3EMILJIAP KJjacca
CursesLogViewer cosmaeTrca B pasjesie «mains ImIporpaMMbl, IPU 3TOM €MY
mepegaeTca uMsA (aiiia KypHaa, KOTOPLIl TpeOyeTcs IPOCMOTPeTh. MbI
MoOrJin OBl peaJu30BaTh B MPUJIOKEHUM BO3MOXKHOCTH ITOMCKAa M BBIGOpa
daitna, HO AJA STOr0 MPHUIILJIOCH OBl IPUJIOKUTEH OOJBINIE YCHUINI, YeM
B mpuiokenuu PyGTK. Kpome TOro, mocKoJbKy IpPUIOKeHUe OymeTr 3a-
MMyCKaThCA MOJbh30BaTeJeM M3 KOMAHAHON 000JOUYKM, BIIOJHE €CTEeCTBEH-
HBIM OyZeT 0KUIaTh, YTO IMOJIb30BATEIbL CHAUAJIA OTBIIET TPeOyeMbIil (paii
B KOMaHJIHOU CTPOKE, a 3aTeM YKasKeT ero Ipu 3anycke npuioxkeHus. I1o-
cJjie co3maHus dK3eMILIApa KJacca CursesLogViewer MBI IlepefaeM MeTOZ
main_loop() dpyHKIIMU wrapper() us oudamorexku curses. PyHKIUa wrapper ()
MePeBOAUT TEPMUHAJ B COCTOSHUE, IPUTOLHOE AJsI PabOThl IPUJIOKEHU
Ha 6ase curses, BbI3bIBAET YKAa3aHHYIO efl (GYHKIINIO, a 3aTeM, IIepes BO3-
BpaTOM, BO3BpAIllaeT TePMUHAJ B HOPMAJIbHOE COCTOSHYE.

Meton main_loop() meHicTBYyeT KakK dJeMeHTAPHBIN IIUKJ 00pabOTKM COOBI-
Tuii. OH OKHUIAeT, IOKA M0JIb30BaTEb HAKMET KaKyI0-In00 KJIABUIINY Ha
Kiaasuarype. Ilocie 9TOro B COOTBETCTBUU C BBEJEHHBLIM CHMMBOJIOM I[AKJI
IIePeXOIUT K COOTBETCTBYIOIIEMY MeTOAY (WJIH, II0 KpaliHell Mepe, K peajiu-
s3anuu TpebyemMoro mosefeHusi). HasxaTue KaBuII U U d BBEISHIBAET IIPO-



402

InaBa 11. Co3naHue rpadm4eckoro nHTepgernca

KPYTKY BBEPX ¥ BHU3 — 3a CUET BBI30Ba MeToHoB page_up() u page_down(), co-
orBeTcTBeHHO. MeTos page_down() mpocTo BeI3bIBaeT MeTox draw_loglines(),
KOTOPBIN BBIBOAUT CTPOKM HA TEPMUHAJ, HAYWMHASA C TEKYIIeld CTPOKU
¥ C BepXHeW Mo3uIuu Ha sKpaHe. IIpu BeIBOAE KaKAOU CTPOKHU TeKyIlei
CTaHOBUTCA cJenyioias cTpoka. Merox draw_loglines() BEIBOAUT CTOJBKO
CTPOK, CKOJBKO IIOMECTHUTCS Ha SKpaHe, a IPU CJIENYIOIIeM BbIZOBE OH
BHOBb HAUHET BBIBOJI OUEPEAHOI TeKYIell CTPOKU C BepXHell IMO3UI[UU Ha
akpaHe. [TosToMy MHOTOKpATHBII BBI30B draw_loglines() cosmaeT Bu3yaJib-
HBIN 3 @PEKT MIPOKPYTKU BHU3 IO coaep:KkuMoMy (haiia xypHaaa. Meron
page_up() cHauajia Ha3HAUYAET TEKYIIEH CTPOKY, PACIIOJIOKEHHYIO Ha JBe
CTPAHUIIBI BBIIIE, W 3aTeM MIPOUBBOAUT BBIBOJ CTPOK BBIBOBOM METOHAA
draw_loglines(). 9To codmaeT BuU3yaJdbHBIN 3(G(GeKT MPOKPYTKU BBEPX MO
comep:xkuMomMy (haiiya KypHaJa. [Ipuunua, mo KOTopoiu B MmeToe page_up()
TeKyIleli Ha3HAYaeTCsA CTPOKA, PACIIOJOKeHHad Ha JBe CTPAHUIIBI BHIIIE,
COCTOUT B TOM, UTO IIOCJIE€ BHIBO/Ia CTPOK TEKYIIell CTAaHOBUTCA CTPOKA, pac-
MOJIOKeHHasA BHU3Y 9KpaHa. TaKol IMOPSAAOK OBLI BHIOPAH I/ YIPeKIe-
HUS IPOKPYTKU BHUS.

Crhenpyromiuii MeTOn HAaIlero KJjacca peajudyeT COPTHUPOBKY. MBI mpeny-
CMOTpPEJUN COPTUPOBKY IO MMEHU XOCTA, KOAY COCTOAHUA W KOJIUUECTBY
60aiiToB, OTIPABJIEHHBIX B OTBET Ha 3ampoc. JIio6asa MOIBITKA COPTUPOBKU
MPUBOAUT K BBIBOBY MeToza sortby(). Meroxm sortby() copTUpyeT CIHCOK
cTPOK 00beKTa CurseslLogViewer mo yKasaHHOMY IIOJIO, IIOCJIE YeT0 BLI3hIBA-
et meton top(). MeTox top() HasHaUaeT TEKYIIel MePBYIO CTPOKY B CIIHCKeE
¥ 3aTeM BBLIBOAUT OUYEPEeSHYI0O CTPAHUILY CTPOK (KoTopas OyaeT IepBoOit
cTpaHuIieit).

ITocnenuuit 06pabOTUMK COOBITHSA B HAIlleM IPUJIOMKEHUU BBLIIOJHSET 3a-
BepIleHre PadoThl MPUIOMKEHUA. B 9TOM ciiyuae IPOCTO IPOUCXOIUT IIpe-
pBIBaHUE «IIUKJIA 00PadOTKM COOBITHH » , UTO IO3BOJISAET MeTOAY main_loop()
BEPHYTH yupasJjieHue QyHKIUYU wrapper (), KoTopas B CBOIO 0Uepeab ITPOu3-
BOJUT BOCCTAHOBJICHUE PEXKUMA PAOOTHI TePMUHAJIA.

HecmoTps Ha TO, UTO 110 YKCJIY CTPOK IIPOTPAMMHOI0 KOZa 06e BepCUHU Ipu-
JIO}KEeHUS BIIOJIHE COIIOCTABUMBI, TeM He MeHee, [JIA Pean3alli IPUIoKe-
HUs Ha 0ase OMOJMOTEKHU CUrses MPUIILIOCH IPUIOKUATEL 0OJbINE YCUIHIA.
Bos3MmoikHO, 9TO 00yCJIOBJIEHO HEOOXOAUMOCTHIO CO3JaBATh CBOM COOCTBEH-
HBIA ITUKJ 00pabdoTKu coObITHi. au, MOMKeT ObITh, 1M3-3a HEOOXOAMMOCTH
co3aBaTh HEKOTOpPOe mojgobue rpapruuecKux sja1eMeHToB. Vi, BO3MOXKHO,
M3-3a TOT'0, UTO IIPUIIJIOCH «PUCOBATH» TEKCT HEIOCPEACTBEHHO Ha SKpaHe
TepMHHAJIA, ¥ HAC CJOMKIJIOCH OIIYyIeHHe, UTO MIPHUIIJIOCH BEIIOJHUTH
6oJibiiie padboTel. Kak GbI TO HU OBIJIO, MHOTAA 3HAHME TOT0, KAK CO34aBaTh
OPUIOKEeHNs Ha 0ase curses, MOXKeT OKa3aThCA II0Je3HBIM.

Ha puc. 11.3 nokasan BHEIITHUH BUJ IIPUJIOKEHUS IIPOoCcMOTpa (aiiya Kyp-
HajJa, B KOTOPOM CTPOKHU OTCOPTHPOBAHBI II0 KOJUUECTBY OTIPABJIEHHBIX
6aiToB.

OpmHO 13 yIyUIlIeHni, KOTOPOe MOYKHO ObLIO OBI BHECTH B 3TO MIPUJIOKEHUE, —
ATO peaJn30BaTh COPTUPOBKY B IOPAAKe, oOpaTHOM Tekyimemy. Crenars



Beb-npunoxeHus 403

3TO JAOCTATOYHO IIPOCTO, HO MBI OCTABUM DPeaIM3aI[hi0 3TOH BO3SMOKHOCTH
yuTaTeaaM. Kak elre OgHO YJIydYIIeHHe MOXKHO ObLIO ObI OPraHmM30BaTh
MPOCMOTD BCeM MH(POPMAIMOHHOM YaCTH CTPOKHU JKypHAaJa. OTO TOXKe He
OYEeHb CJIO}KHO, HO PeaJIn3aIuio 9TOH BO3MOMKHOCTH MBI TAKK€e OCTABUM 34
yuTaTeJIdMHU B KaueCTBe YIIpDaXKHEHUA.

(ana

Imjonas@dinkgutsy; —/local/Projecs/piabock/orellly/gul/code — s5h — B4xlb
38,199 - B BT Rg:gE

Puc. 11.3. Codeprcumoe paiina sxcypHara ee6-cepgepa Apache

Beb-npuno)eHus

CkasaTb, uTo CeThb OrpoMHa, 3HAUYUT IIPEYMEHBIITUTh ee UCTUHHbIE pasMe-
poi. CeTh MB300MIYyeT MPUIOKEHUAMU, KOTOPHIE JIOAN HCHOJL3YIOT €XKe-
nueBHO. ITouemy B CeTu TaKk MHOro npuioxeHnuii? Bo-mepsrix, BeO-IIPUJIO-
JKeHUS OTJINYAIOTCA IIIUPOTOHN JOCTYIHOCTH. ITO O3HAUAET, UTO MOCJIe pas-
BepPTHIBAHUS BeO-IPUIOKEHUs JII000ii, KTO ob0JagaeT AOCTYIOM K HeMYy,
MOJKeT mmpocTo yKasaTh agpec URL B cBoeM 6poysepe U II0JIb30BATHCS M.
ITonb3oBaTesnsaM He TpeOyeTcsa HUUYETo 3arpy:KaTh U yCTAHABJINBATH, Pa3Be
TOJILKO JIOTOJHEeHUs K 6poysepy (KOTOpBIi caM 1o cebe y:Ke yCTAHOBJIEH),
raxkue Kak Flash. 9ra ocobeHHOCTE 0COOEHHO IPUBIEKATEIbHA AJIA [0JIH30-
BaTeseli. Bo-BTOPBIX, BeO-IIPUJIOKEHUSA MOTYT HOABEPTaThCSI MOJepHU3a-
MY B OAHOCTOPOHHEM IOPAJKe, IPUUeM cpasy s BCeX I0Jb30BaTesel.
ITo 03HAYAET, UTO OJHA CTOPOHA (BJIaAesell IPUJIOKEHNI) MOMKET BBIIOJI-
HUTHh MOJEPHUIANUIO IIPUIOKEHNA 063 KaKoro-JInbo yuacTus APYyrou cro-
poHBI (TT0IB30BaTENA). XOTA B MEHCTBUTEIHHOCTH 9TO CIIPABEIJINBO, TOJh-
KO ecJii BBl He ommpaeTech Ha GYHKIIMOHAIbHBIE BO3MOMKHOCTH, KOTOPHIE
MOTYT OTCYTCTBOBATH y MOJb30BaTe A. Hampumep, ecau Baille MOJAEPHU3HU-
POBaHHOE MPUJIOMKEHNE OIMPaeTcsa Ha HoBeHInyio Bepcuio Flash, sTo mo-
JKeT IMoTpeboBaTh OT MOJIL30BaTe el YCTAHOBUTL HOBYIO BEPCHUIO pacIiiupe-



404

InaBa 11. Co3naHue rpadm4eckoro nHTepgernca

HUs, ¥ BCE BAIIIX IPENMYIIECTBA MOT'YT «BBLLIETETh B TPyOy». Eciu e aT0-
To He TpedyeTcs, TO BO3MOYKHOCTh MOIePHU3AINY BeO-TPUIOKEHU I CTaHO-
BUTCS IPUBJIEKATEJBLHOMN MJs1 066X CTOPOH, XOTs ITOJb30BaTeJIHN, CKOpee
BCEro, 0OCO3HAIOT 9TO He TaK IBHO. B-TpeThux, Opoysep mpeacTaBiasaeT co00it
B 3HAUYUTEJIBbHOMH CTElleHN YHUBepcaabHYo aatdopmy. KoHeuHno, nmerorcs
onpeesieHHbIe IP00JeMbI ¢ 00eciieueHrneM COBMEeCTUMOCTH MeXKay Opoyae-
paMu, HO B OOJIBLIIIMHCTBE CJAyYaeB, eCJaU Bbl He OygeTe UCII0Jb30BaTh CIIe-
nuajbHbIe PACHINPEHNs, TO Be6-IpuIoKeHne, paboTapIlinee B 0O4HOM Opo-
y3epe U B OTHOM OIIEPaIlMOHHOI CHUCTEeME, IIPAKTUYECKN HaBepHIKa Oyaer
paboTaTs B pyromM Opoysepe u B APYroii omeparoHHoil cucTeMe. 9Ta 0CO-
0EeHHOCTD TaKiKe ABJIIeTCA MPUBJIEKATEIbHON AJid 00enx cTopoH. IIpocTto
CO CTOPOHBI pPa3paboTuMKa MPUAETCSI IPUJIOKUTH HEMHOTO OOJIbINlE yCHU-
JaU#, 4TOOBI 00ecmeunTh PabOTOCIOCOOHOCTh MPUJIOMKEHUA B PA3JTUUYHBIX
O6poysepax. A I0Jb30BaTEJN JIIOOAT IIOJB30BATHCS IPUIOKEHUIMM, OCTAB-
JISIONMMY 3a HUMU ITPaBO BBIOODA.

HackoJbKo 9TO BasKHO JJid Bac, KaK [IJis CHUCTEMHOTO agMHUHUCTpaTopa?
Bce nmpuumHBI, KOTOPbIEe IPUBOAMINCH B II0JB3Y CO3JAHUA MPUJIOKEHUH
¢ rpa)uuecKUM NHTePPecoM, B PABHOM CTEIEeHU OTHOCITCS U K Be6-IIPUJIO-
sKeHusaM. OQHO M3 IPEUMYIIECTB BeO-IIPUIOKEHNNA IJIsI CUCTEeMHBIX aMU-
HECTPATOPOB COCTOUT B TOM, UTO BeO-IIPUJIOKEHUA UMEIOT JOCTYII K (paiio-
BOMII cucTeMe M TaOJUIle IIPOIECCOB HA TOUM MallliHe, Ha KOTOPOM OHU BHI-
TMOJTHAIOTCA. JTa OCOOEHHOCTH BEO-TIPUJIOKEHUM HejaeT WX MPeKPacHBIM
pellleHneM IJIs OCYINECTBJIEHUS MOHUTOPHHIA CHCTEMBI, MPHUJIOMKEHUN
¥ TI0JIb30BaTeJiell, a TaKKe OTJIMYHBIM MeXaHUu3MOM IIPeI0CTaBJIeHUS OTUe-
TOB. A 3TOT KJacc 3aa4 HaXOJUTCA B 00JIaCTH BEJeHUS CUCTEMHOTO aJAMU-
HHUCTpaTopa.

XoTeaoch ObI HAIESATHCA, YTO BBl CMOXKETe BOCIOJIL30BATHCA STUMU IIPENMY-
II[eCTBaMM, XOTsI COBCEM He Bce BeO-IIPUI0KEHN, KOTOPhIe BhI CO3jaeTe IJIs
ce0s MM OJIA BalluX II0Jb30BaTeJell, MOTYT JaBaTh Takoil apderT. UTaxk,
KaKue MHCTPYMEHThI BBl MOXKETe MCIOJIbL30BATh JIJIA CO3JaHuA BeO-IIPUJIo-
Kennii? IlockogbKy 9Ta KHura o Asbike Python, MbI, KomeuHo e, peKo-
MEHYeM MCIIOJIb30BATh PEIleHNsI, OCHOBaHHLIe HA A3bIKe Python. Ho uro
3 HuX BeIOpaTh? OpHa n3 mpobJieM COCTOUT B TOM, UTO CYIIIECTBYET CTOJILKO
JKe mIaTopM A paspaboTKu BeG-IIpUIoKeHnil Ha a3biKe Python, ckoin-
KO IHel B roay. B HacTosIlee BpeMsa JOMUHUPYIOIee IOJ0MKeHe 3aHnMa-
0T ueTbIpe u3 HuX — TurboGears, Django, Pylons u Zope. V¥V xaxxaoii us
9TUX UeThIpeX IIaT(GOpPM MMEIOTCA CBOU HJOCTOMHCTBA, HO HA HAIIl B3TJIAL,
miaatdopma Django Jyuiiie Apyrux COOTBETCTBYET TeMe 9TOM KHUTH.

Django

Django — sTo mosHOQpYHKIMOHAJAbHASA IaaTdopMa IJs pa3pabOTKu Beo-
npuio:xkenuii. OHa COIEP:KUT CUCTEMY yIIPpaBJIeHUS IIa0IoHaM1, MeXaHu3-
MbI COeIUHEHUS ¢ 0azaMM HAHHBLIX IOCPEICTBOM O0BEKTHO-PeJAIMOHHON
OPOEKIINU 11, KOHEUHO Ke, caM A3bIK Python aa peanrusanuu JOTUKY IPU-
JoxkeHn’. Bygyun «nmosHoYHKIIMOHAJIBHON » TIIaTdopmoii, Django Tak:xe
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ucmnoJbdyet mogxox MVT (Model-View-Template — momenb-nipeacrasienmne-
mab6saon). ITogxon Momenb-IpeAcTaBIeHMe-TITabJI0H TOX0K, eCIU He WIeH-
TuueH, Oosiee obmiemy mogxonmy MVC (Model-View-Controller — momesn-
npeacTaBIeHHe-KOHTpoJIep). O6a crrocoba mo3BoJIsioT padpabaTeIBaTh BEO-
OPUJIOKEHHUA TaK, YTOObI He CMeIInBaTh YacTH NpuJaoxKeHuii. IIporpamm-
HBIA KOJ B3aUMOJEeMCTBUS ¢ 0a301i JAHHBLIX B 000MX CJAyYasX HPECTABIISIET
coboit oTaenbHYI0 00J1aCTh, KOTOPAsi HAa3bIBAETCS «MOJEJNbI0». Busuec-Jo-
rUKa BbIfeJNsAeTCA B 00JIacThb, KOTOpas HAa3bIBAeTCS «IIPEJCTABICHUEM »
BMVT u «koHTposmepom» B MVC. A BHemrHuii nHTep(eic BbIIEIIeTCs
B 00JIacTh, KOTOpas HasbiBaeTcsa «mrabmonom» B MVT u «mpeacrasBieHu-
em» B MVC.

MpunoxxeHue ans npocmoTpa danna XXypHana
Be6-cepBepa Apache

B cienyioiemM mpuMepe, COCTOAINEM U3 HECKOJIbKUX ()PAarMeHTOB IIPO-
IrpaMMHOI'0 KOJZla, MbI CO3JaAUM eIlle OJHO IPUJIOMKEeHUHe OJd IIPOoCMOoTpa
daitna :xypHaa Be6-cepsepa Apache, aHajornusoe ToMy, YTO OBIJIO peaJin-
3oBaHO Ha 0ase 6ubauoTeku PyGTK. Tak Kax MbI cobupaeMcsi OTKPLIBATH
daiiibl JKyPHAJIOB, YTOOBI II03BOJIUTE II0JIb30BATE/ISAM IIPOCMATPUBATE 1 COP-
TUPOBATh UX, TO HAM He MOTpedyeTcsa obpariaTbecs K 0ase MJaHHBIX UM HAIII
mpuMep OyAeT JUIIEH KaKWX-I1u00 CPelCTB MOAKJIIOUEeHHUA K 6asaM mamH-
HbIX. IIpesKkIe 4eM IPUCTYIUTH K OOCYKIEHWIO IPHMEPA, Mbl IIOKAMKEM
BaM, KaK CO3JIaTh IIPOEKT U IIpUJoKeHue B Django.

3arpysuts Django moskHO mo anpecy: htip://www.djangoproject.com/.
K MoMeHTY HanmmcaHusa 9THUX CTPOK mocaenHeii Oblaa Bepcus 0.96. Oguaxo
MBI PeKOMEHJyeM yCTaHaBJWBATh BepCUI0 M3 AepeBa paspaborku. Ilocie
3arpysku maaTgopMa ycTaHaBJINBaeTCs OOBIUHON KOMAaHAOUM python set-
up.py install. ITocisie ycTaHOBKU B KaTaJiore site-packages TMOABATCA J10-
TMOJHUTENbHBbIe O0ubamoTeKku miaaTdopmMbl Django m cieHapuit django-ad-
min.py B Karagore aasa cieHapueB. O0bruHo B UNIX-10m00HBIX cucTeMax
cIleHapuUM MO YMOJYaHUIO YCTAHABJIUBAIOTCA B TOT K€ KaTaJioT, I'le HaXo-
IUTCS BRINOJHSIEMBIN (paiia python.

ITocae ycranoBku Django HeoOX0AMMO CO3aTh ITPOEKT U IpuaosKkeHue. I1po-
EeKThI COZEePIKaT II0 OJHOMY MK 0ojee IIpuioKenuii. KpoMme Toro, oHu urpa-
IOT POJIb IIEHTPOB KOHMUTYpPAIIUU AJIA BCEro BeO-TIpUIoKeHus (He myTaiiTe
c mpuiao:kernueM Django), koTopoe BhI co3zmaere. [Ipunoskenusa Django —
3T0 HebGOJIbITNEe (PPATMEHTHI, KOTOPbIe MOTYT MHOTOKPATHO MCIOJb30BaTh-
cA B pa3HbIX NpoeKTax. [[1d Hamiero mpuiaoxeHud mpocMoTpa daitaa xKy-
paHayia BeG-cepBepa Apache MbI cosganu mpoekT ¢ umeHeM «dj apache»,
BBIIDOJIHUB KOMaHAY django-admin.py startproject dj_apache. 9Ta Komauza
cosaJia KaTaJor M HeCKOJIbKO (aiiioB. B mpumepe 11.4 npuBoguTtca gepe-
BO KaTaJ0r'oB HOBOT'O ITPOEKTA.

ITpumep 11.4. [Jepeso kamanozos npoexma Django

jmjones@dinkbuntu:~/code$ tree dj_apache
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dj_apache

|-- __init__.py

| -- manage.py

|-- settings.py

‘-- urls.py

0 directories, 4 files

Temeps, Korga y Hac ©MeeTCs IPOEKT, MBI MOKEM B PAMKAaX 3TOT0 IIPOEKTa
co3maTh npuiokenwme. I[Jig 9TOro cHauaja cjaedyeT IepeiiTu B KaTajaor
dj _apache, a 3aTem co37aTh IPUJIOKEHNE, BHIIIOJHUB KOMaHAY django-ad-
min.py startapp logview. B pesyabTaTe B KaTajore dj apache 6ymeT co3man
KaraJor logview 1 HecKOJIbKO daiinoB. B mpumepe 11.5 mokasamsl Bee Gaii-
JIBI ¥ KATAJIOTH, KOTOPBIE Telleph NMEIOTCS B HAIlIeM PACIOPAIKEHUN.

ITpumep 11.5. [Jepeso kama.nozo8 npunoxenus Django

jmjones@dinkbuntu:~/tmp$ tree dj_apache/
dj_apache/

|-- __init__.py

|-- logview

| |-- __init__.py

| |-- models.py

| ‘-- views.py

| -- manage.py

|-- settings.py

‘-- urls.py

Kak Bugure, xarasor npuio:kenus (logview) comepskut daitanl models. py
u views.py. Ilnmargopma Django cienyet cormamnierusam MVT, mosTomy aTtu
(¢aitapl TOMOTYT Pa3AeJUTh BCE IIPUJIOMKEHNE HA KOMIIOHEHTHI, COOTBETCT-
ByIoI[re uMeHaM (paiiios. Paiia models. py COAEP:KUT cXeMy 60as3hl JaHHBIX,
mosToMy OH mpezacraBiaser KommnoumedT Model (momenn) B abOpeBuaType
MVT. ®aitn views.py COAEPIKUT peaamsalnuio JIOTUKW NPUJIOKEHUA, I10-
STOMY OH TIpPeACTaBJsAET KOMIOHEHT View (IIpeacTaBiieHUe) B 9TOi abOpe-
BHUATYype.

31ecs orcyTerByerT KommoueHnT Template (mra6son). KommonenT mabdiaoma
COIEP’KUT ypPOBEeHb IIPEACTABJEHUSA BCcero mpuiaokeHus. CyiiecTByer He-
CKOJIbKO CIIOCO00B 3acTaBUTh ItaTdopmy Django yBumeTs HaIIH ITa0JIOHBI.
Tak, B npumepe 11.6 mokasamo, YToO MBI CO3JAJU IOAKAaTaJOT templates
B KaTaJiore logview.

ITpumep 11.6. Jo6asrenue kamanoza templates

jmjones@dinkbuntu:~/code$ mkdir dj_apache/logview/templates
jmjones@dinkbuntu:~/code$ tree dj_apache/

dj_apache/

|-- __init__.py

|-- logview

\ [-- __init__.py

| |-- models. py

| |-- templates
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\ ‘-- views.py
| -- manage.py
|-- settings.py
‘-- urls.py

2 directories, 7 files

Temeps MBI TOTOBBI K BOILJIOIEHUIO HAIIEr0 MPUIOKEHUs. B mepByio oue-
penb MBI TOJXKHBI PEIIUTh, Kak OyayT padorats Hamnu URL. 9To oueHb mpo-
cToe mpujaokenue, moaromy aapeca URL mosKHBI OBITh OU€HBb IIPOCTHIMHU.
Hawm moTpebyeTcsa BBIBOAUTEL CIIMCOK (PAIJIOB *KYPHAJIOB, MOCTYIIHBIX IJIS
npocmoTrpa. IIocKoIbKYy HpUIoiKeHne 00JIafaeT IIPOCTON U OTpaHNYeHHOMI
GYHKIIMOHAJIBHOCTBIO, MBI OyZieM mcioab3oBaTh agpec URL «/» masa moc-
Tyna K cruucky (airmos u crpoky URL Buma "/viewlog/some_sort_method/
some_log_file" muasa yxasaHusa nuMeHHU (paiijia © MeToAa COPTUPOBKU. UTOOBI
ceaszath URL c ompemeneHHBIM [elicTBMEeM, HaM Heo0XOAMMO OOHOBUTDH
daiin urls.py B KopHeBOM KaraJjiore mpoekTta. Comep:xumoe daitna urls. py
IIJIS HAIIIeTo IPOeKTa IIPUBOAUTCS B mpumepe 11.7.

ITpumep 11.7. Kougueypayus URL dna npoexma Django (urls.py)
from django.conf.urls.defaults import =

urlpatterns = patterns(’’
(r'"$', 'dj_apache.logview.views.list_files"),
(r'"viewlog/(?P<sortmethod>.+?)/(?P<filename>.=?)/$"
"dj_apache.logview.views.view_log'),

)

®daiii ¢ mHactpoiikamu URL J0CTaTOYHO IIPOCT U IMIOHATEH. ATOT (paiia ommpa-
eTcs Ha MCI0JIb30BaHMe PeTyJIAPHBIX BhIpaskenuii: crpoku URL, coorBeTcT-
BYIOIIIMIe PEryJAPHOMY BBIPAKEHUIO, OTOOpaskatoTcA Ha (GYHKIIUIO ITIPe.-
CTaBJIEHHS, 3aJaBaeMyI0 ABHO CTPOKOIi. 31echk MuI oTobpaxkaem URL «/» Ha
dyurmuio "dj_apache.logview.views.list_files”. Bce octampabie URL, co-
OTBETCTBYIOIIIE PETYJIAPHOMY BhIpaKeHmio ' “viewlog/(?P<sortmethod>.*?)/
(?P<filename>.+?)/$", — Ha pyHKIUIO "dj_apache.logview.views.view_log".
Korga 6poysep coenmusercs ¢ BeO-mpuiiokenneM Django um oTchLIaeT 3a-
IIPOC Ha JOCTYI K OIpeAeIeHHOMY pecypcy, Django nmpocmarpuBaer urls. py
B IOHCKAaX dJIEMEHTAa, PEeryJjspHOe BbIpaKeHUe KOTOPOr'0 COOTBETCTBYET
URL, u 3aTem HalrpaBJseT 3alIPOC COOTBETCTBYIOIIEH PYHKITNN.

B nmpumepe 11.8 npexacrasiieH UCXOOHBIA TEKCT (PYHKIIHI IpeACTABICHUA
IJIA JaHHOTO IIPUJIOKEHNA, a TAKKe BCIIOMOTaTeJIbHOU (DYHKITUN.
ITpumep 11.8. Modyav npedcmasnernus Django (views.py)

# CospaitTe CBOM npeacTaBneHus 3[4ecChb

from django.shortcuts import render_to_response

import os
from apache_log_parser_regex import dictify_logline
import operator
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log_dir = "/var/log/apache?2’

def get_log_dict(logline):
1 = dictify_logline(logline)
try:
1[ 'bytes_sent'] = int(1[ "bytes_sent'])
except ValueError:
bytes_sent = 0
1[ "logline’] = logline
return 1

def list_files(request):
file_list = [f for f in os.listdir(log_dir) if
os.path.isfile(os.path.join(log_dir, f))]
return render_to_response('list_files.html', { file_list': file_list})

def view_log(request, sortmethod, filename):
logfile = open(os.path.join(log_dir, filename), 'r")
loglines = [get_log_dict(l) for 1 in logfile]
logfile.close()
try:
loglines.sort(key=operator.itemgetter(sortmethod))
except KeyError:
pass
return render_to_response( 'view_logfile.html', {'loglines’: loglines,
"filename': filename})

dyurnua list_files() moaydaer ciiucok Bcex (haiijioB, HAXOMAIIUXCA B Ka-
Tajore, 3aJaHHOM IepPeMeHHOU 10g_dir, u ImepemaeT 3TOT CIMCOK IMA0JIOHY
list_files.html. 9To Bce, uTO MpoucxoAuT B GyuKmuu list_files(). Ian-
HadA QYHKI[UA HaCTPanBaeTCA NSMeHeHNeM 3HaUeHU A IlepeMeHHo 1og_dir.
Hpyroii criocob BAuUAHUA Ha paboTy 5Toi QYHKIIMN MOT ObI 3aKJII0YATHCS
B XpaHeHUU MMEHH KaTajora KypHaJioB B 6a3e JaHHBLIX. Ecau 6bI UM Ka-
Tajora XpaHWJOCh B 6a3e MaHHBIX, MBI MOTJIN ObI U3MEHSTH 9TO 3HAUEHUE
06e3 HeoOXOAMMOCTH IIepe3alycKaTh IPUJIOKEeHNe.

dyuKnug view_10g() IpuHUMAET B KaUeCTBe apr'yMeHTOB METO][ COPTHUPOB-
KM U uMsa Qaiina sKypHansa. 3HaUueHUA A 000MX 3TUX apTryMeHTOB M3BJIe-
katorcsa u3 URL mmocpencTBOM peryasapHOro BhIPasKeHU s, 3aJaHHOT0 B (hafi-
Je urls.py. [lyid 3ajanus MeToa COPTUPOBKY U UMeHU (haiijaa MBI MCII0JIb30-
BaJW MMEHOBAHHBIE I'PYINLI B PETYJASPHOM BbIpaskKeHUU B (haiiae urls.py,
HO 3TO He ABJAETCS 00A3aTebHBIM. APryMeHTHl, nsBieuendble u3 URL,
mepenamTca QYHKIIUY MIPEACTABICHUS B TOM Ke MOPAAKe, B KaKOM OHU
ObBLIM HaWAEHBI B COOTBETCTBYIOIIMX TIPyHHax. OTO paclIpoCTpaHeHHas
OpakTuKa, KOTga B peryjsapHoM Beipaskenuu pazbopa URL ucmonbayiores
MMeHOBaHHbIE IPYIIILI, IIOTOMY UTO 0Jarogapsa TaKOMY IOAXOIY BbI JIETKO
MOKeTe CKasaTh, KaKkue rmapaMmeTpsl uspjekamoTcsa us URL, a Takke — Kak
mosskHa BeITJIAAeThb cTpoka URL.

dyHknua view_log() oTKpbIBaeT (aiia KypHaJyia ¢ UMEHEeM, IIOJyUeHHBIM
u3 URL. 3aTeM BLIIOJIHAETCS €TI0 aHAJIN3 C IIOMOIILI0 OMOJIHNOTEeK I aHAII3a
(aitios :xKypHaIOB Apache us nIpuBeeHHBIX paHee IPUMEPOB, YTOOLI IIpe-
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00pas3oBaTh KaKIyI0 CTPOKY B KOPTeXK, B (hopMaTe: CTaTyC, yaaneHHbi_XocT,
KONN4ecTBO_0aliTOB M OCTATOK CTPOKMU KypHaJia. 3aTreM PYyHKIMA view 1og()
COPTUPYET CINCOK KOpTexeli, KOTOphli Obla moayueH u3 URL, ¢ yueTom
YKa3aHHOT'O METO/la COPTUPOBKU. B 3axkaoueHmne pyHKIua view_log() mepe-
JIaeT MOJIyUYeHHBIN CIIMCOK I1aboHy view_logfile. html mias oTro6paskeHuUs.

EnuHCTBEeHHOE, UTO OCTAJIOCH CAEJIAaTh, 9TO CO3aTh IIa0J0HbBI, KOTOPHIE 1C-
MOJIbL3yIoTCA (GYHKIUMAMU IIpeACTaBJIeHUS AJA OoToOparkeHWs uMHOOpMA-
nuu. [[la6mousr B miaTdopme Django MoryT HacaemoBaTh ApPyrue IabJio-
HBI, OJlaromapAa YeMy IMMOBBIMIAETCA YPOBEHb MHOTOKPATHOT'O HCIIOJIbH30Ba-
HUS KoJa 1 obeclieunBaeTcA eTNHO0Opa3ue BHEIITHETO BUIa cTpaHutl. Ilep-
BBIM MBI CO3[IaIUM ITa0J0H, KOTOPHIN ABJIAETCA POTUTEIHLCKUM IJIS IBYX
OPYTUX I1a6JIOHOB. ATOT IIabJIOH OyAEeT ONpenesaiTh OOl BHEIITHUN BUT,
IJIs1 IPYTUX OBYX Ia0JIOHOB B IPUIOKEHUN. VIMEHHO M03TOMY MBI M HaU-
HeM ¢ Hero. 9To mabJoH base. html, HCXOAHBIN KOI KOTOPOr'o IPUBOAUTCS
B mpuMepe 11.9.

ITpumep 11.9. Ba3sosviii wabaorn Django (base.html)

<html>
<head>
<title>
{% block title %}Apache Logviewer - File Listing{% endblock %}
</title>
</head>
<body>
<div><a href="/">Log Directory</a></div>
{% block content %}Empty Content Block{% endblock %}
</body>
</html>

ITOo 0OUeHb MPOCTOIi 6a30BLBIN 111a0J10H. BO3MOKHO, 9TO camMas IIpoCcTasi cTpa-
"Hua HTML, KoTopyio TOJIbKO MOKHO IIOJYUYUTh. EAMHCTBEHHBIE 9JIEMEH-
ThI, KOTOPbIE€ MPEACTABIAIOT 3[eCh MHTEpec, — 3TO ABa pasmgena «block»:
«title» u «content». Korma B posuTebCcKOM I1abJIOHE ONpeneIsieTcsa pas-
nea «block», mouepHmuii 111a6JI0H IIOJIYYaET BOSMOXKHOCTDH 3aMEHUTH €I'0 CBO-
UM COOCTBEHHBIM COMEPIKUMBIM. OTO ITO3BOJISIET 3aaBaTh COAEPKUMOE II0
YMOJTUYaHUIO, KOTOPOe MOKeT OBITh 3aMeIlleHO B JouepHeM I1abjaoHe. Biok
«title» mosBoJseT MOUEPHHM CTPaAHHUIIAM OIIPENe]ATh 3HAUeHHe, KOTOpoe
OymeT oTobOpakaThbeda B Tere <title>. Biok «content» — aTo TMunuuHLIi Tpu-
eM OOHOBJIEHUSA «TJIaBHOTO» pasliejia CTPAHUIIBI 0e3 BHECEHUS U3MEHEHUH
B OCTaJIbHYIO YaCTh CTPAHUIIBI.

B mpumepe 11.10 npuBoguTcs 111abJ0H, ¢ IIOMOIIbI0 KOTOPOT'O BEIBOAUTCS
cnucok (ailyioB B yKa3saHHOM KaTaJjiore.

ITpumep 11.10. Illab6ion Django 0as 8vioda cnucka gaiinos (list_files.html)
{% extends "base.html” %}

{% block title %}Apache Logviewer - File Listing{% endblock %}
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{% block content %}
<ul>
{% for f in file_list %}
<li><a href="/viewlog/linesort/{{ f }}/" >{{ f }}</a></1i>
{% endfor %}
</ul>
{% endblock %}

Ha puc. 11.4 nmokasaHo, KaK BRITVIAINAT CTPAHHUIIA CO CIIMCKOM (haiiioB.

B sToM mraGioHe MBI YKaskIBaeM, 4TO pacinupsaeM Inabion «base.html».
ATO IO3BOJISIET MCHOJb30BATh BCE, UTO OIpeJesieHO B 0a30BOM IabJIoHe,
BKJIIOUATh CBOM KOJ B JIIOOBIe 6JIOKM, KOTOpPhIe ObLIM OIpeesieHbl, U IIepe-
oIpeAeNAaTh X HmoBeneHue. VIMEHHO 9TO MBI U JejaeM ¢ 6oxamm «title»
u «content». B 6i10xe «content» B muKkJje BImOJHSIETCA 006X0/T COAEPIKUMO-
ro nepemenHou file_list, KoTopas 6bLia mepenana mabaony. aa Kammo-
ro aJeMeHTa B cuucke file_list co3gmaeTcd cChlIKa, B pe3yJjabTaTe IeJuKa
Ha KOTOPOI OyAeT OTKPBIT COOTBETCTBYIOMIKIL (haiij sKypHaJIa.

IITa6smoum B mpumepe 11.11 oTBeuaeT 3a co3maHKe CTPAHMUIL, HA KOTOPhIE
YKas3bIBAIOT CChLIKHU U3 I1abjgoHa B npeabiayinem npumepe 11.10. Ox oro-
OpaskaeT coep:KuMoe BBIOpaHHOTrO (haiiyia :KypHaJa.

IIpumep 11.11. IlTabaown Django 0aa 6bt600a codepiucumozo pailnoe
(view_logfile.html)

{% extends "base.html” %}
{% block title %}Apache Logviewer - File Viewer{% endblock %}

{% block content %}
<table border="1">
<tr>
<td><a href="/viewlog/status/{{ filename }}/">Status</a></td>
<td><a href="/viewlog/remote_host/{{ filename }}/">
Remote Host</a></td>

Bann Apache Logviewer - File Listing
[« w W & [ + | & mepcsr102.008 208 139:8080/ - (=7

Log Drincciony
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Puc. 11.4. Cnucox ¢aiinos xyprnanos ee6-cepeepa Apache
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<td><a href="/viewlog/bytes_sent/{{ filename }}/">Bytes Sent</a></td>
<td><a href="/viewlog/linesort/{{ filename }}/">Line</a></td>
</tr>
{% for 1 in loglines %}
<tr>
<td>{{ 1.status }}</td>
<td>{{ 1.remote_host }}</td>
<td>{{ 1.bytes_sent }}</td>
<td><pre>{{ 1.logline }}</pre></td>
</Jtr>
{% endfor %}
</table>
{% endblock %}

ITa6sou B mpumepe 11.11 Hacaexgyer 0a30BbIN I1a0JI0H, YIIOMUHABIINIHCSI
BBIIIE, U CO3JaeT Tabauily B objacTu «content». 3arosoBok TabIUIIBI O~
CBIBaeT COMEPIKMMOe KaKJOr0 CTOJIOA: KOA COCTOSTHUS, YAaJeHHBIN XOCT,
KOJIMYECTBO OTIIPaBJIeHHBLIX 0AMTOB U OCTATOK CTPOKM U3 (paiiia sKypHaJa.
IToMuMO onIMCaHUA COAEPIKUMOTO, 3aTr0JIOBKHU CTOJIOIIOB AAIOT II0Jb30BaTe-
JII0 BO3MOJKHOCTh BBITIOJHSTH COPTUPOBKY II0 TOMY HJIA MHOMY CTOJIOILY.
Hampumep, eciu moJib30BaTe b IeIKHET Ha 3arojioBKe crojbma «Bytes
Sent» (mepemano 6aiiTOB) (KOTOPHII ABIAETCSI OOBIYHOM CCHIIKOIT), CTPAHU-
1ma 6ymeT mmepesarpyskeHa 1 IPOrPaMMHBIN KO B CIleHaPU U IIPeICTaBIeHU A
OTCOPTUPYET CTPOKH 10 cTo0Iy « Bytes Sent». IllesruoK Ha 3arosioBKe JITo-
6oro croabIia, 3a UCKJIUeHneM «Line», OyaeT IpUBOAUTEH K BHIIIOJHEHIIO
COPTUPOBKHU IO 3TOMY CTOJOITY B MOPAAKe Bo3pacTanus. Illeauox Ha 3aro-
n10BKe «Line» mpuBeseT K BO3BpaTy K IEePBOHAUAJLHOMY MOPAIKY CJIEHO-
BaHUs CTPOK.

Ha pwuc. 11.5 mokasaHo, KaK BBITJIAIUT CTPAHUIA IPUJIOMKEHUA C OPUTH-
HaJIbHBIM IIOPAAKOM CJIELOBAHIS CTPOK, a Ha puc. 11.6 — Kax BBITJISIUT
CTPAHUIIA IIOCJIE BLITIOJHEHII COPTUPOBKU II0 cTOIOIY «Bytes Sent».

910 GBLTIO OUEHB IIPOCTOE BeO-IPUJIOKEHNEe, IOCTPOeHHOe Ha O0ase miaaTdop-
Mbl Django. B meiicTBUTEILHOCTH 5TO HE COBCEM TUIIMYHOE ITPUJIOKEHUE.
BoabmuHeTBO npuiaoxkeHuit Django BBIOJHAIOT OePaIuy ¢ HEKOTOPLIMU
6asaMu HaHHBIX. JlaHHOE MPUJIOKeHNEe MOKHO ObLIO OBl YCOBEPIIIEHCTBO-
BaTbh, M00ABUB COPTHUPOBKY II0 BCEM CTOJIOI[aM B OOpaTHOM MOPSAIKE,
(UIBLTPAINIO II0 HEKOTOPOMY 3HAUEHUIO KO COCTOAHUS NN YAATCHHOMY
XOCTY, (PUILTPAIINIO HA OCHOBE KPUTEPUA CPABHEHISI KOJINUYECTBA OTIPAB-
JIEHHBIX 0afTOB C HEKOTOPBIM UICJIOM, BO3MOXXHOCTh KOMOMHNPOBATEL Pas-
JuYHbIe GUIABTPEI APYT C APYTOM 1 JOIOJHUTH UX BO3MOXKHOCTAMU T€XHO-
goruu AJAX. Ho MbI He OyeM BBIIOJHATEL BCE 3TH YCOBEPIIIEHCTBOBAHUA
¥ OCTABUM X YUTATEJIO B KAUECTBE CAMOCTOSITEILHOTO YIIPAKHEeHNA.
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Puc. 11.5. IIpocmomp codepicumozo aiina sxypHara ee6-cepgepa Apache —
COpMUPOBKA NO HOMEPAM CTPOK
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Puc. 11.6. IIpocmomp codepicumozo gaiilaa xypHara ee6-cepgepa Apache —
COpMUPOBKA NO KOAUYECMBY OMNPABAEHHbLX 0ATLMO06
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MpocToe npunoXxeHue 0a3bl JAHHbIX

Brimre MBI yoKe TOBOPMIIM, UTO IPeAbIAyIliee IPUJIOKEHNe Ha ILaTdopme
Django siBasieTcs He COBCEM TUMIMYHBIM IPUMEPOM ee MCIOJb30BaHU, TaK
KaK OHO He MCIIOoJb3yeT 6a3y JaHHBIX. Caemyromiuii mpuMep 00JbIIe COOT-
BETCTBYET TUIUYHOMY MUCIIOJb30BaHMIO Django, m09ToMy OCHOBHOE BHUMA-
HUEe MBI COCPEIOTOUYNM B HECKOJbKO MHOUM oOsacTu. [Ipu 1McCroab30BaHUNT
Django nia cosmaHua IPUIOMKEHNUA, KOTOPOe OyAeT IMOAKJII0UATECA K 6ase
IaHHBIX, YaCTO CO3MAI0OTCA IIA0JOHBI AJA OTOOpaKeHUsA NAaHHBIX, XPaHsI-
muxcs B 6ase JaHHBIX, a TaKyKe (GOPMBI, BHIIIOJIHAIOIIE IIPOBEPKY 1 00pa-
0OTKY JAHHBIX, BBeJIEHHBIX II0JIb30BaTejeM. B aToM mpumepe OyaeT moKa-
3aHO, KaK CO3JaeTcs MOMIeJb 0a3hbl JaHHBIX C MCIIOJIb30BaHUEM O0HEKTHO-
PeNAIMOHHBIX IIpoeKIui miaTdopmbl Django, a Tak:Ke — KaK CO3AaIOTCA
mabJIOHBI U CIleHAPUU AJIs OTOOpasKeHusi JaHHBIX, HO BBOJ JaHHBIX OyaeT
onmpaThCA Ha BCTPOEHHBIN aJMMWHUCTPATUBHBIA MHTepPQeiic miaTdopMbl
Django. ITenp Taxoro mogxoma COCTOUT B TOM, UTOOBI IIOKA3aTh BaM, KaK
JIETKO 1 OBICTPO MOYKHO co31aTh nHTepdeiic A1 padboThl ¢ 6a30ii JaHHBIX,
KOTOPBIH ITO3BOJIUT BBOAUTH U afMUHUCTPUPOBATE JaHHbIE.

IIpunoxeHnue, KOTOpoe MBI CO3LALUM, IIPEICTAaBIsIeT cO00i MPUIoKeHNe
VHBEHTAPU3aIlM KOMIIBIOTEPHBIX CUCTEeM. B 4aCTHOCTH, 9TO IPUJIOKEHNe
OyeT II03BOJIATL BHOCUTL B 6a3y JaHHBIX KOMIBIOTEPEI C UX OIMCAHUEM,
npucsoeHHEIMU UM IP-azpecamu, ¢ mepednuciaeHueM CIyK0, KOTOpPbIe BbI-
MOJHAIOTCA Ha HUX, IePeUYeHb alllIapaTHOI'0 00eCIIeUeHsT, COCTABJISAIOIIEro
cepBep, U MHOTOE IPyToe.

Kak u B mpenpigyieM nmpuMepe, MbI BBIIIOJHUM Te K€ caMble IeHCTBUA,
gyTOOBI CO3/IaTh IPOEKT U Hmpujo:keHne Django. Huke npuBogATcsa KOMaH-
OBl oOpallleHruda K MHCTPYMEHTY KOMaHAHOI cTpoKu django-admin, cosmaro-
e IPOeKT U MPUJIOKEeHUe:

jmjones@dinkbuntu:~/code$ django-admin startproject sysmanage
jmjones@dinkbuntu:~/code$ cd sysmanage
jmjones@dinkbuntu:~/code/sysmanage$ django-admin startapp inventory
jmjones@dinkbuntu:~/code/sysmanage$

9TU KOMaHABI CO3JaJIi aHAJOTUYHOE IePeB0O KaTajJoroB, Kak U B IPEeABIAY-
1eM IpuMepe MPUIOMKeHUs IJIA IpocMoTpa daiija KypHaia Beb-cepBepa
Apache. Huixe nmpuBoauTes JepeBo KaTajoros u (aijoB, KOTOPLIE ObLIN
CO3TaHBI:

jmjones@dinkbuntu:~/code/sysmanage$ cd ../
jmjones@dinkbuntu:~/code$ tree sysmanage/
sysmanage/

|-- __init__.py

|-- inventory

| I-- __init__.py

| |-- models.py

| ‘-- views.py

| -- manage.py
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|-- settings.py
‘-- urls.py

CosaB IPOEKT U IPUJIOKEHNe, HaM Heo0X0AMMO HACTPOUTh 0a3y JaHHBIX,
¢ KoTopoit MbI Oyaem paborath. Baza manubsix SQLite mpemocrasiser mpe-
KpacHbIe BO3MOXXHOCTH, 0COOEHHO IJIs HY K[ TECTUPOBAHUA U Pa3paboTKu,
IpHU YCIOBUH, UTO OHA He OYAeT MCIOJb30BATHCA B paboueM OKPY KEHUU.
Eciu npuio:kenne mpeaycMaTpuBaeT padboTy 6oJiee ueM ¢ OSHUM IT0JIb30Ba-
TeJIeM OJHOBPEMEHHO, Mbl PeKOMEHIyeM HCIIOJbh30BAaTh 6oJiee HaIeKHYIO
0as3y maHHBIX, Takyio Kak PostgreSQL. Iasa HacTpoWKU IPUJIOKEHUS Ha
HCIIOJb30Banue 0asbl JaHHBIX SQLite MBI m3MeHMM mapy CTpPOK B daiiie
settings.py, pacmoJIO}KeHHOM B KOPHEBOM KaTaJiore mpoexkra. Huxe moka-
3aHBI CTPOKU, KOTOPbIE€ MBI M3MEHUJIN:

DATABASE_ENGINE = "sqlite3’
DATABASE_NAME = os.path.join(os.path.dirname(__file__), ‘'dev.db")

B KauecTBe MexaHu3Ma 0a3bl JAHHBIX MBI YKaszaan «sqlite3». Crpoka, ompe-
IeJsIoNTas MeCcTOIoJIoKeHe 0ashl JaHHBIX (mapameTp DATABASE_NAME), Tpe-
OyeT JOMOJIHUTEJILHBIX IIOSCHEeHHnI. BMecTO TOro uToOLI yKasaTh abCOJIIOT-
HBIY TIyTh K (paiiay 6a3bl JAaHHBIX, MBI OIIPEAENUIN, UTO OH Bcerma OyaeT
HaXOAWTHCSA B TOM Ke KaTajore, uto u (aiia settings.py. Arpudyr __file__
Bcerjja XpaHUT abCOJIIOTHBIA OyTh K (aiiny settings.py. BrisoB meTona
0s.path.dirname(__file__) Bo3BpaljaeT KaTajor', B KOTOPOM HAXOIAUTCS
daiin settings.py. IlonyuenHoe nMa Kartajsiora u uM4 (aiina 6a3bl JaHHBIX,
KOTOpPBIA MBI IPEJIOoJIaraeM CO3IaTh, IepegaeTcsa MeTomy o0s.path.join(),
BO3BpalamIemMy abCoNIOTHRIN ITyTh K (paiiay 6a3bl JaHHBIX, KOTOPBINA 3a-
BUCHUT OT KaTajiora ¢ IPUJIOKeHHeM. ITO II0JEe3HbIN NpueM, KOTOPBIH BhI
MOJKeTe B3STh Ha BOOPY:KeHMe IPW HACTPOMKe ImapaMeTpoB, CBA3AHHBIX
C MECTOIIOJIOKeHneM (haiiioB.

B momosimeHme K HacTpoOMKaM 0asbl JAHHBIX HAM HEOOXOAWMO BKJIIOUUTH
aIMUHUCTPATUBHBIA MHTEpQeiic maaTdopmbl Django u Hallle IpUIOKeHNEe
VHBEHTAPU3AINY, HAPALY C APYTUMHU IPUIOKEHUSIMH B 5TOM IIPOEKTE.
Huke mpuBOIUTCA COOTBETCTBYIONIUIT (hparmeHT daiina settings.py:

INSTALLED_APPS = (
"django.contrib.admin’
"django.contrib.auth’,
"django.contrib.contenttypes’,
"django.contrib.sessions’
"django.contrib.sites’
'sysmanage.inventory’,

)

MpsI 1o6aBUIM B CIIMCOK YCTAHOBJIEHHBIX IIPUJIOKEHUI django. contrib. admin
u sysmanage.inventory. 9To o3HAUYaeT, 4YTO, KOrJa MBI HOTpPeOyeM OT ILJIAT-
dopmer Django cosmaTs 6a3y JaHHBIX, OHA CO3AACT TaOJIUIILI 1A BCeX yCTa-
HOBJIEHHBIX IPUJIOKEHUIA.
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Iamee mamM Heobxommmo HacTpouTh oToOpakenme URL, Tak 4TOOBI 5TOT
IPOEKT BKJIIOUAJ aIMHUHUCTPATUBHBIN mHTepdeiic. Huike mpuBoguTes co-
OTBETCTBYIOIIAasA cTpoka us (paiiaa HacTpoiiku URL:

# PackoMMEHTMPYITE Chneayouyln CTPOKY ANS BKINYEHUS afMUHUCTPATMBHOrO MHTEpbheinca
(r'"admin/", include('django.contrib.admin.urls")),

WuCcTpyM™MeHT, co3paBiuii paita urls.py, IoOMeCTUI B HETO CTPOKY, KOTOpas
HOJKJIUaeT aJMHUHUCTPATUBHBIN MHTepdeiic, HO 3Ty CTPOKY Tpebyercs
packoMMeHTHpoBaTh. Kak BuanMTe, UTOOBI IOAKJIIOUUTL aIMUHUCTPATUB-
HBIT nHTepdeiic, MBI IPOCTO YOPAJIU CUMBOJI {f, CTOSIBIIINY B HaUaJie CTPOKMU.

Teneps, Korga MbI HACTPOUJIN 0a3y JaHHBIX, TOOABUIN IPUIOKEHUA aaMU-
HUCTPATUBHOrO mHTepdeiica 1 MHBEHTAPU3aIluU 1 JOOABUIN aIMUHUCTPA-
TUBHBIN MHTepGeNc B KOHDUTypaITUOHHBIN (aily urls.py, MOXXHO IIPUCTY-
IaTh K OIpPeneIeHNI0 cXeMbl 0a3bl JaHHBIX. [IpK MCIOIb30BAHUY ILIAT(HOD-
MBI Django Aas KaKIOTO IPUIOKEHUS OIpeNesdeTcs CBOoA COOCTBeHHASA
cxema. B xarasore KasKJgoro NpujIoKeHuA, B JAHHOM cJydae «inventory»,
IpuUcyTCTBYeT Gaiii ¢ mMmeHeM models.py, comep:ramuii onpeneaeHnsa Tab-
JIUIT ¥ CTOJIOITOB, KOTOPhIE OYAYT MCII0Ib30BAaThCA MpuaoskenueM. B Django,
KaK ¥ B IpyTrux miaTdopMax paspadboTKy BeO-TIPUIOKEHUH, OTUPAIOIITUXCA
Ha MKCIIOJb30BaHNE OOBEKTHO-PeIAmMUOHHBIX mIpoeknuii (Object-Relation
Mapping, ORM), BmojiHe BO3SMOKHO CO3aBaTh 1 MCIIOJb30BATh 0a3bl JaH-
HBIX, He HamucaB HU ogHOoro SQL-Beipaskenus. Mexauusm ORM miaTdop-
mbI Django mpeBpaiiiaeT KJjiacchbl B TaGJUIIBI, a aTPUOYTHI KJIACCOB B CTOJIO-
bl 3TuX Tabuauin. Hanpumep, ciaenyromiuii ¢pparMeHT IPOrpaMMHOTO Koza
SABJIAETCA OIpeleeHreM TabJIUIIbl HaCTPOEHHOM 6a3bl JaHHBIX (9TOT dpar-
MEHT SIBJISIETCS YacThio 0oJjiee KPYITHOT'O CIleHAPHUA, K KOTOPOMY MBI BCKODPe
mopoiimeM):

class HardwareComponent(models.Model):
manufacturer = models.CharField(max_length=50)
#fB 4MCNO TUNOB BXOAAT BMAEOKApTa, ceTeBas KapTa. .
type = models.CharField(max_length=50)
model = models.CharField(max_length=50, blank=True, null=True)
vendor_part_number = models.CharField(max_length=50

blank=True, null=True)

description = models.TextField(blank=True, null=True)

O6paTuTe BHEMaHHue, UTO KJjacc HardwareComponent Haciaegyer Kjacc Model
miaatdopmber Django. 9To o3HauaeT, uTo KJjacc HardwareComponent oTHOCHT-
cd K Tuiry Model 1 ob6j1ajaeT COOTBETCTBYIOIIUM HoBeAeHneM. Kax oMy ai-
MapaTHOMY KOMIIOHEHTY MbI IPUIAJIA HECKOJbKO aTpuOyTOoB: manufacturer
(mpousBogUTENB), type (THI), model (Momesnn), vendor_part_number (cepuii-
HBIN HOMeD) u description (ommucanue). Peanusanua sTux aTpubyToOB HAXO-
nuTtcs B camoi maatdopme Django. Her, miaTdgopmMa He mpemocTaBiaseT Ka-
Kol-1mb0 IIepeueHb IIPOU3BOAUTE e, HO OHa peanuadyet Tun CharField.

Takoe ompemeseHre KJjacca B IPUJIOKEHUU inventory cosmacT Tabauiry
inventory_hardwarecomponent ¢ ImrecTbio cTosbmamu: id, manufacturer, type,
model, vendor_part_number u description. YTo mpakTUYeCKMX B TOUHOCTU CO-
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OTBETCTBYET ollpeesieHnIo Kaacca ajas ORM. ®@axkTuuecKu Takoe 06bAB-
JIleHUe NOoJHOCMbI0 COOTBETCTBYeT onpenenennio Kiaacca mis ORM. Korga
ompefesgeTcA KJjaacc Mojesu, miaaTdopma Django cos3maeT cOOTBETCTBYIO-
Iy TaOJIUIy ¢ UMEHEM, COCTOAIINM U3 NUMeHU MPUJIOKeHus (Bce CUMBO-
JIBI B HUJKHEM PEerucTpe), 3a KOTOPBIM CJIEAYIOT CUMBOJ IOAYEPKUBAHUS U
uMsA KJacca (Bce CMMBOJIBI TaK:Ke B HU:KHeM peructpe). Kpome Toro, ecau
He OIIpefiesieHo nHoe, maardopMa co3aacT B Ballell TabauIe JOMOJIHUTEhb-
HBIHN cToJiOel id, KOTOphIi OyAeT UrpaTh PoJib HePBUUYHOTO KJoua. Huxke
OPUBOAUTCA KOJ Ha s3bIiKe SQL, cosmaromumii TabauIly, KOTOpas MOJIHO-
CThIO COOTBETCTBYeT Moaesix HardwareComponent:

CREATE TABLE "inventory_hardwarecomponent™ (
"id" integer NOT NULL PRIMARY KEY,
"manufacturer” varchar(50) NOT NULL
"type" varchar(50) NOT NULL
"model” varchar(50) NULL
"vendor_part_number” varchar(50) NULL
"description” text NULL

)

Ecau Bam Korga-HuOyab mOTpedyeTcss YBUAEThL KOJ Ha A3bIKe SQL, KoTo-
phIi miaTdopMa HUCHOJIb3YeT AJIA CO3TaHusA 0a3bl JaHHBIX, IIPOCTO 3AIYC-
THUTE B KaTaJjiore IIPOeKTa KOMauLy python manage.py sql myapp, rae apry-
MEHT Myapp COOTBETCTBYET UMEHU IIPUIOMKEHN .

Teneps, koraa Bel mosHakomuuch ¢ ORM ninatdopmer Django, MbI mpoii-
IeM yepes co3gaHme MoAeau 0as3bl HJAHHBIX AJA HAIIEro MPUJI0KEeHUS
nHBeHTapusanuu. B npumepe 11.12 nmpuBoauTcsa comaep:xmmoe Qaiiia
model.py oyid mIpUJIOXKeHUA inventory.

ITpumep 11.12. Cxema 6a3vl dannvix (models.py)
from django.db import models
# CospaiTe 30eCb CBOM MOLENN.

class OperatingSystem(models.Model):
name = models.CharField(max_length=50)
description = models.TextField(blank=True, null=True)

def __str__(self):
return self.name

class Admin:
pass

class Service(models.Model):
name = models.CharField(max_length=50)
description = models.TextField(blank=True, null=True)

def __str_ (self):
return self.name

class Admin:
pass
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class HardwareComponent(models.Model):
manufacturer = models.CharField(max_length=50)
#fB 4MCNO TWNOB BXOAAT BMAeOKapTa, ceTeBas kapTa.. .
type = models.CharField(max_length=50)
model = models.CharField(max_length=50, blank=True, null=True)
vendor_part_number = models.CharField(max_length=50

blank=True, null=True)

description = models.TextField(blank=True, null=True)

def __str__(self):
return self.manufacturer

class Admin:
pass

class Server(models.Model):
name = models.CharField(max_length=50)
description = models.TextField(blank=True, null=True)
0s = models.ForeignKey(OperatingSystem)
services = models.ManyToManyField(Service)
hardware_component = models.ManyToManyField(HardwareComponent)

def __str__(self):
return self.name

class Admin:
pass

class IPAddress(models.Model):
address = models.TextField(blank=True, null=True)
server = models. ForeignKey(Server)

def __str__(self):
return self.address

class Admin:
pass

Ja Hamieir Mogeau MBI OIPeAEJIMIN IATH KJjaccoB: OperatingSystem, Ser-
vice, HardwareComponent, Server u IPAddress. Kaacc OperatingSystem mosBoJs-
€T HaM OIIPeNeJIATh Pa3JINYHbIE OllePAIlMOHHbBIE CUCTEMEI JIJIsI CEPBEPOB, KO-
TOpBIe OYAYT YUUTHIBATHCA IIPUIOKEHNEM NHBeHTapu3anuu. B aTom Kiacce
MBI OIIPEIeJINJIN ABa aTpubyTa: name u description, KOTopbIe AeHCTBUTEIBHO
OyayT HeoOxomumMbl HaM. Mo:xHO OBLIO OBI co3maTh KJjacc OperatingSystem-
Vendor 1 OoIIpenesuTh CCBLIKY Ha Hero B KJjacce OperatingSystem, HO B mHTe-
pecax COXpaHEHUs MIPOCTOTHI W IIOHATHOCTW MBI OITYCTHUM YIIOMUHAHUE
0 TIPOUM3BOAUTEJIE OIIePAIlMOHHOM cucTeMbl. Kakmomy cepBepy OyaeT cooT-
BETCTBOBATh €IMHCTBEHHAA OIleparMoHHasa cucreMa. Mbl MOKaXKeM 3TO OT-
HOIIIEHNEe MEXXIY CePBEPOM U OIEPAIlMOHHOM CHCTEMOIi, Korja OyaeM pac-
cMaTpuBaTh KJacc Server.

Kiacc Service mo3BoJsieT mepeymncanuTh BCe CIYKOBI, KOTOPBIE MOT'YT BBI-
IMOJIHATLCA HA cepBepe. B KauecTBe MPUMEPOB TAKMX CIYKO MOMKHO Ha-
3BaTh BeO-cepBep Apache, cepsep siekTpoHHOI moutel Postfix, cepsep
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DNS Bind u cepBep OpenSSH. Kak u xjacc OperatingSystem, aToT KJacc
uMeeT ABa aTpuOyTa: name um description. Kamanlii cepBep MOKET MMETh
MHOMKECTBO CJY:KO0. MBI ITOKasKeM OTHOIIEHUS MeXIy STUMU KJaccaMwu,
Korga OyzeM paccMaTpUBaTh KJacce Server.

Knacc HerdwareComponent mpeacTaBiiseT CIIMCOK BCeX almapaTHBIX KOMIIO-
HEHTOB, KOTODPBIE MOT'YT COJIEP’KaThCA B cepBepe. JTOT CIUCOK OyIeT mpes-
CTaBJIATH MHTEPEC, TOJBKO €CJIU BBl caMU JOOABJIANY alllapaTHLIE KOMIIO-
HEHTBHI B IPUOOPETEHHYIO CUCTEMY U B CJIydae, ecJii BbI COOMpasiu cepBep U3
OTAEeJBbHBIX KOMOOHEHTOB. B Kitacce HardwareComponent MbI OIpeeIniIn AT
atpubyToB: manufacturer, type, model, vendor_part_number u description. Kak
U B CJIy4ae C M3TOTOBUTEJIEM OIEPAIMOHHOM CUCTEMBI, MOXKHO OBLIO OBI CO3-
AaTh OTAeJbHbIEe KJIACCHI OJIA OIINCaHNA HpOI/IBBO,lII/ITeJIeﬁ 1 THUIIOB aIlimapar-
HOT'O o6ecnequI/m, a 3aTeM CBA3aTh UX OTHOIIeHuAMHU. Ho onaTh e, pagnu
COXPaHeHUdA IIPOCTOTHI MBI IIPEAIIOYUJIN HEe CO3JaBaTh TaKK1e OTHOIIIEHNA.

Kmaacc Server — aTo ocHOBa cUCTeMbl MHBEeHTapusanuu. KaKablii 9K3eMII-
JISIp KJacca Server — 9TO OTAeJbHBIN cepBep, NHGOPMAIIHUIO O KOTOPOM MBI
cooupaem. Kiace Server — 3To MecTo, I'/le CXOAATCS BCe CBA3U U yCTAHAB-
JIMBAIOTCA OTHOINEHUA C TPeMdA MPEeIbIAYIITNME KJaaccamu. IIpexk e Bcero,
MBI JaJIU KaXKJOMY cepBepy aTpubyThI name u description. OHM UAEHTUUIHBI
OMHOMMEHHBIM aTpUOyTaM B IPYTUX KJaccax. YToObI yCTAHOBUTEL OTHOIIIE-
HUA ¢ IPYTUMHU KJaccaMu, HaM Heo0XOAMMO YKasaTh B KJjacce Server, Ka-
KOTro TuIia OyayT aTu oTHOIIeHusa. KaxKablii cepBep OyAeT UMETh TOJIbKO O[T~
HY OIEePaIMOHHYI0 CUCTEMY, II0dTOMY MBI CO3[JaéM OTHOIIIEHUE C KJIACCOM
OperatingSystem mo BHemHemy Kaiouy (foreign key). IlockonbKy BUpTyaIn-
3allsd CTAHOBUTCS Bce 0oJjiee PACIPOCTPAHEHHBIM SBJI€HUEM, OTHOIIIEHUE
TaKOTO THIIA CO BpeMeHeM IIOTepsAeT CBON CMBICJ, HO IIOKa OHO BITOJIHE
YIOBJIETBOPsAET HAIUM moTpebHOCTAM. Ha cepBepe MOMKET BBITIOJIHATHCS
MHOJKECTBO CJIYK0, U CJIyK0a OSHOT'O 1 TOTO JKe THUIIA MOYKET BBIMOJHATHCA
Ha MHOTHUX cepBepax, I03TOMY MeXKIY KJIaccaMu Server u Service MbI co3za-
JIX OTHOIIIEHNE TUIA «MHOIMEe KO MHOTMM». TOYHO TaK Ke KayKIbIil cepBep
MOJKET coflep:KaTh MHOKECTBO allllapaTHBIX KOMIIOHEHTOB, a OIUH U TOT JKe
TUI alllapaTHOTO KOMIIOHEHTA MOKeT OBLITh YCTAHOBJIEH Ha MHOKECTBe
cepBepoB. IlosTomy Kiaccel Server u HardwareComponent MBI TaKsKe CBA3ATIN
OTHOIIIEHNEM THUIIa « MHOTHE KO MHOTHM» .

Haxomnern, kiacc IPAddress — ato cumcok Bcex IP-azpecoB Bcex cepBepoB,
KOTOpPbIe JOJIKHEI OBITh YUTeHbI. MBI OIIpesenan 3Ty MOJeIb IIOCJIeIHel,
4yTOOBI IOJUEPKHYTH OTHOIIIeHA Mexxay IP-agpecamu u cepBepamu. Kiaace
IPAddress mMeeT oAUH aTPUOYT U OLHO OTHOIIeHIEe. ATpuOyT address comgep-
kut IP-aapec B popmare X XX . XX X. XX X.XXX. Mexknay knaccamm 1PAdd-
ress m Server MbI OIIpenejinnjiy OTHOIIEeHMEe II0 BHEIITHEeMY KJ/IIO4Yy, IIOTOMY
uTo oquH [P-agpec MosKeT IpUHALIEKATH TOJBKO OAHOMY cepBepy. [a, aTo
BBITVISUT CJAUIIKOM YIIPOII[EHHO, HO 3TO YAOBJIETBOPAET IeJIAM AeMOHCTPAa-
I YCTAHOBJIEHUS OTHOIIIEHUI MeK Iy KOMIIOHEHTaMU JaHHBIX B Django.

Temeps Bce TOTOBO K co3fanmio (paityia 6a3nl JaHHLIX sqlite. Eciu samycTuth
KOMaHAy python manage.py syncdb B KaTajore IIPOeKTa, OHA CO34acCT BCe OT-
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CYTCTBYIOIIIME TAOIUIIHI AJI IPUJIOXKEHN, BKJIIOUEHHBIX B (hails settings.py.
OHa TaKKe IIPeIJIOKUT CO3NaTh B 6a3e JaHHBIX YUETHYIO 3aIIMCh CYIIePIIOIb-
30BaTesid, eCJIU IPeIyCMOTPEHO co3manme Tabauil ayrenTuduramnuu. Hike
npuBoauTcA (yCeUeHHBIN ) BBIBOA KOMaHABI python manage.py syncdb:

jmjones@dinkbuntu:~/code/sysmanage$ python manage.py syncdb
Creating table django_admin_log
Creating table auth_message

Creating many-to-many tables for Server model

Adding permission ‘log entry | Can add log entry’

Adding permission 'log entry | Can change log entry’

Adding permission ‘log entry | Can delete log entry’

You just installed Django's auth system, which means you don't have any
superusers defined.

Would you like to create one now? (yes/no): vyes

Username (Leave blank to use "jmjones’): E-mail address: none@none.com
Password:

Password (again): Superuser created successfully.

Adding permission 'message | Can add message’

Adding permission ‘service | Can change service’
Adding permission ‘service | Can delete service’
Adding permission ‘server | Can add server’
Adding permission ‘server | Can change server’
Adding permission ‘server | Can delete server’

Temepb MOXKHO 3aIyCTUTH cepBep pasdpadborku Django 1 3aHATHCA UCCIEN0-
BaHMEM aJMUHUCTpPaTHUBHOro mHTep(eiica. Huke mpmBoguTca KoMaHIa
3amycKa cepBepa paspaboTku Django u BBIBOJ, MOJYUEHHBIN B XO/l€ €€ BhI-
TMOJTHeHU A

jmjones@dinkbuntu:~/code/sysmanage$ python manage.py runserver 0.0.0.0:8080
Validating models. .
0 errors found

Django version 0.97-pre-SVN-unknown, using settings 'sysmanage.settings’
Development server is running at http://0.0.0.0:8080/
Quit the server with CONTROL-C.

Ha puc. 11.7 nokasana ¢opma peructpanuu. IIpoiiga mpoieaypy ayTeHTH-
(uramuy, MBI CMOKEM [T00ABJATH CePBEPHI, alllapaTHble KOMIIOHEHTHI,
omepaluOHHbBIE CUCTEMBI 1 Tpoune naHHble. Ha puc. 11.8 nokasama rias-
Hasd CTpaHUIlA aAMUHUCTpPAaTUBHOTO nHTepdeiica Django, a Ha puc. 11.9 —
dopma no6aBIeHNS HOBOI'O allllapaTHOTO0 KOMIIOHeHTa. I1o1e3HO MMeTh MH-
CTPYMEHT, ITO3BOJISIONINYM COXPAHATL U IPOCMATPUBATE JAHHbIE HEITPOTH-
BOPEUYUBHLIM, IIPOCTHIM M yA0OHBIM crocobom! ILmardopma Django yausBu-
TEJBHO JIETKO CIPAaBJISETCS C peajusaliueil mMpocToro U yAoOHOTO WHTEp-
¢deiica mocTymna K JaHHBIM. U ecyi 9TO BCe, UTO BAM HEOOXOAMMO, TAKOM MH-
CTPYMEHT CTaHeT IOJIe3HBIM IJis Bac. Ho 5TO TOJIBKO camMasi BepxXyIKa
Bo3MoOsKHOCTel maaTdopmel Django. IIpuaymas Bug oToOpakeHuA TaHHBIX
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' Leg in | Django e admin —=
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Leg in
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Puc. 11.7. Cmparnuya pezucmpayuu npu 6xode 6 A0MUHUCMPAMUBHYLIL
unmepgeiic Django

B Opoysepe, BBl HABePHAKA CMOJKeTe Peain30BaTh ero ¢ moMoInko Django.
U, xak mpaBuJio, 9T0O OyIeT He OYeHb CJIOKHO.

Hampumep, eciau 661 HaM IMOTPE6OBATIOCH MOJYUUTH OTAEJIBHYIO CTPAHUILY
IJIA KaXKJOTO THIIa OIEPAIMOHHOIN CHCTEMBI, allapaTHOI'0 KOMIIOHEHTA,
cJIy:KOBI U TaK JIajiee, MBI MOTJIM OBI 3TO peasn3oBaTh. Eciu GBI HAM IOTpE-
00BaJIOCH MMETH BO3MOKHOCTH IIIEJKHYTH HA JIOOOM M3 ATUX JIE€MEHTOB
¥ HOJYYUTH CIUCOK CEPBEPOB, 00JAJAIOIINX ITON XapaKTEPUCTUKOM, MBI
TaK:Ke MOIJiu Obl peasn3oBaTh 3T0. M ecau 66 HAaM IOTPE6OBATIOCH MMETH
BO3MOJKHOCTD IIEJKHYTh Ha JIIOOOM M3 CEPBEPOB U IOJYYUTH IOAPOOHYIO
nHGOPMAIAIO 0 HEM, MBI CMOTJIX OBI peain30BaTh u 3T0. [laBaiiTe Temeps aTO
caesnaeM. [Jo6aBUM 9TU «IIOTPEOHOCTU » K MEPBOHAYAIBLHBIM TPEOOBAHUAM.
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Puc. 11.8. I'nagnasa cmpanuya admuHucmpamuéHnozo unmepgeiica Django
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z Add hardware eempanent | Djangs site admin i
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Puc. 11.9. Popma dobasrenus annapammnozo KOMNOHEeHMa
6 admunucmpamuerom unmepgeiice Django

g mavana B npuMepe 11.13 npuBoauTCA LOMOJTHEHHBIN (aiia urls.py.

IIpumep 11.13. Omobpasicernue adpecoe URL (urls.py )
from django.conf.urls.defaults import =

urlpatterns = patterns(' ',
# lpumep:
# (r'“sysmanage/", include( sysmanage.foo.urls")),

# PackOMMEHTMPYITE ANA BKINYEHUS AaAMUHUCTPATMBHOIO UHTEpdenca

(r'~admin/", include('django.contrib.admin.urls")),

(r'"$', ’'sysmanage.inventory.views.main"),

(r""categorized/(?P<category>.x?)/(?P<category_id>.*?)/$",
‘sysmanage.inventory.views.categorized’),

(r'"server_detail/(?P<server_id>.*?)/$",
‘sysmanage.inventory.views.server_detail'),

)

MbsI 106aBUIN TPU HOBBIE CTPOKHU IJis oToOpaskeHus Tpex agpecoB URL ma
byHKIMU. 3Hech HET HUYETrO HeOOBIUHOI'0 110 CPABHEHUIO C MIPUJIOMKEHUEM
nmpocmoTpa (aiiia sKypHaia Bed-cepsepa Apache. MbI oro6pasuiau agpeca
URL, cOOTBeTCTBYIOIIIME PEryJAPHBIM BBHIPAKEHUAM, Ha QYHKIUU, IPU
S9TOM MBI UCIIOJb30BAIN B PETYISIPHBIX BHIPAYKEHUAX NMEHOBAHHYIO IPYII-
TIUPOBKY.
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Cirepnyroiiiee, UTO MBI cAejIaeM, 3TO JOOABUM B MOAYJIb Views PYHKIIUM, KO-
TOpbIe ObLIN 00BABJIEHEI B (haiine orooparkenusda agpecos URL. B mpume-
pe 11.14 mpuBoAUTCS COAEPIKIMOE MOLYJIA Views.

ITpumep 11.14. Dyuryuu npedcmasieHus NPpULOIeHUL UHEEHMAPUIAULUL
(views.py)

# CospaiTe 34ecb CBOM npencrasneHnd.

from django.shortcuts import render_to_response
import models

def main(request):
0s_list = models.OperatingSystem.objects.all()
svc_list = models.Service.objects.all()
hardware_list = models.HardwareComponent.objects.all()
return render_to_response( 'main.html", {'os_list': os_list,
"sve_list': svc_list, ‘hardware_list': hardware_list})

def categorized(request, category, category_id):
category_dict = {'os': 'Operating System’
‘svc': 'Service', "hw': "Hardware'}
if category == '0s’:
server_list = models.Server.objects.filter(os__exact=category_id)
category_name = models.OperatingSystem.objects.get(id=category_id)
elif category == 'svc':
server_list =\
models.Server.objects. filter(services__exact=category_id)
category_name = models.Service.objects.get(id=category_id)
elif category == "hw':
server_list =\
models.Server.objects. filter(hardware_component__exact=category_id)
category_name = models.HardwareComponent.objects.get(id=category_id)
else:
server_list = []
return render_to_response( categorized.html", {'server_list': server_list,
‘category’: category_dict[category], 'category_name’': category_name})

def server_detail(request, server_id):
server = models.Server.objects.get(id=server_id)
return render_to_response( 'server_detail.html", {'server': server})

B daitn urls.py mbr gobaBuau Tpu orobpakeHua anpecoB URL, mosTomy
MBI fob6aBuan Tpu GyHKIUU B haita views.py. IlepBaa dyarmusa — main().
OHa mPOCTO MOJIyYaeT CIMCKK BCEX TUIIOB OIEePAIMOHHBIX CHCTEM, aIllia-
PaTHBIX KOMIIOHEHTOB I CJIY K0 U IepegaeT ux m1abouHy main. html.

B mpumepe 11.6 MBI yiKe cosmaBaiu MomKaTajsior templates B KaTaJyore
npuaoKenus. Temeps caesraeM TO JKe caMoe U 3/1eCh:

jmjones@dinkbuntu:~/code/sysmanage/inventory$ mkdir templates
jmjones@dinkbuntu:~/code/sysmanage/inventory$

B npumepe 11.15 npuBoguTca comeps;ruMoe mabaona «main.html», koro-
pomy pyHKIMI main() mepemaeT JaHHBIE IJIs OTOOPaYKeHNnA.
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ITpumep 11.15. I'naséuwiii wabion (main.html)
{% extends "base.html” %}
{% block title %}Server Inventory Category View{% endblock %}

{% block content %}
<div>
<h2>0perating Systems</h2>
<ul>
{% for o in os_list %}
<li><a href="/categorized/os/{{ o.id }}/" >{{ o.name }}</a></1i>
{% endfor %}
</ul>
</div>
<div>
<h2>Services</h2>
<ul>
{% for s in svc_list %}
<li><a href="/categorized/svc/{{ s.id }}/" >{{ s.name }}</a></1i>
{% endfor %}
</ul>
</div>
<div>
<h2>Hardware Components</h2>
<ul>
{% for h in hardware_list %}
<1i>
<a href="/categorized/hw/{{ h.id }}/" >{{ h.manufacturer }}</a>
</1i>
{% endfor %}
</ul>
</div>
{% endblock %}

ITOT 1M1a0JIOH He COAEPIKUT HUUETO CI0KHOTO. OH AeJUT CTPaHUIY Ha TPU
YacTH, 10 OJHOM JJIs1 KasKJ0l KaTeropuu, KOTopasi JOJYKHA 0TOOPaKaThCH.
B Ka'km0i1 KaTeropuu BHIBOJUTCS CIIMCOK 3JIEMEHTOB CO CCHLIKAMMU, IIeJi-
Kas Ha KOTOPBIX, MOKHO IIOJIYYUTH CIICOK BCEX CEPBEPOB, KOTOPHIE COAEP-
JKaT YKa3aHHBINA 9JIEMEeHT.

Korga mosb3oBaTessb IMeJKaeT Ha OOHON M3 TAKWX CCBHIIOK, BBHIBBIBAETCA
ciaenyomasa QyHKIuA nNpeacTaBaeHua categorized().

T'naBHbIN m1a6JI0H TIepegaeT GyHKIINY IIpeAcTaBIeHus categorized() Kare-
ropuio (0S — B caydae omeparOHHON CUCTEMBI, hw — B CJIydyae anmnapaTHOro
KOMIIOHEHTAa U SVC — B cJiydae caysK0nl) 1 id kaTeropuu (TO eCTb KOHKPET-
HBIM KOMIIOHEHT, Ha KOTOPOM OBLJ BEHIIIOJHEH IeJTY0K, HanpuMep, «3Com
905b Network Card»). @yurmusa categorized() IpUHAMAET 3T apryMeH-
THI ¥ U3BJIEKaeT 13 0ashbl JAHHBIX CIIMCOK BCEX CEPBEPOB, COAEPIKAIIINX BhI-
OpaHHBIN KoMmoHeHT. [Tociie 3amrpoca Ha MOMyYeHUA MHpoOpMAIUy U3 6a3hI
IaHHBIX GYHKIIUS categorized() mepemaeT MoJyUYeHHBIE CBeJeHUA I1abJIo-
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Hy «categorized.html». B mpumepe 11.16 npuBoguTcsa cogepxumMoe mab-
Jsoua «categorized.html».

ITpumep 11.16. I[llab6ion kamezopuu (categorized.html)
{% extends "base.html” %}
{% block title %}Server List{% endblock %}

{% block content %}
<h1>{{ category }}::{{ category_name }}</h1>
<div>
<ul>
{% for s in server_list %}
<li><a href="/server_detail/{{ s.id }}/" >{{ s.name }}</a></1i>
{% endfor %}
</ul>
</div>
{% endblock %}

IITa6sou «categorized.html» oToOpakaeT cumcox BceX CepBEepOB, IIOJIY-
YeHHBIN OT QyHKIIUU categorized().

ITocie aTOTO MOJIB30BATEIb MOJKET IEJIKHYTH Ha BEIOPAHHOM CEPBEPE, UTO
OPUBENET K BBHIBOBY (DYHKIIUM TIpefcTaBiaeHua server_detail(). PyHKRIuUA
npexacraBjaeHua server_detail() mpumHMMaeT mapamMerp ¢ UAeHTU(GUKATO-
poMm (id) cepBepa, u3BJeKaeT MH(poOpMAaIUi0 O cepBepe U3 6a3bl JaHHBIX
u epezaer ee 1madaony «server detail.html».

Copepaxumoe 1rabisiona «server detail.html» nmpusogurcs B mpumepe 11.17.
ATo camblii 6OJIBIION MIA0GJJOH B IIPUJIOMKEHNN, HO OH OUeHb mpocToii. Ero
3ajaua 3aKJI0YAETCA B TOM, UYTOOBI OTOOPA3UTh OTAeIbHbIE 3JIEMEHTEI JaH-
HBIX JJIS CEpBepa, TaKue KaK TUII OIePAlMOHHON CUCTEeMBI, IO yIIpaBJie-
HUEeM KOTOpPOI paboTaeT cepBep, YCTAHOBJIEHHLIE B HEM allllapaTHbLIE KOM-
IOHEHThI, CAYKObI, 3alyIlleHHbIe Ha cepBepe, u IP-agpeca, mpucBOeHHbIE
cepBepy.

ITpumep 11.17. Il1ab6101 omobpaxcenus uHpopmayuu o cepsepe (server _detail.html)
{% extends "base.html” %}
{% block title %}Server Detail{% endblock %}

{% block content %}
<div>

Name: {{ server.name }}
</div>
<div>

Description: {{ server.description }}
</div>
<div>

0S: {{ server.os.name }}
</div>
<div>

<div>Services:</div>
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<ul>
{% for service in server.services.all %}
<1i>{{ service.name }}</1i>
{% endfor %}
</ul>
</div>
<div>
<div>Hardware:</div>
<ul>
{% for hw in server.hardware_component.all %}

<1i>{{ hw.manufacturer }} {{ hw.type }} {{ hw.model }}</1i>
{% endfor %}

</ul>
</div>
<div>
<div>IP Addresses:</div>
<ul>
{% for ip in server.ipaddress_set.all %}
<li>{{ ip.address }}</1i>
{% endfor %}
</ul>
</div>
{% endblock %}

ITOT MpUMep MOKAa3bIBaeT, KaK CO3JaTh JOBOJBHO IIPOCTOE IIPUIOKEHUE
0as3bl MaHHBIX, MUCIOJb3YyA miaaTdopmy Django. AIMUHUCTPATUBHBIN WH-
Tepdeiic obecmeunBaeT BO3MOYKHOCTh HAIOJHEeHUA 0as3bl JaHHBIX, a J00a-
BUB COBCEM HEMHOTO CTPOK IIPOTPAaMMHOTO KOZAa, MBI CYMeJIu CO3JaTh CO0-
CTBEHHBIE TIPEJICTABJIEHUS, II0O3BOJIAIOIIE COPTUPOBATH JaHHbBIE U IIEPEMe-
maThCA II0 HUM, KaK IMokasano Ha puc. 11.10,11.11 1 11.12.

Lalal e Server Imventory Category View
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Description: Web Server
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Services:
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Puc. 11.12. IIpunoxcernue ynpagienus cucmemam. — UHGOPMAYUs 0 cepeepe

B 3aknoyeHune

HecmoTpsa Ha TO, YTO co3maHMe NMIPUJIOKEHUN ¢ rpaduuecKkuM mHTEP(hei-
COM, KaK Ka’sKeTCsi MHOTMM, He COOTBETCTBYET TPAAUIIMOHHBLIM 00S3aHHO-
CTSM CHCTEMHOI0O aAMUHUCTPATOPA, TEM He MeHee, 9TOT HAaBLIK MOXKEeT OKa-
3aThCA HEOLeHUMBLIM. VIHOr[ja BaM MOMKET HaKke nompe6o8ambsbCs CO30aTh
KaKoe-HHOYAb MPOCTOEe MPUJIOKEHNEe AJs1 OJHOrO M3 BalllMX II0JIb30BaTe-
Jaeii. UHorma BaM MOJKET nomped06amubCs cO30aTh IPUIOKEHNE IS CaMO-
ro cebsi. IHorma BBl MOKeTe CKJIIOHATHCA K MBICJIN, UTO B 3TOM Henm Heo0xo-
dumocmu, HO TaKHe IPUIOMKEHNUS MOTYT IIOMOUYb BBIIOJHUTEL TY UJIN NUHYIO
3amauy 6oJiee raagKo. Kaxk TOIbKO Bl IOYYBCTBYETE, UTO CO3aHUE ITPUJIO-
JKeHuii ¢ rpapuueckuM nHTepdeiicoM He BEI3BIBAET Y Bac 3aTPYAHEHUHA, BhI
OymeTe YAMBJIIEHBI TeM, KaK YacTO Bhl HAUAJIM UX CO3aBaTh.
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CoXpaHHOCTb AaHHbIX

CoxXpaHHOCTH JaHHBIX B IIPOCTOM, YHUBEPCAIHLHOM CMBICJIE — 9TO COXPaHe-
HUe JaHHBIX IJII TOCJeAYIOIIeT0 NCII0JIb30BaHUA. ITUM MOAPa3yMeBaeTcs,
YTO JaHHBIE, COXPAaHEHHBIe IJIs MTOCJIeIYIONIeTro NCII0JIb30BaHMsA, He IIPpoIIa-
IYT, eCJIU IPOIecC, COXPAHUBIINHA 1X, 3aBEPIIUT CBOIO paboTy. OOLIUHO CO-
XPAHHOCTh JaHHBIX JOCTUTAETCA IIyTeM IPeo0pasoBaHUA UX B HEKOTOPBIH
dopmaTr u 3anuch Ha Auck. Hekoropsie opmarsl, Takue Kak XML niu
YAML, mocTymHBI UesioBeKYy A uTeHHA. Hekoropwie dopMaThl, TaKkue
Kak ¢daiael 6a3el ganabix Berkeley DB (bdb) uau SQLite, He mocTymHBI
IIJIs1 HEIIOCPEACTBeHHOTO UCII0Ib30BAHU S JIIOIbMMU.

Kaxue mamable MOKeET MMOTPEOOBATHCS COXPAHATH AJIA MOCIeAYIOIero uc-
noJyib3oBaHUA? Bo3MOXKHO, V Bac MMeeTCs CIleHapuii, KOTOPLIH CIEIUT 3a
IaTol MmocjeqHEero n3MeHeHus (PaiijioB B KaTajore, 1 BaM HEOOXOIUMO 1Ie-
pHUOAMUYECKH 3aIlyCKATh ero, 4TOOLI y3HATH, KaKue (Paiijabl M3MEHUJINCH
Cc MOMEHTa IIocJIefHero 3anycka. Mudopmamnusa o aitax — 3To UMEHHO Te
IaHHbIe, KOTOPbIE COXPAHAIOTCS IJIs IOCJIENVIOIero MCIoJb30BaHUI, TO
€CThb IJIA CJeAYIOIero 3alycKa cieHapus. Bel MOryu Obl COXPaHATh 9THU
maHHbIe B HexkoTopoM (paiiine. IlpeacraBbTe cebe Apyroi ciuayuaii, Korma
y Bac UMeeTcs KOMIIBIOTEpP C MOA03peHreM Ha MpPo0JieMbl, BOSHUKAOII[Me
npu paboTe ¢ CeThbio, M BLI PEIINJIN 3allyCKaTh CIleHapuil KayKable 15 mu-
HYT, YTOOBI YBUETh, HACKOJBLKO OLICTPO OH MOXKET OIIPOCHUTH APYTHe KOM-
TIBIOTEPHI B ceTr. BBl MoTyiu OB COXPaHATH BpeMs omrpoca B daiige TaHHBIX
IJIS TIOCJIEMYIOIero MCIoJb30BaHuA. B aToOM ciayuae «IJid IOCIeAyIOIIero
WCIOJIL30BAaHUSA» CKOPee OTHOCUTCS KO BpPeMeHU, KOTJa BBl PeIuTe 3a-
HATHCA MCCIETOBAHMEM 3TUX JAaHHBIX, a He KO BpeMeHH’, KOorja IIporpam-
Ma, BBITMIOJIHSIONIaA cOOp JaHHBIX, OOpaIaeTcsa K HIIM.

Mgbl pa3obbeM Hallle 00CYy:KIeHUe cepuatusaluy JaHHBIX Ha IBe KaTero-
PUH: IPOCTYIO U PEJAINOHHYIO.



428 [naBa 12. COXpaHHOCTb AAHHbIX

MNMpocTaa cepuanmnsauums

Cy1ecTByeT HECKOJIBKO CIIOCOO0B COXPAaHEHUA JAHHBIX HA TUCK AJIS IOCe-
IVIOIIEero MCIOoJb30BaHUA. IIpomecc coxpaneHnA NaHHBIX Ha JUCK 0e3 co-
XPaHeHUsA OTHOLIEHUN MeK/Iy YaCTAMU JaHHBIX Mbl HA3bIBAa€M «IIPOCTOII ce-
puanusanueii». Pasauumsa MesK Iy IIPOCTOM U PEJIAIIMOHHON cepruaanusalei
MBI 06CYIUM B paszesie, OIMUCHIBAIOIIEM PeIAIUOHHYI0 CePHUaN3aIlnio.

Pickle

IlepBrIit 1, moMKaNyil, cAaMbIii OCHOBHOI MEeXaHU3M <«IIPOCTOM cepuaimsa-
nun» B A3bIKe Python mpexacrasien moxgyaem pickle, BXOOAIIIUM B COCTaB
CTAHAAPTHOM OMOIMOTEeKM sA3bIKa. KECaM MoAyMaTh O KOHCepBUpPOBaHUU!
B KYJMHAPHOM CMBICJIE, 1Aesa obeclieueHNA COXPAHHOCTY IPOAYKTOB IUTAa-
HUS COCTOUT B TOM, UTOOBI 3aKOHCEPBUPOBATh MX B 0aHKe /IS TIOCJIEIYIO-
ITeTo MCIOoJb3oBauuA. KyluHapHasa KOHIENIINA ITPeKPacHO YKJIAIbIBaeT-
cs B oOpas melicTBus MoayJis pickle. C IIOMOIIbIO 9TOT'0 MOAYJISI BhI MOJYKETE
3amucaTh O0OBEKT Ha OUCK, 3aBePIIUTH PabOTy IPOTpaMMBbI, BEPHYTBLCSA
mo3JHEee, CHOBA 3allyCTUTh IIPOrPaMMy, IIPOUNUTATh O0BEKT ¢ AUCKA U IIPO-
IOJIXKUTHh BBAMMOIEMICTBOBATh C HUM.

Kakumu Bo3MO:KHOCTAME obJsiamaeT MoAyJab pickle? Huike mpuBomuTCA
CIIMCOK, B3STHIN U3 ONMCAHNA MOAYIA pickle B JOKyMeHTaIMM K CTAHLAPT-
HOI OubamoTeke a3bika Python, rae mepeunciaessl TUIBEI 00BEKTOB, KOTO-
pbI€ MOTYT COXPAHATHCS C €r0 IIOMOIIIBIO:

e None, True u False

e Ilenble umcisia, AJIWHHBIE IeJIble, YHWCJA C IIJIaBAIOIIEd TOYKOM, KOM-
IIJIEKCHBIE UucJa

e (OOBIUHBIE CTPOKU U cTPOoKU IOHUKOIA

e Koprexku, CIUCKYU, MHOKECTBA U CJIOBAPHU, COAEPIKAIIME TOJIbKO Te 00h-
€KThI, KOTOPbIE MOTYT COXPAHATHCS C IIOMOIIbI0 MOayJasa pickle

e @OyHKINU, OIIpeJeIeHHbIe Ha BEPXHEM YPOBHE B MOLYJIe
e BcerpoeHHble QYHKIINY, OIIPeIeIeHHBIe HA BEePXHEeM YPOBHE B MO YJIe
e Kiaccel, onpefe/ieHHbIe HA BePXHEM YPOBHE B MOIYJIe

¢ OK3eMILIAPHI KJIACCOB, Y KOTOPBLIX aTpuOyThI __dict__ m __setstate_ ()
MOT'YT COXPaHATLCA C IIOMOIIBIO MOy pickle

Huxe mokasano, Kak BBITIOJHAETCA CEPUAIN3AIIUA 00'beKTa Ha IUCK C II0-
MOIIIBIO MOAYyJaA pickle:

In [1]: import pickle
In [2]: some_dict = {'a': 1, 'b': 2}

In [3]: pickle_file = open( some_dict.pkl', 'w')

1 Pickle — KoHCepBUPOBaThH, MAPUHOBATH, COJIUTD, 3aKBaIIUBaTh. — IIpum. nepes.
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In [4]:
In [5]:

pickle.dump(some_dict, pickle_file)

pickle_file.close()

A BOT Kax BBITJIAAUT (DAl C COXPAaHEHHBIMY B HEM JaHHBIMMU:

jmjones@dinkgutsy:~$ 1s -1 some_dict.pkl
-rw-r--r-- 1 jmjones jmjones 30 2008-01-20 07:13 some_dict. pkl
jmjones@dinkgutsy:~$ cat some_dict.pkl

(dp0
S'a’
pl

I1
sS'b’
p2
12

BrI moskeTe monbITaThCAa U3YUYUTD (hopMaT (hailjioB, CO3IaBA€MbIX MOIYJIEM
pickle, 1 cosmaBaTh UX BPYUYHYIO, HO MBI HE PEKOMEHIYEM [IeJIaTh 3TO.

Huke reMOHCTPUPYeETCH, KAK BOCCTAHOBUTH COXPAaHEeHHBIE paHee JaHHbIe:

In [1]:
In [2]:
In [3]:

In [4]:
Outl[4]:

import pickle
pickle_file = open( 'some_dict.pkl', 'r")
another_name_for_some_dict = pickle.load(pickle_file)

another_name_for_some_dict
{'a": 1, 'b": 2}

O6paTuTe BHUMAaHNE, UTO JJIsI BOCCTAHOBJIEHUA JAaHHBIX MBI MCIIOJb30BAJIHI
00'bEKT, UMA KOTOPOrO OTJIMUAETCS OT MMEeHH 00beKTa, KOTOPhIi coxpa-
HAJICcA B ¢aitae. He 3a06bIBaiiTe, YTO UM — 9TO BCErO JIUIIIb CIIOCO0 COCIaTh-
cs Ha O0'BbEKT.

NHTEepecHo OTMETHUTh, UTO COBEPIIEHHO Heo0sa3aTeIbHO, UTOOBI MEKIY
daiimaMu 1 coXpaHsIeMbIMU 00BEKTaMU CYIIIeCTBOBAJIO OTHOIIIEHWE «OJWH
K OJHOMY» . BBI MOXKeTe COXPaHATEL B OJHOM U TOM e (paiiie CTOJIbKO 00b-
€KTOB, CKOJIBKO MeCTa XBaTUT Ha YKECTKOM JAMCKe WMau B (hailjioBOM cucTe-
me. Huke mpuBoauTCA IpUMED COXPAaHEHUA HECKOJBbKUX CJIOBAped B OJ-

HOM (paiiie:
In [1]: list_of_dicts = [{str(i): 1} for i in range(5)]
In [2]: list_of_dicts
OQutf2]: [{'0": 0}, {"17: 1}, {"2": 2}, {'3": 3}, {4 4}]
In [3]: import pickle
In [4]: pickle_file = open('list_of_dicts.pkl’, ‘w")
In [5]: for d in list_of_dicts:
: pickle.dump(d, pickle_file)
In [6]: pickle_file.close()
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Mgzl cos3gain CIIMCOK cJa0Bapeil, 00beKT (paiisa, OTKPBITOrO B PeXKUMe I
3aIicH, 3aTeM BBIIIOJHUJIN 00XOJ CIIMCKA CJIOBAapeill U cepruaaInu30BaaIn Ka-
JKIBIN 13 HUX B OAUH U TOT 2Ke (paityi. O0paTruTe BHUMAaHNE, 3TO TOT Ke ca-
MI:IfI MeTona COXpaHeHUud, KOTOprfI HCIIOJIB30BAJICA BBIIIIE OJIA COXPaHEHUA
OoHOTI'O OG'I:GKTB_ B (baf/'IJI, TOJIBKO TaM MBI He BBIIIOJIHAJIN UTepali 1 He BbI-
3bIBaJIX MeTox dump() HeCKOJIBKO pas.

Huxe mpuBoAuTCA IpuMep BOCCTAHOBJIEHUSA 00BEKTOB u3 (haiiaa, comep-
SKaIIero HeCKOJIBKO 00 bEeKTOB, U UX BBEIBOZ:

In [1]: import pickle
In [2]: pickle_file = open( list_of_dicts.pkl', 'r")

In [3]: while 1:
try:

print pickle.load(pickle_file)
except EOFError:

print "EOF Error”

break

{'0":
{1 1}
{"2": 2}
{"3": 3}
{"4": 4}
EOF Error

31ech MBI co3faii 00BEKT (paiisa, CO3MAHHOTO B IIPEeNbIAYIIIEM IIPHMeEpE,
OTKPBITOTO B PEKUME IJIA UTeHNS, U MOBTOPSAIN IOIBITKH 3arpy»KaTh 00b-
eKThI U3 (aiiaa, IMoKa He ObIIO BO30Y KAeHO ucKkaouenue EOFError. Kak Bu-
OWUTe, CJIOBApuW, MOJIyUeHHbIe M3 (pailja, OKasajauch TeMHU Ke CAMbIMU
(u cIefyIOT B TOM ’Ke MOPAIKE), UTO U CJIOBAPU, KOTOPbIe MBI 3allMCAJIU
B (haii.

Ho maso Toro, 4To MBI MOXKEM COXPAHATH 00 BEKThI IPOCTHIX BCTPOEHHBIX
THUIIOB, MBI MOJKEM TaKiKe COXPaHATh O0HeKTHI CO3TAHHBIX HAMMU THUIIOB.
Huixe mpuBoguTCca COZEPIKUMOE MOAYJIA, KOTOPHIM MBI OyIeM KCIIOJIB30-
BaTh B ABYX CJEAVIOIINX IIPUMepPax. ITOT MOJYJIb COIEPIKUT OIPeIeIeHUIE
HaIero coOCTBEHHOTO KJIacca, 9K3EMILIAPHI KOTOPOTO MBI IIOIIPOOYyeM CO-
XPaHUTH, a IOTOM BOCCTAHOBUTD:

#!/usr/bin/env python

class MyClass(object):
def __init__(self)
self.data = []
def __str__(self):
return "Custom Class MyClass Data:: %s” % str(self.data)
def add_item(self, item):
self.data.append(item)
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Craenyroiiuii MOAYJIb UMIIOPTUPYET MOAYJIb C HAIITUM KJIACCOM 1 COXPaHAeT
9K3EMILJIAP 9TOr0 KJjacca B (haiij C IIOMOIIIBIO MOIYJISA pickle:

#!/usr/bin/env python

import pickle
import custom_class

my_obj = custom_class.MyClass()
my_obj.add_item(1)
my_obj.add_item(2)
my_obj.add_item(3)

pickle_file = open( 'custom_class.pkl’, ‘w")
pickle.dump(my_obj, pickle_file)
pickle_file.close()

B sToM mpuMepe MBI MMIIOPTHUPOBAJIN MOAYJb C HAIIIUM KJIACCOM, CO3IAJIH
9K3EMILIAD 9TOr0 Kjacca, Jo06aBUIM B 00HEKT HECKOJbKO 3JIEMEHTOB, 3a-
TeM CepHUAIN30BaJIi ero. B mmporecce cBoeii pabOTEI 3TOT MOAYJIb HUUETO He
BBIBOOWUT.

Hanee mpmBOgMTCA MOAYJb, KOTOPBIM HMIIOPTHUPYET MOJAYJIbh C HAIINM
KJIACCOM M 3aTeM 3arpysKaeT 9K3eMILIAP 9TOro Kjacca us (daiina:

#!/usr/bin/env python

import pickle
import custom_class

pickle_file = open( 'custom_class.pkl’, 'r")
my_obj = pickle.load(pickle_file)

print my_obj

pickle_file.close()

Huike npuBOAUTCSA BBIBOJ, HOJYUEHHBIN B XOJ€ BOCCTAHOBJICHUS NAHHBIX
u3s daiina:

jmjones@dinkgutsy:~/code$ python custom_class_unpickle.py
Custom Class MyClass Data:: [1, 2, 3]

JJIsi IporpaMMHOTO KOZA, BBIMOJIHSIOIIEI0 BOCCTAHOBJICHNE TAHHBIX, CO-
BEPIIEHHO He00A3aTeJIbHO SBHO MMIIOPTUPOBATEL HaIl KJjacc. OQHAKO KOJ
IOJIXKEH MMETh BOSMOYKHOCTD OTBICKATH MOJYJIb, B KOTOPOM OIIPeAesIseTCs
Ham Kjaacce. Huke mpuBoguTesa MOLYIb, KOTOPHIA He UMIIOPTUPYET MOLYIb
c oIrpefiesieHIeM KJacca:

#!/usr/bin/env python

import pickle
##timport custom_class #i#fonepauns MMNOPTUPOBAHUS Kfacca 3akOMMEHTVpPOBaHa

pickle_file = open( 'custom_class.pkl’, 'r")
my_obj = pickle.load(pickle_file)

print my_obj

pickle_file.close()
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Huxe mpuBoamTCA BBIBOX, IOJYYEHHBIN B pes3yJjbTaTe 3alycKa MOIYJII,
KOTOPBIN He UMIOPTHUPYET KJIacc:

jmjones@dinkgutsy:~/code$ python custom_class_unpickle_noimport.py
Custom Class MyClass Data:: [1, 2, 3]

A BOT 4TO OGBLIO MOJIYUYEHO OT TOTO K€ caMOT'0 MOAYJIS, IOCJe TOr0 KaK OH
¥ (paiiya ¢ JaHHBIMU OBLINM CKOIMMPOBAHLI B APYroil KATaJIOT, I'le OH U ObLI
3aIyIneH:

jmjones@dinkgutsy:~/code/cantfind$ python custom_class_unpickle_noimport.py
Traceback (most recent call last):
File "custom_class_unpickle_noimport.py™, line 7, in <module>
my_obj = pickle.load(pickle_file)
File "/usr/lib/python2.5/pickle.py”, 1line 1370, in load
return Unpickler(file).load()
File "/usr/lib/python2.5/pickle.py”, line 858, in load
dispatch[key](self)
File "/usr/lib/python2.5/pickle.py”, line 1090, in load_global
klass = self.find_class(module, name)
File "/usr/lib/python2.5/pickle.py”, line 1124, in find_class
__import__(module)
ImportError: No module named custom_class

ITocnemusas cTpoKa cooOIlaeT 0 HeYAAaUHOM MOTMBITKE BBIMIOJHUTL UMIIOPT,
IIOTOMY YTO MOZAYJb Pickle He CMOT 3arpys3uTh HAIll MOAYJb C OIIPeeJeHn-
eM KJacca. Moayis pickle O6yaeT ObITATHLCS OTHLICKATH MOAYJb, COAEpPsKa-
IIUHA BaIll KJacc, ¥ UMIIOPTUPOBATH €TI0, YTOOBI UMETH BO3MOYKHOCTH BED-
HYTb O0BEKT TOTO sKe TUIA, UTO ¥ COXPAHEHHBIN B (haiije.

Bce npeanigyiue mpuMepsl UCIOJIbL30BAHNA MOIYJISA pickle mpeKpacHO pa-
060TaloT, HO CYIIeCTBYET elle OAUH MOMEHT, O KOTOPOM MbI eIlle He YIIOMU-
"Hasu. Ilo ymosuanmio Monyab pickle MCIOJMB3yeT MIPOTOKOJ COXPAHEHUS
pickle.dump(object_to_pickle, pickle_file). IIpoTokois — aTo cremudpuKa-
nusa ¢opmara 3anucu B aiiy. IIpoTOKOJ M0 yMOJTUAHUIO MCIIOJIbB3YyeT (hop-
MaT, MPaKTUYECKU JOCTYIHBIA UeJIOBEKY MIJIS BOCHPUSITHUSA, KaK OBLIO II0-
KaszaHo BblmIe. [[pyras pasHOBUAHOCTH IIPOTOKOJA — 3TO NBOUYHBINA (hop-
MaT. BbI MosKeTe mpeaIoyecTb UCHOJIb30BATh ABOUYHEIN (hopMaT, ecau 3a-
METHUTE, UTO oIlepanusad COXpaHEeHUud BallllX O6’I:6ICTOB HadYVHaeT 3aHNIMAaThb
cyliecTBeHHOe BpeMs. HuiKe IpuBOAUTCA CpaBHEHNE UCIIOJb30BAHUS IIPO-
TOKOJIA 10 YMOJIYaHUIO M IBOUYHOTO IIPOTOKOJIA:

In [1]: import pickle

In [2]: default_pickle_file = open( 'default.pkl', "w')
In [3]: binary_pickle_file = open( 'binary.pkl’, 'wb")
In [4]: d={a": 1}

In [5]: pickle.dump(d, default_pickle_file)

In [6]: pickle.dump(d, binary_pickle_file, -1)
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In [7]: default_pickle_file.close()
In [8]: binary_pickle_file.close()

Ilepssorii haiin ¢ JaHHBIMY, CO3MaHHBIN Hamu (¢ umeneM default.pkl), 6yaer
coZep:KaTh AaHHBIE B (hopMarTe MO YMOJUYAHUIO, MPAKTUYECKU AOCTYIIHOM
YeJIOBEKY JJIsI BocupuAaTusi. Bropoii daiin (c umenem binary.pkl) 6yner co-
Iep:KaTh JaHHbIe B JBOoUYHOM (opmaTe. Ob6paTuTe BHUMAHNE, UYTO MBI OT-
Kpblnu Gauia default.pkl B oObIuHOM pe:xmme aas samumcu (‘w'), a daiia
binary.pkl — B pexmMe 3anvCH ABOWYHBLIX NAHHBIX ('wb'). ExumcTBEeHHOE
pasinune MeXXIy ABYMS BbI3OBaMU MeToaa dump() 3aKJIOUYAETCA B TOM, UTO
IIPU COXPAHEHUU B JBOMYHOM (hOpMaTe METOLY IIePeIaeTCsI OOUH JOIOJJIHU-
TeJILHBIM apryMeHT: YWCJIO -1, O3HAJarolmee, UYTO OyZET MCIOJIH30BaThCA
«BBICIIINI» IPOTOKOJI, KOTOPHIM B HACTOSAII€e BPEeMs SABJIAETCA IBOMYHBIHN
IIPOTOKOJI.

Huxe mpuBoguTcsa IMecTHAAIIATEPUYHBIN JTaMII IBOMYHOTO (hpaiiaa ¢ maH-
HBIMMU:

jmjones@dinkgutsy: ~/code$ hexcat binary.pkl
00000000 - 80 02 7d 71 00 55 01 61 71 01 4b 01 73 2e ..1g.U.aq.K.s.

A Tak BBITJISAUT IIeCTHAAIIaTePUUHBIN mami ¢aiija ¢ JaHHBIMU, COXpa-
HEHHBIMU IIPU UCIIOJb30BAHUY IIPOTOKOJIA 10 YMOJIYAHUIO:

jmjones@dinkgutsy: ~/code$ hexcat default.pkl
00000000 - 28 64 70 30 Oa 53 27 61 27 0a 70 31 Oa 49 31 0a (dp0.S'a’.p1.I1
00000010 - 73 2e S.

B sTom mpocmoTpe mamiia HET HUKAKOM HEeOO0XOAMMOCTHU, IIOTOMY UTO MBI
MO2KeM BOCHOJIb30BATHCA IIPOCTOM YTUIUTOM Cat, YTOOBI IIPOUYUTATE COAEP-
sKuMoe daiiia ¢ JaHHBIMU, COXPAHEHHBIMU IIPU HCIIOJb30BAHUU IIPOTOKO-
Jia 0 YMOJIYaHUIO:

jmjones@dinkgutsy:~/code$ cat default.pkl
(dp0

S'a’

pl

11

S.

cPickle

B cramgapTHOil 6ubanoTeKe A3bIika Python mpucyrcTByer elre ogHa peajin-
sanusa oubaunoreku Pickle, koTopas cTouT TOro, 4To0bI BB 0OPATHUIN HA Hee
BHuMaHue. OHa HasbIiBaeTcsa cPickle. Kak sBcTByeT us3 mmenu, 6ubanorexa
cPickle peanusoBaHa Ha a3bike C. PaHee MBI yiKe mpejiarajiu IPpUMEHSITH
IBOMYHBIN (hOPMAT B CIydasiX, KOrJa BbI HAUHETEe 3aMeUaTh, YTO Ha coxXpa-
HeHMe 00'beKTOB TPedyeTcs CyIIeCTBEHHOE BpeMsA. B 9ToM sKe ciryuae MOYKHO
mompo0oBaTh MCIIOJB30BAaTh MOAyJb cPickle. MHTEpdeiic momyisa cPickle
B TOYHOCTY COOTBETCTBYeT nHTepdelicy «00BIYHOTO» MOAYJIA pickle.
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shelve

Emie ogHy BO3MOMKHOCTH COXPaHEHHSA MAHHBIX IPEJOCTABISAET MOIYJIb
shelve. Moayab shelve mMeeT IIPOCTOH U yAOOHBIN MHTEpPQeiic, yIIpoIa-
U BOBMOKHOCTb COXPaHEeHUSI MHOXKeCcTBa 00beKToB. Ilog aTuM moapasy-
MeBaeTCA BO3MOYKHOCTh COXPaHEeHUS MHOKeCTBa 00'beKTOB B OJTHOM U TOM
JKe 00beKTe-XpaHWJININe U IMIPOCTOTO UX BOCCTAHOBJICHUA M3 XPAHUJIUIIA.
CoxpaHeHUe 00€KTOB B XpPaHUJUINE Shelve HATTOMUHAET MCIOJb30BaHUE
caoBaps B aA3bike Python. Huke nmpuBogurcs npuMep, B KOTOPOM OTKPBI-
BaeTCA XPAaHUJINIIE, B HET'O 3aIIMChIBAIOTCS JaHHBIE, 3aTEM XPAaHUJIUIIE 10~
BTOPHO OTKPBLIBAETCA U U3 HET'O U3BJIEKAIOTCSA COXPaHEHHEIE TaHHbIE:

In [1]: import shelve
In [2]: d = shelve.open( 'example.s")

In [3]: d
Out[3]: {}

In [4]: d['key'] = 'some value'
In [5]: d.close()
In [6]: d2 = shelve.open( example.s")

In [7]: d2
Out[7]: {'key': 'some value'}

EnuHcTBEeHHOE OTIIMYME MEXK Y NCIIOJIb30BaHMEM Shelve M IpPoOCTOTo CJaoBa-
pA COCTOUT B TOM, UTO OOBEKT shelve cosmaeTcs C IIOMOIIBbIO MeTOna
shelve.open(), a He IyTeM CO3JIaHU dK3EeMILIAPA Kjaacca dict mau ¢ ImomMo-
b0 QUTYPHBIX CKOOOK ({}). EIlle ogHO OTIMYME COCTOUT B TOM, UTO IIPU
HMCIIOJIB30BaHUU Shelve II0 3aBepIIeHNN PaboThl ¢ JaHHBIMH HEOOXOAMMO
BBI3BIBATH MeTOL close() oobeKTa shelve.

Y ob6mekTa shelve umeerca mapa ocobenHocTteii. O mepBoOil U3 HUX MBI yiKe
YIOOMUHAJU: IO 3aBePIIeHUN PaboThl ¢ JAHHBIMU HEOOXOAWMO BBISHIBATH
meron close(). Ecau aToro He caenaTh, To Ji00ble M3MEHEHU S, KOTOPbIE ObI-
JU chesiaHbl B 00beKTe shelve, He OyAyT coxpaHeHbl. Hu:ke mpuBoguTCA
mpuMep MOTepU MaHHBIX M3-3a TOT'0, UTO OOBEKT shelve He 3aKphIBaeTCsd.
I Hayajsla HaM HYKHO CO3JaTh 00BEKT shelve, COXpaHUTH B HEM JAaHHbBIE
¥ BbIiTH 13 000g0uKu IPython:

In [1]: import shelve
In [2]: d = shelve.open( lossy.s")
In [3]: d['key'] = "this is a key that will persist’

In [4]: d
Out[4]: {'key': 'this is a key that will persist'}

In [5]: d.close()

In [6]:
Do you really want to exit ([y]/n)?
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Teneps cHoBa 3amyctum IPython, oTKpoem ToT »xe (paitg XpaHUINIIA, CO3-
IaguM B HEM eIlle OAMH 3JIEMEHT U BhIIieM, He 3aKPhIB 00beKT shelve:

In [1]: import shelve
In [2]: d = shelve.open( lossy.s")

In [3]: d
Out[3]: {'key': 'this is a key that will persist'}

In [4]: d['another_key'] = 'this is an entry that will not persist’
In [5]:
Do you really want to exit ([y]/n)?

Temneps cHoBa 3amyctuM 06010uky IPython, orkpoem Bce ToT 2xe (paiia xpa-
HUJUIIA U TOCMOTPUM, UTO B HEM UMeEETCd:

In [1]: import shelve

In [2]: d = shelve.open( lossy.s")

In [3]: d

Out[3]: {'key': "this is a key that will persist'}
Hrak, HeobxozuMo BEIZBIBATE MeTOZ c1ose () mJs Bcex 00 beKTOB shelve, co-
IepPsKIMOe KOTOPBIX BhI MEHsETE, I KOTOPhIe BAM XOTEJIOCh OBl COXPAHUTE.

Hpyrasa oco6eHHOCTh KacaeTcs M3MeHAeMbIX 00bEeKTOB. 3allOMHUTE, YTO
HU3MEHSAEeMBbIMHU 00beKTaMU HA3bIBAIOTCS TaKle OG'I:eKTI)I, 3HaUYeHurue KOTOo-
PBIX MOXXHO M3MEHSTH 6€3 IOBTOPHOTO IIPUCBANBAHNS TOI'0 3HAUCHUS IIe-
pemennoii. Huxxe MBI co3maeM 00beKT shelve, 4o0aBisgeM B HETO 3JIeMEHT,
KOTOPBIH IIpeacTaBadgeT cob0oil m3MeHaeMbIil 00beKT (B JAHHOM caydae —
CIINICOK), MOAUDUITIPYEM N3MEeHAeMbIN 00bEeKT, a 3aTeM 3aKpPhIBaeM 00h-
eKT shelve:

In [1]: import shelve

In [2]: d = shelve.open( 'mutable_lossy.s')
In [3]: d['key'] =[]

In [4]: d[ key'].append(1)

In [5]: d.close()

In [6]:
Do you really want to exit ([y]/n)?

ITockonbKy B 9TOM cjiydae BBIBBIBaeTca MeTon close() obbeKTa shelve,
MOJKHO OBLIO OBI OKUIATh, UTO 3HAUEHMEM KJoua 'key Oyaer cmumcok [1].
Ho 10 e Tax. Huke mpuBoguTCS pe3yabTAT IOIBITKY OTKPLITE (haiis Xpa-
HUJINIIA, CO3LAHHOI0 BEIIIE, ¥ IIPOYNUTATh 13 HEro JaHHbIe:

In [1]: import shelve
In [2]: d = shelve.open( mutable_lossy.s')

In [3]: d
ut[3]: {'key': [}
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B raxom moBemeHnM HET HUYETO CTPAHHOTIO WM HeOXKUIaHHOTO0. B meiicTBu-
TeJILHOCTH 3Ta 0COOEHHOCTh shelve ommcama B mokyMeHTaruu. [Ipobiema
COCTOHUT B TOM, UTO MOAM(MPUKAIIUA COXPAHAEMBIX M3MEHAEMEIX 00HLEKTOB
He BOCIPUMHUMAIOTCS 0 ymMosruaHuio. OgHaKO CYIIIeCTByeT mapa cIoco0oB,
TO3BOJISTIOIINX OOOWTH 9TOT HeAOCTATOK. IlepBhbIii M3 HUX CIEINAIU3UPO-
BaHHBIN 1 yY3KOHAIIPABJIEHHBINA, BTOPOH — IMUPOKHIN M BCEOOHEMJIIOITNIA.
IlepsBriii, cnenaan3npPOBaHHBIN, ITOAXOM 3aKJ/JII0UYAETCSA B TOM, YTOOBI IIPO-
CTO BBITIOJIHUTH IIOBTOPHOE IIPHCBAMBAaHUE 10 KJIIOUY B 00beKTe shelve, Kak
TOKAa3aHo HUKe:

In [1]: import shelve

In [2]: d = shelve.open( mutable_nonlossy.s")
In [3]: d['key'] =[]

In [4]: temp_list = d[ key']

In [5]: temp_list.append(1)

In [6]: d['key'] = temp_list

In [7]: d.close()

In [8]:
Do you really want to exit ([y]/n)?

HpI/I IIOIIBITKE BOCCTAHOBUTH COXpaHeHHBIfI paHee O6'beKT MBI IIOJIYYMJIN
cJIeLyIOIee:

In [1]: import shelve
In [2]: d = shelve.open( mutable_nonlossy.s")

In [3]: d
Qut[3]: {'key': [1]}

CII1COK, K KOTOPOMY OBLI J00ABJIEH 3JIEMEHT, COXPAHUJICH.

Bropoii, mupokunii 1 BceoObeMIIOITNHN ITOAX0] 3aKJII0UYAETCS B UBMEHEeHU U
duaara writeback o6bekTa shelve. Ilo cux mop MbI JeMOHCTPUPOBAJIN BHI30B
meTroma shelve.open() ¢ eIMHCTBEHHLIM MapaMeTpPoOM — MMeHeM (haiijia xpa-
Huauita. Ho 9ToT MeTom MOKeT IPUHUMATD eIle U Jpyrue mapaMeTphl, O/-
HUM U3 KOTOPBIX ABJsAeTcdA duar writeback. Ecau Bo drare writeback mepe-
IaHO 3HAUeHHe [rue, BCe 3alnCU B 00BbEKTe shelve, K KOTOPBIM BBIIIOJHS-
JIoCh obOpallleHure, KAIUPYIOTCA B IaAMATH U 3aTeM COXPaHSAIOTCA IPHU BBIZO-
Be MeToma close(). DTOT IIpuUeM MOXKET OKas3aThbCs yOOOHBIM IIpH pabore
C UBMEHAEMBIMU 00'BbEKTaMHU, HO 34 9TO IPUXOJUTCA IJIATUTH. IIOCKOJIBKY
Bce 00'BEKTHI, K KOTOPBHIM IIPOM3BOAMJIOCE O0pallleHue, KIIIUPYIOTCSI U 3a-
TEeM COXPaHAITCA IIPU 3aKPBITUU 00BEKTa (HE3aBUCUMO OT TOI'0, M3MEHS-
JUCh OHM WUJIU HeT), 00beM MCIIOJb3yeMOU MaMSATH W BpeMs Ha 3aIlch
B (haiiy OyayT pacTy IIPOHOPIIMOHAJIHLHO YHMCJIY O0OBEKTOB B XPaHUJIUIIE,
K KOTOPBIM IIPOU3BOAMJIICA NOCTYII. IloaToMy, eciiu y Bac mMeeTcsa 00JIbIIoe
YKCJIO 00HEKTOB B XPAHUJIUINE, K KOTOPHIM HPUXOAUTCA 00paIiaThcsa, TO
JydIlie He yCTaHABJUBATH (hjiar writeback B 3HaueHuUe True.
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B crenyromiem npuMepe MBI ycTaHaBJIMBaeM BO (iare writeback smaueHme
True u Mogu(UIUPYyEM COLEPIKUMOE CIINCKA, He BBIIOJHAA IOBTOPHOE ero
pucBanBaHUe KJIIOUYY B 00beKTe shelve:

In [1]: import shelve

In [2]: d = shelve.open( 'mutable_nonlossy.s', writeback=True)
In [3]: d['key'] =[]

In [4]: d[ "key'].append(1)

In [5]: d.close()

In [6]:
Do you really want to exit ([y]/n)?

A Temephb IPOBEPUM, COXPAHUINCE JIX HAIII U3MEHEeHNA:
In [1]: import shelve
In [2]: d = shelve.open( mutable_nonlossy.s")

In [3]: d
Out[3]: {'key': [1]}

Kax MbI 1 HaJeAINCh, U3MEHEHN s ObLIN COXPAaHEHbI.

Monynp shelve mpepJiaraeTr IIpocTOM cimoco0d coxXpaHeHUs HAHHBIX. B HeM
uMeeTcs Iapa HeJOCTATKOB, HO B I[€JIOM 3TO OU€HbB IIOJIe3HBIN MOIYJIb.

YAML

B saBHCHMOCTH OT TOTO, KOMY 3aa€TCs BOIIPOC, BBl MOKeTe YCJIBIIIATh pas-
HbIe TOJKOBaHUA abbpeBuaTypbl YAML, Hanpumep: « YAML ain’t markup
language» (YAML — sTo He s3bIK pasdmeTku) uiau «yet another markup
language» (eie omuH A3BIK pasMeTKu). B ao000M ciaydae — aTo opmar
IaHHBIX, KOTOPBIM YacTO MCIIOJIb3yeTCA AJIA COXPAHEeH! A, BOCCTAHOBIEHU ST
¥ 00HOBJIEHUS JAHHBIX B BUE IPOCTOTO TEKCTA. OTU JaHHBIE YACTO UMEIOT
nepapxmuuecKyio cTpyKTypy. CaMbIii IpoCTOl, MOMKaaYii, CIIOCOD IIPUCTY-
nuTh K padore ¢ YAML B a3bixe Python cocrout B ToM, 4TOOBI YCTaHOBUTH
C IIOMOIIBbIO YTUJIUTEI easy_install maker PyYAML. Ho 3auemM HaM MCIIOJIB30-
BaThb YAML, KOoTODBEI elle TpeGyeTcss yCTaHABINBATD, KOTJa Y HAac MMeeT-
Cs BCTPOEHHBIN Moayab pickle? CyIlecTBYIOT AB€ OCHOBHBIE IPUUYMHEI, 10
kKoropeiM YAML okaswiBaeTcss mpeamouTuTelbHee, 4yeM pickle. 9Tu aBe
OPUYUHBI He AejaioT npuMeHeHrne Y AML HauIydInmuM Bo BceX CUTyaluAX,
HO TIPU OIpeZeIeHHBIX 00CTOATEILCTBAX OHU IIPHUOOPETAIOT 0COOYIO 3HAYUM-
MoCTh. Bo-mepBhix, opmar YAML npurofeH 1js1 BOCIIPUATHA YeJIOBEKOM.
Ero cuaTakcuc HarmoMuHaeT CUHTAKCUC KOHMPUIyparinoHHBIX (aiiaos. Ec-
JIX y Bac BOBHUKAIOT CUTYaIlUU, KOTAa He0OXO0 MO IIPEIOCTaBUTD BO3MOMK-
HOCTb PeJaKTHUPOBAHNA KOHPUTYPAIIMOHHEIX (paitios, YAML 6yaer oTamu-
HBIM BBIOOpPOM. Bo-BTOPHIX, CHHTaKCHUUYECKNE aHAJIM3aTOPHI A3bIKa YAML
peaJn30BaHbl BO MHOTUX JPYTHUX A3BIKax. Eciu BaM TpebyeTcs 06ecIeuynTh
00MeH TaHHBIMU MeXKY IPUJIOKeHueM Ha A3bike Python u mpuioskenuem,
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HaMCAaHHOM Ha APYTOM fA3bIKe mporpaMMupoBanua, YAML MoikeT cTaTh
HeIJIOXUM pelieHrneM Ipo0IeMbl.

ITocie yecranoBku PyYAML BBI IMOJTyYaeTe BOBMOKHOCTh COXPAaHATH U BOCCTA-
HaBJUBATHL faHHbIe B popmare YAML. Huke mpuBoaguTCcsS mpuMep coxpa-
HeHUHA IIPOCTOTO CJIOBAPHA:

In [1]: import yaml

In [2]: yaml_file = open( test.yaml', 'w')

In [3]: d = {"foo': "a’, 'bar': 'b’, "bam': [1, 2,3]}

In [4]: yaml.dump(d, yaml_file, default_flow_style=False)
In [5]: yaml_file.close()

ATOT IpUMep JOCTATOUHO IPOCT, YTOOLI BbI MOIJIX Pa3o0paThCcs B HEM ca-
MOCTOATEJbHO, U, TeM He MeHee, Mbl paccMOTpuM ero. IlepBoe, uTo 31€eCh
IejlaeTcd, — BBINOJHAETCA WMIoOpTHUpoBaHue Monayiada YAML (c mmenem
yaml). 3aTeM OTKpBIBaeTcs (aij B pesKuMe s 3alliCH, KOTOPBIi OyaeT uc-
IOJIL30BATBLCA [IJISI COXPaHeHUA NaHHBIX. [anee codgaercs cioBapsb (¢ ume-
HeM d), comepsKaluil faHHbIe, KOTOpbIe TpebyeTca coxpaHuTh. Ilocie aTo-
To MBI COXpaHAeM CJOBaphb (c mMeHeM d) ¢ IOMOIILI0 QPYHKIuM dump() u3
mMoayJis yaml. B kauecTBe mapamMeTpoB (PYHKIuHM dump() mepegamTcs: CJIO-
Bapb, KOTOPBIA TpedyeTcss COXPaHUTh, BRIXOAHOU (DAl U mapaMeTp, co00-
miaromiuii 0udanoreke YAML, uTo 3anuch HOIXKHA IIPOU3BOAUTHLCA B 0J10U-
HOM CTHJe, a He B CTUJe, 3aJaHHOM II0 YMOJUYaHUI0, KOTOPBIN OTYACTHY Ha-
TIOMUHAET ITpeodpas3oBaHMe COXPAaHAEMOTro 06 beKTa JaHHBIX B CTPOKY.

Huxe mokasaHo, KaK BBRITVIAIUT cofepskuMoe (aiija ¢ JaHHBIMU B (hopMa-
Te YAML:

jmjones@dinkgutsy:~/code$ cat test.yaml

bam:
-1
-2
-3
bar: b
foo: a

Korga He00X0A1MMO0 BOCCTAHOBUTE AAHHLIE, MBI BRIIIOJHSIEM Olleparui, 00-
paTHbIe TeM, UTO BBIIOJHSAJNCH B IIpUMepe C IPUMeHeHHeM (PYHKINU
dump(). Huke mokasaHo, KaK IIOJYYUTh AJaHHBIE U3 (paiiia YAML:

In [1]: import yaml
In [2]: yaml_file = open( test.yaml', 'r')

In [3]: yaml.load(yaml_file)
Out[3]: {'bam': [1, 2, 3], 'bar’: 'b", "foo': 'a'}
Kak u B npumepe ¢ pyarnuen dump(), MbI CHauaja UMIIOPTUPYEM MOIYJIb

noanep:kku A3bika YAML (yaml). 3aTrem cosmaem o0bekT (aitia. Ha stoT
pa3 MbI OTKPbIBaeM (aily Ha AUCKe B perkuMe AJs yTeHusa. HakoHell BBI3HI-
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Baercsa pyHKIus load() us moxyad yaml. PyHKIIUA 1oad() Bo3BpaImaeT cJo-
Bapb, 9KBUBAJIEHTHLIN NCXOJAHOMY CJIOBAPIO.

Bbr HaBepHAKa moiimaere cebA Ha TOM, UTO IIPU HCIIOJIHL30BAHUU MOAYJISA
yaml BeI peajuayeTe IIUKJ CO3AaHNUS JaHHBIX, COXPaHEeHUA UX Ha AUCKe, 3a-
TeM BOCCTAHOBJIEHUS C AUCKA U TaK Jajiee.

BosmosxHO, BaM He 003aTeIbHO COXPAHATL CBOU HAaHHEIE B (hopMaTe, OC-
TYIIHOM [JJII BOCIPUATHS YeJIOBEKOM, II03TOMY IIOIIPOOYEeM COXPAHUTH CJIO-
Bapb U3 OPEeABIAYIIEro IpuMepa He B 610uHOM peskume. Huke moxkasaHo,
KaK COXPaHUTh TOT K€ CAMBIH CJIOBAPh He B OJIOUHOM pe:KuMe:

In [1]: import yaml
In [2]: yaml_file = open( nonblock.yaml', ‘w")
In [3]: d = {'foo': "a’, 'bar': 'b", 'bam': [1, 2,3]}
In [4]: yaml.dump(d, yaml_file)
In [5]: yaml_file.close()
Bort kak BeIrIAIUT comep:kuMoe (aiiyia ¢ JaHHbIMEU B (popmate YAML:

jmjones@dinkgutsy: ~/code$ cat nonblock.yaml

bam: [1, 2, 3]
bar: b
foo: a

OueHb TOXO0XKE Ha comeps:kmMoe (haiiyia, 3aIMCAHHOTO B OJIOYHOM DEKUME,
3a HCKJIOUEeHHEeM CIIMCKA 3HAUeHWI IIepeMeHHOU bam. Pasamumsa Mexxmy
STUMHU PEKUMaMU HAUWHAIOT MPOSABIATHCS C MOABJEHUEM JOIOJHUTEIb-
HBIX YPOBHEI BJIOKEHHOCTH U CTPYKTYP JaHHBIX, HATTOMHHAIOINX MAaCCH-
BBI, TAKUX KaK CIMCKU U CJIOBapu. PaccMOTPUM Iapy IPUMEpPOB, UTOOBI
YBUIETh pasauuusd. Ho mpex e 3aMeTUM, UTO UCCIEAOBATEH IIPUMEDPLI Oy IeT
IpoIIie, ecJiu OTKa3aThbes oT mpocMmoTpa YAML-(daiiioB ¢ IOMOIILIO YTUIN-
ThI cat. AprymeHT ¢ ¢aitiaoMm B QyHKIIUU dump() U3 MOAYJIA yaml ABJISETCA
HeobOsa3aTeabHBIM. (PaKkTUUecKH B foKyMeHTanuu K PyYAML o6beKT Tuia
«file» HasbiBaeTcsa «stream» (IIOTOK), HO B AeHCTBUTEIBLHOCTH OOJIBIIION PO-
Jau 9To He urpaet.) Ecau pyHKIUA dump() He MOJYUYUT apryMeHT ¢ (aijiom
(MU «IIOTOKOM» ), OHA BBIBEJIET CePHAIM30BAHHLIN O0OBLEKT B IIOTOK CTaH-
IapTHOTO BbIBoZA. IloaTOMYy B cileAyIOIEM IIPUMEPE MbI OIYCTHJIU apry-
MEHT ¢ 00beKTOM TUIa file ¥ BEIBOAUM Pe3yabTaT PpaboThl QYHKITUU.

Huxe cpaBHUBAIOTCA HEKOTOPHIE CTPYKTYPHI JaHHBIX, KOTOPbIE CepUau-
3YIOTCA B OJIOUHOM U B He 0JIOUHOM pekuMax. B mpumepax, rie IpUCyTCT-
ByeT aprymeHT default_flow_style, ucmosbayercs OJIOUHBIN pe:kuM dopMa-
THUPOBAHUA, a B IpuMepax, rjge aprymest default_flow_style oTrcyTcTByer,
HUCIIOJIb3YEeTCs He OJIOUHBIA peskuM (hOpMaTUPOBAHUA:

In [1]: import yaml
In [2]: d = {'first': {'second’: {'third': {'fourth': "a'}}}}
In [3]: print yaml.dump(d, default_flow_style=False)
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first:
second:
third:
fourth: a

In [4]: print yaml.dump(d)
first:
second:
third: {fourth: a}

In [5]: d2 =[{a': "a}, {'b': b}, {'¢c': '¢c}]
In [6]: print yaml.dump(d2, default_flow_style=False)

o T ©
o T ©

In [7]: print yaml.dump(d2)

- {a: a}

- {b: b}

- {c: ¢}

In [8]: d3 =[{'a: "a'}, {'b': b}, {"c: [1, 2, 3, 4, 5]}]

In [9]: print yaml.dump(d3, default_flow_style=False)

- a:a

-Db: D
c

1
S N R

In [10]: print yaml.dump(d3)
- {a: a}

- {b: b}

-c: [1, 2, 8, 4, 5]

A eciu Ham moTpeOyeTCs cepuasn30BaTh HAIl COOCTBEHHBIH Kaacc? B aTtom
caydae MOIYJb yaml BefeT ce0s MpaKTUUYeCKU TOYHO TaK Ke, KaK U MOIYJb
pickle. B cienmyiomieM mpuMepe HCIOJL3YETCA TOT K€ CaMBIA MOIYJIb
custom_class, KOTOPBI MCIIOJIb30BAJICA B IpUMepe ¢ MoayaeM pickle.

Huxe mpuBoauTCsa cofep:KMMoOe MOIYJIS, KOTOPBHIN MMIOPTUPYET MOIYJIb
custom_class, co3maeT sK3eMILISApP KJacca MyClass, mobaBIsieT HECKOJIBKO
9JIEMEHTOB B O0'LEKT U 3aTeM CePUATU3YET ero:

#!/usr/bin/env python

import yaml
import custom_class

my_obj = custom_class.MyClass()
my_obj.add_item(1)
my_obj.add_item(2)



MpocTas cepuanmsaums a1

my_obj.add_item(3)

yaml_file = open( custom_class.yaml', 'w")
yaml.dump(my_obj, yaml_file)
yaml_file.close()

Korga MbI 3aIyCTHUIN 5TOT MOAYJIb, IOJYUYNIN CJIAEIYIOIIUI BEIBOI:

jmjones@dinkgutsy:~/code$ python custom_class_yaml.py
jmjones@dinkgutsy: ~/code$

To ecTb HMYEro. ITO 0O3HAUAET, UTO BCE UJET TaK, KaK Halo.
Huxe npuBogMTCS MOAYJIb, OOPATHBIN IIPEeAbIAYIIIEMY:
#!/usr/bin/env python

import yaml
import custom_class

yaml_file = open( custom_class.yaml', 'r")
my_obj = yaml.load(yaml_file)

print my_obj

yaml_file.close()

ATOT cIleHapUI UMIIOPTHUPYET MOAYJIN yaml 1 custom_class, co3gaeT 00bEeKT
daiiyia ojisa uyTeHuA JaHHBIX 13 (haiiaa, CO3TAaHHOTO IPEeAbIAYIIIIM CIleHAPI-
eM, 3arpysKaeT 00beKT 13 (haiija u BEIBOJUT €T0.

Korpa mbI 3anrycTuIu 9TOT CIleHAPUI, TO HOJYUUJIHU CIENYIOIee:

jmjones@dinkgutsy: ~/code$ python custom_class_unyaml.py
Custom Class MyClass Data:: [1, 2, 3]

TouHO TaKoM Ke Pe3yJbTAaT MbI OJYUYNJIN B IIPUMEPE, UCIIOJIb3YIOIIeM MO-
OyJab pickle, JeMOHCTPHUPOBABIIIEMCS PaHee B 3TOI IJiaBe, OTKyZa CIeayeT,
YTO MOZLYJB yaml IIPOABJIAET UMEHHO TaKOe II0BeJeHue, KaKoe MBI U IIpeJ-
moJiarajii yBUAeTh.

ZODB

Eite oguu crioco6 cepuaamnsanuy JaHHBIX OCHOBAH Ha IPUMEHEHUU MOJIY-
a5 ZODB. ZODB osuauaet «Zope Object Database» (o6bexTHass 6asa gaH-
HBIX Zope). B mpocreiinmux ciayuasax ucmosb3oBanue ZODB manmomuuaer
cepuaJm3aliuio ¢ IIOMOIIBI0 MOAYJasa pickle mam yaml, mo ZODB ob6aazaer
BO3MOJKHOCTBIO PacTH BMECTe C BalllUMU HoTpedHocTamMu. Hampumep,
ZODB mpepocTaBisgeT MeXaHM3M TPaH3aKIUHA — Ha caydaii, ecJd BaM IIO-
TpebyeTcsa obecmeunTh aTOMapHOCTh CBOUX OIlepanuii. A ecju BaM IOTpe-
OyeTcsa JIETKO MacIITabupyeMoe pellieHne, Bbl MOKeTe MCIoab30BaTh ZEO,
CHCTeMY pacIipelesIeHHOT0 XpaHeH!Ua 00 HeKTOB.

Basa mamusix ZODB mMmesa Bce IIaHCHI IONACTh HE B pasjiel, OIKCHIBAIO-
LU «IPOCTYIO CEPUAIMN3AIIUIO» , a B PA3IeJI, I'/le PACCKA3LIBACTCS O «PeJIs-
IUOHHOM cepuanusanun». OgHaKo sTa 00 beKTHAA 0a3a JAHHBIX HEe COBCEM
TOYHO COOTBETCTBYET TOMY, UTO MBI IIPUBLIKJIN HA3BIBATH PEIAINOHHLIMU
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0azaMu JAHHBIX, XOTd BbI 0€3 TPyAa MOKeTe yCTaHABJIWBATL OTHOIIIEHUS
Mexay o0bekTaMu. Kpome TOro, MBI IPOAEMOHCTPUPYEM JIUIITH HEKOTOPBIE
u3 Hanbojee OCHOBHBIX Bo3MoOsKHOcTelr ZODB, mosToMy B HaAIuxX mpuMe-
pax oHa 00JIbIlIe HAIIOMUHAET MOLYJb Shelve, UeM pesaIuOHHYI0 6a3y maH-
HbIX. [TooaToMmy MBI u pemuam ocraButh ZODB B paszeine, pacckasbIBaio-
IIIeM O «IIPOCTOI CepUaATU3AIIULI» .

VYeranoska ZODB BRIIOJHSAETCA MPOCTO — JOCTATOUHO 3AIIYCTUTh KOMaHIY
easy_install Z0DB3. Moxayas ZODB mMeeT pAj 3aBUCUMOCTEH, HO YTUINATA
easy_install 6JIarOmOJIVUHO Pas3pelluT MUX, W 3arpy3uT U YCTAHOBUT BCE,
YTO HEOOXOLUMO.

g npumepa npocreiiniero ncnosb3oBanusa ZODB cos3manum o6beKT-Xpa-
Huauine ZODB u go6aBuM B Hero CJI0OBaph M CIUCOK. Huike IPUBOAUTCS
IPOrPaMMHBIH KO, BEITIOJIHAIOIINHA CepUaJIN3AIINIO CJI0BAPS U CIIMCKA:

#!/usr/bin/env python

import Z0ODB
import Z0DB.FileStorage
import transaction

filestorage = Z0DB.FileStorage.FileStorage( ' zodb_filestorage.db")
db = ZODB.DB(filestorage)
conn = db.open()

root = conn.root()

root[ 'list'] = [ 'this", 'is", 'a’, 'list']

root[ 'dict’'] = {'this': "is’, 'a’': ‘'dictionary’}
transaction.commit()

conn.close()

ITo cpaBuenwuio ¢ pickle mau YAML gasa maunuanusanum padorsl ¢ ZODB
TpebyeTcA HANKUCATh HA IMapy CTPOK HPOTPAMMHOTO Koma 00JbIlle, HO KaK
TOJBKO XPAHUJINIIE OYIeT CO3MaH0 U MHUITUATIU3UPOBAHO, OHO UCIIOJIb3yeT-
Ccsd HUUYYTh He CJIOMKHEee IPYTUX aJIbTePHATUB. ITOT IIPUMeEP JOCTATOUHO OUe-
BUJIeH, OCOOEHHO eCJIM YUeCTh, UTO MbI YoKe pacCMaTPUBAJIU APYTrie ImpuMe-
PBI COXpaHeHnA JAaHHBIX. M, TeM He MeHee, MbI ObICTPO IIPOMIeMCS IO HEMY .

Bo-mepBbIx, MBI UMIIOPTUPYEM HECKOJbKO MoxnyJeir ZODB, a umenno Z0DB,
Z0DB.FileStorage m transaction. (MbeI xoTeau OBI 3[eCh cAeJIaTh HEOOJBIIIOE
3ameuaHue. VIMmoprupoBanme MOAYJISA, B MUMEHU KOTOPOTO OTCYTCTBYET
uaeHTU(PUKAINOHHLIN IperKc, BRITIAAUT HECKOJILKO cTpaHHo. Co3maeTcs
BHOEUYATJIEHWE, YTO UMIIOPTUPYEMBIN MOAYJIb transaction qoJisKeH uMeTh mpe-
¢urc Z0DB. Ho xKak ObI TO HU OBLJIO, MMSA MOAYJA TaKOEe, KaKOe €CTh, 1 BaM
TIPOCTO AOCTATOYHO 3HATH 00 9TOM. A Temeph MOKHO ABUTATHCA JaJbIIe.)
3areM co3maeTcs o0beKT FileStorage, KOTOpoMy yKassIBaeTcsa UM (aiiia,
KOTOPBIN OyAeT MCIoJIb30BaThCs Kak 0asa JaHHBIX. 3aTeM CO3IaeTcs 005-
exT DB u momkJirouaeTcsa K 00beKTy FileStorage. 3aTeM o0beKT 0as3bl HaH-
HBIX OTKPBIBAETCsA C IIOMOIIBI0 MeTOoa open( ) 1 oOpeTaeTcs CChLIKA Ha KOp-
HeBoIl y3es o0beKTa. C 3TOr0 MOMEHTa MbI MOKeM J00aBJIATH B KOPEHb
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00'beKTa CBOU CTPYKTYPhI JAHHBIX, UTO MBI 1 [ejIaeM, UCII0JIb3ysI UMIPOBHU-
3MPOBAHHBIE CIMCOK 1 CJOBaphb. Ilocje 3TOro Mbl HOATBEPI;KIAaEeM H3MeEHe-
HUSA ¢ MOMOINBIO (GpyHKITUU transaction. commit() u 3aTemM 3aKpbIBA€M COEI-
HeHUe ¢ 0a30ii JaHHBIX BRI3OBOM MeToga conn.close().

Kax ToabpKo OyZeTr co3saH KOHTEHHED XPaHWJIUIINA JaHHBIX (Kak O0BEKT
(daiima XpaHUIUINA B 3TOM IPUMepe) U 3aIIUCh JaHHBIX OyAeT TOATBEepKIe-
Ha, Y Bac MOMKET MHOSBUTHCS IMOTPEOHOCTh BOCCTAHOBUTH 9TH JaHHBIE.
B cienymoiieM npumMepe MBI OTKPBIBAEM TY JKe caMyio 0a3y JaHHBIX, HO Ha
STOT pa3 MbI UMTaeM JaHHBIe U3 (aiiia, a He 3aIChIBA€M B HETO:

#!/usr/bin/env python

import Z0ODB
import ZODB.FileStorage

filestorage = Z0DB.FileStorage.FileStorage( ' zodb_filestorage.db")
db = ZODB.DB(filestorage)
conn = db.open()

root = conn.root()
print root.items()

conn.close()

W ecnu 3amycTuTh 9TOT CIleHAPUIi IIOCJIE TOTO, KaK 0asa JaHHBIX OyaeT Ha-
MOJIHEeHAa, MbI MOTJIX ObI YBUETH CJAEeyIOIee:

jmjones@dinkgutsy: ~/code$ python zodb_read.py

No handlers could be found for logger "Z0DB.FileStorage”

[("1list’, ["this’, "is’, 'a’', 'list’']), ('dict’, {'this': 'is’, 'a’:

‘dictionary’})]
IIpu onmcanuu APYyrUx MeXaHM3MOB COXPaHEHMUS JAaHHBIX Mbl paccMaTpHU-
BaJIi IIPUMEPHI CepuaInu3aliiid CBOUX COOCTBEHHBIX KJIACCOB, II09TOMY MBI
IOoKa)KeM, KaK TO JKe caMoe AejaeTcsa ¢ nomolnkio ZODB. OgHako Ha sTOT
pas MBI He OyIeM MCIO0JIb30BaTh TOT »Ke caMblii KJjacc MyClass (mmosgHee 00b-
sAcHUM, mouemy). KaK M Ipu MCIMOJIB30BAHUM APYTUX MEXAaHU3MOB, MBI
IPOCTO O0'BABUM CBOIi KJIAacC, CO3JaANM SK3eMILIAP STOr0 KJacca U 3aTeM
mepeiaguM ero MEXaHU3MY CepHaIn3any 1A COXpaHeHusa Ha qucke. Hu-
JKe IPUBOAUTCS OIpeeeHmre KJIacca, KOTOPBIN MbI OyJeM MCIIOJIb30BATh
B 9TOT paa:

#!/usr/bin/env python
import persistent

class QutOfFunds(Exception)
pass

class Account(persistent.Persistent):
def __init__(self, name, starting_balance=0):
self.name = name
self.balance = starting_balance
def __str__(self):
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return "Account %s, balance %s” % (self.name, self.balance)
def __repr__(self):

return "Account %s, balance %s” % (self.name, self.balance)
def deposit(self, amount):

self.balance += amount

return self.balance
def withdraw(self, amount):

if amount > self.balance:

raise QutOfFunds
self.balance -= amount
return self.balance

9To OUeHb IPOCTOH KJIAaCC, UMUTUPYIONTNH 6aHKOBCKUI cUeT 1 IpeqHa3Ha-
YeHHBIN AJIs YIIPaBJIeHUA JeHeKHBIMU cpeAcTBaMu. MbI TaK:Ke OmrpeIesin-
au uckjaouernme OutOfFunds, HasHaueHMEe KOTOPOTO OOBACHUM IIO3JKeE.
Kaacc Account Hacaenyet KJyacc persistent.Persistent. (dTo kKacaeTcsa Mmo-
IyJs persistent, MBI OIISTE MOTJIN ObI CIeJIaTh BLICOKOIIAPHOE OTCTYILICHNE
00 YMeCTHOCTH 3HAUMMOTO IpeduKca B UMEeHU MOIYJIA, KOTOPHIH IIPeaIo-
Jaraercs UCHoJIb30BaTh. Kak mpu 6erjioM 3HAKOMCTBE C 3THM IPOTpaMM-
HBIM KOZOM OIIPeIeINTh, UTO OH ucmob3yet Z0DB? Hukak. Ho me 6ygem xo-
IUTH o Kpyry.) Hacnemosauue ot Kiracca persistent.Persistent mossossier
3a/IefiCTBOBATh CKPBIThIE MexXaHu3Mbl 1 objeruaer nas ZODB cepuanusza-
1O 3TUX NAaHHBIX. B ollpemeseHnn KJjiacca MBI CO3aJii COOCTBeHHBIE pea-
JU3aIli METOIOB IIpeoOpasoBaHMA KJacca B CTPOKOBYIO (opmy __str__
u __repr__. IlodagHee BbI yBuAUTE UX B AelicTBuu. MbI TaKKe CO34aJIU METO-
nbI deposit() mwithdraw(). Oba MeToma M3MEHSIIOT aTPUOYT balance o0ObeKTa
B CTOPOHY YBeJIUUYEHUA UJIU YMEHBIIIeH!A, B 3aBUCUMOCTH OT TOTO, KaKoi
MeToJ BeI3bIBaeTcsa. Meron withdraw() mpoBepseT, JOCTATOYHO JIU JeHer Ha
O6amaHce (B aTpubyTe balance), IpesKae UeM CIIMCATh 3alIPOIIeHHYI0 CYMMY.
Ecau pemer HemocTaTouHO, MeTond withdraw() Bo30y»KaaeT MCKJIOUEHNE
OutOfFunds, ymomuHaBIeecs BbIe. O0a meroma, deposit() m withdraw(),
BO3BpAIalOT OCTATOK CPEJACTB Ha CUeTe MOCJe BLIIOJTHEeHU OIlepallii.

Huke nmpuBOAUTCA IIPOrPAMMHBINA KOJ, KOTOPBIM COXPaHAET TOJHKO YTO
OIIMCAHHBIA KJacc:

#!/usr/bin/env python

import Z0ODB

import Z0DB.FileStorage
import transaction
import custom_class_zodb

filestorage = Z0DB.FileStorage.FileStorage( zodb_filestorage.db")
db = ZODB.DB(filestorage)
conn = db.open()

root = conn.root()

noah = custom_class_zodb.Account( 'noah", 1000)
print noah

root[ ‘noah’'] = noah

jeremy = custom_class_zodb.Account( jeremy’, 1000)
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print jeremy
root[ "jeremy'] = jeremy

transaction.commit()
conn.close()

ATOT IpUMeP IPAKTUUYECKHN UJeHTHUYEH IPEeIbIAYIIeMY IIPUMePY UCIIOIb30-
BaHua ZODB, rae Mbl COXPaHSAJN CJI0BAPh U CONCOK. TOJBKO 3[eCh MbI M-
HOPTHUPYEM CBOM COOCTBEHHBIN MOAYJb, CO3JAaeM ABa SK3eMILIAPA HAIIETro
KJlacca U coXpaHseM dTHU ABa o0beKTa B 6ase mamuabix ZODB. 9tu nBa 00b-
eKTa — CYeT noah u cueT jeremy, KasKIbIl M3 KOTOPLIX MMeeT Ha OajaHce
1000 (upemmonmoxum, $1000.00, HO MBI He UAeHTU(PUIMPOBAIN, B KAKOMI
BaJIIOTE NCUYHUCISAETCS CyMMa Ha cueTe).

Huxe npuBoauTca pe3yabTaT padoThl 9TOTO IIPpUMepa:

jmjones@dinkgutsy:~/code$ python zodb_custom_class.py
Account noah, balance 1000
Account jeremy, balance 1000

A eciau 3amyCTHUTh MOAYJIb, OTOOPAMKAIOIIUNA COAEPIKUMOE 0a3hl JAHHBIX
ZODB, BOT, YTO MBI IIOJYUKM:

jmjones@dinkgutsy:~/code$ python zodb_read.py

No handlers could be found for logger "ZODB.FileStorage”

[('jeremy', Account jeremy, balance 1000), ('noah’, Account noah, balance
1000)]

Ham npuMep He TOJIBKO CO3AJ ABa 00beKTa, KaK OMKUIAI0Ch, HO U COXpa-
HIJ UX HA JUCK JJIS IIOCJeLYIOIero UCI0Ib30BaHM.

A xak HaM OTKPBITH 0a3y JaHHBIX U U3MEHUTH CYMMEI Ha cueTax? Bce Ha-
Y yCUJIUA ObLIU ObI O€CCMBICIEHHBI, He OyIb TaKoii Bo3MoKkHOCTU. Huke
mpuBOAUTCA (hparMeHT, OTKPHIBAOIINI 0a3y HaHHBIX, CO3MaHHYIO paHee,
u BeInosiHAoIui mepeos 300 (mmo-BugumMomMy, JOJLJIAPOB) CO cueTa noah Ha
cuer jeremy:

#!/usr/bin/env python

import Z0ODB

import Z0DB.FileStorage
import transaction
import custom_class_zodb

filestorage = Z0DB.FileStorage.FileStorage( zodb_filestorage.db")
db = ZODB.DB(filestorage)
conn = db.open()

root = conn.root()

noah = root[ noah']

print "BEFORE WITHDRAWAL"
print "=============z===="
print noah

jeremy = root[ jeremy']
print jeremy
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print Me--mmmm oo "

transaction.begin()
noah.withdraw(300)

jeremy. deposit(300)
transaction.commit()

print "AFTER WITHDRAWAL"
print "================"
print noah

print jeremy

print "----------mmo--- "

conn.close()
Huxe npuBogaTcsa pe3yabTaThl paboThI 9TOTO ClleHaAPUA:

jmjones@dinkgutsy: ~/code$ python zodb_withdraw_1.py
BEFORE WITHDRAWAL

Account noah, balance 1000
Account jeremy, balance 1000

Account noah, balance 700
Account jeremy, balance 1300

A ecJiu 3aIIyCTUTD HAIII CIleHaPUi, OTOOpaKaroNInil comep:KuMoe 0asbl JaH-
HBIX ZODB, TO yBUAMM, UTO JAHHBIE COXPAHUJINCH:

jmjones@dinkgutsy:~/code$ python zodb_read.py
[('jeremy', Account jeremy, balance 1300), ('noah’, Account noah, balance
700)]

Cymma Ha cuete noah ymenbinuiaack ¢ 1000 1o 700, a cymma Ha cueTe jeremy
yBeaunuuach ¢ 1000 go 1300.

ITpuuwmHa, MO KOTOPO# MBI OTKA3aJMCh OT UCIIOJIB30BaHUA KJjacca MyClass,
COCTOUT B TOM, YTO HAM XOTeJOCh IPOLEMOHCTPUPOBATEL PabOTy C TPaH3aK-
nuamu. OqQuH U3 KJIaCCUIEeCKUX CIIOCOO0B CAEIaTh 3TO — IPOJEeMOHCTPUDO-
BaTh WX WCIIOJb30BaHMWe IIPU paboTe ¢ 6aHKOBCKUMU cueTamu. Eciau Bam
TpebyeTcs rapaHTUPOBATh 0JIATOIIOJIYUYHBIN IIePEeBOJ CPEACTB ¢ OAHOTO cue-
Ta Ha APYyrou 0e3 IMoTepu CPeCTB, TO TPAH3aKIIUU OYAYT IePBLIM UHCTPY-
MEHTOM, Ha KOTOPBIA CTOUT 00paTuTh BHUMaHue. Huike npuBOAUTCA HPU-
Mep, I'le UCHOJb3YIOTCA TPAaH3AKI[UU B IIUKJIE U ITIOKA3aHO, UTO AeHbI'M HU-
KyJa He IPOoIajaoT:

#!/usr/bin/env python

import Z0ODB

import Z0ODB.FileStorage
import transaction
import custom_class_zodb
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filestorage = Z0DB.FileStorage.FileStorage( zodb_filestorage.db")
db = ZODB.DB(filestorage)
conn = db.open()

root = conn.root()

noah = root[ noah']

print "BEFORE TRANSFER"
print "==============="
print noah

jeremy = root[ jeremy']
print jeremy

print "-----mmmmm - "

while True:

try:
transaction.begin()
jeremy.deposit(300)
noah.withdraw(300)
transaction.commit()

except custom_class_zodb.OQutOfFunds:
print "QutOfFunds Error”
print "Current account information:”
print noah
print jeremy
transaction.abort()
break

print "AFTER TRANSFER"

D rint "=============="
print noah

print jeremy

print "----------mmmo-- "

conn.close()

9To HeKoTopasa MOAM(PUKAIUA IIPEIbIAYIIEro IpuMepa ClleHapPUs, BBIIOJI-
HSIOIIEro IepeBos cpencTs. ToIbLKO HA STOT pa3 BMECTO OHOI'0 IIEPeBo1a OH
BBINOJIHAET epeBoanl mo 300 equHMIL co cueTa noah Ha cueT jeremy, IOKa Ha
cueTy noah He OKaKeTcsA HeJOCTATOUYHO CPEICTB AJA IepeBoja. B MOMeHT,
KOTJla Ha CUeTy OKas3bIBaeTCA HEJOCTATOUYHO CPEACTB, CIIeHAPUH BBIBOAUT
COO00IIeHrEe O TOM, YTO BOBHUKJIO UCKJIIOUEeHME, U NH(POPMAIIHUIO O TEKYIIeM
cocToAgHUU cueToB. Iloce aTOro BBI3BEIBAeTCS MeTOH abort() TpaH3aKIUK
¥ BBHITIOJTHEHUE IUKJIa MpepbiBaeTcaA. Kpome Toro, ciieHapuii BBIBOAUT MH-
dopmaliuio 10 1 ImocJje MuKJIa Tpausakuuii. IIoka TpaH3aKIuU COBEPIIIAIOT-
cs, U 10 U IOcJe olepanuu obmuii 00beM CpeACTB Ha CUeTaX COCTABJISET
2000, TocKoJIbKY M3HAUYAJIbHO Ha KamKaoM cueTe umesiack cymma 1000.

Huxe mpuBOAUTCA PE3yAbTAT 3aIIyCKA DTOIO CIIeHAPUA:

jmjones@dinkgutsy:~/code$ python zodb_withdraw_2.py
BEFORE TRANSFER

Account noah, balance 700
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Account jeremy, balance 1300

OutOfFunds Error

Current account information:
Account noah, balance 100
Account jeremy, balance 2200
AFTER TRANSFER

Account noah, balance 100
Account jeremy, balance 1900

Ilepen HauasoM IUKJIA IIEPEBOAOB Ha cueTe noah mmenaacs cymma 700 emu-
HuI 1 Ha cuere jeremy — 1300 egunniy, utoro 2000. Korga BO3HUKJIO UCKJIIO-
yenue OutOfFunds, Ha cuere noah mmesochk 100 exmHUIL 1 HA cUeTe jeremy —
2200, utoro 2300. B 6soke «AFTER TRANSFER» (mocse mepeBosa) Ha
cuere noah ocramock 100 equuui u Ha cuete jeremy — 1900, utoro 2000.
Urak, Korga BO3HUKJIO HMCKJIOUEHNUE, IIepe] TeM KakK ObLI BLI3BAH METOJ
transaction.abort(), umenucs auinaue 300 efUHUIL, ITOABIEHNE KOTOPBIX
HEeBO3MOJKHO ObIJI0 ObI 00bACHUTH. HOo mpephiBaHMe TPAH3AKIINY JIUKBUI-
poBajio aTy mpobJyemy.

Basa gamuwpix ZODB mpeacrasiseT coboil pelieHne, 3aHIMAIOIee IIpoMe-
JKYTOUYHOE IIOJIOMKEeHNe MEeKAY IPOCTBIMU U PEeIAINOHHLIMI NHCTPYMEHTA-
mu. OHa 1IpocTa B ucnoJb3oBaHun. O0bEKT, COXpaHsIeMbIl HA JUCKEe, COOT-
BETCTBYET 00'beKTY B HaMATH KaK 0 COXPAaHeHUA, TaK 1 II0CJIe BOCCTAHOB-
gennsi. Ho y 9Toro mECTpyMeHTa MMEIOTCS TaKHe JOMOJIHITE/IbHEIE 0COOeH-
HOCTH, Kak TpaH3aknuu. Basa manubsix ZODB crout Toro, uroObl Ha Hee
o0paTujiy BHUMAHHPE, KOrJa M3HAUAJIbHO TPeOyeTcs MTOCTATOUHO IIPOCTOM
MeXaHNU3M OTOOpaKeHusa 00'beKTOB, PACIINPEHHBIE BO3MOXKHOCTH KOTOPO-
0 MOT'YT HOTPE00OBATHCS TO3KeE.

B sakamoueHme pasmeiia o IIPOCTOM cepHaJm3alyi: MHOTJA BCE, UTO BaM
TpebyeTcs, — 3TO IIPOCTO COXPAHATL X BOCCTAHABIMNBATL 00BbEKTHI Python.
Bce nHCTPYMEHTHI, KOTOPBIE MBI PACCMOTPEJIN 3/IeCh, IIPEKPACHO CIIPABJI-
IOTCS C ATOM 3aadeii. ¥ KasKIOoro U3 HIX €CTh CBOM CUJIbHBIE U CJIa0bIe CTO-
pousnl. Korga Bo3HUKHET TaKasa HEO0OXOAUMOCTh, BbI CMOXKeTe 3aHAThCA MC-
cJeIOBaHUEM U BBISICHUTh, KAKON M3 MHCTPYMEHTOB JIYUIIle IIOAXOAUT IJIs
Bac 1 Balllero IIpoeKTa.

PensunoHHasn cepumannsauuns

WHorzma mpocToii ceprainsanuy ObIBaeT HeJOCTaTOUHO. IHOTAa BOBHUKAET
MOTPeGHOCTh B MCIIOJIb30BAHUY MOIIY PEJAIUOHHOTO aHaausa. Iloxg pes-
IMOHHOUN cepHaiM3allell IToApasyMeBaeTcs JH00 coxpaHeHHe 00beKTOB
Python BmecTe ¢ naH(popmaImeit 00 ©X OTHOIIEHUAX C IPYTUMU 00 beKTaMu
Python, 1u60 coxpanenmne peJsaINOHHLIX JaHHBLIX (HaIpuMep, B PeJIIIln-
OHHOM 06ase MaHHBIX) W IpPeJOCTaBJIeHNe 00BLEeKTHOTO MHTep(delica K 9TUM
ITaHHBIM.
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SQlLite

HMuorga moie3Ho COXPaHATh U PaboTaTh C JaHHBIMHU 00Jiee CTPYKTYPHUPO-
BaHHBIM CIIOCOOOM, C YUE€TOM OTHOIIEHNI MeXAYy HUMH. 3IecCh MBI OyaeM
TOBOPUTH O CeMeMcTBe MHCTPYMEHTOB XpaHeHus MHPOPMAIUN, KOTOPhIEe
HA3bIBAIOTCA PEJAIMOHHBIMEU OaszamMu maHHbIX, uam CYPB]l (cucreMbl
yIpaBJIeHUA PEJAIMOHHBIMY 6aszaMu AaHHBIX). MBI mmosaraem, 4To paHee
BaM yJKe IIPUXOJNJI0CH NCII0JIb30BaTh TaKNe PEeJIAIMOHHbIEe 0a3bl JaHHBIX,
kak MySQL, PostgreSQL uau Oracle. Ecau aTo Tak, y Bac He JOJKHO BO3-
HUKATh IPOo0JIeM IIPK UYTEeHUU STOT0 pasjieia.

CorytacHo nH(@OpPMAaIl, UYTO IPUBOAUTCA Ha Beb-caiite, SQLite — «aT0 610-
JMOTEeKa IPOrPAMMHOI0 O0EeCIeUYeHNsI, PeaJu3yIoas caMOLOCTATOUHBINA,
0e3cepBepHBI, He TPeOYIOMNiI HACTPONKK MexXaHu3M 0as3bl JaHHBIX SQL
C MOAEPIKKOI TpaH3aKIuii». UTo Bce 3TO 03HAUaeT? ITOT MeXaHn3M 0as3bl
JaHHBIX paboTaeT He B BUIE OTAEJBLHOIO IPOIlecca Ha cepBepe, a B TOM e
CaMOM IIPOIleCCe, YTO 1 BAIll IPOTPAMMHEIN KO, M BBl MOKETe 00palfaThbCs
K HeMYy Kak K 0ubsinoreke. [laHHbIe HAX0AATCA B (haiijie, a He BO MHOYKECTBE
KaTaJIoTOB, pa30pOCAHHLIX MO HECKOJLKUM (paitaoBeIM cucreMam. W Bme-
CTO TOT'0, YTOOBI HACTPANUBATDL UM X0OCTa, HOMEP IIOPTa, UM M0JIb30BaTe s,
apoJib U Tak Jajiee, JJIs OPTaHU3aI[UU JOCTYIIa K JAHHBIM BEI IIPOCTO yKa-
3bIBAETE B CBOEM IIPOrPAaMMHOM Koje UM (paiiia 6a3bl JaHHBLIX, CO3JaHHO-
ro 6ubauorekoit SQLite. ATo mpeniokenne Takike o3Hauaer, uTo SQLite
ABJIAETCA 0a301 JAHHBIX C JOCTATOUHO IMHPOKUME BO3MOMKHOCTAMU. IIpo-
IIle TOBOPS, 3TO IPEIJIOKEeHNe YKAa3bIBAeT Ha ABa INIABHBIX IPENMYIIecTBa
SQLite: mpocToTa B MCIIOJIB30BAaHUY 1 00IaJaHe BOBMOMKHOCTAMU, ITPUCY-
IUMU «HACTOAINUM» 0a3aM JAaHHBIX. EIlle OHO IPEHMMYIIECTBO COCTOUT
B ee pacmpocTpaneHHocTHu. [Togmep:xka SQLite obecmeunBaeTcsa GOMBITMH-
CTBOM SA3BIKOB IIPOI'PAMMMPOBAHNA B OOJLITNHCTBE OCHOBHLIX OIIEPAI[OH-
HBIX CHCTEM.

Temnepb, KOTa Bbl 3HAETE IPUUYNHEI, KOTOPbI€ MOT'YT IIOOYAUTH K MCIIOJIB30-
BaHUIO 9TOI 0a3bl JaHHBIX, IOCMOTPUM, KaK €10 I0Jb30BaThCA. MBI B3AIN
cJaeAyIoIe oupeaeeHusd Ta0auIl 13 MpUMepa, I'e UCII0Jb30Baach ILIaT-
dopma Django B riaBe 11. IIpeamonoskum, 4To y Hac uMeeTcs (haiia ¢ mme-
HeM inventory.sql, COmep:KaIui CJIeqyIOIINI TEKCT:

BEGIN;

CREATE TABLE "inventory_ipaddress™ (
"id" integer NOT NULL PRIMARY KEY,
"address” text NULL,

"server_id" integer NOT NULL

)

CREATE TABLE "inventory_hardwarecomponent™ (
"id" integer NOT NULL PRIMARY KEY,
"manufacturer” varchar(50) NOT NULL,
"type" varchar(50) NOT NULL,

"model” varchar(50) NULL,
"vendor_part_number” varchar(50) NULL,
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"description” text NULL

)

CREATE TABLE "inventory_operatingsystem” (
"id" integer NOT NULL PRIMARY KEY,
"name” varchar(50) NOT NULL

"description” text NULL
)

CREATE TABLE "inventory_service” (
"id" integer NOT NULL PRIMARY KEY,
"name” varchar(50) NOT NULL
"description” text NULL

)

CREATE TABLE "inventory_server” (

"id" integer NOT NULL PRIMARY KEY,

"name” varchar(50) NOT NULL

"description” text NULL

"0s_id" integer NOT NULL REFERENCES “"inventory_operatingsystem” ("id")
)

CREATE TABLE "inventory_server_services” (
"id" integer NOT NULL PRIMARY KEY,
"server_id" integer NOT NULL REFERENCES "inventory_server” ("id")
"service_id" integer NOT NULL REFERENCES "inventory_service” ("id")
UNIQUE ("server_id", "service_id")

)

CREATE TABLE "inventory_server_hardware_component™ (
"id" integer NOT NULL PRIMARY KEY,
"server_id" integer NOT NULL REFERENCES "inventory_server” ("id")
"hardwarecomponent_id" integer
NOT NULL REFERENCES "inventory_hardwarecomponent™ ("id"),
UNIQUE ("server_id", "hardwarecomponent_id")
)
COMMIT;
Toraa mbr MorJIu GBI cO3aTh 0a3y maHHBIX SQLite ciaenyroieit KomaHIOM’:
jmjones@dinkgutsy: ~/code$ sqlite3 inventory.db < inventory.sql

Komeuno, 31eck MBI IpeAmoiaraeM, YTo Bel yoke yecraHosuau SQLite. B cuc-
remax Ubuntu u Debian ycTaHOBKA BBIOJIHAETCS HPOCTON KOMAaHIOMN apt-
get install sqlite3. B cucremax Red Hat ciaegyer BBIOJHUTL KOMAHIY
yum install sqglite. [lJiag Apyrux AucTpuUOyTHBOB Linux, He MMEOIIUX yC-
TAHOBOYHEIX ITAKeTOB, Apyrux cucrtem UNIX unnm gias Windows BeI Moske-
Te 3aTrPy3UTh UCXOMHBIE TEKCThl 1 CKOMIUJIMPOBAaHHbBIE DAiabl II0 agpecy
http://www.sqlite.org/download.html.
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IIpenmonosxum, uro oubamrorexa SQLite ycramoBieHa B cucTeme u 6a3a JaH-
HBIX ObLIa 0JIar0mOJIyYHO co3gaHa. MuI IPOJOJIKIM HAITy paboTy C Hell, Ha-
YaB C «IIOAKJIIOUEHUA» K 6a3e JAaHHBbIX U 3alIOJITHEHUA €ee HEKOTOPbIMU JaH-
HeIMU. Huske moxasaHo Bce, YTO HEOOXOAMMO CAEeJATh OJA MOIKJIIOUeHM
K 0aze mamubIX SQLite:

In [1]: import sglite3
In [2]: conn = sqglite3.connect( inventory.db")

Bce, uTo HaM moTpeboBaOCh, — 3TO MMIIOPTHPOBATL OubamoTeKy SQLite
3aTeM BBI3BATh (DYHKIIMIO connect() B momyJe sqlite3. DyHKIUA connect()
BO3BpalaeT 00beKT COefUHEeHNA ¢ 623011 JaHHBIX, KOTOPOMY MbI IIPHCBOM-
JI UM conNn 1 ROTOpBIfI MBbI 6y,ueM HCIIOJIB30BaThH B OCTaBHIefICﬂ YacTHu IIpn-
mepa. angee c mOMOIIIbI0 00BEKTA COeAUHEHNSA MbI BBIIIOJHSIEM 3aIIPOC, 0-
0aBJIAIONIUN NJaHHBIE B 6a3y:

In [3]: cursor = conn.execute("insert into inventory_operatingsystem (name,
description) values ('Linux’', '2.0.34 kernel');")

Metop execute() Bo3BpalaeT o0beKT Kypcopa 6a3hl JaHHBIX, IIO9TOMY MBI
peruau gaTh eMy uMsA cursor. O6paTuTe BHUMaHMUe, YTO MbI YKa3aJu 3Ha-
YeHUA TOJBKO JIJIs IOoJIel name u description u omycTuau 3HaYeHME AJIS II0-
Js 1d, KOoTopoe SIBJSAEeTCS MePBUYHBIM KJII0UOM. Uepe3 MIHOBeHNEe BhI YBU-
IHUTE, UTO ATO II0JI€e IOJYyUnJI0 cBoe 3HaueHue. [IoCKOJIbKY 9TO 3ampoc Ha J0-
OaBJieHWe JaHHBIX B 6a3y, a He 3aIIpoCc Ha BLIOOPKY, TO MBI He KJIeM OT 3a-
mpoca pe3yJbTUPYIOIero Habopa MaHHBIX; IO9TOMY MBI IIPOCTO OyaeMm
IIPOCMAaTPUBATH KYPCOP U M3BJIEKATH JIIOObIe Pe3yIbTaThl, KOTOPhIE OH MO-
JKeT XPaHUTh:

In [4]: cursor.fetchall()
Out[4]: []

Hwuuero, Kax MBI 11 OJKHIAJIH.

In [5]: conn.commit()

In [6]:
B neticTBUTEIBHOCTH MBI HE JOJIMKHBI OBIIM IMOATBEPIKIATH OIEepPaIinio I0-
OaBJIeHNA JaHHBIX. OTU M3MEHEHHNs BCe PAaBHO OyAyT COPOIIEeHbI HAa JUCK,
Korja Io3JHee MBI 3aKpoeM coeqnHeHMe ¢ 0a3oil faHHbIXx. Ho HUKOraa He

IIOMeIlIaeT ABHO BLIZBATH METOZ commit(), KOrga N3BEeCTHO, YTO DTH JAHHBIE
IOJIKHBI ObITh 3aIIMCAHBI.

Teneppb, Korjga MBI CO3JaJIN 1 3aIIOJHUIN 0ady maHHbIX SQLite, mompodyem
IPOUYUTATH 3allCaHHbIe faHHbIe 00paTHO. {14 HavaJia 3amrycTuM 000JI0UKY
IPython, ummoprupyem moznyJb sqlite3 u cosmaaum coemuHeHue ¢ paiaom
6a3bl JaHHBIX:

In [1]: import sqglite3

In [2]: conn = sglitel.connect( inventory.db")
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Temepb MbI BBITOJHUM 3a0POC Select U MOJyUYnM KYPCOp C pe3yabTaTaMu’:
In [3]: cursor = conn.execute( select = from inventory_operatingsystem; ')
W, HakoHeI, u3BjeueM JaHHbIE U3 Kypcopa:

In [4]: cursor.fetchall()
Out[4]: [(1, u'Linux", u'2.0.34 kernel")]

JTo Te caMble JaHHbIe, KOTOPbIe ObLIN J0OaBJIEHLI BhIIIe. SHAUEHNE II0JIeki
name u description xpauarcsa B Ouukozme. A moJie id 3a0JIHEHO I1€JIBIM UKC-
gom. OGBIUHO, KOT'Ia IPOM3BOANUTCS BCTABKA JAHHLIX B 043y U IPU 3TOM He
YKasblBaeTCs 3HAUeHIMe II0JIA IMepPBUUYHOTO KJua, 0a3a JaHHBIX caMa 3a-
IMOJIHUT €ro, aBTOMATHUYECKH MOJIydyas CcJaeAyiolllee YHHKAJIbHOE 3HaUeHUe
JIJIS 3TOrO II0JIA.

Temeps, KOraa Bl IO3HAKOMUJINCEH C OCHOBHBIMHY IIPHEMAaMU B3aNMOIEHCT-
BusA ¢ 6asoii qanubix SQLite, peanusainusa coeguHeHnsa TaOJIUIl, OOHOBJIE-
HUSA JAHHBIX U 00Jiee CI0KHBIX ONepaIuii — 9T0, B 3HAUUTEJIbHO CTeIIeHH,
BoIpoc Bpemenu. basa ganubix SQLite o6ecmeunBaeT OTIAMYHYIO BOZMOIK-
HOCTb COXPAHEHUs TaHHBIX, OCOOCHHO KOrJa JaHHBIE VCIIOJIb3YIOTCS eIUH-
CTBEHHBIM CII€HAPHEM WJIHN TOJbKO HECKOJbKHMMU II0JIb30BATEISIMU OIHO-
BpemMeHHO. ['oBopsa apyrumu cjiaoBamu, SQLite mpexpacHo moaxoauT s
perreHus HeboabInux 3agady. Oguaxko natepdeiic monys sqlited ocraerca
CJIMIIIKOM CJIOKHBIM.

Storm ORM

HecmoTpsa Ha To, uTo mpoctoro SQL-uHTEepdeiica K 6a3e JaHHBIX BIIOJHE
IOCTATOYHO IJIS M3BJICUCHUS, NU3MEHEeHUA, NJOOABJIeHUS U YIAJeHUS TaH-
HBIX B 6ase, TeM He MeHee, YacTo ObIBaeT yo0Hee He OTKAa3bIBATHCA OT IIPO-
CcTOTHI 1 yA00CcTBa A3bIKa Python. 3a mocieqHre HECKOJIBKO JIET B CIIOCO0axX
IocTyma K 6a3aM JaHHBIX IMOABUJIOCH HOBOE HallpaBJieHe — 00beKTHO-OpH-
€HTUPOBAHHOE IIPEeICTaBIeHNe TaHHBIX, XPAHAIUXCA B 0aze. ITO HAIIpaB-
JIeHVe HasblBaeTca 00'beKTHO-peIsainonHol npoeknueil (Object-Relational
Mapping, ORM). B repmurax ORM 00BeKT Ha sI3bIKe IIPOTPAaMMUPOBAHUA
MOJKeT COOTBETCTBOBATL OIHOM CTPOKEe B OAHON TalbJmile 0as3bl JaHHBIX.
Tabaunel, cBA3aHHLIE OTHOINEHUAMM BHEIITHET0 KJII0Ya, MOTYT OBITH JOC-
TYHHBI B BUJie aTPUOYTOB TaKOTO 00'beKTa.

Storm — aTo nactpymerT ORM, KOTODbIH HegaBHO OBLJI BRIOYIIEH KaK IPO-
OYKT, PACIIPOCTPAHAEMBIH C OTKPBITBIMI NCXOIHBIMU TEKCTAMM, KOMIIAHM-
eii Canonical, koropasa Bemer paspaborky guctpuoyTusa Linux — Ubuntu.
Storm — 9T0 OTHOCUTEILHO HOBBIH TPOAYKT CPEeIU CPEICTB AOCTYIIa K 6azam
IAaHHBIX JJd A3bika Python, HO K HeMy yiKe IPOABJISETCA IPUCTAILHOE
BHUMAaHNWEe W MBI IIojJaraeM, 4TO OH CTaHEeT OOJHMM M3 OCHOBHBIX CpPeICTB
ORM B aswike Python.

Teneps MBI TOITPOOYEM MCIIOJIB30BATH Storm s TocTyIla K JaHHBIM B Oase,
KoTopas ObLiIa ompefeseHa B pasgene «SQLite». IlepBoe, uTo HaM ciegyeTr
clesaTh, — 9TO CO3/IaTh OTOOpaKeHMe /I MHTepecyoInux Hac radaui. ITo-
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CKOJBKY MBI yoKe oOpalajanch K Tabuauie inventory operatingsystem u mo-
0aBMJIN B Hee OJHY 3aIllCh, MBI IIPOJOJIMKUM PaboTy ¢ 9Toii Tabauneii. Hu-
JKe IIOKAa3aHOo, KaK BRITJIAAUT OTOOPasKeHre IPU UCII0JIb30BaHn 010 I1oTe-
Ku Storm:

import storm.locals

class OperatingSystem(object):
__storm_table__ = "inventory_operatingsystem’
id = storm.locals.Int(primary=True)
name = storm.locals.Unicode()
description = storm.locals.Unicode()

ATo camoe OOBIUHOE OIIpeesieHre KJjaacca. 3ech HeT HUUEro CBepPX'becTecT-
BEHHOT0. 3ech He HacJaenyeTca KaKoi-To IPYTroi KJIacc, KpoMe BCTPOEHHOTO
THuma object. 3aTo UMeeTCsT HECKOJIbKO aTpuOyToB. EAMHCTBEHHOE, UTO BBI-
TJISIAUT HEMHOI'O CTPaHHO, — 3TO aTpuOyT __storm_table . C ero momoIrbo
6ubamoTeKa Storm ompezgensier, AJs JOCTYIIAa K KaKOM Tadauie OyneT uc-
II0JIb30BATHCS 9TOT 00beKT. IToKa Bce BBIMVIAAUT JOCTATOYHO MPOCTO U BIIOJI-
He 00BIYHO, 1, TEM He MeHee, BO BCEM dTOM BCe-TAKM €CTh Kale/JbKa Maruu.
Hanpumep, atpubyT name oTobpaskaeTrcs Ha IIoJie name B Tabauie inventory_
operatingsystem, a arpubyT description oTobpaskaercsa Ha moJe description
B ToIi ke Tabauie. Kak? Marus. JIro6oit arpubyT, IPHUCYTCTBYIOIIUIH B KJIac-
ce mpoeKnuu Storm, aBToOMaTUYECKU OTOOPAaXKaeTCs HAa OJHOMMEHHOEe II0JIe
B Ta0JnIle, MMA KOTOPOIi ompeaeisgeTcsa aTpudyTom __storm_table__.

A uTo, eciu HaM He HYXHO, 4TOOBI aTpubyT description o6beKTa oToOpa-
sKasjaesa Ha mouie description? Torma mpocrto mepezgaiite meromy storm.lo-
cals.Type umsa TpeOyeMoOro MmoJjis B MMEHOBAaHHOM apryMeHTe name. Hampu-
Mep, U3BMEHUB ompenesieHne aTpubyra description Ha Takoe: dsc = storm.
locals.Unicode(name="description’), BbI T€M CaMbIM CBSKeTe aTpPuUOyT dsc
ob6bekTa OperatingSystem ¢ TeM sKe caMbIM IT0JeM (TO eCTh ¢ moJjeM descrip-
tion). Ho Torma Ha onmmcaHue HYXKHO OyIeT CChLIAThCA He KaK Ha aTpubyT
mapped_object.description, a Kak Ha aTpubyT mapped_object.dsc.

Temneps, KOTa Y HAC UMeETCS KJIAacC IPOEKI[MU Ha Tabauily B 6ase JaHHBIX,
nonpobyem [06aBUTE B Hee eIle OAHY CTPOKY. B [omosiHeHre K HAllIeMY JpeB-
Hemy gucTpubyTusy Linux Ha saape 2.0.34 mbl fo6aBum Windows 3.1.1:

import storm.locals
import storm_model
import os

operating_system = storm_model.OperatingSystem()
operating_system.name = u'Windows’
operating_system.description = u'3.1.1°

db = storm.locals.create_database( 'sqlite:///%s" % os.path.join(os.getcwd(),
"inventory.db'))

store = storm.locals.Store(db)
store.add(operating_system)
store.commit()
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B sTom npumepe MBI mMIIOPTUPOBAIM MOAyJIM Storm. locals, storm_model u 0s.
3aTeM MBI CO3IaTU SK3EMILIAP Kaacca OperatingSystem u mpucBOMIU 3HAUE-
HUS ero aTpubyTaMm name u description. (OOpaTuTe BHUMaHMEe: B KaUueCcTBe
3HAUYEeHUI 9TUX aTpubyTOB MbI MCIOJIb30BaJu cTpoKu IOHHKOma.) 3aTem
MBI CcO3Jaii 00beKT 0as3bl JAHHBLIX, BBI3BaB (DYHKIIMIO create_database(),
¥ Iepemaiu 3TOMY MeTONy IIyTh K (aiay Hameir 6a3nsl JaHHBIX SQLite,
inventory.db. Bel moryiu 661 IOAYyMAaTh, UTO O0BEKT 6a3bI JaHHBIX OyAET ucC-
OJIb30BATHCA AJIS f00aBJIeHUS JaHHBIX B 0a3y, HO 9TO He TaK, II0 KpalHel
Mepe, He Hanpamyo. CHauaia HaM HYKHO CO3JaTh 00BEKT Store, mepemas
00beKT 0a3bl JAaHHBIX KOHCTPYKTOPY. Ilocjie 3TOro Mbl MOKEM J00ABUTH
00BeKT operating_system B 060beKT Store. B 3aK/roueHre BLIBBIBAETCA Me-
Tox commit() o6beKTa store, 4TOOBI HOATBEPAUTE JO0OaBIeHEe 00BbeKTa 0pe-
rating_system B 6a3y JaHHBIX.

Mgzl TaKkKe xoTeau Obl yOeIUTHCS, UTO BCTaBJIeHHBIE JaHHBIE JeCTBUTEIb-
HO OBLIM 3amucaHbl B 0a3y maHHBIX. IlocKOJIBKY 9T0 6a3a mamHBIX SQLite,
MOJKHO OBLJIO OBI IIPOCTO BOCIIOJb30BATHCSA HHCTPYMEHTOM KOMAHIHOMN
cTpoku sqlitel. Ho ecsu caesaTh 3TO, TO y Hac He Oy/aeT IPUUYMH HAIKMCATH
OpOTrPpaMMHEBIN KOJ[, M3BJIEKAIOINUN JaHHbIe 13 0as3bl C IOMOIILI0 Storm.
WUrak, HU)Ke TIPUBOAUTCA MPOCTaA YTUINTA, KOTOPAs M3BJIeKaeT U BHIBO-
IUT BCe 3amucy U3 TabJUIILI inventory_operatingsystem (XOTsA U B JOBOJIBHO
YPOAJIMBOM BUIE):

import storm.locals
import storm_model
import os

db = storm.locals.create_database( 'sqlite:///%s" % os.path.join(os.getcwd(),
"inventory.db'))

store = storm.locals.Store(db)

for o in store.find(storm_model.OperatingSystem):
print o.id, o.name, o.description

ITepBble HECKOJIBKO CTPOK B 3TOM IIPUMeEpe MOPA3UTEIHLHO HAIIOMHUHAIOT
TepBbie HEeCKOJbKO CTPOK MIPeAbIAyInero mpumepa. OT4acTu 9TO CXOACTBO
00yCJIOBJIEHO TE€M, UTO MBI ITPOCTO CKOMIMPOBAIN IIPOTPAMMHBIN KOJ U3 OJ-
Horo (aiiia B apyroii. Bipouem, aTo He riiaBHoe. OCHOBHASA Ke IIPUYMHA
3aKJIUYaeTca B TOM, UTO B 000UX CJIydyadX HEOOXOAWMMO BBIIOJHUTL OTHU
U T€ JKe IIOATOTOBUTENbHBIE NeliCTBUA, IPeK e YeM CIleHapUU CMOTYT «00-
maThCsA» ¢ 0a30i AAHHBIX. 31eCh HCIIOJNL3YIOTCA Te JKe MHCTPYKIIMU UM-
HOPTUPOBAHUS, UTO U B MPEABIAYINEM IIpuMepe. ¥ Hac UMeeTcs 00beKT db,
KOTOpHBIN Bo3BpaIlaeT pyHKIus create_database(). ¥ Hac umeeTcsa 00bEKT
store, CO3aHHBIN KOHCTPYKTOPOM Store(), KOTOPOMY OBLI IIepeaaH 00beKT
db. Ho Temeps BMecTo mo0aBiaeHusa o0beKTa B Xxpanuauiie (B 00beKT store)
MBI BBI3bIBaeM MeTos find() o0beKTa Store. 9TOT KOHKPETHBII BEI30B METOAA
find() (To ecth store. find(storm_model.OperatingSystem)) BosBpaIlaeT MHO-
2KeCTBO Bcex 00beKTOoB storm_model.OperatingSystem. ITockoabKy Kaacc Ope-
ratingSystem aBiIsdgeTcA mpoeKImeil Ha TaOaMILy inventory_operatingsystem,
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Storm oTeIIieT Bce MOAXOAAINME 3amucu B Tabauiie inventory_operating-
system u cosmacT 00beKT OperatingSystem maasa Kaskmoit us HuX. [J1d Kas10-
ro o0beKTa OperatingSystem BeIBOAATCA 3HAUEHUA aTpuOyTOB id, name u de-
scription. 9Tm aTpubyTHI ABISIOTCS IPOEKINAMHU Ha OJHOMMEHHBIE IOJIS
3amnuceii B 6ase JaHHBIX.

B mameit 6ase mJaHHBIX yiKe MMEETCSA OJHA 3alllCh, JOOABJIeHHAA B OoJiee
paHHeM mpuMepe, IPUBOAUBINIEMCcA B padaeine «SQLite». IlaBatiTe mocmMoT-
pHUM, UTO MOJYUUTCA, €CAU 3aIMYCTUTD STOT clleHapuii. MbI MOTJIN OBl OXKM-
IaTh, 4TO OyJeT BbIBeJeHAa OJHA 3aIllliCh, XOTA OHA U ObLIa JobaBjieHa 0e3
MCII0JIL30BaHUs OubamoTeKu Storm:

jmjones@dinkgutsy:~/code$ python storm_retrieve_os.py
1 Linux 2.0.34 kernel

BTO B TOUHOCTH COOTBETCTBYET HAIIMM OXHUIAaHUAM. Tenepb CHayaJia I10-
IIpo0yeM 3aIlyCTUTh CIIeHAPU, J00ABIAIINNA HOBYIO 3alIMCh, 4 3aT€M CHO-
Ba 3aIlyCTUM CIlieHapuii, U3BJeKawmuil fanHblie. Ha sToT pas oH JOoKeH
BBIBECTU CTApyIO 3aIuch, MOOABJIEHHYIO paHee (cucTemMa Ha 6ase saapa
Linux 2.0.34), u ToabK0 uTo no6aBaeHHyo 3anuch (Windows 3.1.1):

jmjones@dinkgutsy:~/code$ python storm_add_os.py
jmjones@dinkgutsy:~/code$ python storm_retrieve_os.py
1 Linux 2.0.34 kernel

2 Windows 3.1.1

W caoBa MBI IIOJIYUNJIN KME€HHO TO, UYTO M OKMUAAJIU IIOJIYUYUTH.

Ho uro, eciu Ham nmoTpebyercsa GuabTPoBaTh faHHbIe? IIpeamoioxKumM, 4To
HaM moTpebyeTcsi YBUIETh TOJBKO Te OIepPaIMOHHbIE CHCTEeMbl, Ha3BaHUeE
KOTOPBIX HAUMHAETCS C IIOCJIeq0BaTEeJIbHOCTU CUMBOJIOB «Lin» . Huke npu-
BOAUTCSA (pparMeHT IPOTPaMMHOIO KOJa, KOTOPHIH es1aeT UMEHHO 9TO:

import storm.locals
import storm_model
import o0s

db = storm.locals.create_database( 'sqlite:///%s’ % os.path.join(os.getcwd(),
"inventory.db"))

store = storm.locals.Store(db)

for o in store.find(storm_model.OperatingSystenm,
storm_model.OperatingSystem.name.like(u'Lin%" )):
print o.id, o.name, o.description

ITOT MpUMED UIEHTUUYEH IPeAbIAYINeMy IIPUMepy, I'Jle UCI0Jb30BaJICA
meTon store. find(), 3a UCKJIIOUEHHUEM TOTO, UTO B 9TOM IIPpUMepPe METOAY
store.find() mepemaeTrcsa BTOpPOIl mapaMeTp: KPUTEPUH IMOMCKa. BLIZOB
Store.find(storm_model.OperatingSystem, storm_model.OperatingSystem.na-
me.like(u'Lin%")) coobiaer 6ubamorexke Storm, uTo TpedyeTcs OTBICKATH
Bce 00beKThI OperatingSystem, y KOTOPBIX 3HAUEHHE aTpubyTa name HAUM-
HaeTcda co ctpoku IOHmKoma Lin. Kakmoe sHaueHUe B Habope pe3yabTa-
TOB BBIBOJUTCS TOUHO TaK Ke, KaK U B IPEAbIAYIIEM IIPUMepe.
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W xorma MbI 3amycTuM 9TOT (DParMeHT, MbI YBUAUM CJIEIYIOIEe:

jmjones@dinkgutsy:~/code$ python storm_retrieve_os_filter.py
1 Linux 2.0.34 kernel

B 6ase qaHHBIX IO-TIPEKHEMY IPUCYTCTBYET 3all1Ch C HA3BaHUEM OIlepallu-
onHoOI1 cucTembl « Windows 3.1.1», HO oHa 6bLIa OT(HUILTPOBAHA, IIOTOMY
YTO He HAUYNMHAETCS CO CTPOKHU «Linx.

SQLAIchemy ORM

B To Bpema Kak 6ubamnoTexka Storm TonbK0 HaUMHAET 00peTaTh CTOPOHHU-
KOB 1 HAXOAUTCSA Ha cTaguu (POPMHUPOBAHUS COOOII[eCTBa, OMOJIHOTEKA
SQLAlchemy yxxe aBisgerca foMuHApyOmuM cpegctsom ORM nis s3bika
Python. CBouM moagxomoM K pelleHnio IpodeMbl OHA HAalOMUHAaeT Storm.
Beposaruo, ayuiiie 661710 OBI CKa3aTh, UTO «0ubamoTeka Storm cBouM mox-
XOZAOM K pellneHnio mpobsiembl HamomuHaeT SQLAlchemy», mocKoabKy
oubamorexka SQLAlchemy mosBuiacek paubiine. Ho, Kak ObI TO HU OBLIO,
nas nemouctpanuu SQLAlchemy MbI Bocmioib3dyeMcest Bee TOM ke Tabauiein
inventory_operatingsystem, s paGoThI ¢ KOTOPOU TOJBKO UTO MCIOJIb30Ba-
Jau 6ubsamoreky Storm.

Huxe mpuBoguTcsa ompejeieHre TaOMUIlBI 1 00beKTa OJA OTOOpPaKeHU
TabJIUITBI inventory_operatingsystem:

#!/usr/bin/env python

import os

from sqlalchemy import create_engine

from sqlalchemy import Table, Column, Integer, Text, VARCHAR, MetaData
from sqlalchemy.orm import mapper

from sglalchemy.orm import sessionmaker

engine = create_engine('sqlite:///%s" % os.path.join(os.getcwd()
"inventory.db"))

metadata = MetaData()

os_table = Table( inventory_operatingsystem', metadata,
Column('id", Integer, primary_key=True)
Column( name', VARCHAR(50))
Column( description’, Text())

)

class OperatingSystem(object):
def __init__(self, name, description)
self.name = name
self.description = description

def __repr__(self)
return "<OperatingSystem( %s', "%s"')>" % (self.name, self.description)

mapper(OperatingSystem, os_table)
Session = sessionmaker(bind=engine, autoflush=True, transactional=True)
session = Session()
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Camoe CyIIecTBEHHOE pasjInune MeX Ay IPIMepaMU NCIIOJIb30BaHua Storm
u SQLAlchemy 3aK/rouaeTcs B OIIpefeIeHNA TabJINIILI, KOTOPOE UCIIOIb3Y-
ercs 6ubanorerkoit SQLAlchemy /s cosmamusa IpoeKIUU BMeCTe C KJiac-
COM TaOJIMIIBI.

Temneps, KOoTZa y HAC MMeeTCA OIIpenesieHre TaOJIUIlbl, MOYKHO HAIIHCATH
TIPOTPaMMHBIH KO, BLITOJHAOIINI 3aIIpOC BCeX 3amuceit u3 TabauIIbI:

#!/usr/bin/env python
from sqlalchemy_inventory_definition import session, OperatingSystem

for os in session.query(OperatingSystem):
print os

Ecnu 3anycTuTh 9TOT (hparMeHT Tenephb, KOTAa B TA0IUIle YiKe MMeIOTCA He-
KOTOpbIe JaHHbIe, 3aIMCAHHLIE TyAa B NPEeIbIAYINUX IPUMepax, MbI YBU-
IUM cJeayiolee:

$ python sqglalchemy_inventory_query_all.py <OperatingSystem( Linux', '2.0.34
kernel' )>

<OperatingSystem( 'Windows', "3.1.1")>

</OperatingSystem></OperatingSystem>

Ecuu 661 HaM TOTPe60BAIOCH CO3ATh ellle OAHY 3alliCh, MbI JIETKO MOTJIN ObI
ceJIaTh 3TO, IIPOCTO CO3LaB 00BeKT OperatingSystem u J00aBUB ero B O0BLEKT
session:

#!/usr/bin/env python
from sglalchemy_inventory_definition import session, OperatingSystem

ubuntu_710 = OperatingSystem(name="Linux", description="2.6.22-14 kernel")
session.save(ubuntu_710)
session.commit()

B pesyiabTaTte B Tabauily 0yaer gobasiieHa Apyrad 3allCh C OII€PAIIMOHHOM
cucremoii Linux Ha apyrom sape, 60Jjiee COBpeMeHHOM. 3alyCTHUB CIleHAa-
puii, 3aIIpaInBaIoOIuil BCe 3allNCHU, eIle Pas3, MbI IOJYYITM:

$ python sglalchemy_inventory_query_all.py
<OperatingSystem( 'Linux"', '2.0.34 kernel')>
<OperatingSystem( 'Windows', "3.1.1")>
<OperatingSystem( 'Linux', '2.6.22-14 kernel ' )>

@uaprpanua pesyabraroB B SQLAlchemy BBIIIONHSIETCA TaKKe IPOCTO.
Hanpuwmep, ecau 661 HaM TOTPe60BAIOCh BBIOPATH Bee 00BEKTHI Operating-
System, B KOTOPBIX 3HaUeHMe aTPuUOyTa name HAUMHAETCS C IIOCJIeL0BaTe Ib-
HOCTH CUMBOJIOB «Lin», MbI MOTJIM OBbI HAIIMCATD CJAEAYIOITUNA CIIeHaPU:

#!/usr/bin/env python
from sglalchemy_inventory_definition import session, OperatingSystem

for os in session.query(OperatingSystem).filter(
OperatingSystem.name.like( 'Lin%")):
print os
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M MBI MOryiu OBI HOJIYUNUTE CAEAVIONINE Pe3yIbTATHI:

$ python sglalchemy_inventory query_filter.py
<OperatingSystem( Linux', '2.0.34 kernel')>
<OperatingSystem( Linux', '2.6.22-14 kernel')>

9To GBLT JIMIIL KPATKUI 0030p Bo3MOKHOCTel 6ubaunoreku SQLAlchemy.
3a JOIOJHUTEJIbHON nHpopMalueii o6 ucrnoabzosanuu SQLAlchemy obpa-
maiitech Ha BeO-caliT htip://www.sqlalchemy.org/. am npmobpeTure KHU-
ry Puxka Koynnenga (Rick Coupland) «Essential SQLAlchemy» (O’Reilly).

MOPTPET 3HAMEHUTOCTK: SQLACLCHEMY

Maiik baitep (Mike Bayer)

Maiixks Baiiep — moapaguYmK Ha MOCTABKY IPOTpaMM-
Horo obecreuenus us Hoo-Mopka, o6ragaroomuii ge-
CATNJIETHUM OIIBITOM paﬁOTbI C pPeaaAnOHHBIMU 6a-
3aMu JAaHHBIX Bcex ¢opMm u pasmepos. Ilocie coszma-
HUSA MHOKeCcTBa COOCTBEHHBIX OMOJIMOTEK abCTpak-
OUU AOCTyna K 0asaM JaHHBIX HA TaKWUX S3BIKAxX
! mporpaMmmupoBanus, kak C, Java u Perl, u mocie He-
CKOJBKUX JIET IIPAKTUUYECKOil paboThl ¢ OTPOMHBIMU, COCTOSITUMU
U3 HEeCKOJbKUX cepBepoB, cucrtemamu Oracle s BeICIIel JIUTH 110
OeticOoay om mamucaa SQLAlchemy, Kak «0OCHOBHOW HMHCTPYMEHT»
Iasa cosmauma Koma SQL u nasa paboTwl ¢ 6asaMu gJaHHBIX. Ileab ero
COCTOUT B TOM, UTOOBI CIIOCOOCTBOBATH ITOABJIEHUIO MHCTPYMEHTA M-
poBoOro KJjacca mjda sisbika Python, momoraromiero npespatuts Py-
thon B mmpoko momyJaApHYIo maIaTGopMy IporpaMMUPOBaHUA, Ka-
KOBOI OH JOCTOUH OBITH.

B 3aknoyeHune

B 5700 ri1aBe MBI pacCMOTPEIN HECKOJIbKO Pa3JNUYHBIX NHCTPYMEHTOB, I10-
3BOJIAIOIIUX COXPAHATH JaHHBIE AJI IOCJIeYIOIIEero uCmoab3oBanus. MHO-
rma BaMm OyzeT TpeOGOBATHCS HEUTO IIPOCTOE W JeTKOBECHOe, KaK MOAYJIb
pickle. MHorga Bam OymeT TpebOBaATLCS HEUTO 6oJiee MOJHOPYHKIIMOHAID-
Hoe, Kak SQLAlchemy ORM. Kak y:xe ObLJIO MOKA3aHo, IPKU MCIIOJIb30BAa-
Huu a3biKka Python B BalieM pacmops:KeHUUM MMeeTCsS MHOXKECTBO pellle-
HUMH, OT OUeHDb IPOCTHIX JO MOIITHBIX U CJIOKHBIX.



KomMaHpaHas cTpoka

BBepeHue

KomangHas cTpoka mmeeT ocoboe 3HaUEHUE MJIsI CUCTEMHOTO aAMUHUCTPA-
Topa. Hu ogun Apyroit MHCTPYMEHT He 00JIajaeT TaKUM YPOBHEM 3HAUMMO-
CTU WJIU aBTOPUTETAa, KaK KOMaHIHaA CTPoKa. [loJHOe oBlIafeHre NUCKYCCT-
BOM KOMAaHIHOI CTPOKU — BTO CBOETO Poja O0pAJ HMOCBAIIEHUSA AJIS 0OJIb-
IIMHCTBA CUCTEMHBIX aIMHHUCTPATOPOB. MHOTME cucTeMHBbIE aIMUHUCT-
paTophI He CUUTAIOT AAMUHUCTPATOPAMHU Te€X, KTO UCIOJIb3yeT IPOrpaMMBbI
¢ rpadmuecKuM HHTepdeiicoM, 1 Ha3bIBAIOT IrpaduuecKuii nHTEPQEiic Koc-
THLIAMU. BO3MOKHO, 3TO HE COBCEM CIIPAaBEAJIUBO, HO 3TO YCTOSBIIIEECS
MHeHUre 00 MCTHHHOM HMCKYCCTBe BiaJeHus npodeccreii CHCTEMHOTO aIMU-
HUCTpAaTOpAa.

B Treuenue ouens noaroro Bpemenu cuctemMbl UNIX npumep:xuBaiucsy Qu-
Jgocopuu, uro uHTepdeiic komaHguoM crpoku (Command Line Inteface,
CLI) npeBOCXOAUT II0 CBOUM BO3MOKHOCTSAM JIt000¥ rpadyuecKuil MHTEP-
(delic, KOTOPBINA Korga-a1n00 padpadbaTeiBajicA. B cBeTe mocieTHnX COOBITHIA
co3gaeTcs BIeuaTJeHue, uTo paske Microsoft pernmia BepHYTbCS K CBOUM
kopuam. T:xeddpu Cuosep (Jeffrey Snover), apxurekrop Windows Po-
wershell, 3asgBun: «9To OBLIO OMIMOKON — AyMaTh, YTO I'papuUUeCcKUil MH-
Teppeiic Korga-ambo CMOMKET MK SOJKEeH BLITECHUTL NHTep(eiic KOMaH -
HOM CTPOKM!».

Haske cosgarenu cucreMbl Windows, B KOTOPO#l B TeueHUE AeCATUICTUHN
WMeJICS CAaMbIU XyAIInui nHTepdelic KOMaHIHOM CTPOKHU U3 BCEX COBPEMEH-
HBIX ONEPAIlMOHHBIX CUCTEM, HAUNHAIOT MIOHUMATh 3HAUNMOCTDb UHTEepdei-
ca KOMaHIHOII CTPOKH, UTO IIpHUBeJOo K peanusanuu Windows Powershell.
B sT0i#t KHMI'e MBI He OyZeM KacaThcs olleparuoHHOU cucTteMbl Windows,
HO 9TO OUe€Hb MHTEPECHBIH (PaKT, IOAUEPKUBAIONINI Ba)KHOCTHL OCBOEHUS
KOMAHIHOM CTPOKU U MeHCTBUTENIbHYIO HE0OOXOAUMOCTD CO3NAHUA UHCTPY-
MEHTOB KOMAaHIHOU CTPOKH.



460

[maBa 13. KoMaHaHasa cTpoka

OmzHaKO HEJOCTATOYHO IIPOCTO OBJAJETH CYIIECTBYIOIIUMHN B CHCTEME
UNIX uHCTpyMeHTaM1 KOMaHIHOM CTPOKU. YTOOBI CTATh HACTOAIIIUM IIPO-
(eccroHaIOM KOMaHAHOM CTPOKU, HEOOXOUMO HAYUUTHCS CO3LaBaTh COO-
CTBEHHBIE MHCTPYMEHTHI U 3TO MOKET ObITh CAMO OCHOBHOI IPUYNHOM, IO
KOTOpO# BBI B3SJIM 9Ty KHUTy B PYKH. ITa IJiaBa Bac He pasouapyer. 3a-
KOHYUB €e UTeHUe, Bbl CTAHETE MaCcTePOM II0 CO3JaHUI0 MHCTPYMEHTOB KO-
MaHIHO# CTPOKHU Ha A3biKe Python.

ATo OBLJIO IMpeJHAMEPEeHHOe pellleHre — CKOHIIeHTPHPOBATL BHUMAaHMNE HA
CO3IaHUM WHCTPYMEHTOB KOMAHIHOU CTPOKM B IIOCJIegHeH riaaBe. MbI xo-
TeJU CHAavajla IPOJAEeMOHCTPUPOBATH BaM IIMUPOUYAMNINIHNIN BBIOOP IIPUEMOB
mporpaMMUupOBaHUs Ha A3bIKe Python, a B 3aKJjioueHne paccKasaTh BaM,
KaK MOXKHO MCIOJIb30BATDh BCE 3TU HABBLIKU IIPY CO3AAHUY HACTOAIIUX IIIe-
IeBPOB KOMAaHIHOM CTPOKH.

OCHOBbI UCMOJIb30BaHUA NMNOTOKA
CTaHAAQPTHOIo BBoAaa

CaMpblii TPOCTOM MYyTh K CO3JAHUI0O MHCTPYMEHTOB KOMAaHIHOM CTPOKHU OIIN-
paeTcs Ha 3HaHUe TOro (haKTa, YTO MOAYJb SyS IO3BOJISIET 00pabaThIBATh
apryMeHTHI KOMaHIHOI CTPOKHU IIOCPEICTBOM aTpubyTa sys.argv. B mpume-
pe 13.1 nemoHCTPUPYETCA CAMBIN IIPOCTOIl MHCTPYMEHT KOMAaHIHOI CTPO-
KU, KAKOH TOJIBbKO BO3MOXKEH:

ITpumep 13.1. sysargv.py
#!/usr/bin/env python

import sys
print sys.argv

ITu ABE CTPOKU IIPOrPAaMMHOT0 KOJIa BO3BPAIIlAIOT Ha CTAHAAPTHBIA BBIBOJ
BCe, UTO BBOJUTCS B KOMaHJHOU CTPOKeE:

./sysargv.py
["./sysargv.py']

./sysargv.py foo
BepHEeT Ha CTaHJAapPTHBINA BHIBO/I

["./sysargv.py’, 'test']

./sysargv.py foo bad for you
BepHEeT Ha CTaHJAapPTHBINA BHIBO/I

['./sysargv.py', 'foo', ‘'bad’, 'for', "you']
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Ho6aBUM HEMHOI'0 KOHKPETHKH U CJIETKAa M3MEHUM IIPOrPAMMHBIA KO
TakK, YTOOBI OH MOICUUTHLIBAJ KOJIMUYECTBO apI'yMEeHTOB KOMaHIHOI CTPOKMH,
KaK moKasano B mpumepe 13.2.

ITpumep 13.2. sysargv.py

#!/usr/bin/env python
import sys

#lHoekce B A3bike Python HaumHawTCa C HyAd, NO3TOMY HYXHO WUCKINYUTb
#13 noacyeTa camy KomaHay - sys.argv[0]

num_arguments = len(sys.argv) - 1
print sys.argv, "You typed in ", num_arguments, “"arguments”

BrbI morsiu 661 mogyMaTh: « Kak Bce mpocTo, Temepb MHE OCTAJIOCH JIUIITH I10-
JYYUTh TapaMeTpbl KOMAHIHON CTPOKM MO WX WHHIAEeKCaM H3 CIHCKAa
SyS.argv 1 HalucaTh HEKOTOPYIO JIOTUKY UX 00paboTKu» . B ob11ieM BEI mpa-
BBI, 9TO TOBOJILHO IIPOCTO peain3oBaTh. JlaBaiiTe 1o06aBUM HEKOTOPHIE OCO-
0eHHOCTH K HAIlleMy HPHJIOKEHHUI0 KOMAHIHOM cTpoku. Ilociemmee, 4To
MBI MOTJIX OBI CeJIaTh, — 3TO BBEIBECTHU COO0IIeHe 00 OINOKe B IIOTOK CTAH-
IapTHOTO BLIBOJA COOOIIEHUH 00 OITMOKaX B cJaydyae OTCYTCTBUSA apryMeH-
TOB KOMAaHJIHOU CTPOKH, KaK IToKasaHo B mpuMepe 13.3.

IIpumep 13.3. sysargv-step2.py

#!/usr/bin/env python
import sys

num_arguments = len(sys.argv) - 1

#B cny4ae 0TCyTCTBUA apryMeHTOB BHBECTU coobueHne
#B NOTOK CTaHAApTHOrO BbBOAA COOBWEHW 00 ownbKax.
if num_arguments == 0:
sys.stderr.write( 'Hey, type in an option silly\n")
else:
print sys.argv, "You typed in ", num_arguments, “"arguments”

Wcmnosb3oBanue Sys. argyv Ipu CO3TAHNN NHCTPYMEHTOB KOMAHIHON CTPOKK
3a4AaCTYI0 ABJSAETCSA HEIPABUJILHLIM BHIOOPOM, HECMOTPSI HA BCIO €ro IIPOo-
crory. B cranmaprmoit 6ubiuorexke sasbika Python mmeercss momynb opt-
parse, KOTOPBIH OepeTr Ha ce0s pellleHe OJHON U3 CAaMbIX HeYJO0OHBIX 3a4aU
B CO3JaHUM KAaYeCTBEHHOI0 MHCTPYMEHTA KOMAaHIHONM cTpoxu. Haske mia
CaMbIX KPOIIEUHBLIX «PA30BBIX» MHCTPYMEHTOB JIyUYIlle MCIOJb30BaTh Opt-
parse, 4eM SyS.argv, Tak Kak y «PasoBbIX» UHCTPYMEHTOB €CTh CBOMCTBO CO
BpeMeHeM NpeBpamiaThCsi B HOpMaJbHBIE paboure MHCTPYMEHThI. B cie-
IYIOIIeM paszee Mbl 00bSCHUM, ITIOUEMY JIYUIIIe NCII0Jb30BaTh MOLYJIb Opt-
parse, HO CyTh OTBeTa 3aKJIIoUaeTCAd B TOM, UYTO HaJINUNE XOPOIIIEero MoayJisd
pasbopa apryMeHTOB IIO3BOJIUT Pa3PeIuTh CaMble HEOOBIUYHbBIE CUTYaINH.
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BBepeHue B optparse

Kak ynmoMuHasIOCh B IpeAbIAYINEM pasiese, faske CaMbIi MaJIEeHBKUH CIleHa~
puil MOJKET BOCIIOJIb30BATHCA MIPEUMYINECTBAMU MOXYJS Optparse mpH BBI-
MMOJIHeHUN pasbopa mapaMeTpoOB KOMaHIHOM cTpoku. Ilpucrynas K msyue-
HUIO BO3MOKHOCTeII optparse, MHTepecHee OyIeT HauaTh CO CBOEOOPA3HOTO
npumepa «Hello World», KoTopbiii BEIIOIHSIET 00pabOTKY ITapaMeTpPoB U ap-
rymeHToB. B mpumepe 13.4 npuBoauTcs Hai cieHapuii « Hello World».

IIpumep 13.4. Hello World 0asa modyas optparse

#!/usr/bin/env python
import optparse

def main()
p = optparse.OptionParser()
p.add_option('--sysadmin’, '-s', default="BOFH")
options, arguments = p.parse_args()
print "Hello, %s’' % options.sysadmin

if __name__ == "__main__":
main()

3amycKas 3TOT CIleHapUii, MbI MOYKEM IIOJYUYNTD PA3JIUYHbIE BADUAHTHI BI-
BOZA:

$ python hello_world_optparse.py
Hello, BOFH

$ python hello_world_optparse.py --sysadmin Noah
Hello, Noah

$ python hello_world_optparse.py -s Jeremy
Hello, Jeremy

$ python hello_world_optparse.py --infinity Noah
Usage: hello_world_optparse.py [options]

hello_world_optparse.py: error: no such option: --infinity

B mamem MaJileHbKOM IPUMEPEe Mbl BUIEJIU, YTO MOYKHO UCIIOJIb30BATh KAaK
KOPOTKUI -S, TaK U JJIUHHBIHA --sysadmin mapamMeTpsl, a TaK:Ke 3HaUYeHUE 10
ymosruaHuio. HakoHeIl, MBI YBUAEJIU BCTPOEHHYIO BOBMOXKHOCTh 00paboTKU
omunboK, KOTJla YKasaJid HeBEePHLII ITapaMeTp U yoeauJanch B yaobouuTae-
MOCTH, KOTOPOII TaK He XBaTaeT A3bIKY Perl.

MpocTble WabnoHbl NcNonb3oBaHUs optparse

LLIa6noH ucnonb3oBaHus 6e3 kio4yen

B mpenpigyiiem pasmesie Mbl YIOMUHAJINA, YTO MOAYJIb 0ptparse MOMKeT ¢ ye-
IexXOM KCIO0JIb30BaThCA Jake B MaJleHbKUX cIleHapuax. B mpumepe 13.5
HOKas3aH MPOCTOI MabJIOH UCIIOIbL30BAHUS MOAYJIS optparse, rae ciieHapui
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He IpegycMaTpUBaeT HAJUUYNe KJIoUell KOMaHIHOU CTPOKH, UTO He MeIllaeT
eMy MCIIOJIb30BaTh MPenMyIecTBa optparse.

ITpumep 13.5. Knon komarnovwt ls

#!/usr/bin/env python
import optparse
import os

def main()
p = optparse.OptionParser(description="Python "1s’ command clone”
prog="pyls”
version="0.1a"
usage="%prog [directory]™)
options, arguments = p.parse_args()
if len(arguments) == 1:
path = arguments[0]
for filename in os.listdir(path):
print filename
else:
p.print_help()

if __name__ == "__main__"
main()

B sToM mpumepe MbI peanusoBaiu Ha sisbike Python cBoio Bepcuio xoman-
OBl 1S, KOTOpas MPUHUMAET eINHCTBEHHBIN apryMeHT — OYTh K KaTaJjory,
COZIEP’KMMOe KOTOPOro TpebyeTcs BeIBecTU. MBI He IIpeAycMaTPUBaeM JIa-
JKe Hajinyue JOIOJHUTEeJIbHBIX KJIouell, HO MO-IIPeXHeMY MOYKEM II0JIH30-
BaThCA BOBMOYKHOCTAMU MOJYJIA Optparse, omMpasch HA HUX IPU BLIOOpE
IIyTH BBIIIOJIHEHUA IIporpaMMbl. CHaUYasIa Ipy CO3JaHNU 9K3eMILIApA KJiac-
ca OptionParser MBI mpefocTaBiaAeM HEKOTOPYIO MH(pOpMAanuo O peaamsa-
Uy 1 J00aBJAeM WHCTPYKIIUM O IOPAAKEe MCIOJIb30BAHUA IJIA IIOTEHIU-
aTbHBIX MOJIL30BaTeJIe NHCTPYMEHTa. 3aTeM MbI IPOBepseM KOJUUECTBO
apTyMeHTOB, U €CJIU UX YHCJO0 OOJIbIe MW MEHBIIIe OJHOTO, MBI BEIBOJUM
VHCTPYKIMIO O IOPALKE UCIIOJIb30BAHUA UHCTPYMEHTA C IOMOIIHI0 MEeTOAa
p.print_help(). Husxe mpuBOAMTCA TIPUMEP IIPABUJIBHOTO MCIIOJb30BaAHUS
HalIero MHCTPYMeEHTa, KOTOPOMY IepelaeTcsa MMs TeKyIlero Karajora
“«.»:

$ python no_options.py .
.svn
hello_world_optparse.py
no_options. py

A Temepb TOCMOTPUM, UTO IIPOU30IAET, €CJU 3aIyCTUTh ClleHapuii 6e3 ap-
T'yMEHTOB:

$ python no_options.py
Usage: pyls [directory]

Python "1s’ command clone

Options:
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--version show program’s version number and exit
-h, --help show this help message and exit

HNurepecHo, uTO IMOBEeIeHNE, CBA3aHHOE C BBIBOBOM MeToza p.print_help(),
KOTOPOE MBI OIIPEeeJNIN OJA clyuas 3alycKa clleHapusd, Korja 4mcjio ap-
TYMEHTOB He PAaBHO TOYHO OJTHOMY, PABHOCHUJIBHO 3aIIyCKY CIIEHAPUSA C KJII0-
uoM --help:

$ python no_options.py --help
Usage: pyls [directory]

Python "1s' command clone

Options:
--version show program’'s version number and exit
-h, --help show this help message and exit

A Tak Kak MBI OIpPeNeJuInd IapaMeTp --version, To IPHU e€ro UCIOJIb30Ba-
HUY MBI IIOJIYyYUM CJIeAYyIoIee:

$ python no_options.py --version
0.1a

B sTOM mpumepe MOZLYJIb Optparse OKasajcs MoJIe3eH Aaske IIPU CO3JAaHUN
«Pa30BOI0» CIleHAPU S, KOTOPLIA MOKeT He IIOJYUYUTh AalbHeiIero passu-
TUA.

LLlabnoH true/false

BeiBaerT oueHb ymoOHO MMETh BO3MOYKHOCTH YCTAHOBUTH HEKOTOPBIN IIPHU-
3HaK B 3HaueHue true uiau false. Kiaccuueckum nmpumMepoM Takoro miabJoHa
MOTYT CJIY:KUTDb KJIOUM: --quiet, KOTOPBIH MOJaBIAgeT BHIBOJ B IIOTOK CTaH-
JapTHOTO BBIBOJA, 1 --Verbose, IPU YCTAHOBKE KOTOPOT'O IIPorpaMMa Irepexo-
IUT B PeKUM BBIBOZA 6oJjiee mmoapobHoi nHpopmaluu. B npumepe 13.6 moka-
3aHO, KaK 9TO MOJKET BBITJIALETD:

ITpumep 13.6. Yeenruuenue u ymenvulenue no0pobHoOCmU 6b1800a

#!/usr/bin/env python
import optparse
import o0s

def main()
p = optparse.OptionParser(description="Python '1s’ command clone”
prog="pyls”,
version="0.1a"
usage="%prog [directory]")
p.add_option("--verbose”, "-v", action="store_true"”
help="Enables Verbose Output”,default=False)
options, arguments = p.parse_args()
if len(arguments) == 1:
if options.verbose:
print "Verbose Mode Enabled”
path = arguments[0]
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for filename in os.listdir(path):
1f options.verbose:
print "Filename: %s " % filename
elif options.quiet:
pass
else:
print filename
else:
p.print_help()

if __name__ == "__main__"
main()

Hcmonnsysa KU --verbose, Mbl TeM CAMBLIM IIOBBIIIIaeM YPOBEHBb IIOIPO0-
HOCTH MH(GOPMAIINK, BRIBOAUMOM B IOTOK CTAaHAAPTHOTO BhIBOAA. IlocMoOT-
puM, Kakas mHGOpMAIUI BLIBOIUTCS Ha KayKIOM M3 YPOBHEHN MOIpPOOHO-
ctu. CHauajga HOPMAJIbHBIN YPOBEHb:

$python true_false.py /tmp
.aksusb

alm. log

amt. log

authTokenData

FLEXnet

helloworld
hsperfdata_ngift

1¢s10003

1cs12158

1513342

icssuis501

MobileSync. lock. f9e26440febadbbbbc42d7bT8F87c1ebfc6l1arfe
summary. txt

Teneps B pekuMe TOAPOOHOTO BEIBOA:

$ python true_false.py --verbose /tmp
Verbose Mode Enabled

Filename: .aksusb

Filename: alm.log

Filename: amt.log

Filename: authTokenData

Filename: FLEXnet

Filename: helloworld

Filename: hsperfdata_ngift

Filename: 1cs10003

Filename: 1cs12158

Filename: 1cs13342

Filename: icssuis501

Filename: MobileSync.lock.f9e26440fe5adbb6bc42d7bf8f87c1ebfc61a7fe
Filename: summary.txt

Korma mbI ykasbiBaeM KJII04 --verbose, aTpubyT options.verbose mosrydaer
3HaueHMe true, B pe3yJibTaTe Uero BBHIIOJHAETCS YCJIOBUE U BbI3bIBaeTCH
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MHCTPYKIUA, KOTOpad BEIBOAUT «Filename:» mepen pakTrnyecKuM IMEeHEM
daitna. ObpaTuTe BHUMaHNE, UTO B 9TOM CIeHAPUU IPH BLIZ0OBE METOAA
p.add_option() MbI ompemeauau mapameTpsl default=False m action="sto-
re_true", yKasaB TeM caMbIM, YTO II0 YMOJIYAaHHUIO STOT mapaMeTp OymeT
nMeTh 3HaueHUe false, HO ecJiu IIPU BbI3OBE CIleHAapusA OyIeT yKasaH KU
--verbose, 3TOT mapaMeTp IpuodpeTreT sHaueHue true. B aToM 3aKJouaeTcs
CYIITHOCTH MCHOJIb30BAHUA JOTUUYECKUX IIapaMeTPOB ¢ MOAYJeM optparse.

LWa6noH nopcyeTa 4ndia napamMmeTposB

Ecau npu mcmosib30BaHUM TUIIMYHOIO MHCTPYMEHTa KOMAHTHOU CTPOKU
onepanuonHoi cuctembl UNIX, mHanpumep tcpdump, yKasaTh mapaMeTp
-VVV, BbI IOJIYUUTE HAMHOT0 00Jiee IIOAPOOHBIN BHIBOI, UeM IPU MCIIOJIb30-
BaHMM IapaMeTpa -vV WIN -V. BBl MOsKeTe peajln30oBaTh aHAJIOTUUHOE II0Be-
IeHre, BOCIIOJIB30BABIINCh TAKOM BO3MOXKHOCTBIO MOAYJIS optparse, Kak
moJcUeT KOJIMUeCTBa OAMHAKOBBIX IIapaMeTpoB. Hampumep, ecau BaM II0-
TpedyeTcs CHAOAUTEL CBOM CIleHAPHUIl AHAJOTHUYHBIMHU YPOBHAMU IOIPOOHO-
CTH BBIBOJIa, BBI MOTJIX OBI CIEJIATH 3TO, KaK IIOKa3aHo B mpumepe 13.7.

ITIpumep 13.7. Illab.a0H ¢ nodciemom YnomuHaAHULL napamempa

#!/usr/bin/env python
import optparse
import os

def main():
p = optparse.OptionParser(description="Python "1s’ command clone”
prog="pyls”
version="0.1a"
usage="%prog [directory]™)
p.add_option("-v", action="count”, dest="verbose")
options, arguments = p.parse_args()
if len(arguments) == 1:
1f options.verbose:
print "Verbose Mode Enabled at Level: %s” % options.verbose
path = arguments[0]
for filename in os.listdir(path)
if options.verbose ==
print "Filename: %s " % filename
elif options.verbose ==2 :
fullpath = os.path.join(path, filename)
print "Filename: %s | Byte Size: %s” % (filename,
0s.path.getsize(fullpath))
else:
print filename
else:
p.print_help()

if __name__ =
main()

__main__"
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IIpu mcmoab3oBaHUM ITA0J0HA TPOEKTUPOBAHUA C ABTOMATUYECKUM IO~
cuUeTOM YIIOMHHAHUI ITapaMeTpa Mbl MOJKeM Ha OCHOBE eIMHCTBEHHOTO IIa-
paMeTpa peaans3oBaTh TPU BapuauTa AeiicTsuii. Korga sToT ciieHapuii BbI-
3BIBAETCS C KJIIOUOM -V, aTpubyT options. verbose moaydaer 3Hauenue 1; Ko-
ra clieHapuil BBIZBIBAETCS C KJIOUOM -VV, aTpubyT options.verbose momay-
yaeT 3HaueHue 2. Hairr ciieHapuii mpu BBIZ0Be 0€3 KJIIUel IIPOCTO BBIBOAUT
uMeHa (pailioB, IPU BEI3OBE C KJIIOUOM -V OH BBIBOAUT cJI0BO «Filename:»
nepen KasKALIM MMeHeM (aiiia 1, HaKOHeI[, KOTAa ClieHapuil BbI3bIBAETCS
C KJIIOUOM -VV, OH BBIBOJIUT He TOJILKO UM (aiijaa, HO 1 ero pasmep B Oaii-
Tax. Huike moKasaH pe3yJIbTaT BbI30BA CIIeHAPUS C KJIIOUOM -VV:

$ python verbosity_levels_count.py -vv /tmp
Verbose Mode Enabled at Level: 2

Filename: .aksusb | Byte Size: 0

Filename: alm.log | Byte Size: 1403
Filename: amt.log | Byte Size: 3038
Filename: authTokenData | Byte Size: 32
Filename: FLEXnet | Byte Size: 170
Filename: helloworld | Byte Size: 170
Filename: hsperfdata_ngift | Byte Size: 102
Filename: 1¢s10003 | Byte Size: 0

Filename: 1cs12158 | Byte Size: 0

Filename: 1cs13342 | Byte Size: 0

Filename: 1cs14183 | Byte Size: 0

Filename: 1icssuisb01 | Byte Size: 0
Filename: MobileSync.lock. f9e26440fe5adbb6bc42d7bf8f87c1e5fc61a7fe | Byte
Size: 0

Filename: summary.txt | Byte Size: 382

LLIabnoH c BapMaHTaMun 3Ha4YeHUN NapamMmeTpa

HNuorga 6biBaeT He0OXOAKMMO IIPESOCTABUTL HECKOJIbKO BO3MOXKHBIX 3HAUE-
HUP nmapaMmerpa. B HallleM mocJiefHEM IpUMepPe MBI CO3IaJIX IIapaMeTPhI
--verbose m --quiet, HO TOYHO TaK 2Ke MbI MOIJIX Obl pPeaan30BaTh UX KaK
BO3MOKHbBI€ BApUAHTHI 3HAUEHUN napamerpa --chatty. B mpumepe 13.8 mo-
Ka3aHo0, KaK BBITJISIUT BePCUs HPEAbIAYIIero IpuMepa, nepeaeantasd I
MCIOJIb30BaHUS BAPUAHTOB 3SHAUEHUI.

IIpumep 13.8. lllabaowH c 6apuarnmamu 3HaLeHUl napamempa

#!/usr/bin/env python
import optparse
import o0s

def main()
p = optparse.OptionParser(description="Python '1s’ command clone"
prog="pyls”,
version="0.1a"
usage="%prog [directory]")
p.add_option("--chatty”, "-c", action="store", type="choice"”
dest="chatty"”
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choices=["normal”, "verbose”, "quiet"],
default="normal")
options, arguments = p.parse_args()
print options
if len(arguments) == 1:
1f options.chatty == "verbose":
print "Verbose Mode Enabled”
path = arguments[0]
for filename in os.listdir(path):
1f options.chatty == "verbose":
print "Filename: %s " % filename
elif options.chatty == "quiet™:
pass
else:
print filename
else:
p.print_help()

if __name__ == "__main__"
main()

Ecau 3anycTuTrs 3Ty KOMaHAY € IapaMeTpoM 0es3 3HAUYEHHUS, KaK dTO Jeja-
JIOCH B IIPEABIAYIIIEM IpHUMepe, OyAeT MOoJIyUeHOo caeayioliee coo0IineHre 00
omubke:

$ python choices.py --chatty
Usage: pyls [directory]

pyls: error: --chatty option requires an argument

Ecuau ykasaTs B mapaMeTpe OIInO0UYHBIN apryMeHT, OyAeT HOoJyUYeHO Apyroe
coobirieHre 00 OIInOKe, e OyAyT YKa3aHbl JOIYCTUMbIE 3HAUSHUA:

$ python choices.py --chatty=nuclear /tmp
Usage: pyls [directory]

pyls: error: option --chatty: invalid choice: 'nuclear’ (choose from 'normal’
‘verbose', ‘quiet’)

OmHO0 U3 ya00CTB UCIIOJIb30BAHNA BAPDUAHTOB 3HAUCHII COCTOUT B TOM, UTO
B 9TOM cJIyuae clieHapuil He mojiaraeTca Ha TO, YTO HOAOUAeT Jitoboe BBe-
IeHHOe MoJIb30BaTeieM 3HaUeHue apryMeHTa. I1o1b30BaTe i0 TT03BOJISIETCS
BBIOMPATH TOJBKO 113 TeX 3HAUEHNIT, KOTOPhIe BEI ompeaennTe. Hiuke moxa-
3aHO, KaK BBIMIOJIHAETCSI KOMaHA IIPU 3allyCKe C JOMYCTUMBIM 3HAUEeHUEM
nmapamerpa:

$ python choices.py --chatty=verbose /tmp
{'chatty': 'verbose'}

Verbose Mode Enabled

Filename: .aksusb

Filename: alm.log

Filename: amt.log

Filename: authTokenData

Filename: FLEXnet
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Filename:
Filename:
Filename:
Filename:
Filename:
Filename:
Filename:
Filename:
Filename:

helloworld

hsperfdata_ngift

ics10003

ics12158

1cs13342

1c514183

icssuish01

MobileSync. lock. f9e26440febadbbbbc42d7bf8f87c1e5fc61a7fe
summary. txt

Ecau BBI oOpaTuiym BHUMAaHUE, B IIEPBOII CTPOKE BBLIBOJA YKAa3aHO CJIOBO
«chatty» Kax KU, a cI0BO «verbose» Kak sHaueHue. B mpumepe BBIIIE
MBI J0OABUJIM MHCTPYKIIUIO Print aJis1 BeIBoga aTpubyTa options, 4TOOI IIO-

KasaThb BaM,

KaK OH BBIIVIAAUT C TOYKHM 3PEHUA IIPOrpaMMBbI. B zakgouenue

HUKe IPUBOLUTCA IPUMED 3aIlyCcKa IporpaMMbI Co 3HaUeHue quiet B mapa-

MmeTpe --chat
$ python ¢
{'chatty":

LLlabnoH ucno
C HeCKONbKUM

ty:
hoices.py --chatty=quiet /tmp
‘quiet’}

Nb30BaHUSA NapamMeTpoB
M aprymeHTamm

ITo ymosuarMio AJd KaKIOTO IapaMeTpa MOAYJIL optparse IPUHHUMAET
TOJILKO OAMH apryMeHT, HO CYIIIeCTBYEeT BO3MOYKHOCTh OIIpeAeIuTh Jioboe
YKCJI0 aprymMeHToB. B mpumepe 13.9 mpuBomuTca clieHapuii, IIpencTaB-
JAOIUI cO0O0Ii ellle OJHY BEPCUI0 KOMAaHIbI 1S, KOTOPBIL MOXKeT BIBOAUTH
COZIePyKMMOe Cpasdy JBYX KaTajor'oB.

ITpumep 13.9.

#!/usr/bin
import opt
import os

def main()

Buv1600 codepicumozo 08yx kamanozos

/env python
parse

p = optparse.OptionParser(description="Lists contents of two directories”

p.add_
option
if opt

fo

else:
D.

if __name__

main()

prog="pymultils”
version="0.1a"
usage="%prog [--dir dir1 dir2]")
option("--dir"”, action="store", dest="dir", nargs=2)
s, arguments = p.parse_args()
ions.dir:
r dir in options.dir
print "Listing of %s:\n" % dir
for filename in os.listdir(dir)
print filename

print_help()

== '__main__":
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Ecuau monpoboBaTh 3allyCTUTL 3TOT CIleHAPUI C eUHCTBEHHBIM apryMeH-
TOM IIapameTpa --dir, 0yZeT moJIyUeHO CcJeayIolee coo0IeHIe 00 OInoKe:

[ngift@Macintosh-8][H:10238][J:0]# python multiple_option_args.py --dir /tmp 2
Usage: pymultils [--dir dir1 dir2]

pymultils: error: --dir option requires 2 arguments

VkazaB TpebyemMoe UKCJIO apryMeHTOB napamMerpa —-dir, Mbl HOJYYUJIN CJIe-
Oymolree:

pymultils: error: --dir option requires 2 arguments

[ngifteMacintosh-8][H:10239][J:0]# python multiple_option_args.py --dir /tmp
/Users/ngift/Music

Listing of /tmp:

.aksusb

FLEXnet

helloworld

hsperfdata_ngift

1¢s10003

1cs12158

1cs13342

ics14183

1cs15392

icssuisb0l

MobileSync. lock. f9e26440febadbbbbc42d7bf8f87c1ebfc61a7fe
summary. txt

Listing of /Users/ngift/Music:

.DS_Store
.localized
iTunes

BHeppeHue KOMaHA, 060/I0YKU B UHCTPYMEHTDI
KOMaHAHOW CTPOKM Ha si3bike Python

B riaBe 10 MBI TO3HAKOMUJINCH CO MHOYKECTBOM CIIOCOO0B MCIOJIH30BAHUA
moxnysisa subprocess. CosmaHme HOBBIX MHCTPYMEHTOB KOMAaHIHOIN CTPOKU
nyTeM O0epPTBHIBAHUS CYIIIECTBYIOIINX KOMAHJ CIleHApPUAMU Ha A3biKe Py-
thon 1 nusmenenus nx API, niu myreM BKJIIOUEHUS OSHOMN NN HECKOJIbKUX
komaug UNIX B cuenapuu Ha a3bike Python mpencrasisier coboii Becbma
WHTEepecHy0 o0JlacTh IJis ucciaenoBaHuii. Her HMYEro CJIOKHOTO B TOM,
YTOOBI 00EPHYTHh MHCTPYMEHT KOMaHHOU CTPOKY CIleHapueM Ha s3bIKe Py-
thon u usMeHUTH ee MOBegeHNE TaK, YTOOBI OHO IIOJIHEEe OTBEYAJI0 HAIIUM
TpeboBaHuAM. MoKHO OBLIIO OBLI, HAIIPUMED, MHTErPUPOBATh B CIleHApPUl
KOHMUTYpPAIITMOHHBIN (haiij, B KOTOPOM OIpeAeJUTh 3HaUeHUI apTyMeHTOB
IJI HeKOTOPHIX ITapaMeTpPOB WJIY 3a[JaBaTh B CIleHAPUU 3HAUEHU II0 YMOJI-
YAaHUIO JJIs APYTUX apryMeHToB. Kakue ObI TpeOOBaHUA He HPeAbIBIA-
JINCh, C TIOMOIITBI0O MOZYJIe# subprocess u optparse MOMKHO 6e3 0COOBIX IIPO-
6JieM U3MEeHUTDH IToBeleHre MHCTPYMEHTOB KoMaHHOM cTpoku UNIX.
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C apyroii CTOPOHEBI, CMeEIINBaHNE HHCTPYMEHTOB KOMAaHIHOII CTPOKH! CO
ciieHapueM Ha sa3biKe Python mosBossieT cosmaBaTh MHTEpPECHbIE MHCTPY-
MEHTHI, KOTOPhbIe He TaK-TO MPOoCcTO HammcaTh Ha a3bike C uam Bash. Uro
BBI CKAQ’KeTe HacyeT CMEeIIUBaHUA KOMaH bl dd ¢ MHOTOIIOTOYHBIM CIleHapU-
eM, TJle UCIIOJIL3YIOTCA ouepenu, tcpdump ¢ GMOJIMOTEKON PeryasapHBbIX BbI-
pakeHuit nasa sisbika Python mam mcmosib3oBanHusa CHeaIU3UPOBAHHON
Bepcuu rsync? Bee atu «cmernanabie» Komauabsl UNIX 2.0 ouenb HATIOMU-
HAIOT oco0eHHOCTH, mpucyrcTByomue B Web 2.0. Cmemusanue Python
c yruautamMu UNIX npuBOAMT K HMOSABJIEHUIO HOBBIX MIEH U K PEIIeHUI0
pobJieM pas3IUYHBIMY ciocobaMu. B aToM paszmesie MBI UcciegyeM HeKOTO-
pble U3 3TUX IIPUEMOB.

LLIaGnoH npoeKkTupoBaHUs «Kya3y»: obepTbiBaHUe
WHCTPYMEHTOB CL,eHapusiMu Ha si3bike Python

HNuorma ncmob3yeMblii MHCTPYMEHT KOMAaHIHO CTPOKK HE COBCEM TOUYHO
COOTBETCTBYET TOMY, UTO Tpebyercsa BaM. OH MOKeT TpeboBaTh CIAUIITKOM
0OJIBIITOT0 YKCJIA TAPAMETPOB UM MOPALOK CJIEJOBAHUA apTYMEHTOB OTJIN-
YaeTcs OT TOT0, K KOTOPOMY BbI IIPUBBIKJIN. VICIIONAB3YA I3BIK MPOTPaMMU-
poBauus Python, MOXXHO OUYeHb JIETKO U3MEHUTH I0BeleHre YTUJINTEL U 3a-
CTaBUTH ee JeJIaTh UMeHHO TO, YTO BaM HeoO0xoaumo. MbI HasBajau 5TO I1a0-
JOHOM TmpoekTupoBauua «Kyasy». [lia Tex, KTO He 3HaeT, MOACHUM, YTO
KyI3y — 9T0 GbICTpOpAacTyIllee BhIoIlleecss pacTeHune, 3aBe3ernHoe Ha 0T Co-
enquHeHHBbIX [IITaToB u3 Anmonuu. Kyasy uacTo morJoiiaeT ecTeCTBEeHHBIH
JaHAa()T, COBEPIIIEHHO MeHsA ero BHemHui Bua. C moMoIbio A3bika Py-
thon BBI MoskeTe menaTs TO sKe camoe co cpegoit UNIX.

B cienyiomniem mpuMepe MbI 00epHYJIN KOMaHAY snmpdf ciieHapueM Ha fA3bI-
Ke Python, uTo0s1 yrpocTuTs ee ucrnoJsbsoBanue. [[Jia Havaia IOCMOTPUM,
KaK BBITVIAAUT OOBIUHBIN 3aIIyCK KOMAHIbI:

[ngift@Macintosh-8][H:10285][J:0]# snmpdf -c public -v 2c example.com

Description size (kB) Used Available Used%
Memory Buffers 2067636 249560 1818076 12%
Real Memory 2067636 1990704 76932 96%
Swap Space 1012084 64 1012020 0%
/ 74594112 17420740 57173372 23%
/sys 0 0 0 0%
/boot 101086 20041 81045 19%

Jliia Tex, KTO He 3HAKOM ¢ KOMaH0# snmpdf, TOACHUM, YTO OHA IIpeJHAa3HAa-
YyeHa IS YAAJIEHHOTO BBIMOJHEHUA B CHCTEMaX, 00JIafaionuX MOAIep K-
Koit SNMP u HacTpOeHHBIX AJIA IIOJNyuYeHUs nupopmanuu us pasgenaa MIB,
MMeIOIero OTHOIIIEHNE K JUucKaM. JacTo MHCTPYMEHTHI KOMaHHOM CTPO-
KU, ucnoabayoiiue mporokos SNMP, obi1azaioT O0JLIITMM YKCJIOM Iapa-
METPOB, UTO OCJIOMKHAET UX MCI0JIb3oBaHue. CIpaBeAJINBOCTU PAIU CIELY-
€T 3aMeTHuTh, UTO CO3JaTeJU BBLIHYKAEHBI pa3pabaThIBaTh MHCTPYMEHTHI,
KOTOpbIe MOTJIx ObI paboTaTk ¢ Bepcusamu 1, 2 u 3 mporoxkosa SNMP, u mo-
TOJIHUTEJILHO PaspellaTh IeJbli BOPOX APYTruX IpobyieM. A UTO, eCIu 9THU
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npo0JeMbl K BaM He OTHOCATCA U K TOMY K€ BBl JJOCTATOUYHO JIEHUBEI? BbI
MOJKeTe CO3JaTh COOCTBEHHYIO KYA3Yy-BEPCUIO YTUIUTHI snmpdf, KoTopas
OPUHUMAET B KaueCTBe apryMeHTa TOJbKO MM MAaIllUHLI. Be3 BCAKUX CO-
MHEHUI, 3T0 BO3MO:KHO. B mpumepe 13.10 mokasamo, Kak MorJia OblI BBI-
IJIsIeTh TaKkasa YTUJINTA.

oA

[**¥ ]  Yacro, uro6s usMeHuTh moBegerue yTuautsl UNIX ¢ momoImmbio
f:. p sasbika Python, mpuxoauTesa mucath GoJibIlle CTPOK IPOTPAMMHOIO
'll_'- a

§j5. KOMA, IeM Ha A3bIKe Bash. Ho, HecMoTps Ha 5T0, MBI OTHA€M IIpeJ-
*  moureHue s3bIKy Python, moTomy 4ro OH m03BOJIET UCIIOIBL30BATH
6oJiee OoraThIil HA0OP CPEACTB AJIS PACHIVPEHUI HHCTPYMEHTOB IIO]
cBou HY:kJbl. Kpome TOro, B MOKeTe IPOTECTUPOBATH HTOT IIPO-
TpPaMMHBIH KOJf TOUHO TaK ’Ke, KaK BBl TECTUPYeTe JPYTie CBOU Clie-
Hapuu, I03TOMY YaCTO IOIOJHUTEJIbHBIH IPOIrPAMMHEIN KOJ — 3TO
IPaBUJIBHBIN BBEIOOD B JOJITOCPOYHON IIEPCIIEKTUBE.

ITpumep 13.10. O6epmra 0nsa komardvt snmpdf Ha a3vike Python

#!/usr/bin/env python
import optparse
from subprocess import call

def main()
p = optparse.OptionParser(description="Python wrapped snmpdf command”
prog="pysnmpdf”
version="0.1a"
usage="%prog machine")
p.add_option("-c”, "--community”, help="snmp community string”)
p.add_option("-V", "--Version”, help="snmp version to use")
p.set_defaults(community="public",Version="2¢c")
options, arguments = p.parse_args()
SNMPDF = "snmpdf”
if len(arguments) == 1:
machine = arguments[0]
#13MeHeHHoe [eicTBMe KomaHas snmpdf
call([SNMPDF, "-c", options.community, "-v",options.Version, machine])
else:
p.print_help()

if __name__ == "__main__
main()

ITOT ClleHAPUH YMECTUJICA IPUMEPHO B IBAAIIATH CTPOK IIPOIPAMMHOTO KO-
Ia, HO OH JleJjlaeT HAIlly $KM3Hb HAMHOTO IIpoire. Vcrmoas30BaHue BOJIIIIED-
HBIX 0COOEHHOCTEI MOJYJIs 0ptparse MOMOTJIO IIPEIYCMOTPETh 3HAUEHUSA 110
YMOJTUAHUIO JJI HEKOTOPBIX apryMeHTOB, HAWJIYUYIIINM 00pas3oM COOTBET-
CTByIOIIIME HAmuM norpedHocTaAM. Hampumep, MBI Oonpemesusiv, 4TO IO
YMOJIUaHHUIO OyIeT MCHOJIb30BaThCcA Bepcuda 2 mportokojaa SNMP, Tak Kak
MBI 3HaeM, UTO B HAIIeM BBIUUCJUTEJIBHOM IeHTPEe HUCIOJIb3YeTCA TOJIBKO
aTa Bepcuda npoTokosa. Kpome Toro, nia mapamerpa community MBI BEIOpa-
JI1 B KaueCTBe 3HAUEHUA II0 YMOJYAHUIO CTPOKY "public”, moromy dYTO
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UMEHHO 5TO 3HaUeHUe OIPeJesIeHO B HaIlel JiabopaTOpUU KCCJIeIOBAHUHA
u paspaboTku, HanpuMep. Camoe 3amMeUaTesIbHOE, YTO UCIIOJIHB30BAHIE MO-
IyJas optparse MO3BOJIMIIO HAM I'MOKO M3MEHATH 3HAUEHUA ITIapaMeTpPoB, He
W3MEHASI caM CIleHapUid.

OﬁpaTI/ITe BHHUMaHMNEe, YTO 3SHAUYEHUN A 110 YMOJIYaHNIO YCTaHaBJINBAaIKOTCA C I10-
MoIbio MetTona set_default(), KOTOPBIA IIO3BOJISAET OJHUM BBI30OBOM yCTa-
HAaBJIMBATH Cpa3y BCe 3HAUEHUA 110 YMOJUYAHUIO apPTYMEHTOB NHCTPYMEHTA
KOMAHJIHOU CTPOKU. MBI BKJIIOUMJIN CTapble IIapaMeTphl, TaKue Kak -C,
¥ C TIOMOIIBI0 MOAYJIA Optparse o6epHYJIN X HOBBIMU 3HAUEHUSIMU, B HaH-
HOM ciayuae — options.community. XoTeyioch ObI HAAEATHCA, UTO ITOT IPHU-
Mep IOCTaTOYHO HATJIATHO AeMOHCTPUPYET, KaK mpueM «KyI3y» U IIHUPO-
KMe BO3MOXKHOCTH si3bIKa Python mo3BoiA0T 00epHYTH MHCTPYMEHT U W3-
MEeHUTH ero Tak, I‘ITOGBI OH IIOJIHEe OTBeYaJl HallllM HOTpeﬁHOCTHM.

LLIabnoH npoekTnpoBaHUSA «rubpup, Kyasy»: obepTbiBaHue
MHCTPYMEHTOB CLLeHapMsiMU Ha a3bike Python
C N3MeHeHneM UX NoBeaeHns

B nmociemHem mpuMepe MBI CYIIIeCTBEHHO O0JIETYMJIM MCIOJIb30BaHUE YTHU-
JUTHI SNMpdf, HO He M3MEeHWJIN II0BeeHre nucTpyMeHTa. O6a MHCTPpyMeHTa
BBIBOJIAT COBEPIIEHHO UACHTUUHYIO mH(popManuio. [lpyroit mpmem, KOTO-
pBIii MOYKHO MCIIOJIB30BATh, IIO3BOJIIET HE TOJBKO OOEPHYTH YTHUIUTY
UNIX, HO 1 UBMEHUTH ee IOBeJeHIe ¢ IIOMOINbIO A3bIKa Python.

B cienyroiem npuMepe MbI BOCIIOJIb3yeMcs reHepaTopamu ssbika Python
U npueMamMyu PYHKIMOHAJBHOTO IPOrPAMMUPOBAHMS, UTOOBI OT(HOUIBTPO-
BaTh PE3YJIbTATHI HAIlIEH KOMAHIbI SNMpdf B IOMCKaX KPUTUYECKU BAKHOMN
nHGOPMAIIUKA U 3aTeM H00aBUTH K Hel (uiar "CRITICAL". B mpumepe 13.11
IIOKAa3aHO0, KaK MOTJIa ObI BRITVIAETh TaKad YTUJINTA.

ITpumep 13.11. U3meHnenHas epcus KOMAHObL snmpdf ¢ npumeHeHuem 2eHepamopos

#!/usr/bin/env python

import optparse

from subprocess import Popen, PIPE
import re

def main()
p = optparse.OptionParser(description="Python wrapped snmpdf command”
prog="pysnmpdf”
version="0.1a"
usage="%prog machine")
p.add_option("-c”, "--community”, help="snmp community string”)
p.add_option("-V", "--Version”, help="snmp version to use")
p.set_defaults(community="public",Version="2¢c")
options, arguments = p.parse_args()
SNMPDF = "snmpdf”
if len(arguments) == 1:
machine = arguments[0]
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#BnoxeHHaa QyHKUMA-reHepaTop
def parse():
"""BosBpawaeT 06beKkT-reHepaTop CO CTPOKOK OT KomaHme snmpdf” ™"
ps = Popen([SNMPDF, "-c", options.community,
"-v", options.Version, machine]
stdout=PIPE, stderr=PIPE)
return ps.stdout

#{KoHBelep reHepaTopoB Ad NOMUCKa KPUTUHECKUX 3HAYEHM

pattern = "9[0-9]%"

outline = (line.split() for line in parse()) #ygannTb BO3BPaTH KapeTKu

flag = (" ".join(row) for row in outline if re.search(pattern
row[-11))

#nonck no wabnoHy u o6beauHeHWe COOTBETCTBYWUMX CTPOK B CMUCOK

for line in flag: print "%s CRITICAL" % line

#MpumMep BO3BpallaeMoro 3Ha4yeHus

#Real Memory 2067636 1974120 93516 95% CRITICAL

else:
p.print_help()

if __name__ == "__main__":
main()

3amycTuB 3Ty «U3MEeHEeHHYIO» BePCUI0 KOMAaHABI snmpdf, MbI MOJIYUUJIHN CJIe-
IYIOINIi pe3yabTaT Ha TeCTOBOI MallluHe:

[ngift@Macintosh-8][H:10486][J:0]# python snmpdf_alter.py localhost
Real Memory 2067636 1977208 90428 95% CRITICAL

Tenepp y Hac mMeeTCs COBEPIIIEHHO APYTO# CIleHapUil, KOTOPBIA BLIBOJUT
TOJIBKO 3HaueHUA OT 90 IPOIeHTOB U BhIIIe, 0003HaUeHHbIe HAMU KaK Kpu-
TruuecKre. MbI MOTJIN OBl 3alIyCKATh 3TOT CIleHAPHUII 13 Cron KayKAyIo HOUb
IJI OIIpoca HeCKOJbKUX COTEH MAIIWH W OTIPABJIATH PEe3yJIbTATHI, IOJY-
YeHHBIE OT HAIlleTo CIleHapus, MO 3JeKTPOHHOI moute. Kpome TOro, MuI
MOTJIX GBI PACIITUPUTD STOT CIIeHAPHUI U OTHICKUBATDH 3aIIUCHU C 00 HEMOM HC-
moab3oBauua 80 mporeHToB, 70 IMIPOIEHTOB U BhIJABATH HPEAYIIPEIK ISHMI I
0 JOCTMKEHUU STHUX ypoBHeil. Taxoii ciieHapuii JIerKO MOYKHO OBLIO OBI
00'BeINHUTE, HATIpUMED, ¢ Google App Engine, ¢ 1iesib10 co3ganus Be6-pu-
JIOXKEHUS, BBIMOJHSIOINEr0 MOHUTOPUHT HCIIOJb30BAHUA IHUCKOBOI'O IIPO-
CTPaAHCTBA BO BCell nHPPACTPYKTYpe.

PaccMoTpuM Temeph caM HPOTPaMMHEBIN KOJ. 3[eCh €CTh HECKOJbKO MO-
MEHTOB, OTJIMYAIOMNX STOT CIIeHAPUNA OT HPEeAbIAYINNX IIPUMEPOB, Ha KO-
TOPBIX CTOUT OCTAHOBUTLCS. IlepBOe OT/IMUYME COCTOUT B TOM, UTO BMECTO
dyHKIIUH subprocess. call() mcmoyab3yeTrcsa MeTon subprocess. Popen(). Ecan
BaM KOrga-HuOyIb HOTpedyeTcd aHAIM3MPOBATH BBIBOJ, IOJYUYAEMBIN OT
yruautbl UNIX, To subprocess.Popen() — 9To UMEHHO TO, UTO BaM HY:KHO.
Kpome Toro, o6paTtuTe BHUMaHNe, UYTO MBI MCIIOJIbL30BAJIMN MeTox stdout. re-
adlines(), KOTOPBIHM BO3BPAIIlAET CINCOK CTPOK. TO OyeT BaXKHO IO3IHee,
KOr/[la 9TH BLIXOAHLIEC JaHHBIe OYAYT IIPOIIYCKATHCA Yepes3 CepUIo BhIparke-
HUH-TeHepaTopoB.
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B paspgene ¢ KOHBeliepOM IeHEPATOPOB MBI IIPOITYCKAaeM HaIll 00'beKT-TeHe-
paTop uepes ABa BLIPAYKEHUS, BLITOJHAIONINX MONCK KPUTUUECKUX 3HAUE-
HUH B COOTBETCTBUU C 3aJaHHBIM HaMu ycaoBueM. Kak oTMeuasoch BhIIIIE,
MBI JIETKO MOTJIX ObI JOOABUTH eIlle Iapy CTPOK C BhIPasKeHUsIMU-TeHePaTo-
paMu, 4TOOBI IOJYUYUTh PE3YyJbTATHI AJIS IOPOroBbIx 3HaueHHH 70 m 80
IIPOIIEHTOB.

s
[ ATOT UHCTPYMEHT, BO3MOKHO, OKA3aJICsI HEMHOTO 00Jiee CJI0MKHBIM,
| f; | yeM BaM XO0TeJioch Obl. Bo3MOsKHO, Jiyuliie 661710 ObI Pa30UTh €ro Ha
| Y fj.:.' HECKOJIbKO He0OJIbININX U YHUBEPCAJIbHBIX YaCTell, KOTOPbIe MOYKHO

*  ObLIO OBI MMIOPTUPOBATE. M1 BCe-TaKM 9TOT CIleHAPUH HEILJIOXO WJI-

JIIOCTPUPYET HAIIl IPUMED.

LLIaGnoH npoekTupoBaHUs «rmbpup, Kyasy»: obepTbiBaHne
MHCTPYMEHTOB CL,eHapusiMu Ha si3bike Python
C NopoXaeHneM NnpoL,.eccoB

Har mociegumii mpuMep OBLI JOCTATOUHO MHTEPECHBIM, HO CYILIECTBYET eIlfe
OJVH MHTEPECHLIIl CII0co0 M3MEHEeH!s MOBEJeHN CYIIEeCTBYIOIUX NHCTPY-
meHToB UNIX, oCHOBaHHBIN Ha 3allyCKe HECKOJLKUX KOIIMU JJIA IIOBBIIIE-
Hus apderkTuBHOCTH. KOHEUHO, 3TO MOKET BBITJISAIETH HEMHOTO CTPAHHBIM,
HO MHOTA BaM IIPOCTO HEoOXOoAuMO OyAeT TBOPUECKHU IOAXOAUTH K CBOe
paboTe. ITo ofHA U3 CTOPOH MPO(ECCUU CUCTEMHOTO afMUHUCTPATOPA, KO-
ra BpeMs OT BpeMeHU JJIsI pa3pelleHns IIpobjieM IIPUXOAUTC AejaTh Oe-
3YMHBIE BeIIu.

B npumepe sToro pasmesa MbI CO34AJIN TECTOBLIN CIleHAPU, KOTOPBIN CO3-
masaJ (aitibl 00pa3oB ¢ MOMOIIbI0 KoMaH[ dd, paboTaoninxX mapajieabHo.
BoabMeM 9Ty uIe10 3a OCHOBY U CO3aANM MHCTPYMEHT KOMAaHIHOM! CTPOK U,
KOTOPBIN MOXKHO OBLJIO ObI MCIIOJIB30BATHL CHOBA M CHOBa. Kak MUHUMYM,
MOJIYYUM CPEACTBO CO3JAaHUA BHICOKOM HAIPY3KH HA OTUCKOBYIO IOICHUCTE-
MYy BBOJA-BBIBOJa, KOTOPOE IPUTOAUTCSA IJIs TECTUPOBAHUSA HOBOTO (haiiio-
BOro cepBepa. UCXOOHBIN TEKCT ClieHapUs IPUBOAUTCA B ipumepe 13.12.

ITpumep 13.12. Mroxcecmeenrnas komanoa dd

from subprocess import Popen, PIPE
import optparse
import sys

class ImageFile()
"""Co3pnaeT dains 06pa3oB ¢ nomoublo dd""”
def __init__(self, num=None, size=None, dest=None):
self.num = num
self.size = size
self.dest = dest

def createImage(self):
"""cospaeT N uaeHTUYHbIX ¢ainnos obpasoB no 10 Mbant" ™"
value = "%sMB " % str(self.size/1024)
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for i in range(self.num):
try:
cmd = "dd if=/dev/zero of=%s/file.%s bs=1024 count=%s"\
% (self.dest,i,self.size)
Popen(cmd, shell=True, stdout=PIPE)
except Exception, err:
sys.stderr.write(err)

def controller(self):
"""3anyckaeT MHOXecTBO KomaHg dd""”
p = optparse.OptionParser(description="Launches Many dd"
prog="Many dd”
version="0.1",
usage="%prog [options] dest")

p.add_option('-n", '--number’, help='set many dd’
type=int)

p.add_option('-s", '--size', help='size of image in bytes’
type=int)

p.set_defaults(number=10,
size=10240)
options, arguments = p.parse_args()
if len(arguments) == 1:
self.dest = arguments[0]
self.size = options.size
self.num = options.number
#3anyck komaHpg dd
self.createImage()

def main():
start = ImageFile()
start.controller()

if __name__ == "__main__"
main()

Tenepp npu 3amrycke Halleil BEPCUU KOMaHILI dd MBI MOKeM OIIPeAesATh
pasmep ommHoro Gaiina B 6baiiTax, IyTh U 00Iee Yucao GhaioB,/IPOIECCoB.
Huxe moxasano, KaK BBITJIAAUT BEIBOJ 9TOT'0 MHCTPYMEHTA:

$ ./subprocess_dd.py /tmp/

$ 10240+0 records 1in

1024040 records out

10485760 bytes transferred in 1.353665 secs (7746199 bytes/sec)
1024040 records in

1024040 records out

10485760 bytes transferred in 1.793615 secs (5846160 bytes/sec)
1024040 records in

1024040 records out

10485760 bytes transferred in 2.664616 secs (3935186 bytes/sec)

... [anbHenwvin BHBOA OMNyUWeEH A1 SKOHOMWM MecTa. . .
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Cpasy Ke MOKHO CKas3aTh, YTO 9TOT MHCTPYMEHT MOT ObI HPUTOAUTHCA AJIA
TEeCTUPOBAHUSA IIPOU3BOAUTEIbHOCTH JUCKOBOII TOJACUCTEMBI BBOJa-BLIBOIA
Ha BBICOKOCKOPOCTHEIX ycTpoiicTBax Fibre SAN uau NAS. Ilpunoxus eire
HEeMHOT'O YCUJINI, MOYKHO ObIJIO ObI JOOABUTH (PYHKITUU AJIA CO3LAHUS OTUe-
ToB B (popmare PDF u oTipaBKU pe3yIbTaTOB IO 3JeKTPOHHOI mouTte. Cie-
IyeT OTMETHUTH, UTO TO K€ caMoe MOKHO OBLJIO ObI PeaJn30BaTh HA OCHOBE
IMIOTOKOB BBIMOJHEHUS, €CJIU MOTOKU COOTBETCTBYIOT YPOBHIO CJIOKHOCTH
npo0JeMbl, KOTOPYIO HEOOXOAMMO PeIlIUTh.

NHTerpaumna KoHpuUrypaumnoHHbiX pannos

HNurerpanus KOHPUTypalMOHHBIX (ailjlOB B MHCTPYMEHTHI KOMAaHIHOI
CTPOKH MMeeT 0CO0YI0 BAXKHOCTD JIJIsI OBBIIIIEHUSA IIPOCTOTHI MCIIOJIb30Ba~
HUSA ¥ BBIIIOJHEHUS NOMOJHUTENbHBIX HacTpoek B OyayineMm. Ha mepBulit
B3TJIS Pa3roBOPhI 00 yA00CTBE UCIOJIb30BAHUA NHCTPYMEHTOB KOMaHIHOMI
CTPOKM KaKyTCA HEMHOTO CTPAHHBIMY, IIOTOMY YTO OOBIYHO 3Ta TeMa pac-
CMaTPUBAETCS TOJHbKO OTHOCUTEIHHO MMPUJIOMKEHUN ¢ rpaIecKuM UHTEP-
(deiicom nnu BeO-TIPUIOKEHUNH. ITO HECTIPABEAJINBO, IIOTOMY YTO MHCTPY-
MEeHTHI KOMaHAHOM CTPOKY 3aCIYKUBAIOT TAKOI0 K& BHUMATEJIHHOT'O OTHO-
IIEHUA K IPOCTOTE U yAOOCTBY UCIOJIb30BAHNUA, KAKOE YIeIsIeTCA IPU CO3-
JTaHUU IPUJIOMKEHUH ¢ rpaduuecKuM nHTEpP(heiicom.

KoupurypanmnouHblil aiia MOMKET TaK¥Ke ObITh IMOJIE3HBIM CPEICTBOM IJI
IeHTPAaJIM30BAaHHOTO YIIPABJIEHUS WHCTPYMEHTOM KOMAaHIHON CTPOKH, 3a-
mycKaeMbIM Ha Pas3HBIX MallmHax. JLOCTyI K pasgeaseMoMy KOHUrypa-
IMUOHHOMY (aiiay MoKHO obecrieunTh cpeactBamu NFS, mocie uero coruu
MAIIIMH MOI'JIN 651 CUHTBHIBATH €0 M3 YHHUBEPCAJIbHOI'O MHCTPYMEHTa KO-
MaHIHOI CTPOKM, cosmaHHOro Bamu. C APYyroil CTOPOHBI, ¥ BaC MOJMKET
MMeThCS CBOSI CHCTeMa yIIpaBJeHuA HACTPOMKaMMU, KOTOpas TaKKe MorJja
OBl MCIIOJB30BATHCA MIJIS Mepefadr KOHPUTYPAIMOHHBIX (HaiijioB MHCTPY-
MEeHTaM, CO3JaHHbIM BaMU.

B cocTaB cTaHAapTHON OuOIMOTEeKH A3bIKa Python BxoauT samMmeuaTeIbHBIN
mMoayJsb ConfigParser, mpegHasHAUEHHBIH IJIs YTEHUS U 3allMCU KOHQUTY-
PaIMOHHLIX (paiiioB, MCIOJB3YIOIUN CUHTAKCHC ini-¢gaitaoB. OKasniBaer-
cs, hopMar .ini ABJASAETCA IMIPEKPACHBIM CIIOCOO0M XPaHeHU s IIPOCThIX KOH-
GUTyparinoHHBIX HAHHBIX, He TPEOYIOIIUM OT YeJIOBEKa, BHITOJHAIOIIETO
pemaxTupoBaHUe (paiinaa, ucmoab3oBanusa XML u sHauuii s3eika Python.

oA

s Ciienyer uMeThb B BUAY, UTO IMOPSALOK CJIEIOBAHUSA 3aIUCEN B KOH(U-
f;. 4 rypanuoHHOM (paiiye He MMeeT 3HaueHUA. [[1a mpeacTaBieHUA CO-
'In_1 a

1. AEPIKIMOro KoHdurypanuonuoro (aiia momyias ConfigParser wuc-
*  IOJIB3YET CJIOBapb, W BBl JOJLKHBLI Oyzere o0paIaThbCAa K HEMY COOT-
BETCTBYIOIIIMM 00pas3oM, YTOOBI HOJYUUTH KOPPEKTHOE OTOOpakeHume.

Ilpe:xe yeM NPUCTYOUTH K MHTETPUPOBAHUIO KOH(PUTYypaIMOHHBIX (haii-
JIOB B MHCTPYMEHT KOMAaHIHOU CTPOKH, MBI CO3/IafM KOH(DUTYPAIIMOHHBII
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daiin «hello world». Cosgaiite daiin c umenem hello _config.ini u fo6aBbTe
B HETO CIeAVIOIINE CTPOKM!:

[Section A]
phrase=Config

Tenepb, KOoTga y HaC UMeeTCs IIPOCTEHIINHA KOH(MUTYPAILTMOHHBIH (haiia, MbI
MOJKeM IIPUCTYIUTh K MHTeTPUPOBAHUIO 9TOTO (haiia B HAI IPeabIIY I
ImpuMep MHCTPyMeHTa KomaHauol ctpoku «Hello World», kak moxkasamo
B mpuMmepe 13.13.

ITpumep 13.13. Hucmpymenm KomaHOHOUL cmpoKu ¢ noddepircKoil
KOR@U2YPAyUOHH020 paiira

#!/usr/bin/env python
import optparse
import ConfigParser

def readConfig(file="hello_config.ini")

Config = ConfigParser.ConfigParser()

Config.read(file)

sections = Config.sections()

for section in sections:
#PACKOMMEHTUPYNTE CReayollyl CTPOKY, 4TOOb yBUAETb,
fkak BHMNONHAETCA pPa3bop KOHOWMIYPaLMOHHOTO daina
#tprint Config.items(section)
phrase = Config.items(section)[0][1]
return phrase

def main():
p = optparse.OptionParser()
p.add_option( --sysadmin’, '-s')
p.add_option( ' --config', '-c¢', action="store_true")

p.set_defaults(sysadmin="BOFH")

options, arguments = p.parse_args()
1f options.config:

options.sysadmin = readConfig()
print "Hello, %s’ % options.sysadmin

if __name__ == "__main__":
main()

Ecau Temeph 3amycTUTH S3TOT MHCTPYMEHT 0e3 KaKHX-JIMOO IIapaMeTpoB,
MBI IIOJIYYMM 3HaUeHue mo ymoJjuauuio BOFH, KaKk 1 B opuUruHaJbHOU Bep-
cum nporpammel «Hello World»:

[ngifteMacintosh-8]1[H:10543]1[J:0]# python hello_config_optparse.py
Hello, BOFH

Omuako, ecju yKas3aTh mapamMerp --config, ciieHapuii IPOUYNTAET COAEPIKI-
Moe KOH(pUTypaIrmoHHOro (haiija u 1acT TAKOU OTBET:

[ngifte@Macintosh-8][H:10545][J:0]# python hello_config_optparse.py --config
Hello, Config



B 3akso4eHme 479

oA

[ B GosibIInHCTBE CIy4YaeB BIOJIHE JOCTATOYHO OyAeT IJId mapamMerpa
f;. p --config MCIOJIB30BATE ITYTh K (GalIy 10 YMOJYAHUIO, HO IIO3BOJIUTH
'In_1 a

yj5. TIPU OTOM IPAMO YKABBIBATH MECTOTOIOMKEHIE KOHDUTYPaAIIMOHHOTO
*  aiina. {15 3TOr0 BMECTO OIIpeAesieHus JeficTBuA store_true MOMK-
HO CJeJIaTh cIenyIoIee:

p.add_option('--config", "-c’,

help="Path to read in config file")

Ecuu 0bI 5T0 ObLyIa 60Jiee KPYIHAA U MOJIe3Hasd IIPorpaMmMma, MBI MOTJIN ObI
mmepenaTs ee JIIOOOMY IMOJIb30BATENI0, Jaske He 3HAIOIEMY s3bika Python.
PeanuzoBauubIil IIOAXOM II03BOJUJI ObI €My HACTPAWBATH IMOBeAeHNE IIPO-
rpaMMbl, U3MEHAS 3HAUeHNe B CTPOKe phrase=Config, 6e3 HEOOXOAMMOCTH
KacaTbCs IIPOrpaMMHOIO Koza. Jlaxke eciiu moab30BaTe b 00IagaeT 3HAHMU-
eM a3biKa Python, ox Oyzer nuzbasjeH oT BBOJa B KOMaHIHOII CTPOKE OJHIX
¥ TeX »Ke MapaMeTPOB CHOBA 1 CHOBA, X IIPU 9TOM COXPAaHUTCSA T'MOKOCTh MH-
CTPyMEHTA.

B 3aknoyeHune

Mogayau optparse u ConfigParser, BXomsIime B COCTaB CTAHAAPTHOMN Ou6-
aunoTeKu sisbika Python, ouenb mpocTsl B paboTe U JaBHO yiKe BKJIIOUEHBI
B OUOJIMOTEKY, IIOATOMY OHU JOJIKHBI OBITH JOCTYIHBI B OOJBIITMHCTBE CUC-
TeM, ¢ KOTOPLIMU BaM IIPUAETCS CTAJIKUBAThCs. Eciu Bam morpebyeTcs Ha-
mucaTh MHOMKECTBO MHCTPYMEHTOB KOMaHAHOM CTPOKU, TO €CTh CMbICJ MC-
CJIeOBATh [MOIOJHUTEIbHBIE BOZMOKHOCTH MOAYJIA Optparse, Takue Kak
(byHKIMU 06PATHOTO BEI30BA U PACIIIMPEHNE CAMOI0 MOAYJIA optparse. Bam
TaKKe MOTYT IPUTOAUTHCA HECKOJIBKO B3aNMOCBABAHHBIX MOJYJIEl, KOTO-
pble OTCYTCTBYIOT B CTaHAApTHOIT OubaroTeke, Takue Kak: CommandLine-
App (http://www.doughellmann.com /projects/CommandLineApp/), Arg-
parse (http://pypi.python.org/pypi/argparse) u ConfigObj (kttp://pypi.py-
thon.org/pypi/ConfigObj).
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YnpasneHue DNS c nomoLblo cLueHapueB
Ha sa3biKke Python

VYupasienue cepsepom DNS aBjseTcs JOCTAaTOUHO IIPOCTOM 3ajaueil IIo
CPaBHEHMIO, HAIPUMED, C yIpaBjieHueM KOHGUTypaluoHHbBIMU (aiiiamu
Beb-cepBepa Apache. IIporpaMmmMHOe BHeCeHNE KPYITHOMACIITAOHBIX M3Me-
"Henuii B DNS — BoT Hacrosias mpobJyema, cmoco0HaA COKPYIIIATh BHIUMC-
JuTeJbHBIE IIEHTPLI U IPOoBalifepoB BeO-xocTtuHra. OKasbiBaeTcs, B COCTa-
Be sa3bIKa Python umeercs moaysas dnspython, KOTOPBIH MOMKET BAM IPUTO-
IUTHCA B PeIlleHnU MOAOOHBIX 3amau. CiaelyeT OTMETUTh, UTO CYII[eCTBYET
elre OAWH MOAYJb, UMeIoIuii orHoiteHEne ¥ DNS, — PyDNS, HO MBI Oymem
paccMaTpuBaTh TOJIBKO dnspython.

O6s3aTeIbHO 0O3HAKOMBTECH C JOKYMEHTAI[ell, KOTOPYIO Bl HaijgeTe Ha
caiite hitp://www.dnspython.org/. Kpome Toro, cymectTByer 3amMmedaTesb-
HasfA CTaThda 00 UCI0JB30BAHUU MOAYJIA dnspython, KOTOPYIO BbI HaMAETe IO
anpecy http://vallista.idyll.org/~grig/articles/.

Yro6bl HaUaTh MCIOJb30BATh MOAYJIL dnspython, BaM HeOoOXOAWMO JIHIIh
C IIOMOIILIO YTHUJAUTHI €asy_install yCTaAaHOBUTHL ONHOMMEHHBIHA IIaKeT M3
Karajora maxkeros Python:

ngift@Macintosh-8][H:10048][J:0]# sudo easy_install dnspython
Password:

Searching for dnspython

Reading http://pypi.python.org/simple/dnspython/

[panbHenunn BuiBog obpesaH ]

Temneps mompobyeM HCCIeLOBATH MOAYJb C IIOMOINbI0 00ogouku IPython
TaK sKe, KaK IIPOBePsINCh MHOTHE APYrue Uaeu B 9Toil KHure. B caenyio-
meM npuMepe MbI u3BJieKaeM 3anucu «A» u «MX» nna umeHu oreilly.com:
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In [1]: import dns.resolver
In [2]: ip = dns.resolver.query(“oreilly.com”, "A")
In [3]: mail = dns.resolver.query(“oreilly.com”, "MX")
In [4]: for i,p in ip,mail:
Co print i,p

208.201.239.37 208.201.239.36
20 smtpl.oreilly.com. 20 smtp2.oreilly.com.

B sToMm mpuMepe MBI IpHCBAaMBaeM 3HAUYEHUA 3alucel «A» IIepeMeHHo ip,
a 3HaueHUd 3amnuceir « MX» — nmepemeHHoM nail. PesayabTarsl, moJyueHHbBIE
u3 3anucei «A», BbIBeJeHbI B BepPXHel CTPOKe, a pe3yJIbTaThl, IOJyYeHHbIe
u3 s3anuceir «MX», — B HMKHel. Temepsb, KOrga MbI IIOJYUYUJIN HEKOTOPOE
mpeJcTaBJIeHre O TOM, KaK paboTaeT 9TOT MOAYJb, HAMHUIIIEM CIleHapuii,
KOTOPBIN OyIeT moydyaTh 3HaUeHn A 3auceil «A» IJIs CIIMCKA XOCTOB.

ITIpumep 14.1. 3anpoc un@opmayuu 018 2pYnnwvL Xocmoe
import dns.resolver
hosts = ["oreilly.com”, "yahoo.com”, "google.com”, "microsoft.com”, “cnn.com"]

def query(host_list=hosts):
collection = []
for host in host_list:
ip = dns.resolver.query(host, "A")
for 1 in ip:
collection.append(str(i))
return collection

if __name__ == "__main__":
for arec in query():
print arec

Ecnu 3amycTuTh 3TOT ClieHapuii, OyAyT HOJyUYeHbI 3HAUCHUA BCeX 3aIucei
«A» pya yKasaHHBIX XOCTOB, KaK IIOKa3aHO HUKe:

[ngift@Macintosh-8][H:10046][J:0]# python query_dns.py
208.201.239.37
208.201.239.36
216.109.112.135
66.94.234.13
64.233.167.99
64.233.187.99
72.14.207.99
207.46.197.32
207.46.232.182
64.236.29.120
64.236.16.20
64.236.16.52
64.236.24.12
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Opua oueBMAHAA IIPo0JieMa, KOTOPYIO MOYKHO PEIINTh IOLOOHBIM obpa-
30M, — IIPOrPAMMHO IIPOBEPUTH HAJINUNE KOPPEKTHBIX 3amuceil «A» misa
BCEX XOCTOB, UMEeHa KOTOPBIX IIPUCYTCTBYIOT B (haiije.

Opmaxko MomyJab dnspython crmocobeH Ha GOJIbIlIee: C ero MOMOIILI0 MOMKHO
yrpaBasaTh 3oHaMu DNS 1 BRITOJIHATE 0oJiee CIOMKHBIE 3aIIPOCHI, YUeM OITH-
caHO 3lech. Ecau BaM MHTepecHO OyAeT pacCMOTPEeTh MOMOJHUTEILHbBIE
OpuMephl UCIOJIb30BaAHUA MOLYJIA, o0partaiiteck mo agpecy URL, yxasan-
HOMY BBIIIIE.

Wcnonb3oBaHue npotokona LDAP gns paGoTbl
c OpenLDAP, Active Directory n gpyrnumm
npoayKTamMu 3 cueHapues Ha a3bike Python

LDAP — 5T0 HOBOMOJHOE CJIOBEUYKO IJIs OOJBIITMHCTBA KOPIIOPAI[Nil, a4 OMUH
W3 aBTOPOB KHUTH Ja’Ke MCIOJb30BaJ 0asy mamubiXx LDAP ana yopasie-
HHUS CBOEH AoMalllHel JIOKaJdbHOU ceThio. Ecau BBl He 3HakoMmbl ¢ LDAP,
CKaKeM, 4To 9Ta abbpeBuarypa pacmndpossiBaerca Kak Lightweight Di-
rectory Access Protocol (06ierueHubIi MPOTOKOJI JOCTYIIA K CETEBOMY Ka-
tajsory). OmHO U3 caMbIX YAAYHBIX OIIPeAeIeHNIl, C KOTOPHIMU HaM IPUXO0-
IUJIOCHh CTAJIKUBATHCS, MPUBOAUTCA B BUKUIIeAUU: «IPUKJIATHON IIPOTO-
KOJI, IO3BOJAKINII 00pamaTbca K Cay:K0e KaTajloroB, paboTaronnii mo-
Bepx mporokojga TCP/IP». B kauecTBe mpuMepa OJHOM M3 CIYKO MOXKHO
Ha3BaTh CJYKOYy ayTeHTHQUKAIIMU, KOTOpasa, 06e3yCJIOBHO, SIBISETCS Of-
HUM 13 CAMBIX MONYJSPHBIX IPUMEHEHUHN 3TOTO IPOTOKoJa. I[IpuMepamu
OPOrPaMMHELIX IIPOAYKTOB, IOAAepsKHUBamOIIX HIpoTokoa LDAP, moryr
cay:xutb Open Directory, Open LDAP, Red Hat Directory Server u Active
Directory. Ilpukaaguoit uarepdeiic python-ldap moamep:kuBaetr B3aumo-
newicrBue ¢ apyMs npoaykramu — OpenLDAP u Active Directory.

ITpuknaguoit uatepdeiic k¥ LDAP B asbixke Python maswiBaercsa python-
ldap u BKIIOUaeT B ceb6s MOAIEP:KKY 00 BbEeKTHO-OPUEHTHPOBAHHON 00epTKHI
BOKDPYT OpenLDAP 2.x. CyIiecTByeT TaK:ke MOAAEPKKA U IPYTUX KOMIIO-
"HeuToB LDAP, BKJIIOUuas cpeacTBa oopaborku ¢aiiazos LDIF u LDAPv3.
IIpexx e uem HaUaTh PabOTy C STUM IIPOTOKOJIOM, BAM HEOOXOIUMO 3arpy-
3UTH HaKeT 13 mpoekTa python-ldap, KoTopslit HAXOAUTCS Ha caiiTe source-
forge mmo agpecy: http://python-ldap.sourceforge.net/download.shtml.

ITocise ycranoBku makera python-ldap, Boamo:kHO, BaM moTpebyeTcss cHa-
yaJia 08HAKOMUTHCA ¢ Ou0aInoTeKo B 06osmouke IPython. Huske mpuBogut-
cA TMPOTOKOJ MHTEePAKTUBHOTO ceaHca, Tie CHauaja BBITTOJHEHA yAauHasd
HOMNBITKA MOAKJIIOUYNTLECA K o0IienocTynaomy ceppepy LDAP, a 3atem He-
yanauHasd WOMBITKA. V3yueHuMe 0COOEHHOCTEN YCTAaHOBKM M HACTPOUKU
LDAP BRIXOIUT Ja/IeKO 3a PAMKU 3TOM KHUTH 1, TEM He MeHee, MLl MOXKeM
HauaTh TECTHPOBATH IIPUKJIALHON uHTep(eiic maxera python-ldap, wmec-
MOJIL3ys 001enocTyIHBIN cepBep LDAP yuuBepcurera mratra Muunuras.
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In [1]: import ldap
In [2]: 1 = ldap.open(“ldap.itd.umich.edu™)

In [3]: 1.simple_bind()
OQut[3]: 1

Meton simple_bind() coobimaeT HaM, UTO COeAUHEHIE BBLIIOJJHEHO yCIIeIll-
HO, HO JaBaiiTe mompoOyeM BBIMOJHUTL HEYJAUHYI0 IIOMBITKY M IIOCMOT-
PUM, KaK 9TO OyIeT BhITJIALETh:

In [5]: try:
C 1 = ldap.open("127.0.0.1")
..... except Exception,err:
Co print err

SERVER_DOWN Traceback (most recent call last)
/root/<ipython console>

/usr/lib/python2.4/site-packages/ldap/ldapobject.py in simple_bind(self, who,
cred, serverctrls, clientctrls)

167 simple_bind([who="" [,cred=""1]) -> int

168 """
--> 169 return self._ldap_call(self._1.simple_bind,who,cred,
EncodeControlTuples(serverctrls), EncodeControlTuples(clientctrls))

170

171 def simple_bind_s(self,who="",cred="",serverctrls=None,
clientctrls=None):

/usr/lib/python2.4/site-packages/ldap/ldapobject.py in _ldap_call(self, func,
*args, =+kwargs)

92 try:
93 try:
---> 94 result = func(xargs, »~kwargs)
95 finally:
96 self._ldap_object_lock.release()

SERVER_DOWN: {'desc’: "Can't contact LDAP server”}
Kax BugHO 13 9TOr0 IpHMepa, HAIIl IPOrPAaMMHBINA KOJ He HaIlleJl 3aily-
mieHHbIl cepsep LDAP u paspasuiicsa pyrarejibCTBaMMU.
MmnoptupoBaHune ¢pawna LDIF

IIpocToe moakaoUeHre K 00ImesocTynHOMY cepBepy LDAP He HacTOJIBKO
moJiesHas olepalius, YTOOBI IIOMOYb HaM B Halmeii pabore. Huxke npuso-
OUTCS IPUMep BHIIIOJHEHUI acuHXpoHHOTro nMmmopta LDIF:

import ldap
import ldap.modlist as modlist
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1dif = "somefile.1ldif”

def create()
1 = ldap.initialize("1ldaps://localhost:636/")
1.simple_bind_s("cn=manager, dc=example,dc=com”, "secret™)
dn="cn=root, dc=example, dc=com”
rec = {}
rec[ 'objectclass’'] = ['top', "organizationalRole’, "simpleSecurityObject ']
rec['cn'] = 'root’
rec[ "userPassword'] = 'SecretHash’
rec[ "description’'] = 'User object for replication using slurpd’
1dif = modlist.addModlist(attrs)
1.add_s(dn, 1dif)
1.unbind_s()

B sToM mpuMepe MBI cHauaja MHUITNAJINU3UPYEM COeIUHEHNUE C JIOKATbHBIM
cepBepoMm LDAP, 3aTem co3maem 00bEKT, KOTOPBIN OyAeT CIY:KUTDH IIPOeK-
nueil 6a3nsl faHHbIX LDAP, m morpebGyercsa, Korjga Mbl OyAeM BBIIIOJHATH
acuHXpoHHLIN ummopt Qaina LDIF. O6parure BHUMaHMUe, YTO HUCIIOJNb30-
BaHMe MeToza 1.add_s() yKasbIBaeT, UTO BBIMOJIHAETCS aCHHXPOHHOEe obpa-
IeHNe K IIPUKJagHOMY uHTepdeicy.

9To JUIIL caMble OCHOBBI COBMeCTHOTO mcmoab3oBanua LDAP u Python,
a 3a JOMOJIHUTEJbHOH mH(MoOpMaImueil 00 MCIoab30BaHUU Imaxetra python-
ldap Bam caemyeTr oOpalaThbCa K PeCypcy, YKasaHHOMY B HavaJie 9TOTO pas-
nesa. Tam, B 4aCTHOCTH, BBl HalileTe MpuUMepPHI ucob3opanus LDAPv3 —
Create, Read, Update, Delete (CRUD — cosganume, ureHue, m3MeHEHUE
¥ yoajieHre) 1 MHOTHE APYTHe.

U mocyenuee, 0 4yeM XOTeJIOCH ObI YIOMAHYTE: I A3biKa Python cymect-
BYyeT HHCTPYMEHT ¢ HazBauueM web2ldap, KoTopslil peasusyer BeO-UHTED-
(deiic ¥ LDAP u paspaboran aBropoM makxera python-ldap. Bosmosxuo,
Y Bac MOABUTCA JKeJIaHUe OIIPO00BATh €ro HAPALY C IPYIUMHU aJIbTePHATHIB-
HBIMU pelmteHuaAMu yupasiaeHusa LDAP uepes Beo-unTepdeiic. Ilepeiias mo
anpecy http://www.web2ldap.de/, BBl HalifeTe OPUITNAIBHYIO JOKYMEHTA-
U0 K 3TOMY MHCTPYMEHTY, KOTOpas OYeHb MOAPOOHO OIIMCHIBAET IIO[-
nep:xky LDAPvVS.

CocTaBneHue oT4yeTa Ha ocHoBe (pannoB
>XXypHanoB Apache

B Hacrosiee Bpema 10 Be0-cepsepa Apache cocrasiser npumepso 50 mpo-
IIEHTOB OT Bcex BeO-cepBepoB B M HTepHETE. Ien cieqyiomniero mpumepa co-
CTOUT B TOM, UTOOBI IIOKA3aTh BAM CIIOCOO COCTABJIEHUS OTUETOB Ha OCHOBE
daitaoB xypHaJIOB BeO-cepBepa Apache. B sToMm nprumepe paccMaTpuBaeT-
cA TOJBKO YacTh mHGpOpMAaIUK, JOCTYIIHON B daiimax KypHaIoB Apache,
HO BBI MOJKETe MCII0JIb30BATh OMMMCHIBAEMBIN TTOAXO0 AJIA U3BJICUESHUS JITO-
OBbIX MaHHBIX, COMEPIKAINXCA B 9TUX (aiiax KypHaIoB. [JaHHBIN TOAXO0
MOJKHO JIETKO aJallTUPOBATh AJA PaboThI C OTPOMHBIMY (haiiiaMu JaHHBIX
¥ 1151 pa0OThI ¢ OOJIBIITNM YKCJIOM JAHHBIX.
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B riaBe 3 mpuBOAMIOCH HECKOJBKO IPUMEPOB aHaIn3a paiiaoB ;KypHAJIOB
BeO-cepBepa Apache, 13 KOTOPBLIX M3BJIEKaJach HeKoTopad mHGOPMAIU.
B sToM mpuMepe MBI IIOBTOPHO BOCIIOJIBL3YeMCSA MOAYJISIMU, HAIUCAHHBIMU
IIJIsI TJIABHI 3, UTOOBI IIPOJIEMOHCTPUPOBATD, KAK CO3/IaBaTh yA000UNTaeMble
OTYeTHI U3 OMHOT0 ujau OoJiee paiioB :KypHaIoB. I[loMmumMo 06paboTKU BCcex
(aitoB MKypPHAJIOB, CIINCOK KOTOPBLIX OIIPEAeIAeTCA OTAEJbHO, BEI MOYXKETe
yKasaTb 9TOMY CIIEHAPHIO, UTO OH JOJIMKEH O0beJUHUTDL (Paiijbl :KyPHAJIOB
¥ CO3JaTh eIUHBINA oTueT. VICXOAHBIA TeKCT CIleHAPUI IPUBOIUTCSA B IPU-
mepe 14.2.

IIpumep 14.2. O6sedunenHbLil omuem Ha OCHOBe Pailsloé HYPHALOE
6e0-cepsepa Apache

#!/usr/bin/env python
from optparse import OptionParser

def open_files(files):
for f in files:
yield (f, open(f))

def combine_lines(files):
for f, f_obj in files:
for line in f_obj:

yield line

def obfuscate_ipaddr(addr):
return . ".join(str((int(n) / 10) = 10) for n in addr.split('."))

if __name__ == "__main__":
parser = OptionParser()
parser.add_option("-c", "--consolidate”, dest="consolidate”

default=False,

action='store_true', help="consolidate log files")
parser.add_option("-r", "--regex”, dest="regex", default=False,

action="store_true’, help="use regex parser"”)

(options, args) = parser.parse_args()
logfiles = args

1f options.regex:

from apache_log_parser_regex import generate_log_report
else:

from apache_log_parser_split import generate_log_report

opened_files = open_files(logfiles)

1f options.consolidate:
opened_files = (( CONSOLIDATED", combine_lines(opened_files)),)

for filename, file_obj in opened_files:
print "+" « 60
print filename
print "-" = 60
print "%-20s%s” % ("IP ADDRESS", "BYTES TRANSFERRED")
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print "-" % 60
report_dict = generate_log_report(file_obj)
for ip_addr, bytes in report_dict.items():
print "%-20s%s” % (obfuscate_ipaddr(ip_addr), sum(bytes))
print "=" « 60

B camom Hauaje creHapusa ompeneisioTca aBe ¢GyHKIiuu: open_files()
u combine_lines(). ITosgHee 06e 9T pyHKIIMU OYAYT UCIIOJIHL30BATLCS B r'e-
HepaTopax JIJIs YIPOIIeH!s MporpaMMHEOro Koga. dyukius open_files() —
9TO0 PYHKIIUSI-TeHEepaTop, KOTopasd IPUHUMAET CIIUCOK (B JeliCTBUTEJIbHO-
cTU — JI000¥1 UTEePUPYEeMBIN 00bEKT) MMeH (haityioB. [aa KakJI0ro uMeHN
daitna oHa co3maeT KOpPTeXK M3 MMeHU (pailjia ¥ COOTBETCTBYIOIETO €My
00'beKTa OTKPBITOrO (paiina. @PyHKIUA combine_lines() mpuHUMAaeT UTEPHU-
pyeMble 00 beKThI OTKPBITHIX (halioB B BUAE €IUHCTBEHHOTO apryMeHTa.
OHa BBITIOJTHAET 00X01 00BbeKTOB (haitioB B ruKJIe for. [aa Kammoro daiiaa
BBIIOJIHSIETCA 00XOJ CTPOK B aToM (paiime. VI Ha KaKIOoi mTepaluu OHA —
C IIOMOIILIO MHCTPYKIIUY yield - Bo3BpamiaeT ouepeaHyio ctpoky. Mrepu-
pyeMblii 00BEKT, IoJayuaeMblii oT GyHKIIMKU combine_lines(), MOMKHO cpas-
HUTB ¢ (PailjioM: MbI MOXKEM BBIIIOJHATL 00X0/ CTPOK B 3TOM O0'BEKTE.

3aTeM ¢ IOMOIIBIO MOAYJIA Optparse BBIMOJHAETCA padbop apryMeHTOB KO-
MAaHIHO! CTPOKM, IMOJYYEHHBIX OT II0JIb30BaTe]si. Mbl OyaeM HPUHUMATH
TOJIBKO JBA apryMeHTa, 00a — JJOTUYECKOT'0 THUIla: MPU3HAK 00beIMHEHUA
(aiiyoB KYPHAJIOB U IPU3HAK HEOOXOAUMOCTH MCIIOJIb30BATh OMOJIMOTEKY
peryaspHBIX BbIpaskeHuii. Ilapamerp consolidate coobIimaer ciieHapuio,
uTO BCe (Paiiabl JOJKHBI OBITh 00beJUHEHBI ITPU COCTaBIeH M oTueTa. Ecau
CIIeHAPUIO IIepefaeTcA STOT IapaMeTp, MbI, B HEKOTOPOM CMBICJIE, BBIIIOJI-
HseM KOHKaTeHaIlnio comep:Kumoro daitios. Ho K aToMy MBI elie BepHEM-
ca. [TapameTp regex coobIiiaeT ciieHapuio, YToO BMecTo 0ubamnoreku «splits»
cjeyeT HCIIOJb30BATh OMOJIMOTEKY PeryaspHBIX BBIPaKeHUil, KoTopas
ObLiIa HamrcaHa HaMu B riiaBe 3. O0e oHU IpeasaraloT UAeHTUUYHbIe QYHK-
IMOHAJbHEIE BO3MOYKHOCTH, HO OubanoTexa «split» paGoraer 6GbicTpee.

3areM mIpoBepsieTcd, ObLI JI YKa3aH mapaMeTp regex. Eciu mapamerp ObLI
yKasaH, TO MMIIOPTUPYETCAI MOAYJIb apache_log_parser_regex. B mporuBHOM
cJydae MCIIOJIb3yeTcsa MOAyJib apache_log_parser_split. B me#icTBuUTEIBHO-
CTH MBI BKJIIOUMJIN 9TOT IIapaMeTp, LITO6I>I CPaBHUTH IIPOU3BOANTEJIBHOCTH
IByX 0ubamroTex. O IPOU3BOIUTEILHOCTH 9TOTO CIleHAPUA MBI IIOTOBOPUM
HEeMHOTI'0 II032Ke.

3arem BhI3bIBaeTcA (pyHKIHA open_files(), KOTOpOH mepemaeTcsa CINCOK
uMeH (aiiygoB, MOJYyUYeHHBIH OT IOJb30BaTeldA. Kak MbI yiKe YIIOMUHAJIH,
dyaKRIUA open_files() — 910 (PpyHKIUSI-TeHEepaTOpP, KOTOpasa BO3BpAIlaeT
00BeKT (aiiyia AJId KaKJoro UMEeHU BO BXOJHOM CIHcKe. ITO 03HAYAET, UTO
KaK bl (paiisl OTKPBIBaeTCA (PaKTUIECKH, TOJABKO Koraa (hyHKITHS BO3Bpa-
IIaeT COOTBETCTBYIONINM 00heKT. Temephb, KoTZa y HAC MMeeTCsa uTepupye-
MBI O0'BEKT C OTKPBITBIMU (hailjiaMu, Mbl MOYKEM BBLITIOJHATH C HUM HEKO-
TOpbIe omepanuu. Mbl MOKeM BBIIOJIHUTL 00X0J BCeX (DAMJIOB I COCTABUTH
OTYeT II0 KaXKIOMY U3 HUX WJIN O0BbeIUHUTH X HEKOTOPBIM CIIOCOO0M 1 CO-
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CTaBUTh 00beAUHEHHLII OTUET cpasy Io BceM (paiizam. ITO KaK pas TO Me-
CTO, TZle Ha CIleHY BRIXoOuT PyHKIUA combine_lines(). Eciim moab3oBaTenn
mepemas Kiaou «consolidate», To «cmucok (aitios», 1o KOTOPOMY OYIAYT
BBINOJIHATHCSA UTEPaIuu, OyIeT CoOnep:KaTh e JUHCTBEHHBI 00bEKT, IT0H00-
HBIH (pailyIy: reHepaTop BCeX CTPOK BO Bcex (paitax.

Iamee, He3aBUCUMO OT TOTO, HaCTOAIIME (PAKIBI COAEPIKATCS B CIIUCKE U
KOMOMHMPOBAHHLIN (DA, KaXKIbIH 13 HUX IMepelaeTcsa COOTBETCTBYIOIeli
dyHKIIUMT generate_log_report(), KoTopas Bo3BpaIaeT caoBaphb ¢ IP-aape-
caM¥ M KOJIMUeCTBOM 0aMTOB, OTIIPABJIEHHBIX I10 3TUM aapecaM. JJId Kax-
Ioro (aiisa BEIBOASATCA CTPOKU-Pa3AeuTean 1 OTGOopMaTHPOBAHHBIE CTPO-
KU ¢ pedyabTaTaMu padboTel PyHKIHYT generate_log_report(). Huxxe nmpuso-
IUTCS BBIBOJI, IIOJIyUYEHHBIN B pe3yJabTaTe 00paboTKu ogHOTO (haiijaa :KypHa-
Ja pasmepom 28 Koaitit:

R R R R R R R R

access. log

IP ADDRESS BYTES TRANSFERRED
190.40.10.0 17479
200.80.230.0 45346
200.40.90.110 8276
130.150.250.0 0
70.0.10.140 2115
70.180.0.220 76992
200.40.90.110 23860
190.20.250.190 499
190.20.250.210 431
60.210.40.20 27681
60.240.70.180 20976
70.0.20.120 1265
190.20.250.210 4268
190.50.200.210 4268
60.100.200.230 0
70.0.20.190 378
190.20.250.250 5936

BeiBOZ, MOJIyUeHHBIN B pesyJbTaTe 00paboTKM Tpex (aijioB »KypHAJIOB
(haKTHUECKH 5TO TPU KOIUU OJHOTO U TOTO Ke (haiiza, cO3gaHHBIe TYTEM
MHOTOKPATHOT'O KOIIMPOBAaHUA JaHHBIX 13 OPUTHHAJIBHOTO (haiija), BITJIS-
IUT, KaK MIOKa3aHO HUMKE:

Kok kkhkkhkhkkkkkhkkhkkhkkhkkhhkhkkkkhkkkkk kKA kkkkkkhkkhhkkhkk kX kkkkkkk k%

access. log
IP ADDRESS BYTES TRANSFERRED
190.40.10.0 17479

200.80.230.0 45346
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<obpesaHo>
70.0.20.190 378
190.20.250. 250 5936

B R R R R R R

access_big. log

IP ADDRESS BYTES TRANSFERRED
190.40.10.0 1747900
200.80.230.0 4534600
<obpesaHo>

70.0.20.190 37800
190.20.250.250 593600

Kok kkhkkhkhkkkkkkkhkkhkkhhkkhhkkkkkhkkkkk kKA kkkkkkhkkhhkkhkkkkkkxkkk kX *

access_bigger.log

IP ADDRESS BYTES TRANSFERRED
190.40.10.0 699160000
200.80.230.0 1813840000
<obpesaHo>

70.0.20.190 15120000
190.20.250.250 237440000

A HUKe npuUBOAUTCA O0BEIMHEHHBIA OTUET AJIS BCeX TpexX (PaiijioB:

Kok kkhkkhkhkkhkkkhkkhkkhkkhhkkhhkkkkkhkkkkk kA kkkkkkhkkhhkkhkkkkkkkkkk ok k

CONSOLIDATED

IP ADDRESS BYTES TRANSFERRED
190.40.10.0 700925379
200.80.230.0 1818419946
<obpesaHo>

190.20.250. 250 238039536

HUrak, KaKoBa ke IPOU3BOAUTEIbHOCTH 3TOTO clieHapua? Y KaKoBO II0O-
Tpebiaenue namsaTu? Bce TecThl, KOTOPBIE IIPUBOAATCS B 9TOM pasese, Bbl-
nonuanuck Ha cepsepe Ubuntu Gutsy, ¢ mpormeccopom Athlon 64 X2
5400+ 2.8 I'T', ¢ o6bemom O3Y 2 I'GaiiTa u ¢ :KecTKUM AUCKOM Seagate
Barracuda 7200 RPM SATA. Pasmep (aiina sKypHaaa COCTABJAI IPUMeEP-
"o 1 I'Gaitir:

jmjones@ezr:/data/logs$ 1s -1 accessxlog
-rw-r--r-- 1 jmjones jmjones 1157080000 2008-04-18 12:46 access_bigger.log

Huxe mpuBogATCcA pe3yabTaThl TECTUPOBAHUA:

$ time python summarize_logfiles.py --regex access_bigger.log
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R R R R R R R R

access_bigger. log

IP ADDRESS BYTES TRANSFERRED
190.40.10.0 699160000
<obpesaHo>

190.20.250. 250 237440000

real O0m46.296s
user 0m45.547s
sys O0m0.744s

jmjones@ezr:/data/logs$ time python summarize_logfiles.py access_bigger.log

R R R R R R R

access_bigger.log

IP ADDRESS BYTES TRANSFERRED
190.40.10.0 699160000
<obpesaHo>

190.20.250.250 237440000

real Om34.261s
user 0m33.354s
sys 0m0.896s

IIpu mcomonb3oBaHWMM OMOJMOTEKU, BBIMOJHAIONIEH KM3BJIeUeHNE JaHHBIX
C IIOMOIIbIO PEryJIAPHBIX BLIPAKEHUI, HA CO3JAaHNe OTUeTa YIILJIO IIoPAIKa
46 cekyun. Ilpu mcmoab30BaHUM BEPCUU, MCIIOJb3YIOINeil MeTond String
split(), Ha cosmaHue oTuera yuwio 34 cekyHabl. Ho mokasaTeau morpebJe-
HUA NaMSATH OKasaJuCh ILtadyeBHbIMU. OO0beM 3aHATOM HaMATHU JOCTUT
130 M6aiit. IIpuunua B TOM, uTO (pyHKIHA generate_log_report() coxpa-
HAET COUCOK IepeJaHHbIX 0aiToB Ajia Kasknoro IP-agpeca B daitie :KypHa-
aa. ITosTomy, uem OoJabIiie paiia, TeM O0OJbIINIT 00beM IIAMATH OYAEeT II0-
TPebJIATh 3TOT ciieHapuii. Ho MBI MOKeM ¢ 9THM Koe-uTO chaejaTh. Huxe
TIPUBOIUTCS MeHee «KaaHas I0 IaMATU» BepCcusd OMOIMOTEeKY, BBITIOJTHIIO-
mieit amaaua (paiiaa JKypHaIa:

#!/usr/bin/env python

def dictify_logline(line):
"' 'BO3BpaWaeT CcnoBapb, CoOAepxXaWwuin MHGOPMAUM0, W3BNEYEHHYI
13 KOMBMHWPOBAHHOTO ¢aina xypHana

B HacTodAuee BpeMd HAC MHTEPECYT TONbKO afpeca YAaleHHbX XOCTOB
M KONMYECTBO nepegaHHbix GaiToB, HO B KA4€CTBE AOMNOJHUTENbHOM Mephl
Mbl 106aBunK BHOOPKY KoAa COCTOAHMA.

split_line = line.split()
return { remote_host': split_line[0],
‘status’': split_line[8],
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"bytes_sent’': split_line[9],
}

def generate_log_report(logfile):
' "BO3BpallaeT cnoBapb B (opmarte:
remote_host=>[cnucok 4ucna nepegaHHuix 6anTos ]

dTa ¢yHKUMA npuHumaeT obbekT Tuna file, BHNONHAET 00XO4 BCEX CTPOK
B daine u cospgaeT OTYET O KonaudecTse 0aiToB, nepefaHHbX
npu kaxgom obpalleHny yaaneHHoro xocta Kk Beb-cepsepy.

report_dict = {}
for line in logfile:
line_dict = dictify_logline(line)
host = line_dict[ remote_host']
#print line_dict
try:
bytes_sent = int(line_dict[ 'bytes_sent'])
except ValueError:
H#H#NONHOCTbLIO UTHOPMPOBATL HEMOHATHHE HaM OwnOKM
continue
report_dict[host] = report_dict.setdefault(host, 0) + bytes_sent
return report_dict

Temepp moacueT oOIIIEero ymcja mepefaHHLIX 0aiiTOB BeleTcs II0 MEpPe u3-
BJI€UEeHUS 3HAUEHWI, a He B BbI3bIBawIlell pyuxknuu. Huke mpuBogurcs
HECKOJIBKO U3MeHeHHAas Bepcusd clieHapusa summarize_logfiles ¢ HOBBIM IIa-
paMeTpoOM, IO3BOJIAIOIINM HMIIOPTHPOBATH OMOJIMOTEKY C IOHUXKEHHBIM
noTrpebeHreM HaMATH:

#!/usr/bin/env python
from optparse import OptionParser

def open_files(files):
for f in files:
yield (f, open(f))

def combine_lines(files):
for f, f_obj in files:
for line in f_obj:

yield line

def obfuscate_ipaddr(addr):
return . ".join(str((int(n) / 10) = 10) for n in addr.split('."))

if __name__ == "__main__":

parser = OptionParser()

parser.add_option("-c", "--consolidate”, dest="consolidate"
default=False,
action="store_true’, help="consolidate log files™)

parser.add_option("-r", "--regex”, dest="regex", default=False,
action='store_true', help="use regex parser")

parser.add_option("-m", "--mem”, dest="mem", default=False,
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action="store_true’, help="use mem parser"”)

(options, args) = parser.parse_args()
logfiles = args

if options.regex:

from apache_log_parser_regex import generate_log_report
elif options.mem:

from apache_log_parser_split_mem import generate_log_report
else:

from apache_log_parser_split import generate_log_report

opened_files = open_files(logfiles)

if options.consolidate:
opened_files = (( CONSOLIDATED', combine_lines(opened_files)),)

for filename, file_obj in opened_files:
print "+" « 60
print filename
print "-" = 60
print "%-20s%s” % ("IP ADDRESS", "BYTES TRANSFERRED")
print "-" % 60
report_dict = generate_log_report(file_obj)
for ip_addr, bytes in report_dict.items():
1t options.mem:
print "%-20s%s” % (obfuscate_ipaddr(ip_addr), bytes)
else:
print "%-20s%s” % (obfuscate_ipaddr(ip_addr), sum(bytes))
print "=" « 60

9Tu M3MeHEeHUs MIPUBEJIU K TOMY, UTO CIIEHAPUIl CTaJl BHIMOJHATHCA He-
MHOTO OBICTpEE, UeM Bepcus ¢ OOJBITNM IOTPEeOIeHeM IaMATH

jmjones@ezr:/data/logs$ time ./summarize_logfiles_mem.py --mem
access_bigger.log

Kok kkhkkhkhkkhkkhkkhkkhkkhhkkhhkkkkkhkkkkk kKA kkkkkkhkkhhkkkkkkkkkkkkk kX *

access_bigger. log

IP ADDRESS BYTES TRANSFERRED
190.40.10.0 699160000

<snip>

190.20.250.250 237440000

real Om30.508s
user 0m29.866s
sys O0m0.636s

Ha nporakenun paGoThI 3TOTO CIleHAPUA IIOTPeOIeHNe IaMATH COCTABIIIO
nopaaxa 4 Mo6aiiT. 9TOT cileHapuii crocobeH oopabareiBaTh 2 I'0aliTHBIE
(haiianl JKYPHAJIOB 3a OAHY MUHYTY. TeopeTnuecKu pasMepsl (PaiiaioB MOTyT
OBITHL HEOIpeeIeHHO 0OJIBIIIOr0 pasMepa, U 3TO He OyJeT IPUBOAUTE K CY-
II[eCTBEHHOMY YBEJINYEHNIO 00'beMOB IOTPEe0IAEMO TaMATH, KaK B IIPEAbI-
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nyireii Bepcuu. OGHAKO, IIOCKOJIBKY /IS XPAHEHNUA JaHHBIX MCIIOJAb3YyeTCs
CJI0Baph, KA IbII KJIIOU KOTOPOTO — 3T0 YVHUKAaJIbHEINA IP-afgpec, moTpebe-
HUe HaMATH OyIeT pacTH ¢ YBeJHMUeHNeM UHncjia VHUKaJAbHBIX IP-agpecos.
Ecau o6beM moTpebiaeMoii TaMATH CTAHET CIAUIITKOM BeJINK, BbI MOTJIH ObI
3aMEHUTH CJIOBAPh KAKUM-HUOYIb XPAHUJIUINEM JaHHBIX, UJIN JaKe PeJis-
IMOHHOM 6a30#1 JaHHBIX, TaKkoil Kak Berkeley DB.

3epkano FTP

Crenyroiuii IpuMep NOKa3bIBaeT, KaK coequHATHCS ¢ cepBepoMm FTP u pe-
KYPCUBHO IOJyYaTh Bce (hailyibl C 3TOTO cepBepa, HauMHAasA C HEKOTOPOTro
KaTaJjora, oIpeessieMoro IoJb3oBaTejieM. Kpome TOro, sTOT CIleHApPUM
TO03BOJIAET YHAIATH (alijbl II0CJe TOT0, KaK OHU OBLIMN IOJYy4YeHbI. BB MO-
JKeTe 3aJaThCs BOIIPOCOM: «3aueM HYsKeH Takou cienapuii? Passe Bce aT0
HeJIb3s ceJiaTh ¢ IoMoIIbIo rsync?». OrBeT Ha Hero: «Ila, aTo Tak». OgHa-
KO KaK ObITh, €CJIM YTUJINTA I'SYNC OTCYTCTBYET Ha cepBepe, I'fe BhI paboTae-
Te, U y Bac HeJOCTAaTOUHO IIPaB, UYTOOLI YCTAHOBUTH ee? (ITo HeOOBIYHO AJIA
CHUCTEeMHOTO afMUHUCTPATOPa, HO TaKoe ToKe ObiBaeT.) Miu Kak ObITh, ec-
JIX Y Bac HET JAOCTyIla K CePBEPY, OTKY/a BbI MILITAETECH HOJYUYUTDH (Paiiabl,
yepes SSH uau rsync? B Takux cuTyanusax JaHHBIN ClieHapuil OyaeT ciry-
JKUTH aJbTePHATUBOM. MICXOMHBINA TEKCT CIleHAPUS 3€PKAaJINPOBAHUSA IPU-
BOAUTCS HUKE:

#!/usr/bin/env python

import ftplib
import os

class FTPSync(object):
def __init__(self, host, username, password, ftp_base_dir,
local_base dir, delete=False):

self.host = host

self.username = username
self.password = password

self. ftp_base_dir = ftp_base_dir
self.local_base_dir = local_base_dir
self.delete = delete

self.conn = ftplib.FTP(host, username, password)
self.conn.cwd(ftp_base_dir)
try:
os.makedirs(local_base_dir)
except OSError:
pass
0s.chdir(local_base_dir)

def get_dirs_files(self):
dir_res =[]
self.conn.dir(".", dir_res.append)
files = [f.split(None, 8)[-1] for f in dir_res if f.startswith('-")]
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dirs = [f.split(None, 8)[-1] for f in dir_res if f.startswith('d")]
return (files, dirs)

def walk(self, next_dir)
print "Walking to", next_dir
self.conn.cwd(next_dir)
try:
0s.mkdir(next_dir)
except OSError:
pass
0s.chdir(next_dir)

ftp_curr_dir = self.conn.pwd()
local_curr_dir = os.getcwd()

files, dirs = self.get_dirs_files()
print "FILES:", files

print "DIRS:", dirs

for f in files:

print next_dir, ":", f
outf = open(f, 'wb')
try:
self.conn.retrbinary( 'RETR %s' % f, outf.write)
finally:

outf.close()
if self.delete:
print "Deleting”, f
self.conn.delete(f)
for d in dirs:
0s.chdir(local_curr_dir)
self.conn.cwd(ftp_curr_dir)
self.walk(d)

def run(self):
self.walk(".")

if __name__ == "__main__
from optparse import OptionParser
parser = OptionParser()

parser.add_option("-0", "--host", dest="host"
action='store’', help="FTP host")
parser.add_option("-u", "--username”, dest="username"”
action="store’, help="FTP username")
parser.add_option("-p”, "--password”, dest="password"”
action='store', help="FTP password")
parser.add_option("-r", "--remote_dir", dest="remote_dir"
action="store’, help="FTP remote starting directory")
parser.add_option("-1", "--local_dir"”, dest="local_dir"”
action='store', help="Local starting directory")
parser.add_option("-d", "--delete”, dest="delete"”, default=False,

action="store_true’, help="use regex parser"”)

(options, args) = parser.parse_args()
f = FTPSync(options.host, options.username, options.password,
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options.remote_dir, options.local_dir, options.delete)
f.run()

ATOT clieHapUI BRITJIAAUT IIPOIIEe C UCI0JIb30BaHUEeM KJacca. KoHCTpyKTOp
KJIacca MPUHUMAET HeCKOJbKO mapaMeTpoB. YToObI COEUHUTHLCS C CepBe-
POM, KOHCTPYKTOPY HEOOXOAMMO mepeaaTh uMs yaajaeHHoro xocrta (host),
UMs ToJsib3oBaTesida (username) m mapoJab (password). Ilapamerpsr ftp_ba-
se_dir m local_base_dir mepegaroTcs, UTOOBI IIEPEMECTUTLCSA B TpeOyeMbIe
KaTaJIOTH Ha CTOPOHE cepBepa M Ha CTOPOHE JIOKAJIbHOTO KOMIIbioTepa. I1a-
pameTp delete — 3To OOBIUHBIH (hjIaT, KOTOPBIN YKa3bIiBaeT, TpedyeTcs Jau
yaaaaTh (paiabl Ha yaAaJeHHOM cepBepe IOocJe UX 3arpys3ku. B ompezmese-
HUY KOHCTPYKTOPA BUAHO, UTO 9TOMY IapaMeTPy II0 YMOJTYaHUIO IPUCBaK-
BaeTcd 3HaueHue False.

ITociie yecTaHOBKM 9THUX 3HAUEHUH B BUE aTPUOYTOB 00'bEKTa BHIMOJIHAETCS
coefuHeHNe ¢ YKasaHHBIM cepBepoM FTP m mpomsBomuTcs perucrparus.
3aTeM OCYIIeCTBJISIETCS IIePeXo] B HaUaJIbHBIM KaTaJIOT HAa CTOPOHE cepBe-
pa 1 B HaUaJbHBIN KaTaJor Ha JOKAJIbHOM KOMIIbIoTepe. IIpek e ueM BBI-
TOJIHUTD IIepexol B TpebyeMblil KaTajaor Ha JIOKAJIbHOM KOMIIbIOTEpe, CIie-
Hapuii cHavaja IbITaeTca co3aaTh ero. Eciiu KaTajor y»Ke CyIecTByer, 0y-
IeT MoJy4eHo uckaoueHnue 0SError, KOTopoe UTHOPUPYETCS CIleHapUeM.

B kiacce ompenensaoTcsa TpU AOIMOJHUTEIBHBIX MeToxa: get_dirs_files(),
walk() u run(). Metox get_dirs_files() ompenmensier, Kakue Gaiijabl HAXO-
IATCS B TEKYIleM KaTajiore U KaKue U3 HUX ABJIAIOTCSI OObIYHBIME (haiiia-
MU, a Kakue Katagoramu. (K cioBy ckasaTh, Takoii criocob 6ymeT paboraTh
TOJBKO B CayUae cepBepa, paboratorero mon yopasiaenuemM UNIX.) Ompe-
IejieHUe, KaKkue n3 (haioB ABIAIOTCSI OOBLIUHLIMY (PaiiiaMu, a KaKkue KaTa-
JoraMu, IPOM3BOJUTCS II0 IEPBOMY CUMBOJIY B CTPOKAX IIOJYUEHHOTO CIIH-
cka. Eciu mepBuIii CMMBOJI d, 3HAUUT, — 9TO KaTajaor. Ec/iu mepBLI CUMBOJI
‘-’, 3HauuT, — 9T0 (paita. Biarogapsa sTomy clieHapuil He OymeT ciaenoBaTh
3a CUMBOJIMYECKMMM CCBHIJIKAMHU WJIU 3aHUMATHCSA 00pabOTKOM OJIOUHBIX
YCTPOMCTB.

Crenyroiiuii MeTOZ, KOTOPLII OIpeaesieH B KJacce, — 3T0 MeTonm walk().
B sToM MeToze BHIMOJMHAETCA BCA OCHOBHAsS pabdora. Metox walk() mpuHHT-
MaeT eJUHCTBEHHBII ITapaMeTp: CAeA YOI KaTaaor, KOTOPLIi TpebyeTcsa
moCceTHUTh. IIpexie ueM IBUHYTLCA AAJIbIle, HAIIOMHUM, YTO 9TO PEKYPCUB-
Hasg pyaknusa. Oxa 6yaeT BBISBIBATEH caMy cebsa. Eciu kakoii-mmbo KaTaaor
COEPsKUT Apyrue Karajoru, meton walk() Taxskxe oboiimer mx. MeTon
walk() cHauaJia MepexoJuUT B YKa3aHHBIN KaTaJIoT Ha CTOPOHE cepBepa. 3a-
TeM BBINOJIHSIETCA IIePeXol] B OMHOMMEHHBIN KaTaJIoT Ha JOKaJbHOM KOM-
nbpIOTEpPE, IPU 3TOM, B cJiydyae HeOOXOQMMOCTH, KaTaJor co3gaercs. Ilorom
TeryInasa no3uitus Ha cepBepe FTP u Ha JoKaJIbHOM KOMITBIOTEPE COXPAaHSI-
eTcd B mepeMeHHBIX ftp_curr_dir u local_curr_dir ajsa mocjaenyromiero uc-
nosb3oBaHudA. [lasnee ¢ momorbio Metona get_dirs_files(), o KOTopoMm y:xe
TOBOPUJIOCH BEIINIE, ITPOU3BOAUTCS IIOJyUeHNE CIIMCKOB (paiijioB 1 KaTajo-
roB. 3arpyska Kakaoro (aiija B KaTajore MPOU3BOLUTCSA C IIOMOIIIbIO Me-
Toma FTP retrbinary(). Kpome Toro, eciu ObLI ycTaHOBJeH (iar delete,
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BBINOJIHsSETCA yAajleHue (aiiaa. 3aTeM BBIIOJIHAETCS ePeXo] B TeKyIIue
KaTtaJjoru Ha cropoHe cepBepa FTP u Ha 1oKaJIbHOM KOMIIBIOTEPE U BBI3HI-
BaeTcs MeTo walk() aasa o0xoma HUMKedeKallnx KaTaaoros. Ilepexos B Te-
Kylire KaTaJIOI' BBIIIOJIHAETCA OJId TOro, t'ITO6I:I IIPX BO3BPAIlE€eHUH U3 pe-
KYPCUBHBIX BBI30BOB MeTojla walk() MBI OKa3aJuch B TOM JKe caMOM MecCTe,
rae 1 OBLIN.

ITocnemuuii MmeTOn, KOTOPLINA OIIpeZiesieH B KJjacce, — 9To meTon run( ). Me-
ToA run() co3maH UCKJIIOUYUTENLHO I yaobcTBa. OH mIpocTo BHIBHEIBAET Me-
Tox walk() um mepemaer emy Terkyiui kataaor FTP.

B criemapuu npegycMoTpeHa TOJMBKO camMasa HeobxommuMmass o6paboTKa OIu-
0OK M MCKJIOUUTEJbHBIX CUTyalluii. Bo-TepBhIX, ClleHApUl He IPOBEPSET
MIPaBUJIBHOCTh APIYMEHTOB KOMaHAHOM CTPOKHU U II0ATOMY II0JIb30BAaTEJb
IoJI:KeH 00eclleunTh IIepegavy, IIo KpaliHeil Mmepe, TpeX mapaMeTpoB — nMe-
HU yAAJeHHOT0 X0CTa, MMeHM II0Jb30BaTe] s U mapoJsa. Eciau Kaxkoi-i1mnoo
M3 3TUX IapaMeTpoB OyAeT OTCYTCTBOBATh, CIIeHAPUH OUeHb OLICTPO 3aBep-
HINTCA ¢ coobIieHneM 00 ommnoxe. Kpome Toro, ecau mpomsoIIo HCKI0Ue-
HUe, CIeHapuil He IIOBTOPsET MOUBLITKY 3arpysutTh (aii. To ecTh, ecau
YTO-TO OyIeT IPerATCTBOBATE 3aTpy3Ke aiiaa, Mbl MOJYUIUM HUCKJIIOUEHNE,
¥ paboTa MporpaMMBbI Ha 9TOM 3aBepIIuTcA. Eciiu ciieHapuii 3aBepINUT pa-
00Ty Ha MOJITTYTU, BO BpeMs 3arpy3Ku GaiijioB, TO IPHU CAEAYIOIIEM 3alIyCcKe
cIleHapuii MOBTOPHO 3arpysuT (aijibl, KOTOPbIe y:Ke OBLIN 3arpyKeHBI.
B rakoii peanmsainuu ecThb CBOM ILJIIOC, KOTOPBIA COCTOUT B TOM, UTO €CJIHU
(aiin GBI 3arpysKeH TOJBKO YaCTUYHO, OH He OyAeT yAajeH Ha CTOPOHE
cepsepa.
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dDyHKLUN 0OpaTHOro Bbi3oBa

KoHnenmnusa GyHKIIUI 06paTHOTO BbI30Ba U Iepegaun (pyHKIIUI B BUe IIa-
paMeTpoOB MOKEeT OKas3aThCs BaM HesHaKoMoii. Eciu aTo Tak, TO BaM ompe-
IeJeHHO CTOUT YIJIyOUTHCA B ee U3ydeHue, YTOObl MOHATH €e JOCTATOYHO
XOPOIIIO [IJisi IPUMeHeHUs Ha IPaKTUKe WU, [0 KpaiiHeil Mepe, HACTOJIb-
KO, UTOOBI MMOHWMATh, UYTO HPOUCXOIUT B CIleHAPWM, KOTJa BBl Oymere
BcTpedaTh ee. B s3bike Python GyHKIINYN ABAAIOTCSA «OOBIYHBIMU» O00HEK-
TaMU, TO eCTh BBl MOJKETe IIepelaBaTh UX U 00paIaThCa C HUMU KakK ¢ 00b-
eKTaMU, IIOTOMY YTO OHU JeUCTBUTEJIbHO ABJIAIOTCA 00beKTamMu. PaccmoT-
pum mpumep 1.

ITpumep 1. Pynkyuu — munuinble 06seKMbL

In [1]: def foo():
Lo print foo

In [2]: foo
Qut[2]: <function foo at 0x1233270>

In [3]: type(foo)
Out[3]: <type 'function'>

In [4]: dir(foo)
Outl[4]:
['__call__°
‘__class__°
'__delattr_
‘__dict__-
‘__doc__"
__get__’
'__getattribute__",
‘__hash__"
C__init_
'__module__"
‘__name__"
__new__",

'__reduce__"
'__reduce_ex__"
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‘__repr
'__setattr__’
t_oostr__
"func_closure’
‘func_code’
"func_defaults’
“func_dict’
"func_doc ",
‘func_globals’
"func_name " ]

IIpocToe obpalrenre K GyHKIINM, TAKOH KaK f00 M3 MPeObIAYIIEro IIpuMe-
pa, He IPUBOAUT K ee BbI30BY. CchbLuadachk HA UMA QYHKIIUYU, MOYKHO IIOJIY-
YaTh 3HAUEHUA JI00bIX aTpubyTOB GYHKIMU, KOTOPELIE OHA MMEeT, U JaKe
obpamaTbca K QYHKIIUY II0 IPYTOMY UMeHU, KaK II0Ka3aHo B IpuMepe 2.

ITIpumep 2. Obpaujenue k¥ QYHKYUU NO UMEHU

In [1]: def foo()
Lo """3TO CTpOKa AOKYMEeHTMpoBaHus "
print "IN FUNCTION FOQO"

In [2]: foo
Out[2]: <function foo at 0x8319534>

In [3]: foo.__doc__
Out[3]: "this is a docstring’

In [4]: bar = foo

In [5]: bar
Out[5]: <function foo at 0x8319534>

In [6]: bar.__doc__
Qut[6]: "this is a docstring’

In [7]: foo.a = 1

In [8]: bar.a
OQut[8]: 1

In [9]: foo()
IN FUNCTION FOO

In [10]: bar()
IN FUNCTION FOO

31ech Oblyia co3maHa HoBasdA GyHKIIUSA 00, TaK YTOOBI OHA COAepIKaja CTPO-
Ky IOKyMeHTupoBaHUA. Ilociie 5TOTO MBI 3asABMIIN, UTO IIepeMeHHas bar 6y-
IeT YKasblBaTh HA TOJHKO YTO CO3qaHHYI0 (hyHKIM0 f00. B sisbike Python
TO, YTO BBl IPUBBIKJIMN CUUTATDH IIEPEMEHHBIMHU, B JeHCTBUTEILHOCTY ABJIA-
eTCsI IPOCTO MMEHAMHU, YKa3bIBAIOIUMY (MU CCHLIAIOIIIMMUCS) Ha HEKOTO-
pule 00BeKThI. IIporiece mpucBanBaHUSI UMEHU 00BEKTY HA3bIBA€TCA «CB-
3pIBaHUEM MMeHU». [loaTomy, Korga MbI co3fanu QyHKIUo f00, Ha caMoM
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JIeJe MBI CO3Jau O0BEKT (PYHKIIUU, a 3aTeM CBSA3aJIM ero ¢ MMeHeM foo.
Bocronb30BaBIINCh MHTEPAKTUBHOM 06010uk0i IPython, 4To6bI HOMYUYNTH
OCHOBHYIO mH(poOpMAaInio 06 mMeHu f00, MBI MOJYUYUIU COOOIIIEHUE O TOM,
uTo 3710 hyHKIUa foo. MHTEPECHO TO, UTO 000JIOUKA CKasaja TO JKe camoe
u 06 UMeHU bar, a UMeHHO, UTO 9T0 GYHKINA f00. MBI YCTaHOBUIN 3HAUE-
Hue aTpubyra GyHKIUHU f00 U CyMeJu O0PATUTHCA K HEMY C IIOMOIIIBIO MMe-
HU bar. A BBI30OB IO mMeHaM f00 U bar maJ ofuHAKOBLIE Pe3yJIbTaThI.

OnHO U3 MeCT B 3TO¥ KHUTe, I'Jle MbI UCIIOJb3yeM (PYHKIIUM 06paTHOTO BBI-
30Ba, — 910 ryaaBa 5 «Cetu». I[lepemava GyHKIINN B KauecTBe ITapaMeTpPOB,
KaK 9TO CJleJIJaHO B YKa3aHHOU IJIaBe B IIpUMepe, JeMOHCTPUPYIOIIEM WC-
moJib3oBaHMe MoAyaa ftplib, obecmeunBaeT BLICOKUM JUHAMI3M BO BpeMs
BBITIOJTHEHUS U TUOKOCTDH BO BpeMsA pa3paboTKM U MOKET Jarke PAcIIuPATH
BO3MOJKHOCTHY IIOBTOPHOM MCIIOJB3YEMOCTH IIpOrpaMMHOro Kozga. Jlake ec-
JIU BBI II0JIATAEeTe, YTO BaM HUKOIIa He IPUAETCS UCII0JIb30BaTh QYHKIINHU
0o0paTHOTO BLI30Ba, caMa IIepecTPOMKa MpoIlecca MbIIIJIeHUA Ipu Jo0aBie-
HUU 3TUX 3HAHUN K BalleMy MBICJIUTEJLHOMY apceHaJy IIPeACTaBJIAET
OOJIBIIIYIO I[EHHOCTD.



AndaBnTHbIN yKasaTesb

CneumnanbHble CUMBOJSbI

\ (cuMBoOJI 06GpaHOTroO cJIera),
9KpaHUPOBaHHELIE [1I0CJIEI0BATEIbHOCTH,
105

! (BoCKJIMITATEIbHBII 3HAK), BHIIOJHEHNE
KOMaHJ CUCTeMHO 00010uKu, 64

!l (1Ba BOCKJIMITATEIbHBIX 3HAKA),
BBIMIOJTHEHYE KOMAaHI CUCTEMHOMN
060s104KHU, 65

% quickref, komanga, 59

% -TAB, mocem0BaTeIbHOCTD, 58

" (amocTpod), cosmanme CTPoK, 103

? (BOIIPOCUTEIBHEIN 3HAK), IOJTyUEHUIE
cupaBKu, 34, 58

_ (cuMBOJI TOAUEPKUBAHMA)

B IMeHAaX IIepeMeHHbIX, 67

__, (onBa cuMBOJIA TIOJUEPKUBAHUA),
o0bexT, 88

___, (Tpu cuMBOJIa TOAUEePKUBAHUSA),
00BbeKT, 88

A

Active Directory, ncmosb3oBaHue us
cueHapues Ha si3pike Python, 482
alias, pyurnusa (cuemuaabaas), 61, 95

Apache, cepsep
aHaau3 KypHaaoB (mpumep), 146
paboTa ¢ KOHGUTYypPaIMOHHBIM (haitiom

(mpumep), 131

appscript, mpoexTt, 294

ARP, npoTokou, 271

asr, yruaura, 296

attrib, arpubyT (ElementTree), 155

bookmark, byakusa (cuenuaabHas), 69
Boto (Be6-cay:x661 Amazon), 301

Buildout, uacrpymenr, 335
paspaboTKa ¢ UCII0Jb30BaHUEM, 339
bzip2, anropurm cixatus, 248

C

call(), dyarmusa (subprocess), 351
cd, pyurnus (cuenuaibHasn), 68
close(), merox, 136
close(), merox (shelve), 434
close(), dyuknus (mogyas socket), 187
cmp(), byarmusa, 231
ConfigParser, monynab, 477
connect(), meroz (moxynas ftplib), 197
connect(), byaknusa (moxysas socket), 187
__contains (), omeparop, 107
cPickle, 6ubiuorexa, 433
cron

3aIlyCK IpoIeccos, 382

D

.deb, makersr, 47
dhist, pyuknusa (cnenuanpuas), 71
dircmp(), dyarnua (moxynas filecmp), 231
distutils, 314, 332
Django, miatdopma paspaboTKu Be6-
npuioxkenuii, 404
NpUIoKeHre 0asbl JaHHBIX, CO3IaHMIe
(mpumep), 413
dnspython, moxgyis, 480
DOM (Document Object Model —
00'beKTHASI MOJeJb JOKyMeHTa), 1564
drawString(), merox (ReportLab), 178
DSCL (Directory Services Command
Line — KoMaHIHASA CTPOKA CIYIKOBI
KaTaJioros), 293



500

AndaBUTHbIN yKa3aTenb

E

easy_install, moxyis, 315
IOTOJHUTEIbHBIE 0COOeHHOCTH, 318

easy_install, yrunura, 48

edit, pyuruusa (cnenuanabuas), 55

.egg, (aitne! (makersr), 48

eggs, popmar
IJIs1 yIpaBJieHusa nakeramu, 314, 324
npeobpasoBaHue OTAeILHOrO0 (haiiaa .py

B Ilaker, 322

ElementTree, oubaunorera, 153

email, maker, 181

end(), meTox, 130

endswith(), meroz, 109

__enter__ (), metoz, 136

EPM, meHemxep nmakeros, 344

exec_command(), metozm, 207

__exit (), meroz, 136

F

fields(), meTox, 75

file, o0beKT, cosmanue, 135
filecmp, moxyss, 230

find(), metox, 108

find(), metox (ElementTree), 155
findall(), metonm, 121, 125, 126
findall(), merox (ElementTree), 155
finditer(), metozn, 126

fnmatch, mogynas, 239

fork(), metoxm, 385

FTP, sepkaio, 492

ftplib, moxynn, 195

G

gdchart, momyan, 174
get(), meron (ElementTree), 155
getresponse(), metog (MmoayJib httplib), 195
glob, moxysn, 239
GNU/Linux, omeparuoHHas CUCTEMA
PylInotify, mogyas, 291
agMuHucTpupoBanue cucreMm Red Hat
Linux, 298
agmuHUCcTpUpoBauue cuctem Ubuntu,
299
yupasJienue cepsepamu Windows
u3 Linux, 309
Google App Engine, 302
grep(), meroz, 74
groupdict(), metox, 130

groups(), metox, 130
gzip, cokarue, 248

H

HardwareComponent, kiacc, 415

HBox (PyGTK), 397

hist, pyurnus, 91

HTML, nonyuernue us popmara ReST, 169
httplib, mogyas, 193

IMAP, nmporokoa, 161

imaplib, mogysin, 162

import, uaCTpYKIIMA, 39

In, BcTpoerHasa nepemennas, 52, 53

in, omeparop, 107

index(), meTox, 108

__IP, nmepemennasa, 66

IPAddress, xaacc (Django), 417

ipy_user_conf.py, daitm, 56

IPython, unrepakTuBHas obosouka, 45, 48
edit, pyurnus (cuenuanbuasn), 55
aBTOMATU3AIUA U COKpaIlenusd, 95
B3aumogericteue ¢ IPython, 49
BO3MOMKHOCTS JOIOJHEeHNA, 54
3arpyskKa 1 yCTaHOBKa, 29, 46
ucropud Komauz, 90
HacTpoiika, 56
c6op uHpopmaruu, 81

.ipython, karasmor, 56

IPython, coobitecTBo mosab3oBareei, 45

J
join(), merox, 116

L

LDAP, ncnosb3oBaHUe U3 ClleHAPUEB Ha
as3bike Python, 482

LDIF ¢atinsl, umnoptupoBanue, 483

listdir(), pyarmusa (mogyas os), 232

lower(), meTox, 113

Is(), dbyuknusa (Scapy), 217

Ismagic, hyuknusa (cnemuansHan), 57

Istrip(), merox, 110

M

macro, yHKIIuA (cnemuanbHadg), 95
magic, pyHKIUA (cnenuanpHasg), 58



AndaBUTHbIN yKa3aTenb

501

match(), metox, 126

mglob, komauga, 80

MIB (Management Information Base —
0asa ympasJdoriei madopmarum), 253

MVC (Model-View-Controller — mogesnb-
mpeacTaBjIeHue-KOHTpoJLIep), 405

MVT (Model-View-Template — mogens-
npejacraBieHnune-adaou), 405

N

\n, CHMBOJI HOBO# cTpoKH, 105
__name__, mepeMeHHasd, 88
Net-SNMP, 255, 256

uccaeIoBanmue MeHTpa o00paboTKu

OaHHBIX
MoJIyueHre MHOKeCTBA 3HAUeHUH,
263

paciiupeHue BO3MOKHOCTei, 271

YCTaHOBKA U HACTPOIiKa, 254
Net-SNMP, 6ubaunoreka, 254
not in, omepartop, 107

o

OID (upeHTUGUKATOPHI 00HEKTOB), 253
open(), metox, 135
open(), merox (shelve), 434
OpenLDAP, ucnosib3oBaHue U3 CIleHApUEB
Ha sa3biKe Python, 482
OperatingSystem, knacc (Django), 417
optparse, moxgynib, 462
0S8, MOJYJIb, 222
listdir(), pyurmusa, 232
remove(), metos, 235
KOIMPOBaHUeE, IepeMeleHne,
IepenMeHOBaHUe U yajleHue, 224
nyTH, KaTajaoru u gaiasr, 226
OSA (Open Scripting Architecture —
OTKPHITAsA apXUTEKTypa clieHapues), 294
Out, BcTpoeHHad mepemMeHHad, 53

P

page, byHKIUA (crenuaabHasg), 81
paramiko, 6ubaunorexa, 206, 208
parse(), metox (ElementTree), 154
pdef, dyuknusa (cuenuaabHasn), 82
PDF-¢aiine1, coxpaHeHUe TaHHBIX, 178
pdoc, hyHKIUA (cHenuaabHas), 82
Perspective Broker (6pokep
MepCIeKTUBEI), MeXaHusM, 213

Pexpect, uacrpymenr, 275
pfile, pyuxmusa (cuemuaasuas), 82
pickle, moxysin, 428
pinfo, @yukusa (cmenuantbHasdg), 83
platform, mogyas, 279
Plist yupasmenue daitiamu, 298
Plone, cucrema ynpaBieHus
COJepPsKUMBIM, 336
POP3, nporokou, 161
Popen(), pyuxnus (subprocess), 351
Popen(), byaxnus (moayab subprocess),
368
poplib, mogyasb, 162
print, nacTpykmus, 51
processing, Moayib, 379
psearch, dyHKIusa (cnenmuantbHasn), 86
psource, QyHKIIUA (cnenuaabHasg), 85
pwd, GyHKIHA (crenuaabHasd), 12
py-appscript, mpoexT, 294
PyDNS, monyiab, 480
PyGTK, npunoxxenusa
IpOCTOe MpUJoKeHue (mpumep), 392
PyInotify, mogyas gna GNU/Linux, 291
Pyro, mnargopma, 202
PySNMP, 6ubauorera, 254
pysysinfo, moayas, 39
Python Package Index, kaTajior makeToB
Python, 330
Python
MOTHBAIIUA K UCIOJb30BaHUIO, 28
MIPOCTOTA B U3yueHUU, 28
nakeTsl, 48
CcOO00II[eCTBO MOJIb30BaTeIei, 45
cTaHZapTHaa OubIMOTEeKa A3BIKA, 26
python-ldap, moayas, 482
python-reportlab, maker, 178
python-textile, maker, 172

R

re, MoayJab, 120

read(), meTox, 135, 137

readline(), meTom, 137

readlines(), meton, 137

rec, rupexkTusa, 80

recv(), byakuusa (moxyab socket), 187
rehash, @pyuxuus (cnenuansuas), 65
rehashx, pyurnusa (cnenuanpHast), 67
remove(), MmeToJ (MOAYJ b 0s), 235

rep, GyHKIUA (cnenmuaabaasa), 98
replace(), metonm, 117



502

AndaBUTHbIN yKa3aTenb

ReportLab, 6u6suorexa, 178

__repr__, mpejcTaBJieHUe CTPOK, 106

request(), meroz (Mmoxaysis httplib), 195

reset, pyHxknusa (coeruanbHasdg), 97

ReST (reStructuredText) popmar, 169, 330
npeobpasoBanue B popmar HTML, 169

ReSTless, yruaura, 330

retbinary(), merox (Mmoxayss ftplib), 197

rstrip(), merox, 110

rsync, yruaura, 241, 492

run, pyHKIuA (cruernuaabHasg), 97

S

s, aTpudyT, 76
save, QyHKIUA (ciemuaabHasna), 98
save(), metox (ReportLab), 178
SAX, simple API for XML (apocToii
OPUKJIagHON nHTepdeic A1 paboThl
¢ dopmarom XML), 153
Scapy, nporpamma, 216
cosgaHue clieHapues, 219
screen, IpuUJIoKeHue, 364
search(), merox, 126
search(), metox (imaplib), 163
send(), byuriusa (Mmoxyab socket), 187
Server, kiacc (Django), 417
Service, kiacc (Django), 417
setuptools, 6ubanorexka, 314
easy_install, mogynnb
IOIOJIHUTEIbHBIe 0COOeHHOCTH, 318
TOUYKH BX0za, 329
SFTP (Secure FTP), 208
sh, mpopuias, 77
shelve, mogyan, 160, 174, 434
showPage(), metozn (ReportLab), 178
shutil, mogyap
KONMPOBaHUeE IepeBa JaHHbIX
(mpumep), 224
IepeMelneHne AepeBa JaHHbIX
(mpumep), 225
yIoajeHue qepeBa JaHHBIX (IpuMep),
226
SMTP, ayreaTudpuranusa, 181
smtplib, maxer, 180
SNMP, nporokoJ, 252
Net-SNMP, 254, 256
paciiupeHnue BodaMoskHocTeit Net-
SNMP, 271
SNMP, nporokoJ, 252
rubpuguasle nacTpyMeHTEI SNMP, 270

VHTErPaIus B CeTh IPeAIIPUITUS
C IOMOIIbIO Zenoss, 276
ucciefoBaHme IeHTpa 00paboTKu
ITaHHBIX, 260
IMOJIyueHre MHOKEeCTBa 3HAUYEHUIH,
263
yIpaBJieHue ycTpoiicrBamu, 275
yCTaHOBKA U HACTPOIKa, 254
snmpstatus, nuacrpymenrt, 270
socket, mogysin, 186
socket(), byakuusa (moxysas socket), 187
span(), metox, 130
split(), merox, 113
splitlines(), merox, 115
SQLAlchemy, 244
SQLAIchemy ORM, 456
SQLite, bubinorexa, 449
SSH, npotokoJi, 206
start(), metrox, 130
startswith(), meTox, 109
starttls(), merox, 182
store, hyHKIUA (crienuaabHasn), 97
Storm ORM, 452
__str__, mpeacrasaenue cTpok, 106
str, Tum, 103
StringlO, moxnynb, 143
strip(), merox, 110
subprocess moayib, 350
subprocess, moayJib, 32
subprocess.call, 31, 32
Supervisor, yuaura, 361
Sys, MOAYJb, 141
sys.argv, arpudyrt, 460
sysDescr OID, 253, 257
system_profiler, yruaura, 156

T

tag, arpubyt (ElementTree), 155

tar, yrunura, 246

tarfile, mogysn, 246

text, arpubyt (ElementTree), 155

textile, moxynn, 172

time, yrunura (UNIX), 123

timeit(), dyaxmua, 122

Trac, Buku (wiki), 184

Trac, cucTema oTCJaeKUBaHUA IIPOOJIEM,
184

Twisted, mrardgopma, 209

TwistwdSNMP, 6ubiauorexa, 254



AndaBUTHbIN yKa3aTenb

503

U

UDP noprts! ans pa6orsr ¢ SNMP, 252
upper(), merox, 113

urllib, mogysb, 145, 197

urllib2, moayas, 199

Vv

VBox (PyGTK), 397
virtualenv, uacrpyment, 339
VMware, 300

w

web2ldap, nacrpymenr, 484

who, QyuKIIua (crienuaiabHasn), 88
who_ls, dyuknusa (cneruanbHan), 88
whos, QpysKIus (crenuaibHasn), 89
with, uaerpyknusa, 136

wrapper(), byakmus (curses), 401
write(), merox, 136, 139
writelines(), metoz, 139

X
XML-RPC, 200

Y
YAML, ¢opmar gaHHbIX, 437

Z

Zenoss API, 254
yupasJieHnue cepsepamu Windows us
Linux, 309
Zenoss, MpuKJagHoit nuurepdeiic, 276
ZODB, moxynb, 441

A

Aapon Xusrerace (Aaron Hillegass), 164
aBTOMATU3AIUA U COKpaIleHus, 95
aBTOMATU3AINA ITIePeCO3TaHNI
paszgena, 296
aBTOMATHU3UPOBAHHBIA cOOD
uabopManumu, 160
aBTOMATU3NPOBAHHBIN IIPHEM
2JIEKTPOHHOI MouThl, 161
aBTOMATHYECKOE BOCCTAHOBJIEHNE
cucremsbl, 296
aIMUHUCTPUPOBAHNE
Red Hat Linux, 298

Solaris, 299

Ubuntu, 299
aKTHBHAA BepCcUsd IIaKeTa, u3MeHeHue, 322
aHaJIN3 XKYPHAJIOB, 146
arocTpo(dsbl, co3gaHue CTPoK, 103
apXWBUPOBaHUE JaHHBIX, 246

npoBepKa cogepsxumoro ¢aitaos TAR,

249

ayTeHTU(pUKaIusa

IIpY YCTAaHOBKE IAKeTOB, 323

o nporokoay SMTP, 181

b

0JIOKM TPOrPaMMHOT0 K04,
pemakTupoBanue, 55

opokep mepcnekTuBsl (Perspective
Broker), mexauusm, 213

BBOJ,
CTaHJapTHLIN BBOJ 1 BEIBOJ, 140
BeO-IIPUJIOXKEeHU, co3faHme, 403
BeO-cay:k0bI Amazon Ha ocHoBe Boto, 301
B3aumogericteue ¢ IPython, 49
B3aUMO/IefiCTBUS MeKAy mpoieccamu, 199
Buure Baiiawo (Ville Vainio), 47
BupTyanusanud, 300
BUPTYaJIbHbIE OKPY KeHNs, COGCTBEHHBIE,
342
BJIOYKEHUA (9J€KTPOHHAS IToUTa),
oTmpaBKa, 183
BHeIpeHNe KOMaH[ 000JI0YKHI
B MHCTPYMEHTHI KOMAaHIHOM CTPOKK
Ha a3eike Python, 470
BOCCTaHOBJIeHUE JaHHbBIX, 246
BBEIBO/L
CTaHJapTHLIN BBOJ 1 BIBOI, 140
BBIBOJ pe3yJibTaToB B IPython u 8 Python,
52
BBIBOB yJAaJIeHHBIX IIporeayp, 199
Pyro, mnargopma, 202
XML-RPC, 200
BBIIIOJIHEHUE UHCTPYKIUiA, 30
BBINOJIHEHNE CUCTEMHEIX KOMaH, 64

r

resHepaTop o0beKT, 228
rubpugabie nECTpyMeHTEI SNMP
(cozmanue), 270
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rucrorpamMma, cosganue, 174
rpaduueckuii uaTEpdeiic, cosganue, 390
Django, miargopma paspaboTKu BeO-
npuioxenuii, 404
Be6-mIpuIoKenus, 403
IpUJIOKeHUe 6a3bl JTaHHBIX (IIpUMeED),
413
IPUJIOKEeHUe AJIs mpocMoTpa (daitra
JKypHasia BeO-cepBepa Apache
C IIOMOII[bIO curses, 398
¢ nmomoisio Django, 405
c nomorisio PyGTK, 394
mpumMep (IIPOCTOe IPUIIOKEHNE
PyGTK), 392
Teopus, 390

a

mamuble, 221
0S8, MOJYJIb, 222
rsync, yruaura, 241
apXMWBUPOBaHUeE, CHKATHE,
oToOpaskeHue 1 BOCCTaHOBJIeHUE, 246
KOIMPOBaHUeE, IepeMeIeHne,
nepernMeHOBaHUe U ynajaeHue, 224
MeTagaHHbIe, 244
o0befUHEHNE JaHHBIX, 233
nouck mabJsony, 239
nyTH, KaTajaoru u gaiasr, 226
cpaBHeHUe, 230
IeMOHBI, 384
IepeBo JaHHBIX
KOIIMPOBaHMUE C IIOMOII[bIO MOIYJISA
shutil (mpumep), 224
IepeMelneHne ¢ IOMOIILI0 MOIYJISA
shutil (mpumep), 225
yaajJgeHue ¢ IOMOIIbI0 MoAyJId shutil
(mpumep), 226
IepeBbs KaTaJOor0OB
nepenMeHoBaHUe (aitnos, 240
MOYUCK OyO0JNKATOB, 235
CUHXPOHU3AIUS C IIOMOIIBIO YTUINUTHI
rsync, 241
Moxum Pyaron (Jim Fulton), 335
auarpamMmebl, co3ganue, 174
momosiHeHUe, QyHKIusd, 54

3

3ar0JIOBKH OIIpeIeIeHnii, BBIBOI, 82
sarpyska IPython, 29, 46
3aIeprKKa BBIIIOJIHEHUA IIOTOKOB, 376

3anuch B (aiinsl, 139
3aIyCK

neMoHa, 384

KOMaHJ KOMaHIHOI 00010uKH, 31
sepkaJio FTP, 492

n

uneaTuduraTopsl 00beKkToB (OID), 253
U3BJIeUeHNe JaHHBIX U3 CTPOK, 107
IIOUCK BHYTpPHU CTPOKHU, 107
u3BJIeUeHUe cpesa cTpoku, 109
N3MeHeHUe PerucTpa CUMBOJIOB, 113
VMIIOPTUPOBaAHUE
mopyJeii, 31, 32
¢aitma LDIF, 483
VHBEHTApU3aIUsA MHOKECTBA
KOMIIBLIOTEPOB, 263
UHTEerpanusa KOHQUrypanuoHHex Ghaiios,
477
HccJiefoBaHMe IeHTPa 00paboTKY JaHHBIX,
260
moJyueHre MHOKeCTBa 3HaYeHuli, 263
ucropud Komauz, 90
HCTOPHUSA Pe3yabTaToB, 93

K

KaBBIYKH, CO3JaHMUe CTPOK, 103
karaaor NFS ¢ ucxogusiMu Tekcramu, 283
karaJjior maketroB Python (Python Package
Index, PyPI), 26
KaTaJoru
apxuBHpoBaHue, 246
00X0J C TOMOII[bI0O MOAYJIA 0S, 226
o0'beqUHEeHEe TePeBheB KaTaJIoroB, 233
MOYCK TIo mabJsony, 239
CUHXPOHMBAIUA C [IOMOIIBIO YTUIUTHL
rsync, 241
CpaBHEHUE C IIOMOIIBI0 MOIY IS
filecmp, 230
TeKYIIUA, UAEeHTUPUKAIIU
¢ momorIibo pwd, 72
YCTAHOBKA PACIIAKOBAHHOTO
IUCTPUOYTHUBA C UCXOLHBIMU
TeKcTaMu B, 321
Kesun I'm66c (Kevin Gibbs), 302
KJjouu ssh, 282
KOJIBI BO3BPATA, UCIIOJb30BaAHNIE
C IIOMOII[bI0 MOAYJIA subprocess, 352
KoMaHJ ucropus, 90
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KoMmaHgHad obomouka UNIX, 61
! (BOCKIMIIATEIbHBIN 3HAK), 65
!l (1Ba BOCKJIMITATeIbHBIX 3HAKA), 65
alias, pyuxnus, 61
bookmark, pyurnus, 69
cd, pyurnus, 68
dhist, pyaxmus, 71
pwd, Gyurmus, 72
rehash, pyurnus, 65
rehashx, pyuxmus, 67
sh, mpopuas, 77
BBIIIOJIHEHNE CUCTEMHBIX KOMaH/, 64
o6paboTKa CTPoOK, 73
MOACTAaHOBKA IIePEMEHHBIX, 72
KOMaHIHasd CTPOKa, 459
ConfigParser, monyab, 477
optparse, moxgysib, 462
BHeJpeHune KoMaH 000J09Ku, 470
WHTerpanuia KOHPUIypamumoHHbIX
daiimos, 477
OCHOBBI HCII0JIb30BAHUSA IIOTOKA
CTaHZAPTHOIO BBOJA, 460
KOHKAaTeHaIus CTPOK, 116
KOH(pUTrypalnoHHbIe (Pailabl, IPU
YCTaHOBKE IaKeTOB, 323
KOH(DJIMKTHI MEXAy IaKeTaMu,
ycrpaHenue, 339
Kpocc-IaTdopMeHHoe
aIMUHUCTPUPOBAHUE CUCTEM, 285
Kpocc-miaaT@opMeHHOe
nporpaMMupoBaHue Ha a3biKe Python
B UNIX, 279
KpyroBas guarpamma, cosgauue, 175

M

MeHeIKephbl KOHTeKcTa, 136
MeTagaHHbIe, 244
MHOT03aJaYHOCTD

U IIOTOKMU BBITIOJIHEHUA, 365

U Ipolieccsl, 378
MHOT'OCTPOYHBII TeKeT, 104

pas30ueHUe HA OTAEJIBHBIE CTPOKY, 115
MOIYJIU

UMIIOpTHpOBauue, 31, 32
MOTHBAIUA K UCIOJb30oBaHMUI0 Python, 28

H

Hacrpoiika IPython, 56
HedopMaTHpPOBaHHBIE CTPOKU, 105
B PEryJIsPHBIX BHIPaKeHUAX, 124

HYyMEPOBAHHBIE CTPOKY IPUTJIAIIEHM S
K BBOJY, 50

o

obeprru, 31
UMIIOPTUPOBaHUE CIleHapues, 31
00epTHIBaHKE NHCTPYMEHTOB KOMAaHIHOMK
CTPOKH clleHapuAMH Ha si3biKke Python,
470
obsiauHasa odpadoTka gaHubIX (cloud
computing), 301
BeO-cary kOBl Amazon Ha ocHoBe Boto,
301
00HOBJIEHME ITaKeTOB, 319
00paboTKa COOBITUIH B TOTOKE, 377
00paboTKa CTPOK, 73
o0paboTunKu coobITHIT, 391
o6xox nepeBa MIB, 258
o0beIuHEeHNE B CTPOKY, 116
o0'beHEeHNe JaHHbIX, 233
00'BbEKTHO-PEeNANUNOHHA IIPOEKIIHesd
(Object-Relational Mapping, ORM), 452
00BeKTHI ypasierud (B MIB), 253
olepalroHHbLIe CUCTEMEI, 278
0S X, 293
PylInotify, mogyans gia GNU/Linux,
291
aIMUHUCTPUPOBAHNE CUCTEM
Red Hat Linux, 298
Solaris, 299
Ubuntu, 299
BupTryaausanua, 300
Kpocc-mraTdopMeHHoe
IPOrpaMMUPOBAHYE HA SI3bIKE
Python B UNIX, 279
obsauHasa oopadboTka ganubx (cloud
computing), 301
yupasieHue cepsepamu Windows us
Linux, 309
oIpeeseHNe TUIIA OIlePAIlIOHHOMN
cucremsl, 280, 285
ocuoBsl Python, 29
BBIIIOJIHEHUE UHCTPYKIUit, 30
MOBTOPHOE MCII0Jb30BAHNIE
IporpaMMHOI0 Koza, 39
dbyarUH, 35
OCHOBBI HCIIOJIb30BAHUSA [IOTOKA
CTaHZapTHOTO BBoAA, 460
OTKPBITHIN KJtou ssh, cosmanue, 282
oToOpaskeHue JaHHbBIX, 246
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oTcTymnsl B si3biKke Python, 35
ouepeny, IOTOKU BHIIOJIHEeHU:A, 370

n

TMaKeThl
CTOPOHHUX IPOU3BOAUTENEH, 26
yCcTaHOBKA B (paiilyioByIo cuctemy, 319

nepenayva 3JeKTPOHHOI mouTsl, 180

nepenMeHOBaHUe (HailyioB B fepeBbIxX

KaTaJioros, 240

nepeMeleHue QaiioB
C IMIOMOIIBIO YTHUJINUTEI rsync, 241

nepecosnanue pasaenia, 296

IJIAaHUPOBaHUE 3aIycKa IPoIeccoB, 382

IIOBTOPHOE KUCII0JIb30BAHNE IIPOrPAMMHOTO

Kogza, 39

MOTOHIIUK JaHHBIX, 222

mogaep:kka readline, 90

MOACTAaHOBKA IIePEMEHHBIX, 72

TIOUCK
BHYTPH CTPOK, 107, 117

U peryJaspHbIe BeIpa)eHud, 120
IyOJIUKaTOB B 00beIUHAEMBIX
Karajgorax, 235
00beMOB IMamMATH (IIpumMep), 265
(aitioB u KaTaIoOroB HO MabIoHy, 239
MOTOKH BBIIIOJIHEHU s, 365
npurJaimiesne K BBoay B IPython
u B Python, 52
IIpueM 3JIEKTPOHHOU IMouThI, 161
IpUJIoXKeHue 0a3bl JaHHBIX, CO3JAHNE
¢ momortibio Django (mpumep), 413
IPUJIOKEeHHUe AJIs TpocMoTpa (daitia
sKypHasa BeO-cepBepa Apache
C IMOMOII[bIO curses, 398
¢ nomoibio Django, 405
c nomoibio PyGTK, 394

npoBepKa mopra (mpumep), 188
¢ ucnoabsoBaunem Twisted, 211
C UCII0JIb30BaHUEM MOAYJIA socket, 188

nporpamMmmupoBanue aasa OS X, 293

mpocTas cepuaamusanusd, 428
pickle, moxysn, 428
shelve, mogyab, 434
YAML, opmar gfauHbIX, 437
ZODB, moxnynb, 441
cPickle, 6ubsmorera, 433

npocTtoTa f3bika Python, 28

npopuau, 77

nporeccsl, 350, 378
subprocess moxyab, 350
HCIIOJb30BaHMe KOJOB BO3BPAaTa,
352

neMoHbI, 384

¥ MHOT'03aJa4HOCTh, 378

IJIaHUPOBaHUeE 3alycKa, 382

IOTOKY BBINIOJIHEHUA, 365

YIIpaBJIeHNE C IIOMOIIBIO IIPOTPAMMBI
screen, 364

yIpaBJieHNe ¢ IIOMOIIbIO IIPOTPaMMbI
Supervisor, 361

P

pas6op XML ¢ momoIbio 6ub6InoTeKn
ElementTree, 153
paszmenuTtenu, pasoueHne CTPokK, 113
pacupocTpanenue nHpopmamnuu, 180
OTIIPaBKAa BJIOYKEHUU SJIEKTPOHHOMN
mouTsl, 183
nepemava 3JeKTPOHHOM mouTsl, 180
peryJiapHbIe BeIpakeHusa, 120
u He()OpMAaTHUPOBaAHHBIE CTPOKU, 124
pesepBHOE KomupoBauue, 222
npoBepkKa cogepsxumoro ¢aitaos TAR,
249
pesyJabTaToB uctopusd, 93
penAnoHHAA cepuanusanusd, 448
SQLAIchemy ORM, 456
SQLite, 6udbaunorexra, 449
Storm ORM, 452
py4Hoi1 coop nnpopmaruu, 163

C

caliThl, 3aIUAIIEHHBIE ITAP0JIEM, YCTAHOBKA
makKeros, 323
c6op uudopmaruu, 81
aBTOMATU3UPOBAHHBIN, 160
BPYYHYIO, 163
pHreM 9JIeKTPOHHOM mouThI, 161
CBA3LIBaHUeE UMeH, 497
cepuaIn3amusa
npocrad, 428
pickle, momyinn, 428
shelve, mogynn, 434
YAML, ¢popmar gasHBIX, 437
ZODB, moxnyisb, 441
cPickle, oubanoreka, 433
pensnuonHas, 448
SQLAlchemy ORM, 456
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SQLite, 6ubauorexra, 449
Storm ORM, 452
ceTeBbIe IPUJIOKEHUA, YIIPABIIEeMbIe
cobprTuAMU, 209
ceru, 186
ftplib, mogyas, 195
httplib, mogynn, 193
Scapy, nporpamma, 216
co3maHUe clieHapues, 219
socket, mogynn, 186
SSH, npoToxoJ, 206
Twisted, mrardgopma, 209
urllib, mogyan, 197
urllib2, mozyas, 199
BBI30B YIAJEHHBIX TIPOIEAYD
Pyro, mnargopma, 202
XML-RPC, 200
ceTeBble KJIUEHTHI, 186
coxaTue JaHHBIX, 246
CHMBOJI BOITPOCUTEIbHOT0 3HaKa (?),
IIOJTy4eHMe CIIPaBKYU, 34
CHUHXPOHU3AIUI KATAJIOT0B C IIOMOIIILIO
YTUIUTEI rsync, 241
CKOMIMJINPOBAHHOE PEryIapHOe
BbIpasKkeHue, 121
CJIOJKHBIE 3a/IaUM, PEIlleHNe Ha SI3bIKe
Python, 22
corJIallleHus 110 MMeHOBaHUIO
IBa CUMBOJIA TIOAUYEepKUBaHUA, 67
co3TaHUe JOKYMeHTAIluu 1 OTYeTOoB, 159
aBTOMATU3UPOBAHHEBIHN cOOD
nHopmaruu, 160
IIpueM 3JIEKTPOHHOU ImouThI, 161
pacupocTpaHeHue nHpopmaruu, 180
OTIIPaBKAa BJIOKEHUH 3JIEKTPOHHOM
mouTsl, 183
nepenaya 3JeKTPOHHOI mouThl, 180
c6op nHpoOpMaM BpyUHYIO, 163
dopmaTupoBanue nupopmauu, 174
coxpaueHue B Bune gaiiios PDF,
178
co3maHue COOCTBEHHBIX BUPTYAIbHBIX
OKpYysKeHuit, 342
coo00111ecTBO moJib3oBareseir Python, 25,
45
COCTaBJIEHUE OTUeTa Ha OCHOBE (DailjioB
JKypHaoB Apache, 484
COXPAaHHOCTD JaHHBIX, 427
mpocTas cepuaamusanus, 428
pickle, momynn, 428
shelve, mogyis, 434

YAML, ¢popmar gasHBIX, 437
ZODB, moxnyib, 441
cPickle, oubamnoreka, 433
pensAnoHHAA cepuanusanusd, 448
SQLAlchemy ORM, 456
SQLite, 6ubsnorexa, 449
Storm ORM, 452
crenuajgbHbIe QPyHKIINU, 56
alias, 61, 95
bookmark, 69
cd, 68
dhist, 71
edit, 55
Ismagic, 57
macro, 95
magic, 58
page, 81
pdef, 82
pdoc, 82
pfile, 82
pinfo, 83
psearch, 86
psource, 85
pwd, 72
rehash, 65
rehashx, 67
rep, 98
reset, 97
run, 97
save, 98
store, 97
who, 88
who_Is, 88
whos, 89
cIIpaBKa
% quickref, komauzga, 59
3HaK Bompoca (?), 58
IO CIIeNAaIbHEIM QYHKIIUAM, 56
CIIpaBOYHASA JOKYMEHTAI[Us
CHMBOJI BOIIPOCUTEJIbHOTO 3HaKa (?), 34
cpaBHEHUe JaHHBIX, 230
comep:xumMoe haiyioB 1 KaTajaoros, 230
cpaBHEHUE KOHTPOJIBHBIX CyMM, 233
cpaBHEHME KOHTPOJBHBIX CyMM, 233
CpaBHEHUE CTPOK
upper() u lower(), meroasi, 113
craugapTHasa oubanorexa, 26
CTaHJapTHBIN BBOJ 1 BEIBOJ, 140
CTaHIapTHBIN BBIBOJ, MOAaBJIeHUE, 351
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cTpoku, 103
Apache, anaius xypHaIoB (IpuMep),
146
Apache, pa6oTa ¢ KOHQUTYPATTMOHHBIM
(daitiom (mpumep), 131
W3BJIEUEeHNE JTaHHBIX
MOMCK BHYTPHU CTPOKHU, 107
H3MeHeHNe perucTpa CuMBOJIOB, 113
HedopMaTHUpoOBaHHBIE CTPOKHU, 105, 124
o0bequHeHVe (KOHKaTeHanus), 116
MOXCK BHYTPU CTPOKHU, 107
peryJsapHble BeIpaskenus, 120
pasbueHue II0 CUMBOJIAM-
pasmenurensam, 113
cospanue (Tuim str), 103
cozpanue (FOuukox), 118
crpoku FOHUKOma, 118
yIajeHre BeqYIUX 1 3aBePIIAIOIIuX
npobebHBIX CHUMBOJIOB, 110
yaajgeHue comep:umoro, 110
CTPOKOBOE IIpecTaBaeHue, 51
clieHapuu KOHcoau, 329

T

TabauIa IICeBLOHIMOB, 65, 67
TaiMep BHYTPHU IIOTOKA, 376
TeKCTOBEIE (hailibl
pabora ¢ paitniamu, 134
aHaJIN3 "KYPHAJIOB, 146
3amnuck B ¢aiiisl, 139
pas6op XML ¢ momoIso
oubsmorexu ElementTree, 153
uyrenune us (aiaos, 137
cosmanue Gaiios, 135
TEeK I KaTajaor
upeHTuuKanud, 72
TeKyIuii pabounii KaTajaor, yCTaHOBKA
IUCTPUOYTUBA C UCXOLHBIMU
TeKcTamu B, 321
TeHeBasd UCTOPUs, 93
TOUKH BX0oza, 329
TPOIiHBIE KaBBIUKY, 104

Yy

yaajgeHue
BeAYINUX U 3aBepIIAIOINX
npobesIbHBIX CUMBOJIOB B CTPOKAaX,
110
3aKJIAI0K, 70

IepeMeHHbIX U3 HHTEPAKTUBHOTO
IpocTpaHCTBAa UMeH, 97
COZIePIKUMOTro CTPOKM, 110
COXpaHAeMbIX ITIepeMeHHbIX, 97
daiinos, 235
yupayieaue DNS ¢ moMo1ibio ciieHapueB
Ha A3bIKe Python, 480
yIpaBJieHHe naxkeramu, 313
Buildout, uacrpyment, 335
EPM, meHexm xep nakeTos, 344
virtualenv, nacrpymenr, 339
perucrpanusa nakera B Python Package
Index, 330
CO3IaHMe IaKeTOB C IIOMOIIBIO
distutils, 332
yupasJienue ceppepamu Windows us
Linux, 309
yupasJyieHue ycrporictBamu uepes SNMP,
275
YIpaBIAONN ClieHapuii, Ha ocHOBe ssh,
284
YCJIOBHBIE HHCTPYKIIUU
B Perl u Bash, 23
ycranoBka IPython, 29, 46
YCTAHOBKA IMAKETOB B (hallJIOBYIO CUCTEMY,
319

o

daitrsr
apxuBUpoOBaHUe, 246
MeTaJgaHHbIe, 244
00X0J C TOMOII[bIO MOAYJIA 0S, 226
o0'beUHEeHIe ePeBbeB KaTaJIoros, 233
IIeperMMeHOBAHNE B [ePEBbIX
KaTaJoros, 240
MOYCK II0 1mabJony, 239
pabora ¢ paitnamu, 134
aHaJIN3 "KypPHAJIOB, 146
3amuch B aitasl, 139
pas6op XML ¢ momoIbo
ouonuorexu ElementTree, 153
uTeHUe U3 (aiios, 137
cosmanue Gaiios, 135
cpaBHEHUeE C TIOMOIIIbI0 MOAY IS
filecmp, 230
ynanenue, 235
®epuanpo Iepes (Fernando Perez), 46
(¢oHOBBII pexkum, 259
dopmaTupoBauue nupopmanuu, 174
coxpaHeHue B Buje daiinos PDF, 178
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dbyaKIUH, 35
(byHKIVYT 06GpaTHOrO BHI30BA, 496
byHKIIMA aBTOAOIOTHEeHUS, 33

y

yreHue us paiios, 137

1]

ma6JI0HBI MCIIOJL30BaHUA optparse
True/False, 464
6e3 Karoueitr, 462
mojcyeTa Yrcjaa mapaMeTpos, 466
¢ BapMaHTaMH 3HaUeHU IapamMerpa,
467
C HECKOJIBKUMU apryMeHTamMu, 469
1a0JI0H IPOEKTUPOBAHUS «TUOPUI KYA3Y »
00epTHIBaHNe HHCTPYMEHTOB
cIleHapusSMHU Ha sa3biKke Python
C U3MEeHeHNeM UX IIoBeaeHusd, 473
00epTHIBaHNe NHCTPYMEHTOB
CIleHapusSMHU Ha a3bIKe Python
¢ IIOPOKIEeHUEeM IIpoIeccoB, 475
mabJIoH IPOEKTUPOBAHUA «KyA3y», 471
00epTHIBaHNe HHCTPYMEHTOB
cieHapusaMu Ha a3bike Python, 471
00epTHIBAHNE HHCTPYMEHTOB
CIleHApusSMHU Ha sa3biKe Python
C U3MEeHeHNeM UX IIoBefeHnsa, 473
06epTHIBaHNe HHCTPYMEHTOB
cIleHapusMHU Ha sa3biKe Python
¢ IIOPOKIeHUEeM IIpoIeccoB, 475

]

SKPaHMPOBAHHBIE [TOCIEL0BATEILHOCTH,
105
2JIEKTPOHHAS IOUTa
(Bxopmsaiasn), oopaborka, 161
(ucxopAmiasn), sanuck, 180
OTIIPABKAa BJIOXKEeHM, 183

o
fu Ba#ikunr (Ian Bicking), 340



ITo goroBopy mexxkay usgareabcTBoM « CumBoi-Ilinioc» u MHTepHET-Mara-
3uHOM «Books.Ru — Kuuru Poccum» eIMHCTBEHHBIN JIeTaJbHBIN CIIOCOD
mosyueHus: Januoro ¢aiiaa ¢ kauroit ISBN 978-5-93286-149-3, nasBa-
Hue «Python B cucremuom agmuauctpupoBanuu UNIX u Linux» — mo-
Kynka B Mureprer-marasune «Books.Ru — Kuuru Poccun» . Ecau Bur mo-
JYYUIU TAHHBIA (aita KakuM-i11ub0 ApPyruM obpasoM, BBl Hapymiuam
MeKIyHapooHOe 3aKOHOAATEeJIbCTBO M 3aKOHOAATEJIbCTBO Poccuiickoii
denepanmuym 00 oXpaHe aBTOPCKOTO IpaBa. BamM HeoO0XoOuMO yAAJIUTH
IaHHBIA (aiy, a Tak:Ke cooO0muTh usgateabcTBy «CumBoJ-Ilaioc»
(piracy@symbol.ru), rae nMeHHO BB TONyunIn JaHHBIH daiii.



	Оглавление
	Вступительное слово
	Предисловие
	Глава 1. Введение
	Почему Python?
	Мотивация
	Основы
	Выполнение инструкций в языке Python
	Итог

	Использование функций в языке Python
	Повторное использование программного кода с помощ

	Глава 2. IPython
	Установка IPython
	Базовые понятия
	Взаимодействие с IPython
	Дополнение
	Специальная функция редактирования
	Настройка IPython

	Справка по специальным функциям
	Командная оболочка UNIX
	alias
	Выполнение системных команд
	rehash
	rehashx
	cd
	bookmark
	dhist
	pwd
	Подстановка переменных
	Обработка строк
	Профиль sh

	Сбор информации
	page
	pdef
	pdoc
	pfile
	pinfo
	psource
	psearch
	who
	who_ls
	whos
	История

	Автоматизация и сокращения
	alias
	macro
	store
	reset
	run
	save
	rep

	В заключение

	Глава 3. Текст
	Встроенные компоненты Python и модули
	str
	re
	Работа с конфигурационным файлом Apache
	Работа с файлами
	Стандартный ввод и вывод
	StringIO
	urllib

	Анализ журналов
	ElementTree
	В заключение

	Глава 4. Создание документации и отчетов
	Автоматизированный сбор информации
	Прием электронной почты

	Сбор информации вручную
	Форматирование информации
	Графические изображения
	PDF

	Распространение информации
	Передача электронной почты
	Trac

	В заключение

	Глава 5. Сети
	Сетевые клиенты
	socket
	httplib
	ftplib
	urllib
	urllib2

	Средства вызова удаленных процедур
	XML-RPC
	Pyro

	SSH
	Twisted
	Scapy
	Создание сценариев с использованием Scapy

	Глава 6. Данные
	Введение
	Использование модуля OS для взаимодействия с данн
	Копирование, перемещение, переименование и удален
	Работа с путями, каталогами и файлами
	Сравнение данных
	Использование модуля filecmp
	Использование os.listdir

	Объединение данных
	Сравнение контрольных сумм MD5

	Поиск файлов и каталогов по шаблону
	Обертка для rsync
	Метаданные: данные о данных
	Архивирование, сжатие, отображение и восстановлен
	Использование модуля tarfile для создания архивов
	Использование модуля tarfile для проверки содержи

	Глава 7. SNMP
	Введение
	Краткое введение в SNMP
	Обзор SNMP
	Установка и настройка SNMP

	IPython и Net-SNMP
	Исследование центра обработки данных
	Получение множества значений с помощью SNMP
	Поиск объема памяти

	Создание гибридных инструментов SNMP
	Расширение возможностей Net-SNMP
	Управление устройствами через SNMP
	Интеграция SNMP в сеть предприятия с помощью Zeno
	Прикладной интерфейс Zenoss


	Глава 8. Окрошка из операционных систем
	Введение
	Кросс-платформенное программирование на языке Pyt
	Использование SSH с ключами, каталога NFS и кросс
	Создание кросс-платформенного инструмента управле
	Создание кросс-платформенного инструмента сборки

	PyInotify
	OS X
	Взаимодействие с DSCL, утилитой службы каталогов
	Взаимодействие с прикладным интерфейсом OS X
	Автоматическое восстановление системы
	Управление файлами Plist из сценариев на языке Py

	Администрирование систем Red Hat Linux
	Администрирование Ubuntu
	Администрирование систем Solaris
	Виртуализация
	VMware

	Облачная обработка данных
	Использование Zenoss для управления серверами Win

	Глава 9. Управление пакетами
	Введение
	Setuptools и пакеты Python Eggs
	Использование easy_install
	Дополнительные особенности easy_install
	Поиск пакетов на веб-страницах
	Установка дистрибутива с исходными текстами по за
	Установка пакетов, расположенных в локальной или 
	Обновление пакетов
	Установка распакованного дистрибутива с исходными
	Извлечение дистрибутива с исходными текстами в за
	Изменение активной версии пакета
	Преобразование отдельного файла .py в пакет .egg
	Аутентификация на сайтах, доступ к которым защище
	Использование конфигурационных файлов
	Коротко о дополнительных особенностях easy_instal

	Создание пакетов
	Точки входа и сценарии консоли
	Регистрация пакета в Python Package Index
	Где можно получить дополнительную информацию…

	Distutils
	Buildout
	Использование Buildout
	Разработка с использованием Buildout
	virtualenv
	Создание собственных виртуальных окружений

	Менеджер пакетов EPM
	Требования и установка менеджера пакетов EPM
	Создание дистрибутива Hello World с инструментом 
	Создание платформозависимых пакетов с помощью EPM
	Создание пакета
	Вывод: EPM действительно прост в использовании


	Глава 10. Процессы и многозадачность
	Введение
	Модуль subprocess
	Использование кодов возврата с помощью модуля sub

	Использование программы Supervisor для управления
	Использование программы screen для управления про
	Потоки выполнения в Python
	Задержка выполнения потоков с помощью threading.T
	Обработка событий в потоке

	Процессы
	Модуль processing
	Планирование запуска процессов Python
	Запуск демона
	В заключение

	Глава 11. Создание графического интерфейса
	Теория создания графического интерфейса
	Создание простого приложения PyGTK
	Создание приложения PyGTK для просмотра файла жур
	Создание приложения для просмотра файла журнала в
	Веб-приложения
	Django
	Приложение для просмотра файла журнала веб-сервер
	Простое приложение базы данных

	В заключение

	Глава 12. Сохранность данных
	Простая сериализация
	Pickle
	cPickle
	shelve
	YAML
	ZODB

	Реляционная сериализация
	SQLite
	Storm ORM
	SQLAlchemy ORM

	В заключение

	Глава 13. Командная строка
	Введение
	Основы использования потока стандартного ввода
	Введение в optparse
	Простые шаблоны использования optparse
	Шаблон использования без ключей
	Шаблон true/false
	Шаблон подсчета числа параметров
	Шаблон с вариантами значений параметра
	Шаблон использования параметров с несколькими арг

	Внедрение команд оболочки в инструменты командной
	Шаблон проектирования «кудзу»: обертывание инстру
	Шаблон проектирования «гибрид кудзу»: обертывание
	Шаблон проектирования «гибрид кудзу»: обертывание

	Интеграция конфигурационных файлов
	В заключение

	Глава 14. Практические примеры
	Управление DNS с помощью сценариев на языке Pytho
	Использование протокола LDAP для работы с OpenLDA
	Импортирование файла LDIF

	Составление отчета на основе файлов журналов Apac
	Зеркало FTP

	Приложение. Функции обратного вызова
	Алфавитный указатель

