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BBepgeHune

OrpomHoe KkonuuecTBO kinaccoB Framework, ¢ omHOW CTOpOHBI, MO3BOJISET BbI-
MOJIHATh MHOXKECTBO OIEpalvid, KOTOpbIe B JIPYTMX S3bIKaX MPOrpaMMUpPOBaHUS
TpeOOBaIM YCTAHOBKHU JIOTMOJIHUTENIBHBIX KOMIIOHEHTOB (TOJIBKO HE Mojaymaiire,
41O 51 TOBOpO, OyATo Obl C# xyxe wnu nyuiie C++ u Delphi). C npyroii ctopo-
Hbl — 3TO 00OpavMBaeTCsi HEOOXOIMMOCTBIO IOMHUThL MHOXECTBO KJIACCOB U Me-
TOJIOB. HUdero crpaimHoro B 3ToM HEeT, HO MHE BCer/ia XOTel0Ch MUHUMHU3UPOBATh
3aTpaThl HA MOWCK CTAHAAPTHBIX PEIICHUH.

3a HECKOJIbKO JIET UCTONb30BaHus C# y MeHs HAaKOMUJIOCh MHOXKECTBO HEOOJIBIIINX
MPOrpaMMOK, pellarolIMX KaXkIOJHEBHO BO3HHMKarolMe 3anauu. Eciv MHe Hy»kHO
BBITOJTHUTH MpoBepky XML-daiina unu obpatutbes k ycrporictsy USB — s mpo-
CTO OTKpBIBarO CBOI COOPHHMK M KOMHUPYIO U3 HEro Hy»XHbI ¢parmMeHT kona. Eciu
HEo0X0IMMOro Mprumepa TaMm HeT, g ero nobasisito. Kpome Toro, crona BKJIIOUYEHBI
HEKOTOpBIE BOMPOCH], KOTOPBIE 5 3aJJat0 HA MHTEPBBIO MPW NpueMe Ha padoty. Tak
HaKOMUiICAd He O4YeHb OOJbLIOW, HO, KaK MHE KayKeTcs, MOJe3Hblii cOOpHHMK He-
OONIBLIMX MPUMEPOB KM MPOCTO OTBETOB HAa YACTO BO3HMKAIOLIME BOMPOCHI, KOTO-
pBIN S ¥ peIncs MpeaCcTaBUTh BallEMY BHUMAaHHUIO.

p,.ﬂﬂ KOro 3T1a KHuUra

Ota KHUra Ui IPOTpaMMHUCTOB-TIPAKTUKOB. He uiute B Hell TeopeTHUecKux 3Ha-
HUW — JJI 3TOTO €CTh MHOXKECTBO 3aMeYaTeNbHbIX M3/IaHuH. JTa KHUra — Habop
TOTOBBIX PEIICHU, COBETOB U UCXOJIHOTO KOJa.

[Ipeanonaraercs, 4To yMTaTesab 3HAKOM ¢ CUHTaKCUCOM si3bika C# v umeeT mpen-
cTaByieHre 00 apxurtektype matdopmel NET.

O nporpaMmMHOM Kope

Kon, npuBenenHsblil B kHUTE, COOMpAJICS B TE€YEHUE HECKOJIBKHX JIET U3 Pa3IMUHBIX
WCTOYHUKOB. DTO W KHUTH, U IHTEpHeT, U BOMPOCH UHTEPBLIO... S cTapancs yka-
3bIBaTh aBTOPA, HO, KOHEYHO, 3TO HE BCer/ia ObLIO BO3MOXKHO.



2 BeeneHnue

Kaknplid TUCTUHT, MpUBEACHHBIA B KHUrE, MPOBEPSUICS W MPH HEOOXOAMMOCTH
KOPPEKTUPOBAJICS.

H3-3a TOro 4ro KHMra COAEpKUT, MO OOJbIIEH YacTH, HETOJHbIe JTUCTHHTU Mpo-
rpamMm (B OOJILLIMHCTBE MPUMEPOB y/aleHa aBTOMaTHYECKH TeHepupyeMasi U CUc-
TeMHasi MHpOpMaLKs), MHE MPHULIJIOCh MOWTH Ha HEKOTOphIi kommpomucc. C oa-
HOW CTOpPOHBI, UCMOJBb30BaHUE OMepaTropa using MPUOABUIO Obl YUTAOENBHOCTH
KOJa, HO C JIpyrod — HeoOXOIMUMOCTh KayK/Abli pa3 JaBaTh MOSCHEHHE, YTo "mis
paboTbl 3TOro (parmeHra Koja cilefyeT yKa3blBaTb ClIeAyOLIMe OMHCaHHus...",
YCIOKHUIIO Obl M 0€3 TOro HeNlerkyro >ku3Hb. MTak, TUpeKTHBBI using BO (par-
MEHTaX KOJia He YKa3bIBalOTCsl, 3aTO MMEHa KJIacCOB MPUBOISATCS MOTHOCTBIO.

IlonHbIi 1 KOMHI/IJ'[I/IpyeMblf/'I HCXOOHBIM KO COACPIKUTCA Ha KOMIIAKT-AUCKE.

KpaTKoe ornncaHve rnas

Knwura coctout u3 28 rias, AByX NMPHIOKEHUH U CTIUCKA JIMTEPATYPHI.
B enasax 1—12 obcyxnarores odiue Borpock atdopmel .NET.

O I7asa I onuckiBaeT o0lIMe BOMPOCH], cBs3aHHble ¢ miatdopmoii .NET, ycra-
HoBkoi Microsoft Visual Studio u ycranoBkoii Framework.

O [asa 2 conepKUT HEKOTOpble KOHCTPYKUMH C#, KOTOpbIe MOTYT OKa3aTbCs
HeGecrnone3HbIMH B TIOBCEHEBHOI paboTe, a Takke OTBEYaeT Ha HECKOJIBKO Ka-
BEP3HBIX BOIPOCOB, KOTOPBIE YaCTO 3a4AK0TCS HA UHTEPBLIO.

O Inasa 3 Oyner vHTepecHa TeM, KTO nepexonuT Ha C# ¢ Opyrux si3bIKOB Mpo-
rpaMMHpPOBaHUSI.

O [asa 4 conepUT npuMepbl paboThl ¢ TeXHONOTHel padoThl ¢ WHbOpMaIUei
BpPEMEHU UCTIOJIHEHHS.

O [7aea 5 onucklBaeT BONPOCHI, CBSI3aHHbIE C OTJIAJKOW KOAA U BO3ZHUKAIOLLIUMHU
Npy 3TOM NpoOIeMamH.

O [nasa 6 coaepkUT HHPOpMaLUIO 000 BCEM, YTO CBA3aHO C KOMaHJIHOH cTpo-
KO, KOH(pUTrypauusiIMU U CBOMCTBAMH NPOTPaMM.

O Inasa 7 npepnaraeT NpUMeEpbl BCEBO3MOXKHBIX NMPeoOpa3soBaHUM, Kak CTPOKH
B uMcIio, Tak 1 koaupoBku Winl251 B KOI-8 unu HTML B 00bIuHBIi TEKCT.

O [hasa 8§ COACPKHUT I/IH(i)OpMaI_[I/I}O 0 BCEBO3MO’KHBIX Orepaluiax ¢ MHOKECTBAMU.

O Inasa 9 copep>kuUT NMpUMeEpbl KOJa, MO3BOJIAIOLIEro 3aun(poBaTh CTPOKY, BbI-
YUCIIUTh KOHTPOJIBHYIO CYMMY M T. 1.

O Iasa 10 conepkuT MH(POPMALIMIO, CBA3aHHYIO CO CTPOKAMH.

O Inasa 11 npenocTasiseT NpUMepbl KOAa, MOJIE3HOro MPH HAMMCAHUKM KOHCOJb-
HBIX [TPOrpaMM.
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O [masa 12 conepUT COBETHl MO TMOBBILIECHUIO MPOWU3BOJIUTEILHOCTH MPHIIO-
JKEHUN.

I'naser 13—14 nocesineHsl daiinamM 1 GaiioBbIM OTepalusaM.
O Inasa 13 cogep>xut npumMepbl paboThl cO cCMcKaMu (paiiioB M KaTaaoros.
O [Inasa 14 npeanaraet npumepsl paboThl ¢ BaiiiaMu U KaTanoramu.

I'nasa 15 copepxuT mpumepsl paboOThl C CETbIO, CETEBble ONMEpauuu U paboTy
¢ UnrepHerom.

B anasax 16—19 obcyxnatoTcs mpuMepbl CHCTEMHBIX OTlepalnii.

O I7asa 16 onvckiBaeT pabOTy C ApibIKAMHU MPOrpamMMm, MAnKoH aBTo3armycka, rmo-
Jy4eHHe pa3pelieHus SKpaHa u T. TI.

O I7asa 17 noka3biBaeT mpuMepbl paboThl ¢ MOTOKAMH M OMHMCHIBAET BOMPOCHI
CUHXPOHHU3aLIMH.

O [masa 18 coaepKUT MpUMephl 3allycka BHEIIHUX IMPOLIECCOB, MOJYyYEHHUE CITU-
CKa TMIPOLeCcCOB, YIIPaBlieHHEe CEPBUCAMH U T. .

O Inasa 19 copep>XUT MHOXKECTBO MHTEPECHBIX MPUMEPOB, KOTOPBIM HE HALIJIOCh
MECTO B MpeAbIAYLINX IaBax.

I'naga 20 nocsiuieHa peryssipHbIM BBIPKEHUSAM. JTO MCKIIOYUTENILHO MOLIHBIN
uHcTpyMeHT! O6 3ToM Halo 00s13aTeNbHO 3HATh U YMETb UM TOJIb30BaThCS.

I'nasa 21 nocesiiena padote ¢ XML u BceM CBSI3aHHBIM C HUM BOTIPOCAM.

I'nasa 22 conep>XUT NPUMEPBI TMPOTPaMM, OTBEYAIOIIMX HAa YacTO BOZHHUKAIOLIHME
BOMpOcCHI MpH pazpaboTke npunoxkennii Windows Application.

I'nasa 23 oTBevaeT Ha HEKOTOPBIE BOMPOCHI, CBsI3aHHbIE ¢ pa3paboTkoi 6a3 naH-
HBIX.

I'nasa 24 conmepxuT pellieHHe BOMPOCOB, BO3HUKAIOUINX MPH pa3padOTKe MPHUIIo-
sxennii ASP.NET.

I'nasa 25 nokaswiBaet nmpuMepbl B3aumoeiicTeus ¢ MS Office u Internet Explorer.
I'nasa 26 conepxut npumepsl pabotsl ¢ WMIL

I'nasa 27 mokaspiBaeT mpuMepbl paboThl C ammaparypoid, B yacTtHocTH, ¢ COM-
u USB-nopramu.

I'nasa 28 neMoHCTpUpyeT npuMepbl paboTbl C U300pasKeHUSIMHU: TpalMeHTHas 3a-
JIMBKA, CO31aHUE CKPUHILOTOB, MpeoOpa3oBaHue GOpMaTOB U300PAKEHUH U T. A.

BbnarogapHocTn

Xouercs 1modjaroiapuTh Bcex coTpyaHUKOB komnannu EPAM (www.epam.com),
rae s UMero uecTb paboTaThb yxke HeCKoNbKO JieT. PaboTaTe B koMnaHuu Gosee no-



4 BeeneHnue

JIyTOpa ThICAY Y€JIOBEK Ilel\/’lCTBl/lTeJ'leO HWHTEPECHO, U 3TO HE MOIJIO HE IMOBJIUATH
Ha HAIOJIHEHUE MOero cOOpHUKa.

bnarogapro Bcex corpyanukoB uzparenbcTBa "bXB-IlerepOypr", momoraBmmx
MHe B Ipolecce co3iaHus KHUru, ocobenHo Urops Llumuruna u EBrenus Proi0a-
KOBa.

O6paTHaf cBA3b

[Touemy-To XO4eTcs BEpUTh, UTO B ATOM KHUTE HET OMOOK U onieuaTok. Ho B neii-
CTBHUTEJIBHOCTH, DTO, KOHEYHO ke, He Tak. Eciy Bl Haligere HETOUHOCTH WIIH
OIIMOKM, WM MPOCTO 3aXOTUTe Moo0maThes — nuimuTe mail@bhv.ru.
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TexHonorna .NET

1.1. Ha kakux nnarcpopmax 3anyckaerca .NET?

Hns paboter mporpamm noanepxkuBatorcss Windows XP, Windows 2000, NT4 SP6a
u Windows ME/98. Onepaumonnas cucrema Windows 95 He nonnepkuBaetcs. Ha
HEKOTOPBIX IIaTGopMax MOAePKUBAETCA HEe Bech Ha0Op (YHKIMOHAIBLHOCTH,
Haripumep, ASP.NET pabotaer Tonpko Ha Windows XP u Windows 2000. Omepa-
uuoHHbie cucteMbl Windows 98/ME He MOryT HCIofib30BaThCs )i pa3paboTKH.
IIS ve nognepxuBaercs B Windows XP Home Edition, koTopas Takke He MOXeT
BeicTynatb B kadectBe cepBepa ASP.NET. Opnako Web-ceppep ASP.NET
Web Matrix moxer paborate Ha Windows XP Home Edition. IIpoexkt Mono
(www.go-mono.com) Tmo3ojser paboratb Ha Linux. Eme omun Framework-
npoektT — DotGNU — npenacrasieH Ha caiite dotgnu.org.

1.2. Kakne komnunaropbl cywectsytor ana .NET?

Microsoft npennaraer xommunsatopsl ans C#, C++, VB u JScript. pyrue npo-
uszBoauTenu mnpemiaratot komnwistopel s COBOL, Eiffel, Perl, Smalltalk,
Python u 1. n. OOWMpHBIA CHOMCOK S3BIKOB MOXKHO HAWTH Ha CTpaHULE
www.dotnetpowered.com/languages.aspx.

1.3. MoXHo nu 3anycTutb NporpamMmy
6e3 .NET Framework?

Het, Henb34.

Opnnako komnanus RemoteSoft (http://www.remotesoft.com/linker) Boimyctuia
TMOJIE3HBI MHCTPYMEHT, KOTOPBI yMeeT "MpHuBA3bIBaThL" MCMOIHSIOLLYIO cpedy K
nporpamme Ha NET.
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B Windows Vista curyauust uamenurcs — 6ubnuoreka .NET Oyner BcTpoeHa B
ONEPaLMOHHYIO CUCTEMY.

1.4. MoXHo nu Bbi3biBaTb pyHKLUN Win32
n3 .NET-nporpamm?
Ja, moxHo. [l 3Toro Hago onvcarb NPOTOTHUMN (YHKLMHU C aTPpUOYTOM D11Import.

Jns pabotsl TpeOyercst OMOIMOTEKa System.Runtime. InteropServices, KaK MOKa-
3aHO B iucTHHrE 1.1.

: Nuctunr 1.1. BeizoB dyHkuun Win32 n3 .NET-nporpammbl

using System;
using System.Runtime.InteropServices;

namespace MessageBox

{
class MainApp

{
[D11TImport ("user32.d11", EntryPoint="MessageBox",

SetLastError=true, CharSet=CharSet.Auto) ]
public static extern int MessageBox (int hWnd, String strMessage,
String strCaption, uint uiType);
public static void Main()

{
MessageBox (0, "Beror bysHxumy Win32!", ".NET", 0);

Ha caiitax custom.programming-in.net u pinvoke.net M0o>xHO HaliTU MHOXECTBO
obeprtok ans pyHkmii Win32.

1.5. NMpo6nembl yctaHoBKM Framework

IIpu nonbITKe ycTaHOBKM nMakeTa Framework mosiBnstoTcst cTpaHHble OLUMOKH, yc-
TaHOBKa oOpbiBaeTcs. OfHa U3 BEPOATHBIX MPUYMH — aHTUBUpPYC. OCOOEHHO 3TO
otHocuTes k DrWeb. [lonpoOyiite ynanute aHTUBUPYC U3 CUCTEMbI, YCTAHOBUTD
Framework u npouHcTamivpoBarb aHTUBUPYC CHOBA.
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1.6. YcKopeHue 3arpy3kun mogynei

C nmomouipto yTHIUTEl Ngen.exe MOXKHO 3arpy3uTh MOAYJIb B CIELMabHbIN Ka3LL.
OTO NMO3BOJIUT YCKOPHUTH 3arpy3Ky M UCTIOJTHEHHE MOJTYJIS:

ngen [options] [assemblyName | assemblyPath]

Hanpuwmep, 3arpy3ka B Kau:

ngen MyAssembly.dll

Y nanenuve u3 Ko1ia:

ngen /delete MyAssembly.dll

1.7. OpHOBpeMeHHas yCcTaHOBKa
Visual Studio 2003 n 2005

[Tocne ycranoku Visual Studio 2005 u APS 2.0 npeasiaymas sepcus (2003) He
pabotaet. OnMOKa BBITISAUT MPUMEPHO TaK:

Auto-attach to process '[1312] aspnet wp.exe' on machine 'EPSW012' failed.
Error code 0x8013134b.

Default Web Site Properties BE
YWwieh Site | |1SAP1 Fll.ers | Hiome Directong | Documents ] Directaty Security
HTTP Headers Cuigtam E mors ASP.MET | Server Extensions

ASPMET wersion: 2050727 j
Wirtua| path:
File location: It:’\inetwb\wmrmt\web. config
File creation date: IDate nok available.
File last modified: [Pate not availble:

E dit Global Configuration... | Edit Confiourstion.. |

ok | cancel | s | Hep |

Pwuc. 1.1. MNepeknioveHne sepcun ASP.NET




8 naBa 1

Jns vcripaBnenus npoGyieMbl ciienyet 3aiitu B HacTpoiiku Default Web Site B IIS,
BbIOpaTh koMaHAy CBolicTBa B KOHTEKCTHOM MEHIO M MEPEKIOunTh Bepcio ASP
Ha Hy»Hy1o (puc. 1.1). Eciiu 310 He moMorno, cnefyeT BbIMOJHUTD KOMaHAY:

aspnet regiis.exe -1i

[locne ycraHoBku HOBoM Bepcum Enterprise Manager cienyer nepepeructpupo-
BaTh Moayis SQLDMO.DLL.

1.8. He 3anyckaetcsa otnaguuk B Visual Studio

1.8.1. Olunbka 6e3onacHocTn

[1pu 3anycke oTnaauMka BO3HUKAET OLIMOKA!

Error while trying to run project: Unable to start debugging on the web server.
You do not have permissions to debug. Verify that you are a member of the
'Debugger Users' group on the sever.

Kak MUHHUMYM, OOJI>KHbI OBITh BBHITIOJTHEHBI CJICAYIOIIHE YCIIOBUA:

O nonb30BaTENb, C paBaMM KOTOPOIro NPOU3BOAMUTCA 3allyCK OTJIaA4YHKa, JOJDKEH
BXOIUTH B I'PYIITY Debugger Users;

O B lIS nomxHa ObITh BItOUeHa onuust Integrated Windows Authentication;
O noskHa OBITH BBICTABJIEHA OMIMSA debug="true" B (paiine web.config;

O nomxkHa ObiTh BrmoueHa onuusi Enable ASP.NET debugging B cpolicTBax
NPOEKTA.

Ecau sto He momoraer, Bkirounrte caidt http://localhost B criucok Trusted Sites.
Bropoi#i BapuanT — monpo6oBaTh cOpocuUTh HacTpoliku Oe3omacHocTu Internet
Explorer B 3Hauenus no ymomyanuio (Reset IE security settings).

CCbUIKH Ha CTaTbU:

O www.gotdotnet.com/team/csharp/learn/whitepapers/howtosolvedebuggerpr
oblems.doc;

O support.microsoft.com/default.aspx?scid=kb; EN-US;319842.

1.8.2. Owum6bKa KoHcUrypnpoBaHus

Co061uenue 00 omrOKe UMEET BUI:

Unable to start debugging on the web server. The project is not configured to be
debugged.

Jns ee ucnpasieHus cienyeT OTKpbITh KoHurypauuto caiita B IIS u Haxatb
kHorky Create.
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CCBUIKH Ha CTaTbhIO:

O www.prezzatech.com/kb/articles/kb-1020-unable_to_start_debuggin_on_
web_server.asp;

O www.cryer.co.uk/brian/mswinswdev/ms_vbnet _unable_start_debugging.htm.

1.8.3. Owumbka 401

Coob1renne 00 ommudKe UMeET BUIL:
HTTP 401.1 — Unauthorized: Logon Failed.

s ucnpasnenus Microsoft coBeTyeT mpoBepuUTh HajlMuuMe KIKOYEH B peecTpe
B BETKe

HKEY LOCAL MACHINE\SYSTEM\CurrentControlSet\Control\Lsa

Kittou DisableLoopbackCheck JOJIKEH UMETh 3HaueHue 1 (tun bworD). Ecnu Takoro
KJTIOYa HET, TO €ro HY)KHO CO3/1aTh.

Ccbuika Ha cTaTbio: support.microsoft.com/default.aspx?scid=kb;en-us;896861.

1.9. He 3anyckaeTtcq otnagumk
B Visual Studio 2005

[Ipu 3anycke otnamgumka B Visual Studio 2005 Bo3HuKaeT ommOKa:

Error while trying to run project: Unable to run debugging. The binding handle is
invalid.

Ins  pewmienus mnpoOiembl cienyer 3aiitu B cBoiictBa mnipoekta (Project |
[ProjectName] Properties | Debug) u Bbixitouuts onuvio Enable the Visual
Studio hosting process. Eciiu mpoeKT COCTOMT K3 HECKOJBKUX MOAYJEH, HY>KHO
BBIMOJIHUTB 3TY MPOLEAYPY [T KaXKAOro MOIYJIS.

Ccbuika Ha crateto B MSDN: lab.msdn.microsoft.com/productfeedback/
ViewWorkaround.aspx?FeedbackID=FDBK36247#1.
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Bonpocbl cuHtakcuca C#

2.1. Kak Bbirnagut npoctasa C#-nporpamma?

B C# He cywecTByeT rnobanbHbIX (YHKUMH W MEPEMEHHBIX, TOITOMY MUHUMAJIb-
Has TporpaMma JI0JbKHa CofiepKaTh XOTs Obl OMH Kiacc (U1 MPOCTOM mporpam-
MBI yKa3zaHWe MPOCTpPaHCTBa MMeH He o0s3arenbHO, XoTsa cpema Visual Studio
BCTaBJISIET 3TO ONUCAHUE MO YMOIYAHUIO):

class CApplication
{

public static void Main()

{
System.Console.Write ("Munmvym CH'") ;

2.2. OnepaTop switch MOXXHO ncnonb3oBaTb
aned CTpok
B C# oneparop switch MOKeT paboTaTh CO CTPOKAMH TakK K€, KaK C LIeJbIMU YHUC-

namu (Jiuctudr 2.1). Ero ucronb3oBaHre 3HAUYUTENBHO HarsiHee U dpdeKxTrBHee,
yeM HaOOp onepaTopoB CpaBHEHMS.

INuctnHr 2.1. PaboTta c onepatopom switch

string command;

switch (command) {
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// BBMUCIIEHME CpemHero apudMeTnuecKoro
case "MEAN":

// HalTy MMHMMAJILHOE UMCJIO
case "MIN":

// HalTu MaKCcUMaJIbHOE UMCJIO
case "MAX":

default: {
Console.WriteLine ("HenpaBunbHasa koMaHma!'");
break;

OnHako, B OTJIMYME OT APYrUX A3bIKOB, C# TpeOyeT 00s3aTeIbHOr0 HaUYUs Olle-
paTopa break B KOHLIE Kax10M BeTKU. 1 nepexoa Mexay BETKaMU UCIIONb3YeET-
sl omeparop goto (cM. pazo. 3.7).

2.3. BoixogHble napameTpbl 6€3 MHMLManu3aunm

B C# tpebyetcs oOs3arenbHas MHULMAIM3ALMS TIEpeMEHHBIX Mepen Jro0bM HX
ucrosib3oBanMeM. OpHaKO WHOTIA TpeiBapuTebHas WHULMAIN3ALMS TepeMeH-
HBIX BBITJISJUT HECKOJIBKO CTPAaHHO:

void SomeFunc(ref int out var)

int index= 0;

SomeFunc (ref index) ;

Kak BunHo, Tpe6oBanus cuHTakcuca C# BBIMOJNHEHbI, HO C APYrol CTOPOHbBI, MHU-
uManu3alys napaMmerpa, 3HadeHHe KOTOporo OyleT BBIUMCIEHO BHYTPU METOJa,
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BBIMJIAAUT HECKOJIbKO CTPaHHO. Hpo6ﬂeMa 3aKJ/Ir04aeTCd B TOM, YTO KOMIIHUJIATOPD
HC MOXKCT 3HaTb, 6yz1eT JIM 3HAYEHUE ATOMU nepemeﬂﬂoﬁ HCII0JI30BaThCA B METOJEC
a0 HepBOﬁ WHULMAJIN3alli HUJIW HET. I[J'[H SIBHOTO O0O3HAUEHHS napameTpa Kak
BBIXOAHOI'O MPUMEHACTCA KIIFOYEBOEC CJIOBO out:

void SomeFunc (out int out var)

{
// Vicriosib30BaHMe out-napamMeTrpa 6e3 MHULMATIM3aLnn
// npuBemeT K OuMOKe KOMIIMJISLIANU
// int test = out var;

out var = 1;

int index;
SomeFunc (out index) ;

Tenepp xkomnunaTop Oyder OJOKHMpOBaTh MCMOJB30BAHUE TNMEPEMEHHOM out var
BHYTPHM M€TO/1a JI0 €€ MHULIMAJIU3aLHH.

2.4. KoHcTaHTbl U nonA "ToNbKo Ang ureHma"

B cranpapre C# npemycMaTpuBarOTCS KOHCTAHTBI M TOJI "TOJIBKO JJIsi YTeHUS"

(readonly)
public readonly int ReadonlyValue = 22;
public const int ConstValue = 15;

PazHuna Mexay 3THMH ONMHCAHUSMM 3aKJIIOYAeTCsl B TOM, YTO KOHCTAHThI BbIUMC-
JIFOTCS Ha CTaMM KOMIWJISILMM, a 3HaYeHUs "TOJIbKO AJI UTeHUs" onpenenstorcs
JMILIB HAa CTaJWH BBINOJIHEHUs mporpammbl. OZHUM U3 MOCIEACTBUM 3TOro OTIH-
YU SBJSETCA CUTyaLus, Koraa 6MOIMoTeKa U UCMOJIb3YIOLas €e MporpaMmma KoM-
nuIupytoTest otaessHo. Ecnu B GubnuoTeke UCMosib30BaTh KOHCTAHTY, TO TIPH U3-
MEHEHHH €€ 3HaYeHHs (M NepeKOMIWISIIMN OMOIMOTEKN) HY>KHO MEepPEeKOMIHUIUPO-
BaTb M mnporpammy. Eciau >xe wucmonb3oBaTh NOJSA "TOJIBKO AJiA YTeHUs", TO
nporpamMmy NMepeKOMIUINPOBaTh HE HaJ0, T. K. 3HAUEHHE MOJIs OmpesesseTcss Ha
CTaJIuy UCTIOITHEHUSI.

Tak kak readonly-TIOJIS OMpEENAIOTCS HA CTaJUM BBIMOJHEHHUS, TO CJIEAYIOIIUI
KO/ OyJIeT HOpMaJIbHO KOMITMJIUPOBAThHCS U pabOTaTh:

class Test

{

public string Name;
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class Classl

{

public static readonly Test test = new Test();

[STAThread]
static void Main(string[] args)

{

test.Name = "Program";

}

Takast KOHCTpyKUHMsl ya0oOHa U1 CO3/aHUsl €IMHCTBEHHOTO 3K3eMIuIsipa 00beKTa,
T. K. IPUCBOEHHE

test = new Test(); // oumbka!
BbI30BeT olMOKy "A static readonly field cannot be assigned to (except in a static
constructor or a variable initializer" ("CraTtudeckue readonly-Tonst HE MOTYT OBITbH

YCTAHOBJICHBI, UCKJIIOYAsi CTATUYECKUE KOHCTPYKTOPbI M WHHIMAIM3ALMIO Tepe-
MEHHBIX").

2.5. Kak onpeaenntb CCbISIOYHbIA TUN?

Onpenenuth CCHUIOYHBIA THI MOXKHO C TMOMOIINLIO METOla IsValueType (JIHC-
TUHT 2.2).

Jlncturr 2.2. Ucnonb3oBaHue meToaa IsValueType

using System;

namespace IsValueType
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
Console.Writeline (typeof (int) .IsValueType) ; // true
Console.WriteLine (typeof (string) .IsValueType); // false
Console.WriteLine (typeof (Enum) . IsValueType) ; // false
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2.6. NceBOQOHNMDI

Onepatop using MOKHO MPUMEHSTH HE TOJIBKO I YKa3aHUS MCIIONIb3YeMBbIX OHO-
JIMOTEK, HO W ISl COKPALLEHHOM 3aliCh HEKOTOPbIX KiaccoB. [IceBnoHMMBI 3anu-
ChIBAalOTCd BHE OINMCaHHWA KJjlacCa, HO MOrYT YKa3bIBaTbCsAd BHYTPU NPOCTpPaHCTBA
umeH. Hanpumep:

using Debug = System.Diagnostics.Debug;

Debug.Assert (index<0, "CooBumenue o6 oumbke", "IlompobuocTu") ;

C wucnonb30BaHUEM NCEBAOHUMOB MOXHO OCYWIECCTBUTH MEUTY MNPOrpaMMHCTOB
70-x rOJI0B MPOIILIOr0 BeKa — MPOrpaMMy Ha PYCCKOM SI3bIKe':

// PycCKue ICeBIOHVMEL
using uemnoe = System.Intl6;
using mpofHoe = System.Single;

// OnucaHue NepeMEeHHBIX
uenoe nepeml = 5;
npobHoe nepeM?2 = 2.55F;

2.7. YYto 03Ha4aeT cumBon @ B Havasie CTPOKN?

3Hak @ B HavaJie CTPOKH (Tlepel OTKPhIBAIOIIEH KaBbIYKOM) MO3BOJIAET 3aMUChIBATh
CTPOKY, He TyOnupys cielu, Kak 3To aenanochk ¢ C++. Takum o6pazom, cTpoka

string fileName = "c:\\temp\\test.txt";

MOJIHOCTBIO UAEHTHYHA CTPOKE
string fileName = @"c:\temp\test.txt";

HO BTOpas BbIIVIAAWUT 3HAYUTEIIbHO yuTabenbHee.

2.8. Yto 03HavyaetT cumBon @
nepea ngeHTucpnkatopom?

CumBOJ @ mepel MACHTU(PHUKATOPOM O3HAYAET, YTO KOMIMIATOP JNOJDKEH paspe-
IIHUTBh HUCIIOJIb30BaTh JAHHOEC MM I/I):[CHTI/I(bI’IKaTOpa, JaXKE €CJIM 3TO 3ape3€pBUPO-
BaHHOC CJIOBO:
int this = 42; // He koMmwMpyeTcs, OumMOKa :

// 'this' is a reserved word
int @this = 42; // xoMmwmpyeTcs

[IpaBna, He OUY€Hb MOHATHO, 3a4e€M 3TO HYXHO?

! Cornacuo crienmduxanyn C# Uit IMEHOBAHHS 00BEKTOB POrPAMMBI (KJIACChI, METOJIBI, MEpPEMEH-
HBIE U TIp.) UCIIOJIBL3YIOTCS cuMBOJIbI Unicode.
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2.9. Kakas pa3Huua Mmexpay onepaTtopom is
n metoaoMm IsSubclassOf?

PaSHI/IL[a 3aKJIIOYaCeTCA B CJICAYIOLIECM:

1. Omepatop is KOMIWJIMPYETCSl B HWHCTPYKLUMIO IL asclass, a BbI30B
IsSubclassOf — 3TO BbI30B METOJ1a, YTO, KOHEYHO, JI0JIbLUE.

2. OnepaTop is MOXXHO HCIIOJIb30BaTh C IMEPBBIM OIEPaHIOM, paBHbIM null, a BbI-
3BaTb METOA y TaKOro 00BbEeKTa He MOJIYyHHUTCH.

3. Omeparop is paboTaeT u ¢ uHTep(eiicaMu, a METOJl TOJIBKO C KJIacCaMH.

B KkoHIle KOHIIOB, cama JiorMka paboThl pa3Has: ONepaTop BO3BpallaeT true,
eciii 00BEKT MPUHAUICKUT K TOMY K€ KJIacCy WIIM €ro HaclleIHUKY, a METO1 —
TOJIKO K HACJICTHUKY.

OO6oiiTh  orpaHuveHus: TYHKTOB 3 M 4 MOXHO, HCTONB3YS METOA
Type.IsAssignableFrom (), OHAKO BOMPOC CKOPOCTH pabOThI BCcE PABHO OCTAETCsl.

2.10. Kakaa pa3Huua mexpay onepaTtopomM as
M NpAMbIM NpuBeaeHneM Tuna?

B C# cymecTtByloT 1Ba criocoba MpUBEAEHUsI TUIIOB: OMEPATOP as U MPAMOE MpH-
BeieHue Tumna. OTiIryMe 3TUX COCOOOB B TOM, UYTO NMPH HEBO3MOXKHOCTHU MPSIMOTO
NPUBEICHUS] TUTOB OyIeT CreHeprupoOBaHO HMCKIIOYEHHE InvalidCastException,
TOrAa Kak OnepaTop as MPOCTO BepHET null. BrionHe BeposTHO, YTO mocie mnofy-
YeHHs HyJIeBOTO yKas3arelis OT OorepaTopa as, I'7le-TO B Kojie Oy/ieT creHepupoBaHO
UCKJIFOYEHHE NullReferenceException (€CIM MOMyYeHHE null HE TMpegycMaTprBa-
JIOCh JIOTUKO# mporpammsbl). Takum oOpa3oM, MCMONB30BaHUE MPSMOTO MpUBeae-
HUS TIpeaNoYTHTeNIbHee, T. K. HAWTH OIMOKY B 3TOM cily4yae 3HaYMTEIIbHO MpOoLIe,
YeM UCKaTh Oe3bIMSIHHBIN NullReferenceException.

2.11. Kakas pa3Huua mexpy stringn System.String?

Hukakoii. B C# onpeneneHo HeCKOJBKO CTaHAApTHBIX MMeH (Tabi. 2.1). Bronne
JOITYCTUMO (C TOYKHM 3peHHs] CHHTAKCHCa) CMelllaHHas 3aMrch, HapuMep:

string str= new System.String(‘ ', 5);

Tabnuya 2.1. CtaHaapTHble uMeHa Turos C#

KopoTkoe nmsa CLR-tun

string System.String

sbyte System. SByte
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Tabnuya 2.1 (okoH4yaHue)

KopoTkoe nmsa CLR-tun

byte System.Byte
short System.Intl6
ushort System.UIntl6
int System.Int32
uint System.UInt32
long System.Int64
ulong System.UInt64
char System.Char
float System.Single
double System.Double
bool System.Boolean
decimal System.Decimal

2.12. Kakas pa3Huua mexpay override n new?

KiroueBoe ¢10BO override 03HauaeT NEPEKPbITUE BUPTYabHOIO METOAA, & new —
NPOCTO CKPbITHE. DTY pa3HULy JEMOHCTPUPYET JUCTHHT 2.3.

NucTtuHr 2.3. Pasanuuue mexay override U new

using System;

namespace VirtualNewMethods

{

class Base

{

public virtual void Test ()

{

Console.WriteLine ("Base: :Test");

class Derivedl : Base

{

public override void Test ()
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Console.WriteLine ("Derivedl: :Test");

class Derived2 : Base

{

public new void Test ()

{

Console.WritelLine ("Derived2::Test");

class MainClass

{
[STAThread]
static void Main(string[] args)

{
Derivedl dl = new Derivedl () ;
dl.Test(); // Hameuaraer "Derivedl::Test"

Derived? d2 = new Derived?();
d2.Test(); // Hanmeuaraer "Derived2::Test"

Base bl = new Derivedl () ;
bl.Test(); // HameuaraeT "Derivedl::Test"

Base b2 = new Derived2();
b2.Test(); // Haneuaraer "Base::Test" (!)

2.13. Kakas pa3Huua mexpy ==wu Equals?

PazHuiy Mexxy onepaTopamH == U Equals NMOKa3bIBaeT JUCTUHT 2.4.

i JlucTuHr 2.4. Pasanuune mexay = U Equals

// CTpoxu
string a = new string(new char[] {'h', 'e', '1', '1', '0'});
string b = new string(new char[] {'h', 'e', '1', '1', '0O'});
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Console.WritelLine (a==b); // Bepher true
Console.WritelLine (a.Equals(b)); // BepHer true

// OBBEeKTE!

object ¢ = new string(new char[] {'h', 'e', '1', '1l', 'o'});
object d = new string(new char[] {'h', 'e', '1', '1l', 'o'});
Console.Writeline (c==d); // Bepuer false

Console.WritelLine (c.Equals(d)); // BepHeT true

2.14. lNepeKpbiTUe onepaTtopos

[Tpu nepekpbITUM OMNepaTopa CpaBHEHHS HYKHO CIIEAUTb, YTOOBI HE BOBHUK PEKyp-
CUBHBIN BbI30B. B nuctrHre 2.5 npeacrasineH NpuMep NEPEKPBITUS ONMEPATOPOB.

NuctuHr 2.5. MNMepekpbiTMe onepaTopoB

using System;

namespace OverrideOperation

{

class Fraction

{
private int numerator;
private int denominator;

// KOHCTPyKTOp
public Fraction (int numerator, int denominator)
{
this.numerator = numerator;
this.denominator= denominator;

// Cymma
public static Fraction operator+ (Fraction lhs, Fraction rhs)
{
// ECIV meymTesb OOVHAKOBENL, MOXHO IIPOCTO CJIOXMTH
if (lhs.denominator == rhs.denominator)
{
return new Fraction(
lhs.numerator+rhs.numerator,
lhs.denominator
)
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// BuMUCIISEeM O NpaBwiaM apubMeTykm
// 1/2 + 3/4 == (1*4) + (3*2) / (2*4) == 10/8
int firstProduct = lhs.numerator * rhs.denominator;
int secondProduct = rhs.numerator * lhs.denominator;
return new Fraction (

firstProduct + secondProduct,

lhs.denominator * rhs.denominator

)i

// CpaBHEHUE Ha PAaBEHCTBO
public static bool operator==(Fraction lhs, Fraction rhs)
{
// Eciu Hamo mpoBepuTh Ha null, TO HeJNb34 MCIOJL30BAThb
// Bamuck (lsh == null), T. K. 5TO BHBOBET PEKYPCHIO.
// Ina npoeepxu Ha null ciemyeT MCOONb30BATL MeTon Equals

return
(lhs.denominator == rhs.denominator) &&
(1lhs.numerator == rhs.numerator );

}

// "He paBHO" peanmzyem uepez "paBHO"

public static bool operator !=(Fraction lhs, Fraction rhs)
{

return ! (lhs==rhs);

// MeTon cpaBHeHus. [[poBepseT eme M TUI apTyMeHTa
public override bool Equals (object o)
{
if (! (o is Fraction) )
{
return false;

}

return this == (Fraction) o;

// MeTon npeofpa30BaHMsS B CTPOKY
public override string ToString()

{
return string.Format ("{0}/{1}", numerator, denominator);
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// Tlepekpreirne == Tpebyer peaymz3auyy GetHashCode
public override int GetHashCode ()

{

return base.GetHashCode () ;

public class OperatorOverrideClass

{

static void Main()

{

Fraction fl = new Fraction(3, 4);
Console.WriteLine("f1l: {0}", fl.ToString()):;

Fraction f2 = new Fraction (2, 4);
Console.WritelLine("f2: {0}", f2.ToString()):;

Fraction f3 = fl1 + £2;
Console.WriteLine ("f1l + f2 = £3: {0}", £3.ToString());

Fraction f4 = new Fraction (5, 4);
if (f4 == £3)
{
Console.WriteLine ("f4: {0} == F3: {1}",
f4.ToString (), £3.ToString());

if (f4 !'= f2)
{
Console.WriteLine ("f4: {0} != F2: {1}",
f4.ToString (), f2.ToString());

if (f4.Equals(f3))
{
Console.WriteLine ("{0}.Equals({1})",
f4.ToString (), £3.ToString());

Console.ReadLine () ;
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2.15. Kak co3partb HacnegHuKa,
€CJ/IN KOHCTPYKTOp KNnacca uMmeeT napameTpbl?

Ecmmn KOHCTPYKTOpP KJIacCa UMECT IMapaMeTpbl, TO HACJICAOBAHUC NMPOU3BOAUTCA C
MIOMOLIBIO KJIIFOYEBOI'O CJIOBA base () .

public class BaseClass

{

public BaseClass (int x)

{

Console.WriteLine ("BaseClass constructor: x={0}", x);

public class DeriveClass : BaseClass
{
public DeriveClass (int x) : base (x)
{

Console.WriteLine ("DeriveClass constructor: x={0}", x);

}

// BelBemer:

// BaseClass constructor : x=5
// DeriveClass constructor: x=5
DeriveClass d = new DeriveClass (5);

KoHcTpyKTOpBI HACTEAHUKOB MOTYT HE UMETh MapaMeTpOB:

public class DeriveClass : BaseClass
{

public DeriveClass() : base (5)

{

Console.WriteLine ("DeriveClass constructor");

}

Wnu umets Oosiee CoXKHBIE KOHCTPYKTOPBI:

public class DeriveClass : BaseClass

{

public DeriveClass(int x) : base (x+10)
{

Console.WriteLine ("DeriveClass constructor: x={0}", x);



Bonpocei cuHtakcuca C# 23

HOCJ’IG,HHI/Iﬁ KOHCTPYKTOP IpH CO3AAHUU BbIBEACT CTPOKU:

BaseClass constructor: x=15
DeriveClass constructor: x=5

KoneuHo, mapameTpbl KOHCTPYKTOPOB He 0053aTeNIbHO OJIKHBI COBMAATh!

public class DeriveClass : BaseClass

{

public DeriveClass(string s) : base(5)

{

Console.WriteLine ("DeriveClass constructor: s={0}", s);

2.16. YTto Takoe penerart?

[Ipumep ucnonb3oBaHuUs aenerata rnokasaH B JquctuHre 2.6. Kinacc calculate mpo-
W3BOJMT HEKOTOpPbIE BBIYMCIIEHMS, a BbI3BIBAIOLIMIA Kilacc nepenaer Aenerar ajs
0TOOpakeHUsl Pe3yJIbTaToB.

JluctuHr 2.6. Ucnonb3oBaHue generaTos

using System;

namespace DelegateExample
{
// Twun meneratra
public delegate void PrintDelegate(int x , int y);

class Calculate

{
// CoxpaHseT CCBUIKY Ha OejerarT
private PrintDelegate print;

public Calculate (PrintDelegate print)
{
this.print = print;
}
public void Execute()
{
for (int i=0; i<10; i++)
{

int result = i * i;
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// VIcriosib30BaHue mejierara
if (print != null)
print (i, result);

class Classl

{
[STAThread]
static void Main(string[] args)

{

Calculate c = new Calculate(new PrintDelegate (Print));
c.Execute();

}

// PeasyibHBII METO

static void Print (int x, int vy)

{
Console.WriteLine ("x={0} y={1}", x, Vy);

2.17. B ueM pasHuua
MeXAay nosieM n CBONCTBOM?

C TOYKM 3peHHs JOCTyna 0ObIYHOE MOJIe U CBOMCTBO C JOCTYIIOM get/set HE OTJIH-
yatorcs (mpaBaa, B C# 2.0 MOXXHO yKa3biBaTh pa3Hble YPOBHM JOCTyMa AJIsl get
154 set):

class Test

{
public int Varl;

private int Var2;

public int Var2

{
private get {return( Var2);}
set { Var2 = value;}
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le/lMeHeHI/le TOrO WJIM MHOT'O CI0co0a 3aBUCUT OT KOHTEKCTA porpamMmmal.

m

Hcnonb3oBaHue cBOWCTBA HEOOXOAMMO, €ClIM MpPU YCTAaHOBKE 3HAYEHUS CBOM-
cTBa TpeOyeTcsl BBIMOJHUTh HEKOTOpbIE ACHCTBUS, HANPUMEp, BbI3BATh HEKHil
neneraT Ui yBeAOMJIEHUs] 00 U3MEHEHUH:

set {7Var2zvalue; DoPropertyChangeEvent (); }

Hcnonb3oBaHue cBoiicTBa HEOOXOIMMO, €CIM MPU YCTAaHOBKE 3HAUSHHUS CBOM-
CTBa HY’>KHO BBITIOJIHUTh HEKOTOpPbIE MPOBEPKH Ha JIOMYCTUMOCTh CBOWCTBA, Ha-
npumMep:

set {if (value>0) Var2=value; }

Hcnonbs3oBaHue CBOMCTBa HEOOXOIMMO, €CJTM 3HAUEHHE CBOMCTBA HE XPaHUTCS
B CaMOM KJiacce, a, HalpuMep, Yntaercs u3 0asbl TaHHBIX:

get { return(ReadFromDB ("Var2")); }
set { WriteToDB("Var2", value) }

Eciiv He0OX0 UM AOCTYI K MOJIIO "TOJBKO JJI YTeHHs", TO MOXHO OO0 ompe-
JISJIUTh CBOMCTBO C JOCTYNOM TOJIbKO get, JIMOO OnmucaTh OObIYHOE MOJIe Kak

readonly.

Hy wu, HakoHel, omucaHuWe TOJiS Kak CBOWCTBAa BbIIEPKUBAET OOBEKT-
HO—OpHeHTHpOBaHHBIﬁ noaxoa: Nnph HU3MEHCEHUHW BHYTPCHHEro COACpIKaHUA
KJjlacca BHEIIHWE WHTepQeichl Kiacca He W3MEHSIOTCS, T. €. MPU W3MEHEHUH
METOAa paGOTLI C IOJIEM Var?2 APYTUe KJ1acChbl 6y,HyT BHUACTH TO KE€ CaMOC CBOH-
CTBO Var2.

2.18. CBOMCTBO C MHAEKcCaTOpPOM

CroiicTBa ¢ MHIEKCATOPOM MO3BOJISIOT OOpalnaThes ¢ 0OBEKTOM Kilacca Kak ¢ Mac-
CHBOM, YTO MOBBIIIAET YNTA0ETBHOCTD KoAa (JTUCTHHT 2.7).

JNuctuhr 2.7. CBOMCTBO C MHAEKCAaTOPOM

using System;

namespace IndexProperty

{

class TestClass

{

public string this[int index]
{
get
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return string.Format ("Index={0}", index);

public string this[string name]
{

get

{

return string.Format ("Name={0}", name);

public string this[string name, int index]
{

get

{

return string.Format ("Name={0} index={1}", name, index);

class Classl
{
[STAThread]
static void Main(string[] args)
{
TestClass tc = new TestClass();
Console.WriteLine ("{0}, {1}, {2}",

tcll], tcl2], tcl31):
Console.WriteLine ("{0}, {1}, {2}", tc['

tel

tel

IA"]’ tc["Bll]’ tc[llcll]);
"A", lJ,
"B", 2}, tC["C", 3])’.

Console.WriteLine ("{0}, {1}, {2}",

2.19. MoXHo nu caenatb CBONCTBO
C pa3HbiM YpOBHEM AocCTyna gng getu set?
B .NET 1.1 Henb3s yka3blBaTh KJIKOUYEBBIE CJIOBA private WM public mepel get U

set. YpOBeHb IOCTYIa K METO/JIaM get M set 3aaeTCsl ypOBHEM JOCTYIA K CaMOMY
cBolicTBy. OTa npobyuema pewena B .NET 2.0.
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2.20. Kak Bbi3BaTb MeTOAbl
C OANHAKOBbIMW UMEeHaMM N3 uHTepdeicosB?
Ecnum knacc peain3yeT HECKOJIbKO I/IHTepCl)ef/iCOB C M€TOJaMH, UMCIOIIIMMHU OJHWHAa-

KOBO€ UMS, TO BbI3BaTh TAKON METOJl MOXKHO C TIOMOILBIO MTPUBEICHUs TUNa (Jivc-
THHT 2.8).

i NucTuHr 2.8. BbI30B METOAOB C OAWHAKOBLIMU MMEHaMU U3 MHTepdeiicoB

using System;

namespace Interfaces

{

interface I1

{

void PrintName () ;

interface 12

{

void PrintName () ;

class BaseTest

{
public void PrintName ()
{

Console.WriteLine ("BaseTest.GetName") ;

class Test : BaseTest, I1, I2
{

void Il.PrintName ()

{

Console.WriteLine ("I1l.PrintName") ;

void I2.PrintName ()

{

Console.WriteLine ("I2.PrintName") ;
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class Classl
{
[STAThread]
static void Main(string[] args)
{
Test t = new Test();

t.PrintName () ; // BEIBOBET base-MeTo
(t as Il).PrintName(); // BersoerT Il-meTon
(t as I2).PrintName(); // BersoBeT I2-MeToq

2.21. B uem pasHuua byte n sbyte?

Hns goctymna k MaccuBam Kak K "cbIpbiM" OnokaM mamsTH (T. e. 6€3 UHTeprpeTa-
UMM MX KaK 3HAYEHUH KOHKPETHBIX THIIOB) CYILIECTBYET KJIacC System.Buffer.
B naHHOM ci1y4ae HaM IIOMOXKET METOJl BlockCopy:

byte[] src = new byte[100];
sbyte[] dest = new sbyte[100];
Buffer.BlockCopy (src, 0, dest, 0, src.Length);

OOpatuTe BHUMaHUE, YTO MOCIEAHUI MapaMeTp YKa3blBaeT pa3Mep KOMUPYeMOro
6no0ka B OaiiTax, a He B d1eMeHTax MaccuBa. B maHHOM ciydae (MOCKOJbKY 3iie-
MEHTBI MaccuBa — OalThl) 5TH pa3mepsl coBnangaroT. OnHAKO MPH UCIOIb30BAHUH
Oosiee CIIOXKHBIX TUMOB HAZO AEHCTBOBaTbH OCTOpoXHee. [ BbIssCHEHUs pa3Mepa
MaccHBa B 0alTax MOYKHO BbI3BaThb METOJ Buffer.Bytelength ().

2.22. Kak creHepupoBaTtb
AOKYMeHTaumio no kogy?

HyxHO ncnonp3oBaTh OMUMIO KOMIMWIATOpA /doc:<mmg ¢aina>. B 3TOM ciydae
KOMMUJIATOP caMm creHepupyetr XML-daiin ¢ nokymeHTauuei Kk Baieii cOopke Ha
ocHoBe Bauux TeroB. Ha ocHoBe aToro (aiina Takke MoxHo renepupoBars CHM-
v HTML-onucanus (B cocra Visual Studio 2003 BkitoueH MHCTPYMEHT st
reHepupoBanusi HTML-nokymeHTarmm).

Ecnu Bel ucnonw3yere Visual Studio, ykaxkure B CBOWCTBaX MPOEKTa, B TOJE
Configuration Properties| Build| XML Documentation File, cTpoky
<mms_c6oprrr>. xml. DTO 3aCTaBUT cpely reHepupoBaTh XML-daiin ¢ onucanuem.
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2.23. Kak nHuymnanusupoBaTtb NoJid Knacca
A0 Bbi30Ba KOHCTpPYKTOpa?

Jlng wHWUManM3auMyM ToJIeM Kilacca MOJKHO MCIIOJIb30BaTh  inline-MHULIMAIIH-
3aLHIO:

class Test

{
// inline-mHuimammsaumsa
ArraylList array = new ArraylList();

public Test ()
{

// Tosie array yXe MHULUATIM3UPOBAHO
array.Add ("1");

2.24. Ucnonb3oBaHue
nepeMeHHOro Yyncna napameTpos

Jlns mepenauu nepeMEeHHOTo YHCiia apryMEHTOB CITYKHMT KITFOUYEBOE CJIOBO params
(B Visual Basic ncnonp3oBanoch KJIIO4eBOe CIIOBO ParamArray). Pasymeercs, apry-
MEHT METOJla, OMMCHIBAIOLINI TIEPEMEHHOE YMCIIO MapaMeTpoB, NOJDKEH ObITh MOo-
CIIeIHMM B CTIMCKe apryMeHToB. [Ipumep BbIUMCICHUS CyMMBI IEPEMEHHOTO YHciia
cllaraeMbIX MPUBECH B IUCTHHTE 2.9.

NucTtuHr 2.9. Ucnonb3oBaHMe NepeMeHHOro Y1ucra napameTpos

using System;

namespace Params

{

class Classl

{

static int Sum(params int[] numbers)
{

int total = 0;

foreach (int i in numbers)

{

total += 1i;
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return total;

[STAThread]

static void Main(string[] args)

{
Console.WriteLine (Sum(1,2,3));
Console.WriteLine (Sum(10,20,30,40,50,60));

2.25. YKa3aTenm

UcnonbzoBanue yxazameneii B C# BO3MOXKHO, HO He pekoMeHyetcs. J[ns paGoTsl
C yKa3zaresJsiMM HEeOOXOAMMO YCTaHOBUTBH OIMMIO KOMIWISALMU mpoekTa Allow
Unsafe Code Blocks B 3HaueHue True (puc. 2.1). [lpumep paboTsl ¢ ykazatensiMu
npezcTapieH B suctuhre 2.10. Eme oauH npuMep nMpUBOIUTCS B paszene padoThl
CO CTpoKaMu (cm. pazo. 10.9).

Pointers Property Pages

Configuration: IF\ctive(Debug)

x|

j Platfarm: I.t'-\ctive(.NET) j Configuration Manager... |

[ Commaon Properties
=3 Configuration Properties
g Build
Debugging
Advanced

B Code Generation
Conditional Compilation Constant DEBUG; TRACE

Optimize Code False

Check Far arithmetic Owverflow U Fa

E Errors and Warnings

Warning Level Warning level 4
Treak Warnings As Errors False
Suppress Specific Warnings
E Outputs
Oukput Path bintDebug),

¥ML Documentation File
Generate Debugging Information True
Reqister For COM Interop False

Allow Unsafe Code Blocks
Enable use of the unsafe keyword (funsafe).

0K I Cancel Apply

Help

Puc. 2.1. Onuus Allow Unsafe Code Blocks
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: NMuctuur 2.10. Ucnonb3oBaHue ykasaTenen

using System;

namespace Pointers

{

class Classl

{

unsafe static void TestPointer()

{

int *p; // ykaszaresb

int 1i; // nepemeHHas

i =10; // VHMLMaIM3auys [epeMeHHOM
p = &i; // ykasaTeyb Ha IepeMeHHYIO

// BbBOmVM 3HaUeHME [IePEeMEeHHOM HAaNpsAMyl M depes yKasaTelb
Console.WriteLine(i);

Console.WriteLine (*p);

Console.WriteLine ("-———————-- ")

// TlpyuCcBamBaeM 3HAUEHME [IePEMEHHOM uepes yKaszaTelb
*p = 333;
Console.WriteLine(i);
*p);
Console.WritelLine ("-————————~ ")

Console.WriteLine (

// Vi3MeHseM IepeMeHHyI uepe3 COOCTBEHHEN! yKasaTellb
i = *(&i) + 10;

Console.WriteLine (i) ;

Console.WriteLine (*p) ;

[STAThread]
static void Main(string[] args)
{

TestPointer () ;
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2.26. Cnabble ccbiNkun

Cnabuvie ccouiku (weak reference) ucnosb3ylotes Mpu HEOOXOAUMOCTH XpaHEHHS
B MaMsTH HeoOs3aTebHbIX 00beKTOB Oosbloro pasmepa. Hanpumep, nosmyuus c
SQL-cepBepa aaHHble, IporpaMMa MOXKET XPaHHUTh UX B MAMSITH 10 TeX MOp, MOKa
9Ta MamsTh He noTpedyeTcs cucteMe AJsi cBouX HyxkI. CoxpaHeHHe TaHHBIX Yepes
OOBIYHYIO (CHJIBHYIO) CCBUTIKY HE JaeT BO3MOXKHOCTH OCBOOOMKIEHHS TaMSTH.
HNmenHo B 5TOM ciiydyae mpuroastcs ciadbie ccbulik. B nuctunre 2.11 npusenex
npumep paboThl co cl1a0bIMK CCHUTKAMU.

“ Nuctuur 2.11. Ucnonb3oBaHne cnabbix CCbINOK

using System;

namespace WeakReferenceTest
{
class TestClass
{
public TestClass ()
{

Console.WriteLine ("Cos3maume oBwekTa TestClass");

public void Print ()
{

Console.WriteLine ("Meron Print");

class Classl
{
[STAThread]
static void Main(string[] args)
{
// CwibHas CChUIKa
TestClass tc = new TestClass():;
// Cnabas ccruika
WeakReference wr = new WeakReference (tc);

// Bul3BBaeM COOPUMK MycCopa
GC.Collect () ;
GC.WaitForPendingFinalizers () ;
GC.Collect () ;
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// OBBEKT HE YHUUTOXMUTCH, T. K.
// eCcTb CujbHaA CCBUIKA
if (wr.IsAlive)
(wr.Target as TestClass).Print();
else
Console.WriteLine ("O6bekT yHUUTOXEH") ;

// YHUUTOXaEM CWJIbHYI CCBUIKY

tc = null;

// BuI3BBaeM COOPUMK MycCopa
GC.Collect () ;
GC.WaitForPendingFinalizers () ;
GC.Collect () ;

// OBBEKT YHUUTOXUTCS
if (wr.IsAlive)
(wr.Target as TestClass).Print();
else
Console.WriteLine ("OObekT yHUUTOXEH") ;

2.27. ®ainbl pecypcoB

[pu co3maHum NpuIIoKeHHH, pabOTaIOMIMX C Pa3HBIMU S3bIKaMH, YA0OHO coOpaTh
BCE CTPOKH, TpeOytolire neperoja, B equHoM daiine. J{ns nobasneHus Takoro pe-
cypcHoro daiina Hy>kHO BbIOpaTh MeHIO Add New Item u nodaButh daiin Tuna
Assembly Resource File.

Jo6aBnsaTh MOXKHO HE TOJNBKO CTPOKH, HO W pecypchbl ApYyruX THUIIOB, Hampumep,
System.Int32.

C nomolpro Kjacca System.Resources.ResourceManager MOXKHO 3arpyKatb pe-
cypcHble (aitiibl, COOTBETCTBYIOIIME PA3IMUHBIM KyJIbTypaMm (JiucTuHr 2.12).

Nucturr 2.12. Ucnonb3oBaHue channa pecypcos

using
using
using
using

using

System;
System.Reflection;
System.Resources;
System. IO;
System.Globalization;
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namespace Resource
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
// VMsa pecypcHoro daisa (baios)
string [] resNames =
Assembly.GetCallingAssembly () .GetManifestResourceNames () ;
resource = resNames|[0];

// Barpyxaem
string baseName =
resource.Substring (0, resource.LastIndexOf('.'));
ResourceManager resourceManager = new ResourceManager (
baseName, Assembly.GetExecutingAssembly());

// Hashtable pecypcor
ResourceSet resourceSet = resourceManager.GetResourcesSet (
CultureInfo.CurrentCulture, true, true);

// DocTymn K pecypcam

// Crpoxa

Console.WritelLine (resourceSet.GetString ("Strl"));

// Tun System.Int32

Console.WritelLine (resourceSet.GetObject ("Intl") .GetType ()) ;
Console.WriteLine ((Int32)resourceSet.GetObject ("Intl"));
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dna nporpaMMunCTOB
C++ un Delphi

3.1. Kak yaanutb o6beKTbl, cO3gaHHble
c NoMoLLblo onepaTopa new?

Huxak. OHu camu ynansrcsi cOOpIIMKOM Mycopa.

3.2. Kak co3partb aK3eMnnap Knacca Ha cTeke?

Huxak. Bee kaccel co3patorest B Kyde U KOHTPOJIMPYIOTCSl COOPILIMKOM Mycopa.

3.3. MouyeMmy He Bbi3biBaeTca AecTpykTop?

B C# necTpyKkTOpoM SBJISETCS peau3alus MeToda Finalize (), OJJHAKO HUKAKOW
rapaHTUM €ro BbI30Ba HeT. ENMHCTBEHHas rapaHTHs — AECTPYKTOp OyneT BbI3BaH
MIPU 3aKPBITUU MPOrpamMMBbl (cym. maxdice pazo. 9.12).

3.4. Nouemy B onepartope if 6onbLue
Henb34 ucnonb3oBaTb YyCNOBUA TUNa int?

B C++ B kauecTBe ycii0BMs onieparopa if MOXKHO OBIJIO MCTIOJIb30BaTh BbIPAKEHHS
THMAa int U UM a”anoruusele. K yemy sTo npusoamino? C onHOM CTOPOHBI, 3TO, KO-
HewHo, yaoOHo. Ho, ¢ mpyro#, oneparop == (gBoiiHoe "paBHO"), TpeOyeMbli IIs
ofepaluy CpaBHEHHs, JIETKO MpeBpallajcs B ONepaTop NpUCBaUBaHUS:

int x;

if (x == 0) // npoBepka x Ha paBeHCTBO 0

{

}
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if (x = 5) // Bcerma BepHeT true M OPUCBOUT x=5

Haiitu takyto ommnbky oueHb cinoxHo. B C# Takas KOHCTpYKLMs HEOOIMyCTUMa —
TpeOyeTcs sIBHOE yKa3aHMe JIOTMYECKOTo ycjaoBus. MoxkeT ObITb, HalmMcaHUe He-
CKOJIBKMX JOTOJHUTENEHBIX CUMBOJIOB KOMY-TO MOKa)KeTcs JIMUIHEH paboTol, HO
BpeMs, MOTpaueHHOE Ha BbISBIICHHUS OaHAIbHOM OMevaTKH, 3HAYUTEIILHO 10POKE.

3.5. Kak co3gaTb MacCuB KOHCTaHT?

I[eﬁCTBHTGHLHO, KOHCTPYKLHWH THIIA

const int [] constIntArray = newint [] {2, 3, 4};
const int [] constIntArrayAnother = {2, 3, 4};

BBI3BIBAIOT OH_II/I6Ky KOMITUJTALUH. BBIXO,HOB JABa — OO0 WCIOJIBL30BaTh ONMUCATEND

readonly:

static readonly int [] constIntArray = new int[] {1, 2, 3};

JIMOO0 UCIOIL30BATh THIT enum U HUMEHOBAHHBIE 3HAUEHUS KOHCTAHT.

3.6. Kak nHMLUmann3npoBaTb MaccuB CTPYKTyp?

[Ipumep cTaTHHecKOW WHUIMAIM3ALUWU MacCUBa CTPYKTYp IMOKa3aH B JIMCTHH-
re 3.1.

: Nuctunr 3.1. UHnumanusaumsa maccuBa CTPYKTYp

using System;

namespace StaticStructArray
{
public struct MyStruct {
public MyStruct (int x, int y) {

a = x;
b =y;
}
int a;

public int A { get {return a;}}
int b;
public int B { get {return B;}}
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class Classl

{
static MyStruct [] s = {new MyStruct(5,5), new MyStruct (10,10)};

[STAThread]
static void Main(string[] args)

{

Console.WriteLine(s[0].A);

3.7. Oneparop switch paboTaet He Tak, Kak B C++

B C++ nonyckanock He yka3blBaTh OMepaTop break B CEKLMAX case:

switch (x)
{
case 0O:
Console.WriteLine (x); // BemosHurcsa, ecium x==0
case 1:
Console.Writeline (x); // BomosHuTcH, ecim x==1 mm 0
default:
Console.Writeline (x); // BHIIOIHUTCS BCerma
break;
}

DTOi BO3MOKHOCTBIO MOJIb30BAJIMCH HE MHOTHE, 3aTO YMCJIO OLIMOOK, BO3ZHHKAO-
MIMX 10 3a0bIBYMBOCTH, UCUMCIICHUIO He nonanaetcs. Pazpaborunku C# nmozabotu-
JIUCh O TOM, YTOOBI 3Ta KOHCTPYKIUS OOJIbllle He KoMmuivpoBaiack. [Ipu HeoO-
XOJAUMOCTH MPOrpPaMMUCT AOJKEH SIBHO yKaszaThb MEpexXo] Ha IPYryro BETKY C Mo-
MOUIBIO OMepaTopa goto:

switch (x)
{
case 0O:
// uTo-TO menaem
goto case 1;
case 1:
// uTo-TO menaem
goto default;
default:
// uTo-HUOYOb IejlaeM
break;
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3.8. Ectb nin B C# Makpocbl n npenpoueccop?

Makpocos B monnmanuu C++ B C# HeT. OT npenpoleccopa oCTaTuCh TOJIbKO KOH-
CTPYKLHUH:

a

aaaag

#define — ONpPEACIIACT CUMBOJI I #1if, HO HC MAKpPONOACTAHOBKY,

#undef — yaajIsieT CUMBOIJI,

#if, #elif, #else U #endif — YCJIOBHAsI KOMIIUJIALIUA,

#error, #warning, #1ine — UCTIOIB3YETCS AJIS T€HEPALIMH OLITHOOK;

#region, #endregion — HCMONB3YeTCS NJS BBIJENEHUS CEKUWH B HMCXOJHOM
KOJe€.

Jis  yCNOBHOUM KOMMMJISILMM MOXHO TMPUMEHSTh Takke aTrpuOyT Condition
(cm. paszo. 5.1).

3.9. Kak onucaTtb 6utoBble nona?

B C# nnist paGoThl ¢ OUTOBBIMU TOJISIMU TIPEYCMOTPEH KJlacC BitVector32 (JIUC-

TuHr 3.2). O10T Kiacc Oonee 3 peKTUBEH, YeM BitArray (cm. pazo. 8.10).

Jlnctunr 3.2. Ucnonb3oBaHuMe knacca BitVector32

using System;

using System.Collections.Specialized;

namespace BitVector32Test

{

class Classl

{

[STAThread]

static void Main(string[] args)

{

BitVector32 vectorl =

// Macku
int bitl
int bit2
int bit3
int bit4
int bith

// Tonmydaem BitVector32{00000000000000000000000000000000}

new BitVector32 (

IJIA T[NEPBBIX IIATU OuTOB

BitVector32
BitVector32
BitVector32
BitVector32
BitVector32

.CreateMask () ;

.CreateMask (bitl
.CreateMask (bit2
.CreateMask (bit3
.CreateMask (bit4

Console.WriteLine (vectorl.ToString());

)
)
)
)

0

’

’

’

’

)i



[ns nporpammuctoB C++ u Delphi

39

vectorl[bitl] = true; // ycraHoBuUTH 1-31 6uUT

// Tonmyuaem BitVector32{00000000000000000000000000000001}
Console.WritelLine (vectorl.ToString());

vectorl [bit3] = true; // ycTaHOBUTH 3-i1 6UT

// TonmydaeMm BitVector32{00000000000000000000000000000101}
Console.WriteLine (vectorl.ToString());

vectorl [bit5] = true; // ycTraHoBuUTH 5-11 6uT

// Tonmyuaem BitVector32{00000000000000000000000000010101}
Console.WritelLine (vectorl.ToString());

BitVector32 vector?2 = new BitVector32( 0 );

// Cosmaem 4 cexkummn. IlepBas MMeeT MAaKCUMYyM
// sHaueumit — 6, T. e. BaHMMaeT 4 OuTa. Bropas — Makcumym 3
// (r. e. mBa 6mura), 3aTem 1 6ur, 3arem 4 Oura.
BitVector32.Section sectl = BitVector32.CreateSection( 6 );
BitVector32.Section sect2 =

BitVector32.CreateSection( 3, sectl );
BitVector32.Section sect3 =

BitVector32.CreateSection( 1, sect2 );
BitVector32.Section sectd =

BitVector32.CreateSection (15, sect3 );

vector?2[sect2] = 3;

// Tomyumm BitVector32{00000000000000000000000000011000}
Console.WriteLine (vector2.ToString());

vector2[sectd] = 1;

// Tomyumm BitVector32{00000000000000000000000001011000}
Console.WriteLine (vector2.ToString());






rMABA 4 #

OTpaxeHune
N cBA3aHHbIEe C HUM BOMPOChHI

4.1. CospgaHne obbekTa N0 UMeHN TMna

Jlna co3manuss oObeKTa MO WMEHW THMA WCTOJNB3YIOTCS METONbl OTpaKeHHs
(reflection) (muctuHr 4.1). Ecnm kimace co3maBaeMoro o0bekTa HAXOIUTCS B TOM
JK€ TIPOCTPAHCTBE UMEH, YTO M CO3AAOLIMIA KO, TO MOXKHO MCTOJIb30BaTh MPOCTOE
CO3/IaHHe 3K3eMIuIsIpa 00beKTa Mo ero Tumy. Takoii cnoco0 yno0eH, ecnu onuca-
Hue Habopa OOBEKTOB XpaHUTCS B HEKOTOPOM KOH(UrypamnoHHoMm aiine (Ha-
npumep, XML). Co3nanue oOBEKTOB MO MMEHH THIIA MO3BOJSET W30AaBUTHCS OT
oreparopa switch, CO3JJAIOIIET0 HY>KHbIA OOBEKT B 3aBUCMMOCTH OT UMEHH.

Ecnu knacc uMeeT HecKOJIbKO KOHCTPYKTOPOB MM KOHCTPYKTOp C MapameTpamu,
TO HEOOXOJUMO YKa3aTh, KaKOW WMEHHO KOHCTPYKTOp HYXHO HalTH (Juc-
TUHT 4.2).

: NMucturr 4.1. Coapanme o6LeKTa MO UMEHM TvNa

using System;

namespace Reflectionl

{

public class TestClass

{
public TestClass ()

{

Console.WriteLine ("KoHcTpykTop TestClass");
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class ReflectionDemoClass
{
[STAThread]
static void Main(string[] args)
{
// TIONIy4MTh CCBUIKY Ha THUII 10 MMEHU
Type TestType =
Type.GetType ("Receipt.TestClass", false, true);
// Eciu xjlacc HamneH
if (TestType != null)
{
// TlojlydyaeM KOHCTPYKTOP
System.Reflection.ConstructorInfo ci =
TestType.GetConstructor (new Typell{});
// BHIBEIBAEM KOHCTPYKTOP
object Obj = ci.Invoke(new object[]{});
}
else
{

Console.WriteLine ("Knacc He HanpmeH");

JNucTnHr 4.2. NMouck KOHCTPYKTOpPa ¢ NnapameTpaMmu

using System;
using System.Reflection;

namespace FindCustomContructor
{
class TestClass
{
TestClass ()
{
}

TestClass (int x, string str)
{
}
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class MainClass
{
[STAThread]
static void Main(string[] args)
{
Type type = typeof (TestClass) ;

// TpoByeMm HalTu OOBUHENI KOHCTPYKTOP
ConstructorInfo cil = type.GetConstructor (new Typel[]l{});
Console.WritelLine ("KoHCcTpykTop 1 "+

((cil == null)?"HalnoeH":"He HanmeH"));

// TlpoByeM HaiTM KOHCTPYKTOP C IapaMeTpamMi
ConstructorInfo ci2 = type.GetConstructor (

new Typel]{typeof (int), typeof (string)}):;
Console.WritelLine ("KoHCcTpykTOop 2 "+

((ci2 == null)?"HanneH":"He HanimeH"));

4.2. BbizoB MeToAa No UMeHMU

BrI3BaTh METO/ 110 UMEHHU MOKHO C MOMOLIBIO OTpaxeHus (TUCTUHT 4.3). MoxxHO

JaKe BbI3BAThb private-METON, YKa3zaB COOTBETCTBYIOLIIUE (bnam ITOHCKa:

Type someType = somelnstance.GetType () ;

MethodInfo mi = someType.GetMethod (
"System.Windows.Forms.ISomeInterface.SomeMethod",
BindingFlags.NonPublic | BindingFlags.Instance

)
if(mi !'= null)
{

mi.Invoke (someInsance, new object[]{});

JluctuHr 4.3. Bbi3oB MeTo4a No MUMEHU

using System;
using System.Reflection;

namespace FindMethod

{

class Test
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string name;

Test (string name)

{

this.name = name;

public void ShowName ()

{

Console.WritelLine (name) ;

static void Main()

{
// CosmaTbh 2K3eMIyIap OOBEeKTa
Test t = new Test ("The name");
// TomyunTh MEeTOMH, KOTOPBIA XOTMM BEI3BATH
MethodInfo mi = typeof (Test) .GetMethod ("ShowName") ;
// BuI3BaTH
mi.Invoke (t, null);

4.3. 3arpy3Ka n co3gaHue Knacca
N3 apyroi c6opkKu

s co3manus kiacca w3 Jpyroil cOopku (MOJYJIsl) MOKHO HCIOJb30BaTh KJIAcc
System.Activator, HAIIPUMEDP:

// CozmaeMm ofwekT u3 cOopku Pluginsl.exe umu
// Pluginsl.dll (mpu Barpy3Ke pacuMpeHue He yKas3EBaeTCHd) .
// TIpOCTPaHCTBO MMEH BHYTpu COOpkM mMeeT mMa PluginNamespace,
// a cam wkylacc HaswpBaeTcsa TestClass
object Obj =
Activator.CreatelInstance ("Pluginsl", "PluginNamespace.TestClass");

4.4. lNonyyeHne cnnucka TMNoB U3 c6opKu

Hepequcneﬂue BCEX IlOCTyHHle THUITIOB C60pKI/I MOKHO OcyllleCTBl/ITb C MOMOUIBKO
BbI30BA METOMA GetTypes (JTUCTUHT 4.4).
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INMuctunr 4.4. NMony4eHne cnucka TMNOB U3 CO0pPKU

using System;

namespace Reflection2
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
// 3arpysuTbh MOMYJIb
System.Reflection.Assembly assembly =
System.Reflection.Assembly.LoadFrom("Reflectionl.exe");
// TIOMyunmTh CIMCOK BCEX KJIACCOB MOIYJIS
Typel[] types = assembly.GetTypes|();
// OTOoBpasuTh CIOUCOK KJIACCOB MOMIYJIS
foreach (Type t in types)
{
Console.WritelLine (t.FullName) ;
}
object Obj = Activator.CreateInstance (
"Reflectionl", "Reflectionl.TestClass");

4.5. NMony4yeHne Bcex CBOWNCTB Kjlacca

HonyquHe CBOMCTB KJlacca TaKOBO:

System.Reflection.PropertyInfo[] Props =
listBoxl.GetType () .GetProperties () ;

foreach (System.Reflection.PropertyInfo prop in Props)

{
listBoxl.Items.Add (prop.PropertyType.ToString()+ ":"+ prop.Name) ;

4.6. YcTaHOBKa 3HauyeHua private-nonsa

C noMOIIBI0 METOJIOB OTPAKEHHUSI MOXKHO YCTAHABJIMBATh 3HAYCHHUS JaXKe private-
U protected-nojiel (IUCTUHT 4.5).
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JIncTtuHr 4.5. YcTaHOBKa 3Ha4YeHUS private- U protected-nonen

using System;
using System.Reflection;

namespace Reflection3
{
class Classl
{
public class Account
{
private long privatevalue =
protected long protectedval

ol
o O
~ ~

public long GetPrivatevalue ()
{

return privatevalue;

public long GetProtectedval ()
{

return protectedval;

[STAThread]

static void Main(string[] args)

{
Account a = new Account () ;
Console.WriteLine ("a.privatevalue={0}", a.GetPrivatevalue());
Console.WritelLine ("a.protectedval={0}", a.GetProtectedval());

FieldInfo fil = a.GetType () .GetField ("privatevalue",
BindingFlags.NonPublic | BindingFlags.Instance) ;
if (fil != null)
{
fil.SetValue(a, 1);

FieldInfo fi2 = a.GetType() .GetField ("protectedval",

BindingFlags.NonPublic | BindingFlags.Instance) ;
if (fi2 != null)
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fi2.Setvalue (a,

Console.WritelLine ("a.privatevalue={0}",
Console.WritelLine ("a.protectedval={0}",

2);

4.7. MNony4vyeHne cnucka noJsieil CTPyKTypbl

[TonmyueHue crimcka nosei CTpyKTyphl MOKa3aHO B JIUCTUHTE 4.6.

a.GetPrivatevalue());
a.GetProtectedval());

NucTtnHr 4.6. NMonyyeHne cnucka nonemn CTPyKTypbl

using System;

using System.Reflection;

namespace Reflectiond

{

class Classl

{

public struct Account

{
public
public
public
public
public

private
private

string
string
int

string

string

long
string

[STAThread]
static void Main(string[] args)

{

FirstName;
LastName;
Age;
Login;
Password;

HashCode;
Passport;

Console.WriteLine ("Public:");
foreach (FieldInfo fi in typeof (Account) .GetFields ()

{

Console.WriteLine ("\t"+ fi.Name );
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Console.WriteLine ("NonPublic:");

foreach (FieldInfo fi in
typeof (Account) .GetFields (BindingFlags.NonPublic |
BindingFlags.Instance) )

Console.WriteLine ("\t"+ fi.Name );

4.8. NonyyeHne nonHoro uMeHn c6opku
N ee CBONCTB

[MonyueHue uMeHH cOOPKH U ee CBOHCTB MOXKHO BBITIOJHHUTH C MOMOLIBIO METO/a,
MPUBEEHHOIO B JIMCTUHTE 4.7.

{ NucTuHr 4.7. MonyyeHne NOMHOro UMeHU C60PKM 1 ee CBOMCTB

using System;
using System.Reflection;

namespace LoadWithPartialName
{
class Classl
{
[STAThread]
static void Main(string[] args)
{

string Name = "System.Windows.Forms";

string FullName =
Assembly.LoadWithPartialName (Name) . FullName;

// Hameuaraer

// "System.Windows.Forms, Version=1.0.5000.0,

// Culture=neutral, PublicKeyToken=b77a5c561934e089"

Console.WriteLine (FullName) ;

Console.WriteLine () ;

string Location =
Assembly.LoadWithPartialName (Name) . Location;
Console.WritelLine (Location) ;
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// Hameuaraer

// "f:\winxp\assembly\gac\system.windows. forms\

// 1.0.5000.0 Db77a5c561934e089\system.windows.forms.dl1l"
Console.WriteLine () ;

string ImageRuntimeVersion =
Assembly.LoadWithPartialName (Name) . ImageRuntimeVersion;

// HaneuaTaer

// "vl.1.4322"

Console.WritelLine (ImageRuntimeVersion) ;

Console.ReadLine () ;

4.9. Komnunauma koga us nporpamMmbl

Jns kommunsaumu kona B 1L MOXKHO MCTONb30BaTh KIJIACCHI MPOCTPAHCTBA MMEH
System.CodeDom. Compiler, B YACTHOCTH KJIacC CodeCompiler. DTOT KJacC SBIISIETCS
abctpakTHbIM. Ero HacnenHukH peann3yioT GyHKIMOHATBHOCTh KOMIMIISTOPA s
KOHKpeTHoro s3bika. B cocraBe .NET Framework nocrasnstorest Tpy KoMnuiisaTo-
pa: C#, VB.NET u JScript. UToObl NONy4uTh 3K3EMILISP TAKOTO Kjacca, HyKHO
00paTUThCs K METOAaM Kilacca CodeDomProvider:

CodeDomProvider provider =
new Microsoft.CSharp.CSharpCodeProvider () ;
CodeCompiler compiler = provider.CreateCompiler();

[locse 3Toro MO>KHO CKOMITUITUPOBATH KOJ B COOPKY:

CompilerParameters parameters = new CompilerParameters();

CompilerResults result = compiler.CompileAssemblyFromFile (
parameters, @"C:\MyClass.cs");

Assembly resultAssembly = result.CompiledAssembly;

Co3paHHas cOopka Ternepb MOYTH HUUEM He OTJIMYaeTcs OT cOOpPOK, MOTYHYEeHHBIX
"HopMasbHBIM" myTeM (T. e. uepe3 Visual Studio uim KOMIUISATOPOM KOMaHIHOM
CTpOKH). B wacTHOCTH, MOJKHO cO37aBaTh M MCIMOJB30BATh OIpeeeHHbIe B Hel
KJIacChl:

Type myType = resultAssembly.GetType ("MyNamespace.MyClass") ;
object myClassInstance = Activator.CreateInstance (myType) ;
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4.10. lNepexBar 3arpy3Ku TMNOoB U Mmoaynei

MHorna Bo3HMKaeT 3a/1aya MepexBaTUTh CTaHAAPTHYIO 3arpy3Ky MoayJied U 3arpy-
3UTh MOMYJb, JIGXKAIIWH B OIpe/eNeHHoN nanke. Hanpumep, npu pemeHun npo-
OJIeMBbI JIOKaMHU3aIK IPUI0KEHHUH pecypchl MOTYT pa3MelllaThes B Mankax ¢ uMe-
HaMH s3bIKa, U B 3aBUCMOCTH OT BBIOPAHHOTO sI3bIKa HY)KHO 3arpyaThb COOTBET-
CTBYIOIIMK MOMAYNb. AHaJOTMYHAs 3aJada MOXKET BO3HUKHYTH TP TIOMCKE
MOJIYJISA, COJIEPIKAIIETO HY)KHBINA THII.

CoObITHE AppDomain.CurrentDomain.TypeResolve BbI3bIBACTCI, €CJIM CUCTEME
(TouHee roBops, TEKyIEMY JOMEHY) He YIaJloch HAlTH cOOPKY, COAEpIKalIyIO 3a-
HpOLHeH}Hﬂﬁ Tun. CoOkITHE AppDomain.CurrentDomain.AssemblyResolve BbI3bIBa-
eTCsl, eCJIM CUCTeMe He YAalloch HAWTH 3alpoIleHHYI0 COOPKY.

Jluctunr 4.8 cogepKUT pUMeEp KUCIOIB30BaHUS STHUX COOBbITUH. [ NTaBHBIN MOIYTH
MainClass MCIHOJIB3YET BE C60pKM2ClassLibraryl,COﬂerQuuyK)KﬂaCC Classl, U
ClassLibrary2, COAEpKAUIYO0 KJacC Class2. [laBHBIA MOAYJb HE MMEET CChUIKU
Ha TepBYyIO cOOpKY, MO3TOMY TIPU TIOTIBITKE HAWTH THIT Classl Oy/leT BBI3bIBATHCS
00paboTunK TypeResolve, B KOTOPOM MBI 3arpy3uM HYXHYIO cOOpPKY caMOCTOS-
TenbHO. Ha BTOpylo cOOpKy ccbiika HMMeeTcs, HO Yy Hee BBICTaBJICH THI
CopyLocal=False, MO3TOMY CHUCTEMa HE CMOXKET OINpPEAE/IUTh MECTOHAXOXKIEHUE
cOOpKH W BBI3OBET 00pa0OTHHK AssemblyResolve, B KOTOPOM MBI 3arpy3um 3Ty
cOOpKY CaMOCTOSTEITHHO.

NuctnHr 4.8. O6paboTka coObITUN AssemblyResolve U TypeResolve

using System;
using System.Reflection;

namespace ResolveAssembly
{
class MainClass
{
static MainClass ()
{
AppDomain.CurrentDomain.TypeResolve +=
new ResolveEventHandler (CurrentDomain TypeResolve);
AppDomain.CurrentDomain.AssemblyResolve +=
new ResolveEventHandler (currentDomain AssemblyResolve) ;

[STAThread]
static void Main(string[] args)
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Type t = Type.GetType ("ClassLibraryl.Classl", false);
if (t !'= null)
{
Console.WriteLine (t.Name) ;
}

else
{

Console.WritelLine ("Tun He HanmeH");

ClassLibrary2.Class2 c2 = new ClassLibrary2.Class2();
Console.WriteLine (c2.ToString());

private static Assembly CurrentDomain TypeResolve (
object sender, ResolveEventArgs args)

Console.WriteLine ("Vimy Twn: {0}...", args.Name);

if (args.Name.Equals("ClassLibraryl.Classl"))
{
return Assembly.LoadFrom (

@"..\ClassLibraryl\bin\ClassLibraryl.dl1l");

return null;

private static Assembly currentDomain AssemblyResolve (

object sender, ResolveEventArgs args)

Console.WritelLine ("Vmy cBopxy {0}...", args.Name);
if (args.Name.IndexOf ("ClassLibrary2") >= 0)
{
return Assembly.LoadFrom (
@"..\ClassLibrary2\bin\ClassLibrary2.d11");
}

return null;
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Otnapka
N YCNOBHafA KOMNUNALMA

5.1. YcnoBHas KOMNUALMA B peXXume oTnagkv

Kopn, 3akntoueHHbI! B yClOBHE #ifdef DEBUG, OYyJeT KOMIMIMPOBATHCS TOJBKO
B pexxume omiianku (debug mode):

#if DEBUG
Console.ReadLine ("Pexym Debug") ;
Console.ReadlLine ("[5g NpomoJDXeHMS HaxXMMTe KJjaBuuy Beozn") ;
Console.ReadLine () ;

fendif

C nomotpto aTpuOyTOB MOXKHO ONpPEAEIUTh METOJ Kjlacca, KOTOphlid OyneT Kom-
MUJIAPOBATHCS TOJBKO B PEXKUME OTIaJIKH:

[System.Diagnostics.Conditional ("DEBUG") ]
static void DbgMsg ()

{
Console.WriteLine ("DEBUG!!!");

// ByIoeT BRIIOJHATBHCS TOJBLKO B Debug-peximve
DbgMsg () ;

5.2. Metogbl ASSERTwn TRACE

B C#, Tak xe xak u B C++, cyliecTByeT METO/ ASSERT, BHI3bIBAIOIINN HCKITFOYE-
HUE, €CJIM HEKOTOPOE YCIOBUE HE BBIMOIHIETCS:

System.Diagnostics.Debug.Assert (ycnosue, "CoobmeHme o6 oumibke,
"TlogpobrocTi") ;
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MeTop Trace MO3BOJSET BBIBOAUTH MHPOPMAILHIO B OKHO Output oTiagurka cpepl:

System.Diagnostics.Debug.Trace ("Crpokxa nudpopmaumm") ;

B NPOCTPAHCTBE HMMEH System.Diagnostics CYIIECTBYET €LIE€ OIUH OOBEKT:
System.Diagnostics.Trace. MeTtonapl Kitacca Trace BBITIOJIHAKOTCA, €CJIK OIlpe-
ACJICHO MaKpOUuMs TRACE. I[pyrI/IMI/I CJIOBaMH, MCTOAbI KJj1acca
System.Diagnostics.Debug BBIIOJHAKOTCSA, €CIIA ONPEACICHO UMA DEBUG, 4 METOMBI
KJ1acca System.Diagnostics.Trace — €CJIH OIIPEACIICHO UMA TRACE.

5.3. NepeHanpaBneHune BbiBoga Trace

Knacchl system.Diagnostics.Debug B System.Diagnostics.Trace HUMEIOT CBOMCTBO
Listeners, SABJISIOLLIEECH KOJ'[J'[eKLlHeﬁ MMPUEMHUKOB JaHHLIX, KOTOPbIC MOCHUJIAOTCH
METOJAaMM WritelLine. I1o YMOJIYaHUIO 3Ta KOJUICKIUA UMEET OJUH NPUEMHUK, IB-
JIAIOLMKACS HAacNEeIHUKOM Kjacca DefaultTracelListener. /JlaHHbIE B 3TOM ciyuae
MOCBUTAIOTCS ¢ UCTOJIb30BaHUEeM Win32-QyHKIUM OutputDebugString () W TaKkKe
METOJIa System.Diagnostics.Debugger.Log (). Takoe moBeaeHUE yﬂO6HO npu OT-
JJaAKe, HO IMpPU pa3BEPTbIBAHUU NPHUITOKECHUA MOXKET HOTpe6OBaTbC§[ nepeHaripaB-
JIeHWe TPacCUPOBKH B (paii.

Jns  nepeHampaBieHUs — TpacCMpoBKM B (aiin  ucmomb3yeTcs  KJacc

TextWriterTracelistener

// YmajseMm NPpUMEeMHMK [0 YMOJIYaHUI (€CJIM HYXHO, MOXHO €I'0 OCTaBUTH,

// HO ero MCIOJIb30BaHME BaHMMAET CYIECTBEHHHE PEeCyPCH)

Trace.Listeners.Clear();

// CosmaeM HOBLIA PUEMHUK

FileStream fs = new FileStream( @"c:\log.txt", FileMode.Create,
FileAccess.Write);

Trace.Listeners.Add( new TextWriterTracelistener (fs)):;

// Bra TpaccupoBouHas uHbopmauusa OyImeT 3anmucaHa B bat
Trace.WritelLine( @"3ra cTpoka OymeT 3ammcaHa B log.txt!" );
// CGpacemaem Bybep

Trace.Flush();

MosxHo co34aBaTb CBOH HACJICAHUKH IMMPUEMHUKOB, HAIIPpUMEDP, AJIA 0T06pa)KGHI/I$I
BPEMCHHU BBITIOJIHCHHUS NIPOrpaMMbl:

class MyListener : TextWriterTraceListener
{

public MyListener (Stream s) : base(s)

{

}
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public override void WriteLine (string s)
{

Writer.WriteLine ("{0:D8} [{1:D4}] {2}",
Environment.TickCount - m startTickCount,
AppDomain.GetCurrentThreadId (),

s )i

}

protected int m startTickCount = Environment.TickCount;

5.4. NMNouemy ay6nupylotca CTpoku
B oTnagoyHoi uicpopmauyun?

BeposiTHo, OblTM n00aBiieHbl 1Ba OAMHAKOBBIX MPUEMHHKA U3 pa3HbIX MecT KOoJa.
UroObl n30exaTh TaKoW cUTyalMu nepes A00aBjIeHHeM NMPUEMHHUKA, ClIeAyeT Mpo-
BEPSTH €ro CYLECTBOBAHHE.

if (Trace.Listeners.Count == 0)

{

Trace.Listeners.Add (new TextWriterTracelistener (Console.Out));
Trace.AutoFlush = true;
Trace.Indent () ;

5.5. TpaccupoBKa UCKnioveHuns

Crnenyroumumii kon AaeT uHpopmauuio 06 uckiIoueHud. Ero MokHO Mcmonb3oBarhb
B OJI0Ke catch (JiucTHHT 5.1).

JNuctunr 5.1. TpaccupoBka UCKNOYEHUSA

public static void TraceExceptionCatched (Exception e)
{
StackTrace st = new StackTrace(l, true);
StackFrame sf = st.GetFrame (StackTrace.METHODS TO SKIP);
if (sf !'= null)
{
MethodBase mb = sf.GetMethod() ;
Trace.WritelLine (e.ToString());
StringBuilder sb = new StringBuilder();
sb.Append ("catched in File ");
sb.Append (sf.GetFileName () ) ;
sb.Append (", line ");
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sb.Append (sf.GetFileLineNumber () ) ;
Trace.WriteLine (sb.ToString());

sb = new StringBuilder();
sb.Append ("in method ") ;

sb.Append (mb.ReflectedType.Name) ;
) .

sb.Append (mb.Name) ;

sb.Append (" (") ;

bool first = true;

(
sb.Append ("
(
(

foreach (ParameterInfo pi in mb.GetParameters/())
{
if (!first)
sb.Append (", ");
first = false;
sb.Append (pi.ParameterType.Name) ;
sb.Append (" ") ;
sb.Append (pi.Name) ;
}
sb.Append (") ;") ;
Trace.WriteLine (sb.ToString());

5.6. TpaccupoBKa cTeKa BbiI3OBOB

Jlnst TpaccUpOBKY CTEKA UCIIOJIB3YETCS KJIACC System.Diagnostics. StackTrace:

System.Diagnostics.StackTrace s =
new System.Diagnostics.StackTrace (0);
Console.WritelLine (s.GetFrame (0) .GetMethod () .Name) ;

MeTtop GetFrame (0) BO3BpallaeT nepebii ¢peiiM oObeKTa StackTrace, T. €. KaK pas
TOT, KOTOPBIN B JaHHBI MOMEHT BBITIOJIHSETCS. MeTO/ GetMethod () BO3BpallaeT
CCBUIKY Ha O0BEKT MethodBase, COOTBETCTBYIOLIMI METO/Y 3aIaHHOTO (peiima.

COOTBeTCTBeHHO, AJid IOJIYYEHHS BCEro CTEKAa BLI3OBOB MOXKHO MCIIOJIB30BATh KO

System.Diagnostics.StackTrace s =
new System.Diagnostics.StackTrace (0);
for (int i=0; i< s.FrameCount; i++)
{
Console.WritelLine (s.GetFrame (i) .GetMethod () .Name) ;
}

Jluctunr 5.2 neMoHCTpUpyeT MpUMep Koja OTOOpa)KeHUs TEeKYIIEro COCTOSHUS
CTEKa BBI30BOB.
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. NucTunhr 5.2. OToGpaxeHne cTeka BbI3OBOB

using System;

using System.Diagnostics;

using System.Reflection;

using System.Text;

namespace TraceCallStack

{

class Classl

{

static void Testl ()

{

Test2 () ;

static void Test2 ()

{

Console.WritelLine (TraceCallStack());

public static string TraceCallStack()

{

StringBuilder sb = new StringBuilder () ;

StackTrace st = new StackTrace(l, true);
StackFrame sf = st.GetFrame (StackTrace.METHODS TO SKIP);
if (sf != null)
{
MethodBase mb = sf.GetMethod() ;
sb.Append (mb.ReflectedType.Name) ;

sb.Append (".");
sb.Append (mb.Name) ;
sb.Append (" (") ;

bool first = true;
foreach (ParameterInfo pi in mb.GetParameters())
{

if (!first)

sb.Append (", ");

first = false;

sb.Append (pi.ParameterType.Name) ;

sb.Append (" ") ;

sb.Append (pi.Name) ;
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sb.Append (") ;")
int n = StackTrace.METHODS TO SKIP+1;
sf = st.GetFrame(n);
if (sf != null)
{
sb.Append (" called from ");
do
{
mb = sf.GetMethod();
sb.Append (mb.ReflectedType.Name) ;
sb.Append (".") ;
sb.Append (mb.Name) ;
sb.Append (":") ;
sf = st.GetFrame (++n) ;
}
while (sf != null);

}

return sb.ToString();

[STAThread]
static void Main(string[] args)
{

Testl();

Console.ReadLine () ;

5.7. OueHKa BpeMeHM BbiNoJsIHeHUs Koaa

OueHka BpeMEHH BBIMOJIHEHHsI KOAA MOXKET OCYILIECTBIATHCS Pa3HbIMH criocoda-
MU, B 3aBUCUMOCTH OT TpeOyeMOi TOUHOCTH.

5.7.1. UsamepeHune c nomouwybio TickCount
(HanMmeHbLIasa TOYHOCTD)

Hawnbonee HpOCTOP'I, HO HE O4YE€Hb TOYHBIN CITocod HU3MCPEHUS BBITTIAAWUT CIICAYIO-
MM 06pazom:

int start = Environment.TickCount; // Hauayo M3MEepeHUS

// HEeKOTOphle HeNCTBUS

int end = Environment.TickCount; // 3aBeplieHVE M3MEepEeHUS
Console.WriteLine ("TickCount=" + (end - start)); // pesyibTar
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5.7.2. UamepeHune c nomoubio Ticks
(cpepHssn TouHOCTD)

Bbonee tounsklit pesynprar (TouHocTs 100 HaHOCEKYHI) AaeT METON Ticks Kiacca
DateTime:

long startLong = DateTime.Now.Ticks; // Hauajio M3MEepeHWUS

// HEKOTOphE NENCTBUS

long endLong = DateTime.Now.Ticks; // BaBeplieHNe M3MEepPeHUT
Console.WriteLine ("Ticks=" + (endLong - startLlong));

5.7.3. UsamepeHune c nomolybio QueryPerformance
(BbicOKasi TOMHOCTD)

HawnGonee Tounbli criocod u3MepeHus HHTepBaJIoB BpeMeHH (TOYHOCTh 1/3579545 ce-
kyHzbl) nipegnaraeT MSDN (ctates Q306979):

// VmopT byHkumit u3 Kernel
[System.Runtime.InteropServices.Dl1lImport ("kernel32.d11")]
extern static short QueryPerformanceCounter (ref long x);
[System.Runtime.InteropServices.Dl1lImport ("kernel32.d11")]
extern static short QueryPerformanceFrequency (ref long x);

long ctrl = 0, ctr2 = 0, freq = 0;

// Hauajio m3MepeHus
if (QueryPerformanceCounter (ref ctrl) != 0)
{

// HekoTOopkle NeiCTBUS

// BaBeplieHue U3MEPEHUS
QueryPerformanceCounter (ref ctr2);
// TlonydyeHyne IenmuTes TOUHOCTU
QueryPerformanceFrequency (ref freq);
Console.WriteLine ("MuHMMasbHOe paspemenve: 1/" + freg + " cek.");
Console.WriteLine ("Bpemsa ewmosHeHus: " + (ctr2 - ctrl) *
1.0 / freq + " cex.");

5.8. Kak BKNIoUnTb NMOJIHbIA PpeXUM OoTNnagkm kopa?

[Mo ymonuaHuIo 7 OTIaJKK BKJIIOUEH TOJBKO Oe3omacHblit koj. B aToMm ciyuae
YBUJIETh U OTJIQKUBATh BbI3OBbI CUCTEMHBIX MOJYJIeH Henb3s. [ akTUBU3AIMU
pexkuMa otinanku Beero kona (call stack) crnenyer Bkmtounts onmmio Unmanaged
code debugging.



60 lnaBa 5

5.9. OTnapouHan nHcpopmauma gna ASP.NET

Jns BkIOYEHUsS OTNagovYHON MH(opMalmy (B 4YaCTHOCTH, BPEMEHH BBIMOTHEHUS
MeTof0B cTpaHulbl) Ha cTpaHule ASP.NET HykHO BBICTaBUTH CBOICTBO Trace
B BHAYUCHHUE true!:

<%@ Page language="c#" Codebehind="test.aspx.cs"
AutoEventWireup="false" Inherits="Receipt.Test"
validateRequest="false" Trace="true"$

5.10. Kak otnaxusatb remoting-kop?

Touky ocTaHOBa ciemyeT NOCTaBUTh HA CTPOKY BbI30Ba remoting-mMeToaa v CTPOKY
BHYTpHY remoting-koaa. 3amycTuB KO, AOXKIaTbcs cpabaTbiBaHUS NEPBOW TOUKH
ocTaHoBa (10 BbI30Ba METOAA), OTKPBITh Auajnor Processes B meHto Debug, BbI-
OpaTh Tporiecc wp_asp.exe, HakaTh KHONIKY Attach u 3arem kHonky Close. [Tocne
3TOr0 MPOJOJKUTH BBIMIOJIHEHHE MporpaMmel. B cremyromuii pa3 octaHoB mpo-
M30MIeT BHYTpH remoting-koja.

5.11. Fno6anbHaa o6paboTKa NCKITIOUEHU

I[J'lﬂ 3arucu B KypHaJl BCEX HCKﬂ}OquHﬁ, MPOUCXOAAIIHX B MPUIIOKEHHUHU, MOIKHO

BOCIIOJIB30BATbHCS CO6LYTH€NIAppDomain.CurrentDomain.UnhandledException (HHC—
TuHr 5.3). Cym. maxoice pazo. 22.6 u 24.12.

JNuctnHr 5.3. O6paboTka AppDomain . CurrentDomain . UnhandledException

using System;

namespace UnhandledExceptionTest
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
// OBpaBoTuMK UCKIIOUSHU
AppDomain.CurrentDomain.UnhandledException +=
new UnhandledExceptionEventHandler (
CurrentDomain UnhandledException) ;

// TeHepupyeMm MCKJOUeHue "mejieHue Ha HOJb"
for (int i=0; 1<10; i++)
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int § = 10/(i-9);

// OBpabaTbiBaeM BCe YIIYIEHHEE MCKIIOUEHUS
private static void CurrentDomain UnhandledException (
object sender, UnhandledExceptionEventArgs e)

Console.WriteLine ("CurrentDomain UnhandledException:");
Console.WritelLine (sender.ToString()) ;

Console.WriteLine (e.ExceptionObject.ToString());
Console.WritelLine (e.IsTerminating) ;






rMABA 6

KoMaHpgHasa cTpoka,
CBOWCTBa NporpamMmmbi,
KOHdpurypaunoHHblie coannbl

6.1. MapameTpbl KOMaHAHON CTPOKU

[TapameTpbl KOMaHIHOW CTPOKM MEPENAIOTCS C MOMOLIBIO MapaMeTpa args, Nepe-
JaBaeMoro B METOA Main. B xoMaHaHOH cTpoke Kaxnblii mapaMeTp pasaessiercs
npobenom. CUMBOJIBI, 3aKJIIOYEHHbIE B KaBBIUKH, SIBJISIOTCS OJHUM MapameTpoM,
He3aBUCHMO OT NpoOesioB BHYTpPM KaBbluek. Hanpumep, komaHaHas CTpoka
<1 2 3> Gyznet nepenaBarh Tpu napamerpa, a crpoka <"1 2" 3> Gyxner nepenaBaTth
JIBa MapaMeTpa, a UMEHHO nepBblid napametp <1 2> u Bropoil napametp <3>. Jluc-
THHT 6.1 coepKUT npuMep padoThl C KOMaHIHON CTPOKOM.

JNluctnHr 6.1. BeiBoa napameTpoB KOMaHAHOW CTPOKMU

using System;
namespace Args
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
foreach (string arg in args)
Console.WriteLine (arg) ;
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6.2. Uma ncnonHaemoro caiina

B C++ HyleBbIM MmapaMeTpoM KOMaHAHOW CTPOKM MepenaBajioch MOJIHOE UMS UC-
noJHAeMOoro Moy (T. €. ums Qaiina), B C# HyneBoit mapaMeTp nepenaeT nepBblii
napameTp KOMaHAHOU CTPOKH. J[pyruMu cioBamMu, MaccuB args COJIEPIKHUT TOJIBKO
napameTpbl KOMaHIHON CTPOKH.

s momydeHuss TOJHOTO MyTH HCMONHsAeMoro (aiijja KOHCOJNBHOW Mporpam-
MBI TIpeHa3Ha4Ye€H OOBEKT System.Environment.CommandLine (JIUCTHHT 6.2).
Hns npunoxennii tuma Windows Forms MoHO HCMonb30BaTh  CBOMCTBO
Application.ExecutablePath. J[is TodydYeHHs WMEHU COOpPKM MPUMEHSETCS
BBI3OB:

System.Reflection.Assembly.GetEntryAssembly () .GetName () .Name

NucTtnHr 6.2. Umsa ncnonHsiemoro camna

using System;

namespace CommandLine

{

class Classl
{
[STAThread]
static void Main(string[] args)

{

Console.WriteLine (System.Environment.CommandLine.ToString()) ;

6.3. YcTaHoBKa cBoiictBa CompanyName

VYcTaHoBKa CBOMCTBa CompanyName (ero MOXHO TAaKiK€ IIOJIYYHUTb YCPE3 BbIZOB
Systemawindows.Forms.Application.CompanyName) MPOU3BOJAUTCS C IOMOIIBIO CO-
OTBETCTBYIOIIIEr0 CBOMCTBA B (haiine Assemblylnfo.cs:

[assembly: AssemblyCompany ("MyCompany Inc.")]

Tam >ke MO)KHO YCTAaHOBUTB W JIpyrue aTpuOyThl MPOrpamMMbl, HAPUMeEp, BEPCHIO
MOZYJIA.

6.4. KoHdurypaLnoHHbI cpaiin

Kaxknas mporpamma MOKeT UMeTh KOH(UTypalUOHHBIN (aiii, coXpaHsIoWuii Ha-
CTPOMKH MPOrpaMMBbl.
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Jns Web-npunoxenunii 3ot ¢aiin HazpiBaeTcss web.config.

Jns xoHconbHBIX U nporpaMM Windows Form stot ¢aiin HaspiBaercs app.config.
Otot aiin nomkeH ObITh BKIIOYEH B MPOEKT. [IpM KOMNUISALMK OH KOMHUpYeTCs
B KaTaJIOr UCHONHAEMbIX (aiyioB ¢ uMeHeM umsa_mooyns.config. Hanpumep, ecnu
KOMIMMJIMpYeTCs MporpaMma test.exe, ums daiina koHurypauuu Oyzer test.config.

OObI4HBIH BUIT KOHPUTYPATHOHHOTO (aiina:

<?xml version="1.0" standalone="yes" ?>
<configuration>
<appSettings>
<add key="keyl" value="vall" />
<add key="key2" value="val2" />
</appSettings>
</configuration>

J1s noctyna k 3Ha4YeHHsIM MapaMeTPOB UCTIONB3YETCs KIIACC ConfigurationSettings:

Console.WriteLine (ConfigurationSettings.AppSettings["keyl"]) ;

O co3aHuM HeCcTaHIAPTHOTO KOHpUrypaloHHoro daiina cu. paso. 6.6.

6.5. Fpe HaiiTn knacc ConfigurationManager?

B C# 21)npu UCIMOJIb30BAHUU METOJa ConfigurationSettings.GetConfig() KOM-
MUJIATOP BbIAACT COO6IJLCHI/IC, YTO 3TOT METOA yCTapeil, U CJIECAYET HUCIIOJIb30BaThb
METOJI System.Configuration.ConfigurationManager.GetSection (). OmHAKO TaKo-
ro Kjiacca B MpOCTPaHCTBE UMCH System.Configuration HET. Hp06neMa pemaeTes
noOaBieHneM cchUIKH (reference) Ha MPOCTPAHCTBO MMEH System.Configuration
(CGOpKa.System.Configuration.dll)

6.6. HectaHpapTHbI KOHdUrypaLoHHbI daiin

Y106cTBO CTaHAAPTHOTO KOHPUTYpaLMOHHOIO (aiiia B TOM, YTO €ro UMs coBma-
JaeT ¢ MMeHeM ucnosHsemoro ¢aiina. Takum o6pazom, HET HEOOXOOUMOCTH CO-
XpaHATh UMSI KOHPUIYpaLMKU MPU UCMOIb30BAHUM MOJYJICH B pa3HbIX MCMOJIHsE-
MBbIX Qaiiinax. Moayib MOXKET UCIONb30BaThCs Kak B KOHCOJILHOW MporpaMme, Tak
u B Web-npunoxennn, Ho KoHpUrypauusi Bcerna OyneT OOCTYMHA depe3 Kiacc

ConfigurationSettings
OpnHako o4eHb YacTo opMaTa cTaHAapTHBIX HacTpoek He xBaTaeT. s pacumpe-

HUS (QYHKIMOHAJIBHOCTH MOXKHO OITUCHIBATh TOJIb30BaTEIbcKHe OOpabOTUMKH
6s10k0B KoH(purypaumu. OnrcaHue BhINISIUT CISIYOIIUM 00pa3oM:

<configSections>
<sectionGroup name="wmmsa rpymnme">
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<section name="wmsa cexuym" type="Tun obpaborumka" />
</sectionGroup>
</configSections>

OO6paboTurkM CeKUMi MOTYT OBITh KaK CTAHIAPTHBIMH, TaK M OMpeaessieMbIMH
nonb3oBarenieM. OmpenessieMble TMOJb30BaTeNeM OOpPaOOTYMKHM JOJDKHBI HaXo-
autbes B dll-monyne. [IpumMep, npuBeeHHsIN Jalee, MOKa3bIBaeT YeThIpe crocoda
00paboOTKM CEeKLUMH: CTaHAAPTHBIM 0OpPaOOTUMKOM, YTEHHWEM KOH(Urypaluu Kak
XML-y3na, ¢ MOMOLIBIO MOJB30BATEIBCKOTO 00BEKTAa M C TIOMOIIBIO Cephai3a-
uuu (muctuHru 6.3—6.9).

NucTtuHr 6.3. NMpumep koHdUrypaumoHHoro camna

<?xml version="1.0" encoding="utf-8"7?>
<configuration>

<configSections>
<sectionGroup name="variableConfig">
<section name="variableSection"
type="System.Configuration.NameValueSectionHandler" />
</sectionGroup>
<sectionGroup name="taskListConfig">
<section name="taskConfiguration"
type="ConfigHandler.CustomSectionHandler, ConfigHandler" />
</sectionGroup>
<sectionGroup name="addressConfig">
<section name="addressConfiguration"
type="ConfigHandler.AddressSectionHandler, ConfigHandler" />
</sectionGroup>
<sectionGroup name="addressXMLConfig">
<section name="addressXMLConfiguration"
type="ConfigHandler.XMLSectionHandler, ConfigHandler" />
</sectionGroup>
</configSections>

<variableConfig>
<variableSection>
<add key="v1" value="vall"/>
<add key="v2" value="val2"/>
</variableSection>
</variableConfig>

<taskListConfig>
<taskConfiguration>
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<task value="start 1" time="10" />

<task value="start 2" time="20" />

<task value="start 3" time="30" />
</taskConfiguration>
</taskListConfig>

<addressConfig>
<addressConfiguration>
<company>PVASoft</company>
<country>Russia</country>
</addressConfiguration>
</addressConfig>

<addressXMLConfig>
<addressXMLConfiguration>
<company>PVASoftl</company>
<country>Russial</country>
</addressxXMLConfiguration>
</addressxXxMLConfig>

</configuration>

Nuctuhr 6.4. O6paboTumnKK cekumMn KoHdUrypaumum (oTaenbHasa c6opka)

using System;
using System.Configuration;
using System.Xml;

namespace ConfigHandler
{
// OBpaborunk KoHMUIypaLMy BoOsBpamaeT XmlElement
public class CustomSectionHandler : IConfigurationSectionHandler
{
public object Create (object parent, object
configContext, XmlNode section)

XmlElement root = (XmlElement)section;
return root;

public class Address

{
private string company;
public string Company
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get { return company; }

private string country;
public string Country
{

get { return country; }

public Address (string company, string country)
{

this.company = company;

this.country = country;

// OBpaboTumk KOHOUTypalLMy BO3BpAllAeT ZHAUEHMUS
public class AddressSectionHandler : IConfigurationSectionHandler
{
public object Create (object parent,
object configContext, XmlNode section)

string company =
section. SelectSingleNode ("company") . InnerText;

string country =
section. SelectSingleNode ("country") . InnerText;

return new Address (company, country);

Nuctunr 6.5. Ucnonb3oBaHue 06paboTYNKOB ceKLM KOHUrypaumumn

using System;

using System.Collections.Specialized;
using System.Configuration;

using System.Xml;

using ConfigHandler;

namespace TestApplication

{

class Classl



KomaHpHas cTpoka, cBovicTBa nporpamMmbl, KOHGOUrypaLMoHHbIe ¢halisibl 69

[STAThread]
static void Main(string[] args)
{
// OBCBMHOE [OJIydUeHMe [IapaMeTpPOB

Console.Writeline (ConfigurationSettings.AppSettings["keyl"]);

// CraHmapTHEIT OBPa®OTUMK MOOMOJIHUTEIIEHON CEKLU
// <add key="v1" value="vall"/>
NameValueCollection vars = (NameValueCollection)
ConfigurationSettings.GetConfig(
"variableConfig/variableSection") ;
Console.WritelLine (vars["v1"]);

// UreHue XML-y3ja
XmlElement cfg =
(XmlElement)ConfigurationSettings.GetConfig(
"taskListConfig/taskConfiguration") ;
foreach (XmlNode node in cfg.ChildNodes)
{
if (node.NodeType == XmlNodeType.Element)
Console.WriteLine (node.OuterXml) ;

// UTeHye chneuyajibHEM KJIACCOM
Address adr =(Address)
ConfigurationSettings.GetConfig (
"addressConfig/addressConfiguration") ;
Console.WriteLine ("company={0}, country={1}",
adr.Company, adr.Country);

NuctuHr 6.6. OnucaHme ctaHOAPTHOrO Kracca KoHdurypauum

<?xml version="1.0" encoding="utf-8" ?>
<configuration>
<configSections>
<section name="TestLoaderConfiguration"
type="System.Configuration.DictionarySectionHandler" />
</configSections>
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<TestLoaderConfiguration>
</TestLoaderConfiguration>
</configuration>

: NucTunHr 6.7. Ucnonb3oBaHne cTaHAAPTHOrO Kracca KoHdUrypaumm

private IDictionary loaderSectionHandler;
loaderSectionHandler = (IDictionary)

ConfigurationSettings.GetConfig ("TestLoaderConfiguration") ;

JNuctuHr 6.8. YteHune cekuum KoHdUrypaumm c NnomMoLlbLI cepuanusaumm

using System;

using System.Configuration;
using System.Xml;

using System.Xml.Serialization;

namespace ConfigHandler
{
// OBpaboTumk KOHIMUTypalmy Bo3BpamaeT XmlElement
public class XMLSectionHandler : IConfigurationSectionHandler
{
public object Create (object parent, object configContext,
XmlNode section)

XmlSerializer ser = new XmlSerializer (typeof (XMLAddress)) ;

XmlNodeReader nr = new XmlNodeReader (section);

try

{
XMLAddress address = ser.Deserialize(nr) as XMLAddress;
return address;

}

finally

{

nr.Close () ;

[XmlRoot (ElementName="addressXMLConfiguration") ]
public class XMLAddress
{
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public XMLAddress ()
{
}

private string company;
[XmlElement (ElementName="company") ]
public string Company
{
get { return company; }
set { company = value; }

private string country;
[XmlElement (ElementName="country") ]
public string Country
{
get { return country; }
set { country = value; }

: Nnctuur 6.9. Ucnonb3oBaHme Knacca XMLSectionHandler

// Urenue uepes XML
XMLAddress adrXML = (XMLAddress) ConfigurationSettings.GetConfig (
"addressXMLConfig/addressXMLConfiguration") ;
Console.WriteLine ("company={0}, country={1}",
adrXML. Company, adrXML.Country) ;

6.7. Kak 3actaBUTb Nporpammy
ncnosib3oBaTb ToNbKo Framework 2.0?

Jns Toro 4ytoOBl 3aCTaBUTH MPOTpaMMy HCIOJIB30BaTh ToJbko Framework 2.0,
HY>KHO B KOH(UTYpanoHHOM daiine nporpammsl HarmicaTh (cM. RSDN FAQ):

<configuration>
<startup>
<!-— TyT - HOMEp HYXHOM BepCuUM ——>
<supportedRuntime version="v2.0.40607" />
</startup>
</configuration>
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6.8. Bepcuga n nncpopmauma o moayne

Jns ykazaHusi BEpCUM M CTaHOApTHOMW MH(OpMalMU O MOAYJie B MPOEKT JOJKEH
ObITh BKITFOUEH (aiin Assemblylnfo.cs, cogepxaiunii COOTBETCTBYIOIIME CTPOKH:

[assembly: AssemblyTitle("")]
[assembly: AssemblyDescription ("")]
[assembly: AssemblyConfiguration ("")]
[assembly: AssemblyCompany ("") ]
[assembly: AssemblyProduct ("")]
[assembly: AssemblyCopyright ("")]
[assembly: AssemblyTrademark ("")]
[assembly: AssemblyCulture("")]
[assembly: AssemblyVersion("1.2.3.4")]

Jns momyvenus sSToli MH(OPMALMK HWCMONB3YeTCs KIAcC System.Reflection.
Assembly:

System.Reflection.Assembly assembly =
System.Reflection.Assembly.GetCallingAssembly () ;

Console.WritelLine (assembly.GetName () .Version.ToString());

Jns npunoxxennid Windows Form vcnonb3yercs BbI3OB:

string strVersion = Application.ProductVersion;

Yacte nH(OpMaLMK TOCTYMHA ¢ TOMOLLBIO MOJIEH:

O System.Environment.Version.Build — HOMep COOpPKH;

O System.Environment.Version.Major — CTapLIAA HOMEP BEPCHH;
O system.Environment.Version.Minor — MJIQQIINI HOMEP BEPCHH,

O System.Environment.Version.Revision — HOMEpP PEBU3HM.

6.9. Kak o6HoBnaTb Assemblyinfo
ANA BCero npoekra cpasy?

Yno6Hee Bcero cuenatb ofauH Qaiin Assemblylnfo.cs v moaKIIOUNTE €ro K Kax0-
MY U3 NIPOEKTOB Kak CCbUIKY. st 3TOro A1l KaKI0ro MpoeKTa Hy»KHO uepe3 MEHIO
Add Existing Item BoiOpath daiin Assemblylnfo.cs, Ho mo6aBuTs ero He mMpocTo
HakaTheM KHOMKW Open, a, OTKPBIB MEHIO, CBSI3aHHOE C 3TOW KHOIKOM, BBIOpaTh
nyHkT Link File. B npoekt 6yner nobaneHa TolbKO ccblika Ha haid.
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NMpeobpa3oBaHuns

7.1. Npeobpa3oBaHne uncna
B LUeCTHaAUuaTepuYHYIo CTPOKY

[IpeoOpazoBanne uWcna B HIECTHANIATEPUYHYIO CTPOKY MPOU3BOAMTCA C TIO-
MOIILIO (POPMATHOM CTPOKH:
int 1=55;

Console.WriteLine ("0x{0:X}", 1i);

JIu6o ¢ MOMOIIBIO METOAA ToString () CaMOro Kjacca:
string HexStr = i.ToString ("X");
KomnnuectBo 3HaKkOB B HOqueHHOﬁ CTPOKE MOKHO 3aJaBaThb IIOCJIC CUMBOJIa (i)Op-

Mara (cTpoka OyAeT JornojiHeHa Hy/ssMu cieBa). Hanmpumep, npeoOpa3zoBaHue uc-
Jla B CTPOKY U3 4-X CUMBOJIOB OyIe€T BBITJIAIETh TaK:

string HexStr = i.ToString("X4");

7.2. NMpeobpa3oBaHue CTPOKHN B YNCIIO

MeToa Parse MO3BOJISIET MPEOOPa30BaTh CTPOKY B YKCIIO:
string DecStr="31";

int j= int.Parse (DecStr);

Elll,e OJUH Ccnoco0 — KCIIOJIB30BaHUE METOAO0B KJIacCa Convert:
int j = Convert.ToInt32 (DecStr);

B AAHHOM cCJiydac, pa3dHULbl MEXKXAY HUMHU MNOYTH HECT, 3a HCKIIFOYCHUECM Cily4as
null: Convert.ToInt32 (null) BEPHET HOJIb, 4 Int32.Parse (null) BBI3OBET UCKIIIO-
YEHHE ArgumentNullException.
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7.3. Mpeobpa3oBaHue CTpoKU ¢ Nnpobenamm B Uncno

CnenuanbHble ¢uiaru no3BoJisitoT Mpeodpa3oBaTh CTPOKY, COAECPIKALILYIO MPOOebl,
B UMCJIO:

// PaszpemaeM pasmesiMTesM B Hauajle
i = int.Parse(" 123", NumberStyles.AllowLeadingWhite, null);
Console.WriteLine (i) ;

// PaszspelaeM pasmesMTeNy M CUMBOJIEL 3HaKa
i = int.Parse(" -123 ", NumberStyles.Integer, null);
Console.WriteLine (i) ;

7.4. Npeobpa3oBaHune WecTHagUaTepuvyHoON CTPOKH
B Uncno

MeTton Parse Mo3BojisieT MpeoOpa3oBaTh LIECTHAALATEPUUHYIO CTPOKY Oe3 mpe-
¢ukca B yncno:

string HexStr="33A";
int j =
int.Parse (HexStr, System.Globalization.NumberStyles.HexNumber) ;

Elll,e OJUH Ccnoco0 — KCIIOJIB30BaHUE METOAO0B KJIacCa Convert:
int j = Convert.ToInt32 (HexStr, 16);

7.5. Npeobpa3oBaHne ABONYHON CTPOKMN
B Uncio

MeTobl Kj1acca Convert MO3BOJISIOT MPE0Opa30BaTh IBOMUHYIO CTPOKY B YKCIIO:
string BinStr="1011";
int b = Convert.ToInt32 (BinStr, 2);

7.6. NMpeobpa3oBaHue uncna B ABONYHYIO CTPOKY

Merton Convert.ToString (myValue, 2) MpeoOpasyeT YMCIO B IBOMYHYIO CTPOKY,
HapuMep, Convert.ToString (128, 2) BEPHET "10000000".

7.7. NMpeobpa3oBaHne uncna c naBatioLein TOUKomn
B CTPOKY

[IpeoOpazoBanuie yKcna ¢ MaBaloIleil TOYKOW B CTPOKY MPOU3BOAUTCS € TO-
MOIIIBIO METOJIA string.Format () MM docuble.ToString () (IUCTHHT 7.1).
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INMucTtunr 7.1. Npeo6pa3oBaHue Ynucna c NnaBaloWel TOYKOW B CTPOKY

using System;
namespace Float2String
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
double d = 3.1415926;

; // 3,1ldp.
; // 3,1415926
; // 3,1415926

Console.WritelLine (d.ToString ("C"
Console.WritelLine (d.ToString ("G"
Console.WriteLine (d.ToString ("R"

Console.WriteLine ("{0}", d); // 3,1415926
Console.WriteLine ("{0:F2}", d): // 3,14
Console.WriteLine (string.Format ("{0}", d)); // 3,1415926
Console.Writeline (string.Format ("{0:F3}", d));// 3,142
Console.WriteLine (d.ToString ("F2")); // 3,14
Console.WriteLine (d.ToString ("E")); // 3,141593E+000

(

(

(

("E"))
("c"))
("G"))
("R"))

7.8. NMpeobpa3oBaHne CTPOKM
B YMNCJI0 C NJiaBaloLleil Toukoi

Jns mpeoOpa3oBaHHs CTPOKM B YHMCJIO THMA double MOYKHO TaKkKe MCIMOJIb30BaTh
JIBa METOAA:

Convert.ToDouble (str) ;

nin

Double.Parse(str);

Ho, B oTiiMume OT int, Kiacc double MPENOCTABISET elle OJUH yIOOHBIN Me-
Toa. MeTop Double.TryParse(...) BO3BpalllaeT true, €CJIU npeo6pa303aﬂue npo-
1o yenewHo. [TpuMep koHBEpTHUpPOBaHUS MOKa3aH B JUCTUHIe 7.2. B nmocnenHem
MpUMepe M TOUKa, W 3arsTas 3aMEHSIOTCS Ha TeKylllee 3HAY€HHE PEeruOHaIbHOTO
pazzenuTesis, YTo NO3BOJISIET KOHBEPTUPOBATh CTPOKY, HE3ABUCUMO OT HCIIOJNb3Ye-
MOTIO pa3AesIUuTeNs.

i NucTuHr 7.2. Npeo6pa3oBaHue CTPOKU B YUCIIO C NaBatoLieil TOUKOWH

using System;
using System.Globalization;
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namespace DoubleConvert

{

class Classl

{

[STAThread]
static void Main(string[] args)

{

string str 1 = "55,6";
Console.WriteLine (Convert.ToDouble (str 1));

// BBIBOBET UCKJIOUEHUE, €CJIM OeCITUUHLIA
// pasmenmresis — 3andTasg, a He TOouKa
string str 2 = "55.6";
try
{
Console.WriteLine (Convert.ToDouble (str 2));
}
catch (Exception e)
{

Console.WriteLine (e.Message) ;

// TryParse ymeeT IOHMMATL HE TOJBKO MNECATUUHLE
// pasmemmTeny, HO U pasIesIMTeN PaspsnoB
double retNum;
Double.TryParse (str 1, NumberStyles.Any,
NumberFormatInfo.InvariantInfo, out retNum);
Console.WriteLine (retNum); // npeobpaszyercs B 556,
// ecnu sandaras ABJISETCH
// pasnenmuTesieM paspsanoB
Double.TryParse (str 2, NumberStyles.Any,
NumberFormatInfo.InvariantInfo, out retNum);
Console.WritelLine (retNum) ; // mpeoBpaszyercs B 55.6,
// ecymu Touka ABJISETCH
// DecAaTuuHBEM paszIesimTelIeM

Console.WriteLine (Double.Parse (str 1));

// BaMeHdeM ¥ TOUKy, U SBalaATyld Ha TeKyllee SHadeHue

// OecaTuUHOTO pa3OelInTelis

string str 3 = "55,6";

string decimal sep =
NumberFormatInfo.CurrentInfo.CurrencyDecimalSeparator;

str 3 = str 3.Replace(".", decimal sep);

str 3 = str 3.Replace(",", decimal sep);
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Console.WriteLine (decimal.Parse(str 3));

7.9. NepekognpoBKa TeKcTa

Jl1 nepexoJUpOBKM TEKCTa MOXKHO HCIOJB30BaTh METOJ Kjlacca MPOCTPaHCTBA
HUMeH Text. MCXOQHYIO CTPOKY CllelyeT cHavasa nepeBecTy B OalTOBbIA MaccuB, a
3aTeM B HYKHYIO KOAMPOBKY, HarlpuMmep:

string SrcStr = ...;

byte [] srcbytes = System.Text.ASCIIEncoding.ASCII.GetBytes (SrcStr);
System.Text.UTF8Encoding utf = new System.Text.UTF8Encoding () ;
string UtfStr = utf.GetString (srcbytes);

7.10. MNMpeo6pa3oBaHne B Base64 n obpatHo

Jns  npeoOpa3oBaHMs CTPOKM B Base64 MOXKHO HCIOJB30BaTh  METOJ
ToBase64String () KJlacca Convert:

string SrcStr = "llpmmep TekcTa';
byte [] srcbytes = System.Text.UTF8Encoding.UTF8.GetBytes (SrcStr);
string base64 = Convert.ToBase64String (srcbytes);

Jns obpaTtHOro npeoOpazoBaHus MpeAHA3HAYEH METO FromBase64String ().

7.11. Npeobpa3oBaHue ns Win1251
B KOI8 n o6patHo

Knacc Encoding npuMeHsercs ajis mnpeoOpa3oBaHHs KOJUPOBOK TekcTa (Jimc-
TUHT 7.3).

NucTtuHr 7.3. Npeo6pazoBaHue KOOUPOBOK TEKCTa

public static string Koi8rToWinl251 (string source)
{
Encoding winl251 = Encoding.GetEncoding ("windows-1251") ;
byte[] srcBytes = winl251.GetBytes (source) ;
byte[] dstBytes = Encoding.Convert (
Encoding.GetEncoding ("koi8-r"), winl251, srcBytes);
return winl251.GetString (dstBytes) ;
}
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public static string Winl251ToKoi8r (string source)

{

Encoding koi8r = Encoding.GetEncoding ("koi8-xr");

byte[] srcBytes = koi8r.GetBytes (source) ;

byte[] dstBytes = Encoding.Convert (

Encoding.GetEncoding ("windows-1251"), koi8r, srcBytes);

return koi8r.GetString (dstBytes) ;

}

7.12. NMpeobpa3oBaHue LiBeTa B CTPOKY N o6paTHO

I[J'IH Hp606p330BaHI/Iﬂ LHBE€Ta B CTPOKY MOKHO HCIOJIb30BATh 60 METOABbI KJjlacCa
ComponentModel.TypeDescriptor,.HM6O METOJIbl KJlIacCa Drawing.ColorConverter
(nmuctunr 7.4).

Nuctunr 7.4. NMpeo6pasoBaHue LBeTa B CTPOKY U 06paTHO

// TlpeoBpasoBaHue U3 CTPOKMU B LBET
System.Drawing.Color redColor = (System.Drawing.Color)
System. ComponentModel . TypeDescriptor.GetConverter (
typeof (System.Drawing.Color)) .ConvertFromString ("Red") ;
// TlpeoBpazoBaHre U3 lBeTa B CTPOKY
string redString =
System. ComponentModel . TypeDescriptor.GetConverter (
typeof (System.Drawing.Color) ) .ConvertToString (
System.Drawing.Color.Red
)i
// VicnosnbszoBaHue kjacca ColorConverter
System.Drawing.ColorConverter ccv =
new System.Drawing.ColorConverter () ;
this.BackColor =
(System.Drawing.Color) ccv.ConvertFromString ("Red");

7.13. NMpeobpas3oBaHune useta B HTML-cbopmar

Kmacce System.Drawing.Imaging.ColorTranslator IO3BOJIAECT HpeOGpaBOBaTL OBET
B HTML-dopmar u o6patHo (nmuctuHr 7.5).

; Nuctuir 7.5. Npeobpasosanue useta B HTML-cpopmat

using System;
using System.Drawing;
using System.Drawing.Imaging;
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namespace ColorTranslatorTest

{

class Classl

{
[STAThread]
static void Main(string[] args)
{
string html = ColorTranslator.ToHtml (Color.Red);
Color cl = ColorTranslator.FromHtml (html) ;
Console.WriteLine ("{0}={1}", cl.Name, html);

7.14. Npeobpa3oBaHue LiBeTa B LieJsi0e YNcno
n obpatHo

s npeoOpa3zoBaHus 1BeTa B 1[EJIOE YMCIO U OOPATHO MOXKHO HCIIOJb30BaTh Me-
TOABI FromArgb U ToArgb:

int blueInt = Color.Blue.ToArgb();
Color newColor = Color.FromArgb (bluelnt);

7.15. MNpeo6bpaszoBaHne HTML-TekcTa

Ouenb yacTo Tpedyercs 3aMeHUTb B cTpoke Henomyctumble HTML-cumBonsl, 3a-
MEHHMB HX COOTBETCTBYIOLIMMHU aOOpeBuatypamu. s 3TOro npuMeHseTcs MeTox
System.Web.HttpUtility.HtmlEncode. OOpaTHoe mpeoOpa3oBaHUe MPOU3BOAUT
METOJ] HttpUtility.HtmlDecode. [[J11 MCMIOIB30BaHMS 3TUX METOJOB B KOHCOJIBHBIX
(muctunr 7.6) wnu WinForm-npunoxenusx TpeOyeTcss BpYUYHYIO MOJKIIOYUTD
OUOIMOTEKY System.Web.

INucTtunr 7.6. Npeo6pa3sosanne HTML-TekcTa

using System;
using System.Web;

namespace HTMLTextConverter
{
class Classl
{
[STAThread]
static void Main(string[] args)
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string source = "testé&test;";

string html = HttpUtility.HtmlEncode (source) ;
Console.WriteLine (html) ;

string text = HttpUtility.HtmlDecode (html) ;
Console.Writeline (text) ;

7.16. Npeobpa3oBaHne maccuBa 6aiToB
B 6a3oBble TUNbI M 06paTHO

Hpeo6pa30BaTL MaccuB 0alTOB B Ga30Bble THITbI U 06paTHO MOXHO € TIOMOIIBIO
KJ1acca System.BitConverter, HallpUMEDP:

// BepHeT mecTHamlaTepUUHyl CTPoky "16-22-37-00"
BitConverter.ToString (new byte[] {22,34,55,0}, 0)
// BepHer umcio 5,06318E-39

BitConverter.ToSingle (new byte[] {22,34,55,0}, 0)
// BepHeT True

BitConverter.ToBoolean (new byte[] {22,34,55,0}, 0)
// Bepher False

BitConverter.ToBoolean (new byte[] {0 , 0, 0,0}, 0)

OGpaTHOG npeoGpaSOBaHHe BBITIOJIHACTCA C MOMOIIIBIO METOJ A GetBytes:

byte [] arr = BitConverter.GetBytes(77.5);
foreach (byte b in arr)

Console.Write("{0} ", b);
Console.WriteLine () ;
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Maccusbl, cnMckn, Tabnuupl,
nepeyncrieHns

[Ipumep nepeurcienus:

enum Button
{
Start,
Stop ,
Play ,
Next ,
Prev

8.1. OTo6paxeHne Bcex 3NNEMEHTOB NnepeyvncrieHns

HepeqncneHI/Ie BCEX 3JIEMEHTOB MOXKHO OCYILICCTBUTD CJICAYIOLUIUM 06pa30M:

Button [] Buttons = (Button[]) Enum.GetValues (typeof (Button)) ;
foreach (Button btn in Buttons)

{
// TloKa3BBAET UMCIIOBOE SBHAUEHME U UMSI
Console.WriteLine (btn.ToString ("D") + " = " + btn.ToString("G"));

}
EH_IC OIWH MPUMEP — MOJIYUYCHHE BCCX LIBETOB, 3aPECrUCTPUPOBAHHBIX B CUCTEME:

string[] nm= Enum.GetNames (typeof (System.Drawing.KnownColor)) ;

8.2. [epeBop nepeuncnieHns B CTPOKOBbDI BUJ,
n obpatHo

MeTo ToString () MO3BOJISIET MOJYUYUTh CTPOKOBOE MpECTaBICHUE dJIeMEeHTa Ie-
pedrcIeHns:
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Button b = Button.Stop;

// Orobpazsur "Stop"
Console.WriteLine (b.ToString());

// OroBpasur "Stop"
Console.WriteLine (b.ToString ("G"));
// OroBpaszsut "1"

Console.WriteLine (b.ToString ("D"));

Wnm Ge3 mepeMeHHOI:

// OroBpasur "Next"

Console.WriteLine (Button.Next.ToString()) ;
ObpaTHoe nipeoOpazoBaHue:

// OroBpasur "Prev"
Console.WriteLine (Enum.GetName (typeof (Button), 4).ToString());
// Orobpazsur "Stop"
Console.WriteLine (Enum.GetName (typeof (Button), b).ToString());

[Ipeobpa3zoBanue U3 CTPOKHU:

// Orobpazsur "Prev"
Button c¢ =(Button) Enum.Parse (typeof (Button), "Prev");
Console.WriteLine(c.ToString());

8.3. [lpoBepKa HannunA afieMeHTa
B NepeyncrneHnm

HpOBepKy HaJIMYUA SJICMCHTA B nepequcneﬂun MOKHO BBITIOJIHUTH C IMOMOLIBHO
MeTOoJa IsDefined
if (Enum.IsDefined (typeof (Button), "Next"))

Console.WritelLine ("EcTes B3JIeMEHT C TakuMm uMeHem") ;
if (Enum.IsDefined (typeof (Button), 3))

Console.WriteLine ("EcTb Takoy sjeMeHT C HoMepom 3") ;

8.4. OgHoMepHble MaccuBbl MOCTOAHHOIO pa3mMmepa

C0311aH14e MacCuBa NNPOU3BOAUTCA C MOMOLIBIO OM€paTopa new:

int [] myArray; // omnmcaHme MacCHuBa
myArray = new int[50]; // cos3maHue MacCHuBa

Ba3oBbIM TUIIOM MaccUBa MOYKET ObITH JIFO0OM THIT:

Button [] myArray; // ommcaHyue MacCHuBa
myArray = new Button [10]; // cosmaume MaccuBa
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Onucanue u HUHUIOHUAJIN3alui0 MacCruBa MOXKHO COBMECTUTD:
Button [] myArray = new Button [10];

JocTyn k sileMeHTaM MaccuBa MPOU3BOJAMTCS C MOMOLIBIO KBaApaTHBIX CKOOOK.
DJeMeHTbl MacCUBa HyMEPYIOTCS C HYJISI:

myArray[0] = 10;
myArray[l] = 20;

8.4.1. UameHeHMne pa3aMepHOCTN MaccuBa

H3MeHeHHe pa3MEepHOCTH MacCHMBa TNPOM3BOJUTCS C TOMOUIBIO  MeToja
CreateInstance (cM. [2], c. 276). BooOliie ToBOpsi, OCYIIECTBIIIETCS CO3/IJaHUE HO-
BOI0 MacCHBa U KOMUPOBAHWE B HETO AJIEMEHTOB CTApOro:

public static Array Redim(Array origArray, Int32 desiredSize)
{

// OnpenerseM TUII BJIEMEHTa MacCuBa

Type t =origArray.GetType () .GetElementType () ;

// Co3maeM HOBEII MAacCCUB C TpeOyeMbM UMCIIOM 3JIEMEHTOB.

// Twl MaccuBa HOJDKEH COBIANATH C TUIIOM MCXOOHOT'O MAaCCHUBa

Array newArray = Array.Createlnstance (t,desiredSize);

// KommpyeM SJIEMEHTH U3 MCXOOHOT'O MACCMBA B HOBEIA MaCCUB

Array.Copy (origArray, O,

newArray, 0,Math.Min (origArray.Length,desiredSize)) ;
// BosBpamaeM HOBEII MacCCUB
return newArray;

}

Hcnosnbp3oBaHKe 3TOr0 METOA BBITJISAUT CJISAYIONUM 00pa3oMm:

int [] myArray = new int[5];
Console.WritelLine (myArray.Length.ToString());
myArray = (int[]) Redim(myArray, 10);
Console.WriteLine (myArray.Length.ToString());

OHHaKO B TaKUX CJIyHasaX BCC-TaKW JIydll€ HCMOJb30BATbh MAaCCHBbI nepeMeHHoﬁ
JJIMHBI (K.T[aCC ArrayLiSt), T. K. IIPOU3BOAUTCIIBHOCTh OI€pallii U3MEPCHHA pas-
MCEPHOCTH 00BIYHOI'0 MacCHUBa BeCbMa HU3Kasl.

8.4.2. lNepebop Bcex afileMeHTOB MaccuBa

I[J'IH MAaCCHUBOB MOXKHO HCITIOJIb30BaTh KaK OOBIYHBII oneparop for:

for (int index=0; index< myArray.Length; index++)
{

// wcnosb30BaHme myArray[index]
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TaK U oneparop foreach:

foreach (int value in myArray)

{

// ucnonb3oBaHme value

}

OII,HaKO BTOpOﬁ CHOCO6 HE IMO3BOJIICT UBMCHATH 3HAYCHUE DJIEMEHTOB MaCCHUBa U
NpUMEHseTCsl TOJIBKO AJis mepedopa (I0CTyM TONBKO AJIsl YTSHUS!).

CnenyeT OTMCTHUTb TAKXKEC, UTO nepBaﬂ KOHCprKLlI/Iﬂ BBITTOJIHACTCSA 6blCTpee, yem
foreach UJIN KOHCprKLlI/lﬂ BUda

int len = myArray.Length;

for (int index=0; index< len; index++)

I[eno B TOM, YTO MEpBasg KOHCTPYKLHUA PACIIO3HACTCA KakK CHeL[I’IaJ'IBHbIﬁ NnaTTepH
(]_HaGJ'IOH), U KOMIIWJIATOPOM CO34a€T KO, CIICHHAIBHO OHTHMPI3PIpOBaHHBIﬁ JJIA
nepebopa Bcex 3JIeMEHTOB MaccHBa (MpoLe roBopsi, MPOBEpKa Ha rPaHULbl MacCH-
Ba BBIHOCHUTCA 3a NPpEACJibl UKJIA, T. K. KOMIIWIATOP BUAUT SABHOC OIr'PAHUYCHUC
cYeTUHKa IMKJIA).

8.4.3. UaMmeHeHMe nopaaKa a51leMeHTOB Ha ob6paTHbIi

MeTO,H Reverse KJjlaCcCa Array IMO3BOJIAECT UBMEHUTH MOPAAOK 3JIEMEHTOB MacCUBa
Ha oOpaTHbIN:

Array.Reverse (myArray) ;

DTOT METOJ HUMEEeT €llle OJIHYy pealn3aluio, MO3BOJSIOUIYI0O HU3MEHSTh MOPSI0K
3JICMCHTOB YaCTHYHO!

Array.Reverse (myArray, 0, 5);

8.4.4. Noumck

I[J‘IH IMOUCKA JJIEMECHTa B OJHOMEPHOM MAaCCHBE MOXKHO HCIOJb30BaTb METObI
KJ1acCa Array.

O Array.IndexOf (Array array, object value) — IOUCK NEPBOro BXOXKICHUA
QJICMCHTA B MaCCHUB,

O Array.IndexOf (Array array, object value, int startindex) — IOHWCK Mep-
BOI'0 BXOXXJCHUA 3JIEMEHTAa B MaCCHB, HAUMHasd ¢ YKa3aHHOI'0 MHACKCA;

O Array.IndexOf (Array array, object value, int startindex, int count) —
IMOUCK MEPBOIo0 BXOXKACHHUA 3JIEMEHTAa B MACCHUB B YKAa3aHHOM HHTCPBAJIC WH-
JCKCOB.

AHaJ'IOFI/ILIHO, METOA Array.LlLastIndexOf HMINET IOCJICAHEC BXOXKICHHUEC 3JICMCHTaA
B MaCCHBE.
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J1s 0TCOpTUPOBaHHBIX MAaCCUBOB MOXKHO HUCIIOJIb30BaTh METOJI Array.BinarySearch.
[Ipu sToM THN 3neMeHTa MaccuBa JIOJDKEH WMMETh pealii3alldio HHTepdeiica

IComparer.

8.4.5. KonupoBaHne aneMeHTOB MaccuBa

CKOHI/IpOBaTB SJICMCHTBI U3 OJHOI'0 MacCHBa B I[pyl“Oﬁ MO>KHO € INOMOLIBKO MC-
TOJAa:
System.Buffer.BlockCopy (
sourcelArray, // VicTouHuk
sourceOffset, // CmMmelleHre B MCTOUHMKE
destinationArray, // Kyza KooMpoBaTb
destinationOffset, // CMemeHre B NpUEMHVKe
count // CKOJIBKO KONMPOBATH
)i

8.4.6. Mpeo6bpa3oBaHne maccmBa ogHoro Tuna
B MaccuB gpyroro tmna
[IpeoGpazoBaTh MaccuB K Ipyromy THUITY MOXKHO ¢ IOMOLIbIO METOAA CopyTo ()

int [] iarray = new int[10]; // VICXOIHEII MaCCUB
for (int i=0; i< iarray.Length; i++)
iarray[i] = 1i;

double[] darray = new double[10]; // HOBEII Maccup
iarray.CopyTo (darray, O);

OpnHako, eciy 3JIeMEHThl MaCCUBOB HE COBMECTHUMBI, OyZIE€T BBI3BAHO MUCKIIIOUYEHHE.
Hanpumep, cnenyromuii ko He paboTaer:

string[] sarray = new string[10];
iarray.CopyTo (sarray, 0); // UckimoueHue!

8.5. MHoromepHble MaccuBbI
NoCTOAHHOIo pasmMmepa

Onucanue u CO3JaHU€ MHOI'OMEPHOTO MaCCHUBa BbITJIAAWUT CJICAYIOLIUM 06pa30M:

string [,] myArray2 = new string[5, 10]; // OBYMEPHEII MacCUB
string [,,] myArray3 = new string[5, 10, 2]; // TpexMepHBIl MacCuB

BaxHO OTMETUTh, YTO ONUCAHHME MHOTOMEPHOrO MacCHBa MPOU3BOAUTCS UMEHHO
C MOMOIIBIO 3aMATHIX B KBaJPaTHBIX CKOOKAX, a HE HECKOJbKUMHU KBaJpaTHBIMHU
ckoOkamu, kak ¢ C++.
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8.6. HeBbIpOBHEHHbIT MaccuB

S3pixk C# mopnmep:kuBaeT HeBBIPOBHEHHBbIE MaccuBHI (jagged array, npyroe HazBa-
HUC — BJ]O)KeHHble). B otnuume ot MHOTOMEPHBIX MaCCHUBOB, BJIOKCHHBIC MacCcCHU-
BBl MOTYT UMETh Pa3HOE KOJUYECTBO AJIEMEHTOB JUIsl K0 pasmepHOCcTH. Omnu-
CaHHe TaKOT'O MacCHBa BBITJISIUT KaK OMMCAHUE MHOTOMEPHOro Maccupa ¢ C++:

int [][] myArray = new int[5][]; // nepBasd pasMepHOCTb 5
myArray[0] = new int [10]; // BTOpPas paszMepHOCTb 10
myArray[l] = new int [ 4]; // BTOpas pasmepHOCTb 4
myArray[2] = new int [15]; // BTOpas pasMepHOCTbL 15

8.7. CBoiicTBa MaccuBoB

B .NET maccuBbl SBIAIOTCS HACJAeIHUKAMU KJlacca System.Array, KOTOPbIA KpoMe
caMHUX DJIEMEHTOB MAacCHBa XPAaHUT HEKOTOPYIO JTOTIOMHHUTENbHYIO HWH(OPMAIUIO
(muctunru 8.1 u 8.2):

O Rank — BO3BpalllaeT pa3MEepPHOCTh MAacCHBa;
O Length — BO3BpawiaeT odliee YUCio J1eMEHTOB MacCHBa;

O GetLength (int dimension) — BO3BpPALIACT YMCJIO 3JICMCHTOB B YKa3aHHOM M3-
MEPEHUHU MaCCHUBaA;

O GetLowerBound (int dimension) — BO3BPAalLACT HWKHIOK TPaHHULy YKa3aHHOM
Pa3MEpHOCTH MAacCUBa;

O GetUpperBound (int dimension) — BO3BPALLAET BEPXHIOK I'PAHULLy YKA3aHHOU
pa3sMEpHOCTHU MAaCCHUBA.

CneuyeT YUUTbBIBaTh, YTO PasMEPHOCTHU MHOTIOMEPHLIX U HEBBIPOBHEHHBIX MAaCCH-
BOB — HE€ OJJHO U TO K€.

: NuctuHr 8.1. CBoicTBa MHOTOMEPHOFO MaccuBa

int [,] myArray = new int([3,2];
myArray[0, 0] = 100;
myArray[O, 1] = 101;
myArray[l, 0] = 200;
myArray[l, 1] = 201;
myArray[2, 0] = 300;
myArray[2, 1] = 301;

// Hamneuaraer 2
Console.WriteLine ("Rank={0}",myArray.Rank) ;
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// Haneuataer 6 (T. e. 3 x 2)

Console.WriteLine ("Length={0}",myArray.Length) ;

// Haneuaraer 3 (pasMep NEPBOTO U3MEPEHMUS)
Console.WriteLine ("GetLength (0)={0}",myArray.GetLength (0)) ;
// HameuaraeT 3 (pazsMep BTOPOTO M3MEPEHUS)
Console.WriteLine ("GetLength (1)={0}",myArray.GetLength (1)) ;

i NucTuHr 8.2. CBOICTEBa HEBLIPOBHEHHOTO MaccuBa

int [][] myArray = new int[3][];
myArray[0] = new int[1l];
myArray[l] = new int[2];
myArray[2] = new int[3];

myArray[0] [0] 100;
myArray[1][0] = 200;
myArray[1l][1] = 201;

myArray[2] [0] = 300;
myArray[2] [1] = 301;
myArray[2][2] = 302;

// HaneuaraeT 1

Console.WriteLine ("Rank={0}",myArray.Rank) ;

// Haneuaraet 3

Console.WriteLine ("Length={0}",myArray.Length) ;

// Hameuaraer 1
Console.WriteLine ("GetLength (0)={0}",myArray[0].GetLength (0));
// HaneuaraetT 2
Console.WriteLine ("GetLength (1)={0}",myArray[1l].GetLength (0));

8.8. MeToabl, BO3BpallaioLne MacCUBbI

Puxrtep pexoMeHnayeT Bo3BpalaTh MacCHBBI HYJIEBOH JJIMHBI, a He null (cM. [2],
c. 270). JleHicTBUTENLHO, CIACAYIOUIMIA KOJI OYJET BBIMOJHATHECA KOPPEKTHO, JaXKe
€CJIi B MAaCCHUBE HET 3JIEeMEHTOB:

// TlpyMep OPOCTOTO ¥ MMOHATHOT'O KOIa
Appointment [] appointments = GetAppointmentsForToday () ;
for (Int32 a =0,n =appointments.Length; a <n; a++) {
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H606XO,HI/IMOCTB MPOBEPKH Ha null OEIacT KO OoJiee TSHKEIOBECHBIM:

// Tlpymep Oojiee CJIOXHOT'O KOIa
Appointment [] appointments = GetAppointmentsForToday () ;
if (appointments !=null) {

for (Int32 a =0,n = appointments.Length; a <n; a++) {

8.9. MaccuBbl nepeMeHHOro pasmepa

Jns  co3maHus MaccHBa TEpeMEHHOM JUIMHBI  UCIMOJIb3YEeTCsl Kjacc System.

Collection.ArrayList:

ArrayList myList = new ArrayList();

I[O6aBJ'[eHI/I€ 3JIEMEHTOB MIPOU3BOAUTCA C MOMOIIBIO METOAA Add!:

myList.Add ("llepBeit zyemeHT") ;
myList.Add(2);
myList.Add(3.1415);

MaccuBbI IEPEeMEHHOM JJIMHBI UMEIOT TE K€ CBONCTBA, YTO U OOBIYHBIE MACCHBBI,
HarpuMep, MOXKHO MCIIONIb30BATh OMEPATOp foreach st 00X0/1a BCEX IIEMEHTOB:

foreach (object obj in myList)
{
Console.WriteLine (obj.ToString()) ;

8.10. Maccus 6utoB

Kiacc system.Collection.BitArray MO3BOJIIET CO3aBaTh OUTOBLIE MACCUBBI. JK-
3eMILISIPBI 3TOTO Kjlacca Helb3sl CO3/1aBaTh C MOMOIIBIO OMepaTopa new, a TOJbKO
U3 MacCHBa WM JIPYyroro 3K3eMIuispa BitArray.

// Co3maeM MaccuB OUTOB M3 OOCBMHOTO MacCCHUBa
bool[] bits = {true, false, false, true, true};
System.Collections.BitArray Bits =
new System.Collections.BitArray(bits);
// Co3maem maccupB ©uToB M3 byte-maccupa.
// Bymer nobaBiieHO 8 x 3 = 24 sjemMeHTa
byte[] bytes = {55, 33, 1};
System.Collections.BitArray Bits =
new System.Collections.BitArray (bytes);
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// CosmaeM MaccubB OMTOB M3 int—-Maccusa.
// Bymer poBasiieHo 32 X 3 = 96 3JIeMEHTOB
int[] ints = {55, 33, 1};
System.Collections.BitArray Bits =
new System.Collections.BitArray(ints);

[lpu cozganun OWMTOBOrO MaccuBa cHauana noOaBiisitoTcs Mianmue Outbl. Crie-
YOI KOJI CO3/1acT MaccuB 6uToB {1,0,0,0,0,0,0,0}:
byte[] bytes = {1};
System.Collections.BitArray Bits =
new System.Collections.BitArray (bytes);

buTOoBBII MaccUB UMEET ClEAYIOLME METObI:
O MeTox Not HHBEPTHUPYET COCTOSIHHE BCeX OMTOB MacCHBa;

O MeToa Set (int index, bool value) YCTaHaBJIUBACT BLI6paHHLII>i OJICMCHT B
YKa3aHHOC 3HAYCHUC,

O MeToj SetAll (bool value) YCTaHaBJIMUBAECT BCE DJIEMCHTLI MaCCHBa B YKa3aHHOEC
3HA4YCHHUC.

Mexny OMTOBBIMH MacCHBaMH OJHOHM pa3MEpHOCTH MOXKHO MPOW3BOIUTH OMepa-
LMY And, Or U Xor. Hampumep:

bool[] bitsl = {true, false, false, true, true};
System.Collections.BitArray Bitsl =

new System.Collections.BitArray(bitsl);
bool[] bits2 = {false, false, false, true, false};
System.Collections.BitArray Bits2 =

new System.Collections.BitArray(bits2);
Bitsl.And (Bits2);

8.11. XpaHeHue Tabnuupl "Knioy/3aHauyeHmne"

Knacc System.Collections.Hashtable MpeAHa3HayeH [Uisi XpaHEHUS Map
"kmou/3HaveHre". OCcoOeHHOCTh 3TOTO Kilacca B TOM, YTO IS XpaHEeHWs JaHHBIX
MIPUMEHSETCS CrielabHas Xoui-madauya. IT1a TabIrua COOepKUT Xoul-K0Obl 00b-
€KTOB, MPEJCTABJIAIOIUX COOOM YHUKAIbHOE 3HAUEHUE, COOTBETCTBYIOIIEE COJep-
JKUMOMY 00beKTa. X3II-Ta0JInIIa MO3BOJISET ONTUMU3MPOBATh U MOICPKUBATH Ha
MOCTOSIHHOM YPOBHE OIepali MOWCcKa, CUUTHIBAHUS M 3aMUCH JAHHBIX JIaXe s
60sb1KX 00beMOB MH(pOPMALTUH.

Knacc Hashtable nmeer CJICAYIOIIHNE OCHOBHBIC METOBI:

O int Count — CBOWCTBO, JIOCTYITHOE TOJILKO JJISi UTEHHS, BO3BpAIlaoIee YUCIIO
5JIEMEHTOB TaOJIHLIBL,

O void Add(object key, object value) — nobaBisieT napy "KH}OH/SHa‘-leHI/Ie";
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O void Clear() — ouuuiaet TabIUILy;

O bool ContainsKey(object key) — BO3BpallA€T true, €CJIM KIIHOY YXKE COOLCP-
JKUTCS B TaOJIHIIE;

O bool ContainsValue (object value) — BO3BPAIIACT true, €CJIIM 3HAYCHUEC YXKE
COJIEPIKUTCS B TaOJIUIIE;

O void Remove (object key) — yAajsieT napy C 3aJJaHHbIM KJIIOUOM.

I[OCTyH K 3JIEMEHTaM Ta6.1'll/ll_lbl OCYUECTBJIACTCA TaK K€, KaK U K 3JICMEHTaM Mac-
CHhBa — C MOMOIIBIO KBAaAPAaTHbIX CKOGOK, TOJIBKO BMECTO MHACKCa MacCHBa yKa-
3bIBACTCA KJIHOY (MO)KHO CKasaTb, UYTO KJIFOY ABJIACTCA HHACKCOM X3LH-T3.6JII/IL1bI).

8.11.1. [lo6aBneHne anemeHTOB

[peanonokum, 4To Mbl XpaHUM HaOOp YHHKaJbHBIX CTPOKOBBIX KIIIOUYEW M COOT-
BETCTBYIOILMI KJIFOUY HEKOTOPbI 4MciaoBO# cueTuuk. Ilpum nobGamieHMH HOBOro
3JIEMEHTa Mbl YCTaHaBJIMBAaEeM CUETUMK B |, a MpH MOMbITKE T00aBJIEHUs YKe Cy-
LIECTBYIOLLIEro 3JeMEeHTa — IMPOCTO yBeauuuBaeM cueTuuk Ha 1. JlobaBneHue Ho-
BOT'O 3JIEMEHTA B 3TOM CJIy4ae MOXKET BBIMVISAETh CJIEAYIOLIMM 00pa3oM:

string key = ...;
if (dict.ContainsKey (key)) // DSJeMeHT yXe CylecTByeT?
{
dict[key]l= ((int) dictlkey]+l); // Ecim ma, yBEeJIUUMTH CUETUMK
}
else
{
dict.Add(key, 1); // Eciu HeT, TO HOBABUTL SJIEMEHT CO CUETUMKOM 1

8.11.2. Otob6paxeHue coagepxumoro Hashtable

D71eMeHTBI System.Collections.Hashtable SABISIOTCA 3K3E€MIUIIpaMH Kjtacca
System.Collections.DictionaryEntry, KOTOpBIﬁ MOXXHO HMCIIOJIb30BaTh AJIs1 I0C-
Tyla K 3JIEMECHTaM CJIoBaps ¢ MOMOIIbIO OorepaTopa foreach:

foreach (DictionaryEntry DE in dict)

{
Console.WritelLine (DE.Key+" "+DE.Value) ;

8.11.3. lNopapok anemeHtoB Hashtable

Krnacc system.Collections.Hashtable He TapaHTHUPYET COXPAHEHUs MOPSAKA dJie-
MCHTOB, T. €. IOPAJ0K I106aBJ'leHI/I$I MOJKET HE COoBMNaJgaTb C MOPAAKOM XpaHEHUA U
OGXO,[[a OJICMCHTOB.
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8.11.4. YpaneHune anemeHTa na Hashtable

VcTaHOBKa 3HAYEHMS B null HE YAATACT 3JIEMCHT U3 XSLlIa. I[J'IH yAaalieHus 3JIEMEH-
Ta CJIEAYET UCIOJIb30BaTbh METO/ Remove.

// BanoyHaeM X3
Hashtable hash = new Hashtable();
hash.Add (1, "1");
hash.Add (2, "2");
hash.Add (3, "3");

foreach (DictionaryEntry d in hash)
{
Console.WriteLine ("{0}={1}", d.Key, d.Value);

// YcraHoBka null He ypmajdgeT 3JIEMEHT
Console.WritelLine (new string('-"', 10));
hash[2] = null;

foreach (DictionaryEntry d in hash)

{
Console.WriteLine ("{0}={1}", d.Key, d.Value);

// MeTom Remove ymajsgeT 3JIEMEHT
Console.WriteLine (new string('-"', 10));
hash.Remove (2) ;

foreach (DictionaryEntry d in hash)

{
Console.WriteLine ("{0}={1}", d.Key, d.Value);

8.11.5. CneymanbHbii Hashtable

Knacc System.Collections.Specialized.CollectionsUtil TO3BOJSET CO34aTh
CHelMaibHbIE  OOBEKT Hashtable, KOTOPBI HE pa3jiM4aeT pPErucTp CTPOK
(ymactunr 8.3).

INMucTtunr 8.3. O6bEKT Hashtable, He pa3nNUyaloOWnn PerucTp

using System;
using System.Collections;
using System.Collections.Specialized;
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namespace CaselnsensitiveHashtable
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
// OBbmuHelt Hashtable paszmmuaeT permcTp
Hashtable hashl = new Hashtable();
hashl["Test"] = 1;
hashl["test"] = 2;
Console.WriteLine (hashl["Test"]);
Console.WriteLine (hashl["test"]);

// Cneumasbhedi Hashtable He pazmmuaeT perucTp

Hashtable hash2 =
CollectionsUtil.CreateCaseInsensitiveHashtable () ;

hash2["Test"] = 1;

hash2 ["test"] 2;

Console.WriteLine (hash2["Test"]);

Console.WriteLine (hash2["test"]);

8.12. CopTnpoBaHHbIii CMMCOK

CopTHpOoBaHHBINM CIHMCOK TMO3BOJIAET XpaHWTh Habop map "Kirod/3HadeHue" B TO-
psliKe COPTUPOBKH MO KITHOUY:

// Co3maeM COPTUPOBAHHEN CIMCOK
System.Collections.SortedList sl =

new System.Collections.SortedList();
// IoBaBysgeM 3JIEMEHTH B INPOU3BOJILHOM [OPAIKE
sl.Add (1, "Ommu");
sl.Add (5, "Mars");
sl.Add (3, "Tpu");
sl.Add (2, "OBa");
sl.Add (4, "Yetepe");
// Tlepebop BCeX BJIEMEHTOB. ODJIEMEHTH OyIoyT BHBEISHHI
// COTJIaCHO 3HaUeHMo KJmoda, T. €. B nopsmke 1..5.
foreach (System.Collections.DictionaryEntry item in sl)
{

Console.WriteLine (item.Value) ;
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s HecTaHIapTHON COPTHPOBKM MOXKHO pealin30BaTh HHTepdeiic IComparer (JIHC-
TuHr 8.4). Knacc System.Collections.Specialized.CollectionsUtil MO3BOJISIET
co3JaTh CreLMAIbHBIA OOBEKT SortedList, KOTOPBIA HE pa3MyaeT PErkucTp CTPOK.

- NMucTuhr 8.4. Peanusaumsi IComparer

using System;
using System.Collections;

namespace Comparer
{
class Classl
{
class Person
{
private string name;
public string Name
{
get
{

return Name;

}

// KOHCTPYKTOp

public Person (string name)
{

this.name = name;

}
public class PersonComparer : IComparer
{
int IComparer.Compare (Object x, Object y)
{
string nx = (x as Person) .Name;
string ny = (y as Person) .Name;

return string.Compare (nx, ny);

[STAThread]
static void Main(string[] args)

{

ArrayList a = new ArrayList();
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a.Add (new Person ("AAA"));
a.Add (new Person ("CCC"));
a.Add (new Person ("BBB"));

PersonComparer comp = new PersonComparer () ;
a.Sort (comp) ;

foreach (Person p in a)
{

Console.WritelLine (p.Name) ;

8.13. Ouepepb

I[J'IH OpraHu3alnMuy O4Cepear NPEAHA3ZHAYCH KJTaCC System.Collections.Queue:

// Co3manme oBbeKTa ouepenu

System.Collections.Queue queue = new System.Collections.Queue () ;
// IHoGaBjieHMe BSJIEMEHTOB B OUuepelb

queue.Enqueue (1) ;

queue.Enqueue (2) ;

queue.Enqueue (3) ;

// BHOOp SJIEMEHTOB U3 Ouepelm

// BremeHTH 3abupainTcd [0 NnpaBwily FIFO (NepBuii 3ames — [IePBBII BLIIET)
while (queue.Count > 0)

{

Console.WriteLine (queue.Dequeue () ) ;

8.14. Ctek

I[J'IH OpraHu3anMnM CTEKa UCITOJIB3YETCS KJIACC System.Collections. Stack:

// CosmaHme oOBeKTa CTeKa

System.Collections.Stack stack = new System.Collections.Stack();
// IobBaBJIeHME 3JIEMEHTOB B CTEK

stack.Push (1) ;

stack.Push (2);

stack.Push(3);
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// BEIOOp SJIEMEHTOB M3 CTeKa

// DmeMeHTH 3abupanTcsa 1o npaBwiy FILO
// (MepBbll 3amest — NOCJEIHUA BHIIEIT)
while (stack.Count > 0)

{

Console.WriteLine (stack.Pop());

8.15. Npeobpa3oBaHue IListB ArrayList

MeTon ArrayList.Adapter() MO3BOJSET BUACTH COACPKUMOE IList (KOTOPBIH
BKJIIOUYaeT B ce0sl MACCUBBbI U MHOTHE Jpyrue KOJUICKIMH) B BUJE ArrayList, T. €.
WCTIOJIb30BaTh METO/IbI COPTUPOBKH, TIOUCKA U MHOTOE JIpyTOe.

int [] array = {1,4,2,3};

System.Collections.ArrayList al =
System.Collections.ArraylList.Adapter (array);

al.Sort();

foreach (int i in al)

{

Console.WriteLine (i) ;
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LLindpbpoBaHune, kogupoBaHue,
cXaTue, MaTeMaTuKa

9.1. BbluncneHne KOHTPOJSIbHON CYMMbI CTPOKHU

Brruncnenne konTponbHo# cymmbl ctpoku (CRC32) nmokazano B nmuctunre 9.1.

NucTtnHr 9.1. BeluncneHne KOHTPONIbHOM CYMMbI CTPOKMU

using System;
using System.IO;
using System.Text;
namespace CRC32
{
class Classl
{
// Berumciienme CRC32
public static uint Calculate (Stream stream)
{
const int BUFFERSIZE = 1024;
const uint POLYNOMIAL = OxEDB88320;

uint result = OXFFFFFEFF;
uint Crc32;
byte[] buffer = new byte[BUFFERSIZE];
uint[] Crc32Table = new ulnt[256];
// VHuUmMammsaumda TabImup
unchecked
{
for (int 1 = 0; 1 < 256; 1i++)
{

Crc32 = (uilnt)i;
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}

for (int j =8; j > 0; j—-)
{
if ((Crc32 & 1)==1)
Crc32 = (Crc32 >> 1) ~ POLYNOMIAL;
else
Crc32 >>= 1;
}

Crc32Table[1] = Crc32;
}

// Urenue Bydepa
int count = stream.Read (buffer, 0, BUFFERSIZE);
// Bemumcienue CRC
while (count > 0)
{
for (int i = 0; i < count; i++)

{

~

result = ((result) >> 8) ~ Crc32Tablel (buffer[i])
((result) & 0xOO0000QFF)];

}

count = stream.Read (buffer, 0, BUFFERSIZE);

}

return ~result;

[STAThread]
static void Main(string[] args)

{

9.2.

// Uuraem odain testl

FileStream streaml = File.OpenRead ("testl");

Console.WritelLine (string.Format ("{0:X}", Calculate(streaml)));
// Uuraem odain test2

FileStream stream? = File.OpenRead ("test2");
Console.Writeline(string.Format ("{0:X}", Calculate(stream2)));

LLincppoBaHune cTpok

Jluctunr 9.2 conepkut npumep mKMGpoBaHUs CTPOKH (MM MaccuBa OaiToB) ¢ Mo-
MOIIBIO KJ1acca Rijndael. JIuctuHru 9.3 u 9.4 neMOHCTPUPYIOT Npumep mudpoBa-
HUSI CTPOKM (WK MaccuBa 0aiToB) ¢ momolueto anroputma DES.



LUMCppOBaHMe, KogupoBaHue, cxatne, MareMartuka

99

Nnctunr 9.2. LindbpoBaHue CTPOKKU C NOMOLIbLIO Kracca Rijndael

using System;

using System.IO;

using System.Text;

using System.Security.Cryptography;

namespace Crypt Rijndael

{

class Classl

{

[STAThread]
static void Main(string[] args)

{

// VicxomHas CTpoKa

string source str = "It is string!";
// Taposb
string password = "123";

Console.WriteLine (source str);

// TomyuyaemM u3 CTPOKM Habop 6GamToB, KOTOpHe OymneM mmbpoBaTH
byte[] source data = Encoding.UTF8.GetBytes (source str);
// RAITOpPUTM
SymmetricAlgorithm sa in = Rijndael.Create();
// OBBeKT mid mpeoBpasoBaHMsa HAHHBIX
ICryptoTransform ct in = sa in.CreateEncryptor (
(new PasswordDeriveBytes (password, null)).GetBytes(16),
new byte[l6]);
// TloTok
MemoryStream,ms_in = new MemoryStream() ;
// lndpoBaibUMK [IOTOKA
CryptoStream cs_in =
new CryptoStream(ms in, ct in, CryptoStreamMode.Write);
// BanuceBaeM IMGPOBAHHEIE MNaHHHEE B IIOTOK
cs_in.Write(source data, 0, source data.Length);
cs_in.FlushFinalBlock();
// CozmaeM CTPOKY
string crypt str = Convert.ToBase64String(ms_in.ToArray());
// BeIBOmIMM 3alMOPOBAHHYK CTPOKY
Console.WriteLine (crypt str);

// TomyuyaeM MaccuB OanToB
byte[] crypt data = Convert.FromBase64String(crypt str);
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// AITOpPUTM
SymmetricAlgorithm sa out = Rijndael.Create();
// OBBeKT mwisg nmpeofpas0oBaHVsa HaHHEX
ICryptoTransform ct out = sa out.CreateDecryptor (
(new PasswordDeriveBytes (password, null)).GetBytes(16),
new byte[l6]);
// ToTok
MemoryStream ms out = new MemoryStream(crypt data);
// PacumdpoBLHIBAEM ITOTOK
CryptoStream cs out =
new CryptoStream(ms out, ct out, CryptoStreamMode.Read) ;
// CozmaeM CTPOKyY
StreamReader sr out = new StreamReader (cs out);
string source out = sr out.ReadToEnd();
// BuHBOOMM pacIMOPOBAHHYIO CTPOKY
Console.WriteLine (source out);

NuctuHr 9.3. WndpoBaHme cTpokn ¢ nomouwbio anroputma DES

using System;

using System.IO;

using System.Text;

using System.Security.Cryptography;

namespace Crypt DES
{

class Classl

{
[STAThread]
static void Main(string[] args)

{
// VicxomHas CTpoKa
string source str = "It is string!";

Console.WriteLine (source str);

// TlonmyuyaeM m3 CTPOKM HABOp OaiToB, KOTOpHE OymeM umbpoBaTb
byte[] source data = Encoding.UTF8.GetBytes (source str);

DES des = new DESCryptoServiceProvider();
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// TeHepupyeMm IV u Key
des.GeneratelV();
des.GenerateKey () ;

// COXpaHAeM KU
byte[] IVByteArray = des.IV;
byte[] KeyByteArray

des.Key;

// TIOTOK BBIXOIHBIX IAHHBIX

MemoryStream msgin = new MemoryStream() ;
// 1ndpOBaHHEIT [TOTOK

CryptoStream cs in =

new CryptoStream(ms in,

des.CreateEncryptor (KeyByteArray,

IVByteArray),

CryptoStreamMode.Write) ;
cs_in.Write(source data, 0, source data.Length);
cs _in.Close();

// Tomyuyaem 3ammbpOBaAHHYI CTPOKY

string crypt str = Convert.ToBase64String(ms_in.ToArray());
// BeBOmMM 3alMbPOBAHHYI CTPOKY
Console.WriteLine (crypt str);

// TlonmydyaeM MacCuB OaiToB
byte[] crypt data = Convert.FromBase64String(crypt str);
// TIOTOK BEIXOIHBEIX IaHHEIX
MemoryStream ms_out = new MemoryStream(crypt data);
// TloTok mig pacumbpoBKM
CryptoStream cs out =

new CryptoStream(ms_out,

des.CreateDecryptor (KeyByteArray,

IVByteArray),

CryptoStreamMode.Read) ;
// UMTaeM BHXOIHYK CTPOKY
StreamReader sr out = new StreamReader (cs out);
string source out = sr out.ReadToEnd();
// BHEBOOVIM pPaCIMOPOBAHHY CTPOKY
Console.WriteLine (source out);
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NMucTtunr 9.4. lndposaHue cTpoku ¢ nomolbo anroputma DES3

using System;
using System.Security.Cryptography;
using System.Text;

namespace Crypt DES1
{
class DES Test
{
static void Main()
{
string original, encrypted, decrypted, password;
TripleDESCryptoServiceProvider des;
MD5CryptoServiceProvider provider;

bytel] pwdhash, buff;
// Tlaposb
password = "secretpasswordl!";

// VicxomHas CTpoka
original = "test string";

// TeHepaumsa MD5-xsma Haposis

provider = new MD5CryptoServiceProvider () ;

pwdhash = provider.ComputeHash (
ASCIIEncoding.ASCII.GetBytes (password)) ;

provider = null;

// DES3-umbpoBaHme

des = new TripleDESCryptoServiceProvider () ;
// Kmou mia DES - 2TO X3l Maposis

des.Key = pwdhash;

// Pexum umbpoBaHMSA

des.Mode = CipherMode.ECB; // CBC, CFB

// TlpeoBpaszsyeMm CTPOKY B MACCUB OaiTOB
buff = ASCIIEncoding.ASCII.GetBytes (original);

// lndpyem
encrypted = Convert.ToBase64String (
des.CreateEncryptor () .TransformFinalBlock (buff, O,
buff.Length)
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buff = Convert.FromBase64String (encrypted);
decrypted = ASCIIEncoding.ASCII.GetString(
des.CreateDecryptor () .TransformFinalBlock (buff, O,
buff.Length)
)i

// OcBoBoxmaeMm pecypc
des = null;

// TleuaTaeM pesyJibTaT

Console.WriteLine ("Vcxomuas ctpoka : {0}", original);
Console.WriteLine ("3ammbpoBaHHas ctpoka : {0}", encrypted);
Console.WritelLine ("PacumdpporanHas crpoxa: {0}", decrypted);

9.3. KoHTponb apucpmeTnyecknx onepaumi

Onepatopsl checked U unchecked MO3BOJISIIOT YNPABIAThE KOHTPOJEM aprudmMeTHye-
ckux onepauuii. Hanpumep, BbiuncieHne 0aiiTOBOM KOHTPOJBLHON CYMMBI C Tepe-
MOJTHEHUEM MOJKET BBIMVIAETh ClEAYIOLMM 00pa3oM:

byte CS = 0;

// BHUMCIIUTL KOHTPOJILHYIO CYMMy C I[I€PEIOJIHEHVEM.

// I OTKJIOUEHMS KOHTPOJIA INEPENOJHEHNS MUCIONb3yeM
// omepatop unchecked

unchecked

{

foreach (byte value in array)

{
CS += value;
}

Kpome Toro, o6a oneparopa MOKHO MCMOJB30BaTh KaK YHapHble apu(pMeTHUECKHE
(YHKLMH, YTO B HEKOTOPBIX Cilydasx 6osiee MpeanoYTUTENbHO:

A = unchecked (B * C);
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9.4. BbluncneHme mareMaTnyecKnx Bbipa)xeHui

Jns paGoTel mpuBeneHHOro nanee koja TpeOyeTcs MOIKIIOYEHHE OMOIHOTEK
Microsoft.JScript U Microsoft.Vsa:

Microsoft.JScript.Eval.JScriptEvaluate ("2+2",

object result =
Microsoft.JScript.Vsa.VsaEngine.CreateEngine ()) ;

Console.WriteLine (result) ;
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CTtpokoBble U CUMBOJIbHbIE
onepauum

10.1. NMpoBepKa cCUMBOJOB

Knacc char MMeeT HECKOJIBKO IIOJIC3HBIX CTAaTHYECKUX METOOOB JIsI MPOBEPKH

CHUMBOJIOB!

O char.Isletter(char ¢) — BO3BpallIACT true, €CJIK CUMBOJI ABJIICTCS 6yKBOl7l;

O char.IsDigit(char c) — BO3BpalllaeT true, €CIIM CUMBOJI SIBIIIETCS LUPPOif;

O char.IsControl (char c¢) — BO3BPALLAET true, €CJIM CHUMBOJI SABJISETCA YNPaB-
JITFOLUM CUMBOJIOM (HAaIpUMep, 3HAKOM TaOyIIALNU \t);

O char.IsLetterOrDigit(char c¢) — BO3BpAILAET true, €CJAA CUMBOJ SBJSETCS
OykBO# WK U POH;

O char.IsLower (char c) — BO3Bpallac€T true, €CJIM CUMBOJI ABJIACTCA CUMBOJIOM
HIDKHETO PETUCTPA;

O char.IsPunctuation(char ¢) — BO3BpalllaCT true, €CJIA CUMBOJI SABJIACTCSA 3HA-

KOM IYyHKTyaluH (HanpuMep, TOUKOH WM 3aIsiTol);

char.IsSeparator (char c¢) — BO3Bpalla€T true, €CJIM CUMBOJI ABJIACTCA pa3ac-
JIATEJIEM;
char.IsUpper (char c) — BO3BpAalIACT true, €CJIK CUMBOJI ABJIICTCSI CUMBOJIOM

BEPXHEro perucrpa.

10.2. Co3paHune CTPOKMN oANHaKOBbIX CUMBOJIOB

OnuH u3 KOHCTPYKTOPOB KJjlacCa string IMO3BOJISICT CO34aTh CTPOKY M3 OJHMHAKO-
BbBIX CHMBOJIOB!

Console.WritelLine (new string('-"', 20));
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10.3. lNMpoBepka, aBnfaeTca 1M CTpoOKa Yncsiom

Jl1s IpOBepKU CTPOKU MOXKHO HCTOJIB30BaTh METOJ| Parse, 3aKJIFOUYECHHBINW B OJIOK
try-catch:

int value;
try
{

value = int.Parse (someString);

}

catch (Exception e)

{

// HeT, cTpoka He SBJISETCS UMCJIOM Tuia int

}

HexoTtopele kiiaccel (Hampumep, float) MOAAEPKUBAIOT METOJ TryParse, MO3BO-
asroLuid 060MTHCh 0€3 MeAIUTENbHOM OnepaLyy reHepaLlui UCKITIOUYeHHS.

10.4. MNMpoBepka, aBnsaeTca 1M CTpoKa
AonycTtumon aaTomn

I[J'IH MPOBEPKHU OOIMYCTUMOCTU JaTbl MOXHO HMCIIOJIb30BaTb METOH System.

DataTime.Parse:

string strMyDateTime = "11/01/04";
System.DateTime myDateTime;
bool isValid = true;
try
{
myDateTime = System.DateTime.Parse (strMyDateTime) ;
}
catch (Exception e)

{

isvValid = false;

10.5. Pa3zbueHne cTpokKM no pasgenutrenam

MeTOI[ Split MO3BOJIACT pa36I/ITL CTPOKY Ha 4aCTH U NOJTYYUTb MAaCCUB CTPOK:

string InputStr;
// OTKpeITH Gail g UTeHus

using (StreamReader reader = new StreamReader ("input.txt"))
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// TlpounTaTh BecChb Gain
InputStr = reader.ReadToEnd() ;

// Comucok pasmenuTesein dansa
static char [] Delimeters =
new char [] {l.v,v,v,v;v,v!l,v v,l\nv,l\rv,v_l,v:v,v\\v,v/v};

// Paszpmemurb Gaiy Ha CJOBa
string [] Words = InputStr.Split (Delimeters);

10.6. O6begnHeHNe CTPOK Yepes pa3genuresb

IIJ'IH O6'be[l,l/lHeHl/I$I CTPOK 4Yepe3 pasacyiMTe/]ib BMECTO LUKJIA MO BCEM 3JIEMCHTaM
MacCcCHBa MOXXHO HCIIOJIb30BaTh METOJ Join KJlacCa string:

// Maccue CTPOK

string[] val = {"apple", "orange", "grape", "pear"};
// OOBemMHseM CTPOKM Uepes BansaTyio

string result= string.Join(",", val);

// PesymbTatT: <apple,orange,grape,pear>
Console.WritelLine (result) ;

C moMouIbIO 3TOTO K€ METOAa MOXKHO OOBEOUHATh HEKOTOPBIA OUANa3oH CTPOK
MaccHBa:
// O6"be,m/u—1e1—me TpeX B3JIEMEHTOB, HauWMHadAd CO BTOPOI'O

string result= string.Join(",", val, 2, 3);

HpI/I HeOGXOI[I/IMOCTI/I OGBG,HI/IHI/ITB CTPOKH 0e3 pa3acimTelid MOXKHO HUCIIOJIb30BaATh
METOJ string.Concat:

string result= string.Concat (val);

10.7. Kakue npeumyLiecTtBsa pgaet
Knacc StringBuilder?

OcHOBHOE NPEeUMYIIECTBO KJjlacCa StringBuilder B TOM, YTO 3TOT KJIaCC YMEET IO-
BTOPHO HCMNOJIL30BaTh YK€ OTBEACHHYIO MNaMSATh. le/l O6bl"lHOM CJIO’KEHHUU CTPOK
namMsThb 6y,HeT OTBOAMUTHCA IPHU Ka}KI[OI‘;I onepanuvu, Toraa Kak 1npm HUCroJib30BaHUU
StringBuilder 3THX 3aTpaT HE 6yﬂeT.rhM4Mep HCMOJIb30BAHUA StringBuilder A
00BbEJUHEHUS CTPOK:

StreamReader sr = File.OpenText (dlg.FileName) ;
string s = sr.ReadLine();
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StringBuilder sb = new StringBuilder();
while (s != null)
{

sb.Append (s) ;

s = sr.ReadLine();

}
sr.Close();
textBoxl.Text = sb.ToString();

BBIMIpBILI IO BpEMEHU MONTYyYaeTCsl BeCbMa cyulecTBeHHbI. Tak, Hanpumep, KOH-
kateHauust 50 000 cTpok 3aHMMaeT NPUMEPHO MUHYTY, a MPU HUCIOJb30BAHHUU
StringBuilder Ta e ONepaLys BBITOIHAETCS OKOJIO CEKYH/bI (0 3aMepax BpeMeHH
BBIMIOJTHEHUSI cM. pazo. 5.7). Kpome TOro, He CTOMT 3a0bIBaTh, YTO BMECTO
sb.Append (string.Format () ) MOXKHO UCIHOJIb30BaTh sb.AppendFormat.

10.8. Kak cpaBHUTb BCe CTPOKU
6e3 yueTta pernctpa CUMBOJIOB?

CpaBHeHl/le MO>KHO BBITNOJIHUTE C TOMOLLBIO METOJAa System. String.Compare:

"book" == "Book" // ycnoBue paBHO false
System.String.Compare ("book", "Book", true) // ycioBume paBHO true

10.9. NMpamaa mogudmnkaumna cogep>XMMmoro CTpokm

[IpeoOpa3zoBaHue CTPOKU K BEPXHEMY PETUCTDY:

public static unsafe void ToUpper (string str)

{
fixed (char *pfixed = str)
for (char *p=pfixed; *p != 0; p++)
*p = char.ToUpper (*p) ;
}

[Ipermy1ieCTBO 3TOrO MeTo]a — MPH MPeodpa3oBaHKK HEe CO3AaeTCs KOMUs CTPO-
KM, a UCTOJIb3yeTCsl MaMsATh, 3aHATas caMoil ctpokoil. Hemoctatok — HeoOxoau-
MOCTb MCIOJIb30BaHMUS HE3aLMIIEHHOTO KOJa.

10.10. CneynanbHble CUMBOJIbI B CTPOKE

B C# ompeJesieHbl ClAeAyIollUe CrelUalbHble CUMBOJIBI (€scape-mocieioBa-
TEITLHOCTH):

O \' — oauHapHas KaBbIYKa;

O \" — naBoiiHas KaBbIUKa;
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Quoaoaaoaaoguagaagaaoa

\\ — oOpaTtHbIi ci31;

\0 — HyJneBoii cumBoJ Unicode;

\a — 3BYKOBOi curnan (Alert);

\b — cumBon Backspace;

\f — mepeBo ctpanuipl (Form feed);

\n — TIepeBO/I CTPOKH;

\r — BO3BpaT KapeTKHU,

\t — TOpHU3OHTaJIbHAS TaOyIAIus;

\uxxxx — cUMBOJ Unicode ¢ yka3aHHBIM HIECTHAAIATEPUYHBIM KOJIOM;
\xn[n] [n] [n] — cumBoJ Unicode ¢ yka3aHHBIM KOJOM;

\Uxxxxxxxx — CAMBOJI Unicode ¢ yka3aHHbIM KOJOM.

Otinnuue TpEX MNOCJICAHUX CHUMBOJIOB 3aK/IFOHYACTCAd B TOM, YTO CHUMBOJIbI \u " \U
Tpe6YIOT 00513aTeNIbHOrO YKa3zaHusA 4 n 8 3HaKOB KOZIa COOTBETCTBEHHO, a A \x
MOJKHO yKasaTb MPOU3BOJIBHOC KOJIMYECTBO 3HAKOB KOAA:

a
a

paspelleHHas 3amuceh: \u0024, \x024, \x24, \U00000024;

HEKOppEeKTHas 3amuch (OIMOKAa KOMIMUIAUMKM "HepaspelleHHas Mocie0Ba-
TEITLHOCTh CUMBOJIOB"): \u24, \u024, \U0024.
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KoHconbHble NporpamMmbl

11.1. BbiBOA LBETHOro TEKCTa

JInst BbIBOJIa LIBETHOTO TEKCTa HA KOHCOJIb MOXKHO MCIOJIB30BaTh KJlacc, MPUBEACH-
HbIM B TMctuHTe 11.1.

B C# 2.0 nnga BbIBOJA LBETHOIO TEKCTA MOXKHO MCIIOJNB30BAaTh CBOMCTBA
Console.BackgroundColor U Console.ForegroundColor.llnﬂ BOCCTAHOBJICHUS LIBE-
Ta 10 YMOJIYaHUIO NMpE€aHa3HaAa4Y€H METOZ Console.ResetColor ().

Console.BackgroundColor ConsoleColor.Black;
Console.ForegroundColor = ConsoleColor.Blue;
Console.Write ("liBeTHOU TekcT") ;

Console.ResetColor();

JluctuHr 11.1. BeiBoa LBETHOro TeKcTa Ha KOHCOJSb

using System;
using System.Runtime.InteropServices;

namespace ColorText
{
public class ConsoleColorManager

{

private Handles m Handle;

// KOHCTaHTH KOHCOJIBHEIX [TOTOKOB
public enum Handles

{
STD INPUT HANDLE = -10,
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STD_OUTPUT HANDLE = -11,
STD ERROR HANDLE = -12

// Vamoptupyem meron GetStdHandle
[Dl1TImportAttribute ("Kernel32.d11")]
private static extern IntPtr GetStdHandle
(
int nStdHandle // THUII KOHCOJILHOTO [OTOKA

)i

// Vamnoptupyem meron SetConsoleTextAttribute
[DllTImportAttribute ("Kernel32.d11")]
private static extern bool SetConsoleTextAttribute
(

IntPtr hConsoleOutput, // HecKpunTOp MNOTOKA

int wAttributes // UBeT TexkcTa M doHa
)i

// liBeTa (dmarm)
[Flags]
public enum Color

{

Black = 0x0000,
Blue = 0x0001,
Green = 0x0002,
Cyan = 0x0003,
Red = 0x0004,

Magenta = 0x0005,
Yellow = 0x0006,
Grey = 0x0007,
White = 0x0008

// Tlo ymonyaHmio OyOeM yOpaBiiaTb noTokoM OUTPUT
public ConsoleColorManager ()

{
m Handle = Handles.STD OUTPUT HANDLE;

public ConsoleColorManager (Handles Handle)

{
m Handle = Handle;
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// YCTaHOBKa LBeTa IO yMOJIUAHMIO
public bool SetDefaultColor ()

{

return SetColor (Color.Grey, true);

// YcTaHOBKa LiBeTa TeKCTa.

// @mar fLight samaer gapkocTb LBeTa
public bool SetColor (Color aColor, bool fLight)

{

// mnomyyaem OeCKPUIITOP
IntPtr ConsoleHandle = GetStdHandle( (int)m Handle);

// momyuyaeM BHaueHVe LIBeTa

int colorMask = (int)aColor;

// Ecnu HykeH gpkuii 1BeT, nobariigem White
if (fLight)
colorMask |= (int)Color.White;

// YcTaHaBIMBaeM
return SetConsoleTextAttribute (ConsoleHandle, colorMask) ;

class Classl

{

[STAThread]
static void Main(string[] args)

{

ConsoleColorManager colorManager = new ConsoleColorManager () ;
// SpkOo—3eJIeHbIT

colorManager.SetColor (ConsoleColorManager.Color.Green, true);
Console.WriteLine ("Text in green");

// TeMHO—KpaCHLI
colorManager.SetColor (ConsoleColorManager.Color.Red , false);
Console.WriteLine ("Text in red");

// BoccTaHaBIMBAEM LBET IO YMOJIUAHMIO

colorManager.SetDefaultColor() ;
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11.2. 3apepxKa 3aKpbiTua
KOHCOJIbHOW NporpamMmmbl

II06aBneHne BbI30BA Console.ReadLine () MO3BOJISCT 3aJICP>KATh 3aBEPILICHUE KOH-
COJIbHOM MmporpamMmbl 10 HaxkaTusi kiaBuiid <Enter>. MlHaue OKHO KOHCOJIBbHOM
porpaMmsbl 3aKpbIBa€TCA Cpas3y KE MOCJIC 3aBEpLICHUA TPpOrpaMMbl.

[Ipn nobaBneHryn ycIOBHOM KOMOWISUMK HakaTve Kiasuuu <Enter> Oyner Tpe-
OoBaTbCs TONBKO B PEKUME OTIIAJIKH:

#if DEBUG
Console.ReadLine () ;
#endif

B Visual Studio 2005 sta npoGiema peiieHa — KOHCOJIbHAsI TpOrpaMma, 3aIry-
IIeHHAs U3 cpelibl pa3paboTKy, He 3aKpoeTcs Oe3 HayKaTus 000 KITaBULIH.

11.3. NepeHanpaBneHne BbiBOAa
KOHCOJIbHO# NporpamMmmbl

BbIBOZT KOHCONH SBJISIETCS TOTOKOM, KOTOPBIH MOXHO TIepeHanpaBuTh, HallprUMep,
B daiin (nmuctunr 11.2).

NucTtnHr 11.2. MNepeHanpaBneHue BbIBOAA KOHCONbLHOM NPOrpaMmbl

using System;
using System.IO;
using System.Text;
namespace ConsoleOutput
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
// ®ans misa BeBOIA
FileStream file = new FileStream("Test.txt", FileMode.Create);
// CoxpaHsieM CTaHIapPTHYIO KOHCOJIb
TextWriter out save = Console.Out;
// YcraHaBimBaeM OQasl Iyid BHBOIA OAHHEIX
TextWriter out file = new StreamWriter (file);
Console.SetOut (out file);
// TlpoByeM BHBOIUTL B dan
Console.WritelLine ("write to file");
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// BoCCTaHaBIMBaEM CTaHIAPTHYIO KOHCOJIb
Console. SetOut (out save) ;
Console.WriteLine ("write to console");

// BaxpeBaeM bai
out file.Close();

11.4. N3MeHeHue 3arosioBKka
KOHCOJIbHOM NporpamMmbl
C TIOMOILIBKO METOJJa SetConsoleTitle U3 6PI6J'II/IOT6KI/I kernel32 MOKHO UBMEHUTH

3arojOoBOK KOHCOJbHOM mporpammel (uctuHr 11.3). IlocpenctBom merona
GetConsoleTitle MOYKHO MPOYMUTATH 3arojOBOK OKHA KOHCOJIBHOM MPOrpaMMBbl.

B C# 2.0 3aroioBoK 0KHa MO>KHO MU3MEHUTH C TIOMOIIBIO CBOMCTBA Console.Title.

JlucTnHr 11.3. YcTtaHOBKa 3arofioBka KOHCOJIbHOM NporpamMmmebl

using System;
using System.Runtime.InteropServices;

namespace ConsoleTitle
{
class Classl

{
[Dl1TImport ("kernel32.d11")]

public static extern bool
SetConsoleTitle (String lpConsoleTitle); );

[D11lImport ("KERNEL32.DLL", EntryPoint="GetConsoleTitleA",
CharSet=CharSet.Ansi) ]
internal static extern int GetConsoleTitle (
StringBuilder lpConsoleTitle, int nSize);

[STAThread]
static void Main(string[] args)
{
SetConsoleTitle ("New title");
Console.ReadLine () ;
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11.5. NMonyyeHne pasmepa oKHa
KOHCOJIbHOMW NporpamMmbl

ITomyunTe pasMep OKHa KOHCOJBHOW NpOrpamMMbl MOXKHO MOCPEACTBOM Me-
TO/A GetConsoleScreenBufferInfo (JiucTuHr 11.4). B C# 2.0 pazmep okHa MOXHO
MOJyYUTh W MW3MEHUTb C TIOMOILIBIO TMOJIEH Console.WindowHeight |
Console.WindowWidth.

i lluctuur 11.4. MonyyeHne pasamepa okHa KOHCONLHON NPOrpamMmbl

[StructLayout (LayoutKind. Sequential) ]
internal struct CONSOLE SCREEN BUFFER INFO
{

public COORD dwSize;

public COORD dwCursorPosition;

public short wAttributes;

public SMALL RECT srWindow;

public COORD dwMaximumWindowSize;

[D11lImport ("KERNEL32.DLL", EntryPoint="GetConsoleScreenBufferInfo")]
internal static extern int GetConsoleScreenBufferInfo
(
int hConsoleOutput,
ref CONSOLE SCREEN BUFFER INFO lpConsoleScreenBufferInfo);

CONSOLE_SCREEN_BUFFER_INFO SBI = new CONSOLE_SCREEN_BUFFER_INFO();
GetConsoleScreenBufferInfo (GetStdHandle (STD OUTPUT HANDLE),
ref SBI);

WindowWidth = SBI.srWindow.Right - SBI.srWindow.Left + 1;
WindowHeight = SBI.srWindow.Bottom - SBI.srWindow.Top + 1;
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MMponsBoanTenbHOCTb

12.1. He kawmpyite coeguHeHune c bl

OnTuManeHBIA MyTh coeuHeHus ¢ bJl — co3maHwe W yHHYTO)XKeHHE OOBEeKTOB
COEJIMHEeHMs KaXKJbli pa3, Korja 3To HeoOxoauMo. KamupoBanue coevHeHUs —
y10Xasi cTparerusl B JIOOBIX BapHaHTaX:

O ecliu HECKOJIbKO CTpaHU!L] HUCIOJB3YHOT OAHO COCAWHEHUE, 3aKOUIMPOBAHHOEC B
00BEKTE Application, TO KaXxmas CTpaHHIA 6y,[[eT 60pOTLC${ 3a UCIIOJb30BaHHUE
OTOIr0 COCANMHECHUA,

O eciu coeIMHEHHE 3aK3UIMPOBAaHO B 00BeKTE Session, TO COCAUHECHUEC C BI[ 6y—
ACT CO3aHO JTA Ka’KAOT'O KJIIMCHTA, YTO NNPHUBOAUT K 3arpy3Kke CepBepa u EI[

Co3paHue ¥ yHUUTOXKEHHE OOBEKTOB Ha KayKAOM CTpaHULE MPUITOKEHUS SBIISETCs
3 QeKTUBHEIM BapraHTOM padboTel, T. K. IIS mmeeT cneumanbHbIi Myn coennHe-
HUH, 3(QQeKTUBHO ynpaBisSOWMUNA CO3JaHHEM M OCBOOOXKICHHWEM COEIUHEHUH

c B/I.
HNmenno Tak penaetcs B npumepax u3 Microsoft Data Access Application Block:

using (SglConnection connection =
new SqglConnection (connectionString))

connection.Open() ;
// mamee — oOnepaToOphl, MUCIOJb3yUME CO3NAaHHOE COeIMHEHUE

12.2. Ucnonbayiite StringBuilder

Crtpoku B C# SBJISIOTCS KOHCTAHTHBIMH O0b€KTaMHU. DTO O3HAYaeT, YTO Oreparus

string s = sl + s2;
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BBI3BIBAET CO3/IaHHWE HOBOW CTPOKH M KOTMPOBAaHHE B HEE COJEPIKUMOrO CTPOK sl
U s2. DTO OueHb JjuTelbHas onepaius. M30exars ee moMoraeT Kiacc StringBuilder:

StringBuilder sb = new StringBuilder();
for (int i=0; i<1000; i++)
{
sb.Append (s) ;
}
textBoxl.Text = sb.ToString();

BbIMrpslll M0 BpeMEHM BecbMa cyllecTBeHHbIM. Tak, Hampumep, KOHKaTeHaLUs
50 000 cTpok 3aHMMAaeT NPUMEPHO MUHYTY, a MPU UCIOJIB30BAHUM StringBuilder
Ta ke orepaLus BBITOJHSIETCS OKOJIO CeKyHAbI (O 3aMepax BPEMEHH BBIMIOJIHEHHUS
cm. pazo. 5.7).

Kpowme Toro, He cTout 3a0bIBaTh, 4TO BMECTO sb.Append (string.Format ()) MOXHO
HCMOJIb30BaTh sb.AppendFormat.

12.3. Ucnonb3yiiTte Length
ANA NPOBEepPKN NYCTOTbl CTPOKU

MOo>kHO PUIYMaTh MHOKECTBO CITOCOOOB MPOBEPUTH MYCTOTY CTPOKH:
if |
if |
if (myString.Length == 0)
if |

myString == "")
myString == String.Empty)

String.Equals (myString, String.Empty))

OntumaneHbId cOoco0 MPOBEPKHM Ha MYCTYIO CTPOKY — CpaBHEHHE 3HAuYEHMS
Length ¢ HyJeM (TpeTui BapHaHT), HO ClIeyeT TOMHHUTh, YTO 3TOT Crocod paboTa-
€T, TOJIbKO €ClIM myString HE MOXKET MPUHUMAaTh 3HaueHWe null. Eciu myString
MOXeT MPUHUMAaTh 3HauY€HHe null, TO HEOOXOAMMO MCIIOIB30BATH METOH Equals
(4eTBepThIil BapUaHT).

Sn Henmbcon (lan Nelson) mpuBOAWT TakWe OIEHKH MPOU3BOIMUTEIBHOCTH
(Tabn. 12.1).

Ta6nuya 12.1. OUeHkU nNpou3BoaNTESTbLHOCTU

KoHcTpykums true false
myString==String.Empty 1172 2484
myString.Length==0 531 531

String.Equals (myString, String.Empty) 611 1893
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12.4. He ucnonb3yitTe NCKIIOYEHNA,
€CJ11 3TO BO3MOXHO

['eHepanys UCKIIFOUEHUS ABJIIETCS Ype3BbIUAliHO JuIMTeabHOU onepauueid. He cie-
IyeT MPUMEHSTh UCKIIIOUEHHS, eciii 06e3 HUX MOXKHO o0oliTHch. Hanpumep, kox

try
{

return b/c;

}

catch (DivideByZeroException)

{

return 0;

}

BITIOJIHE MOKHO IEPENrcaTb 0€e3 MCIIOJIb30BaHUS UCKITFOUECHUIL:
if (¢ == 0)
return 0;

return b/c;

12.5. Ucnonb3yitte AddRange
Ana pob6asneHns rpynn aneMeHToB

BMecTo MHOrokpaTHOro J00aBjieHUS KaKJOro 3JIEMEHTa KOJUIEKLIMU M0 OT/AEIb-
HOCTH, OINTUMAJIbHEE WCIMOJIb30BaTh AddRange, UYTOOBI JOOABUTH Cpa3y BCHO KOJI-
nekuuto (aBrop Bukrtop Illatroxun (Viktor Shatokhin)). Ilpaktuyecku Bce aiie-
MeHTbl yrnpaejieHuss Windows u koyiekuuu (Hanpumep, StringCollection,
TraceCollection, HttpWebRequest, UserControlm ColumnHeader H T.IL) HUMCHOT H
METOJT Add, ¥ MeTOJ AddRange, U KXl U3 HUX ONTUMHU3UPOBAH IS Pa3HbBIX Iie-
Jiel. Add CITY>KUT JJIs JOOaBJICHUS! OTJENBHOTO DIIEMEHTa, B TO BpeMs Kak AddRange
MPUBOAUT K HEKOTOPHIM MOTEPSM MPOU3BOAUTENIBHOCTH, HO IPUHOCHUT BBIUTPHIII
npu J00aBJIEHUN MHOXECTBA DJIEMEHTOB.

12.6. Co3paBaiite Hashtable n ArrayList
nopxopdaliero pasmepa

B koHCTpykTOpe Hashtable M Arraylist MOXKHO yKa3blBaTb HadajbHbIH pa3mep
HabOopa naHHbIX. [Ipu BeIXOAe 3a HauaJlbHbIE TPAHULBI 3TH OOBEKTHI aBTOMATHYeE-
CKH YBEJIMUMBAIOT CBOW pazMep, HO clieflyeT MOMHMTb, YTO 3Ta Orepalys JA0BOJIb-
HO anuTtenbHas. ['opazno BeirogHee 3apaHee yka3aTbh HEOOXOAMMBIN pazmep.
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12.7. UHorpa BbirogHee ucnosib3oBartb
HeBbIpOBHEHHbIA MaccuB

PaboTa ¢ HEeBBIPOBHEHHBIMHM MAacCCUBaMHU MPOUCXOIUT ObIcTpee, YeM C OOBIYHBIMHU.
Hanpumep, kon
for (int i=0; i<size; i++)
for (int j=0; j<size; j++)
allil[3] = i+3;
OyzeT BBITIONHATHCS MOYTH B 1Ba pasa ObicTpee, yeM
for (int i=0; i<size; 1i++)
for (int j=0; j<size; j++)
a2li, 3] = i+3;
Opnako ciegyeT NOMHUTB O TOM, YTO 9T MacCUBBI HY’KHO CO31aTh, TOrAa KaKk KOJ

int [][] al = new int[size]ll[];
for (int i=0; i<size; i++)

al[i] = new int[size];

BBITTOJIHACTCA 3HAYUTCIIbHO MCIJICHHEC, YEM
int [,] a2 = new int([size, sizel;

Ecnu yunteiBaTh Bpemsi co3gaHUs MacCHUBOB, TO OOBIYHBIM MacCHUB 3HAYHUTEIHHO
a¢ekTrBHEE, a €CM TOJIBKO BpeMs 3allOJTHEHHSI — TO BBHIMTPHIBAET HEBHIPOBHEH-
HBIM MacCUB.

12.8. Ucnonb3yiite DataReader
Ana nocnepoBaTeNnbHOro Aoctyna K AaHHbIM

Knacc DataReader JaeT 3HAYMTENBHBIM BBIMTPHILI B MPOM3BOAMTEIbHOCTH. Eciu
HEeT HeoOXOAMMOCTH KAIIMPOBATh JAHHBIE W JOCTATOYHO MPOCTOrO MOCIeI0Ba-
TEJILHOTO YTEHMs, TO JIy4llle MCIONB30BaTh DataReader. IIpu HeoOxXxoaMMoCTH K3-
LIMPOBAHMS WJIH CJIOKHOW 00pabOTKM JaHHBIX MPUMEHsETCs Kiacc DataSet. Pazy-
MeeTcsl, DataReader He MOXeT ObITh mepenaH depes Web-cepeuc. Kpome Toro,
DataReader HE MOXET OBITh MPUBS3aH K HECKOIBKUM OOBEKTaM OIHOBPEMEHHO,
T. K. OH YM€eT YHUTaTh JaHHbIC TOJIBKO BIIEpe]l.

12.9. cnonb3yiiTe XxpaHUMble npoueaypbl

Hcnonb3oBaHue XpaHUMBIX NPOLIEAYpP MO3BOMSIET CIKOHOMUTh Ha Tpaduke U Bpe-
MEHH BBITIOJIHEHUS 3aMPOCOB, T. K. HA CEPBEP MEPENAIOTCS TOJBKO JAaHHBIE, & CAMU
MIPOLIELYPBI YKE CKOMITWIMPOBAHBI.
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Cnucku channnos, Katanoros

13.1. NonyyeHne cnnuckKa nornyecKnx oUCKoB

I[J'lﬂ MOJIy4Y€Hus ClUcCKa JIOTMYECKHUX JHUCKOB MOXXHO HUCNOJIb30BaTb METO
GetLogicalDrives (JucTuHr 13.1).

Eie oquH CIoco0 — BEI3OB METOJla KJjlacCa Environment:

string[] LogicalDrives = Environment.GetLogicalDrives();
foreach(string driver in LogicalDrives)

{

Console.WritelLine (driver) ;

}

Cnenyer oOpaTuTh BHUMAHWeE, YTO NPHU OTCYTCTBUM IPAB Ha BBIMOJHEHUE STOM
onepauuu HepBLII?'I METOJ IrCHEPUPYET UCKITFOUYCHUEC UnauthorizedAccessException,
a BTOPOMl — SecurityException.

NucTtuHr 13.1. NonyyeHne cnucka ormMyeckux AUCKoB

using System;
namespace GetLogicalDrives
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
GetLogicalDrives() ;
Console.ReadLine () ;
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static void GetLogicalDrives ()
{
try
{
string[] drives = System.IO.Directory.GetLogicalDrives/() ;
foreach (string driver in drives)
{

System.Console.WritelLine (driver) ;

}
catch (System.IO.IOException)

{
System.Console.WriteLine ("Oumbka (I/O error)");
}
catch (System.Security.SecurityException)
{
System.Console.WriteLine (

"HegocTaTOYHO Npab IJid BBIIOJIHEHMA onepauymu") ;

13.2. NonyyeHne cnnuckKa ceTeBbiX AUCKOB

Ilpumep nonyuenus cnucka cemeguix OUCK08 npusooumcsi 6 paso. 15.8.

13.3. Cnucok Kartanoros

HOJ'IyLII/ITB CITUCOK KaTaJIOroB MOXKHO C MOMOLIBKO METOAA GetDirectories Kjlacca
System.IO.Directory (JIUCTUHT 13.2).

{ NucTunHr 13.2. MNonyyeHne cnvcka KaTanoros

try

{
string[] dirs = Directory.GetDirectories (@"c:\");
Console.WriteLine ("Bcero katamoros: {0}.", dirs.Length);
foreach (string dir in dirs)
{

Console.WriteLine (dir) ;
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catch (Exception e)

{

Console.WriteLine ("Oumbka: {0}", e.ToString());

13.4. Cnucok KatanoroB nNo macke

HOJ'IyLII/ITB CITMCOK KaTaJIOIrOB IO MAaCK€ MOKHO C IMTOMOLIBIO O,E[HOI71 n3 peanﬂsaunﬁ
METOJla GetDirectories KJjlacCa System.I0.Directory (ﬂHCTM}H‘13.3)

i NMucturr 13.3. MonyyeHne cn1cka KaTanoros, HAYMHAIOWMXCA Ha GYKBY p

try
{
// TIoIyunMThb CIOMUCOK KAaTaJIOTOB Ha OYyKBY P
string[] dirs = Directory.GetDirectories (@"c:\", "p*");
Console.WriteLine ("Bcero kaTajoroB Ha OykBy p: {0}.",
dirs.Length);
foreach (string dir in dirs)

{

Console.WritelLine (dir) ;

}

catch (Exception e)

{

Console.WriteLine ("OumbBra: {0}", e.ToString()):;

13.5. Cnucok daiinos

HOJ'IyLII/ITB CIIMCOK (1)3ﬁﬂ0B B 3aJaHHOM KaTajior¢ MOXHO C IIOMOHIIbIKO METOJa
GetFiles KJlacca System. I0.Directory (JIMCTUHT 13.4).

INuctunr 13.4. NMony4yeHue cnucka cdannos

try

{
// Cromcok daioB mmucka C:
string[] dirs = Directory.GetFiles (@"c:\");
Console.WriteLine ("Bcero o¢amos {0}.", dirs.Length);
foreach (string dir in dirs)
{
Console.WritelLine (dir) ;

}
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catch (Exception e)

{

Console.WriteLine ("Oumbka: {0}", e.ToString());

13.6. Cnucok caitnoB no macke

[MonyuuTs cnucok (aitioB Mo Macke MOXKHO C MOMOLIBIO METOJIA GetFiles Kilacca
System.IO.Directory (IUCcTUHT 13.5).

Nuctunr 13.5. NMony4yeHune cnucka dannos

try

{
// Cmmcok baiioB ¢ pacumpenuem log mmcka C:
string[] dirs = Directory.GetFiles(Q@"c:\", "*.log");
Console.WriteLine ("Bcero tammos {0}.", dirs.Length);
foreach (string dir in dirs)
{

Console.WriteLine (dir) ;

}
catch (Exception e)
{
Console.WriteLine ("Oumbka: {0}", e.ToString());

}

EH_IC OJJWH CIoco0 — UCIONb30BaHUE Kilacca System.IO.DirectoryInfo:

// Cosmaem DirectoryInfo mig Tekymero kaTajora
DirectoryInfo dir = new DirectoryInfo(".");

// TlepeGupaeM Bce Gayibl C pPaCUMpEeHyreM CS
foreach (FileInfo f in dir.GetFiles("*.cs"))

{

string name = f.FullName; // vvs daitna

long size = f.Length; // pazmep
DateTime creationTime = f.CreationTime; // BpeMa coO3maHus
Console.WriteLine("{0,-12:NO} {1,-20:g} {2}", size,

creationTime, name);

13.7. Co3paHune BpemeHHoro dhaiina

VHukanbHOE WMs Aj18 BpeMeHHoro aiina B KaTanore, omnpenesieHHOM Iepe-
MEHHOM OKpY>KE€HUsI TEMP, MOXKHO [MOJYUYMTb 4epe3 MeETOJ System.IO.Path.
GetTempFileName ().
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dannoBbie onepauun

14.1. BnoknpoBaHue oLLIN6KN
"YcTpoiicTBO He roToBO"

[Tpu nonbITKe BBI3BATH NepeurciieHre (PaiioB ¢ OTCYTCTBYIOIIETO WM HE TOTOBO-
ro k pabore yctpoiicTBa (HampuMep, ¢ JUCKOBOJA, MPH OTCYTCTBUU JMCKETHI),
Windows BbL1aeT OKHO ¢ coolieHreM "YcTpoiicTBo He roToBo". J[jist Toro 4ToOsI
U3MeHUTh noeeaeHrne Windows, HeoOXoauMo Bocmonb3oBaTthes Win32-dyHkiueit
SetErrorMode, KaK MOKa3aHo B JJUCTUHTE 14.1.

JIlncturr 14.1. Ucnonb3oBaHue SetErrorMode

using System;
using System.Runtime.InteropServices;

namespace ChangeErrorModeTest
{
class GetFilesClass
{
[Flags]
public enum ErrorModes

Default = 0x0,
FailCriticalErrors = 0x1,
NoGpFaultErrorBox = 0x2,
NoAlignmentFaultExcept = 0x4,
NoOpenFileErrorBox = 0x8000
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public struct ChangeErrorMode : IDisposable
{

private int oldMode;

public ChangeErrorMode (ErrorModes mode)

{
_oldMode = SetErrorMode ( (int)mode) ;

void IDisposable.Dispose() { SetErrorMode( oldMode); }

[Dl1TImport ("kernel32.d11")]
private static extern int SetErrorMode (int newMode) ;

[STAThread]
static void Main(string[] args)

{

using (new ChangeErrorMode (ErrorModes.FailCriticalErrors))

{
try
{
string [] files = System.IO.Directory.GetFiles (@"A:\");
foreach (string file in files)

{

Console.WriteLine (file);

}

catch

{

Console.WriteLine ("YcTponicTBO He TOTOBO") ;

14.2. Nony4yeHune cnucka cannos
M KaTanoros

Jns monyyeHus: criucka M (aijoB M KaTaloroB MOXXHO HCIOJIb30BaTh (YHKLMIO
GetFileSystemEntries
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string[] contents =
System.IO.Directory.GetFileSystemEntries (@"E:\");
foreach (string s in contents)
Console.WritelLine (s);

14.3. [lnanor oTKpbITUA Nankun

Cranpaptabiii quanor Windows amst OTKPBITHS NANKKW MOYKHO BBI3BIBATH C UCIIONb-
30BaHUEM (YHKIMU OMOMMOTEKU Shell32. [[jis 3TOro HeOOXOAMMO MOAKIIOYUTH
COM-o6bekT Microsoft Shell Controls And Automation (Moaynb shel1132.D11).
BbI30B nualiora BbIOOpa Manku BhITJISIUT CISIYIOIIUM 00pa3oM:

using Shell32;
Shell shell = new Shell();
Folder folder = shell.BrowseForFolder (

0 ’ // Hwnd
"Bui®epuTe nanky...", // 3aroJIOBOK OKHAa
0, // TapameTrprl

ShellSpecialFolderConstants.ssfDESKTOP // HauajibHadg Manka
)

Kracc Folder nMeeT MOBOIBHO OOMIMPHBINA cIMICOK MeTodoB. Hampumep, nomyde-
HHUEC CITMCKA BCEX Cl)aﬁHOB " KaTaJIOTOB BBITIOJIHACTCA TakK:

if (folder != null)

{

foreach (FolderItem fi in folder.Items())

{

Console.WritelLine (fi.Name) ;

14.4. OcHOBHbIe onepauumn ¢ Katanoramm

OnepauHH C KartajioraMm BBbIIIOJHAKOTCA C [ODOMOLIBKO METOAOB KJlacca
System.IO.Directory:

O DirectoryInfo CreateDirectory(string path) — CO3JIaHHE KaTajora;

O void Move (string FromDir, string ToDir) — HEPEHUMCHOBAHUC HUJIHA IIEpPEME-
HICHUEC KaTajiora,

O void Delete(string path) — YOAJICHUEC KaTaJora,

O void Delete(string path, bool recursive) — €CJW MNapameTp recursive pa-

BE€H true, TO YAAJICHHUE KaTajiora Co BCEMU (baﬁHaMH U IMoaKaTajloraMu,

O bool Exists(string path) — BO3BPAILAET true, €CIU MYTh CYLLIECTBYET.
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14.5. OcHOBHble onepauuun ¢ channammu

Onepauuu ¢ aiiniamMu BBIMOJTHSIOTCS € MOMOIIBIO METOJOB Kjlacca System. IO.
FileInfo:

O bool Exists— BO3BpalLAeT true, €cld (Paisl CylIeCTBYET;
O FileInfo CopyTo(string ToFileName) — KOIHUPYET (aiin;

O rileInfo CopyTo(string ToFileName, bool overwrite) — €CJU overwrite
PaBHO true, TO KOMUPYET (aiisl, mepenuchiBas CyecTBYIOINIA;

FileStream Create () — co3/1aeT (aili;
Streamiiriter CreateText () — CO3Ja€T TEKCTOBBIN (aii;

void Delete () — ynanser Qaiin;

Qo aa

void MoveTo (string NéwFileName)——-HepeMeLuaeT(baﬁﬂ.

Jns BbINOJHEHUWs omepauuii ¢ ¢aiiioM HeoOX0AUMO CO3[aTh IK3EMIUISApP Kiacca
FileInfo M BBI3BaTh COOTBETCTBYIOIINI METOA:

System.IO.FileInfo file = new System.IO.FileInfo (@"E:\tmpl");
file.Delete();

14.6. UteHne n yctaHoBKa aTpubyToB chaiina

Jns paboTbl ¢ atpubytamu (aiiioB Ucnonb3yeTes Kiace FileAttributes U METO-
Ibl GetAttributes (), SetAttributes () Kjlacca File:

FileAttributes attrib = File.GetAttributes (FileName) ;

if ((attrib & FileAttributes.ReadOnly) == FileAttributes.ReadOnly)

{

throw new Exception ("dain mmeeT aTpubyT TOJILKO mjisd uTeHus!");

}

[Nomyuute aTpubyTh! (aiina MOKHO M ¢ IOMOLIBIO KJlacca System. I0.FileInfo:

System.IO.FileInfo file = new System.IO.FileInfo (Q"E:\prop.txt");
Console.WritelLine (file.Attributes);

14.7. Co3paHune n uyteHne 6uHapHoro daiina

I[J'IH CO31aHuA 6I/IHapHOFO cbaﬁna MO>KHO HMCIIOJIb30BATh KJIACC BinaryWriter:

// CosmaeM OMHAPHEN [OTOK IJIS 3ammucyu dainia
FileStream fs = new FileStream(FileName, FileMode.CreateNew) ;

BinaryWriter w = new BinaryWriter (fs);
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// BanuceBaeM IOaHHEHE B Qaiul
for (int 1 = 0; i < 11; i++)
{
w.Write( (int) 1i);
}
// BakxpeBaeM obai
w.Close() ;
// fs.Close(); He Tpebyercs, OymeT BE3BAH aBTOMATUUECKMN !

Yrenue OMHapHOro aiina mpou3BOAMUTCS ¢ IOMOLIBIO KJlacca BinaryReader:

// CosmaHme OMHAPHOTO [IOTOKA [JIS UTEHUS oaiia
fs = new FileStream(FileName, FileMode.Open, FileAccess.Read);
BinaryReader r = new BinaryReader (fs);
// UuTaeM maHHeEle M3 Odaiia
for (int 1 = 0; i < 11; i++)
{
Console.WritelLine (r.ReadInt32());
}
// BaKpeBaeM IIOTOK
r.Close () ;
// fs.Close(); He Tpebyercsa, OyIeT BEI3BAH ABTOMATUUECKMA !

14.8. Co3paHune TekcTtoBoro cpaina

Co3nanuve TekcToBOro aiijia mpolle BCEro BBIMOJIHUTH C TMOMOILIbIO KJlacca
StreamWriter:

using (StreamWriter sw = new StreamWriter ("TestFile.txt"))
{

// Hobaengem cTpoxu daiia

sw.Write ("IlepBas");

sw.WriteLine ("cTpoka odamna.");

sw.WritelLine ("BTopas crpoka otamma");

}

Kpome Toro, Mo>kHO HCTNOSIB30BaTh METOJI CreateText KJlacca System.I0.File:

StreamiWriter sr = File.CreateText (FILE NAME);

sr.WritelLine ("IlepBas cTpoxa") ;

sr.WriteLine ("MoxHo 3ammcaTb B ¢ann int {0} mwm floats {1}",
1, 4.2);

sr.Close();

Otnmune nepBoro crocoba ot BTOPOI'O 3aKJIKOYACTCA €LIC U B UCITOJIb30BAHWUHU OIlC-
paropa using. B NEPBOM CJjiydac€ 3aKpbITUE ITIOTOKa HpOHBOﬁHGT AaBTOMAaTUYCCKH
Py BBIXOJAE 3a I'PaHUIy >XKM3HH sw, T. €. IIPU BBIXOAE M3 I'PAaHULBI using. Bo BTO-
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pom ciyvae TpeOyercsi 00s13aTenbHblii BBI30B MeTona Close (). Ilpu 3anmucu 60sb-
mux 00BbEMOB JaHHBIX MOXKET MOTPeOOBATHCS BHI30OB METO/A Flush ().

14.9. lo6aBneHne B TEeKCTOBbLIN chaits

Jns nobGaBneHus TekcTa B TEKCTOBBIM (haiy mpeaHa3HauyeH METOJl AppendText
KJlacca StreamWriter, 3K3€MIUIAP KOTOPOTO BO3BpPALIAET METO File.AppendText:

StreamWriter sw;

sw=File.AppendText ("C:\\MyTextFile.txt");
sw.WriteLine ("new line");

sw.Close () ;

14.10. YTeHue n 3anucob B cpaitnl CTpoK
Ha pyCCKOM fi3blKe

HpI/I 3alrcCU CTPOK Ha PYCCKOM A3bIKE H€06XO,E[I/IMO YKa3bIBaTb COOTBETCTBYIOILYIO
KOIUPOBKY:
System.IO.StreamWriter sw=
new System.IO.StreamWriter ("test.txt",false,
System.Text.Encoding.GetEncoding (1251));
sw.WritelLine ("CTpoka") ;
sw.Close () ;

Jns yTeHra aHAJIOTMYHO MCMOJIb3YETCS KJlacC System. I0. StreamReader

14.11. [locuMBONIbHOE YTEHNE TeKcToBOro cphaina

[locuMBoOJIBHOE YTEeHUE TEKCTOBOro Qaiiyia (JiucTuHr 14.2) ocylnecTBiiseTcs ¢ Mo-
MOIIBIO METOJIa Read () KJlacca StreamReader. ECliM HOCTUTHYT KOHell (paiina, Me-
TOI BO3Bpaiaet —1. MeToJ| Peek () BBIMOIHSET T€ K€ NEUCTBUS, YTO U Read (), HO
npU 3TOM He TNepeiBUraeT ykaszatesib Qaiina. Kinacc StreamReader HaXoJuTCS
B MIPOCTPAHCTBE UMEH System. TO.

JluctuHr 14.2. Ucnonb3oBaHUe Knacca StreamReader AN NOCUMBOMbLHOIO YT€HUA
i parina

using System;
using System.IO;

namespace ReadFilel

{

class Classl
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[STAThread]
static void Main(string[] args)
{
// Co3maTh OOBEKT IJId UTeHud odaiia
StreamReader reader;
try
{
reader = new StreamReader ("input.txt");
}
catch{
// Tlpyi OTKpHTMM (aiyia NOJYyYMIIM MUCKIIOUeHUe
Console.WriteLine ("OumBka oTkpweTMS Odania") ;
return;
}
// TloCcMMBOJIbHOE uTeHue dalia
int ch;
while ((ch = reader.Read()) !'= -1)
{

Console.WriteLine (ch);

14.12. NMocTpoyHoe UTeHne TeKcToBoro cpaina

[locTpouHoe uTeHHe TeKCTOBOro (hailjia OCYIIECTBISETCS C MOMOUIBIO MeTona
ReadLine () KJacca System.IO.StreamReader.ECHH AJOCTUTHYT KOHEI[ ®aﬁna,Bo3—
BpalmacTt null.

FileStream fs =
new FileStream( @"c:\test.txt", FileMode.Open, FileAccess.Read);
StreamReader sr = new StreamReader( fs );
string curLine;
while( (curLine = sr.ReadLine()) != null )
Console.WriteLine( curlLine );
sr.Close();

14.13. YteHue chaitna NnoNHOCTbIO

TexcToBbIil (haiil MOXKHO TMOJIHOCTBIO 3arpy3uTh B CTPOKY C TMOMOIMIBIO MeTOoAa
ReadToEnd () Kﬂacca.System.IO.StreamReader.ECHH AJOCTUTHYT KOHEI] ®aﬁna,Bo3—
BpalmacTt null.
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14.14. OTcneXxuBaHue N3MeHeHUMn
B chailnoBoi cucteme

Knacc system.T0.FileSystemWatcher MO3BOJISIET CJAEAUTh 32 M3MEHEHUsAMU B (aii-
JIOBO# cucTeMe. B 4acTHOCTH, MOXKHO OTCJIe)KMBATh W3MEHEHHs B (aiiax W moj-
Karajorax ykasaHHoro katajora. [Ipy 3ToM MOKHO OTCJIe:KUBaTh (haiijibl HE TOJIb-
KO Ha JJOKAJIbBHOM KOMHblOTepe, HO U Ha CETCBbIX NUCKaX WU y,[laJIeHHle KOMIIb-
torepax. Jluctunr 14.3 neMoHCTpUpyeT MpUMep UCTONBb30BaHKS 3TOTO Kilacca.

i NucTuHr 14.3. OTcnexnBaHne MsMeHeHWl B haiifioBoii cucTeme

using System;
using System.IO;

namespace FileSystemWatcherTest
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
// CoznaeMm HabmonaTess
FileSystemWatcher watcher = new FileSystemWatcher();
watcher.Path = @"E:\1\";
// BymeMm clIemuTh 3a WM3MEHEeHMAMM 10 IIOCJIeOHEMYy IOCTYILY,
// BpemeHM 3BammMcyu ¥ [epeyMeHOBaHmio daiia win kKaTajiora
watcher.NotifyFilter =
NotifyFilters.LastAccess | NotifyFilters.LastWrite |
NotifyFilters.FileName | NotifyFilters.DirectoryName;
// Bymem CJIeOuTh TOJIbKO 3a txt-odarsavm
watcher.Filter = "*.txt";

// IHoGaBisgeM OOpaBOTUMKM COOBITUA

watcher.Changed += new FileSystemEventHandler (OnChanged) ;
watcher.Created += new FileSystemEventHandler (OnChanged) ;
watcher.Deleted += new FileSystemEventHandler (OnChanged) ;
watcher.Renamed += new RenamedEventHandler (OnRenamed) ;

// BrinouaeM HaOJoIeHune
watcher.EnableRaisingEvents = true;

// XmeM, NOKa NOJb3OBATENb HE HaXMEeT KiaBumy <>
Console.WriteLine ("Haxvmure \'g\' misg Bexoma.");
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while (Console.Read () !="q");

private static void OnChanged (object source,
FileSystemEventArgs e)

// ®ais usMeHWJICH, CO3IaH WM yHAJIeH
Console.WriteLine ("File: " + e.FullPath + " " + e.ChangeType);

private static void OnRenamed (object source, RenamedEventArgs e)

{
// ®ann rnepenMeHOBaH
Console.WriteLine ("File: {0} renamed to {1}",
e.0ldFullPath, e.FullPath);

14.15. NNony4yeHne KopoTKoro umeHu cpainna
13 OJIMHHOro U HaobopoTt

Oyukuuid NET and BbinmonHeHus: 3TOM onepauuu HeT. MOXHO HMCHOJIb30BaTh
dyaxuro Win32 (muctunr 14.4).

Nuctuhr 14.4. NMony4yeHne KOPOTKOrO UMeHMU haina U3 ANMHHOro U HaobopoTt

using System;
using System.Runtime.InteropServices;
using System.Text;

namespace ShortFileName
{
class Classl

{
[Dl1TImport ("kernel32.d11", CharSet = CharSet.Auto) ]

public static extern int GetLongPathName

[MarshalAs (UnmanagedType.LPTStr) ]
string path,

[MarshalAs (UnmanagedType.LPTStr) ]
StringBuilder longPath,



134 lnaBa 14

int longPathLength
)i

[Dl1Tmport ("kernel32.d1l1", CharSet = CharSet.Auto) ]
public static extern int GetShortPathName

[MarshalAs (UnmanagedType.LPTStr) ]
string path,
[MarshalAs (UnmanagedType.LPTStr) ]
StringBuilder shortPath,
int shortPathlLength

)i

[STAThread]
static void Main(string[] args)
{
// VI3 IJIMHHOTO B KOPOTKOE
StringBuilder shortPath = new StringBuilder (255);
GetShortPathName (
@"F:\Documents and Settings\PVA\My Documents\Kumural.xls",
shortPath, shortPath.Capacity);
Console.WritelLine (shortPath.ToString());

// VI3 KOPOTKOTO B IJIMHHOE

StringBuilder longPath = new StringBuilder (255);

GetLongPathName (shortPath.ToString (), longPath,
longPath.Capacity) ;

Console.WritelLine (longPath.ToString());
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CeTteBas nHcpopmaumsa
N ceTeBble onepauumn

15.1. Pa36op URL Ha cocTaBndiowme

Ctpoky aapeca MOXHO pa300paTh Ha COCTABJISIOIIUE YacTH (ajpec, MopT, MPOTo-
KOJ U T. J1.), UCIIOJIb3YS KJacC System.UriBuilder (JiuctuHr 15.1). C nomouibio
3TOTO KJIacca MOYKHO BBITIONIHUTH U 00paTHOe MpeodpasoBaHue.

i NucTuHr 15.1. MonyyeHne KOPOTKOro UMeHU baiina s ANMHHOTO
i M HaobopoT

using System;

namespace UriParse
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
UriBuilder parser =
new UriBuilder ("http://microsoft.com:80/default.aspx?id=55");
// microsoft.com
Console.WriteLine (parser.Host);
// http
Console.WriteLine (parser.Scheme) ;
// http://microsoft.com/default.aspx?id=55
Console.WriteLine (parser.Uri) ;
// /default.aspx
Console.WriteLine (parser.Path);
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// 80
Console.Writeline (parser.Port);
// ?1d=55

Console.WriteLine (parser.Query) ;

UriBuilder builder = new UriBuilder (

"https", "microsoft.com", 81, "/default.aspx","?2id=77");
// Tomyumm https://microsoft.com:81/default.aspx?id=77
Console.WriteLine (builder.ToString());

15.2. NMony4yeHne DNS-nMmeHn KomnbloTepa

MeTol GetHostByName KJIacCa Net.Dns MO3BOJISIET MoJyunTh DNS-uMs kommbio-
Tepa:
string DNS = System.Net.Dns.GetHostByName ("LocalHost") .HostName;

Ecnu ums ONPEACIIUTL HE YAACTCS, METOJ] TCHEPUPYET UCKIIIOUYCHHE SocketException.

15.3. NonyyeHune NetBios-umeHn Komnblotepa

HepeMeHHaﬂ System.Environment.MachineName COACPXKUT UM KOMIIbIOTEpA.

15.4. NonyyeHne UMeHN xocTa

MeTton System.Net.Dns.GetHostName () BO3BpallacT UM XOCTa.

15.5. NonyuyeHne cnnucka
IP-agpecoB KoMnbloTepa

I[J'lﬂ MOJIyY€HHUsI CITMCKa aApeCOB MCIOJIb3YCTC KOJIJICKIUS AddressList:

foreach (System.Net.IPAddress ip in
System.Net.Dns.GetHostByName (System.Net.Dns.
GetHostName () ) ) .AddressList)

Console.WriteLine (ip.ToString());
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15.6. NMepeuncneHne RAS-coegnHeHNn

Jluctunr 15.2 nokasbiBaeT nosyuyeHue cnucka RAS-coennnenmii.

Nuctunr 15.2. NMepeuncneHne RAS-coegnuHeHnn

using System;
using System.ComponentModel;
using System.Runtime.InteropServices;

namespace RasEnumConnections

{

class Classl

{
const int INTERNET RAS INSTALLED = 0x10;

[DllImport ("WININET", CharSet=CharSet.Auto)]
static extern bool InternetGetConnectedState

ref int lpdwFlags,
int dwReserved) ;

const int MAX PATH = 260;
const int RAS MaxDeviceType = 16;
const int RAS MaxPhoneNumber = 128;
const int RAS MaxEntryName = 256;

128;

const int RAS MaxDeviceName
const int RAS Connected = 0x2000;

[D11lImport ("RASAPI32", SetlastError=true, CharSet=CharSet.Auto) ]
static extern int RasEnumConnections (

[In, Out] RASCONN[] lprasconn,

ref int lpcb,

ref int lpcConnections);

[D11lImport ("RASAPI32", SetlastError=true, CharSet=CharSet.Auto) ]
static extern int RasGetConnectStatus (

IntPtr hrasconn,

ref RASCONNSTATUS lprasconnstatus) ;

[StructLayout (LayoutKind. Sequential,CharSet=CharSet.Auto) ]
struct RASCONN
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public int dwSize;

public IntPtr hrasconn;

[MarshalAs (UnmanagedType.ByValTStr,
SizeConst=RAS MaxEntryName+1) ]

public string szEntryName;

[MarshalAs (UnmanagedType.ByValTStr,
SizeConst=RAS MaxDeviceType+l) ]

public string szDeviceType;

[MarshalAs (UnmanagedType.ByValTStr,
SizeConst=RAS MaxDeviceName+l) ]

public string szDeviceName;

[MarshalAs (UnmanagedType.ByValTStr, SizeConst=MAX PATH) ]

public string szPhonebook;

public int dwSubEntry;

[StructLayout (LayoutKind. Sequential, CharSet=CharSet.Auto) ]
struct RASCONNSTATUS

public int dwSize;

public int rasconnstate;

public int dwError;

[MarshalAs (UnmanagedType.ByvValTStr,
SizeConst=RAS MaxDeviceType+l) ]

public string szDeviceType;

[MarshalAs (UnmanagedType.ByValTStr,
SizeConst=RAS MaxDeviceName+l) ]

public string szDeviceName;

[MarshalAs (UnmanagedType.ByvValTStr,
SizeConst=RAS MaxPhoneNumber+1l) ]

public string szPhoneNumber;

[STAThread]
static void Main(string[] args)
{
// TlpoBepka, uTo RAS yCTaHOBJIEH
int flags = 0;
InternetGetConnectedState (ref flags, 0);
if (! ((flags & INTERNET_RAS_INSTALLED) ==
INTERNET RAS INSTALLED)
throw new NotSupportedException();

)
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// Bybepel mig BerzoBa GyHkumn APT

int ret;

int conns = 0O;

RASCONN[] rarr = new RASCONN[256];
rarr.Initialize();

rarr[0].dwSize = Marshal.SizeOf (typeof (RASCONN) ) ;
int 1lr = rarr[0].dwSize * rarr.Length;

// BuseBaeM RasEnumConnections
ret = RasEnumConnections (rarr, ref lr, ref conns);
if (ret != 0) throw new Win32Exception (ret);

// OBxom BCeX COEeIVHEHU
for (int 1=0;i<conns;i++)
{
// OuepemHON 3JIEMEHT
RASCONN r = rarr([i];

// OumBouHOe COoemVHeHVe
if (r.hrasconn == IntPtr.Zero) continue;

// CraTyc coemmMHeHUS
RASCONNSTATUS rcs = new RASCONNSTATUS () ;
rcs.dwSize = Marshal.SizeOf (typeof (RASCONNSTATUS) ) ;

ret = RasGetConnectStatus (r.hrasconn, ref rcs);
if (ret != 0) throw new Win32Exception (ret);

// BuBomMM mHOOPMALIMIO O COEIVHEHUM
Console.WriteLine ("RAS CONNECTION {O}:", i+1);
Console.WriteLine ("\tDevice Name : {0}", r.szDeviceName) ;

"\tPhone Number: {0}", rcs.szPhoneNumber) ;
Console.WriteLine ("\tConnected? : {0}",

(

Console.WriteLine ("\tDevice Type : {0}", r.szDeviceType);
Console.WriteLine (
(

rcs.rasconnstate == RAS Connected)

’

Console.WriteLine ("\tEntry Name : {0}", r.szEntryName);
Console.WriteLine ("\tPhone Book : {0}", r.szPhonebook)
Console.WriteLine () ;
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15.7. OTnpaBKa nucbma yepe3 SMTP

Jnst Windows 2000 MO>KHO HCITOJIB30BaTh KJacc System.Web.Mail.SmtpMail. s
ero mpuMeHeHus TpeOyeTcs MOAKIIOUeHHe OMONMMOTEKH System.Web.Mail. Camo
coob1eHue npeacTasiseT co00i SK3EeMIUTAp Kiacca System.Web.Mail.MailMessage
(ymactunr 15.3).

INMucTtunr 15.3. OTnpaBka nucbma Yyepes SMTP

using System;
using System.Web.Mail;

namespace SMTP Send
{
class Classl
{
[STAThread]
static void Main(string[] args)

{

SmtpMail.SmtpServer = "smtp.mail.ru";
MailMessage mailer = new MailMessage();
mailer.From = "user@mail.ru";
mailer.Body = "mekcT nmuceMma'";
mailer.Subject = "saromoBok nmcema';
mailer.To = "=== xomMy ===";

// mailer.Bcc
// mailer.Cc =

try
{
SmtpMail.Send (mailer) ;
}
catch (Exception e)
{

throw new Exception (e.Message) ;

}

CrenyeT MOMHHTB, YTO 3TOT KOJ OyAeT paboTaTh TOJBKO B ciydae, KOraa aapec
from HMMEET TOT >K€ JOMEH, 4YTO U TOYTOBBIM CepBep, T.€. €ClIu cepBep
smtp.mail.ru, TO OTIPaBKa BO3MOYKHA TOJIBKO C aJ[pecOB ??@mail.ru.
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15.7.1. OTnpaBKa nucbma Yepe3 SMTP c aBTopusaunein

Jns aBTOpM3allMM MCIIONB3YIOTCS TapaMeTphl, 3ajJaBaeMble C TIOMOIIBIO TOJIS
Fields (nuctuHr 15.4).

NuctnHr 15.4. OtnpaBka nucbMa Yepe3 SMTP ¢ aBTopusaumen

using System;
using System.Web.Mail;

namespace SMTP Test Aut
{
class Classl
{
[STAThread]
static void Main(string[] args)
{

SmtpMail.SmtpServer = "smtp.mail.ru";
MailMessage mailer = new MailMessage();

// RABTopmzaums SMTP

mailer.Fields["http://schemas.microsoft.com/cdo/configuration
/smtpauthenticate™] = 1; // cdoBasic

mailer.Fields["http://schemas.microsoft.com/cdo/configuration
/sendusername" ] = "user";

mailer.Fields["http://schemas.microsoft.com/cdo/configuration
/sendpassword" ] = "password";

mailer.Fields["http://schemas.microsoft.com/cdo/configuration
/sendusing” ] = 2; // cdoSendUsingPort

mailer.From = "user@mail.ru";

mailer.Body "TexkcT mmceMa";

mailer.Subject "3aroJI0BOK mucbMa'";

mailer.To = "=== komy ===";

// mailer.Bcc

// mailer.Cc

try
{
SmtpMail.Send (mailer) ;
}
catch (Exception e)
{
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throw new Exception (e.Message);

15.7.2. OTnpaBKa nucbma Yepe3s Pickup-katanor

OnvH M3 NpoCTeHIIMX CIOCOO0B MOCBUIKK MUCbMa 0€3 MOMOILM JOMOIHUTENBHBIX
KJIMEHTOB — HcMoJib3oBaHue SMTP, BCTpOe€HHOro B CTaHAApPTHYIO TMOCTaBKY
Windows 2000/Server 2003. Bce, uTro Hano cnenatb, — co37aTh TEKCTOBBIN (aii
B popmare cranmapTHoro noutoBoro coobimenus (cM. RFC 822) u nonoxuth 3T0T
(hatin B Pickup-karanor na SMTP-cepBepe. Kak Tonbko daiin monager B 3TOT Ka-
Tanor, oH OyzaeTr ormpaeieH anpecary. OOBIUHO 3TOT Karaior pacroyiaraercs 1o
aapecy C:\Inetpub\Mailroot.

I[J'Iﬂ YKa3aHHd, YTO HaJAO HUCMOJIb30BATh CTAHAAPTHYIO OTIHPABKYy, CJICAYCET 3adaTb
cieayrolye cBoicTBa (M. TUCTUHT 15.1).
Fields["http://schemas.microsoft.com/cdo/
configuration/sendusing"] = 1;
Fields["http://schemas.microsoft.com/cdo/
configuration/smtpserverpickupdirectory"]=
"C:\\Inetpub\\mailroot\\Pickup";

Kpome Toro, MoxHO OTKIIIOUMTH Oy(depH3aluio, YCTAaHOBUB CBOWCTBO [http://
schemas.microsoft.com/cdo/configuration/flushbuffersonwrite] B 3Ha4Y€HUE
true. DTO HECKOJILKO CHU3UT CKOPOCTh PabOThI, HO 3aTO YBEJMYUT HAJEKHOCTh —
KaK0e coollIeHne OyeT 3arMcaHo cpasy Ha JTUCK.

15.7.3. 3apaaHne KoanpoBKu coobLyeHuns

[Tone [http://schemas.microsoft.com/cdo/configuration/languagecode] 3ajaeT
KOIUPOBKY (S3bIK) cOoOOIIeHHs. 3HaUYeHHe 3a/1aeTcsi CTPOKOH, HaNpUMep, ru WU

en-us.

15.7.4. OTnpaBKa nucbma
6e3 ucnonbsoanuua System.Web.Mail

OtnpaBka nucbMa BO3MOXKHA M 0€3 MCIONb30BaHMS BCTPOEHHBIX mail-kiaccos.
JluctuHr 15.5 n1eMOHCTpUpYeT OTMpaBKy MMCbMa HaNpsMyl uepe3 COKeThl
(www.aspemporium.com/howto.aspx?hid=25).

JNuctunr 15.5. OTnpaBka No4Tbl C NOMOLYbLIO COKETOB

using System;
using System.IO;
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using System.Net.Sockets;

using System.Net;

using System.Text;

namespace SendMail Socket

{

class Classl

{

static void Main()

{

string subject = "Test mail";
string to name = "Pasha";

string to mail = "<272@7?22>";
string from name = "PVA";

string from mail = "<??2?2@?2?2?>";
string smtpServer = "smtp.mail.ru";
int smtpPort = 25;

// generate an RFC compliant email
// 3aronoBox

StringBuilder sb = new StringBuilder();

sb.
sb.
sb.
sb.
sb.
sb.
sb.

sb.
sb.
sb.
sb.

sb.

//

sb.
sb.

AppendFormat ("Subject: {0}", subject);

Append (Environment .NewLine) ;

AppendFormat ("To: {0}{1}", to name, to mail);

Append (Environment.NewLine) ;

AppendFormat ("From: {0}{1}", from name, from mail);

Append (Environment .NewLine) ;

AppendFormat ("Date: {0}",

DateTime.Now.ToString ("ddd, d MMM yyyy H:m:s zz00"));

Append (Environment.NewLine) ;

AppendFormat ("Content-Type: text/plain");

Append (Environment .NewLine) ;

AppendFormat ("X-Mailer: C# Mailer Example
(http://www.aspemporium.com/)") ;

Append (Environment.NewLine) ;

Tesio nmuceMa

Append ("Test") ;

Append (Environment .NewLine) ;

string email = sb.ToString();

!/

OTHpaBKa InCbMa C MCIIOJIb3OBaHMEM COKeTa

TcpClient client = null;
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try

{

// YCTaHOBKa COeIMHEHUS

client = new TcpClient (smtpServer, smtpPort);
NetworkStream ns = client.GetStream();
StreamReader stdIn = new StreamReader (ns);
StreamWriter stdOut = new StreamWriter (ns);

// Xmem oTBeTa cepBepa
int responseCode = GetResponse (stdIn);
if (responseCode != 220)

throw new Exception ("no smtp server at

specified address or smtp server not ready");

// Tloceutaem koMaHmy HELO
stdOut.WritelLine ("HELO " + Dns.GetHostName ()) ;
stdOut.Flush () ;
responseCode = GetResponse (stdIn);
if (responseCode != 250)
throw new Exception("helo fails. code="+responseCode) ;

// KomaHpma MAIL
stdOut.WriteLine ("MAIL FROM:"+from mail);
stdOut.Flush () ;
responseCode = GetResponse (stdIn);
if (responseCode != 250)
throw new Exception ("FROM email considered
bad by server. code="+responseCode) ;

// Komanpma RCPT
stdOut.WriteLine ("RCPT TO:"+to mail);
stdOut.Flush () ;
responseCode = GetResponse (stdIn);
switch (responseCode)
{
case 250:
case 251:
break;
default:
throw new Exception("TO email considered
bad by server. code="+responseCode) ;
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// Komannma DATA
stdOut.WriteLine ("DATA") ;
stdOut.Flush();
responseCode = GetResponse (stdIn);
if (responseCode != 354)
throw new Exception ("data command
not accepted. code="+responseCode) ;

// OTnpaBka
stdOut.WritelLine (email) ;
stdOut.Flush();

// OTnpaBka OOMHOUHOM TOUKM O3HAUAET 3aBeplieHVE OTIPABKMA
stdOut.WriteLine(".");
stdOut.Flush () ;
responseCode = GetResponse (stdIn);
if (responseCode != 250)
throw new Exception("email not
accepted. code="+responseCode) ;

// Komanma QUIT

stdOut.WritelLine ("QUIT") ;
stdOut.Flush () ;

responseCode = GetResponse (stdIn);
if (responseCode != 221)

{

// who cares

Console.WriteLine ("Bce ycrnemwHoO oTIpaByieHO") ;

}

catch (Exception ex)

{
Console.WriteLine ("Oumbka: " + ex.Message) ;

}

finally

{
// BakpeBaeM COeIVHEeHue
if (client != null)

client.Close();

client = null;
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static int GetResponse (StreamReader stdIn)

{

try

{

}

string response = string.Empty;
// UuraeM oTBET cepBepa
do
{
response += stdIn.ReadLine ()+"\r\n";

}
while (stdIn.Peek() != -1);

// BHBOOMM Ha KOHCOJIb
Console.WriteLine (response) ;

// TlonmyuyaeM KOI OTBeTa (IIepBHE TpU CUMBOJIA)
return Convert.ToInt32 (response.Substring (0, 3));

catch

{

// Ecmu oumbka
return 0O;

15.8. NMonyuyeHne cnucka ceteBbiX AUCKOB

[lepeunciienue ceTeBbIX AUCKOB (JTUCTUHT 15.6) MPOM3BOIUTCS C MOMOIIbIO OUO-
JIMOTEKM IWshRuntimeLibrary (cm. pazo. 12.7).

: NucTuHr 15.6. NepeuncneHne ceTeBbIX ANCKOB

using System;

using System.Collections;

using IWshRuntimeLibrary;

namespace EnumNetworkDrives

{

class Classl

{

[STAThread]
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static void Main(string[] args)
{
WshNetwork network = new WshNetwork() ;
foreach (IEnumerable driver in network.EnumNetworkDrives())

{

Console.WriteLine (driver.ToString());

15.9. NMonyyeHne nmeHn

TeKyljero noJsib3oBartenda

IIepeMe}HHﬂe UserDomainName M UserName KJacCa Environment BO3BpamlarOT HH-
(bOpMaI_II/II-O O TEKYLIEM I0JIb30BATECJIE CUCTEMBbI:

Console.WriteLine (Environment.UserDomainName + @"\" +

Environment.UserName) ;

Oty ke UHPOPMALHIO MOYKHO MOJIyUUTh C MOMOUIBIO KJlacca WindowsIdentity:

WindowsIdentity user = WindowsIdentity.GetCurrent () ;
Console.WriteLine (user.Name.ToString()) ;

15.10. MporpammHana uMnepcoHauuma

[IporpamMmMHyI0 MMIMEpCOHALMIO MOJNb30BaTENsl C 3aJlaHHBIM MMEHEM M MapoJieM
MOXXHO BBIMOJHUTH € MOMOLIbIO (PYHKLMI, UMIOPTUPOBaHHBIX M3 Win32 (nwuc-
tvHT 15.7).

NuctnHr 15.7. UmnepcoHauma nonb3oBaTens

using System;
using System.Runtime.InteropServices;
using System.Security.Principal;

namespace LogonUser
{
class Classl
{
private const int LOGON32 LOGON INTERACTIVE = 2;
private const int LOGON32 LOGON NETWORK CLEARTEXT 3;
private const int LOGON32 PROVIDER DEFAULT = 0;
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[D11TImport ("advapi32.dl1l", CharSet=CharSet.Auto) ]

static extern int LogonUser (string lpszUserName,
string lpszDomain, string lpszPassword, int dwLogonType,
int dwLogonProvider, ref IntPtr phToken);

[D11TImport ("advapi32.dl1l", CharSet=CharSet.Auto,
SetlLastError=true) ]
static extern int DuplicateToken (IntPtr hToken,
int impersonationlLevel, ref IntPtr hNewToken) ;

[STAThread]
static void Main(string[] args)
{
// TledaTaeM TeKylWero I10JIb30BaTelld
WindowsIdentity wi = WindowsIdentity.GetCurrent () ;
Console.WriteLine ("Name={0} —--> {1}", wi.Name,
wi.IsAuthenticated);

string UserName = "Administrator";
string Password = "123";

// IJisg COxXpaHeHus TeKylel MMIEPCOHALN

WindowsImpersonationContext impersonationContext = null;

try
{
// VMIepcoHupyeM OpyToTO IOJIb30BaTEeNIS
WindowsIdentity newlIdentity;
IntPtr token = IntPtr.Zero;
IntPtr tokenDuplicate = IntPtr.Zero;
if (LogonUser (UserName, Environment.MachineName, Password,
LOGON32 LOGON NETWORK CLEARTEXT,
LOGON32 PROVIDER DEFAULT, ref token) != 0)

if (DuplicateToken (token, 2, ref tokenDuplicate) != 0)
{
newldentity = new WindowsIdentity (tokenDuplicate);
// Tlpy VMMIIEpCOHALMM BO3BpAllaeTCS TeKyllee 3HaueHe
impersonationContext = newldentity.Impersonate () ;
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catch (Exception Ex)

{
Console.WriteLine ("Oumbka MMIIEpPCOHAaLMNU
nosb3oBatrens {0}: {1}", UserName, Ex);

// HoBasg mMMmriepcoHaLms
WindowsIdentity wil = WindowsIdentity.GetCurrent () ;
Console.WriteLine ("Name={0} --> {1}",

wil.Name, wil.IsAuthenticated);

// Bo3BpamaeM NPelpoylyn MMISPCOHALIMIO
if (impersonationContext != null)
impersonationContext.Undo () ;

// TleuaTaeM CHOBa
WindowsIdentity wi2 = WindowsIdentity.GetCurrent () ;
Console.WriteLine ("Name={0} --> {1}",

wi2.Name, wi2.IsAuthenticated);

15.11. Kak noslyuntb CNUCOK rpynn goMeHa,
B KOTOpble BXOAUT Nonb3oBartesb?

s 3TOrO €CTh TPH MyTH.

BO—HepBBIX, MOJXHO IOJIYYHUTb MapKep A0CTYyIa, CBSI3AHHBIN C MOJB30BATENIEM (Ha—
npuMep, BOCIONb30BaThes (PyHKIMEH LogonUser), a 3aTeM Mepeaars ero B (GpyHK-
OUIO0 GetTokenInformation, YKa3aB BO BTOPOM MHAapaMETPe 3HAYCHHUE TokenGroups.
Takum 00pa3oM, MOXKHO MOJYYUTh CHIMCOK rpynn. Hemocratok sToro Merona oue-
BUJIeH — oOpallleH’e K unmanaged-KOJY.

Bo-BTOpBIX, MOXKHO BOCIOJIB30BAaThCS DirectoryServices. lJId 3TOro Ha10 UMETh
MpaBo 3ampaliuBaTh KaTajlor, a TakkKe 3HAaTh JOMEH MOJIb30BaTelsis U HEKOTOpPbIe
JIpyrue napaMmeTpsbl.

Ho nns Tex, k1o He MOOUT BOBUTHCA € unmanaged-KOAOM M XOYET BCE OBICTPO M
MPOCTO, CyIIEeCTBYeT TpeTHii myTh. Ha camMom gerne, kiacc WindowsIdentity UMeeT
internal-METOJ GetRoles (). XOTS METOA W "BHYTPEHHHMIi", BbI3BaTh €r0 MOXKHO,
UCTIOJIB3Ys MexaHu3M oTpaxeHus (reflection):

public static string[] GetRoles (
System. Security.Principal.WindowsPrincipal principal)
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string[] roles = (string[]) CallPrivateMethod (
principal.Identity, "GetRoles");
return roles;
}
private static object CallPrivateMethod( object o,
string methodName )

Type t = o0.GetType();

MethodInfo mi = t.GetMethod( methodName,
BindingFlags.NonPublic | BindingFlags.Instance);

if (mi == null)

{

throw new ReflectionTypeloadException (null,null,

String.Format( "{0}.{1} method wasn't found. The runtime
implementation may have changed!",
t.FullName, methodName ) );

}

return mi.Invoke (o, null);

}

OTOT MyTh HE PEKOMEHIYETCSl UCMOb30BaTh B "CEPbE3HBIX" MPUIOKEHUSX, T. K. B
Oynymwux Bepcusx Framework mMeTon GetRoles () MOXKET U3MEHUTBCS (MM MCUE3-
HyTb BooO1Ie). OqHaKo AJisi OBICTPOro CO3/JaHMsl MPOTOTHNA 3Ta TEXHHKA BIIOJIHE
TOJUTCS.

W Bce-Taku, rje 3TO BO3MOXHO, JIydllle BCE K€ OOOWTHCh METOJOM IsInRole.
[IpakTHka mMokasbIBaeT, YTO B OOJBIIMHCTBE CIY4YaeB €ro JNEeHCTBUTEIBHO J0CTa-
TOYHO.

15.12. NonyyeHwne caiina ns NUHTepHeta

C momotnpio Kimacca System.Net.WebClient MOXHO cKadaTh (Daiijl WM CTpPaHHILY
no 3agaHHomy URL (uctunr 15.8).

NucTtnHr 15.8. NonyyeHue channa n3 NHtepHeTa

using System;

namespace DownloadFile
{
class Classl

{
[STAThread]



CerteBas nHgpopmaums u ceTeBble onepayum 151

static void Main(string[] args)
{
try
{
System.Net.WebClient client = new System.Net.WebClient () ;

string url =
@"http://i2.microsoft.com/h/en-us/i/msnlogo.gif";
string loc = Q"E:\test.Jjpg";
client.DownloadFile (url, loc);
}
catch (Exception e)

{

Console.WriteLine (e.ToString()) ;
}i

15.13. NMonyyeHne gaHHbIX N3 IHTepHeTa

AHajoruuHo Koay, NpUBCACHHOMY B JIMCTHHIC 155, MOJXHO MOJY4YUTb HE TOJIBKO
(1)3.171.]'[, HO U JI100bIe JAaHHBIC, MPEACTABJICHHBIE MACCUBOM 0alToB. I[J'[S[ 3TOI'O BbI3OB
DownloadFile Ha10 3aMCHUTH Ha BBHI3OB

byte[] data = client.DownloadData (url) ;

15.14. lNonyyeHne Web-cTpaHuubl

[Nonmyunte Web-cTpaHully MOKHO ¢ TOMOLIBIO KJlacca System.Net.WebRequest:

System.Net.WebRequest req =

System.Net.WebRequest.Create (@"http://www.microsoft.com") ;
System.Net.WebResponse resp = req.GetResponse () ;
System.IO.Stream stream = resp.GetResponseStream() ;
System.IO.StreamReader sr = new System.IO.StreamReader (stream);
string s = sr.ReadToEnd() ;
Console.WriteLine(s);

Wnu no-npyromy (oOpatuTe BHUMaHHE HA yKa3aHUE KOJAUPOBKU CTPAHHULbI):

using System.Net;
using System.IO;
using System.Text;
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string url = "http://www.microsoft.com";
WebRequest req = WebRequest.Create (url);

using (WebResponse resp = req.GetResponse())

{

using (StreamReader reader = new StreamReader (
resp.GetResponseStream (), Encoding.UTFE8))

string content = reader.ReadToEnd() ;

15.15. Ucnonb3oBaHue Npokcu-cepeepa

3anaTh aapec NPOKCHU-CepBepa MOXKHO ABYMS criocobamu: ri100ajibHO

System.Net.GlobalProxySelection. Select =
new WebProxy ("proxyname", 80);

WJIN I KOHKPETHOIO 3aIlipoca

HttpWebRequest request =
(HttpWebRequest)WebRequest.Create ( "http://localhost");
request.Proxy = new WebProxy ("proxyname", 80);

15.16. NMopgknioveH nn KomnbloTep K UHTEepHeTy?

[lpoBeputh Hanmuuue MoAkIOUeHUs K MHTEpHETY MOXKHO C MOMOIIBIO (YHKLMIA
WININET (auctunr 15.9).

: Nuctunr 15.9. MNMpoBepka nogknoyeHus k UHTepHeTy

using System;
using System.Runtime.InteropServices;
using System.Text;

namespace InternetAvailable
{
class InernetChecker
{
[Dl1lImport ("WININET", CharSet=CharSet.Auto)]
static extern bool InternetGetConnectedState (
ref InternetConnectionState lpdwFlags,
int dwReserved) ;
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[Flags]
enum InternetConnectionState: int

{

INTERNET CONNECTION MODEM = 0x1,
INTERNET CONNECTION LAN = 0x2,
INTERNET CONNECTION PROXY = 0x4,
INTERNET RAS INSTALLED = 0x10,
INTERNET CONNECTION OFFLINE = 0x20,

INTERNET CONNECTION CONFIGURED = 0x40

static void Main()

{

InternetConnectionState flags = 0;

Console.WriteLine (
"InternetGetConnectedState : {0} - {1}",
(InternetGetConnectedState (ref flags, 0)?
"ONLINE":"OFFLINE"),
flags
)

15.17. KaKk npoBepuTb, JOCTYNEH NI KOMMNblOTEP
B cetTn?

[lpoBepuTh  JOCTYNMHOCTb KOMIBIOTEPAa MOXKHO C  TOMOLIbIO  (YHKUUH
GetRTTAndHopCount (JIMCTHHT 15.10).

JNlnctunr 15.10. MNpoBepka AOCTYNHOCTU KOMMNbIOTEPA B CETU

using System;
using System.Net;
using System.Runtime.InteropServices;

namespace HopCount

{
class Classl
{
[Dl1TImport ("iphlpapi.dll", ExactSpelling=true,
SetLastError=true) ]
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private static extern bool GetRTTAndHopCount (uint DestIpAddress,
out int HopCount, int MaxHops, out int RTT );

private static int GetHopCount (string pIpAddresseStr)
{

IPAddress lIpAddressEntry;

byte[] lIpAddressArray;

uint 1lIpAddress;

int 1TTL;
int 1HopCount;
int 1ErrorCode;

1TIpAddressEntry = IPAddress.Parse (pIpAddresseStr) ;
1IpAddressArray = lIpAddressEntry.GetAddressBytes();
1IpAddress = 0;
for(int i = 0; i < lIpAddressArray.Length; i++)
{

1IpAddress += (uint) (l1IpAddressArray[i] << (8 * 1i));
}
if (!GetRTTAndHopCount (1IpAddress, out lHopCount,

60, out 1TTL))

lErrorCode = Marshal.GetLastWin32Error () ;
throw new Exception ("Ommbxa. Konm " + lErrorCode) ;

}

return lHopCount;

[STAThread]
static void Main(string[] args)
{
try
{
Console.WriteLine (GetHopCount ("127.0.0.1"));
}
catch (Exception e)
{

Console.WriteLine (e.Message) ;
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15.18. Kak cgenatb ping?

Jluctunr 15.11 nokasbiBaeT mnporpammueiii ping (C# 2.0). Hna C# 1.1 npu-
AeTCsl MCTONb30BaTh 0Ooliee CIOXKHBIN KOJ, pealn30BaHHBIA Ha COKeTax
(www.csharphelp.com/archives/archive6.html).

TNucTtunr 15.11. NMporpammHbin ping (C# 2.0)

using System;

using System.Collections.Generic;
using System.Text;

using System.Net.NetworkInformation;

namespace Ping2
{
class Program
{
static void Main(string[] args)

{

Ping pingSender = new Ping();

PingOptions options = new PingOptions();
options.DontFragment = true;

// Bybep 32 Gaitra
string data = "aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa';
byte[] buffer = Encoding.ASCII.GetBytes (data);
int timeout = 120;
PingReply reply = pingSender. Send (
"rsdn.ru", timeout, buffer, options);
if (reply.Status == IPStatus.Success)
{
Console.WriteLine ("Address: {0}", reply.Address.ToString());
Console.WriteLine ("RoundTrip time: {0}",
reply.RoundtripTime) ;
Console.WriteLine ("Time to live: {0}", reply.Options.Ttl);
Console.WriteLine ("Don't fragment: {0}",
reply.Options.DontFragment) ;
Console.WritelLine ("Buffer size: {0}", reply.Buffer.Length);
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15.19. NMonyueHune cpaina c FTP
Yepe3 Winlnet-chbyHkunn

NET 1.1 ne comepxutr ¢pynkumii nms padotsl ¢ FTP. [lonyuenue daiina MoxxHO
opraHuzoBath ¢ nomoipio Winlnet-pynkuuii (muctunr 15.12).

Nuctunr 15.12. NonyyeHue danna c FTP

using System;
using System.IO;
using System.Runtime.InteropServices;

namespace FTP File
{
internal class __ Ftpbownload {
[D11TImport ("WININET", EntryPoint="InternetOpen",
SetLastError=true, CharSet=CharSet.Auto) ]
static extern IntPtr __ InternetOpen (
string lpszAgent,
int dwAccessType,
string lpszProxyName,
string lpszProxyBypass,
int dwFlags) ;

[D11lTImport ("WININET", EntryPoint="InternetCloseHandle",
SetlastError=true, CharSet=CharSet.Auto) ]
static extern bool  InternetCloseHandle (IntPtr hlInternet);

[D11lTmport ("WININET", EntryPoint="InternetConnect",
SetLastError=true, CharSet=CharSet.Auto) ]
static extern IntPtr  InternetConnect (
IntPtr hInternet,
string lpszServerName,
int nServerPort,
string lpszUsername,
string lpszPassword,
int dwService,
int dwFlags,
int dwContext) ;

[D11lTImport ("WININET", EntryPoint="FtpSetCurrentDirectory",
SetLastError=true, CharSet=CharSet.Auto) ]
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static extern bool  FtpSetCurrentDirectory (
IntPtr hConnect,
string lpszDirectory);

[D11TImport ("WININET", EntryPoint="InternetAttemptConnect",
SetLastError=true, CharSet=CharSet.Auto) ]
static extern int  InternetAttemptConnect (int dwReserved);

[D11TImport ("WININET", EntryPoint="FtpGetFile",
SetlastError=true, CharSet=CharSet.Auto) ]
static extern bool  FtpGetFile (

IntPtr hConnect,

string lpszRemoteFile,

string lpszNewFile,

bool fFailIfExists,

FileAttributes dwFlagsAndAttributes,
int dwFlags,

int dwContext) ;

const int ERROR SUCCESS = 0;
const int INTERNET OPEN TYPE DIRECT = 1;
const int INTERNET SERVICE FTP =1;

static void Main()

{

IntPtr inetHandle = IntPtr.Zero;
IntPtr ftpconnectHandle = IntPtr.Zero;

try

{

// TlpoBepseM coemMHeHyre C VHTepHeTOM
if (_ InternetAttemptConnect (0) != ERROR SUCCESS)
{

throw new InvalidOperationException (

"HeT coemmHeHusa c VHTepHeToM") ;

// TomkmouaeMcs K VIHTEpHEeTY
inetHandle =  InternetOpen (

"billyboy FTP", INTERNET OPEN TYPE DIRECT, null, null, 0);

if (inetHandle == IntPtr.Zero)
{
throw new NullReferenceException (

"He ynajioCh MNOOKIIOUUTHLCS K VHTepHeTy") ;



158 Mnaa 15

// Tonmkmmouaemcs k ftp.microsoft.com
ftpconnectHandle =  InternetConnect (
inetHandle, "ftp.microsoft.com", 21, "anonymous",
"myemail@yahoo.com", INTERNET SERVICE FTP,
0, 0);
if (ftpconnectHandle == IntPtr.Zero)
{
throw new NullReferenceException (

"He ymanoch nomkyounMTbCcsa k ftp.microsoft.com");

// TlepexomuM B HYXHBI1 KaTajior Ha FTP
if (!  FtpSetCurrentDirectory (ftpconnectHandle,
"/deskapps") )

throw new InvalidOperationException (

"He ynmajiochk CMEeHUTH kaTajor");

// BarpyxaeMm dail ¢ cepsepa

if (!  FtpGetFile (ftpconnectHandle, "readme.txt",
"c:\\downloadedFilel.txt",
false, 0, 0, 0))

throw new IOException ("He ymanocb 3arpy3uTb oamit") ;

// ®aliy yCHemHO 3arpyXeH
Console.WriteLine ("SUCCESS: ¢ain zarpyxeH ycrnemHo") ;
} catch (Exception ex) {
// BHBOmMM COOOIEHME, €CM OoumoKa
Console.WriteLine ("ERROR: " + ex.Message);
} finally {
// BakpemaeMm coemuHenne ¢ ftp.microsoft.com
if (ftpconnectHandle != IntPtr.Zero) {
__InternetCloseHandle (ftpconnectHandle) ;
}
ftpconnectHandle = IntPtr.Zero;
// 3BaKpeBaeM coemMHeHyre C VHTepHeTOM
if (inetHandle != IntPtr.Zero) {
__ InternetCloseHandle (inetHandle) ;
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inetHandle = IntPtr.Zero;

15.20. NepeuncneHne KOMNbIOTEPOB B CETH

I[J'IH NEepEeUnCICHUss KOMIIBKIOTEPOB B CETU MOXKHO HCIOJIb30BATh (i)YHKLII/IIO

NetServerEnum(ﬂHCTMHF15.13)

NuctnHr 15.13. NepeuncneHme KOMNLIOTEPOB B CETU

using System;
using System.Collections;
using System.Runtime.InteropServices;

namespace ServerkEnum

{

internal class Classl

{

[D11TImport ("netapi32.d1l1l", EntryPoint="NetServerEnum") ]

public static extern NERR NetServerEnum (

[MarshalAs (UnmanagedType.LPWStr) ] string ServerName,
int Level, out IntPtr BufPtr, int PrefMaxLen,

ref int EntriesRead, ref int TotalEntries,
SV_101 TYPES ServerType,

[MarshalAs (UnmanagedType.LPWStr)] string Domain,

int ResumeHandle) ;

[Dl1TImport ("netapi32.d1l1", EntryPoint="NetApiBufferFree")]
public static extern NERR NetApiBufferFree (IntPtr Buffer);

//

// THUIEl CepBEepOB

//

[Flags]

public enum SV 101 TYPES : uint
{

SV_TYPE WORKSTATION = 0x00000001,
SV_TYPE SERVER = 0x00000002,
SV_TYPE SQLSERVER = 0x00000004,
SV_TYPE DOMAIN CTRL = 0x00000008,

SV_TYPE DOMAIN BAKCTRL = 0x00000010,
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SV_TYPE TIME SOURCE = 0x00000020,
SV_TYPE AFP = 0x00000040,
SV_TYPE NOVELL = 0x00000080,
SV_TYPE DOMAIN MEMBER = 0x00000100,
SV_TYPE PRINTQ SERVER = 0x00000200,
SV_TYPE DIALIN SERVER = 0x00000400,
SV_TYPE XENIX SERVER = 0x00000800,
SV_TYPE SERVER UNIX = SV_TYPE XENIX SERVER,
SV_TYPE NT = 0x00001000,
SV_TYPE WEW = 0x00002000,
SV_TYPE SERVER MFPN = 0x00004000,
SV_TYPE SERVER NT = 0x00008000,
SV_TYPE POTENTIAL BROWSER = 0x00010000,
SV_TYPE BACKUP BROWSER = 0x00020000,
SV_TYPE MASTER BROWSER = 0x00040000,
SV_TYPE DOMAIN MASTER = 0x00080000,
SV_TYPE SERVER OSF = 0x00100000,
SV_TYPE SERVER VMS = 0x00200000,
SV_TYPE WINDOWS = 0x00400000,
SV_TYPE DFS = 0x00800000,
SV_TYPE CLUSTER NT = 0x01000000,
SV_TYPE TERMINALSERVER = 0x02000000,
SV_TYPE CLUSTER VS NT = 0x04000000,
SV_TYPE DCE = 0x10000000,
SV_TYPE ALTERNATE XPORT = 0x20000000,
SV_TYPE LOCAL LIST ONLY = 0x40000000,
SV_TYPE DOMAIN ENUM = 0x80000000,
SV_TYPE ALL = OxFFFFFFFF,
}
[StructLayout (LayoutKind. Sequential) ]
public struct SERVER INFO 101
{
[MarshalAs (UnmanagedType.U4)] public uint sv101 platform id;
[MarshalAs (UnmanagedType.LPWStr) ] public string svl10l name;
[MarshalAs (UnmanagedType.U4)] public uint sv101l version major;
[MarshalAs (UnmanagedType.U4)] public uint sv10l version minor;
[MarshalAs (UnmanagedType.U4)] public uint sv101 type;
[MarshalAs (UnmanagedType.LPWStr) ] public string sv10l comment;
}
//
// OnepauyvoHHas cCucTeMma
//

public enum PLATFORM ID :

uint
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PLATFORM ID DOS = 300,
PLATFORM ID OS2 = 400,
PLATFORM ID NT = 500,

PLATFORM ID OSF = 600,
PLATFORM ID VMS = 700,

//

// Cnmcok oumBok, BoOsBpamaeMeix NetServerEnum
//

public enum NERR

{

NERR Success =0, // Ycnex
ERROR ACCESS_DENIED =5,
ERROR NOT ENOUGH MEMORY = 8,
ERROR BAD NETPATH = 53,
ERROR NETWORK BUSY = 54,
ERROR INVALID PARAMETER = 87,
ERROR INVALID LEVEL = 124,
ERROR MORE DATA = 234,
ERROR EXTENDED ERROR = 1208,
ERROR NO NETWORK = 1222,
ERROR INVALID HANDLE STATE = 1609,

ERROR NO BROWSER SERVERS FOUND = 6118,

public static ArraylList GetServerList (SV_101 TYPES type)

{
SERVER _INFO 101 si;

IntPtr pInfo = IntPtr.Zero;
int etriesread = 0;

int totalentries = 0;

ArraylList srvs = new ArrayList();

try
{

NERR err = NetServerEnum(null, 101, out pInfo,

ref etriesread, ref totalentries, type,
if ((err == NERR.NERR Success ||
err == NERR.ERROR MORE DATA) &&
pInfo != IntPtr.Zero)

int ptr = pInfo.ToInt32();

0);
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for (int i = 0; 1 < etriesread; i++)
{
si = (SERVER INFO 101) Marshal.PtrToStructure (
new IntPtr(ptr), typeof (SERVER INFO 101));
srvs.Add(si.sv101l name); // moGammnseM ums
// cepBepa B CIIMCOK
ptr += Marshal.SizeOf (si);

}
catch (Exception)
{
}
finally
{ // OcBobBoxmaeM BHIOEJIEHHYI 1aMATb
if (pInfo != IntPtr.Zero)
{
NetApiBufferFree (pInfo) ;

}

return (srvs);

[STAThread]
static void Main()

{

Console.WriteLine ("{0} WORKSTATION", new string('=', 10));
ArrayList list =
GetServerList (SV_lOl_TYPES .SV_TYPE WORKSTAT ION) ;
foreach (string name in list)
{
Console.WriteLine (name) ;
}
Console.WriteLine ("{0} UNIX", new string('=', 10));
list = GetServerList (SV_101 TYPES.SV TYPE SERVER UNIX);
foreach (string name in list)
{

Console.WriteLine (name) ;
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Pabouun cton
N naHenb ynpaBJieHNA

16.1. Yto takoe IWshRuntimeLibrary n Shell32?

MHorue nepedyuciieHHble Janee OrnepalMy BBIOJIHAIOTCS C MOMOLIBIO KIAacCOB
OMOIMOTEKN IWshRuntimeLibrary. s ee MCMoib30BaHUS CIEAYET MOIKIIOYUTD
COM-o6bekt Windows Script Host Object Model (Momyns wshom.ocx,
puc. 16.1).

Add Reference E2 I

JMNET  COM | Projects |

Browse. .. |
Component Mame | Twpelib Wer. .. | Path il

wiaview 1.0 Type Library 1.0 FiwWIMER Syste Select
‘Windows Media Playver 1.0 F i INEPY Swske
wWindows Media Player Core 1.0 FiWINEP Syste
Windows Media Player Launcher 1.0 Fi i WINKP Syste
Windows Media Player OCX 1.0 F i WINKP Syste

‘Windows Media Playver UL
wWindows Media Streamer Plugin Type Library

1.0 F i INEPY Swske
1.0

ripk Hi Model 1.
1
1
1

F W INEP| Syste

£ F |
wizard1S 1,0 Tvpe Library F iy INEPY Swske
wwmdraLog 1.0 Twpe Library

.0

.0 F:'|,\u'\-'Ir'\I:5<P'|,Syste_l

mn F A WTRIND, Sk h
1 | »

LARAT AMST Fobancinn Tuna | ke e

Selected Components:

Component Mame | Type | Source | Remove |

Windows Scripk Host Object Model  COM F iy IR XP Syvstem 32 weshom, oo

(a4 I Cancel Help

Puc. 16.1. MogknioyeHne 6ubnnotekn Windows Script Host Object Model
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Hpyrve onepanuul BBITIOTHIIOTCS C MOMOIIBIO KIIACCOB OMOMMOTEKH Shell32, aiis
WCTIONTb30BaHUS KOTOpoi cneayeT mofakimounte COM-o0wexkT Microsoft Shell
Controls And Automation (Moaysb shell32.DII).

16.2. Co3paHmne apnbika

Co3nanue spnbika (Hampumep, Ha pabouyeM CTOJie) MPOU3BOJAMTCA C TIOMOIIBIO
OUOIMOTEKHU TWshRuntimeLibrary (IUCTUHT 16.1).

NuctnHr 16.1. Co3pgaHue Apnbika Ha paboyem cTone

using System;
using IWshRuntimeLibrary;

namespace AddShortcutToDesktop
{
class ShortcutToDesktop
{
[STAThread]
static void Main(string[] args)
{
// CosmaTh ApJbKk Ha pabouem CToje
object shortAdr = (object)"Desktop";

WshShell shell = new WshShell ();
// TIONyuYnuTH [OJIHEDL ampec ApJEKa
string link = ((string) shell.SpecialFolders.Item/(
ref shortAdr)) + Q@"\Calc.lnk";
// Co3maThb OOBEKT ApJbKA
IWshShortcut shortcut =
(IWshShortcut) shell.CreateShortcut (1ink) ;
// OnucanHue
shortcut.Description = "fpyek mis kxajabkynsgTopa';
// YCTAHOBUTL TOPAUYK KJIABMILY
shortcut.Hotkey = "CTRL+SHIFT+A";
// ToyunThb MOyTh OJid OpOoTrpaMMel KasbKyJsTop
shortcut.TargetPath =
Environment.GetFolderPath (Environment. SpecialFolder.System) +
@"\Calc.exe";
// Co3maTb SpJEIK
shortcut.Save () ;
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Kpome umenu Desktop (cM. mepeMeHHYI0 shortAdr) MOXKHO UCMOJIB30BAaTh UMEHA,
nepeurcieHHble B Tabn. 16.1.

Ta6nuya 16.1. imeHa g51s meToga GetFolderPath

Nma OnucaHue

AllUsersDesktop Pabounn cton ansa Bcex nonb3oBaTenen

AllUsersStartMenu MeHwo Myck, OCTyNHOe ANS BCex Nonb3oBartenemn

AllUsersPrograms  Apnbiku, AOCTYMHbIE ANS BCEX NOMb3oBaTenen

AllUsersStartup MeHio aBTO3anycka Ans Bcex nonb3osarenen

Desktop Pabouunn cton TekyLero nonb3oBaTtensi

Favorites Manka U36paxHoe (Internet favorite) ans Tekywero nons3oBatens

Fonts [Manka cucteMHbIX WpUgToB

MyDocuments Manka Mow foKyMeHTbI ANSA TEKYLUEro nons3osarens

NetHood Manka ceTeBbIX APNbLIKOB AN TEKYLLEro nonb3oBaTens

PrintHood [Manka apnbIkoB NPUHTEPOB AN TEKYLLEero nonbL3oBaTens

Programs Manka nporpamm TeKyLlero nonb3oBaTerns

Recent Apnblk NocneaHUX OTKPbITbIX AOKYMEHTOB TEKYLLErO Nonb3oBaTens

SendTo Apnbikn mMeHio OTnpaButb (Send To), AOCTYMHOrO MO LWEMNYKY
NpaBo KHOMKU MblWK Ang nwboro danna

StartMenu MeHto Myck TekyLero nonb3oBartens

Startup MeHio aBTO3anycka nporpamm Ansa TeKyLero nonb3oBaTens

Templates Manka wabnoHoB ANA TeKyLlero nonb3oBaTenst

16.3. Kak HailTh nyTb K Nanke aBro3anycka?

[Iytb k mDanke aBTO3allyCKa MOXHO HAWTH C [OMOLIBK BbI30BA METOJA

GetFolderPath:

System.Environment.GetFolderPath (

System.Environment. SpecialFolder. Startup) ;

16.4. Pernctpauma MeHio 3anyckKa nporpamMmmbl
no pacLunpeHuio

3aperucTpupoBaTh MEHIO Ul (DaHJIOB C OMNpeAeSeHHbIM paCIIMPEeHHUEeM MOXKHO
C MOMOIIBIO KOJIa, TIPeJCTaBIeHHOro B JUcTHHIe 16.2. Crienyer umMeTh B BUAY, UTO
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KaK/IbIH 3aIyCK TaKOro Koja J00aBJiseT HOBYIO CTPOKY B MeHto (puc. 16.2). B pe-
QIBHOM KoJie HeoOXOJMMO cHadvaja MPOBEpUTb, HE CO3JaBajicsl JU TaKoi KoY
paHee.

Mame = | Title size | Date Modified
IZhbin 23.04.2006 19:16
IZhobi 23.04.2006 19:16
Clapp.ico ZKE 23.04.2006 19:16
B AssemblyInfo.cs 3KE  23.04.2006 19:16
Bclassl.cs 1KE 23.04,2005 19:19
@MyExtShell.csproj 4KE  23.04.2006 19:16
@MyExtShell.csproj.user ZKE 23.04,2006 13:16
@MyExtShell.sln 1KE 23.04,2005 19:16
=) et pasae.] LKE 23.04.2006 13:17

SanyCTHTE YEpES Myprog

Open With..,

Pwuc. 16.2. Peructpauus nyHkTa MeHio

JNlnctuhr 16.2. Pernctpauus meHro

using System;
using Microsoft.Win32;

namespace MyExtShell
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
RegistryKey newkey;
newkey = Registry.ClassesRoot.CreateSubKey ("myprog file");
newkey = newkey.CreateSubKey ("shell");
newkey = newkey.CreateSubKey ("3anycturs uepes myprog") ;
newkey = newkey.CreateSubKey ("command") ;
newkey.SetValue ("", @"c:\myfolder\myprog.exe %1");
newkey = Registry.ClassesRoot.CreateSubKey (".myext") ;
newkey.SetValue ("", "myprog file");



Pabouuii cTon v naHesb ynpaBneHus 167

16.5. [locTyn K afileMeHTaM naHenm ynpasfieHund

JlocTyn k srieMeHTaM MaHelld yIpaBJieHHUs] OCYIIECTBIIsETCS ¢ MOMOIIbIO OUOIHO-
TEeKU Shel132 (MUcTUHT 16.3).

INMucTtunr 16.3. 3anyck anemMeHTOB NaHenu ynpasneHusi

using System;
using Shell32;

namespace ShellDemo

{
class ShellDemoClass

{
[STAThread]
static void Main(string[] args)

{
Shell shell = new Shell();

// IoCTyn K KOMIIOHEHTAaM [aHEeNM YIPaBJIEHUS
shell.ControlPanelItem("desk.cpl");

Kpome umenn desk.cpl (cM. BBI3OB ControlPanelItem) MOXHO MCTIONB30BATh UME-
Ha KOMIIOHEHTOB MaHeNIM YMpaBJIeHHUs, HEKOTOpble W3 KOTOPBIX MepPEeUHUCIICHBI
B Tabu. 16.2.

Tabnuya 16.2. VimeHa cpl-mozyneii

KomnoHeHT NUma
YcTtaHoBKa ¥ yaaneHue nporpamm (Add/remove programs) appwiz.cpl
Pa6ouun cton (Desktop settings) desk.cpl
HacTtpouka DirectX (DirectX properties) directx.cpl
YctaHoBka o6opyaosaHusa (Add hardware wizard) hdwwiz.cpl
CsoucTBa o6o3peBaTens (Internet properties) inetcpl.cpl
A3bIk n ctanpgapTel (regional and language options) intl.cpl
UrpoBble ycTponcTBa (Game controllers) joy.cpl

Mbiwb (Mouse properties) main.cpl
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Tabnuya 16.2 (okoHuaHue)

KomnoHeHT NUma

3Byk (Sounds and audio devices properties) mmsys.cpl
Cetb (Network connections) ncpa.cpl
Monb3oBaTtenu (User accounts) nusrmgr.cpl
CucTtema (System properties) sysdm.cpl
[ata u Bpemsa (Date and time properties) timedate.cpl
Windows Update (Automatic updates — WindowsUpdate settings) wuaucpl.cpl

16.6. Kak nosyunTtb pa3peLueHne aKpaHa?

Jns  monmyueHus  paspelleHuss 3KpaHa HY)KHO  MCIOJb30BaTbh  CBOWMCTBO

System.Windows.Forms.Screen.PrimaryScreen.Bounds.
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NMoToKMN

17.1. 3anyck n octaHOBKa NOTOKOB

MeTOHLI JUIA pa6OTLI C MNOTOKaMH HaxoAdTCcd B MNPOCTPAHCTBE HMECH
System.Threading (JUCTHHT 17.1).

Nucturr 17.1. 3anyck notoka

using System;
using System.Threading;

namespace Threads Standard
{
public class ThreadClass
{
// OCHOBHOM MeTOI IOTOKAa
public void Execute()
{
}

class Threads Standard
{
[STAThread]
static void Main(string[] args)
{
// CozmaeMm KjlacC IOTOKa
ThreadClass tc = new ThreadClass();
// CosmaeM caMm OTOK
Thread t = new Thread (new ThreadStart (tc.Execute));
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// CrapT moroka
t.Start();

// Elle oOyH INOTOK C IIOMOLBI CTATUUECKOI'O MeTONa
Thread tl = new Thread(new ThreadStart (Static Execute));
tl.Start();

// Tlociie mepBOTO HaxaTva kjaeuum <Enter> 3aBepmmM MOTOK
Console.ReadLine () ;

t.Abort();

tl.Abort();

// XmaTe peasylbHOT'O 3aBepleHUT OTOKA
t.Join (1000); // B TeueHue 1 CeKyHIE
tl.Join(); // TpoCTO XOmaThb

// TpOCTO BBEIXOOMM IO HaXaTuio kJjaBumm <Enter>
Console.WritelLine ("HaxvmuTe Enter mig BhIXOma..."):
Console.ReadLine () ;

// CraTrmyecKul MeTOIl

static void Static Execute()
{

}

3aBeplleHre MOTOKAa MOXHO BBIMOJHSTH IByMsl clioco0amMu: ¢ TIOMOLIbIO MeToaa
Abort () M C MOMOIIBIO METOJA Interrupt (). [IepBBIil METOA BBI3BIBAET B MOTOKE
WCKIIIOYEHNE ThreadAbortException, M MOTOK 3aBepuiaercsa. BTopol MeTon BBI3BI-
BaeT UCKJIIOYEHHE ThreadInterruptedException, HO MOTOK MOYKET 3aBEPIUNUTH pa-
60Ty B ynoOHBIH Ul HEro MOMEHT BpeMeHu. Kpome Toro, Meron Rbort MOXKET
MPUHUMATh CMEUUATBHBIA MapaMeTp THMA object, MO3BOJAIOMMA NepenaTb WH-
(dhopmalHio B MOTOK O PUUMHE 3aBEPLUCHHUSI.

O)Kl/lIlaHl/le 3aBCPLICHUS MMOTOKA MPOU3BOAMUTCS C MOMOIIBIO METOAA Join.
Ka)K,HBIﬁ MNOTOK MMECT UM, 3a1aTb KOTOPOEC MOKHO € MOMOLIBIO CBOMCTBA Name:

Thread.CurrentThread.Name = Name;

B C# npenmycmarpuBaercs mMexaHU3M oOpaTHoro Bbi3oBa MeronoB. C ero mo-
MOUIBIO BBI3BIBAIOLIMN KJIACC MOXKET MepeaaTh CChUIKY Ha METOll, KOTOpbIHA Oyner
BbI3bIBaTh MOTOK. OJTHAKO CIIEAYET YUUTBIBATb, YTO 3TOT METOA OyJET BbI3bIBATHCS
B KOHTEKCTE MOTOKA.
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[Ipumep rcnonb30BaHUs 3TUX METOAOB MPOAEMOHCTPUPOBAH B TUCTHHIe 17.2 (cam
KJIacC MOTOKA MpUBEJEH B iuctuHre 17.3).

Ilnctun

Hr 17.2. 3anyck NoToka, ocTaHOBKa, Nnepepaya callback, 3agaHune nmeHu,

{ nepegava MHgopmaumm Yepes Metof Abort

using

using

namesp
{
clas
{
[S
st
{

System;
System.Threading;

ace Threads Create

s Classl

TAThread]
atic void Main(string[] args)

// CozmaeMm kjlacc noroka. OmMH M3 IapamMeTpoB - callback-dyHKims
ThreadClass tc = new ThreadClass ("Threadl",
new ThreadCallback (ResultCallback)) ;
// CospmaeM caM IIOTOK
Thread t = new Thread (new ThreadStart (tc.Execute));
// CrapT moroka
t.Start () ;

// Eme OomMH MOTOK
ThreadClass tcl = new ThreadClass ("Thread2",

new ThreadCallback (ResultCallback));
Thread tl = new Thread(new ThreadStart (tcl.Execute));
tl.Start();

// Tlocjyie nepBOTO HaxaT™usd kjaBuum <Enter> 3aBeplmM [IOTOK
Console.ReadLine () ;

// BaBepumiaeM uepes BHBOB MCKIoueHrs ThreadAbortException.

// Boofue TroBoOps, Tak MNeJlaTh HE PEeKOMEHIyeTCs

t.Abort ("Crom M3 main");

// BaBepuaeM uepes3 BHBOB Mckimouenus ThreadInterruptedException
tl.Interrupt();

// Xmem peaslbHOT'O 3aBepleHUs
t.Join();
tl.Join();

// TpOCTO BBEIXOOMM [0 HaxaTuio kjaBumm <Enter>
Console.WritelLine ("HaxvuTe Enter mig BoIXOHa..."):
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Console.ReadLine () ;

public static int cnt = 1;

// Callback-®yHKLMS OJIS [DOTOKA

public static void ResultCallback(string Name, int

{

lock (Console.Out)

{

Console.WriteLine ("CueTumk noroxa {0} paBen {1} cnt={2}",

if

Name, Counter, cnt);

(Name == "Threadl") cnt++; else cnt-—;

Counter)

JluctuHr 17.3. Knacc notoka ana nuctuHra 17.2

using System;

using System.Threading;

namespace Threads Create

{

// Ommcanve callback-dyHKLUMM MOTOKA

public delegate void ThreadCallback(string Name, int

public class ThreadClass

{
private
private
private

private

public ThreadClass (string Name,

{

string Name;

int Counter;
ThreadCallback Callback;
bool Stop;

this.Name = Name;
this.Callback = Callback;

Counter = 0;

Stop =

false;

Counter) ;

ThreadCallback Callback)
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// OCHOBHOM MeTOI IOTOKAa

public void Execute()

{

// VMg noToka

Thread.CurrentThread.Name = Name;

// TpyopuTeT
Thread.CurrentThread.Priority = ThreadPriority.Normal;

// OCHOBHOM LMKJI [IOTOKA
while (!Stop)

{

try

{

}

Console.WritelLine (string.Format ("BrmonHeHne
noroka {0}", Name));
Counter++;

// Bruzoe callback
if (Callback != null)
Callback (Name, Counter);

// Chnarb 3amaHHOEe KOJMUECTBO MLIIUCEKYHII
Thread.Sleep(1l);

// Tpwn Bo3OBe MeToma Abort OymeT CreHEepUPOBAHO MCKIIOUEHUE,

// KOTOpOe Ml JIOBMM IUIS SaBEpUIeHMS [OTOKA

catch (ThreadAbortException ex abort)

{

}

// OBpaboTaTh MCKIIOUEHME MBI MOXEM, HO IIOTOK yXe& OCTAHOBJIEH.

// CoofleHne Mpo BaBeplieHVe NOTOKA He Oymer

Console.WriteLine (string.Format ("3aBepmenne noroka {0}
(ThreadAbortException)", Name));

Console.WritelLine (string.Format ("Mudpopmaumsa: {0}",
(string)ex abort.ExceptionState));

catch (ThreadInterruptedException)

{

Console.WriteLine (string.Format ("3aBepmenne noroka {0}
(ThreadInterruptedException)", Name)) ;

// DTO UCKIIOUEHME TOJIbKO CIpauyBaeT

// O BO3MOXHOCTM 3aBepleHMVs [1OTOKa,

// MBI OOJDXKHEI CaMM 3aBEpPUMTL [IOTOK

Stop = true;



174 Mnaga 17

Console.WriteLine (string.Format ("BemosHenre notoka {0}
3aBepmeHo. ", Name));

17.2. OTMeHa OCTaHOBKM NOTOKa

Metoa Thread.ResetAbort () MO3BOJAET IMOTOKY MpPOAOJIKUTL BBIINOJIHEHUE TT0CJIE
BLI6p00a HUCKITIOUCHHUS ThreadAbortException:

catch (ThreadAbortException)

{
// VirHOopupyem Abort
Thread.ResetAbort () ;

17.3. U3sonnpoBaHne AaHHbIX NOTOKa

Ecnu notok opraHusyercsi ¢ MOMOLIBIO CTaTUYECKOI0 METOJa, TO BO3HUKAET Mpo-
6nema obecnieueHHs: HE3aBUCUMOCTH AaHHBIX MoToka. OObIYHAs craTUyeckas re-
pemeHHas OyJeT sABJIATbCS OOLLEH Ui Kjlacca U Mepe3anuchbiBaThesl MPH Mociea-
HEM HCIOJIb30BAHHH.

CIleJ’laTb CTaTUYCCKHUE NEPEMECHHBIC U30JIMPOBAHHBIMU JI1 Ka’KAOTI'O MOTOKA MOXK-
HO 1Byms crioco6amu. [lepBbiii — ucnonb3oBath cnoT (slot), BTopoit — ycraHo-
BUTb aTpUOYT ThreadsStatic (ucTuHr 17.4). Cam kjacc MOTOKa MpUBEAEH B JIKC-
Ttunre 17.5.

JNuctnHr 17.4. N3onupoBaHHbIe U cTaTUYECKUEe AaHHble

using System;
using System.Threading;
using System.IO;

namespace Threads Slot
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
Thread tl = new Thread(new ThreadStart (ThreadClass.Execute)) ;
tl.Start();
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Thread t2 = new Thread(new ThreadStart (ThreadClass.Execute));
t2.Start () ;

// Tlocjie HepBOTO HaxaT™usd kjaBuum <Enter> 3aBeplmM [IOTOK
Console.ReadLine () ;

// BaBepmaeMm

tl.Interrupt(); tl.Join();

t2.Interrupt(); t2.Join();

// TpOCTO BBEIXOOMM [0 HaxaTuio kjaBumm <Enter>
Console.WritelLine ("HaxvmuTe Enter mig BhIXOma..."):
Console.ReadLine () ;

INlncturr 17.5. Knacc notoka ana nuctuHra 17.4

using System;
using System.Threading;
using System.IO;

namespace Threads Slot

{
public class ThreadClass
{

static Random randomGenerator = new Random() ;

// Taxoit static-oBrwekT OymeT OOUMM MEXIYy BCEMM [IOTOKAMMA
// »Toro Kjacca
static int intShare;

// Takxoi static-obpexkT OymeT yHUKAJLHEM IS I[IOTOKA
[ThreadStatic]

static int intUnic;

// IHaHHBE M3 cJjoTa OyOyT PasHbEMMA IJIS BCEX [IOTOKOB
protected static int SlotData
{
get
{
object data =
Thread.GetData (Thread.GetNamedDataSlot ("MySlot")) ;
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if (data == null)
return O;
return Convert.ToInt32 (data);
}
set

{

Thread.SetData (Thread.GetNamedDataSlot ("MySlot"), wvalue);

// CraTmyeckmii MeTOI IIOTOKa

public static void Execute()

{

SlotData = randomGenerator.Next (1,
SlotData;
SlotData;

intShare =
intUnic =

bool Stop = false;

while

{
try
{

(!Stop)

200) ;

// XOTsa KJAaCC MNOTOKA CTAaTHUUYECKNN,

// slot—pauHue OyoyT MMETb pPas3HOE SHAUeHUE.

// OBeuHBIL Static Bymer mepesammcad,

// static c aTpuByToM OyIoyT MMEThb PAa3HEE SHAUEHMUS
Console.WriteLine ("SlotData={0} intShare={1} intUnic={2}",

SlotData,
Thread.Sleep (1000) ;

intShare,

}
catch
{
}

(ThreadAbortException)

intUnic);

catch (ThreadInterruptedException)

{
Stop = true;
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17.4. NMpaBa NOoTOKOB

[To ymonuaHuto 3amyckaeMble MOTOKM HE UMEIOT MpaB Ha pecypcehl. [t ycTaHOBKU
MpaB HeOOXOJUMO BbI3BaTh METOJI SetThreadPrincipal (JIUCTUHT 17.6).

JIucTnHr 17.6. Bbi3oB SetThreadPrincipal

using System;
using System.Security.Principal;
using System.Threading;

class Threads Principal
{
static void Main(string[] args)
{
// TIoTOK C IpaBamMy IO YMOJIUaHMIO
Thread t =
new Thread (new ThreadStart (PrintPrincipalInformation));
t.Start ();
t.Join();

// Bamanue WindowsPrincipal

AppDomain currentDomain = AppDomain.CurrentDomain;

currentDomain. SetPrincipalPolicy (
PrincipalPolicy.WindowsPrincipal) ;

// Cospmanme moToka c npaBamv WindowsPrincipal

t = new Thread(new ThreadStart (PrintPrincipalInformation)) ;
t.Start();

t.Join();

// 3Bamaume npas NewUser

ITdentity identity = new GenericIdentity ("NewUser");
IPrincipal principal = new GenericPrincipal (identity, null);
currentDomain. SetThreadPrincipal (principal) ;

// TloTok C npaBammu MHoJib30Baresiss NewUser

t = new Thread(new ThreadStart (PrintPrincipalInformation));
t.Start ()

t.Join();

// Xoem HaxaTvs kiaBuum <Enter> 0Oisa 3aBepmeHMs IPOTPaMMEL

Console.ReadLine () ;
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static void PrintPrincipalInformation/()

{

IPrincipal curPrincipal = Thread.CurrentPrincipal;

if (curPrincipal != null)

{
Console.WritelLine ("Tum: " + curPrincipal.GetType () .Name) ;
Console.WritelLine ("Mmsa: " + curPrincipal.Identity.Name);
Console.WritelLine ("UnenTudmuxkaumsg: " +

curPrincipal.Identity.IsAuthenticated);

Console.WriteLine() ;

17.5. UpeHTNhnkKaTopbl MOTOKOB

YHUKaBHBII HOMEp MOTOKA MOYKHO TIOJTYUUTh ABYMS CIIOCOOaMu:

AppDomain.GetCurrentThreadId() .ToString ()
Thread.CurrentThread.GetHashCode () .ToString ()

EcTp eme BO3MOXXHOCTH BBI3BAaTh (PYHKLHIO GetCurrentThreadId() m3 Win32, HO
910 OyAeT paboTaTh JOBOJIEHO MEJJIEHHO.

17.6. Nyn noToKoB

Hcnonbr3oBaHue IMmyjia MOTOKOB MOKa3aHO B JIMCTUHTe 17.7.

i Nuctuur 17.7. Ucnonb3oBaHue nyna noTOKoOB

using System;
using System.Threading;

namespace Threads Pool
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
// OyHKUMSA [OTOKA
WaitCallback callback = new WaitCallback (ThreadFunction) ;
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// Cosmaem TpyM MOTOKA B IIyJie
ThreadPool.QueueUserWorkItem(callback, "Threadl");
ThreadPool.QueueUserWorkItem(callback, "Thread2");

// Unsafe-norok

ThreadPool .UnsafeQueueUserWorkItem (callback, "Thread3");

// TIPOCTO BHIXOIMM I1O HaxaTuio Kiapuum <Enter>
Console.WritelLine ("HaxvmTe Enter mng Bexoma...");
Console.ReadLine () ;

}

static void ThreadFunction (object state)

{

Console.WriteLine ("TloTok c napamerpom {0}", state.ToString());
Thread.Sleep(1000) ;
Console.WritelLine ("3aBepmenue noroxka {0}", state.ToString()):;

17.7. CnHXpoHM3aL A NOTOKOB

Jl1s npeoTBpalleH s OJHOBPEMEHHOI'O JJOCTYIAa K Pecypcam MCIOJb3yeTcs KJlacc
System.Threading.Monitor (nuctuHT 17.8). B C# cymecTByeT cienuaibHbBIN Ore-
patop lock, KOTOPBIM MO3BOJIAET 3aMucarh 3TOT KOJ B Oojiee KOMIAKTHOM BHJIE

(nuctunr 17.9).

JIucTnHr 17.8. CUHXPOHM3aLIUSI MOTOKOB

class MonitorTest
{
public void TestFunction ()
{
try
{
Monitor.Enter (this);
// mamee — KOI pecypca
}
finally

{
Monitor.Exit (this);
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JIlncturr 17.9. KnroueBoe cnoBo lock

class MonitorTest

{

public void TestFunction ()

{
lock (this)

{
// nmajmee - KOI pecypca

17.8. CUHXpOHU3aLNA NOTOKOB:
"oANH NULIeT, MHOrne ynrtaiot"

Yacto HEoOXoauM AOCTYN K pecypcy, 3alluChb B KOTOPBIA MPOUCXOOUT W3 OA-
HOro noToka, HO p€aKo, a YTEHHUE — U3 MHOI'MX IMOTOKOB. B Takux cllyvdadax cyuie-
CTBYET Jiydliee peleHnue, UYEeM HCIIOJIb30BAHHUE KJlacCa Monitor. Kiacc
System.Threading.ReaderWriterLock TIO3BOJIICT CO3J1aBaTb KPATKOBPEMEHHBIC
6IIOKl/lpOBKl/I JJ1s1 YTCHUS U 3allUCH.

17.9. Ucnonb3oBaHue AutoResetEvent

[Tpu HeobxoauMocTH "OyAUTH" MOTOK B ONpeAeTIeHHbIe MOMEHTBI BpEMEHH MOKHO
HMCIIOJIB30BATh KJIACC CHHXPOHU3AUU System.Threading.AutoResetEvent (HHC—
tuar 17.11). Knace motoka npuBenen B nmucturre 17.10.

Mertoapl Kjlacca WaitHanle MO3BOJISIIOT O)KUAATH HE TOJBKO OJHOrO COOBITHS, HO U
HECKOJIbKUX OJTHOBPEMEHHO, a TaKXKe HEKOToporo TaiiM-ayta. Hanpumep:
// CnaTb, mnoka He OymeT CUTHAJA WIM He NpOMOeT 5 CeKyHI

WaitHandle.WaitAny (new AutoResetEvent([]{ev}, 5000, false);

AHaJIOTUYHO METONY WaitAny, METOM WaitAll MO3BOJISIET AOXKAATHCS HACTYIUICHUS
BCEX HEOOXOUMBIX COOBITUI WIIM HACTYIUICHUS TaliM-ayTa.

INncturr 17.10. Knacc notoka gna nuctudra 17.11

using System;
using System.Threading;

namespace Threads Events

{
public class ThreadClass
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private bool Stop;
private AutoResetEvent ev;

public ThreadClass ()
{
Stop = false;
ev = new AutoResetEvent (false);

public void Signal()
{

ev.Set ();

// OCHOBHOM MeTOI IOTOKAa
public void Execute()
{
// OCHOBHOM LMKJ IOTOKAa
while (!Stop)
{
try
{
for (int i=0; i<1000; i++)
{
Console.Writeline (string.Format ("BrmosHeHne

noroka 1i={0}", 1));

// Cnarb, Ioka He OyIeT CHUIHaja
ev.WaitOne () ;

}
catch (ThreadInterruptedException)

{
Stop = true;

Console.WriteLine ("BrmosHEHNE MOTOKa 3aBepueHo.") ;
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Jiuctuur 17.11. Ucnonb3oBaHue AutoResetEvent

using System;
using System.Threading;
using System.Diagnostics;

namespace Threads Events
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
// CospmaeM KJjlacC [OTOKAa
ThreadClass tc = new ThreadClass/();
// CozsmaeM caMm OTOK
Thread t = new Thread (new ThreadStart (tc.Execute));
// CTapT noroka
t.Start () ;

// TIOTOK XIOeT Hallero CUTHAaja
Console.ReadLine () ;
tc.Signal () ;

// BaBepliaeM MOTOK
Console.ReadLine () ;
t.Interrupt();

// TIPOCTO BHIXOIMM IO HaxaTvio Kiaemum <Enter>
Console.WritelLine ("HaxvmuTe Enter mig BoIXOoma..."):
Console.ReadLine () ;
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NMpouecchbl

18.1. 3anycK BHeELWWHUX NporpamMm

3amyck BHENIHEeW MporpaMMbl TPOM3BOAMTCS C TIOMOMIBIO Kilacca System.
Diagnostics.Process (nuctuHr 18.1). [Ipn HeoOxomumMocTH MOKAAThCs 3aBepile-
HUS pabOThI MPUITOKEHUST MOXKHO UCTIONB30BATh COOBITHE Exited.

JNucturr 18.1. 3anyck BHeLWIHeX NporpaMmmb|

using System;

namespace CreateNewProcess
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
// Co3maTh HOBEII IIPOLIECC
System.Diagnostics.Process proc =
new System.Diagnostics.Process/();
// TlpuioxeHue, KOTOpoe OyIeM 3arlyCcKaTb
proc.StartInfo.FileName = "Notepad.exe";
proc.EnableRaisingEvents = true;
proc.Exited +=new EventHandler (proc Exited);

proc.Start () ;

Console.ReadLine () ;
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// ByIeT BEIBHBATLCS [PV 3aBEPUEHUM [NPOTPAMMEL BIIOKHOT
private static void proc Exited(object sender, EventArgs e)

{

Console.WriteLine ("proc Exited");

18.2. bnoknpoBKa 3anycka
BTOpPOW Konuun nporpamMmbl

18.2.1. BapmaHTt 1

OpnuH U3 cnocoGoB — co3JaHue UMEHOBAaHHOro 00beKTa MbtoTekca (mutex). Eciu
MIPU cTapTe NMPOrpaMMbl MBIOTEKC C TAKUM UMEHEM YK€ CYLEeCTBYET, 3HaUMT, Mpo-
rpamma yxe 3arpyxena (Jiuctusr 18.2).

Nuctunr 18.2. BiokMpoBka BTOPOM KOMUW NPOrpaMmbl (BapvaHT 1)

using System;
using System.Threading;

namespace OnelnstanceApplicationl

{

class Classl

{

static Mutex m mutex;

[STAThread]
static void Main(string[] args)
{

if (InstanceExists())

{

return;

}

Console.WriteLine ("IlpuioxeHue 3allylleHO.
HaxavmTe ENTER miis Bexoma") ;

Console.ReadLine () ;

static bool InstanceExists()

{

bool createdNew;
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m mutex = new Mutex(false, "OneInstanceApplication",

out createdNew) ;

return (!createdNew) ;

18.2.2. BapuaHTt 2

Eie onuH crnoco06 mpoBepkH CYIIECTBOBAHWS KOMUM MPOrpaMMbl — MpOBEpKa
BceX MpoueccoB (JuctuHr 18.3).

NucTtnHr 18.3. BnokupoBka BTOPOW KONUK NporpamMmmMbl (BapyaHT 2)

using System;

using System.Diagnostics;

using System.Reflection;

namespace OnelnstanceApplication2

{

class Classl
{
[STAThread]
static void Main(string[] args)
{
Process process = RunningInstance();
if (process != null)
{
Console.WriteLine ("llporpaMmvma yxe sanymeHa") ;

return;

Console.WriteLine ("IIpujioXeHNE 3BallyleHO.
Haxamre ENTER mj1g Bexozma') ;

Console.ReadLine () ;

public static Process RunningInstance ()

{

Process current = Process.GetCurrentProcess|();

Process|[] processes =

Process.GetProcessesByName (current

.ProcessName) ;



186 lnaBa 18

// TpocMaTpuBaeM BCE I[IPOLIECCH
foreach (Process process in processes)

{
// VITHOpMpYEeM TeKylMil IpOLeCcC
if (process.Id != current.Id)

{
// TlpoBepseM, UTO MPOLIECC BalylleH M3 TOTro xe daiia
if (Assembly.GetExecutingAssembly () .Location.Replace (
"/, "\\") == current.MainModule.FileName)

// Ila, »TO U eCcThb KOIMSA HaueIro NIPMIJIOXEHM A

return process;

}

// HeT, Takux Xe IPOLECCOB HE HAMIEHO

return null;

18.3. UHdpopmauma o npoueccax

[lepeunciieHre Bcex NPOLECCOB:

foreach ( System.Diagnostics.Process p
in System.Diagnostics.Process.GetProcesses() )
Console.WriteLine( p.ToString() );

Knacc Process mo3BojiseT NOJIYy4YUTb MHOXKECTBO I/IHCI)OpMaI_[I/II/I O mponecce, Ha-
NpUMEP: Handle, HandleCount, ProcessName, StartTime, UserProcessorTime U T. [.
Taxske MOKHO BbI3BATh METOA Kill () AJIsI OCTaHOBKH YKa3aHHOIo mnpouecca.

hdeTOH System.Diagnostics.Process.GetProcesses () MOXET NpHHMMAaTh Ilapa-
METP — HMSA KOMIIBIOTEpPA, Ha KOTOPOM MNPOU3BOAUTCA MEPEUUCIICHUE TIPOLIECCOB.
Pa3zymeetcs, 3Ta onepaiius TpeOyeT He0OXOAMMBIX MPaB MOJb30BaTElIS.

Jluctunr 18.4 nmokaseiBaeT oroOpakeHHe MH(OpPMAIUK O Mpolieccax, Kak B AuC-
neryepe 3aga4 Windows.

5 Nuctunr 18.4. OTo6paxeHne MHchopmauum o npoueccax
(kak B gucneT4yepe 3apav)

using System;
using System.Diagnostics;
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namespace ProcessesInformation

{

class SampleProcessMgmt

{

static void Main()

{

// TlomyJyaeM CIOMCOK IIPOLIECCOB Ha JIOKAJIbHOM MallHe

Process|[] procs = Process.GetProcesses|();

// MOXHO MOJIyUMTL CHMCOK IIPOLIECCOB HAa YHAJEHHOM MalHe

// Process[] procs = Process.GetProcesses (MMg MaUMHEL) ;

// "Pucyem" cToyOLE Kak B IOUCIETUYEpE 3amad
Console.Write (Print Image Name") ) ;
"PID"));

Console.Write (Print ("CPU Time"));

("
(Print (

( (
Console.Write (Print ("MEM Usage")) ;
( (

( (

(

Console.Write

Console.Write (Print ("Peak MEM Usage"));
Console.Write (Print ("Handles"));
Console.Write (Print ("Threads")) ;
Console.WriteLine () ;

// TlpoxommM IO BCEM IpOLIeCCaM
foreach (Process proc in procs)
{
// OBHOBJsTEM MHOOPMALMIO O MIPOLEecce
proc.Refresh();

string name = proc.ProcessName;
string pid = proc.Id.ToString();

// TpoueccopHoe BpeMsa B dGopmaTe hhh:mm:ss
TimeSpan cputime = proc.TotalProcessorTime;
string time = String.Format (
"{0}:{1}:{2}",
((cputime.TotalHours-1<0?
0:cputime.TotalHours-1)).ToString ("##0"),
cputime.Minutes.ToString ("00"),
cputime. Seconds.ToString ("00")

)7

string mem = (proc.WorkingSet/1024).ToString()+"k";
string peakmem = (proc.PeakWorkingSet/1024).ToString/()

+"k",’
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string handles = proc.HandleCount.ToString() ;

string threads

// Orobpaxaem

Console.Write (Print (name)
Console.Write (Print (pid)) ;
Console.Write (Print (time)
Console.Write
Console.Write (Print (peakmem) ) ;

(
(
(
(
(
(

(

(

(

Print (mem) ) ;

(
Console.Write (Print (handles)) ;
Console.Write (Print (threads)) ;

Console.WriteLine () ;

proc.Close();
}

procs = null;

// ®OpPMATUPOBAHHEN BHIBOLI
static string Print (string str)
{

int maxlen = 16;

if (str.Length >= maxlen)

{

return string.Format ("{0}..."
str.Substring (0, maxlen - 4));

}

str += new string(' ', maxlen - str.Length);

return str;

18.4. OnpepgeneHne Bcex NpoLeccoB,

ncnonb3ylowmnx .NET

proc.Threads.Count.ToString () ;

14

Kupk Anuen (Kirk Alien) maeTt Takoii cOBeT: IJIsi ONpeneeHHus BCEX MPOLECCOB,

ucnonb3yromux NET, ucnons3syiire komanny

tasklist /m "mscor*"
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18.5. NepeuncneHne Bcex OKOHHbIX MPOLIECCOB

[lepeunciienne BceX OKOHHBIX MPOLIECCOB MPEJICTABICHO B ucTUHre 18.5.

i NucTuHr 18.5. NepeuncneHne BCeX OKOHHbIX MPOLECCOB

using System;
using System.Diagnostics;

namespace ShowAllGUIProcesses

{

class Classl

{
[STAThread]
static void Main(string[] args)

{
foreach (Process p
in Process.GetProcesses (System.Environment.MachineName) )

if (p.MainWindowHandle != IntPtr.Zero)
{

Console.WriteLine (p.ToString()) ;

18.6. 3anyckK BHelUHero npouyecca
U BbiBOJ pe3ysibTaTa Ha KoHcob (Windows NT)

C nomoltIkIo Kj1acca Process MOXHO 3alyCTHUTh BHEIIHWM MPOLIECC U MEPEXBATUTh
ero BbIBOA (JTUCTHHT 18.6).

JNucturr 18.6. 3anyck BHeLIHero npouecca U BbIBOA pe3yribTaTa Ha KOHCONb

using System;
using System.Diagnostics;
using System.IO;

namespace RunProcess

{

class Classl
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[STAThread]
static void Main(string[] args)

{

ProcessStartInfo startinfo;

Process process = null;
OperatingSystem os;

string command, stdoutline;
StreamReader stdoutreader;

// KomaHpma, koTopas OymeT BHIIOJHATHCS
command = "NETSTAT -a";

try

{

// Paboraem, TONbKO ecim 3T0 Windows NT
os = Environment.OSVersion;
if (os.Platform != PlatformID.Win32NT)
{
throw new PlatformNotSupportedException (
"Tpebyercsa Windows NT wmim Bemme") ;
}

os = null;

// TlpoBepka
if (command == null || command.Trim() .Length == 0)

{

throw new ArgumentNullException ("command") ;

startinfo = new ProcessStartInfol();

// Bamyckaem uepes cmd
startinfo.FileName = "cmd.exe";

// Kimou /C — BBIIOJIHEHVE KOMAaHIIEI
startinfo.Arguments = "/C " + command;
// He wmcnomnesyem shellexecute
startinfo.UseShellExecute = false;

// TlepeHanpaBuUTb BEBOJL HA OOCBUHYI KOHCOJIb
startinfo.RedirectStandardOutput = true;
// He Hamo OKOH
startinfo.CreateNoWindow = true;

// Crapryem

process = Process.Start (startinfo);
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// TlonmydyaeMm BEIBOLI,
stdoutreader = process.StandardOutput;
while ( (stdoutline=stdoutreader.ReadLine()) != null)
{
// BeBOIMM
Console.WritelLine (stdoutline) ;
}
stdoutreader.Close();
stdoutreader = null;
}
catch
{
throw;
}
finally
{
if (process != null)
{
// BaKpeBaeM
process.Close();

// OcBoBoxmaem
process = null;
startinfo = null;

}

Console.ReadLine () ;

18.7. NonyuyeHne cnnuckKka mopynemn,
CBA3aHHbIX C TEKYLLUM NpOLLeCCOM

B muctunre 18.7 IMOKa3aHO, KaK MOJYYUTb UMEHA BCCX MOI[YJ'IGI‘/’I, CBA3aHHLBIX C TEC-
KyHIUM IpoHecCoM.

Nucturr 18.7. NMony4yeHne cnucka Moayrnen, CBA3aHHbIX C TEKYLMM NPOLIECCOM

using System;
using System.Diagnostics;
using System.IO;
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namespace ProcessReference

{

class Classl

{

static void Main ()

{

Process p;

// TonmyuyaeM TeKylmi IpoLecc

p = Process.GetCurrentProcess();

// BeiBOomM Bce DLL, CBS3aHHBE C HUM
foreach (ProcessModule module in p.Modules)
{
Print (module.ModuleName, 20);
Print (module.FileName , 75);
(
(

Print (module.FileVersionInfo.FileVersion, 20);
Print (File.GetLastWriteTime (module.FileName) .
ToShortDateString (),
Console.WriteLine () ;
}
p.Close();
p = null;
Console.ReadLine () ;
}
// CrneumanbHas OyHKUMS GOPMATUPOBAHMSA CTPOKMA
static void Print (string towrite, int maxlen)
{
if (towrite.Length >= maxlen)
{
Console.Write (towrite.Substring (0, maxlen - 4)+"..
return;
}
towrite += new string(' ', maxlen - towrite.Length);

Console.Write (towrite);

18.8. YnpaBneHune cepsucamm

VnpapneHue cepBUCAMH  OCYLIECTBJISIETCS C  TOMOLIBIO
ServiceProcess.ServiceController (iuctuHr 18.8). Jlns pabotel 3Toro koma Tpe-
6yeT051 no0aBIeHUe CChIJIKU Ha System. ServiceProcess.dll.

20);

. ")’.

KJlacCa System.
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JNucturr 18.8. YnpaBneHue cepBucamm

using System;

using System.ServiceProcess;

namespace WinServiceManagement

{

class Classl

{

static void Main()

{

ServiceController sc;

string serviceName;

TimeSpan timeout = new TimeSpan (0, 0O
OperatingSystem os;

os = Environment.OSVersion;
if (os.Platform != PlatformID.Win32NT)
{
throw new PlatformNotSupportedException (

"Iliig paboTel HyxHa OC Windows NT, 2000, XP wym Beme") ;

}

os = null;

// VMsa cepBuca (Hampumep, telnet)

serviceName = "Telnet";

// CosmaeM KOHTPOJIJIEP
sc = new ServiceController (serviceName) ;

// TlpoBepseM CTaTyC OpoLecca

, 30);

if (sc.Status == ServiceControllerStatus.Running)

{
// Tpoliecc MOXHO OCTAHOBUTL ?
if (sc.CanStop)
{
Console.WriteLine ("Ocranos cepsuca {0}",
sc.Stop();

try

{
// TlomoxmeM 30 cexyHI
sc.WaitForStatus (

serviceName) ;

ServiceControllerStatus.Stopped, timeout);
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Console.WriteLine (
"CepBuc {0} ycnemno octaHoBjeH", serviceName) ;
}
catch (TimeoutException)
{
Console.WriteLine (
"He ymanocb ocTaHOBUTH cepBuc {0}", serviceName) ;

}
else
{
Console.WriteLine (
"CepBuc {0} He MoxeT OHITL OCTaHOBJIeH", serviceName)

// ECiv CepBMC OCTaHOBJIEH - 3alyCTyM ero
if (sc.Status == ServiceControllerStatus.Stopped)
{

// Crapryem

sc.Start () ;

try
{
// Xoem 30 cexyHI
sc.WaltForStatus (
ServiceControllerStatus.Running, timeout);
Console.WriteLine (
"CepBuc {0} ycnemHo craptoBaH", serviceName) ;
}
catch (TimeoutException)
{
Console.WriteLine (
"He ymanockb 3anyctuTb cepBuc {0}", serviceName) ;

// BaKpHTL KOHTPOJIJIEP
sc.Close () ;
sc = null;

’
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Pa3Hoe

19.1. NepeuncneHne Bcex NPUHTEPOB CUCTEMbI

I[OCTyH K CIIUCKY YCTAHOBJICHHBIX MPUHTEPOB MPOU3BOAUTCA € IMMOMOIIBIO oubaMO-
TeKH IWshRuntimeLibrary (JIMCTUHT 19.1).

NuctnHr 19.1. MNepeuncneHme Bcex NPUHTEPOB CUCTEMBI

using System;
using System.Collections;
using IWshRuntimeLibrary;

namespace EnumPrinterConnections
{
class AllPrintersClass
{
[STAThread]
static void Main(string[] args)
{
WshNetwork network = new WshNetwork() ;
foreach (IEnumerable printer in
network.EnumPrinterConnections())

Console.WriteLine (printer.ToString()) ;
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19.2. YcTaHOBKa npuHTepa no ymossivyaHuio

YcTaHoBKa MpuHTEpa MO YMOJIYAHUIO MPOU3BOJIMTCS C MOMOIIBI OUOIHOTEKH
IWshRuntimeLibrary (MUcTUHT 19.2).

JNuctuHr 19.2. YctaHoBKa NpuHTEPA MO YMON4YaHUIO

using System;
using IWshRuntimeLibrary;

namespace SetDefaultPrinter
{
class DefaultPrinter
{
[STAThread]
static void Main(string[] args)
{

WshNetwork network = new WshNetwork() ;

// TIONyYUTH CIOMCOK [IPUHTEPOB

IWshCollection Printers = network.EnumPrinterConnections () ;

if (Printers.Count () > 0)

{
// VIHOEKC yCTaHaBIMBAEMOTO INPUHTEpAa B CIUCKE IPMHTEPOB
object index = (object)"1";
// YCTaHOBKAa MNPMHTEPA C BLHIOPAHHBM MHIEKCOM
// Kak IpUHTEepa [0 YMOJIUAHMIO
network.SetDefaultPrinter ( (string)Printers.Item(ref index));

19.3. OnpepgeneHne Bepcun
onepaLuoHHON cUcTeMbl

BepCHH) OHGpaHHOHHOﬁ CUCTEMBI MOXHO IIOJYYUTh C€ MOMOLIBIO KJIacCa

Environment.OSVersion:

string PlatformText = Environment.OSVersion.Platform.ToString() ;
string VersionText = Environment.OSVersion.Version.ToString();
Console.WriteLine (PlatformText + " " + VersionText);
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19.4. lNonyyeHue TeKyLlien faTtbl U BpeMeHN

Jnst nonmyveHus Tekylueit 1aTbl U BPEMEHH NpeJHa3HaueHO CBOMCTBO DateTime.Now.
Jnst monmyueHus Tekylue AaThl UCIOJIB3YETCS CBOMCTBO DateTime.Today. B oTiu-
Yyhe OT DateTime.Now, 3TO CBOHCTBO BO3BpAIlaeT BEJIMYMHY DateTime C yCTAHOB-
JICHHBIM B HOJIb BPEMEHEM.

19.5. YcTaHOBKa 3HauyeHua
AecATUYHOro pasgenurensa

YcTaHOBUTE 3HaUEHUE ACCITUUHOIO Pa3desUTessl HanpsIMYO HeJb3sl, T. K. HeJb3d
MODyKbHuMpOBaTb CurrentCulture.lIHﬂ YCTaAaHOBKH 3HAUCHUA NE€CATUYHOIO pasac-
JIMTEJSl HAI0 CO3AaTh HOBBIM DK3eMILTISAp (HampumMep, KIOHUPOBAB CYIECTBYIOLINN)
Y U3MEHUTh HYyKHBIe 1ot (JIucTuHr 19.3).

: NMuctuHr 19.3. YcTaHOBKA 3HA4Y€HUS! AECSATUYMHOTO pasfenuTens

using System;
using System.Globalization;
using System.Threading;

namespace DecimalSeparator
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
Console.WriteLine(1.5F); // Bremeemer 1.5

// Henb3s Hanpsaumyio MeHarTs CurrentCulture
// CultureInfo.CurrentCulture.NumberFormat.
// NumberDecimalSeparator= "#";

// HeoBxommMoO CO3IaTh HOBBI sK3eMyigp CultureInfo
// Y V3MEHUTb B HEM HYXHHE I1OJIS
CultureInfo newCInfo =

(CultureInfo) Thread.CurrentThread.CurrentCulture.Clone();
newCInfo.NumberFormat.NumberDecimalSeparator = "#";
Thread.CurrentThread.CurrentCulture = newCInfo;
Console.WriteLine (1.5F); // Breemer 1#5
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19.6. OnpepgeneHne yncna NpoLeccopos

Kon, npencrasneHHslii B auctunre 19.4, onpenesnser 4uciao npoieccopos.

NuctnHr 19.4. OnpepeneHune Yncna NpPoLEeccopoB

using System;
using System.Diagnostics;
namespace ProcessorCount

{

class Classl

{
[STAThread]
static void Main(string[] args)
{
int am =
Process.GetCurrentProcess () . ProcessorAffinity.ToInt32 () ;
int processorCount = 0;
while(am != 0)
{
processorCount++;
am &= (am - 1);
}

Console.WritelLine (processorCount) ;

19.7. 3anucb B CUCTEMHbII XXypHan cobbiTuii

3anuch B cUCTeMHBIH KypHasn coObiTHii (application log) mpousBoauTcs ¢ mo-
MOLBIO METOOB KJlacCa System.Diagnostics.EventLog:
EventLog.WriteEntry (Jvg mMCTOUHMKa, CTPOKa COOOWEHMS, THII) ;

Hanpumep:

EventLog.WriteEntry ("Threads", Name, EventLogEntryType.Warning);

19.8. CozpaHune cBoero XypHana cobbitnii

Kypnan cobeiTii (event log) — ymoOHoe cpeacTBO il 3amucy MHPOPMALUN
0 Xozie paboThl MporpaMMbl Wik cepsuca. Jluctunr 19.5 nokaseiBaeT paboTy ¢ He-
CUCTEMHBIM YKYPHaIOM COOBITHIA.
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Nuctunr 19.5. Co3pgaHue cBoero XypHana co6biTumn

using System;
using System.Diagnostics;

namespace EventLogTest
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
EventLog elog;

// VMs nporpaMMEl, CBSBaHHOM C XypPHAaJIOM
string eventSource = "EventLogTest";

// Vs xypHasia (OOJDXKHO OBITH yHMKAJBHEM M HE COBIAIATH
// C cuCTeMHBEMY MMeHaMy, TakuMu kak Application,

// Security mm System)

string logName = "test app debug log";

// Ecnu mnporpamMa elle He 3apelMCTpMpOBaHa,
// TO perucTpupyem

if (!EventLog.SourceExists (eventSource))

{

EventLog.CreateEventSource (eventSource, logName) ;

// OBBeKT mwid paBoThl C XKyPHAJIOM
elog = new EventLog () ;
elog.Log = logName;
elog.Source = eventSource;
elog.EntryWritten +=
new EntryWrittenEventHandler (OnEntryWritten);
elog.EnableRaisingEvents=true;

// OrpaHMUMBAEM UMCIIO 3almcen
if (elog.Entries.Count > 20)
{
// UuCTUM XypHa
elog.Clear();
Console.WriteLine ("Jlor {0} oummen", logName) ;
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// 3BamnuceiBaeM CcTpoky C TurnoM Information

elog.WriteEntry ("event informational text",
EventLogEntryType.Information) ;

// BammceBaeM CTPOKY C TUIOM Error

elog.WriteEntry ("event error text", EventLogEntryType.Error);

// BammceiBaeM CTPOKY C TumnomM Warning

elog.WriteEntry ("event warning text",
EventLogEntryType.Warning) ;

// 3ammMchb MOXEeT BaHATh HEKOTOPOEe BpPeMS — [IONOXIEM
System.Threading.Thread.Sleep (2000) ;

// BakpeBaeM XypHal
elog.Close();
elog = null;

// OBpaboTka COCHTMUS BAIMCU B XyPHAJ
protected static void OnEntryWritten (object sender,
EntryWrittenEventArgs e)

Console.Writeline ("3amuce B xypHas {0}. Bpewmsa {1}. Ilosmuma {2}.",
( (EventLog) sender) . LogDisplayName,
e.Entry.TimeWritten, e.Entry.Index);

19.9. Kak "oTBA3aTth" nporpammy
OT XXYpHana cobbiTnii
[Ipu nomeiTKe co3naTh JKypHAT COOBITHI T TPOTPaMMBI, KOTOpasl yKe perucTpu-

poBajia OJIMH JKypHaJl, BO3HUKAET OlIMOKa — HEOOXOJUMO CHaualla YHUYTOXKUTh
MpenbIIymyi xypHan (muctuHr 19.6).

Nuctuhr 19.6. YaaneHwue xypHana co6bitum

using System;
using System.Diagnostics;

namespace EventLogDelete

{

class Classl
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[STAThread]
static void Main(string[] args)
{
// VMAa nmporpaMMbl, CBSBaHHOM C XypPHAJIOM

string eventSource = "EventLogTest";

// Vs xypHasa (OOJDXHO OBITH YHMKAJIBHEM M HE COBIAIATH
// C cuCTeMHBM/ MMeHaMy, TaKuMu kak Application,

// Security mm System)

string logName = "test app debug log";

// Ymansem pervCcTpalmio IPOTPaMMEL
if (EventLog.SourceExists (eventSource))

{

EventLog.DeleteEventSource (eventSource) ;

// YnaniseMm xypHasl
if (EventLog.Exists (logName))

{
EventLog.Delete (logName) ;

19.10. NMNepeuncneHune
AOCTYMHbIX XXYpHanoB cobbiTuii

MeTol GetEventLogs MO3BOJISIET MOJYYUTh CIUCOK JOCTYIHBIX >KYpPHAJIOB (JiMcC-
taHT 19.7).

Nuctunr 19.7. MNMepeuncneHune XxypHanoB cOObITUA

using System;
using System.Diagnostics;

namespace EventLogList
{
class Classl

{
[STAThread]
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static void Main(string[] args)

{
EventLog[] elogs = EventLog.GetEventLogs () ;
foreach (EventLog elog in elogs)

{
Console.WriteLine ("{0}", elog.LogDisplayName) ;
elog.Close();

}

elogs = null;

19.11. 3ByKoBoi1 curHan

B .NET 1.1 ans nogauu 3BykoBoro curnaia (beep) npenHa3HayeHa QyHKIIUS Beep
OUOIMOTEKHN Kernel32 (suctuHr 19.8).

Jl1s KOHCONBHBIX TIPOrpaMM MOXKHO HMCIOJIb30BaTh BHIBOJ CHUMBOJa alarm, mo-
JIatOLIero KOPOTKHUA 3BYKOBOM CUTHAJI YE€pPE3 CUCTEMHbBIN JUHAMUK:

Console.Write("\a");

Nuctunr 19.8. 3BykoBOM curHan

// Onucanue

[Dl1lImport ("kernel32.d11") ]

static extern bool Beep(int freq, int duration);
// BuI30OB

Beep (1000, 100);

Wmn:

// Omnucanne

[Dl1lImport ("user32.d11") ]

static extern void MessageBeep (int uType) ;
// BuI30OB

MessageBeep (0) ;

19.12. N'eHepauua cny4vyaitHoro uncna

FeHepaumo cnyqaﬁHoro YHrCJia MOXKHO BBITIOJTHUTB TaK:

// CosmaHme TeHepaTopa CIIyUalHBIX UyMCeJl CO CJIyJYalHOM MHMLMAaM3almen
Random r = new Random( DateTime.Now.Millisecond );
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// TeHepalmsa CIIyJaHOT'O umMciia

int valuel = r.Next();

// TeHepaluusa CJIydyayHOT'O UMCJia B YKA3aHHOM Oyaras3oHe
int value?2 = r.Next (1, 10);

19.13. NpuHypguTenbHasa c6opka mycopa

[IpuHyauTenbHbIN 3amyck cOOpLIMKA MycOpa BBIMOMHIETCS C TOMOLIBIO CIEdyHO-
KX CTPOK KOAa:

// Banyck cbopumka Mycopa

GC.Collect () ;

// OxupaHue 3aBeplieHrs paBoTel BCex Finiliaze-meTomon
GC.WaitForPendingFinalizers () ;

// Bamyck cbopumka Mycopa

GC.Collect () ;

OTO [OCTATOYHO AOPOTOCTOALIAs ONepalus, MO3TOMY €€ CJEAyeT BbIMOJIHATD
TOJIBKO B ClIyyasix KpaiHeil HeOOXOAUMOCTH.

Ecnm xe AAKE TaKasa onepauursd HE MoOMOoracTt yaaJlnuThb 00BEKT U3 namMsTH, MOXKHO
BBITMTOJIHUTL ONnepanuro

GC.GetTotalMemory (true) ;

Ota cTpoka 3amyckaet cOopirK Mycopa a0 20 pa3s, MbITasch YMEHBIIUTL Pa3HHILY
cBOOOJIHOM MaMATH MeXIy nipoxoaamu A0 5%.

19.14. Nony4yeHune nyTn K nanke Framework

l_lonyquI/le IMMyTU K Marke Framework Mo>xHO OCYHUWIECTBUTL C MOMOIIBKO BbI3OBA
¢y1ﬂ<uuu GetCORSystemDirectory (JUCTHHT 19.9).

Nnctunr 19.9. NMony4yeHue nyTtu k nanke Framework

using System;
using System.Runtime.InteropServices;

namespace GetFrameworkPathApplication
{
class MainClass
{
[DllImport ("mscoree.dll") ]
internal static extern void GetCORSystemDirectory (
[MarshalAs (UnmanagedType.LPTStr) ]
System.Text.StringBuilder Buffer,
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int BufferLength, ref int Length
)i

[STAThread]
static void Main(string[] args)
{
System.Text.StringBuilder sb =
new System.Text.StringBuilder (1024);

int size = 0;

// BeI30OB
GetCORSystemDirectory (sb, sb.Capacity, ref size);

// HameuaTaeT, HampuMep,
// "F:\WINXP\Microsoft.NET\Framework\vl.1.4322\"
Console.WriteLine (sb);

19.15. MNMpourpbiBaHne WAV-cpainna

I[J'IH MNpoOUrpbIBaHHA 3BYKOBBIX (1)a17m013 MO>KHO MCIIOJIB30BAaTh METOJ PlaySound HU3

3BYKOBO# Oubnmmorekn Windows, kak rmoka3aHo B nuctuare 19.10.

JNuctunr 19.10. MNpowurpeisanne WAV-cdanna

using System;
using System.Runtime.InteropServices;

namespace PlayWav
{
class Classl
{
[DllTImportAttribute ("winmm.d1l1l") ]
public static extern long PlaySound (String lpszName,
long hModule, long dwFlags);

[STAThread]
static void Main(string[] args)
{
PlaySound (@"C:\WINDOWS\Media\recycle.wav", 0, 0);
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19.16. YTeHune peectpa

s obpamienns k peecTpy UCHOIB3YIOTCS Kiacchl OMONMMOTEKH Microsoft.Win32
(muctunr 19.11).

NuctnHr 19.11. YteHue peectpa

using System;
using Microsoft.Win32;
namespace ReadRegistry
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
RegistryKey hklm = Registry.LocalMachine;
hklm=hklm.OpenSubKey ("HARDWARE\\DESCRIPTION\\System\\
CentralProcessor\\0") ;
Object obp=hklm.GetValue ("Identifier");
Console.WritelLine ("Processor Identifier :{0}",obp);
RegistryKey hklp =Registry.LocalMachine;
hklp=hklp.OpenSubKey ("HARDWARE\\DESCRIPTION\\System\\
CentralProcessor\\0") ;
Object obc=hklp.GetValue ("VendorIdentifier");
Console.WritelLine ("Vendor Identifier :{0}",obc) ;
RegistryKey biosv =Registry.LocalMachine;
biosv=biosv.OpenSubKey ("HARDWARE\\DESCRIPTION\\System\\
MultiFunctionAdapter\\4");
Object obv=biosv.GetValue ("Identifier");
Console.WritelLine ("Bios Status :{0}",o0bv) ;
RegistryKey biosd =Registry.LocalMachine;
biosd=biosd.OpenSubKey ("HARDWARE\\DESCRIPTION\\System\\") ;
Object obd=biosd.GetValue ("SystemBiosDate") ;
Console.WriteLine ("Bios Date :{0}",obd) ;
RegistryKey bios =Registry.LocalMachine;
bios=bios.OpenSubKey ("HARDWARE\\DESCRIPTION\\System\\") ;
Object obs=bios.GetValue ("Identifier");
Console.WriteLine ("System Identifer :{0}",0bs);
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19.17. PaspelueHune obpalyeHnsa K peectTpy

s paspenienus obpatieHus k peectpy B ¢aiin Assemblylnfo.cs momkHbl ObITh
N00aBJIeHBI COOTBETCTBYIOIIME aTpUOYTHI (JIMCTHHT 19.12).

INMucTtunr 19.12. ATpubyThl ANA pa3pelleHns obpaLLeHUs K peecTpy

using System.Reflection;

using System.Runtime.CompilerServices;

using Microsoft.Win32;

using System.Security.Permissions;

// OBecneueHne npap Ha obpamenye k xmouy HKEY CURRENT USER
[assembly:

RegistryPermissionAttribute (SecurityAction.RequestMinimum,
All = "HKEY_CURRENT_USER")]

19.18. CoxpaHeHMne obbeKTa B peecTpe

Jns coxpaHeHus o0bekTa B peecTpe OOBEKT HOJDKEH OBITh CepUATIM3yEeMBbIM, T. €.
b0 uMeTh aTpuOyT [Serializable], JIMOO OBITH HAacJeIHUKOM HHTepdeiica
ISerializable (JimcTHHT 19.13).

s paspeenust odpaiieHus k peectpy B daiiie Assemblylnfo.cs gomkHbl ObITh
N00aBJIeHbI COOTBETCTBYIOIIHE CTPOKH:

using System.Reflection;

using System.Runtime.CompilerServices;

using Microsoft.Win32;

using System.Security.Permissions;

// ObBecneuenve mpae Ha obpamenre k kynody HKEY CURRENT USER

[assembly: RegistryPermissionAttribute (SecurityAction.RequestMinimum,
All = "HKEY_CURRENT_USER")]

JNuctnHr 19.13. CoxpaHeHue oObeKTa B peecTpe

using System;

using System.Collections;

using System.Runtime.Serialization.Formatters.Binary;
using System.IO;

using Microsoft.Win32;

using System.Security.Permissions;
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namespace SerializeTest
{
class TestClass

{

static void Save (object obj, string akey, string avalue)
{
// Cospmanme GMHAPHOTO IIOTOKA
BinaryFormatter formatter = new BinaryFormatter();
MemoryStream stream = new MemoryStream() ;

// Cepmammsauys B OMHAPHEIL [TOTOK
formatter.Serialize (stream, obj);

// OnmucaHue KJjuoUa peecTpa

RegistryKey regKey;

// OTKpBITME KJIOUa peecTpa

regKey = Registry.CurrentUser.CreateSubKey (akey) ;
// Bamuch B peecTp

regKey.SetValue (avalue, stream.ToArray()):;

static void Load(ref object obj, string akey, string avalue)
{
// CospaHme GMHAPHOT'O IIOTOKA
BinaryFormatter formatter = new BinaryFormatter();
MemoryStream stream = new MemoryStream() ;

// OmnmucaHue kJjuoUa peecTpa

RegistryKey regKey;

// OTKpBITME KJIOUa peecTpa

regKey = Registry.CurrentUser.OpenSubKey (akey) ;

// UreHre uz peecTpa B OalTOBEII MaCCUB
byte[] barray = null;
barray = (byte[])regKey.GetValue (avalue) ;

if (barray !'= null)

{
stream.Write (barray, 0, barray.Length);
stream.Position = 0;
obj = formatter.Deserialize (stream) as ArrayList;
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[STAThread]
static void Main(string[] args)

{

// OBBEKT, MNONIepPXMBAIMA CepuamMsaumio, HanpmuMvep, ArrayList
ArraylList names = new Arraylist();

// VHnumanmmsaumsa ofbeKTa
names.Add ("1") ;
names.Add ("2") ;
names.Add ("3") ;

// CoxpaHeHue
Save (names, "test", "ValueName");

// BarpyxaeM COXpPaHEHHBIT OOBLEKT

object obj = null;

Load (ref obj,"test", "ValueName");
foreach (string str in (obj as ArraylList))
{

Console.WriteLine (str);

19.19. OnpepeneHne Tnna caina
no paclumpeHuio

Tun ¢aiina MokHO nonyuuth W3 peectpa (iuctuHr 19.14). [Ipumepsl Tunor ¢aii-
JIOB (cm. makdice pazo. 24.5):

auoaagoaodaaaq

text/plain — OOBIYHBIN TEKCT;

image /bmp — n300paxkeHue popmara BMP;
application/pdf — PDF-daiin;

image/gif — u3o0paxenue popmara GIF;
image/jpeg — n300paxkenue ¢popmara JPEG;
text/xml — JOKyMEHT B (popmate XML;
application/msexcel — (aiin MS Excel;

application/msword — ¢atin MS Word.
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Nuctunr 19.14. OnpepeneHne Tuna danna Nno pacwmMpeHuro

using System;

using Microsoft.Win32;

namespace FileTypeByExt

{

class Classl

{

[STAThread]
static void Main(string[] args)

{

// Tun (content) no ymMosi4aHmio
const string DEFAULT CONTENT TYPE = "application/unknown";

string fileContentType;

// Pacumpenne odanna
string fileExtension = ".Jjpeg";

try
{
// Viem B peecTpe BETKY, COOTBETCTBYIIUYO PaCIMPEHMIO
RegistryKey fileextkey =
Registry.ClassesRoot.OpenSubKey (fileExtension) ;
// TlosmlydaeM THI
fileContentType = fileextkey.GetValue ("Content Type",
DEFAULT CONTENT TYPE).ToString();
}
catch (Exception e)

{
fileContentType = DEFAULT CONTENT TYPE;

Console.WriteLine (e.Message) ;

Console.WritelLine (fileContentType) ;

19.20. CospaHue GUID

Knace system.Guid nmo3possiet crenepupoBats cTpoky GUID (suctunr 19.15).
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INncturr 19.15. Cospanue GUID

using System;

namespace GenerateGUID
{
class Classl
{
[STAThread]
static void Main(string[] args)

{

System.Guid guid = System.Guid.NewGuid() ;
Console.WriteLine (guid.ToString()) ;

19.21. bnokupoBKa KomMnbloTepa

Kon, nmpusenennsiii B nucturre 19.16, 61okupyeT KOMIBIOTEP Tak ke, Kak OyATo
OblJ1a HAXKaTa KOMOWHALIMS KiaBuil <Z>+<[ >,

" NucTuHr 19.16. BrokupoBka kKomnbroTepa
(kaK No KOMOMHaUMKU KnaBuw <FA>+<L>)

using System;

using System.Runtime.InteropServices;

namespace LockUp
{
class Classl

{
[Dl1lImport ("user32.d11")]

public static extern void LockWorkStation ();

[STAThread]

static void Main(string[]
{
LockWorkStation () ;

args)
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19.22. Kak cosgatb COM-06bekT no GUID?
Cozmaane COM-00swekrta o GUID:

Activator.CreateInstance (Type.GetTypeFromCLSID (clsid));

19.23. Nouyemy yHUuUTOXaeTca remoting-o6beKT?

[lo ymonuanuto, eciiu kK MeTozam remoting-o0bekra 5 MUHYT He oOpaluarores, OH
CUMTAETCsl HEHYKHBIM W BbITpYkaeTcs. YToObI UBMEHHUTh TaKoe MOBEACHHUE, MOXK-
HO czieflaTh, HaNpUMep, Tak (BHYTpH TeJla Kjlacca remoting-o0beKTa):

public override object InitializelifetimeService()

{

return null;

19.24. Owmnbka SerializationException:
"BinaryFormatter Version incompatibility”
npun ucnonb3osaHun .NET Remoting

[Tpu ucnonszoBanun .NET Remoting nHoraa Bo3HrKkaeT ommbOka

[SerializationException: BinaryFormatter Version incompatibility.
Expected Version 1.0 Received Version 1835627630.1699884645.]

Orta omubKka cBsi3aHa ¢ Te€M, YTO KIMEHT IMOJlydaeT He OWHapHbIe JaHHbBIE, a Mpo-
croi HTML-TeKkcT, U3 KOTOpPOro BinaryFormatter MBITAETCS MOJYYUTh 3aroj0BOK
naketa. COOTBETCTBEHHO BMECTO peajbHOTO HOMEpa BEPCHUM MOIY4YaeTCsl HEeKoe
ctpanHoe uncio. [loceiika HTML-Tekcra BMecTo OMHapHOTO MOTOKA Yalle BCero
cBsizaHa ¢ owmmOkoi, kotopyto IIS mocwumaer B Buge HTML, nanpumep, owmu6-
ka 404 (atin ve Haivimen) unu 500 (BHyTpeHHsS OMOKa cepBepa):

HTTP/1.1 500 Internal Server Error
Server: Microsoft-IIS/5.0

Date: Mon, 22 Apr 2002 21:25:44 GMT
Cache-Control: private

Content-Type: text/html; charset=utf-8
Content-Length: 3286

bonee penxuit cnyuait — oummbka B Hactpoiikax .NET Remoting, xoraa kiveHT
OXHJaeT NaHHble B OMHAapHOM (opMaTe, a cepBep OTHpaBISET UX C TOMOILIBIO
npotokona SOAP.

Coii BapuaHT peaiu3auuu remoting-kanana npenaiaraet Puuapn brneserrt (Richard
Blewett): www.dotnetconsult.co.uk/weblog/permalink.aspx/827189d3-ee(Oe-444f-
b01d-bf9ce9170f5c.
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19.25. Ucnonb3oBaHune Speech API

Jlns BocnpoW3BEAEHHs TEKCTa TOJIOCOM MOXKHO BOCIMOJIBb30BaThCsi OMONIMOTEKON
Microsoft Speech (nuctunr 19.17). Jlng 3Toro K MpoeKTy HY>KHO MOAKIIOYHUTH
COM-o6pexT Microsoft Speech Object.

NuctnHr 19.17. Ucnonb3oBaHue Speech API

using System
using System
using System
using System
using System
using System
using System

’

.Drawing;

.Collections;

.ComponentModel;

.Threading;

.Windows.Forms;

.Data;

using SpeechlLib;

namespace SA

{

public class Forml

{
private
private
private
private
private
private
private
private
private
private

private

// OCHOBHOM O6BEKT SAPI

PI5

System.
System.
System.
System.
System.
System.
System.
System.
System.
System.

System.

Windows.
Windows.
Windows.
Windows.
Windows.
Windows.
Windows.
Windows.
Windows.
Windows.

Forms

Forms
Forms

Forms
Forms
Forms

Forms.

Forms

System.Windows.Forms.Form

.TextBox textBoxl;
Forms.
.Button btnExit;
.Button btnSpeak;
Forms.

Panel panell;

CheckBox cbSaveToWave;

.ComboBox cbVoices;
.TrackBar Volume;
.Label labell;

Label label2;

.TrackBar Rate;

ComponentModel.Container components = null;

SpVoice m voice;

public Forml ()

{

InitializeComponent () ;

protected override void Dispose( bool disposing )

{

if ( disposing )
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}

if

{

(components != null)

components.Dispose () ;

base.Dispose ( disposing );

#region Windows Form Designer generated code

#endregion

[STAThread]
static void Main()

{

Application.Run (new Forml ());

private void btnSpeak Click(object sender, System.EventArgs e)

{

if

{

((Convert.ToInt32 (btnSpeak.Tag) == 0) && (sender != null))

// ToBOpUTH
btnSpeak.Tag = 1;
btnSpeak.Text = "STOP";

try

{

// Eciu BHIOpaHa 3BYKOBas Cxema
if (cbVoices.Text.Length >0)
{
// YCTAHOBUTH SBYKOBYK CXEMY
m voice.Voice = m voice.GetVoices (
string.Format ("Name={0}", cbVoices.Text),
"Language=409") .Item(0) ;

// BammuchHBaTh B Ganl
if (cbSaveToWave.Checked)
{
SaveFileDialog sfd = new SaveFileDialog();
sfd.Filter =
"All files (*.*)|*.*|wav files (*.wav) |*.wav";
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sfd.Title = "Save to a wave file";
sfd.FilterIndex = 2;
sfd.RestoreDirectory = true;
if (sfd.ShowDialog ()== DialogResult.OK)
{
SpeechStreamFileMode SpFileMode =
SpeechStreamFileMode.SSFMCreateForWrite;
SpFileStream SpFileStream = new SpFileStream();

SpFileStream.Open (sfd.FileName, SpFileMode, false);

m voice.AudioOutputStream = SpFileStream;
m voice.Speak (textBoxl.Text,
SpeechVoiceSpeakFlags.SVSFlagsAsync) ;
m voice.WaitUntilDone (Timeout.Infinite);
SpFileStream.Close () ;

}

else

{
// TIpOCTO TOBOPUTH
m voice.Speak (

textBoxl.Text, SpeechVoiceSpeakFlags.SVSFlagsAsync) ;

}

catch

{

MessageBox. Show ("Oumbxa") ;

}

else

{

// OCTaHOBUTBH BOCIIPOM3BEICHME

btnSpeak.Tag = 0;

btnSpeak.Text = "SPEAK";

m voice.Speak(null, (SpeechVoiceSpeakFlags)2);

m voice.Resume () ;

private void btnExit Click(object sender, System.EventArgs

{
this.Close();
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private void Forml Load(object sender, System.EventArgs e)
{

m voice = new SpVoice();

m voice.EndStream += new

_ISpeechVoiceEvents EndStreamEventHandler (
m voice EndStream);

// TomyunTh BCE 3BYKOBBIE CXEMEL

foreach (ISpeechObjectToken t in m voice.GetVoices("",""))

{

cbVoices.Items.Add (t.GetAttribute ("Name") ) ;

// BamaHue TPOMKOCTU
private void Volume Scroll (object sender, System.EventArgs e)

{

m voice.Volume = Volume.Value;

// BamaHue CKOPOCTM BOCIIPOMU3BEICHNMS
private void Rate Scroll (object sender, System.EventArgs e)

{

m_voice.Rate = Rate.Value;

// CoGriTue "koOHel BoCHpon3BemeHmsa"
private void m voice EndStream(
int StreamNumber, object StreamPosition)

btnSpeak Click(null, null);
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PerynapHblie BbipaXeHus

20.1. lNounck cosnageHus

Meton System.Text.ReqularExpressions.Regex.IsMatch BO3BpAIIACT true, €CIIH
CTPOKa COBMNAJAET C YKa3aHHBIM PEryJIIpHBIM BbIpa)KEHUEM:

string text =...; // TekcrT

string regstr=...; // peryjgapHOe BHpPaxXeHVEe

if (System.Text.RegularExpressions.Regex.IsMatch (text, regstr))
Console.WritelLine ("CoenamaetT") ;

else

Console.WriteLine ("He cormnamaet");

HexkoTopsie perynspHbie BeipakeHus npuseneHsl B Taon. 20.1. HekoTopsle cTpoku
Ha4YMHAIOTCS ¢ CUMBOJIA @ IJIs1 TOrO, YTOOBI HE YCJIOKHSTh KOHCTPYKLHMIO peryJisip-
HBIX BBIPKEHUH TOMOTHUTENbHBIMU CII3LLIAMHU.

Ta6nuya 20.1. [pumepsl perysisipHbIX BblpaXXeHui

PerynsipHoe BbipaxeHue 3HauveHue KommeHTapum
@ M\s*3g" MycTas e ~ — Hayano CTPOKW;
CTpoka

e \s — pasgenuTtens;
® $ — KOHeL, CTPOKH

"A0-9]*S" Tonbko e ~ — Hayano CTPOKu;

Lmcbpbl
e [0-9] — nobon cumeon

13 grnanasoHa 0—9;

® $ — KOHeL, CTPOKH
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Ta6nuya 20.1 (okoHuaHue)

PerynsapHoe BbipaxeHue 3HaueHue KommeHTapum
"la-ZA-Z ]la-zA-Z 0-9]*" Nms nepe- Nms HaumHaeTcs ¢ Bykebl
MEHHOW UNN NogyepKnBaHus, 3aTtem
cnenytoT OykBbl, LMpbI NN
3HaKu nogyepknBaHmsa (CUM-
Bon * o6o3Ha4yaeT "Hu 0gHO-
ro, oguH unu donee npeapl-
AYLNX BbIpaxeHnin")
"la-ZA-Z ]la-zA-Z 0-9]1(0,31}" Nmsa AHanorunyHo npegbiayLiemy
nepeMeHHON, BbIPaXXeHUto, HO CUMBON *
He Gonee 3aMeHEH BbipaXXeHnem

32 cumBsonoB

{0, 31}, obo3HavaoWwmm
4YUCIIO BO3MOXHbIX NOBTOPE-
HUIA

"(1[012]1[1-9]):[0-5][0-9]7 (am|pm)" Bpems CumBon | o3HayaeT BbIOOp
B hopmaTte  ogHoro u3 BapuaHTos. Cum-
AM/PM BOM ? O3HayaeT NoBTOPeHne
"Unu oguH pas unu HUM ogHo-
ro"
"0?[0-9]11[0-9]|2[0-3]" Bpemsa Bo3MOXHbI TpM UHTEpBana:
Unu Kkopoye B 24-yacoeom 00—09, 10—19 n 20—23
"[01]2[0-9]|2[0-3]" dopmaTte

20.2. Nouck n nonyyeHne coBnasLlero Tekcra

MeTOI[ Match BO3BpaIacT TEKCT, COBMABIIXK C PEeryJIIpHBIM BBIPA’KCHHUEM. Ecmu
COBITAACHUEC OTCYTCTBYCT, BO3BpAILLIACTCA IIyCTasd CTPpOKaA.

HpHMep — BBIACJICHUC YHCJla U3 CTPOKHU:

string text = "TewmmnepaTypa paBHa 19 rpanycam";
System.Text.ReqgularExpressions.Match match =
System.Text.ReqgularExpressions.Regex.Match (text, @"\d+");

Console.WriteLine (match.ToString()); // HameuaraeT 19

[Tpu HeoOX0AMMOCTH HAHTH BCE COBMAZCHHUS MCIIOb3YETCs METOA Matches:

string text = "TewmmnepaTypa paBHa 19 rpanycam. 3aBTpa Oymet 20.";

System.Text.RegularExpressions.MatchCollection matchs =
System.Text.ReqularExpressions.Regex.Matches (text, @"\d+");

foreach (System.Text.RegularExpressions.Match m in matchs)

{

Console.WriteLine (m.ToString()); // Haneuaraer 19 m 20
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Bce coBmaneHus MOXKHO HalTH M C MOMOIINbBIO METOAA Match, BBI3bIBAas METOJ
NextMatch() JIO TeX TMOp, MOKA CBOWCTBO Success OyAeT BO3BpallaTh true
(cm. pazo. 20.4).

20.3. lNouck ¢ 3ameHom

Ilouck ¢ 3amenHoi OCYHICCTBIIACTCA C TMOMOWIBIO METOAAa Replace Kjacca
System.Text.RegularExpressions.Regex (HMCTM}H‘20.1)

Jlncturr 20.1. 3ameHa TeroB <b>. .</b>Ha <i>. .</i>C NOMOLUbIO
perynsipHbIX BbIpaXXeHUN

// Crpoxka
string text = @"Urak, <b>nomuck c 3ameHon</b> ocymecrtBigerca "+
"c nomoupin Meroma <b>Replace</b>";
// BHINOJIHEHVE 3aMEHE
text = System.Text.RegularExpressions.Regex.Replace (
// cTpoxra
text,
// peryyapHOe BHPaxeHue IJIS [OUCKA
@"<p>(.*?)</b>",
// perysapHoe BEPAaXeHMEe IJIS 3aMeHH
QU<I>$1</I>",
// TlapaMeTphl 3amMeHbl — UTHOPMPOBATH PETUCTP CUMBOJIOB
System.Text.RegularExpressions.RegexOptions.IgnoreCase
)i
Console.WritelLine (text) ;

20.4. PazpgeneHne CTPOKM Ha cjioBa

Jns pazneneHus CTPOKM Ha CJI0Ba MOXKHO MCHOJIB30BaTh PEryJsipHOE Bblpa)KeHUE
"w+" (mactuHr 20.2).

NucTtuHr 20.2. PaspeneHue CTPOKM Ha cnoBa

// ByIeT XpaHuUTb COomepxmMoe baiia
string InputStr;

// OTKpBITH Gais g YTeHWUS
using (StreamReader reader = new StreamReader ("input.txt"))
{

// TlpounTaTh BecChb Gain

InputStr = reader.ReadToEnd() ;
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Match match = Regex.Match (InputStr, Q@"\w+");

// 1MKJI IO BCeM CJIOBaM
while (match.Success)

{
// TlonmydyaeM ouepernHoOe CJIOBO
string word = match.ToString() ;

// Tlepexon K CJenylueMy CJIOBY
match = match.NextMatch() ;

20.5. Pa3z6op CSV-chaitna c yuetomMm KaBbluek

YacTo BO3HMKaeT HEOOXOAUMOCTb Pa3o0paTh CTPOKY Ha YaCTH, 3alUCAaHHbIE Yepes
paszzienuresib, HO MPH 3TOM YUYHUTBIBATh, YTO Pa3[esUTelb MOXKET MPUCYTCTBOBATD
BHYTpH KaBbruek (siuctunr 20.3).

NucTtunr 20.3. PasGop CSV-ghaiina ¢ y4eTom kaBbitek

using System;
using System.Text.RegularExpressions;

namespace ParseCSV
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
string separator = ";";
"AAA;BBB; \""CCC; DDD\";EE";

string input

string pattern =
string.Format (" {0} (?=(2: ["\"]*\" [P\"]*A\")* (2L ["\"]*\")) ",
separator) ;

string [] result = Regex.Split (input, pattern);

// BeiBemeT 4 CTPOKM:
// RAA

// BBB

// "CCC;DDD"

// EE
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foreach (string str in result)

{

Console.WriteLine (str);

20.6. BoipeneHne MakpoumeH

JIuctunr 20.4 moka3pIBaeT 3aMCHY MAKpPOHWMCEH, YKAa3aHHbIX B CTPOKE C MOMOLIBIO
3HAKOB 3, HA UX 3HAYCHMUSI.

NuctuHr 20.4. BoigeneHne makpoumeH B dhanne

using System;

using System.Text.RegularExpressions;

namespace MacroNames

{

class Classl

{

static string paramPattern = @"%["\s%]+%";

[STAThread]
static void Main(string[] args)

{

// CTpoka C MakpolapaMeTpaMmi
string input = "start $M1% test 2M2% end";

// PazBop CTpoku
MatchCollection matches = Regex.Matches (input, paramPattern);
foreach (Match match in matches)
{
string paramName = match.Value.Trim('$');
Console.WriteLine ("VMma napameTpa: {0}", paramName);

// 3mecb Kak-TO BHUMCIISEM 3SHAUEHME [apaMeTpa
string paramValue = string.Format ("!{0}!", paramName);

// 3Bamensem

input = Regex.Replace (input, match.Value, paramValue);
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Console.WriteLine (input) ;

20.7. NameHeHue chopmaTa aartbl

Crenyrolee BelpaskeHHE U3MEHsET (popMaT gaThl ¢ mm/dd/yy Ha dd-mm-yy:

string input = "12/24/04";

string output = System.Text.RegularExpressions.Regex.Replace (input,
"\\b (?<month>\\d{1,2})/ (?<day>\\d{1,2})/ (?<year>\\d{2,4})\\b",
"${day}-${month}-${year}");

Console.WriteLine (output); // HaneuaraeT 24-12-04

20.8. 3ameHa 3aronoBka HTML-chaitna

Kon w3 nuctunra 20.5 3amenset 3aronosok HTML-daiina u BHIBOAUT €ro Ha KOH-
COJIb.

Nucturr 20.5. 3ameHa 3aronoska HTML-danna

FileStream fs = new FileStream( "test.htm",
FileMode.Open, FileAccess.Read );
StreamReader sr = new StreamReader( fs );

Regex r = new Regex( "<TITLE>(.*)</TITLE>" );
string s;
while( (s = sr.ReadLine()) != null )
{
if( r.IsMatch( s ) )
s = r.Replace( s, "<TITLE>HoBemt 3arojioBok tamna ${1}</TITLE>" );
Console.WriteLine( s );

}

OnwMcaHue ${1} BO3BpalllaeT IpyIy, OTMEUCHHYIO MEPBbIMM CKOOKaMu B pery-
JIAPHOM BBIPpaXXC€HHWU, T. €. BECb TCKCT MEXKAY TE€raMu <TITLE> U </TITLE>.

20.9. TecTpoBaHue perynfapHbIX Bbipa)>keHui

HpOBepl/lTb MPpaBUJIbHOCTL PETYJIAPHOI0 BbIPAXKEHUA MOXKHO C MOMOUIBKO MHOI'HMX
UHCTpYMEHTOB, Hanpumep, Expresso ot CodeProject mnu RegexDesigner ot
SellsBrothers.com.
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20.10. NMpumepbl perynapHbIX Bbipa)keHui

MHOxeCcTBO NpUMEpPOB MOXKHO HaiTh Ha caifte http://regxlib.com. HekoTtopsie
NpUMepbl IPUBEJCHBI 1ajiee.

20.10.1. E-mail

Bripaxenue:
Awl=. \wlI\w@\w[-. \wl*\w\.\w{2,3})

[IpaBunbHO:
[foo@bar.com], [foobar@foobar.com.au]
HenpasunbHo:

[foolbar], [$$$@bar.com]

20.10.2. NMonoXxurtesibHble AeCATUYHbIE YNCna

BeipaskeHue:
(M\A*\L2\AX [1-9]4\d*$) | (M [1-9]+\d*\ . \d*$)

[IpaBunbHO:
[0.050], [5.0000], [5000]
HenpasunbHo:

(01, [0.0], [.0]

20.10.3. HTML-tern

BeipaskeHue:
<[ >]+>

ITpaBuneHoO:
[<html>]

HenpaBuneHo:

[text], [test>]

20.10.4. HTML-tern c Java-npusBsaskoi

Bripaxenue:
<[a—ZA_ZJ [A>]*\SOH\W+:(\W+‘ v [/\IJ*I |"[/\"J*"> [/\>J*>

[TpaBunpHoO:

[<IMG onmouseover="window.close () ">]



224 Mnaa 20

HenpaBuneHo:
[<IMG src="star.gif">]

20.10.5. HTML-tern c atpnbyramm

BeipaskeHue:

<([M\s>1%) (\s["<]*)>

[TpaBuneHoO:

[<img src="truc">], [<body background='...'>], [<p align="left'>]
HenpaBuneHo:

[<br>], [</body>], [<p>]

20.10.6. Ctpokn HTML-uBeTOB

BeipaskeHue:

~(#) {1} ([a-fA-F0-9]) {6}$
ITpaBunpHoO:

[(#FFFFFF], [#FF3421], [#00FF00]
HenpaBuneHo:

[232323], [f#fddee], [#£d2]

20.10.7. XML-Tern (3akpbiTble Tern)

BripaskeHue:

<O\wk) (\s (\wk=".%2") 2) % ((/>) | ((/*2)>.%2</\1>) )

[IpaBunbHO:

[<body> text<br/>More Text </body>], [<a href="link.html">Link</a]
HenpasunbHo:

[<p> Some Text <p>], [<hr>], [<html>]

20.10.8. MAC-appec

Bripaxenue:

~([0-9a-fA-F] [0-9a-fA-F]:) {5} ([0-%a-fA-F] [0-9a-fA-F])$
[IpaBunbHO:

[01:23:45:67:89:ab], [01:23:45:67:89:AB], [fE:dC:bA:98:76:54]
HenpasunbHo:

[01:23:45:67:89:ab:cd], [01:23:45:67:89:Az], [01:23:45:56:]
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20.10.9. ma makpoca (popmat @@uma@@)
BeipaskeHue:

@{2} ((\S)+)e{2}

[IpaBunbHO:

[@Rtest@@], [@Cnamel@], [RB2342RQ]

HenpaBuneHo:

[Qtest@], [@@na me@@], [@@ name@@]

20.10.10. Bpems

Bripaxenue:
([0-1110-9]12[0-3]):[0-5][0-9]
ITpaBuneHoO:

[00:00], [13:59], [23:59]
HenpasuibHo:

[24:00], [23:60]
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B uactu npumepoB ucnosneszyercs cienyromuii XML-daiin (books.xml):

<?xml version='1l.0' encoding='IS0-8859-1"' ?>
<ListOfBooks>
<Book>
<Title FontSize="8">Title-1</Title>
<Price>50</Price>
</Book>
<Book>
<Title FontSize="10">Title-2</Title>
<Price>150</Price>
</Book>
</ListOfBooks>

21.1. 3arpy3ka cogepxumoro XML n3 caina
21.1.1. BapwmaHTt 1

Crnenmyrommii ko HareyataeT ctpoky "Title-150Title-2150":

// Barpyska XML mu3 daiia

XmlDocument doc = new XmlDocument () ;
doc.Load ("books.xml ") ;

// Tokas comepxmoro XML

Console.WriteLine (doc.InnerText.ToString()) ;

C noMoulbl0 CBOMCTBA Innerxml MOKHO MOJIYYMTh AOCTYN K camoMy XML-kony
JIOKYMEHTa!

// Haneuataer XML-KOHI OOKYyMEHTa
Console.WriteLine (doc.InnerXml.ToString());
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21.1.2. BapmaHrt 2

Hns 3arpy3ku coxmepkumoro XML w3 daiina MOXHO HCHONB30BaTh KJlacc
xmlTextReader (JIUCTUHT 21.1).

TNucTtunr 21.1. 3arpy3ka cogepxxumoro XML u3 charina

using System;
using System.IO;
using System.Xml;

static void Main (string[] args)
{
FileStream fs = new FileStream("Sample.xml", FileMode.Open) ;
XmlTextReader xmlreader = new XmlTextReader (fs);
while (xmlreader.Read())
{

Console.WriteLine ("{0,-10}{1,-10}{2,-10}",
xmlreader.NodeType.ToString (),
xmlreader.Name, xmlreader.Value) ;

}
xmlreader.Close () ;
fs.Close();

21.2. 3arpy3ka cogepxumoro XML ns URL

Knacc xmlTextReader yMmeeT 3arpyxkatb XML u3 3amanHoro anpeca (Juc-
tHHT 21.2).

TNMucTtunr 21.2. 3arpy3ka copgepxkumoro XML no URL

using System;
using System.Xml;

static void Main (string[] args)
{

XmlTextReader xmlreader =

new XmlTextReader ("http://localhost/sample.xml");
while (xmlreader.Read())
{
Console.WriteLine ("{0,-10}{1,-10}{2,-10}",
xmlreader.NodeType.ToString (),
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xmlreader.Name, xmlreader.Value) ;

}

xmlreader.Close() ;

21.3. 3arpy3ka cogepxumoro XML ns ctpoku

Kracc xmlTextReader ymeer 3arpyarb XML u3 cTpoku (suctusr 21.3).

TNMucTtunr 21.3. 3arpy3ka cogepxxumoro XML u3 ctpoku

using System;
using System.Xml;
using System.IO;
using System.Text;

static void Main(string[] args)
{
string xmlData =
"<?xml version='1l.0' encoding='utf-8' ?><a><b>Some data</b></a>";
UTF8Encoding utf8 = new UTF8Encoding() ;
byte[] byteData = utf8.GetBytes (xmlData) ;
MemoryStream ms = new MemoryStream (byteData) ;
XmlTextReader xmlreader = new XmlTextReader (ms) ;
while (xmlreader.Read())

{

Console.WriteLine("{0,-20}{1,-10}{2,-10}",
xmlreader.NodeType.ToString (),
xmlreader.Name, xmlreader.Value) ;

}

xmlreader.Close () ;
ms.Close () ;

21.4. O6xop Bcex anemeHTtoB XML-cpaitna

O6xon Bcex anemenToB XML-(aiina nmokaszan B nmuctunre 21.4.

Nuctunr 21.4. O6xoAa Bcex anemeHToB XML-cparina

// Barpyska XML mu3 daiia
System.Xml.XmlDocument doc = new System.Xml.XmlDocument () ;
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doc.Load ("books.xml") ;
System.Xml.XmlNode root = doc.DocumentElement;
// Haneuaraer "doc.DocumentElement=ListOfBooks"
Console.WriteLine ("doc.DocumentElement={0}", root.LocalName) ;
foreach (System.Xml.XmlNode childnode in root.ChildNodes)
{
// HamneuaraeT cHauajia CTpoky "Title-150", =zaTem "Title-2150".
// DTV CTPOKM SABJISIOTCS CJIMSAHUEM TEKCTa IOBYX
// y3JIOB KOPHEBOTO B3JIEMEHTAa

Console.WriteLine (childnode. InnerText.ToString()) ;

21.5. NoanemeHTHOe UTeHne XML-dpaitna

[NosnementHoe urenne XML-daiina ¢ MOMOILBIO xmlTextReader MOKa3aHO B JIMC-
tuHre 21.5. Cnenyer oTMeTHTh, UTO OyayT OTOOpakKeHbl BCE THUIBI 3JIEMEHTOB
¢aiina, BkIOYas pazfenuTenbHble MpoOesibl (BBIBOL MPUBOAMTCS C COKpalle-
HUSMH )

XmlDeclaration
Whitespace
Text:Title-1
EndElement
Whitespace
Text:50
EndElement

JluctuHr 21.5. NoanemeHTHoe YTeHue XML

System.Xml.XmlTextReader reader =
new System.Xml.XmlTextReader ("books.xml") ;
while (reader.Read())
{
if (reader.NodeType == System.Xml.XmlNodeType.Element)
{
reader.Read () ; // Uuraem comepxmMoe y3ia
Console.WriteLine ("{0}:{1}", reader.NodeType, reader.Value);
} else {
Console.WriteLine ("{0}", reader.NodeType);

}
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21.6. YteHune aTpnbyTOB

YreHue aTpuOyTOB OCYILECTBIISIETCS C MOMOILLIBIO METOJA GetAttribute (), KaK Mo-
kazaHo B juctuHre 21.6. [IpoBepka Ha Tun y3na HeoOXonuma, T. K. MHaue OyayT
HaWJEHbl HE TOJIbKO OTKPBIBAIOIIKE AJIEMEHTHI (XmlNodeType.Element), HO U 3a-
KpbIBarolye (XmlNodeType .EndElement).

JNuctunr 21.6. YteHne atpnbyToB

System.Xml.XmlTextReader reader =
new System.Xml.XmlTextReader ("ex001l.xml");
while (reader.Read())

{
if (reader.NodeType == System.Xml.XmlNodeType.Element)

{

if (reader.Name.Equals ("Title"))

{
Console.WriteLine ("<{0}>", reader.GetAttribute ("FontSize"));

}

reader.Close() ;

21.7. YteHme Bcex aTpnbyTOB

UYreHvie Bcex aTpruOyTOB MPOU3BOIUTCS C TIOMOILIBIO METO/Ia MoveToNextAttribute (),
Kak ImokasaHo B jquctuHre 21.7.

JNlvcTnHr 21.7. YteHune Bcex aTpmbyTOB

System.Xml.XmlTextReader reader =
new System.Xml.XmlTextReader ("ex001l.xml");
while (reader.Read())
{
if (reader.NodeType == System.Xml.XmlNodeType.Element)
{
if (reader.HasAttributes)
{
while (reader.MoveToNextAttribute ())
{
Console.WriteLine ("{0} = {1}", reader.Name, reader.Value);

}



232 naga 21

}

reader.Close () ;

21.8. 3anucb atpnbyToB

3anuch aTpuOyTOB BBITIONHACTCS IO 3alWCH  COJACPIKUMOro 3JeMeHTa  (JIvc-
TUHT 21.8).

JNvcTnhr 21.8. 3anuck atpubyToB

System.Xml.XmlTextWriter xmlwriter =
new System.Xml.XmlTextWriter ("ex002.xml", null);

xmlwriter.WriteStartDocument () ; // 3aromosok XML
xmlwriter.WriteStartElement ("ListOfBooks") ; // KOPHEBO BJIEMEHT
xmlwriter.WriteStartElement ("Book"); // xumura 1

xmlwriter.WriteStartAttribute ("FontSize", null); // aTpubyT
xmlwriter.WriteString ("8") ;

xmlwriter.WriteEndAttribute () ;

xmlwriter.WriteString ("Title-1"); // BHaueHMe 3JIEMEeHTa
xmlwriter.WriteEndElement () ;

xmlwriter.WriteEndElement () ;

xmlwriter.Close();

21.9. 3anucb gaHHbix B XML-dpaiin

3anuch JaHHBIX TMPOM3BOAMTCS C MOMOIIBIO Klacca System.Xml.XmlTextWriter
(ymactunT 21.9).

Mertoabl WriteStartElement M WriteEndElement pa60TaHDT Mo MPUHLMITY CTEKa:
WriteEndElement 3alMCbIBACT SaKpBIBaIOHII/Iﬁ QJIEMEHT NOCJIEAHCI0 OTKPbIBAIOLIC-
0 3JIEMEHTA, 3alMACAHHOI'O C MOMOIINBIO WriteStartElement.

Nuctunr 21.9. 3anuck aaHHbIx B XML-chan

System.Xml.XmlTextWriter xmlwriter =
new System.Xml.XmlTextWriter ("ex002.xml", null);

xmlwriter.WriteStartDocument () ; // 3aronoBok XML
xmlwriter.WriteStartElement ("ListOfBooks"); // KOpPHEBO! B3JIEMEHT
xmlwriter.WriteStartElement ("Book") ; // xHUDa 1

xmlwriter.WriteString ("Title-1");
xmlwriter.WriteEndElement () ;
xmlwriter.WriteStartElement ("Book") ; // xHUra 2
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xmlwriter.WriteString ("Title-2");
xmlwriter.WriteEndElement () ;
xmlwriter.WriteEndElement () ;
xmlwriter.Close();

HeKOTOpBIe KJIaCcCbl YMCIOT BBITNIOJIHATH 3allUCh CBOCT0 COACPKUMOI0 CaMOCTOA-
TCJIbHO!

System.Data.DataSet ds = new System.Data.DataSet();

ds.WriteXml ("result.xml");

21.10. 3anucb KommeHTapunes B XML-cpain

3anuch KOMMEHTApHUsl MPOM3BOJMTCS C MOMOLIBIO METO/A WriteComment Kjacca
System.xml.xXmlTextWriter. I 3amMCH CTPOK Ha PYCCKOM sI3bIKE HEOOXOIUMO
yKa3bIBaTh KOAUPOBKY (paiina.

System.Xml.XmlTextWriter xmlwriter =
new System.Xml.XmlTextWriter ("ex002.xml",
System.Text.Encoding.GetEncoding (1251)) ;
xmlwriter.WriteStartElement ("ListOfBooks") ;
xmlwriter.WriteComment ("Crpoxa xomMeHTapusa");
xmlwriter.WriteEndElement () ;
xmlwriter.Close();

21.11. 3anucb NnpocTpaHcTBa UMEH N NpecnKcoB
B XML-cpaitn

HpOCTpaHCTBO HWMCH 3JIEMEHTAa MOXHO YKa3bIBaTh IPHU €ro 3arucu:

// Bamumer <ListOfBooks>
xmlwriter.WriteStartElement ("ListOfBooks", null);
// Bammmer <ListOfBooks xmlns="http://localhost/test">
xmlwriter.WriteStartElement ("ListOfBooks", "http://localhost/test");
// Bammetr <prefix:ListOfBooks xmlns:prefix="http://localhost/test">
xmlwriter.WriteStartElement ("prefix",

"ListOfBooks", "http://localhost/test");

21.12. 3anucb B XML-cpain
cO cneumnanbHbiM oopmaTUpOBaHNEM
[To ymomuanuto XML-caiin 3anuceiBaercs 6e3 popMaTupoBaHus ¥ MPeCTaBIISIET

co0oit OAHY JJIMHHYIO CTPOKY. JIJis MOBBILICHUS YUTAEMOCTH (ailjia MOKHO yKa-
3bIBATh CUMBOJIBI ()OPMATHPOBAHUSI.
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System.Xml.XmlTextWriter xmlwriter =

new System.Xml.XmlTextWriter ("ex002.xml", null);
// BKIIOUUTE QOpMATMPOBAHME MNOKYMEHTA
xmlwriter.Formatting = System.Xml.Formatting.Indented;
// Ins BHOEJEHMS YPOBHS SJIEMEHTA MCIIOJNbL30BATH TaGYJISLMIO
xmlwriter.IndentChar = "\t';
// VIcnoJsb30BaTh OOVH CUMBOJI TaOyIIALMN
xmlwriter.Indentation = 1;

AHaJIOrMYHO MOXKHO YKa3aThb BbIpaBHHBAHHE C MOMOIIbIO, HAMPUMEp, ABYX MPO-
0eJIoB:
Al |

xmlwriter.IndentChar = ;
xmlwriter.Indentation = 2;

[lo ymomyanuto crpoku B XML-(aiin 3armuceiBatoTcs ¢ MOMOLIbIO JBOMHBIX KaBbl-
yek. Mcrmonp30BaHre OJMHOYHBIX KaBbIYEK MPOU3BOAUTCS CIETYIOIINUM 00pa3oM:

xmlwriter.QuoteChar = '\''; // MUCHOJL30BATL CTPOKMU
// C OOVHOUHBMM KaBbUKAaMA

21.13. Bbibopka na XML ¢ nomowbio XPath

Kpome 00brunbIx 3ampocoB (iucTuHT 21.10) MOXKHO HMCIONTB30BATh 3apaHee CKOM-
nuiMpoBaHHbie 3anpockl XPath (muctunr 21.11).

JNuctunr 21.10. MNpocTblie 3anpockl XPath

// BarpyxaeM XML-IOOKyMEHT
XmlDocument doc = new XmlDocument () ;
doc.Load ("book.xml") ;
// TloslyyaeM KOPHEBOW 3JIEMEHT
XmlNode root = doc.DocumentElement;
// TloslydaeM HYXHBIT y3eJl
XmlNode node =
root.SelectSingleNode ("ListOfBooks/Book [position()=1]1");

INMucTtunr 21.11. 3anpockl XPath

// CosmaHme XPath-moxymeHTa
System.Xml.XPath.XPathDocument xpdoc =

new System.Xml.XPath. XPathDocument ("books.xml") ;
System.Xml.XPath.XPathNavigator nav = xpdoc.CreateNavigator () ;

// Tpsamon szampoc XPath
System.Xml.XPath.XPathNodeIterator iteratorl =
nav.Select ("ListOfBooks/Book/Title") ;
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while (iteratorl.MoveNext ())
Console.WritelLine (iteratorl.Current) ;

// CroMmympoBaHHER 3anpoc XPath
System.Xml.XPath.XPathExpression expr =
nav.Compile ("ListOfBooks/Book/Price") ;
System.Xml.XPath.XPathNodeIterator iterator2 = nav.Select (expr);
while (iterator2.MoveNext ())
Console.Writeline (iterator2.Current) ;

21.14. BoluncneHue BbipaXKeHuin
¢ nomoubio XPath

C momompto XPath MO)XHO TPOW3BOAWTH BHIUMCIEHHWS, HANPUMEP, BBIYUCIUTH
CYMMY YKa3aHHBIX 3JIEMEHTOB (JiucTUHT 21.12).

JNlncturr 21.12. BoluncneHve cyMmmbl anemMeHToB ¢ nomouibio XPath

// BHUMCIISIOUMA 3anpocC C IPeOBaAPUTEbHON KOMIMIIALMENR
System.Xml.XPath.XPathExpression exprl =
nav.Compile ("sum(ListOfBooks/Book/Price/text ())");

Console.WriteLine (exprl.ReturnType) ;
if (exprl.ReturnType == XPathResultType.Number)
{

double summ = (double) nav.Evaluate (exprl);

Console.WriteLine (summ) ;

// BuUMCIISIOUMM 3amnpoc 6e3 NpenBapUTESIbHOM KOMIIIALIANA.
// KpoMe BHOOPKM MPOM3BOAUTCH APUOMETMUECKOE BLUMUCIIEHUE
double summl =
(double) nav.Evaluate ("sum(ListOfBooks/Book/Price/text ())*10");
Console.WritelLine (summl) ;

21.15. BbluncneHmne min n max
¢ nomoubio XPath

Crneuudukanus XPath 1.1 He noanepkuBaeT GYHKUMH min U max. BBIUMCIUTD X

3HAYCHUA MOXKHO C IIOMOUIbBIO 0oJ1ee CI0KHOTO 3arpoca.

// BuuMCIIeHMe min

System.Xml.XPath.XPathExpression expr = nav.Compile ("/ListOfBooks
/Book/Price[not (. > /ListOfBooks/Book/Price)]/text()");
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System.Xml.XPath.XPathNodeIterator iterator2 = nav.Select (expr);
iterator2.MoveNext () ;
Console.WritelLine (iterator2.Current) ;

BolurciieHne MakCUMyMa MPOM3BOAMTCS 3aMEHOM 3HaKa > Ha 3HAK < B BbIPAKEHUU
XPath.

21.16. Co3paHune XPathDocument na cTpoku

Camblit mpocToii crocod:

System.IO.StringReader srxml = new System.IO.StringReader (str);
System.Xml.XPath.XPathDocument xpdoc =
new System.Xml.XPath.XPathDocument (srxml) ;

21.17. XSL-TpaHccopmanma

XSL-tpaHcdopmanys ¢ MOMOUIbIO KJlacca System.xml.Xsl.XslTransform BBITIOJN-
HSIeTCS TaK:

System.Xml.Xsl.XslTransform xslt =
new System.Xml.Xsl.XslTransform();
xslt.Load ("books.xsl1l") ;
System.IO.StringWriter output = new System.IO.StringWriter();
xslt.Transform(nav, null, output);
Console.WriteLine (output) ;

Conepxxumoe daiina books.xsl:

<?xml version="1.0" encoding="UTF-8"7?>

<xsl:stylesheet xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform"
version="1.0">

<xsl:template match="/">
<html>
<xsl:value-of select="ListOfBooks/Book/Title"/>

</html>

<hr/>

<xsl:for-each select="ListOfBooks/Book">

Title=<xsl:value-of select="./Title"/><br/>
</xsl:for-each>
</xsl:template>
</xsl:stylesheet>

PesynbraTom OyaeT cneayrommi TeKCT:

<html>Title-1</html>
<hr />
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Title=Title-1<br />
Title=Title-2<br />

[Ipn HeoOxoarmMocTH monyunTh Ha Beixone (aiin B XML-dopmare B XSL-aiin
HY>KHO TOOABUTh CTPOKY:

<xsl:output method="xml" version="1.0" indent="yes"/>

21.18. XSL-TpaHccopmanma ¢ napameTpamMmm

Jns nepepaun mapameTpoB He0OXOAMMO, BO-NEPBBIX, CO3JaTh HK3EMIUIAP Kiacca
Xml.Xsl.XsltArgumentList, a BO-BTOPBIX, yKa3aTb mapameTpbl B XSL-caiine.
Takum o6pazom, XSL-daiin MmoxkeT ObITh TakuM (books.xsl):

<?xml version="1.0" encoding="UTF-8"7?>

<xsl:stylesheet xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform"
version="1.0">

<xsl:param name='min pos'>0</xsl:param>

<xsl:param name='max pos'>0</xsl:param>

<xsl:template match="/">
<xsl:for-each select="//Book[position() &lt;= $max pos
and position() &gt;= Smin pos]">
<xsl:apply-templates select="Title"/>
</xsl:for-each>

</xsl:template>
</xsl:stylesheet>

Kon Tpancdopmanmy BHIMISAIUT cleayonmmM o0pa3om:

System.Xml.Xsl.XslTransform xslt =
new System.Xml.Xsl.XslTransform();
xslt.Load ("books.xsl");
System.IO.StringWriter output = new System.IO.StringWriter();
// TlapameTpsl IpeoBpasoBaHMSA
System.Xml.Xsl.XsltArgumentList xsltArgs =
new System.Xml.Xsl.XsltArgumentList();

nwn
’

xsltArgs.AddParam("min pos", 1); // Bubupaem c 1 mo 5 nozuumm
xsltArgs.AddParam("max pos", "", 5);
xslt.Transform(nav, xsltArgs, output);

Console.WriteLine (output) ;

Kak BuIHO, 30€Ch C MOMOILBIO MapaMeTPOB Mbl BEIOMpaeM Bce 3amucH Book, ¢ MHU-
HUMAaJIbHOM MO0 MaKCUMAaJIbHYIO YKa3aHHYIO MO3WLMIO, YTO MO3BOJIAET AefaTh, Ha-
npumep, pa3OMBKY Ha CTPaHHULIbI.
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21.19. NpoBepkKa chaitna ¢ nomotybio XSD

C nomowpto XSD moxxHO OpoBepuTh cxeMy XML-gokymenra. Jluctunr 21.15
collepkuT mpuMep npoBepku XML-¢aiina, npuBeneHHoro B juctunre 21.13,
C MOMOLILIO CXEMBI M3 JIucTuHra 21.14.

- Mucunr 21.13. Mpumep XML-chaiina

<?xml version="1.0" encoding="utf-8" ?>
<address>
<name>John Smith</name>
<street>109 Abbey Close</street>
<city>Hayes</city>
<country> UK</country>
</address>

TNMucTtunr 21.14. NMpumep XSD-cdhanna

<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema">
<xs:element name="address">
<xs:complexType>
<xs:sequence>
<xs:element name="name" type="xs:string" />
<xs:element name="street" type="xs:string"/>
<xs:element name="city" type="xs:string"/>
<xs:element name="country" type="xs:string"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schema>

Nuctunr 21.15. MNporpamma nposBepku cxembl ¢ nomMoLbo XSD

using System;

using System.Collections;
using System.Data;

using System.IO;

using System.Xml;

using System.Xml.Schema;
using System.Text;

namespace XSD

{
public class XMLValidator
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string xmlFileName;
string xsdFileName;

public XMLValidator (string xmlFileName, string xsdFileName)

this.xmlFileName = xmlFileName;
this.xsdFileName = xsdFileName;

// CoobBmeHne o6 oumbke

static string errorMessage = string.Empty;
public string ErrorMessage

{

get { return errorMessage; }

// OBpaBoTuMK MPOBEPKU
public static void ValidationHandler (
object sender, ValidationEventArgs args)

errorMessage += args.Message + "\r\n";

public void Validate()
{
try
{
// Cxema
XmlTextReader schemaReader = new XmlTextReader (xsdFileName) ;
XmlSchemaCollection schema = new XmlSchemaCollection();
schema.Add (null, schemaReader);

// BammumaTop
XmlTextReader xmlReader = new XmlTextReader (xmlFileName) ;
XmlValidatingReader vr = new XmlValidatingReader (xmlReader) ;
vr.Schemas.Add (schema) ;
vr.ValidationType = ValidationType.Schema;
vr.ValidationEventHandler +=

new ValidationEventHandler (ValidationHandler) ;

// TlpoBepka
while (vr.Read());
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vr.Close();
}
catch (Exception e)
{

errorMessage += e.Message + "\r\n";

class Classl
{
[STAThread]
static void Main(string[] args)
{
XMLValidator v = new XMLValidator ("test.xml", "test.xsd");
v.Validate () ;
if (v.ErrorMessage.Length > 0)
Console.WriteLine (v.ErrorMessage) ;
else
Console.WriteLine ("OK") ;

21.20. B uem pasHuua mexpay InnerXmi,
OuterXmiw InnerText?

CrenyroLuii npuMep NoKa3blBaeT pa3HULLYY MEXIY 3THUMH CBOMCTBAMMU:

System.Xml.XmlDocument doc = new System.Xml.XmlDocument () ;
doc.LoadXml ("<book genre='novel' ISBN='1-861001-57-5"'>" +
"<title>Pride And Prejudice</title>" +
"</book>") ;

System.Xml.XmlNode root = doc.DocumentElement;

// OuterXml BkJHOUAEeT aTPUOYTH TEKYNEro y3Ja.

// Hameuaraer <book genre="novel" ISBN="1-861001-57-5">
// <title>Pride And Prejudice</title></book>
Console.WritelLine (root.OuterXml) ;

// Innerxml He BKINYAET ATPUOYTH TEKYyIEeTO y3J1a.
// Haneuaraer <title>Pride And Prejudice</title>
Console.WritelLine (root.InnerXml) ;
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// InnerText comepXuT TEKCT y3Ja.
// Haneuaraer Pride And Prejudice
Console.WritelLine (root.InnerText) ;

21.21. B uem pasHuua mexpay Load n LoadXml
knacca XmlIDocument?

Merton Load() 3arpyxaer XML-mokymeHt u3 daiina win ykazandoro URL, a
Loadxml — M3 cTpokH. [Ipu 3TOM ecThb cyliecTBeHHas pa3HHLA NP pa3dope I0Ky-
MEHTa: METOA Load () YMeeT paboTaTh C JOKYMEHTaMH, UMEIOLIIMU MeTaTeru, Ha-
npuMep:

<?xml version="..." charset="..." 2>

HOHblTKa 3any31/lTb ,HOKyMeHT C MeTaTteraMm C rnNoMoOUuIbIO LoadXml () BBI3OBET UC-
Kiouenre. Takum 06pa3oM, eciid Bpy4HYIO cuuTaTh XML-I0KyMEHT B CTPOKY M
3aTeM 3arpy»arthb ero ¢ MoMOIIbI0 METo/a Loadxml (), TO 00 OTCEYEHHH METAaTErOB
HEOOXOUMO 3a00TUTLCA CAMOCTOSTEILHO.

21.22. Kak po6asutb Xm/INode
N3 OAHOro fIOKYMeHTa B pyron?

MeTtop xmlNode.AppendChild MO3BOJIIET JOOABIATh Yy3Jibl TOJIBKO B TOT JOKYMEHT,
KOTOPOMY NPHUHAOJICIKUT Y3€II. I[J‘Iﬂ KOIMMPOBaHUA XmlNode MOKHO IIPUMEHHUTH CJiC-
JYIOLIUK KOA:

// destParent m sourceParent npuHamiexaT pasHeM XmlDocuments

public static void TransferChildren (XmlDocument destDoc,
XmlNode destParent, XmlNode sourceParent)

// CosmaeM BPEMEHHBN SJIEMEHT

XmlElement tempElem = destDoc.CreateElement ("Temp") ;

// TlepeHOCUM COIEPXMUMOE

tempElem. InnerXml = sourceParent.InnerXml;

// TlepeHOCUM [IOTOMKOB

foreach (XmlNode node in tempElem.ChildNodes)
destParent.AppendChild (node) ;

21.23. AHanor npocrToro ini-cpaiina
AN XpaHEeHN HacTpoeK

B oanom u3 FAQ npennaraercs 1OBOJIBHO MPOCTOH CHOCOO XpaHEHWsl HaCTPOeK
B XML-daiine. /Ing noctyna k cBOWCTBaM MCMONB3yeTCs KIIAcC DataSet:
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System.Data.DataSet ds = new System.Data.DataSet();
ds.ReadXml ("config.ini", XmlReadMode.Auto) ;

System.Data.DataTable table = ds.Tables["settings"];
System.Data.DataRow row = table.Rows[0];

string baseFolder = (string)row["base path"];
string updateFolder = (string)row["update path"];
string outputFileName = (string)row["output file"];

Cam (haiin MOKET BBINISJETh CIASAYIOLIMM 00pa3oM:

<?xml version="1.0" standalone="yes" ?>

<config>

<settings>
<base path>folderl</base path>
<update path>folder2</update path>
<output file>patch.bin</output file>

</settings>
</config>

ITocne u3smenenus HACTPOCK MOXKHO COXpPaHUTh (baf/'IJ'IZ

row["base path"] = "test";
ds.WriteXml ("config+.ini");

21.24. Pa6ora c ini-chainnamm

B ognoit u3 crateit MSDN (aBTop Panbd Bectdon (Ralf Westphal)) npeanaraercs
cnenyromuii cnocod padoTsl ¢ ini-hainamu. CHavana ini-paiin oTKphIBaeTCs Kak
OOBIYHBIN TEKCTOBBIN (aiiin. 3aTem ¢aiin nepesoautcs B XML-popmar. Hanpumep:
[MySettings]

Valuel=1

Type=2

Auto=true

Taxoii haiin 6GyaeT mpeoOpa3oBaH B CIEAYIOILYIO CTPYKTYPY:
<xml>
<section name=" MySettings ">
<item name="Valuel" value="1"/>
<item name="Type" value="2"/>
<item name="Auto" value="true"/>
</section>
</xml>

C XML-daiinom paborta mpousBoAuTcs cTaHmapTHeiMH cpenactBamu C#. [lpu
HEOOXOIMMOCTH COXPAaHUTh HACTPOHKHM 3TOT (haill CHOBa 3amMCchIBaeTCs B BHUIE
ini-¢aiina.
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Windows Forms

22.1. CBopaunBaHune nporpamMmbl B Tpei

Jns nobGaBneHus: BO3MOXHOCTH CBOPAauMBAHUS MPOrpaMMbl B Tpel HEoOXOAMMO
BBITOJIHUTD CJEAYIOLLYIO MOCIEA0BATEIbHOCTD JEUCTBUM:

1. JoGaButh Ha popmy komnoneHT Notifylcon 1 ycTaHOBUTE ero cBOWCTBa:

® CBOMCTBO Text 3aJlaeT TEKCT, KOTOPBIN OyaeT oToOpakaThCs TIpU TMOJBE/e-
HUM yKa3aTeJsisl MBIIIY K 3HAUKy B Tpee;

® CBOICTBO Tcon 3a/Ia€T caM 3Ha4YOK, OTOOpakaeMblil B Tpee.

2. JlobaBuTh 006paboTurkK COOBITHSL (POPMBI Resize, CKPBIBAIOLIMN MPUIOKEHHE U3
MaHeJu 3a7a4 Ipyu MUHUMU3aLUK:
private void Forml Resize (object sender, System.EventArgs e)

{
if (FormWindowState.Minimized == WindowState)
Hide ()
}

3. Hlo6aButh 00pabOTYHMK COOBITHS NotifyIcon.DoubleClick, BOCCTaHABJIHMBAIO-
MK MPUII0KEHHUE N0 IBOMHOMY LIETUYKY Ha 3HAUKe:

private void notifyIconl DoubleClick (object sender,
System.EventArgs e)

Show () ;
WindowState = FormWindowState.Normal;

}

4. HpI/I HCOGXOHI/IMOCTH, ,HOGaBI/ITB KOMITOHEHT ContextMenu H TIPpUBA3ATb €ro
K 3HA4YKy B TpE€C C NIOMOIIBIO CBOMCTBa NotifyIcon.ContextMenu.
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22.2. Kak caenatb chopmMmy,
He BUAMMYIO B NaHenm sapav?

Hns Toro utoGwl opMa He TOKa3bIBajach B MaHENH 3a/1ad, HeOOXOJUMO yCTaHO-
BUTb CBOMCTBO ShowInTaskbar B 3HAUEHHE false.

22.3. Kak ckpbITb rnaBHyto coopmy
npw ctapTe NPUNOXeHna?

YcraHoBuTe cBo#CcTBa (OPMBI: ShowInTaskbar PaBHBIM true, & WindowState paB-
HBbIM FormWindowState.Minimize. Jis mokaza dopmbl (Hanpumep, Mo cpabaThiBa-
HUIO TaliMepa) He0OXO0AMMO BOCCTAHOBUThL 3HAYECHHUS 3TUX CBOMCTR:

private void timerl Elapsed(object sender,
System.Timers.ElapsedEventArgs e)

this.ShowInTaskbar = true;
this.WindowState = FormWindowState.Normal;

22.4. Nony4yeHne Bcex LiBETOB B cUCTEMe

[MonyuuTh Bce 1IBETA B CUCTEME MOYKHO C MCIOJIb30BAHUEM OTPKEHHS (CM. MAK-
alce 2nagy 4):

System.Reflection.PropertyInfo[] PropArray =
System.Drawing.Color.Empty.GetType () .GetProperties () ;
foreach (System.Reflection.PropertyInfo prop in PropArray)
{
// OuIbTPyeM MeTOIRl, OCTaBJIIEM TOJILKO LIBETa
if (prop.PropertyType == typeof (System.Drawing.Color))
listBoxl.Items.Add (prop.Name) ;
}

Wnu ¢ moMo1ibio METOJIOB Kjlacca Enum (CM. makdice pazo. 8.1):
string[] colors= Enum.GetNames (typeof (System.Drawing.KnownColor) ) ;
foreach (string color in colors)
{

if (Color.FromKnownColor (

(KnownColor) Enum. Parse (typeof (KnownColor), color)).IsSystemColor)

{

// CucreMHEle LBeTa

listBoxl.Items.Add (color) ;

}
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else
{

// OcTasnbHble LBETAa

22.5. Nony4vyeHne NonoXxeHna Kypcopa MbiLLKN

Knacc system.Windows.Forms.Cursor OTBEHYaeT 3a KypCOp MBbILIH, METOJ Position
BO3Bpalla€T KOOPAWHATBI MbIIIN:

private void Forml MouseMove (object sender,
System.Windows.Forms.MouseEventArgs e)

// Bemomur "{X=200,Y=100}"

labell.Text = System.Windows.Forms.Cursor.Position.ToString() ;

// BuBOmIMM X U Y

label2.Text = string.Format ("X={0} Y={0}",
System.Windows.Forms.Cursor.Position.X,
System.Windows.Forms.Cursor.Position.Y
)

22.6. Kak oTnaBnuBaTb BCe UCK/TIOUYEeHNA?

Camblii O4eBHUAHBIN CIOCOO — JIOBUTH UCKITIOYEHUS B (DYHKLMH Main:

[STAThread]

static void Main()

{
try
{

Application.Run (new Forml());

}
catch (Exception e)
{
}

}

Eme onun cnioco6 — wcnonb3oBaHue 00paboTyHKa ThreadException:

[STAThread]
static void Main()
{

CustomExceptionHandler eh = new CustomExceptionHandler();
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Application.ThreadException += new
System.Threading.ThreadExceptionEventHandler (
eh.OnThreadException) ;
Application.Run(new Forml());

}

internal class CustomExceptionHandler

{
// OBpaBoTumMK MCKIOUEHMUS
public void OnThreadException (object sender,
System.Threading.ThreadExceptionEventArgs t)

MessageBox.Show (t.Exception.Message) ;

}

Cm. maxkoice pazo. 5.7 u 24.5.

22.7. Kak caenartb o6paboTumnk
ana coobweHnin Win32?

[lepexBaTuth coobuieHuss Win32 MOXXHO ¢ moMollbi0 WHTepdelica System.
Windows.Forms.IMessageFilter (JucTHHr 22.1). K coxanenuto, cooOeHus mpu-
xonuTcs oOpabatbiBaTh Mo koay. [lapameTpsl cooOmEeHHs TOCTYMHBI C MOMOIIBIO
CBOMCTB m.LParam M m.WParam. BTOpOi BapuaHT — KCIIOIB30BATh MEPEKPhITHE Me-
ToAa WndProc (JIUCTUHT 22.2).

NuctnHr 22.1. O6paboTumk coobieHun Win32

// Krmacc QwibTpa
public class MyMessageFilter : System.Windows.Forms.IMessageFilter
{
public bool PreFilterMessage (ref Message m)
{
// HaxaTue JI€BOM KHOIMIKM MBI
if (m.Msg == 513)
{
MessageBox.Show ("WM_LBUTTONDOWN is: " + m.Msg);
return true;
}

return false;
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// OBBeKT GuJIbTpa
static private MyMessageFilter msgFliter = new MyMessageFilter();

[STAThread]

static void Main()

{
// PerucTpauysa ofbekTa GUIIbLTPa
Application.AddMessageFilter (msgFliter);
Application.Run(new Forml());

JNvcTnHr 22.2. MeTopn WndProc

protected override void WndProc (ref Message m)

{
1bLog.Items.Add (String.Format ("Msg={0} L={1} w={2}",
m.Msg.ToString (), m.LParam.ToString(),
m.WParam.ToString()));
1bLog.SelectedIndex = 1lbLog.Items.Count-1;
// OBpaborka coolfumeHus C¢ KomoM m.Msg
base.WndProc (ref m) ;

22.8. Ectb in B C# aHanor ProcessMessages
n3 Delphi?

EcTb. MeTon Ha3pIBaeTCs Application.DoEvents ().

22.9. Npo6bnembl c ImageList
npw ucnonb3oBaHun EnableVisualStyles

Kon mis ucnipaBiieHnst mMpoOJieMbl € TmageList MPU BbI30BE EnableVisualStyles
BBITJISIIAT ClieAyroIuM obpa3om (aBTop Maptud Podunc (Martin Robins)):

public virtual void Main()
{
Application.EnableVisualStyles();
// Ber3oB DoEvents mnocjie mMeToma, yKa3aHHOTO BHIIE, pemaeT NpodseMy
Application.DoEvents () ;
Application.Run(new Forml());
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22.10. Kak nomeHATb cpoH MDI-okoH?
Hzmenenne pona MDI-okoH:

private void Form Load(object sender, System.EventArgs e)

{

foreach (Control ctl in this.Controls)

{
if (ctl is MdiClient) // found it

{
ctl.BackColor = Color.Yellow;
break;

22.11. OnpepeneHne paspeLleHNa 3KpaHa

Jna onpeaeneHust paspelieHUs 3KpaHa MOYKHO BOCMOJIb30BaThCs CBONCTBOM

System.Windows.Forms.Screen.PrimaryScreen.Bounds

22.12. OnpepeneHune paboueit obnactn akpaHa
6e3 cuctemMHoro Tpes

Mertoa Screen.GetWorkingArea (control) MO3BOJISIET MOJYYUTh pa60qu)O6HaCTB
9KpaHa 6e3 00JIaCTH CUCTEMHOTO Tpes.

Hanpumep, 1st OTKpbITHS ()OPMBI B YIJIy CUCTEMHOTO TPEsi MOKHO UCIOJIb30BaTh
creayromni ko (YCTaHOBHMB MpEIBAPUTENILHO CBOMCTBO (OPMBI StartPosition
B 3HaUCHHE Manual):

this.SetBounds (Screen.GetWorkingArea (this) .Width — this.Width ,
Screen.GetWorkingArea (this) .Height — this.Height,
this.Width, this.Height);

22.13. Acnonb3oBaHune
cucteMmHoro 6ycepa obmeHa

Hns pabotel ¢ Oydepom oOMeHa mpemHa3HAYEHbl METOIbl SetDataObject U
GetDataObject KJjlacca System.windows.Forms.Clipboard.OIHCTH}H“22.3)
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Nuctunr 22.3. Ucnonb3oBaHue bycdepa o6meHa

private void buttonl Click(object sender, System.EventArgs e)
{

string text = "Texct";

Clipboard.SetDataObject (text) ;

IDataObject data = Clipboard.GetDataObject() ;
if (data.GetDataPresent (DataFormats.Text))
{
textBoxl.Text = (String)data.GetData (DataFormats.Text);

22.14. O6paboTka N3MEeHeHNA CUCTEMHbIX HacTpoeK
(Hanpumep, pa3pelleHns aKpaHa)

Cnenath 00pabOTUMK M3MEHEHHS CHCTEMHBIX HACTPOCK MOXHO C TMOMOUIBIO CTa-
THYECKHMX COOBITH Kiacca Microsoft.Win32.SystemEvents (JUCTHHT 22.4).

INMucTtunr 22.4. O6paboTka U3MEHEHUSI CUCTEMHbIX HacTPOekK

private void Forml Load(object sender, System.EventArgs e)
{
Microsoft.Win32.SystemEvents.DisplaySettingsChanged +=
new System.EventHandler (displaySettingsChanged) ;
Microsoft.Win32.SystemEvents.UserPreferenceChanged +=
new Microsoft.Win32.UserPreferenceChangedEventHandler (
userPreferencesChanged) ;

private void displaySettingsChanged (object sender, EventArgs e)
{

MessageBox.Show (e.ToString () ) ;

private void userPreferencesChanged (object sender,
Microsoft.Win32.UserPreferenceChangedEventArgs e)

switch (e.Category)
{

case Microsoft.Win32.UserPreferenceCategory.Locale:
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MessageBox. Show ("Changed locale");
break;

default:
MessageBox. Show (e.Category.ToString()) ;
break;

22.15. Nokas HTML Ha doopme

Hns mokaza HTML cnenyetr Bocnosib3oBaThesi KomnoHeHToM WebBrowser. [[ns
€r0 MCIIONIb30BaHUS HY)KHO HIENTKHYTh NIPaBOi KHOIMKOW MBIIIY Ha MaHeIn KOMIIO-
HeHTOB, BbIOpaTh MeHI0 Add/Remove Items u no6asute COM-06bexT Microsoft
WebBrowser. [locie no6apneHus 3Toro KOMNnoHeHTa Ha (JOpMy ero clieAyeT UHH-
UATU3UPOBATH CIIEAYIOIUM 00pa3oM:

public Forml ()
{

InitializeComponent () ;

object a =
object b =
object ¢ = 0;
object d = 0;
axWebBrowserl.Navigate ("www.microsoft.com",

’

’

o O O

ref a, ref b, ref c, ref d);

22.16. OTo6pakeHne noackasKm
N3 cripaBo4HbIX hainioB

Oto6paxenue noackasku u3 chm-daiina ocyiiecTBiseTcss ¢ MOMOIIBIO METOJOB
KJlacca System.Windows . Forms.Help (JIMCTHHT 22.5)

Nuctunr 22.5. OTo6paxkeHne NoACcKa3Ku

// TpocToy 3amyCk MNOACKasKu u3 dara

System.Windows.Forms.Help.ShowHelp (this, "TestHelp.chm") ;

// OToBpaxeHre HYKHOM TeMel u3 odaiia

System.Windows.Forms.Help.ShowHelp (this, "TestHelp.chm",
"topicl.htm");

// OToOpaxeHne MHIEKCA

System.Windows.Forms.Help.ShowHelpIndex (this, "TestHelp.chm") ;
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// OroBpaxeHne BCIUIBIBAKIEN [TOICKA3KUA
System.Windows.Forms.Help.ShowPopup (this, "This is a Help pop-up",
new Point (100,100));

22.17. PncoBaHune 6e3 ob6paboTkn cobbiTua Paint

OO6bIYHO AJ1s pricoBaHUS HEOOX0IMMO 0O6paboTaTh cOObITHE Paint. OOHAKO MOXKHO
pUCOBaTh W JAPYTUM CIIOCOOOM — € TIOMOIIBI0 00BeKTa hwnd (JMCTHHT 22.6).
[IpaBma, B sToM ciiydae 3a00TUThCS 00 OOHOBIEHMHM W300payKeHUS TMPHUAETCS
BPYYHYIO (HarpuMep, MpU BO3BpaTe Mocjie MEePEKIIOUSHUS Ha PYroe OKHO MO Ha-
JKaTUIo KoMOWHaImK kiaBui <Atl>+<Tab> nzobpakeHue rcuesHer).

NucTtnHr 22.6. PucosaHue yepes hwnd

Graphics g = Graphics.FromHwnd (this.Handle) ;
SolidBrush brush = new SolidBrush (Color.Red) ;
Rectangle rectangle = new Rectangle (25, 25, 100, 100);
g.FillRectangle (brush, rectangle);

22.18. Kak HapucoBaTtb TOUKY?

Camblii mpocToit cnoco® HaprcoBaTh TOUKY — STO HAPUCOBAaThb MAICHBKUI KpY-
>kok. Hampumep:

e.Graphics.FillRectangle (
new SolidBrush (Color.Black), 10, 10, 1, 1);

22.19. NpoBepkKa Ha nonagaHue B obnactb

Meton Tsvisible MCHONB3YeTCs JJi MPOBEPKH Ha MOMaJaHHWe TOUKHA B 00acTh
(ymactunr 22.7).

TNMucTtunr 22.7. NpoBepka Ha nonagaHue TO4KU B obnacTtb

public System.Drawing.Drawing2D.GraphicsPath path;

private void Forml Load(object sender, System.EventArgs e)
{
// Co3maeM HeKOTOpyK OBJIaCTb
path = new System.Drawing.Drawing2D.GraphicsPath () ;
path.AddLine (0,0,100,100) ;
path.AddLine (100,100, 50, 20) ;
path.AddLine (50,20,0,0) ;
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private void panell Paint (object sender,
System.Windows.Forms.PaintEventArgs e)

// Pucyem
e.Graphics.DrawPath (new Pen(Color.Red), path);

private void panell MouseMove (object sender,
System.Windows.Forms.MouseEventArgs e)

// TlpoBepsieM, monanaja JiM TOouKa B OOJIacTb
Region region = new Region (path);

if (region.IsVisible(e.X, e.Y))
labell.Text = "IN";

else

labell.Text = "OUT";

22.20. BbiBOA, Ha KOHCOJb
n3 npunoxeHna Windows Form

BeiBog Ha koHcob U3 npuioxeHus Windows Form TpeGyercs, Hanpumep, ecnu
mporpaMMa JOJKHA 3amyckaTbes ¢ napamertpamu. [lpu 3amycke 6e3 nmapameTpos
nporpaMma He TMOKasbiBaeT (OpMy, a BHIBOJUT Ha KOHCOJb IMpaBUia 3amycka M
nHhopManuio o napamerpax. CrielMaibHbIi Kiace ConsoleAPI (JIUCTHHT 22.9) To-
3BOJISIET pealin30BaTh TaKylo (YYHKIMOHATBHOCTH (JIUCTUHT 22.8).

i NuctuHr 22.8. BbiBO3 Ha KOHCONb U3 npunoxeHus Windows Form

using System;

using System.Drawing;

using System.Collections;
using System.ComponentModel;
using System.Windows.Forms;
using System.Data;

namespace WinFormConsole

{

public class Forml : System.Windows.Forms.Form

{
private System.Windows.Forms.Label labell;

static string argValue;
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[STAThread]
static void Main(string [] args)
{

if (args.Length == 0)

{

using (ConsoleAPI c¢ = new ConsoleAPI())

{
Console.Writeline ("3Ty mporpaMMy HaIoO
3allycKaTb C HapamerpaMm!') ;

Console.ReadLine () ;

}
return;
argValue = args[0];

Application.Run (new Forml ());

private void Forml Load(object sender, System.EventArgs e)

{
labell.Text = argValue;

JuctuHr 22.9. Knacc winFormConsole

using System;
using System.IO;
using System.Runtime.InteropServices;

namespace WinFormConsole
{
public class ConsoleAPI : IDisposable
{
private static IntPtr conOut;
private static IntPtr oldOut;

public ConsoleAPT ()
{
if (oldOut == IntPtr.Zero)
0ldOut = GetStdHandle( -11 );
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if (!AllocConsole())
throw new Exception ("AllocConsole");

conOut = CreateFile( "CONOUTS$", 0x40000000, 2,
IntPtr.Zero, 3, 0, IntPtr.Zero );

if (!SetStdHandle(-11, conOut))
throw new Exception ("SetStdHandle");

Stream standard = Console.OpenStandardOutput () ;
StreamWriter writer = new StreamWriter (standard);
writer.AutoFlush = true;

Console.SetOut (writer);

Console.SetError (writer) ;

public void Dispose ()
{
if (! CloseHandle (conOut))
throw new Exception ("CloseHandle");
conOut = IntPtr.Zero;
if (! FreeConsole())
throw new Exception ("FreeConsole");
if (!SetStdHandle(-11, oldOut))
throw new Exception ("SetStdHandle");

[Dl1TImport ("kernel32.d1l1", SetlastError=true)]
protected static extern bool AllocConsole();

[Dl1TImport ("kernel32.d11", SetlLastError=false) ]
protected static extern bool FreeConsole();

[Dl1TImport ("kernel32.d1l1", SetlastError=true)]
protected static extern IntPtr GetStdHandle (int nStdHandle) ;

[DllImport ("kernel32.d1l1l", SetlLastError=true) ]
protected static extern bool SetStdHandle (
int nStdHandle, IntPtr hConsoleOutput );

[DllImport ("kernel32.d1l1l", CharSet=CharSet.Auto,
SetLastError=true) ]

protected static extern IntPtr CreateFile(
string fileName,
int desiredAccess,
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int shareMode,

IntPtr securityAttributes,
int creationDisposition,
int flagsAndAttributes,
IntPtr templateFile );

[D11lImport ("kernel32.d11l", ExactSpelling=true,
SetLastError=true) ]
protected static extern bool CloseHandle (IntPtr handle);

22.21. Ucnonb3oBaHne aBTO3aBepLUeHMS
B TEKCTOBOM MNone

Crnenyrouuii Kj1acc Mo3BOJISIET BKJIFOYMTH PEKMM aBTO3aBEPLUIEHHs B MOJ€ BBOAA
(xax B mosie BBojia nocie Beioopa komaHasl [lyek | Bemmoanuts (Start | Run) unm
B Internet Explorer). [lns BrutoueHHs peskuma aBTO3aBEpLUEHHs AOCTATOYHO BbI-
3BaTh METOJ EnableAutoComplete (MMCTHHT 22.11) Kiacca AutoCompleteText (JIUC-
trHT 22.10).

Nncturr 22.10. Knacc ynpaBneHus aBTo3aBeplueHUEM TEKCTA

using System;
using System.Windows.Forms;
using System.Runtime.InteropServices;

namespace AutoCompleteText
{
public class AutoCompleteText
{
[Dl1lImport ("SHLWAPI", CharSet=CharSet.Auto, SetlastError=true) ]
static extern int SHAutoComplete (
IntPtr hwndEdit, SHAutoCompleteFlags dwFlags) ;

[Flags]
enum SHAutoCompleteFlags: uint
{
/// <summary>
/// Currently (FileSystem | UrlAll)
/// </summary>
Default=0x00000000,
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/// <summary>

/// This includes the File System as well as the rest
/// of the shell (Desktop\My Computer\Control Panel))
/// </summary>

FileSystem=0x00000001,

/// <summary>

/// URLs in the User's History and URLs in the User's
/// Recently Used list.

/// </summary>

UrlAll=(UrlHistory | UrlMRU),

/// <summary>

/// URLs in the User's History
/// </summary>
UrlHistory=0x00000002,

/// <summary>

/// URLs in the User's Recently Used list.
/// </summary>

UrlMRU=0x00000004,

/// <summary>

/// Use the tab to move thru the autocomplete

/// possibilities instead of to the next dialog/window
/// control.

/// </summary>

UseTab=0x00000008,

/// <summary>

/// Don't AutoComplete non-File System items.
/// </summary>

FileSysOnly=0x00000010,

/// <summary>

/// Ignore the registry default and force the feature on.
/// </summary>

AutoSuggestForceOn=0x10000000,

/// <summary>

/// Ignore the registry default and force the feature off.
/// </summary>

AutoSuggestForceOf£f=0x20000000,
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/// <summary>

/// Ignore the registry default and force the feature on.
/// (Also known as AutoComplete)

/// </summary>

AutoAppendForceOn=0x40000000,

/// <summary>

/// Ignore the registry default and force the feature off.
/// (ARlso known as AutoComplete)

/// </summary>

AutoAppendForceOff=0x80000000

public static void EnableAutoComplete (IntPtr handle,
bool autoCompleteUrls, bool autoCompleteFiles)

if (autoCompleteUrls || autoCompleteFiles)
{
Application.OleRequired() ;

SHAutoCompleteFlags flags =
SHAutoCompleteFlags.AutoSuggestForceOn |
SHAutoCompleteFlags.AutoAppendForceln;

if (autoCompleteUrls ) flags |= SHAutoCompleteFlags.UrlAll;
if (autoCompleteFiles) flags |=

SHAutoCompleteFlags.FileSystem;
SHAutoComplete (handle, flags);

NuctnHr 22.11. NpumMep ucnonb3oBaHUs Krnacca AutoCompleteText

private void buttonl Click(object sender, System.EventArgs e)
{
AutoCompleteText.EnableAutoComplete (textBoxl.Handle, true, true);
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ba3bl AaHHbIX

23.1. Y710 cnepyet ucnonb3oBaTtb

AnA 3akpbiTa coeguHeHus — Close unu Dispose?
OTnuune Close OT Dispose CIICOYIOIICE. MeTO,I[ Close 3aKpbIBAa€T COCAUHEHMEC, HO
OCTABJIACT AOCTYIIHBIM CaM O6’beKT, T. €. MOXXHO pa6OTaTL CO CBOMCTBaAMHM cocau-
HEHUsI WM OTKPBIBATh €ro 3aHOBO. METO/l Dispose YHHUTOXAeT 00bEKT Oe3 BO3-

MOKHOCTH €0 JaJIbHEHIIEro UCIOIb30BaHuA. BBI30B Dispose, OJHAKO, HE O3HAYa-
€T, YTO COeMHEeHUE OYeT yIaleHO U3 MyJia COSTUHEHHIA.

23.2. Pa6ora ¢ cpaitnamu MS Access

[Tpumep paboTsi ¢ daitnamu MS Access MpoAeMOHCTPUPOBAH B JIUCTHHTE 23.1.

Nuctunr 23.1. Pa6ota ¢ dannom MS Access

using System;
using System.Data.OleDb;

namespace 01dDb
{
class OleDbTest
{
public static void Main()
{
// CosmaeMm coemyHeHue
OleDbConnection aConnection =
new OleDbConnection ("Provider=Microsoft.Jet.OLEDB.4.0;
Data Source=c:\\dbl.mdb");



260 naBa 23

// CozmaeM OOBEKT IJIS BHIIOJIHEHMS SQL
OleDbCommand aCommand = new OleDbCommand ("select *
from emp test", aConnection);
try
{
aConnection.Open() ;
// Cosnaem DataReader
OleDbDataReader aReader = aCommand.ExecuteReader () ;
Console.WriteLine ("This is the returned data from
emp test table");

// UnTaeMm NaHHBE
while (aReader.Read())
{
Console.WriteLine (aReader.GetInt32(0).ToString());
}
// 3BaxpeBaem DataReader
aReader.Close() ;
// 3BakpeBaeM COeOVHEeHUrEe
aConnection.Close() ;
}
// OBpaboTka oumooK
catch (OleDbException e)
{

Console.WriteLine ("Error: {0}", e.Errors[0].Message);

23.3. [NonyuyeHne nHaekca obbekTa
nocne pob6asneHuns ero B Tabnuuy

[TycTb umeercst HeKWil Kiacc, KOTOPbI OyneT MCHonb30BaThes B OM3HEC-TOTHKE
TIPUIIOIKEHUS.

class Test

{
int ID;
string Name;

}

Tabnuua, B KOTOpOil XpaHsITCs 3TH OOBEKThI, UMEET aBTOMHKPEMEHTHOE ToJie ID.
[Tpu ureHnn cnvicka TakMX OOBEKTOB W MX YAAJICHUH MPOOJeM He BOBHUKAET, a BOT
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noOaBieHre 4acTo BbI3bIBaeT Bompoc: "Kak y3Hath cremyroimee 3HadeHue ID?"
OpnvH 13 aGCONMIOTHO HETPaBUIIBHBIX BAPHAHTOB, KOTOPHBIH 51 4acTO BCTpedas, — /10
WM Tocie JA00aBlieHUs HOBOW 3alMCH BBITIONHATH 3alpoc SELECT TOP 1 FROM
MYTABLE ORDER BY ID DESC. JleMCTBHUTENBHO, €clii B TaOIHILy J00aBisieTcss MHOTO
3anucel pasHbBIMU MOJIb30BATEISIMHU, TO BEPOSITHOCTb "MOWMaTh" HY>KHBIM MHIEKC
MPAaKTHUUYECKU paBHA HYJr0. Ellle oAWH BapuaHT — MOCJe KaXJI0ro J00aBjieHUS
MepeunThIBaTh CIUCOK OOBEKTOB 3aHOBO. JTO Oymer paboraTh, HO 4YeM OoJblie
O0OBEKTOB B CITUCKE, TEM MEJIEHHEE.

[IpaBunbHeIH MOIX0a — A00aBICHHE WM B XpaHUMYIO mpoleaypy, uin B SQL-
3alpoc KoJa, BO3BPALIAIOLIEr0 3HAYEHHWE SCOPE IDENTITY (). ODTO CHELMaJIbHAas
dbynxmus MS SQL, koTtopas Bo3BpaljaeT 3Ha4eHHe aBTOMHKPEMEHTHOTO CTOJO1a,
3alUCAHHOrO CEPBEPOM B PaMKaxX TEKYLIEro MaKera.

Cnenyer moMHuTh, uTo B MS SQL cymiectByeT emie ofHa aHajoruvHas (pyHK-
uus — @EIDENTITY. Ilonp3oBarbecd €10 Hamo OCTOpPOXkHO. B ominume ot
SCOPE_IDENTITY (), 3Ta (YHKUMsS BO3BpallaeT 3HAuYE€HUE aBTOMHKPEMEHTHOIO
cronbLa, 3alMCaHHOro CEepBEPOM B paMKaX TeKylleil ceccHu. DTO 03HA4aeT, UTo
©CJIM BBIMOJHSETCS MPOCTOM 3anpoc INSERT, TO 3TH GYHKLUMHU OyayT paboTaTh 01u-
HaKOBO, HO MpH BCcTaBke cpaboTaeT TpUrrep, KOTOPhIK BBIMOJHUT CBOW INSERT,
@EIDENTITY BEpPHET 3HAa4Y€HHE, BCTABIIEHHOE TPUITEPOM, T. K. BCTaBKa OyIeT BbI-
NIOJIHEHA Bce ellle B paMKax oAHo# ceccuu. [loaToMy mpeamnodrurenbHee IOJIb30-
BaTbcs (YHKLMEH SCOPE IDENTITY ().

23.4. MoxHo nu caenatb GroupBy B DataSet?

Mo3kHO, HO KOJja HY>KHO IOBOJIbHO MHOT'O:
cM. support.microsoft.com/kb/326145/EN-US.

23.5. lNepeuncneHne poctynHoix SQL-cepBepoB

C nomo1po PYHKINU NetServerEnum MOXKHO TOJYYUTH CITUCOK AOCTYMHBIX SQL-
cepBepoB (IUCTUHT 23.2).

TNMucTtunr 23.2. NMepeuncnexnue pgoctynHbix SQL-cepBepoB

using System;
using System.Collections;
using System.Runtime.InteropServices;

namespace SQLServersEnum

{

internal class Classl
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[D1lImport ("netapi32.d1l1l", EntryPoint="NetServerEnum") ]
public static extern NERR NetServerEnum (

[MarshalAs (UnmanagedType.LPWStr) ] string ServerName,

int Level, out IntPtr BufPtr,

int PrefMaxLen, ref int EntriesRead,

ref int TotalEntries, uint ServerType,

[MarshalAs (UnmanagedType.LPWStr)] string Domain,

int ResumeHandle) ;

[Dl1lTImport ("netapi32.dll", EntryPoint="NetApiBufferFree")]
public static extern NERR NetApiBufferFree (IntPtr Buffer);

// Tumn cepsepa
const uint SV _TYPE SQLSERVER = 0x00000004;

[StructLayout (LayoutKind. Sequential) ]
public struct SERVER INFO 101
{
MarshalAs (UnmanagedType.U4)] public uint sv10l platform id;
MarshalAs (UnmanagedType.LPWStr) ] public string svl10l name;
MarshalAs (UnmanagedType.U4)] public uint sv10l version major;
(
MarshalAs (UnmanagedType.U4)] public uint sv101l type;
(

[
[
[
[MarshalAs (UnmanagedType.U4)] public uint sv10l version minor;
[
[

MarshalAs (UnmanagedType.LPWStr) ] public string svl10l comment;

// OnepauyroHHas CuUcTeMma

public enum PLATFORM ID : uint

{
PLATFORM ID DOS = 300,
PLATFORM ID 0S2 = 400,
PLATFORM ID NT = 500,
PLATFORM ID OSF = 600,
PLATFORM ID VMS = 700,

// Cnmcok oumBok, BO3BpamaeMex NetServerEnum
public enum NERR
{
NERR Success 0, // ycnex
ERROR ACCESS DENIED =5,
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ERROR_NOT_ ENOUGH_ MEMORY =8,
ERROR BAD NETPATH = 53,
ERROR NETWORK BUSY = 54,
ERROR INVALID PARAMETER = 87,
ERROR INVALID LEVEL = 124,
ERROR MORE DATA = 234,
ERROR_EXTENDED ERROR = 1208,
ERROR NO NETWORK = 1222,
ERROR INVALID HANDLE STATE = 1609,

ERROR NO BROWSER SERVERS FOUND = 6118,

// TosyunTs crnmcok SQL-cepBepoB
public static ArrayList GetSQLServerList ()
{

SERVER INFO 101 si;

IntPtr pInfo = IntPtr.Zero;

int etriesread = 0;

int totalentries = 0;

ArraylList srvs = new ArrayList();

try
{
NERR err = NetServerEnum(null, 101, out pInfo,

null, 0);
if ((err == NERR.NERR Success ||
err == NERR.ERROR MORE DATA) &&
pInfo != IntPtr.Zero)

int ptr = pInfo.ToInt32();
for (int i = 0; i < etriesread; i++)
{
si = (SERVER INFO 101)
new IntPtr (ptr)
e

srvs.Add(si.sv101l name); // moGaeisAeMm umsa

// cepBepa B CIMCOK

ptr += Marshal.SizeOf (si);

}
catch (Exception)
{
}

_l,
ref etriesread, ref totalentries, SV_TYPE SQLSERVER,

Marshal.PtrToStructure (
typeof (SERVER INFO 101));
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finally
{ // OcBoBOXImaeM BHOEJEHHYH NaMAThb
if (pInfo != IntPtr.Zero)

{
NetApiBufferFree (pInfo);

}

return (srvs);

[STAThread]

static void Main()

{
ArraylList list = GetSQLServerList();
foreach (string name in list)
{

Console.WriteLine (name) ;

23.6. Co3paHue pacwumpenuin MS SQL 2005

SQL 2005 mnpenocTtaBisieT BO3MOXHOCTb CO3JAHUSl PACLIMPEHHH C MOMOILUBIO
C#2.0 (aBtop Jhxacmep Cwmur (Jasper Smith), www.sqldbatips.com
/showarticle.asp?ID=22). [Ipumep koga Takoro MoayJjis NpPUBEAEH B JIUCTUH-
re 23.3. Kog koMnuinpyeTtcst ¢ MOMOLIBIO KOMaH/Ibl

csc /target:library c:\HelloWorld.cs /r:"C:\Program Files\Microsoft SQL
Server\MSSQL.1\MSSQL\Binn\sglaccess.dl1l"

[MonyueHHyto cOopKy Hy»HO 3arpy3uTb B MS SQL, ucrnionb3ys komaHzy:

create assembly HelloWorld from 'c:\HelloWorld.dll' with permission set =
safe

Tenepb MOXKHO cO3/1aTh MPOLIEAYPY C MOMOIIBIO KOMaH/IbI:

create procedure HelloWorldas external name HelloWorld.SQLCLR.HelloWorld

[Ipumep BBINIOJIHEHHUS:

exec HelloWorld

[Results]

Hello World, from SQLCLR!!

[Ipumep cozganus tpurrepa www.lSseconds.com/issue/041006.htm (aBrop Typu
Tanraparunam (Thiru Thangarathinam)).
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JNuctunr 23.3. Mopgyns pacwmperus ans MS SQL 2005 (C# 2.0)

using System.Data.SglServer;
using System.Data.SqglTypes;

public class SQLCLR{

public static void HelloWorld()
{
// TlonmydyaeMm oOBBeKT SQL-KOHTEeKCTa
SqlPipe sqlP = SglContext.GetPipe();
// U mpOCTO MnepemaeM CTPOKY
sqglP.Send ("Hello World, from SQLCLR!!");
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24.1. Npeobpa3zoBaHne OTHOCUTESNILHOIO NYTH
B a6CONIOTHbDIN

Onepanns mpeoOpa3oBaHUsl OTHOCUTENBHOTO IyTH B aOCOMIOTHBIN TpeOyeTcs, Ha-
npuMep, MpU HEOOXOAMMOCTH 3arpy3uTh KOH(UTyparMoHHBIN (aiin. BrImomHUTS
npe06pasoBaHHe MOKHO C MOMOLIBIO ME€TOAA Server.MapPath:

XmlDocument doc = new XmlDocument () ;

doc.Load (Server.MapPath ("config.xml")) ;

KOpHeBOﬁ KaTaJor MOXHO MOJIYYUTh C MOMOIIBIO CJICAYIOIIHNX 3alIpOCOB:

<%= Server.MapPath ("/")%>

HJIN

<%= Server.MapPath ("") %>

N toT M npyroit 3anpoc BEpHET CTPOKY "c:\inetpub\wwwroot" WM MyTb BUPTY-
QJIBHOTO KaTaJiora.

24.2. YnpasneHune 6ycepusaumnein crpaHny

st Toro 4to6bl CTpaHMLA OTChUIANACH KIMEHTY TOJIBKO TMOC/Ie OKOHYAHMS IeHe-
pauuu, a He TI0 YacTsM, MOXKHO YCTaHOBHUTb Response.BufferOutput=true. Hemoc-
TaTOK 3TOT0 pekMMa — TOJIb30BaTeb HE MOYKET MPEepBaTh 3arpy3Ky CTPaHULIbI.

24.3. YnpasieHne K3lmpoBaHUeM cTpaHuL,

OTMeHa KaUIMPOBaHMs CTPaHULIBI:

// He coxpaHAaTb
Response.Cache.SetNoStore () ;
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// He coxpaHaTb B ucTopum Opayszepa
Response.Cache.SetAllowResponseInBrowserHistory (false) ;
// He KsumpoBaTh Ha cCepBepe

Response.Cache. SetNoServerCaching () ;

I[J'IH 3afpelieHus KIOIHUPOBAHWUA CTPAHHWL] B 3aroJIOBKE CTpPaHULbI YKa3bIBACTCH
CpOK JIEHCTBUTEIIBHOCTH CTpaHHLIbI paBHbIﬁ HYJIIO:

<% Response.Expires = 0 %>

I[J'IH yYHhpaBJICHHUs KS3IIUPOBAHUEM Ha MPOKCHU-CEPBEPAX YKA3bIBACTCA 3aroJIOBOK:

<% Response.CacheControl = "Public" %>

3Ha4YeHUEeM MO YMOIYAHUKO SBJIACTCS CTpOKa "Private", KOTOpas 3amnperacTt
K3IIHUPOBAHWUE CTpaHULl IIPOKCU-CEPBEPAMMU.

24.4. lepeHanpaBneHne Ha Apyryio cTpaHnLy

Jns nepeHampaBneHuss Ha APYryr0 CTpPaHULy MOXKHO HCIOJB30BaThb METOH

Server.Transfer WU Response.Redirect.

24.5. Yem MmeTop, Server.Transfer otnnyaetca
oT MeTtopa Response.Redirect?

I[J]}l MNEepeHaIpaBJICHUs 3alpoca CYLIECTBYIOT ABAa METOHA. Response.Redirect H
Server.Transfer. @aKTUYECKHW OHU BBIMOJHSIOT OAHY U Ty ke (PYHKLMIO, HO MEX-
Ay HUMH €CTb CYLICCTBEHHAas pa3HULA.

l_[pl/l HUCIIOJIb30BAHHUM METOIA Response.Redirect CEPBEP HAINPABJIACT 0603peBaTe-
mo (xknuenty) HTTP-oTeeT, B KoTOpoMm coaepkutcst pacnioioxeHre HoBoro URL.
KnueHT BBIXOAMT W3 ouepeau 3ampocoB JAHHOrO cepBepa M OTMpPaBIseT HOBBIN
HTTP-3anpoc no ykazanHomy azapecy. Cepeep 100aBsSeT 3TOT 3alpoc B o4Yepe/ib
3arMpocoB BMECTE C 3arnpocaMu JAPYTrUx KIMEHTOB, MOCTYMHUBLUMMH 3a 3TO BpeMsl.
Takum oOpa3oM, mnepeHarnpaBlieHHEe C TOMOIIbIO Response.Redirect TpeOyer
JBOMHOr0 OOMEHa, YTO MOBbILIAET HATPY3KY cepBepa.

Mertoa Server.Transfer OTHpPaBJISET 3alpochl U3 OJHOrO ucrnojiHgemoro ASP-
(hatina B gpyroit. Bo Bpems mepenaud mepBOHAYaNbHO 3ampolneHHbiid ASP-daiin
Cpasy ke MpeKpaniaeT BBINOJIHEHUEe, HO He OUYMINAeT BhIXOHOM Oydep. Takum 00-
pa3oM, MPOUCXOAUT "MmoMeHa" COAEPKUMOro HEMOCPEICTBEHHO Ha CTOPOHE Cep-
Bepa. KpoMe MUHMMU3ALMK KOJIMYECTBA 3alpPOCOB, 3TO 03HAYAET, YTO HOBbIH (aiin
UMeeT JOCTYNl K TOMY >K€ Ha0opy BHYTPEHHHX OOBEKTOB (Request, Response,
Server, Session M Application), UTO M MEpPBOHAYAIBHO 3aIpolIeHHbIN ¢ait. Kpo-
Me TOTO0, WCIIOJIb30BaHUE METOJa Server.Transfer JNOIMycKaeTcs A oOMeHa WH-
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dhopmanueit mexxay ASP-datinamu, pacrosiokeHHbIMU B Pa3IMYHBIX MPUIIOKESHHU-
sx. Tem He MeHee npu niepenave B ASP-¢aiin, pacnonoxeHHbIH B APYyroM MpHJIO-
JKEHHH, 3TOT (aiin Oyaet BecTu ceds Tak, Kak eciii Obl OH ObLT YacThIO MPUIIOKE-
HUSl, HAuaBIIero nepeaady. JDTO O3HAa4YaeT, YTo yKa3aHHbIN (aiin OyneT uMeTh J1oc-
Tyl TOJNBKO K TeM TepeMeHHbIM, O0NacTh OMpeAeNieHHs KOTOPBIX 3aJaHa AJis
MCXOJHOTO MPUIOKEHHS, a He TOrO MPUJIOKEHHs, B KOTOPOM 3TOT ¢aiin dakTuue-
CKU HaxoauTcs (cm. pazo. 24.18). Hanpumep, npu nepenave u3 (aiina, pacrnoso-
JKEHHOTO B MPHUJIOKEHUH A, B (paiiyl, pacroyioKeHHBIH B MPUIIOKEHNUH B, TIPUIIOKE-
HUe A (paKTHUECKH 3aUMCTBYET STOT (aiiyl y MPUIIOKEHUS B U UCTIONHSAET ero Kak
yacTh npunokenns A. OOparHas ctopona Takoit mogmeHsl — URL B Opayzepe oc-
TaHeTcs cTapbiM W He Oyaer orpaxkarth ucTUHHOTO URL cTpanuipl, T. k. Opayzep
KJIMEHTa O MOJMEHe COAEPKUMOro He 3HaeT.

24.6. NepeHanpaBneHne Ha gpyryto cTpaHuyy
Npu NCKIIOYEeHUN

I]pu HUCIIOJIb30BAHUU Response.Redirect €CThb OJlHA TOHKOCTb, KOTOPYHO CJICAYECT
MOMHUTh TMPH HAMUCAHWU 3alIMIICHHOTO Koja. BBI30B Redirect BHYyTpu OJioka
try—catch MNPUBEACT K BbI3OBY MUCKIITFOUCHUSA:
try
{
// HeKOTOpLII KOII.
// OBpaboTka OIMOKM
if (error)
Response.Redirect ("error.aspx");
else
Response.Redirect ("nextpage.aspx") ;
}
catch

{

// ByImeT BHBLHBATLCA B JIOOOM Cllydae
AddLineToLog ("Erroxr") ;

B ciydae otcyTrcTBHs "peanbHOro" HCKIIOYEHMS, OyAEeT BBI3BAHO MCKIIIOUCHHE
Thread aborted. BbI30B Redirect clieAyeT BbIHOCHUTbH U3 0JI0Ka try-catch WJIM HC-
TIOJIb30BaTh METOA Transfer UM BBI3OB Redirect (url, true).

24.7. Ucnonb3oBaHune cookies

Hcnonws3oBanue cookies nmokaszaHo B auctuHre 24.1.
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i NucTuHr 24.1. Ucnonb3osaxue cookies

private void ButtonRead Click(object sender, System.EventArgs e)
{
// TlonydyaeM oBbeKT cookie
HttpCookie cookie = Request.Cookies["test cookie"];
// Ecim cookie cymecTeyeT, umMTaeM 3ammMch test text
if (cookie!=null)
TextBoxl.Text = cookie["test text"];
}
private void ButtonWrite Click(object sender, System.EventArgs e)
{
// TpoByeMm HolyunmTs OOBEKT cookie
HttpCookie cookie = Request.Cookies["test cookie"];
// Eci Takoro ofBeKTa elle HEeT, TO CO3IaeM
if (cookie==null)
cookie = new HttpCookie ("test cookie");
// BammceiBaem test text
cookie["test text"] = TextBoxl.Text;
// Bpewms xusHuM cookie — omvH TOX
cookie.Expires = DateTime.Now.AddYears (1) ;
// CoxpaHsieM cookie
Response.Cookies.Add (cookie) ;

24.8. YcTaHOBKa cpoKyca Ha afieMeHT ynpaBneHus

VcraHoBka ¢okyca Ha 3J€MEHT YMNpaBJICHUS MPOU3BOJUTCS C MOMOLIBIO KOJa,
MPHUBEIEHHOIO B JINCTUHTE 24.2.

Jlnctuhr 24.2. YctaHoBKa hoKyca Ha afieMeHT ynpaBrieHus

private void SetFocus (string ControlName)
{
// Iobabngem QyHKLMIO yCTaHOBKM (QOKyCa
System.Text.StringBuilder sb = new System.Text.StringBuilder ("");
sb.Append ("<script language=javascript>");
sb.Append ("function setFocus(ctl) {");
sb.Append (" if (document.all[ctl] != null)");
(" {document allfctl].focus();}");
("

// Ho@aBnHeM BBIZ3OB QYHKLMM yCTAHOBKMU (GOKyCa

sb.Append
sb.Append

sb.Append ("setFocus ('") ;
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sb.Append ControlName)

(
sb.Append (") ;<");
sb.Append(’/ )‘
sb.Append ("script>");
// PerucTpupyeM KIMEeHTCKUI CKPUIT
if (!Page.IsStartupScriptRegistered("InputFocusHandler")
Page.RegisterStartupScript ("InputFocusHandler", sb.ToString());

}

private void Page Load(object sender, System.EventArgs e)

{

// BuI3BIBAaeM yCTaHOBKY bokyca Ha TextBoxl
SetFocus (TextBox1l.ClientID) ;

24.9. NpocMoOTp UCXOAHOro Koga cTpaHuubl

Jns mpocMoTpa MCXOQHOT0 KOAA CTpaHMLIbl HYKHO B Opay3epe HaOpate URL:

javascript: '<XMP>' + window.document.body.outerHTML + '</XMP>'

24.10. OTKpbITUE CTPaHMLIbl MO KHOMKEe
B HOBOM OKHe

K kHonke nobaeinseTcst 00pabOTUYHK onclick:

PrintLinkButton.Attributes["OnClick"] =
"wnd ('reportspr.aspx'); return false;";

B koge cTpanuiiel unu B npucoequHeHHOM JS-(aiine nomkeH ObITh OMHMCAaH COOT-
BETCTBYIOIINH METO/:

function wnd(url) { window.open(url); return false; }

24.11. O6paboTKa ucknioueHnii Ha cTpaHuue

OO6paboTKy MCKIIIOUYEHMI Ha CTPAHULE MOXKHO pealn30BaTh CJIEIYIOLIUM CHOCO-
6om (aBTop Kper Angepa (Craig Andera)):

1. JlobaBuTh HacrmenoBaHue MHTepdeiica THt tpHandler.
2. PeanmzoBaTh MeTON ProcessRequest.

[Tpumep peanuzauuu nokasaH B JucTuHre 24.3.
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Nucturr 24.3. O6paboTKa UCKIMHOYEHUN HA CTPaHULE

public class DefaultPage : Page, IHttpHandler

{
public new void ProcessRequest (HttpContext ctxt)
{
try
{

base.ProcessRequest (ctxt) ;

}

catch (Exception e)

{
ctxt.Response.Redirect (string.Format (
"ErrorHandling.aspx?msg={0}", e.Message));

24.12. Tno6anbHana obpaboTka
ncknoueHnin ASP.NET

Jns rnoGanbHON 00pabOTKM MCKIIIOYEHWH HeoOXOAMMO pealin3oBaTh COOCTBEH-
HBIi MOIYJb IHttpHandler W 3aperucCTpUpOBaTh ero B daiine web.config (mwmc-
TUHT 24.4):

<httpModules>
<add type="Example.ErrorHandlingModule, Example"
name="ErrorHandler" />
</httpModules>

Cm. maxoice pazo. 5.10 u 22.1.

INMucTtunr 24.4. Mopynb rnob6anbHo 06paboTkM UCKIOYEeHUI

using System;

using System.Text;
using System.Web;
using System.Web.UI;

namespace Example

{
public class ErrorHandlingModule : IHttpModule

{
private HttpApplication application;
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// VHnumanmMsaums
void IHttpModule.Init (HttpApplication application)
{

_application = application;
7application.Error += new EventHandler (ErrorHandler) ;

// OBpaboTumk
private void ErrorHandler (Object sender, EventArgs e)
{

bool Handled = true;

// TlosmydaeM ONMOKY

Exception ex = application.Server.GetLastError();

// dopmmpyeM coofueHne
StringBuilder msg = new StringBuilder();
if (ex.InnerException != null)
{
msg.Append (ex. InnerException.Message) ;
if (ex.InnerException.InnerException != null)
{
msqg.AppendFormat (" {0}",
ex.InnerException.InnerException.Message) ;
Handled = false;

// Tlepenaem cooflUeHMe Ha CTPaHMIy OTOOpaXeHMS OUMOKM
if (Handled)
{
// UncTyM oumokm
_application.Server.ClearError();
msg = msg.Replace ("\r\n", " ");
_application.Context.Response.Redirect (
string.Format ("./ErrorHandling.aspx?msg={0}", msqg));

}
public void Dispose ()
{
}
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24.13. Ccbinka Ha cpaiin gnga ckaumBaHusa

OnuH 13 cnocoboB co3MaHus CCHUIKM Ha (ailsl Ul cKauMBaHHWs — 3anuch Qaiina
Ha JHUCK H (bOpMMpOBaHMe CCBUIKM C TIOMOLIBKO MeETOoHAa Server.MapPath
(cm. pazo. 24.1). Hegocratok 3Toro cnocod6a — HeoOX0JUMOCTb UMETh NpaBa st
3anvcH (aitoB Ha auck. KpoMe Toro, 310 10BOJBHO MEIUIEHHBIH CI1OC00.

BTopoii BapuaHT — co3naHue 00beKTa IHttpHandler Ui co3laHus oOpaboT4MKa
¢dopmupoBaHus daiina B mamsaTH, 6e3 3anuvcu Ha aAuck. Takoii oOpaboTuuk peruct-
pupyeTtcs B ¢aiine web.config B ceKUMM httpHandlers:

<httpHandlers>
<add verb="*" path="DownloadTxt.aspx"
type="Example.DownloadTxtHandler, Example" />
</httpHandlers>

Ccoika Ha Qaiin popmupyeTcs Kak oObIYHAsI CChLIKA HA CTPAaHULY, YKa3aHHYIO B
nojie path odpaborunka. [lpu obpamennn k Qaiinmy npuinoxeHue Oyaer nepena-
BaTh yIpaBJeHHe 00padoTUHKY, YKa3aHHOMY B moJie type. Kon o6paboTuunka mpu-
BeJEeH B JiucTuHre 24.5.

INucTnHr 24.5. O6paboTumk cebINKKM Ha hann Ana cKauMBaHus

using System.Text;
using System.Web;

namespace Example
{
public class DownloadTxtHandler: IHttpHandler

{
bool IHttpHandler.IsReusable
{
get
{

return true;

void IHttpHandler.ProcessRequest (HttpContext context)
{
string source str "<b>Test</b>";
byte[] source data = Encoding.UTF8.GetBytes (source str);

context.Response.ContentType = "text/plain";
context.Response.AddHeader ("Content-Disposition",
"attachment; filename='test.txt'");
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context.Response.OQutputStream.Write (source data, 0,
source data.Length) ;
context.Response.End () ;

24.14. YnpaBneHue
co3pgaHuem obpabotunkoB /HttpHandler

C nomouiplo Kiacca THttpHandlerFactory MOXKHO YMpPaBlsATh CO3JaHHEM 00-
pabotunkoB. BmecTo mpsMOro co3maHusi THttpHanler co3faeTcss oOpabOTUMK
THttpHandlerFactory, KOTOpBIM peructpupyercs B aiine web.config BMmecTO
o0brgHOTO 00paboTurka (JIUCTHHT 24.6).

<httpHandlers>
<!--add verb="*" path="DownloadTxt.aspx"
type="Example.DownloadTxtHandler, Example" /-->
<add verb="GET" path="DownloadTxt.aspx"
type="Example.DownloadHandlerFactory, Example" />
</httpHandlers>

JaJsiee, BHyTpH 3TOr0 Kjlacca MOXHO YNPaBJisATh BEIOOpOM 00paboT4MKa B 3aBUCH-
MOCTH OT 3arnpoca (get, post), MyTH U T. 1.

: NIUCTUHT 24.6. YnpaBneHue o6pabotunkamm
C NoMolbio Krnacca IHttpHandlerFactory

using System;
using System.Web;

namespace Example

{
public class DownloadHandlerFactory : IHttpHandlerFactory

{
public IHttpHandler GetHandler (HttpContext context,
string requestType, String url, String pathTranslated)

IHttpHandler handlerToReturn = new DownloadTxtHandler();

// MOXHO CO3IaBaTb pas3yMuHEE OCPaBOTUMKI

// mna post, get m T. m.
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// switch (context.Request.RequestType.ToLower ())
// {

// case "get":

// handlerToReturn = ...;

// case "post":

// handlerToReturn = ...;

// }

return handlerToReturn;

public void ReleaseHandler (IHttpHandler handler)
{
}

public bool IsReusable
{
get
{
// IJI9 MUCHOJIb30BAHMS IIyJla HYXHO BEpPHYTH true
return false;

24.15. CnoxHaf npuBA3Ka AaHHbIX
¢ noMmouwbio DataBinder

Ecnu oOBbIYHBIX BO3MOKHOCTEH METO/a DataBinder.Eval HE XBaTaeT (Hampumep,
HaZl0 BBIMOJIHUTB CIOXKHOE (POPMATUPOBAHME NAHHBIX WM MX JIOMOJHUTENbHYIO
00paboTKy), MOXKHO "0OepHYTh" BBI30B B JOMOJHUTENbHBIM MeTo. Takol MeTon
JOJKEH BO3BPALIATh THIl string M MPUHUMATh MapaMeTphl THMA object.

B ASPX-kone:

<%# ExFormatter (DataBinder.Eval (Container.Dataltem, "Number"))$>

B CS-kone:
public string ExFormatter (object Number)
{
int N = Convert.ToInt32 (Number) ;
return (N+1).ToString();



ASP.NET 277

24.16. Yto nnoxoro B ucnosib3oBaHUM ceccun?

MexaHu3zm CeCCHﬁ, HCCOMHCHHO, SABJIICTCA OJHHM W3 CaMbIX yIlO6Hle MCXaHH3-
MOB XpaHCHHA OaHHBbIX MEXAY 3allpoCaMu. OIlHaKO CJICay€T NMOMHHUTL U O €To
OrpaHUYCHUAX:

O kaxkpas ceccus 3aHuMmaet npumepHo 10 KGaiit (He cuutas camMMx JaHHBIX, CO-
XPaHEHHBIX B CECCHM) U HEMHOIO 3aMeUISeT BBIIOJIHEHHE KaKIO0ro 3anpoca;

O 0oOBeKT Session, COXpaHSIEMbI Ha cepBepe, HE MOXKET paclpoCTPaHATHCS Ha
BCE CepBephbl MpPU MCMOJIB30BaHUM MyJbTHcepBepHoro Web-caiita. Ilpu wuc-
MOJIb30BAaHUM CECCUIl crlielyeT MpoAyMaTh MEXaHW3M 3aIlpoCOB MMOJIb30BaTENS
Tak, 4ToObl TONb30BaTeb Bceraa padoTan ¢ OJHUM CEpBEPOM, MOCKOJIbKY Ha
JPYTOM CepBepe ero JaHHBIX MPOCTO HET;

O o0bekT Application TAKXK€ HE OXBAThIBACT BCEC CCPBEPHI.

Ecnu MPUIJIOKEHUE HE MCIIOJIb3YET CECCULD, TO AJIA MOBLIILIECHUS IMPOU3BOAUTEIIBHO-
CTH NIPHUJIOXKEHUA, CIIEAYCT OTKIFOYHTL €€ UCIIOJIb30OBAHUC.

B daiine web.config M0OkHO HACTPOUTH MECTO PACIOJIOKEHUS TaHHBIX CECCUM: Ha
cepBepe, Ha KJIMeHTe WK B 0a3e MaHHbBIX (cM. pazo. 24.17).

Jnst naHHBIX HeOOobIIOro 0ObeMa PeKOMEHYeTCsl UCIIOIb30BaTh APYTrUe crnocoobl
XpaHeHus: cookies, mepeMeHHbIe QueryString MM CKPBITHIE MOJIS.

Eie oavH cnoco® mnepemauM AaHHBIX C OAHOM CTpaHWLBl Ha OPYryl OMNMCaH
B pazo. 24.18.

24.17. HacTtpoiika xpaHeHUs ceccui

[lapamerp sessionstate B ¢aiine web.config no3BosiseT HACTPOUTh XpaHEHHUE
JaHHBIX CECCHH.

<configuration>
<system.web>
<sessionState>
<sessionState mode="Off | InProc|StateServer|SQLServer"

cookieless="true|false"
timeout="number of minutes"
stateConnectionString="tcpip=server:port"
sglConnectionString="sqgl connection string"
stateNetworkTimeout="number of seconds"/>

ATpl/l6yT mode SABJISIETCA O0SA3aTENBLHBIM M MOXKET MpyHUMAaTh CJICAYIOLIHUE 3Ha-
YCHUA:

O off — YKa3bIBa€T, YTO COCTOAHUEC CECCHUU HC BKIIFOUCHO,

O InProc — YKa3bIBA€T, YTO COCTOAHUE CECCHUU COXPAHACTCA JIOKAJIbHO,
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O stateServer — YKa3bIBaeT, YTO COCTOSIHUE CECCUM COXPAaHSETCs Ha yNaJIeHHOM
cepBepe;

O sQLServer — yKa3bIBaeT, YTO COCTOSIHUE ceccuu coxpansercs Ha SQL Server.
JlononHUTeNbHBIE aTPUOYTHI:

O cookieless — YKa3bIBaeT, OyAyT JM AJsl MACHTU(DHUKALMK CECCHH KIMEHTa Uc-
MOJIb30BaThCA ceccuM 0e3 cookie;

O timeout — 3aJlaeT YUCIO MHUHYT Oe3NeHCTBUS CeccHU Tepel ee yAaleHUEM.
3HaveHue no ymoayanuo — 20;

O stateConnectionString — 3aJaeT UM W TOPT cepBepa, Ha KOTOpOM Oyxaer
YJaJIEHHO COXPaHSThCs cocTosiHUe ceccuu. Hanpumep, tcpip=127.0.0.1:42424.
OTOT aTpulyT sBIsSeTcs 00sM3aTeNbHBIM, €Clid aTpUOyT mode MMEET 3HA4YEHHUE

StateServer,

O sqglConnectionString — 3aAaer cTpoky noawmodeHus mis SQL Server. Ha-
NpUMEP, data source=localhost;Integrated Security=SSPI;Initial Catalog=
northwind. DTOT aTpuOyT siBseTCS O0s3aTebHBIM, €Clii aTpUOYT mode UMEET
3HAYCHUEC SQLServer,

O stateNetworkTimeout — MPU UCHOJB30BAHUU PEXKHUMA StateServer JJI XpaHe-
HUSI COCTOSTHMS CECCHU 3TOT aTpuOyT 3aJaeT YMCIIO CEeKYHA HEAKTUBHOCTH MOJI-
kouenuss TCP/IP mexxay Web-cepBepoM M cepBepoM XpaHEHHS! COCTOSHUS
nepen yAajleHUeM CEeCCUU. 3HaueHue no ymoadanuo — 10.

s ncnonb3oBaHMUA peKUMa StateServer JOJDKHA OBbITh 3amylieHa ciry>kOa Xpa-
HeHust coctosiHus ASP.NET, conepikaiias cBeleHUs O COCTOSIHUM cecCHUU. JTa
ciyk6a ycraHapnuBaetcsi BMecte ¢ ASP.NET u no ymonuanuio pacrnonaraercs
B \systemroot\Microsoft. NET\Framework\version\aspnet_state.exe.

JInst MCTONb30BaHUSI PEKUMa SQLServer JIOJDKHA ObITh cO3faHa 0asa JaHHBIX
ASPState ¢ nomoinkto ckpunra InstallSqlState.sql.

24.18. Nepepava mexay cTpaHuLaMn 3HavYeHUN
cepBepHOro 3jieMeHTa yrnpasJjieHUs

Jnst mepenayuu qaHHBIX MEXAY CTPAHULIAMU MOYKHO MCTIOIB30BaTh METOJ Transfer
(cm. paszo. 24.5). O6mias mocnea0BaTeIbHOCTD ASMCTBUN TaKoBa:
1. 3agaiiTe UM UCXOTHOM CTPAHUIIBI C TIOMOIIBIO TUPEKTHBHI Page.

<%@ Page Language="C#" ClassName="MyClassName" %>

2. Jlng xaxaoro 3HadeHUs Kjacca, KOTOpoe TpeOyeTcs mepenarh, co3jaiTe CBOM-
CTBO C METOAOM JOCTyMa get. MeTO IOCTyMNa get MOHKEH BO3BpallaTh Tepe-
JlaBaeMoe 3HaueHHe, HalpuMep, TeKCT B M0Jie BBOJA.
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<script runat="server">
public string FirstName
{
get
{
// FirstNameTextBox — 2TO MMS 3JIeMEHTa yrnpabBjeHus TextBox
return FirstNameTextBox.Text;

}
</script>

3. Jlns mepemaum NaHHBIX Ha Apyryio crpanuily Web Forms BbezoBute meron
HttpServerUtility.Transfer
void SubmitButtonClick (object sender, EventArgs e)
{

Server.Transfer ("secondpage.aspx") ;

}

4. loGaBbTe B HauyaJlo MPUHUMAIOLLIEH CTPaHMLbl AUPEKTUBY @ Reference, a 3Ha-
yeHue aTpulOyTa Page 3ajailiTe paBHbIM UMEHU CTPaHWLbI, MepeAatolleil aaH-
HBIE.

<%@ Reference Page="firstpage.aspx" %>

5. B cepBepHOM cueHapuud OOBSBUTE MEPEMEHHYIO IJIsi XpaHEHHs BK3eMIUIspa
KJ1acca, OnpeieJIeHHOro Ha oTnpasistoleii ctpanuie Web Forms.
<script runat="server">
FirstPageClass fp;
</script>

6. Cozpaiite monb3oBaTenbCKHii 00pabOTUMK COOBITHS Page Load.
<script runat="server">
void Page Load()
{
if (!IsPostBack)

{
fp = (FirstPageClass)Context.Handler;

}

</script>

7. TlonyuyeHHYIO CChIIKY Ha (OpPMY MOXKHO HCIIOJIL30BaTh JJIsi TIOJIYYSHHS JaH-
HBIX.

Hello <%=fp.FirstName%>



280 naBa 24

24.19. Kak nepexBaTtuTb 3arpysKy
n coxpaHeHue ViewState?

Hns obpaboTky 3arpy3kd W COXpaHEHHUs ViewState CJEIyeT MEPEeKPHITh Me-
TOJIbI SavePageStateToPersistenceMedium U LoadPageStateFromPersistenceMedium
(ymactuHT 24.7).

JNuctnHr 24.7. CoxpaHeHne N BOCCTaHOBIEHUE ViewState

public class MyPageTemplate : Page
{
protected override void SavePageStateToPersistenceMedium (
object viewState)

// OBBekT mia nojlydeHus ViewState

LosFormatter los = new LosFormatter();

// Cepuammsauys

StringWriter writer = new StringWriter();

los.Serialize (writer, viewState);

// TlosyyaeM CTPOKY

string strViewState = writer.ToString();

// 3mech MOXHO COXPaHUThL CTPOKy ViewState, Hampumep B Bl
}
protected override object LoadPageStateFromPersistenceMedium()
{

// Tomyunmnm cTpoky ViewState, Hampmumep uz Bl

string strViewState = ... ... ...;

// TlonmyyaeMm ofwekT ViewState

LosFormatter los = new LosFormatter();

return los.Deserialize (viewStateString);

24.20. Co3paHune obuyein ceccum
mexpay ASP- n ASP.NET-npunoxeHunamm

Coznanue olmieli ceccud Mexay KiaccuiueckuM ASP-mpunokeHreM # TIpu-
noxxenueM ASP.NET omnucaHo Ha caiite www.codeproject.com/useritems
/SessionManager.asp.

24.21. Yto takoe AJAX?

AJAX — 5TO TeXHOJOTHsI aCHMHXPOHHBIX 3alpOCOB Ha CepBep, MO3BOJIAIOIIAS
oboiiTrck 6€3 nmepeprucoBKH Beelt cTpaHullsl (T. €. 6e3 postback).
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Hns ASP 1.0 mpupercs Hampsmyro cozfgaBaTh ActiveX-KOMITIOHEHT Microsoft.
XMLHTTP.

Jluctunru 24.8—24.10 neMOHCTpUPYIOT MPUMEp MCMOJIb30BaHUS 3TOr0 KOMIIO-
HeHTa. Popma Pagel.aspx COOEpXKUT KHOMKY btnGetData W METKY labelData.
JaHHbie Bo3Bpalnarorces crpanuueii Datal .aspx.

Jns momyyeHus cloxHOro Habopa JaHHBIX MOXKHO HCHOib30BaTh XML-popmar
OTBeTa, KaK NMoka3aHo B iucTuHrax 24.11 u 24.12 (crpanuusl Page2, Data2).

Jls aBTomMaTHUecKOro OOHOBJICHHS CTPAHULIBI UCTIOB3YETCsl KO, MPUBEACHHBIN B
nuctuHre 24.13.

B 3aBrcuMocTH OT Opay3epa NPUMEHSIOTCS pa3Hbie COCOObI CO3/ITAaHUS OCHOBHOTO
komnoHneHTa (nuctuHr 24.14, aprop Su Cerota (lan Suttle)).

NucTtuHr 24.8. Kop ctpaHuubl Pagel.aspx

<%@ Page language="c#" Codebehind="Pagel.aspx.cs"
AutoEventWireup="false" Inherits=" AJAX Testl.Pagel" %>
<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN" >
<HTML>
<HEAD>
<title>TestButton</title>
<meta name="GENERATOR" Content="Microsoft
Visual Studio .NET 7.1">
<meta name="CODE LANGUAGE" Content="C#">
<meta name="vs defaultClientScript" content="JavaScript">
<meta name="vs targetSchema"
content="http://schemas.microsoft.com/intellisense/ie5">
</HEAD>
<body MS POSITIONING="GridLayout">
<form id="Forml" method="post" runat="server">
<asp:Button ID="btnGetData" runat="server" Text="Button" />
<asp:Label ID="labelData" runat="server"
Text="2??"></asp:Label>
</form>
</body>
</HTML>

NuctnHr 24.9. Kopg Page1.aspx.cs

using System;
using System.Collections;
using System.ComponentModel;
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using System.Data;

using System.Drawing;

using System.Web;

using System.Web.SessionState;

using System.Web.UI;

using System.Web.UI.WebControls;

using System.Web.UI.HtmlControls;

namespace AJAX Testl

{

public class Pagel : System.Web.UI.Page

{
protected System.Web.UI.WebControls.Button btnGetData;
protected System.Web.UI.WebControls.Label labelData;

private void Page Load(object sender, System.EventArgs e)

{
RegisterScripts();

btnGetData.Attributes.Add ("OnClick", "return GetAJAXData();");

private const string strGetAJAXData = @"
<script language='javascript'>
var xRequest;
function GetAJAXData ()
{
if (window.XMLHttpRequest)
{
xRequest= new XMLHttpRequest () ;
}
else
{
if (typeof ActiveXObject != 'undefined')

xRequest= new ActiveXObject ('"Microsoft.XMLHTTP') ;

if (xRequest != null)

{
xRequest.onreadystatechange = ProcessResponse;
xRequest.open ('GET', '%DATA PAGES',aatrue);
xRequest.send(null) ;aaaaaaaa
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return false;

}

function ProcessResponse ()

{
if (xRequest.readyState == 4)

{
if (xRequest.status == 200)

{

var retval = xRequest.responseText;

if (document.getElementById('3LABEL NAMES') != null)
document.getElementById('%LABELANAME%').innerHTML =
retval;
}
else
{
alert ('Ommbka MojiyyeHus HaHHex! ') ;
}
}
}
</script>

private void RegisterScripts/()
{
if (!Page.IsStartupScriptRegistered ("GetAJAXData"))
{
string script = strGetAJAXData;
script = script.Replace ("$DATA PAGES", "Datal.aspx");

script = script.Replace ("$LABEL NAME$", labelData.ClientID);

Page.RegisterStartupScript ("GetAJAXData", script):;

#region Web Form Designer generated code
override protected void OnInit (EventArgs e)
{

InitializeComponent () ;

base.OnInit (e);

private void InitializeComponent ()

{
this.Load += new System.EventHandler (this.Page Load);
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#endregion

NuctnHr 24.10. Kog Data1.aspx.cs, Bo3Bpallalowmim AaHHbIe

using
using
using
using
using
using
using
using
using

using

System;

System.Collections;
System.ComponentModel ;
System.Data;
System.Drawing;

System.Web;
System.Web.SessionState;
System.Web.UI;
System.Web.UI.WebControls;
System.Web.UI.HtmlControls;

namespace AJAX Testl

{

public class Datal : System.Web.UI.Page

{

private void Page Load(object sender, System.EventArgs e)

{

}

// He coxpaHaTb

Response.Cache. SetNoStore () ;

// He coxpaHaTb B MCTOpuM Opay3epa

Response.Cache. SetAllowResponseInBrowserHistory (false) ;
// He KsumMpoBaThL Ha CepBepe

Response.Cache. SetNoServerCaching () ;

Response.Clear () ;
Response.Write(string.Format ("Texymee Bpemsa: {0}",
DateTime.Now) ) ;

Response.End () ;

#region Web Form Designer generated code

override protected void OnInit (EventArgs e)

{

InitializeComponent () ;
base.OnInit (e);
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private void InitializeComponent ()
{

this.Load += new System.EventHandler (this.Page Load);
}

#endregion

Nuctunr 24.11. Kopg Page2.aspx.cs (o6pa6oTka gaHHbIX B XML-dpopmate)

function ProcessResponse ()
{
if (xRequest.readyState == 4)
{
if (xRequest.status == 200)
{
var retval = xRequest.responseText;
if (xRequest.responseXML.loadXML (xRequest.responseText) )
{
var value =
xRequest. responseXML. getElementsByTagName
('value') [0] .firstChild.data;
if (document.getElementById('3LABEL NAME%') != null)
document.getElementById ('$LABEL NAME?').innerHTML = value;
}
else
{

alert ("Ommbka B XML-oTBeTe!');

}

else

{

alert ('Oumbka noJyrydeHmus mOaHHexX!');

NuctnHr 24.12. Kop Data2.aspx.cs (Bo3Bpat gaHHbIx B XML-chopmare)

private void Page Load(object sender, System.EventArgs e)
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Response.Clear() ;

// CoxpahseMm B Bume XML
string strXmlFormat = @"<response><value>{0}</value></response>";
string strXmlValue =
string.Format (strXmlFormat, DateTime.Now.Second) ;
XmlDocument result = new XmlDocument () ;
result.LoadXml (strXmlValue) ;
result. Save (Response.OutputStream) ;
Response.End () ;

Nuctunr 24.13. ABTomaTuyeckoe o6HOBMNEHMe CTpaHULibI

private const string strGetAJAXData = @"
<script language='javascript'>
var xRequest;
var oInterval='";
function GetAJAXData ()
{
if (oInterval == '"")
{
oInterval = window.setInterval ('GetAJAXData()', 1000);

if (window.XMLHttpRequest)

Nuctunr 24.14. CospaHne OCHOBHOFO KOMMOHEHTa B 3aBMCUMMOCTHU OT Gpay3epa

function GetXmlHttpObject (handler)
{

var objXmlHttp = null; // mig XpaHEeHWS CCBUIKMA

if (is_ie)
{
// PasHele Bepcum IE
var strObjName = (is_ieb5) ?
'Microsoft.XMLHTTP' : 'Msxml2.XMLHTTP';
// TeTaeMcsa CcO30aTbh OOBEKT
try
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objXmlHttp = new ActiveXObject (strObjName) ;
objXmlHttp.onreadystatechange = handler;
}
catch (e)
{
// Oumbra
alert ('Bpayzep IE, HO OOBEKT CO3IaTb He yIajocChb.');

return;

}
else
if (is_opera)
{
// B Opera MOTYT OHITbH MPOGIIEME!
alert ('Bpayzep Opera. CrpaHmla MOXeT He pabdoraTb.');
return;

}

else

{
// Mozilla wmm Netscape, mim Safari
objXmlHttp = new XMLHttpRequest();
objXmlHttp.onload = handler;
objXmlHttp.onerror = handler;

}

// BosBpamaeM OOBEKT
return objXmlHttp;

24.22. [Nlony4yeHne cepBepHbIX AaHHbIX 63 AJAX

Jlns nonyyeHus cepBepHbIX JaHHBIX 0e3 postback MOXHO BOCIOJIB30BATHCS METO-
oM, paboTaroUIM ¢ oMoInbio IFRAME (aBTOp Pamxem Tomnern (Rajesh Toleti)).

Jluctunr 24.15 comepxkut ko ctpanuinpbl default.aspx, momywaromieli qaHHble co
cTpanuupbl Data.aspx (nmuctunru 24.16 u 24.17).

Pazymeercs, sToT kox Oyaer paboTaTe TOJIBKO B Opay3epax, MOAACPKMBAIOLIMX
IFRAME.

NuctnHr 24.15. CtpaHuua default.aspx

<%@ Page language="c#" Codebehind="default.aspx.cs"
AutoEventWireup="false" Inherits="NoAJAX.WebForml" %>
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<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN" >
<HTML>
<HEAD>
<title>WebForml</title>
<meta name="GENERATOR" Content="Microsoft
Visual Studio .NET 7.1">
<meta name="CODE LANGUAGE" Content="C#">
<meta name="vs defaultClientScript" content="JavaScript">
<meta name="vs targetSchema"
content="http://schemas.microsoft.com/intellisense/ie5">
<script language="JavaScript'>
function callServer ()
{
serverData.innerHTML = '<IFRAME src="Data.aspx?ID="+
document . Forml.DropDown.value+
'" width="200" height="50" frameborder="0"
scrolling="no"></IFRAME>';
}
</script>

</HERAD>
<body>
<form id="Forml" method="post" runat="server">
<table height="100" border="0">
<tr>
<td valign="middle">
<select name="DropDown" onchange="callServer ()">
<option value="0" selected>Britop...</option>
<option value="1">Valuel</option>
<option value="2">Value2</option>
<option value="3">Value3</option>
</select>
</td>
<td valign="middle">
<div id="serverData"></div>
</td>
</tr>
</table>
</form>
</body>
</HTML>
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NuctnHr 24.16. Kog Data.aspx.cs (MCTOMHMK AaHHbIX)

using System;

using System.Collections;

using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Web;

using System.Web.SessionState;
using System.Web.UI;

using System.Web.UI.WebControls;
using System.Web.UI.HtmlControls;

namespace NoAJAX
{
public class Data : System.Web.UI.Page
{
protected System.Web.UI.WebControls.Label Datalabel;

private void Page Load(object sender, System.EventArgs e)
{
string str = string.Empty;
switch (Request.QueryString["ID"])
{
case "1": str="X1"; Dbreak;
case "2": str="X2"; Dbreak;
case "3": str="X3"; Dbreak;

Datalabel.Text = str;

#region Web Form Designer generated code
override protected void OnInit (EventArgs e)
{

InitializeComponent () ;

base.OnInit (e);

private void InitializeComponent ()

{
this.Load += new System.EventHandler (this.Page Load);
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#endregion

INMucTtunr 24.17. Ctpanuua Data.aspx (MCTOYHUK AaHHbIX)

<%@ Page language="c#" Codebehind="Data.aspx.cs"
AutoEventWireup="false" Inherits="NoAJAX.Data" %>
<!DOCTYPE HTML PUBLIC "-//W3C//DTD HIML 4.0 Transitional//EN" >
<HTML>
<HEAD>
<title>Data</title>
<meta name="GENERATOR" Content="Microsoft
Visual Studio .NET 7.1">
<meta name="CODE LANGUAGE" Content="C#">
<meta name="vs defaultClientScript" content="JavaScript">
<meta name="vs targetSchema"
content="http://schemas.microsoft.com/intellisense/ie5">
</HERD>
<body MS POSITIONING="GridLayout">
<form id="Forml" method="post" runat="server'">
<asp:label id="Datalabel" runat="server" />
</form>
</body>
</HTML>

24.23. Nonyyenne HTML-koaa anemMeHTa

Crnenyromumii ko Bo3BpainaeT cTpoky, coaepxainyto HTML-npencrapnenue sie-
MEHTa:

public static string RenderControl (Control ctrl)

{
System.Text.StringBuilder sb = new System.Text.StringBuilder();
System.IO.StringWriter tw = new System.IO.StringWriter (sb);
System.Web.UI.HtmlTextWriter hw =

new System.Web.UI.HtmlTextWriter (tw) ;

ctrl.RenderControl (hw) ;
return sb.ToString/()



ASP.NET 291

24.24. NMeyaTtb CTpaH!Lbl HA NPUHTEP
no ymonyaHuio

Jluctunr 24.18 cogepKUT KO CTpaHHULbI, COCTOSIIEH U3 IBYX KHOMOK — KHOIKA
revyaTy ¥ KHOTIKA MapaMeTpoB TedaTH.

NucTtnHr 24.18. Nevatb M NapaMmeTpbl NevYaTn

<%@ Page language="c#" Codebehind="PrintTest.aspx.cs"
AutoEventWireup="false" Inherits="Example.PrintTest" %>

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN" >

<html>
<head>
<title>PrintTest</title>
<meta name="GENERATOR" Content="Microsoft Visual
Studio .NET 7.1">
<meta name="CODE LANGUAGE" Content="C#">
<meta name=vs_defaultClientScript content="JavaScript">
<meta name=vs targetSchema
content="http://schemas.microsoft.com/intellisense/ie5">

<object ID="wb" WIDTH=300 HEIGHT=151
CLASSID="CLSID:8856F961-340A-11D0-A96B-00C04FD705A2"
VIEWASTEXT>
<param name="ExtentX" value="7938">
<param name="ExtentY" value="3986">
<param name="ViewMode" value="0">
<param name="Offline" value="0">
<param name="Silent" value="0">
<param name="RegisterAsBrowser" value="0">
<param name="RegisterAsDropTarget" value="1">
<param name="AutoArrange" value="0">
<param name="NoClientEdge" value="0">
<param name="AlignLeft" value="0">
<param name="NoWebView" value="0">
<param name="HideFilenames" value="0">
<param name="SingleClick" value="0">
<param name="SingleSelection" wvalue="0">
<param name="NoFolders" value="0">
<param name="Transparent" value="0">
<param name="ViewID"
value="{0057D0E0-3573-11CF-AE69-08002B2E1262}">
</object>
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<script language="JavaScript">
function PrintPage ()
{
wb.ExecWB (6, 2, 2, 2);

function SetupPage ()
{
wb.ExecWB (8, 0, 0, 0);
}
</script>

</head>
<body>
<form id="Forml" method="post" runat="server">
<input type="button" value="Print Page"
onclick="PrintPage () ">
<input type="button" value="Print Setup"
onclick="SetupPage () ">
</form>
</body>
</html>

24.25. Npo6sembl HecoBMecTUMOCTU Bpay3epoB

Hnsa cozmanns HTML-kona ans Opay3epoB, HecoBMecTUMBIX ¢ Internet Explorer,
ASP.NET ucnone3yeT kiacc Html32TextWriter, KOTOPbIA CO3JA€T 3JE€MEHThI, CO-
riacHo crieundukanun HTML 3.2. Jlng ucnpaBneHus 3TOTo OrpaHUYeHus ClieyeT
N00aBUTh CIEAYIOUIYIO CTPOKY B (haiin web.config:
<system.web>

<browserCaps>

tagwriter=System.Web.UI.HtmlTextWriter

</browserCaps>

</system.web>

24.26. boicTpas reHepauua TabnuuHoro
npeacTtasneHna Web-copmbli
ITo ymomuanuto Visual Studio reHepupyet pacrnonokeHue 3J1eMEHTOB ¢ MOMOIIbIO

ctusieid. s Toro 4roObl OBICTPO MEPEeBECTH CTpaHULy Ha TabJIMYHOE NpeacTaBlie-
HUe, CTIeyeT BBITIOJIHUTD CIEIYOIINe Iart:
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1. OtkpeiTh cBolicTBa Web-popmbl W ycTtaHOBUTH napamerp Target Schema
B 3HaueHue Internet Explorer 3.02, mapamerp Page Layout — B 3HaueHue
GridLayout.

2. llepeiitn Ha Brianky HTML-npencraBnenuss ¢GopMbl W YIOAIUTh CTPOKY
ms_positioning="GridLayout" U3 T€ra body.

3. Ilepexmounts Target Schema Ha 3HaueHue no ymomnuanuto Internet Explo-
rer 5.0.

24.27. NouemMmy Page Load Bbi3biBaeTcq ABa pa3a?

CKopee BCECIo, BKIIFOYCHO CBOMCTBO CTpaHMLbI AutoEventWireUp.

24.28. Nony4yeHune NyTN K cTpaHuue

I[J'lﬂ MOJIyu€Hus MNOyTH K CTpaHULUE MOKHO BOCIIOJIbB30BaThCA METOIOM
Request.Url.AbsoluteUri. Hy»KHO TOJIbKO He 3a0bITh YJAUTh U3 HETO NMapameTphbl,
€CJIM OHU €CThb:

public string RequestUrl ()
{
string result = Request.Url.AbsoluteUri;
if (Request.Url.Query.Length > 0)
result = result.Replace (Request.Url.Query, string.Empty);
return result;
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MS Office, Internet Explorer

25.1. lNony4yeHne gaHHbIX co cTpaHuubl MS Excel

ﬂﬂﬂ MOJIy4Y€HUsA MOJaHHbIX CO CTpaHULbI Excel MOXKHO HCIIOJIB30BaTh KJIACChl
DataSet M OleDbConnection (JiucTUHT 25.1).

Nuctunr 25.1. NMony4yeHne AaHHbIX co cTpaHuubl MS Excel

using System;
using System.Data;
using System.Data.OleDb;

namespace ExcelDataTest
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
// Vs daiina
string filename = @"bookl.xls";

// CTpoKa MNOOKJIOUEHUS
string ConnectionString= String.Format (
"Provider=Microsoft.Jet.OLEDB.4.0;Extended
Properties=\"Excel 8.0;HDR=No\";
Data Source={0}", filename);
// OTKpEBaeM COeIVHEeHUe
DataSet ds=new DataSet ("EXCEL") ;
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OleDbConnection cn=new OleDbConnection (ConnectionString) ;
cn.Open () ;

// Tomyuyaem CIMCOK JIMCTOB B Oalie
DataTable schemaTable =
cn.GetOleDbSchemaTable (OleDbSchemaGuid.Tables,
new object[] {null, null, null, "TABLE"});

// Tloka3aThb CIMCOK JIMCTOB B Oalie
for (int i=0; 1< schemaTable.Rows.Count; i++)
{
// ViMeHa JMCTOB
Console.WriteLine (schemaTable.Rows[i].ItemArray([2]);

// Hara MomMbUKALAA
Console.WriteLine (schemaTable.Rows[i].ItemArray([7]);

// BepeMm HaszBaHME INEPBOTO JIUCTa

string sheetl = (string) schemaTable.Rows[0].ItemArrayl[2];

// BulOMpaeM BCe IaHHBE C JIMCTa

string select = String.Format ("SELECT * FROM [{0}]", sheetl);
OleDbDataAdapter ad = new OleDbDataAdapter (select, cn);
ad.Fill (ds);

DataTable tb=ds.Tables[0];

// TlokasaTb HOaHHEE C JIMCTa
foreach (DataRow row in tb.Rows)
{
foreach (object col in row.ItemArray)
{
Console.Write (col+"\t");

}

Console.WriteLine () ;

25.2. locTyn K gaHHbiM MS Excel

Jluctunr 25.2 coaepkut npumep noctyna k aaHHeIM MS Excel. [[nst paboTel aToro
koza TpeOyertcs nonaktouenrne 6uonrorexu Microsoft Excel xx Object Library.
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: NncTuhr 25.2. 3anuck 3HauveHus siuenkm Excel

using Excel;

using System;

using System.IO;

using System.Reflection;

namespace ExcelReader

{

class Classl

{

[STAThread]
static void Main(string[] args)

{

ApplicationClass application = null;
string filename;

Workbook workbook;

Worksheet worksheet;

object objsheet, objrange;

Range range;

// JOJDXHO OBITH I[IOJIHOE WMS

filename = Path.Combine (
System.AppDomain.CurrentDomain.BaseDirectory,
@"test.x1ls");

try

{
application = new ApplicationClass();
application.Visible=false;
application.DisplayAlerts=false;

workbook = application.Workbooks.Open (

filename,

Missing.Value,
Missing.Value,
Missing.Value,
Missing.Value,
Missing.Value,
Missing.Value,
Missing.Value,
Missing.Value,
Missing.Value,
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Missing.Value,
Missing.Value,
Missing.Value
)7

objsheet = workbook.ActiveSheet;
if (objsheet != null)
{

worksheet = (Worksheet) objsheet;
objrange = worksheet.Cells[1l, 1];
if (objrange != null)
{

range = (Range) objrange;

range.Font .Name="Tahoma";
range.Font.Size=8;
range.Font.Bold=false;
range.Value = "HOBOe 3HaueHue";
range = null;
}
objrange = null;
worksheet = null;
}
objsheet = null;

workbook. Save () ;
workbook = null;
}
catch (Exception ex)
{
Console.WriteLine (ex.ToString()) ;
}
finally
{
if (application != null)
{
application.Quit ();
}

application = null;



MS Office, Internet Explorer 299

25.3. Pabora ¢ gaHHbIiMK B 6ychepe o6MeHa
B Excel-cbopmare CSV

[Mpumep u3 aucTrHra 25.3 MOKa3bIBaeT KOMMPOBaHUE U MOyYeHHE TaHHBIX U3 Oy-
(hepa obmeHa B popmare Excel.

JNuctunr 25.3. MNMony4yeHne AaHHbIX U3 6ydepa obmeHa B hopmaTte Excel

System.Windows.Forms.IDataObject o =
System.Windows.Forms.Clipboard.GetDataObject () ;
if (o.GetDataPresent (System.Windows.Forms.
DataFormats.CommaSeparatedvalue))

System. IO.StreamReader sr =
new System.IO.StreamReader ((System.IO.Stream)
0.GetData (DataFormats.CommaSeparatedvValue) ) ;
string s = sr.ReadToEnd() ;
sr.Close();
labell.Text= s;
}
// KommpoBahme maHHBIX B Oybep obMeHa
// B maBucumocTu oT "list separator".
// MoxeT CBITH pas3nesieHyue 3arsaTon
String csv = "1;2;3" + Environment.NewLine + "6;8;3";
byte[] blob = System.Text.Encoding.UTF8.GetBytes (csv) ;
System.IO.MemoryStream s = new System.IO.MemoryStream (blob) ;
DataObject data = new DataObject();
data.SetData (DataFormats.CommaSeparatedvValue, s);
Clipboard.SetDataObject (data, true);

25.4. Kak o60iTi npob6nembl
c ucnosib3oBaHnem ob6bvektToB MS Office?

OO6X0IHOI MaHEeBp TAaKOW: HaO HACTPOMKY PErMOHAIBHBIX CTAaHIAPTOB TEKYIIEro
MOTOKA MEPEKITIOYUTh Ha aHTITMHCKYH0. A rocie ucroib3oBanus oosekros MS Of-
fice — He 3a0bITh BEpHYTh Ha MECTO.

System.Globalization.CultureInfo oldCulture =
System.Threading.Thread.CurrentThread.CurrentCulture;
Thread.CurrentThread.CurrentCulture =
new System.Globalization.CultureInfo( "en-US" );

try
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// TyT Bu3BBaeM MeTompl MS Office

}
finally

{

System.Threading.Thread.CurrentThread.CurrentCulture = oldCulture;

25.5. Kak HaneuyaTaTb AoKymeHT MS Office?

s neyatu nokymenta MS Office mpolie Bcero ucnosib30BaTh KJacc Process.

System.Diagnostics.Process pr = new System.Diagnostics.Process();
pr.StartInfo.Verb = "Print";

pr.StartInfo.FileName = "Sample.xls";

pr.Start();

25.6. PopmupoBaHune aokymeHtoB MS Excel
n MS Word ns ASP.NET

®opmuposanue nokymeHToB Excel nz ASP.NET BeimonHsieTcs o4eHb MpocTo: s
3TOro He0OXOAMMO YKa3aTh COOTBETCTBYIOLLMI ContentType (JIUCTUHT 25.4).

[lpn HeoOXOAMMOCTH MOXHO YKa3blBaTh (OpPMyJbl B aTpuOyTax Tero (Jivc-
TuHT 25.5). B 3TOM ciyyae MTOKYMEHT, OTKPBITHIN B Opaysepe, OymeT comep)karb
4KCJI0, @ OTKPBITHIN B Excel — dopmyny:

"<TDCOLSPAN=2 FORMULA=\"=A2+B2\">310</TD>"
Nwms (baﬁna OTKPBIBAEMOI'0 JOKYMCHTA MOXKHO YKa3aTh € NOMOIIBIO CTPOKH:
Response.AddHeader ("Content-Disposition", "attachment;

filename=Test.x1ls");

AHanornuyHo MokHO popmupoBath AokymMeHTsl MS Word:
Response.ContentType = "application/msword";

CyluecTByIOT JBa BapMaHTa OTKPbITHS AOKYMEHTa: B TOM )K€ OKHe Opaysepa Wiu
Kak ¢aitn. B mepBom ciyyae Hy>KHO A0MMCATh CTPOKY:

Response.AddHeader ("Content-Disposition", "inline;
filename=report.xls");

a BO BTOpPOM:

Response.AddHeader ("Content-Disposition", "attachment;
filename=report.x1ls");
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ﬂﬂﬂ JaHHbIX Oomnbioro odobema PEKOMEHOYETCS MCHOJIB30BATh inline-METOMO, a
IJIsd TOrO YTOOBI OTUET OTKpPbIBAJICSI B HOBOM OKHE, MUCATh CBOM 06pa60Tqm< nepe-
XOJa Ha CTpaHHLly OT4UETa:

function wnd(url) { window.open (url); return false; }

CrnenyeT y4uTbIBaTh, 4TO NpU (POPMUPOBAHMHU JOKYMEHTA JOJKHO OBITH BKJIIOUE-
HO K3ILIMPOBaHHUE POPMHUPYIOLIEH CTpaHULIbI.

INnctunr 25.4. ®opmupoBaHue nokymeHta Excel

private void Page Load(object sender, System.EventArgs e)
{
// dopMMpoBaHMEe TaGIMLE (MOXHO uMTaTh U3 dansa
// wmm GOpPMMPOBATE MPOTPAMMHO)
string text =
"<HTML>" +
"<HEAD>" +
"<TITLE>Tpumep</TITLE>" +
"</HEAD>"+
"<BODY>"+
"<TABLE BORDER=\"1\">"+
"<TR>"+
"<TD WIDTH=70>Title 1</TD>"+
"<TD WIDTH=140>Title 2</TD>"+
"</TR>"+
"<TR>"+
"<TD>155</TD>"+
"<TD>200</TD>"+
"</TR>"+
"<BODY>"+
"<HTML>";

// YkaseBaeMm ContentType
Response.ContentType = "application/vnd.ms-excel";

Response.Charset =
Response.Write (text);

INMucTtunr 25.5. 3apaHue hopmyn B onucaHum Excel-gokymeHTta Ha sa3bike XML

string text =
"<HTML>" +
"<HEAD>" +
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"<TITLE>Tpumep</TITLE>" +
"</HEAD>"+
"<BODY>"+
"<TABLE BORDER=\"1\">"+
"<TR>"+
"<TD WIDTH=70>Title 1</TD>"+
"<TD WIDTH=140>Title 2</TD>"+
"</TR>"+
"<TR>"+
"<TD>155</TD>"+
"<TD>200</TD>"+
"</TR>"+
"<TR>"+
"<TD COLSPAN=2>=A3+B3</TD>"+
"</TR>"+
"<BODY>"+
"<HTML>";

25.7. Pabota ¢ MS Office uepes DDE

CwM. crartbto ['acanoBa P. 3. "Opranuzauus “ropsuero” oomena mo DDE mexmy
Microsoft Excel u mnpunoxennem .NET": www.codenet.ru/progr/cpp/dotnet
/Hot-DDE.

25.8. Pabora c kaneHgapem MS Outlook

Jluctunr 25.6 nemoHctpupyer paboty ¢ kaneHgapem MS Outlook. Jlnst paboTsl
kona TpeOyercs mnoakmoueHne Oubnuorekn Microsoft Outlook xx Object
Library.

NuctnHr 25.6. Pa6ota ¢ kaneHgapem MS Outlook

using System;
using System.Reflection;
using Microsoft.Office.Interop.Outlook;

namespace OutlookCalendar
{
class Classl
{
[STAThread]
static void Main(string[] args)
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ApplicationClass application = new ApplicationClass();

NameSpace nspace = application.GetNamespace ("MAPI") ;

nspace.Logon (Missing.Value, Missing.Value, false, false);

object objappointment =
application.Createltem(OlItemType.olAppointmentItem) ;

if (objappointment != null)
{
AppointmentItem appointment =
(AppointmentItem) objappointment;

appointment.Importance = OlImportance.olImportanceHigh;
appointment.Subject = "watch tv";

appointment.Body = "He 3abynb [OCMOTPeTL TejieBuz0p!";
appointment.Start = DateTime.Parse("1-1-2006 11:00 am");
appointment.End = DateTime.Parse ("1-1-2006 1:00 pm");
appointment.Location = "IOuBau";

appointment.ReminderSet = true;
appointment.ReminderMinutesBeforeStart = 60;
appointment.AllDayEvent = false;

appointment.Save () ;

appointment = null;

nspace.Logoff () ;
nspace = null;

application.Quit () ;
application = null;

25.9. Ucnonb3oBaHne Word Spell Checker
AnAa npoBepku opdorpacumn

Jluctunr 25.7 nemoncTpupyet ucnonbzoBanue Word Spell Checker anst npoeepku
optdorpadun. s paboTel 3TOrO Koma TpebyeTcs MOIKIIOUeHHe OMONMMOTeKH
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Microsoft Word xx Object Library (Mmoxysb Interop.Word.dll). Bropoii BapuanT
(yiuctuHr 25.8) oroOpakaeT CTaHIAPTHBIM JUAJIOr BBIOOpA CJIOB IS 3aMEHBI U3
cyoBaps.

TNMucTtunr 25.7. NMposepka opdorpacdun cpeactesamu MS Word

using System;

using System.Collections;

using System.Reflection;

using Microsoft.Office.Interop.Word;

namespace WordSpellChecker
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
// TexCcT mis NPOBEPKU
string sentence = "llpoBepka opborpadbum ciiyBO C oumbxain.";

// Demm TexkcT Ha cJIoBa
string[] words = sentence.Split();

// Kracc mjis MpPOBEPKM CJIOB
SpellChecker checker = new SpellChecker () ;

// TlpoBepseM KaxOoe CJOBO
foreach (string word in words)
{
// TpoeBepka
string[] suggestions = checker.Suggest (word) ;

// TpaBUJIBHO HaMMCAaHO
if (suggestions == null)
{
Console.WriteLine ("\"{0}\" Hammcauo BepHO", word) ;
}
else
{
// OumBra - mnpenjiaraeM BapVaHTEH
Console.WriteLine ("\"{0}\" HammcaHo He BepHO! BapmaHTH:",
word) ;
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foreach (string suggestion in suggestions)
Console.WriteLine ("\t" + suggestion);
}
Console.WriteLine() ;

}

checker = null;

// Kiacc mid NpOBEpKM CJIOB

class SpellChecker

{

private ApplicationClass application;

public SpellChecker ()

{

object template = "normal.dot";

object newtemplate = false;

object doctype = WdNewDocumentType.wdNewBlankDocument ;
object visible = false;

// OBwekT MS word

this.application = new ApplicationClass();
this.application.DisplayAlerts = WdAlertLevel.wdAlertsNone;
this.application.Visible = false;
this.application.Options.SuggestSpellingCorrections = true;

// Co3maeMm HOBEII IOKYMEHT
Document document = this.application.Documents.Add (

ref template, ref newtemplate, ref doctype, ref visible);

document .Activate() ;

~SpellChecker ()

{

// BaBepumTb PaBOTy wWord, HMUUETO HEe COXpPaHasd
object savenochanges = WdSaveOptions.wdDoNotSaveChanges;
object nothing = Missing.Value;

if (this.application != null)
this.application.Quit (
ref savenochanges, ref nothing, ref nothing);
this.application = null;
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/// <summary>

/// TlpoBepkKa CJoBa

/// </summary>

public string[] Suggest (string word)
{

object nothing = Missing.Value;

// TpoBepsem

bool spelledright = this.application.CheckSpelling (word,
ref nothing, ref nothing, ref nothing, ref nothing,
ref nothing, ref nothing, ref nothing, ref nothing,
ref nothing, ref nothing, ref nothing, ref nothing);

if (spelledright)
return null;

// TloslydaeM CIUCOK CJIOB IUIS SaMeHE
SpellingSuggestions suggestions =
this.application.GetSpellingSuggestions (word,
ref nothing, ref nothing, ref nothing, ref nothing,
ref nothing, ref nothing, ref nothing, ref nothing,
ref nothing, ref nothing, ref nothing, ref nothing,

ref nothing);

// CoxpaHsgeM CIMCOK CJIOB

ArraylList words = new Arraylist();

foreach (SpellingSuggestion suggestion in suggestions)
words.Add (suggestion.Name) ;

suggestions = null;

// BosBpamaeM MaCcCUB CJIOB
return (string[]) words.ToArray (typeof (string)):;

JNucTtunr 25.8. OTo6paxkeHne ctaHgapTHoro ananora Word
AN KOPPEKTUPOBKU CINOB

using System;
using System.ComponentModel;
using System.Reflection;
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using System.Windows.Forms;

using Microsoft.Office.Interop.Word;

using Application = Microsoft.Office.Interop.Word.Application;

namespace SpellCheckDemo

{

public class Forml : Form

{

private TextBox textBoxl;

private Button buttonl;

private Label labell;

private Container components = null;
[STAThread]

static void Main()

{

System.Windows.Forms.Application.Run (new Forml ());

private void buttonl Click(object sender, EventArgs e)

{
string input = textBoxl.Text;
labell.Text = fSpellCheck(ref input);
textBoxl.Text = input;

public string fSpellCheck (ref string text)
{
string result = string.Empty;

int iErrorCount = 0;
Application app = new Application();
if (text.Length > 0)
{
app.Visible=false;

object template=Missing.Value;
object newTemplate=Missing.Value;
object documentType=Missing.Value;
object visible=true;

object optional = Missing.Value;

_Document doc = app.Documents.Add(ref template,

ref newTemplate, ref documentType, ref visible);
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doc.Words.First.InsertBefore (text);
ProofreadingErrors we = doc.SpellingErrors;

iErrorCount = we.Count;

doc.CheckSpelling( ref optional, ref optional, ref optional,
ref optional, ref optional, ref optional,
ref optional, ref optional, ref optional,
ref optional, ref optional, ref optional);
if (iErrorCount == 0)
result = "Her oumbok";
else
result = string.Format ("Vcoparneno {0} oumbox.",
iErrorCount) ;
object first=0;
object last=doc.Characters.Count -1;

text = doc.Range(ref first, ref last).Text;

}

object saveChanges = false;

object originalFormat = Missing.Value;
object routeDocument = Missing.Value;

app.Quit (ref saveChanges, ref originalFormat,
ref routeDocument) ;

return result;

25.10. XKypHan nctopuu Internet Explorer

JlucTuHr 25.9 comepKUT KO, KOTOPbIi BHIBOJUT BCe ajjpeca 13 UCTOpUH Opay3epa
(aBTop Kpacun (Krasin)).

Nucturr 25.9. NMony4yeHne agpecoB U3 uctopumn bpaysepa

using System;
using System.Runtime.InteropServices;

namespace IEHistory
{

class Classl

{
struct STATURL
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public static uint SIZEOF STATURL =
(uint)Marshal. SizeOf (typeof (STATURL) ) ;

public uint cbSize;

[MarshalAs (UnmanagedType.LPWStr) ]

public string pwcsUrl;

[MarshalAs (UnmanagedType.LPWStr) ]

public string pwcsTitle;

public FILETIME ftlLastVisited, ftlLastUpdated, ftExpires;

public uint dwFlags;

[ComImport, Guid("3C374A42-BAE4-11CEF-BEF7D-00AA006946EE"),
InterfaceType (ComInterfaceType.InterfaceIsIUnknown) ]
interface IEnumSTATURL

[PreserveSig]
uint Next (uint celt, out STATURL rgelt,
out uint pceltFetched) ;
void Skip(uint celt);
void Reset () ;
void Clone (out IEnumSTATURL ppenum) ;
void SetFilter(
[MarshalAs (UnmanagedType.LPWStr)] string poszFilter,
uint dwFlags) ;

[ComImport, Guid("AFAODC11-C313-11d0-831A-00CO4FD5AE38"),
InterfaceType (ComInterfaceType.InterfaceIsIUnknown) ]
interface IUrlHistoryStg2

void AddUrl (
[MarshalAs (UnmanagedType.LPWStr)] string pocsUrl,
[MarshalAs (UnmanagedType.LPWStr)] string pocsTitle,
uint dwFlags) ;

void DeleteUrl (
[MarshalAs (UnmanagedType.LPWStr)] string pocsUrl,
uint dwFlags) ;

void QueryUrl (
[MarshalAs (UnmanagedType.LPWStr)] string pocsUrl,
uint dwFlags,
ref STATURL 1pSTATURL) ;
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void BindToObject (

[MarshalAs (UnmanagedType.

ref Guid riid,

[MarshalAs (UnmanagedType.

IEnumSTATURL EnumUrls () ;

void AddUrlAndNotify (

[MarshalAs (UnmanagedType.
[MarshalAs (UnmanagedType.

uint dwFlags,

[MarshalAs (UnmanagedType.
[MarshalAs (UnmanagedType.

poctNotify,

[MarshalAs (UnmanagedType.

void ClearHistory();

LPWStr)] string pocsUrl,

IUnknown)] out object ppvOut);

LPWStr) ]
LPWStr) ]

string pocsUrl,
string pocsTitle,

Bool)] bool fWriteHistory,
IUnknown)] object

IUnknown)] object punkISFolder) ;

[ComImport, Guid("3C374A40-BAE4-11CF-BF7D-00AA006946EE") ]

class UrlHistory { }

[STAThread]
static void Main(string[]
{
IUrlHistoryStg2 uhs2 =
IEnumSTATURL estaturl =
STATURL staturl;
uint fetched;

while

(0 == estaturl.Next (1,

args)

(IUrlHistoryStg2)new UrlHistory();
uhs?2.EnumUrls () ;

out staturl, out fetched))

Console.WriteLine (staturl.pwcsUrl) ;
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WMI

26.1. Yto Takoe WMI?

WMI (Windows Management Instrumentation) — 3To MHCTpyMeHTapuii ynpasJie-
Hust Windows. CaiiT microsoft.ru naer cnenyroriee onpezesneHre: "3TO MaclITa-
O6upyemas MHGPACTPYKTypa YNpaBIEHHs, WCHONb3YIOLIAas OIMH LIEJOCTHBIH pac-
mIMpsieMblii 00BEKTHO-OPUEHTUPOBAHHBI M OCHOBAHHBIM Ha CTaHAapTaX HMHTep-
eiic".

Knacecst WMI HaxoasTcss B NpPOCTpPaHCTBE MMEH System.Management, MOJYJIb
System.Management.dll. CreayeT yuuTbiBaTh, uyTo WMI sBasercs crTporo
Windows-(hyHKIIMOHATBHOCTBIO, T. €. TaT(OPMO3aBUCUMON.

ITpoctpancTBo uMeH WMI coepKUT claeayroLLy0 HEPAPXHUIO KIIACCOB:

Namespace System.Management
- EventQuery = WglEventQuery
- ObjectQuery > WglObjectQuery

26.2. Pabota ¢ WMI Ha yaaneHHoil MalunHe

Jluctunr 26.1 nokassiBaet padoty ¢ pynkumusamu WMI Ha yaaneHHoit matuHe.

NucTunr 26.1. Pa6oTa ¢ coyHkumamu WMI Ha yaaneHHoW MalumHe

using System;
using System.Management;

namespace WMITest

{

static void Main(string[] args)
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ConnectionOptions options = new ConnectionOptions();

options.Username = @"domain\username";
options.Password = "password";
ManagementScope scope =

new ManagementScope (€"\\machine name\root\cimv2", options);

scope.Connect () ;

try
{
// Pabora c ¢yHKLMaMM WMI
}
catch (Exception e)

{

// OBpaboTka oumook

26.3. Nony4vyeHne cBONCTB BUAEOKOHTpoOJNepa

M YyacToTbl 06HOBNEHNA JKpaHa

Hcnonb3oBaHue 3anpoca Win32 VideoController MO3BOJISET MOJIYYUTb CBONCTBA

BUIEOKOHTpOJIJIepa U YaCTOTY OOHOBIIEHHS 3KpaHa (JIUCTHUHT 26.2).

{ NucTuHr 26.2. MonyyeHne CBOWCTB BUAEOKOHTPONNEpPa
M YacToThbl OGHOBIEHUA 3KpaHa

using System;
using System.Management;

namespace Win32 VideoController
{

class Classl

{
[STAThread]
static void Main(string[] args)
{

ManagementScope sc=

new ManagementScope (@"\\.\root\cimv2", null);

ManagementPath ph=

new ManagementPath (@"Win32 VideoController");
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ManagementClass mc=
new ManagementClass (sc, ph, null);

foreach (ManagementObject ss in mc.GetInstances())

{

Console.WriteLine ("Name: {0}", ss.GetPropertyValue ("Name"));
Console.WriteLine (" Processor {0}",
ss.GetPropertyValue ("VideoProcessor") ) ;

Console.WriteLine (" VideoRAM {0}",

ss.GetPropertyValue ("AdapterRAM") ) ;
Console.WriteLine (" Resolution {0}",

ss.GetPropertyValue ("VideoModeDescription")) ;
Console.WriteLine (" Refresh {0}",

ss.GetPropertyValue ("CurrentRefreshRate"));

26.4. Nony4vyeHne nHcpopmaLumn o Komnblotepe

3anpoc Win32 ComputerSystem MO3BOJISET MOJYYUTh HHOOPMALIMIO O KOMITbIOTEpE
(ymctuHT 26.3).

Nucturr 26.3. NMony4eHne nHopmaLum o KOMNbLIOTEPE

using System;
using System.Management;

namespace Win32 ComputerSystem
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
WglObjectQuery query =
new WglObjectQuery ("SELECT * FROM Win32 ComputerSystem") ;
ManagementObjectSearcher find =
new ManagementObjectSearcher (query) ;
foreach (ManagementObject mo in find.Get())
{
Console.WriteLine ("Computer belongs to domain " +
mo ["Domain"]);
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Console.WriteLine ("Computer manufacturer."+
mo ["Manufacturer"]) ;

Console.WriteLine ("Model name given by manufacturer " +
mo ["Model"]) ;

26.5. NMony4vyeHne nHcpopmayumn o nponssoauTtene

3anpoc Win32 ComputerSystemProduct MO3BOJISET MOJYYUTh UH(POPMAIMIO O MPO-
W3BOJUTENE (JINCTHHT 26.4).

NuctuHr 26.4. NMony4yeHne nHopmauum o nponsBogUTene

using System;
using System.Management;

namespace Win32 ComputerSystemProduct
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
WglObjectQuery query = new WglObjectQuery (
"SELECT * FROM Win32 ComputerSystemProduct");
ManagementObjectSearcher find =
new ManagementObjectSearcher (query) ;
foreach (ManagementObject mo in find.Get())
{
Console.WriteLine ("Description." + mo["Description"]);
Console.WritelLine ("Identifying number (usually
serial number)." + mo["IdentifyingNumber"]);
Console.WritelLine ("Commonly used product name." +
mo ["Name"]) ;
Console.Writeline ("Universally Unique Identifier of
product." + mo["UUID"]);
Console.WriteLine ("Vendor of product." + mo["Vendor"]);
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26.6. NonyyeHne nHcpopmavmm
06 onepaLnoHHON cucteme

JluctuHr 26.5 neMOHCTpUpYeT noiydyeHne MH(popMauuu o0 OnepaLMoHHOW cHc-
TeMe.

TNucTtunr 26.5. Mony4yeHune nHcopmauum o6 onepaunMoHHOM cucteme

using System;
using System.Management;

namespace Win32 OperatingSystem
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
WglObjectQuery query =
new WglObjectQuery ("SELECT * FROM Win32 OperatingSystem");
ManagementObjectSearcher find =
new ManagementObjectSearcher (query) ;
foreach (ManagementObject mo in find.Get())
{
Console.WriteLine ("Boot device name " + mo["BootDevice"]);
Console.WriteLine ("Build number" + mo["BuildNumber"]);
"Caption" + mo["Caption"]);
"Code page used by OS" + mo["CodeSet"]);
Console.WriteLine ("Country code" + mo["CountryCode"]);

(
(
Console.WriteLine (
Console.WriteLine (
(
Console.WriteLine ("Latest service pack installed" +
mo["CSDVersion"]) ;
Console.WriteLine ("Computer system name" + mo["CSName"]) ;
Console.WriteLine ("Time zone (minute offset from GMT" +
mo ["CurrentTimeZone"]) ;
Console.WriteLine ("OS is debug build" + mo["Debug"]);
Console.WriteLine ("OS is distributed across several nodes."+
mo ["Distributed"]) ;
Console.WriteLine ("Encryption level of transactions" +
mo ["EncryptionLevel"] + " bits");
Console.WriteLine (">>Priority increase for foreground app" +
GetForeground (mo) ) ;
Console.WriteLine ("Available physical memory" +
mo ["FreePhysicalMemory"] + " kilobytes");
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Console.WriteLine ("Available virtual memory" +
mo ["FreeVirtualMemory"] + " kilobytes");
Console.WriteLine ("Free paging-space withou swapping." +
mo ["FreeSpaceInPagingFiles"]) ;
Console.WritelLine ("Installation date " +
ManagementDateTimeConverter.ToDateTime (
mo["InstallDate"].ToString()));
Console.WriteLine ("What type of memory optimization...... "o+
(Convert.ToIntl6 (mo["LargeSystemCache"]) == 0 ?
"for applications” : "for system performance"));
Console.WriteLine ("Time from last boot " +
mo ["LastBootUpTime"]) ;
Console.WriteLine ("Local date and time " +
ManagementDateTimeConverter.ToDateTime (
mo ["LocalDateTime"].ToString()));
Console.WriteLine ("Language identifier (LANGID) " +
mo["Locale"]);
Console.WriteLine ("Local date and time. " +
ManagementDateTimeConverter.ToDateTime (
mo ["LocalDateTime"].ToString()));
Console.WriteLine ("Max# of processes supported by OS" +
mo [ "MaxNumberOfProcesses"]) ;
Console.WriteLine ("Max memory available for process." +
mo ["MaxProcessMemorySize"] + " kilobytes");
Console.WriteLine ("Current number of processes" +
mo [ "NumberOfProcesses"]) ;
Console.WriteLine ("Currently stored user sessions." +
mo [ "NumberOfUsers"]) ;
Console.WriteLine ("OS language version" + mo["OSLanguage"]);
Console.WriteLine ("OS product suite version" + GetSuite (mo));
Console.WriteLine ("OS type" + GetOSType (mo)) ;

Console.WriteLine ("Number of Windows Plus! " +
mo ["PlusProductID"]) ;
Console.WriteLine ("Version of Windows Plus! " +

mo ["PlusVersionNumber"]) ;
Console.WriteLine ("Type of installed OS. " +
GetProductType (mo) ) ;

Console.WriteLine ("Registered user of 0S. " +
mo ["RegisteredUser"]) ;
Console.WriteLine ("Serial number of product. " +
mo ["SerialNumber"]) ;
Console.WriteLine ("Serial number of product. " +

mo ["SerialNumber"]) ;
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Console.WriteLine ("ServicePack major version. " +

mo ["ServicePackMajorVersion"]) ;
Console.WriteLine ("ServicePack minor version. " +

mo ["ServicePackMinorVersion"]) ;
Console.WriteLine ("Total number to store in paging files" +

mo ["SizeStoredInPagingFiles"] + " kilobytes");
Console.WriteLine ("Status. " + mo["Status"]);
Console.WritelLine ("ServicePack minor version. " +

mo ["ServicePackMinorVersion"]) ;

Console.WriteLine ("OS suite. " + GetOSSuite (mo));
Console.WriteLine ("Physical disk partition with 0S. " +

mo["SystembDevice"]) ;
Console.WriteLine ("System directory. " +

mo ["SystemDirectory"]);
Console.WriteLine ("Total virtual memory. " +

mo ["TotalVirtualMemorySize"] + " kilobytes");
Console.WriteLine ("Total physical memory. " +

mo ["TotalVisibleMemorySize"] + " kilobytes");
Console.WritelLine ("Version number of O0S. " + mo["Version"]);
Console.WriteLine ("Windows directory. " +

mo ["WindowsDirectory"]) ;

private static string GetForeground (ManagementObject mo)
{
int i = Convert.ToIntlé (mo["ForegroundApplicationBoost"]) ;
switch (i)
{
case 0: return "None";
case 1: return "Minimum";
case 2: return "Maximum (defualt value)";
}

return "Boost not defined.";

private static string GetSuite (ManagementObject mo)
{
uint 1 = Convert.ToUInt32 (mo["OSProductSuite"]);
switch (i)
{
case 1: return "Small Business";
case 2: return "Enterprise";
case 4: return "BackOffice";
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case 8: return "Communication Server";
case 16: return "Terminal Server";
case 32: return "Small Business (Restricted)";
case 64: return "Embedded NT";
case 128: return "Data Center";
}

return "OS suite not defined.";

// TwWIl ONepaLVOHHOM CUCTEME!
private static string GetOSType (ManagementObject mo)
{
uint i = Convert.ToUIntl6 (mo["OSType"]);
switch (1)
{
case 16: return "WIN95";
case 17: return "WIN98";
case 18: return "WINNT";
case 19: return "WINCE";
}

return "Other OS systems are not covered.";

private static string GetProductType (ManagementObject mo)
{
uint i = Convert.ToUInt32 (mo["ProductType"]);
switch (1)
{
case 1: return "Work Station";
case 2: return "Domain Controller";
case 3: return "Server";
}

return "Product type not defined.";

private static string GetOSSuite (ManagementObject mo)
{

uint i = Convert.ToUInt32 (mo["SuiteMask"]);

string suite = "";
if ((1 & 1) == 1) suite += "Small Business";
if ((1 & 2) == 2)

{

if (suite.lLength > 0) suite += ", "; suite += "Enterprise";
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if ((1 & 4) == 4)
{
if (suite.Length > 0) suite += ", ";
}
if ((1 & 8) == 8)
{
if (suite.Length > 0)
suite += ", ";
suite += "Communications";
}
if ((1 & 16) == 16)
{
if (suite.Length > 0)
suite += ", ";
suite += "Terminal";
}
if ((1 & 32) == 32)
{
if (suite.Length > 0)
suite += ", ";
suite += "Small Business Restricted";
}
if ((1 & 64) == 64)
{
if (suite.Length > 0)
suite += ", ";
suite += "Embedded NT";
}
if ((1 & 128) == 128)
{
if (suite.Length > 0)
suite += ", ";
suite += "Data Center";
}
if ((1 & 256) == 256)
{
if (suite.Length > 0)
suite += ", ";
suite += "Single User";
}
if ((1 & 512) == 512)
{
if (suite.Length > 0)

suite += "Back Office";



320 lnaa 26

suite += ", ";
suite += "Personal";
}
if ((1 & 1024) == 1024)
{
if (suite.Length > 0)

suite += ", ";
suite += "Blade";

}

return suite;

26.7. BbinonHeHue logoff, shutdown, reboot

Jluctunr 26.6 nokaspiBaeT BhINoIHeHUe onepatuii logoff, shutdown, reboot u T. 1.

Nuctunr 26.6. BeinonHeHue logoff, shutdown, reboot u T1. A.

using System;
using System.Management;

namespace Win32 OperatingSystem 1
{
class Classl
{
[STAThread]
static void Main(string[] args)

{

object[] FLAG LOGOFF = {0};
object[] FLAG SHUTDOWN = {1};
object[] FLAG REBOOT = {2};
object[] FLAG FORCELOGOFF = {4};
object[] FLAG FORCESHUTDOWN = {5};
object[] FLAG FORCEREBOOT = {6};
object|[] FLAG POWEROFF = {8};
object[] FLAG FORCEPOWEROFF = {12};

SelectQuery query = new SelectQuery("Win32 OperatingSystem");
ManagementObjectSearcher find =
new ManagementObjectSearcher (query) ;
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try

{

}

catch

{

// BreIIOJIHAeMasd KOMaHIa

// yKasbBaeTCSa B KOMAHIHOM CTPOKE IPUIIOXEHMS
int mode = Convert.ToInt32(args[0]);

foreach (ManagementObject mo in find.Get())
{
if (mode == (int)FLAG LOGOFF[0])
mo. InvokeMethod ("Win32Shutdown", FLAG LOGOFF) ;
else if (mode == (int)FLAG SHUTDOWN[O])
mo. InvokeMethod ("Win32Shutdown", FLAG SHUTDOWN) ;
else if (mode == (int)FLAG REBOOT[0])
mo. InvokeMethod ("Win32Shutdown", FLAG REBOOT) ;
else if (mode == (int)FLAG FORCELOGOFF[0])
mo. InvokeMethod ("Win32Shutdown", FLAG FORCELOGOFF) ;
else if (mode == (int)FLAG FORCESHUTDOWN [O])
mo. InvokeMethod ("Win32Shutdown", FLAG FORCESHUTDOWN) ;
else if (mode == (int)FLAG FORCEREBOOT[O0])
mo. InvokeMethod ("Win32Shutdown", FLAG FORCEREBOOT) ;
else if (mode == (int)FLAG POWEROFF[O0])
mo. InvokeMethod ("Win32Shutdown", FLAG POWEROFF) ;
else if (mode == (int)FLAG FORCEPOWEROFF[0])
mo. InvokeMethod ("Win32Shutdown", FLAG FORCEPOWEROFF) ;
else

Console.WriteLine ("HemsBecTHull pexumM.") ;

(Exception e)

Console.WriteLine (e.Message) ;

26.8. NMNonyyeHune nucpopmauum o pabouem crone

3anpoc Win32 Desktop HCIHOJB3YeTCs AJisl MoiydyeHus MH(opMauuu o pabdouem
croJie (JtucTuHT 26.7).

NuctuHr 26.7. NMony4eHne nHopmauum o paboyem crone

using System;

using System.Management;
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namespace Win32 Desktop

{

class Classl

{

[STAThread]
static void Main(string[] args)

{

// TIONMy4unTb HACTPOVKM paboduero CToja

WglObjectQuery query = new WglObjectQuery (

"SELECT * FROM Win32 Desktop WHERE Name ='.Default'");

ManagementObjectSearcher find =

new ManagementObjectSearcher (query) ;

foreach (ManagementObject mo in find.Get())

{

// 3BHaueHrd MOTYT OBIThL M3MEHEHEH
// B peecTpe "HKEY CURRENT USER\Control Panel\Desktop"
Console.WritelLine ("Width of window borders." +
mo ["BorderWidth"]) ;
Console.WriteLine ("ALT+TAB task switching allowed." +
mo ["CoolSwitch"]);
// BHaueHMd B MWIIMCEKYHIaX
Console.WriteLine ("Lenght of time between
cursor blincks. " 4+ mo["CursorBlinkRate"]);
Console.WritelLine ("Show content of windows when
are draged." + mo["DragFullWindows"]) ;
Console.WritelLine ("Grid settings for dragging windows." +
mo ["GridGranularity"]);
Console.WritelLine ("Grid settings for icon spacing. " +
mo ["IconSpacing”]);
Console.WritelLine ("Font used for the names of icons." +
mo["IconTitleFaceName"]) ;
Console.WriteLine ("Icon ront size. " + mo["IconTitleSize"]);
Console.WriteLine ("Wrapping of icon title." +
mo["IconTitleWrap"]);
Console.WriteLine ("Name of the desktop profile." +
mo ["Name"]) ;
Console.WriteLine ("Screen saver is active." +
mo ["ScreenSaverActive"]);
Console.WriteLine ("Name of the screen saver executable." +
mo ["ScreenSaverkExecutable"]) ;
Console.WriteLine ("Is screen saver protected
with password." + mo["ScreenSaverSecure"]) ;
Console.WriteLine ("Time to pass to activate screen saver." +
mo ["ScreenSaverTimeout"]) ;
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Console.WriteLine ("File name for desktop background." +
mo ["Wallpaper"]);

Console.WritelLine ("Wallpaper fills entire screen." +
mo ["WallpaperStretched"]) ;

Console.WriteLine ("Wallpaper is tiled." +
mo ["WallpaperTiled"]) ;

26.9. OnpeaeneHne TMNa KoMnbloTepa

3amnpoc Win32 ComputerSystem HUCMOJIB3YyCTCA AJIA MOJYYEHUA THUIMA KOMIBIHOTEpaA
(ymactuHT 26.8).

Juctuur 26.8. OnpepeneHune TMna KomnboTEPA

using System;
using System.Management;

namespace Win32 ComputerSystem 1
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
string[] Roles = {

"Standalone Workstation", // 0
"Member Workstation", // 1
"Standalone Server", // 2
"Member Server", // 3
"Backup Domain Controller", // 4
"Primary Domain Controller" // 5

}i

WglObjectQuery query = new WglObjectQuery (

"SELECT * FROM Win32 ComputerSystem");
ManagementObjectSearcher find =

new ManagementObjectSearcher (query) ;
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foreach (ManagementObject mo in find.Get())

{

Console.WritelLine (Roles[Convert.ToInt32 (mo["DomainRole"]) 1) ;

26.10. OnpepeneHune
chnsnyecknx napamMmeTpoB KOMnbloTepa

Jluctunr 26.9 neMoHCTpUpyeT NnonydeHre GU3NUecKUX napaMeTpoB KOMITbIOTepa.

INuctnHr 26.9. OnpegeneHue prU3nYecKUX NapamMeTpoB KOMNbLIOTEPA

using System;
using System.Management;

namespace Win32 SystemEnclosure
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
// TlepeuncsseM BCe MOLYJIM KOMIIBIOTEpa
WglObjectQuery query = new WglObjectQuery (

"SELECT * FROM Win32 SystemEnclosure");

ManagementObjectSearcher find =

new ManagementObjectSearcher (query) ;
int 1 = 0;
foreach (ManagementObject mo in find.Get())

{

Console.WriteLine ("--- Chasis setting #" + 1);

(
Console.WriteLine ("Chasis type." + GetChasisType (mo));
Console.WriteLine ("Description." + mo["Description"]);
(

Console.WriteLine ("Depth of physical package (in inches)." +
mo ["Depth"]);
Console.WriteLine ("Height of physical package
(in inches).." + mo["Height"]);
Console.WriteLine ("Width of physical package (in inches)." +

mo ["Width"]);
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Console.
Console.

Console.
Console.

Console.

Console.

WriteLine ("Weight." + mo["Weight"]);
WritelLine ("Service philosophy " +

GetServicePhilosophy (mo) ) ;

mo ["VisibleAlarm"]) ;

mo["VisibleAlarm"]) ;

i++;

WriteLine ("

WriteLine ("Status." + mo["Status"]):;

WriteLine ("Property includes visible

WriteLine ("Property includes visible

private static string GetChasisType (ManagementObject mo)

{

switch

System.UIntlo[]
String returnType =

type

= (System.UIntl6[])mo["ChassisTypes"];

w,
’

(int i=0; i<type.Length; i++)

(1 > 0)

case 1:
returnType
break;

case 2:
returnType
break;

case 3:
returnType
break;

case 4:
returnType
break;

case 5:
returnType
break;

case 6:
returnType
break;

case 7:
returnType
break;

returnType += ", ";
(typelil])

"Other";

"Unknown";

"Desktop";

"Low Profile

"Pizza Box";

"Mini Tower";

"Tower";

Desktop";
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case 8:
returnType
break;

case 9:
returnType
break;

case 10:
returnType
break;

case 11:
returnType
break;

case 12:
returnType
break;

case 13:
returnType
break;

case 14:
returnType
break;

case 15:
returnType
break;

case 16:
returnType
break;

case 17:
returnType
break;

case 18:
returnType
break;

case 19:
returnType
break;

case 20:
returnType
break;

case 21:
returnType
break;

"Portable";

"Laptop";

"Notebook";

"Hand Held";

"Docking Station";

"All in One";

"Sub Notebook";

"Space-Saving";

"Lunch Box";

"Main System Chassis";

"Expansion Chassis";

"SubChassis";

"Bus Expansion Chassis";

"Peripheral Chassis";
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case 22:
returnType += "Storage Chassis";
break;

case 23:
returnType += "Rack Mount Chassis";
break;

case 24:
returnType += "Sealed-Case PC";
break;

}

return returnType;

private static string GetServicePhilosophy (ManagementObject mo)
{
int i = Convert.ToIntl6 (mo["ServicePhilosophy"]);
switch (i)
{
case 0O:
return "Unknown";
case 1:
return "Other";
case 2:
return "Service From Top";
case 3:
return "Service From Front";
case 4:
return "Service From Back";
case b5:
return "Service From Side";
case 6:
return "Sliding Trays";
case 7:
return "Removable Sides";
case 8:
return "Moveable";
}

return "Service philosophy not defined.";
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26.11. YcTaHOBKa MMeHMN KoMMnbloTepa

3amnpoc Win32 ComputerSystem MOXKET MCHOJIB30BAThCS UIS 33aHUs UMEHU KOM-
netotepa (iucTuHr 26.10).

JNlncturr 26.10. YctaHOBKa UMEeHM KOMMbIOTEpPa

using System;
using System.Management;

namespace Win32 ComputerSystem 2
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
WglObjectQuery query = new WglObjectQuery (
"SELECT * FROM Win32 ComputerSystem");
ManagementObjectSearcher find =
new ManagementObjectSearcher (query) ;
// HoBOe mMMa KOMIIbIOTEpPA
object[] methodArgs = {"New name"};
foreach (ManagementObject mo in find.Get())
{
// BeI3BATBH MeTOI Rename

mo. InvokeMethod ("Rename", methodArgs);

26.12. NonyyeHne nHdpopmavum
O npoueccopax

3anpoc win32_ Processor MPUMEHSETCS Uil MOMyUYeHUs: MH(GOpMAaLMU O MPOLecco-
pax (JiuctuHr 26.11).

NucTtnHr 26.11. MNony4eHue nHopMauum o npoueccopax

using System;
using System.Management;
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namespace Win32 Processor

{

class Classl

{

[STAThread]
static void Main(string[] args)

{

// TlomydaeM BCe IpPOLIeCCOPH KOMIILITEepa

WglObjectQuery query = new WglObjectQuery (

"Select * from Win32 Processor");

ManagementObjectSearcher find =

int 1 = 0
foreach (

{

Console

Console.

Console.

Console.
Console.

Console.

Console.

Console.
Console.

Console

Console

Console.

Console

Console.

Console.
Console.

Console.
Console.

new ManagementObjectSearcher (query) ;

’

ManagementObject mo in find.Get ())

.WriteLine ("-—- Processor #" + 1 + " -");
WriteLine ("Processor address width in bits." +
mo ["AddressWidth"]) ;
WriteLine ("Architecture of processor." +
GetArchitecture (mo)) ;
WriteLine ("Caption." + mo["Caption"]);
WriteLine ("Processor address width in bits." +
mo ["AddressWidth"]) ;
WriteLine ("Usage status of the processor." +
GetCpuStatus (mo) ) ;
WriteLine ("Current clock speed (in MHz)." +

mo ["CurrentClockSpeed"]) ;
WriteLine ("Processor data width." + mo["DataWidth"]);
WritelLine ("Unique string identification." +

mo ["DeviceID"]);
.WritelLine ("External clock frequency." +

mo ["ExtClock"]) ;
.WriteLine ("Processor family." + GetFamily (mo));
WriteLine ("L2 cache size." + mo["L2CacheSize"]);
.WriteLine ("L2 cache speed." + mo["L2CacheSpeed"]) ;
WriteLine ("Load percentage (average
value for second)." + mo["LoadPercentage"]);
WriteLine ("Manufacturer." + mo["Manufacturer"]);
WriteLine ("Maximum speed (in MHz)." +
mo ["MaxClockSpeed"]) ;
WriteLine ("Name." + mo["Name"]);
WriteLine ("Support for power management." +
mo [ "PowerManagement Supported"]) ;
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Console.WriteLine ("Unique identificator

describing processor"+ mo["ProcessorId"]);
Console.WriteLine ("Processor type." + GetProcessorType (mo));
Console.WritelLine ("Role (CPU/math)." + mo["Role"]);
Console.WriteLine ("Socket designation." +

mo ["SocketDesignation"]) ;
Console.WriteLine ("Status.”" + mo["Status"]);
Console.WriteLine ("Status

information." + GetStatusInfo (mo));
Console.WriteLine ("Processor version." + mo["Version"]);
Console.WriteLine ("Socket voltage." + mo["VoltageCaps"]):;
i++;

private static string GetArchitecture (ManagementObject mo)
{

int 1 = Convert.ToInt32 (mo["Architecture"]);

switch (i)

{

case 0: return "x86";
case 1: return "MIPS";
case 2: return "Alpha";
case 3: return "PowerPC";
case 4: return "ia64d";

}

return "Undefined";

private static string GetCpuStatus (ManagementObject mo)

{
int i = Convert.ToInt32 (mo["CpuStatus"]);

switch (1)
{
case 0: return "Unknown";
case 1: return "CPU Enabled";
case 2: return "CPU Disabled by User via BIOS Setup";
case 3: return "CPU Disabled By BIOS (POST Error)";
case 4: return "CPU is Idle";
case 5: return "This value is reserved.";
case 6: return "This value is reserved.";
case 7: return "Other";
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return "Undefined";

private static string GetFamily (ManagementObject mo)

{

int i

switch

{

case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case

(1)

O O 3 o O k&= W DN B
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return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return

Convert.ToInt32 (mo["Family"]) ;

"Other";
"Unknown";
"8086";
"80286";
"80386";
"80486";
"8087";
"80287";
"80387";
"80487";
"PentiumR brand";
"PentiumR Pro";
"PentiumR II";

"PentiumR processor with MMX technology";

"CeleronT";
"PentiumR II Xeon";
"PentiumR III";

"M1 Family";

"M2 Family";

"K5 Family";

"K6 Family";
"Ko-2";

"K6-3";

"AMD AthlonT Processor Family";

"AMDR DuronT Processor";
"AMD2900 Family";
"K6-2+";

"Power PC Family";
"Power PC 601";
"Power PC 603";
"Power PC 603+";
"Power PC 604";
"Power PC 620";
"Power PC X704";
"Power PC 750";
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case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case

48:
49:
50:
51:
52:
53:
54:
55:
64:
65:
66:
67:
68:
69:
80:
81:
82:
83:
84:
85:
86:
87:
88:
96:
97:
98:
99:

100:
101:
112:
120:
121:
128:
130:
144:
145:
1l46:
147:
148:
149:
150:
160:
176:

return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return
return

return

"Alpha Family";
"Alpha 21064";
"Alpha 21066";
"Alpha 21164";
"Alpha 21164PC";
"Alpha 21164a";
"Alpha 21264";
"Alpha 21364";
"MIPS Family";
"MIPS R4000";
"MIPS R4200";
"MIPS R4400";
"MIPS R4600";
"MIPS R10000";
"SPARC Family";
"SuperSPARC";
"microSPARC II";
"microSPARC IIep";
"UltraSPARC";
"UltraSPARC II";
"UltraSPARC IIi";
"UltraSPARC III";
"UltraSPARC IIIi";
"68040";
"68xxx Family";
"68000";
"68010";
"68020";
"68030";
"Hobbit Family";
"CrusoeT TM5000 Family";
"CrusoeT TM3000 Family";
"Weitek";
"ItaniumT Processor";
"PA-RISC Family";
"PA-RISC 8500";
"PA-RISC 8000";
"PA-RISC 7300LC";
"PA-RISC 7200";
"PA-RISC 7100LC";
"PA-RISC 7100";
"V30 Family";
"PentiumR III XeonT";
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case 177: return "PentiumR III Processor
with IntelR SpeedStepT Technology";

case 178: return "PentiumR 4";

case 179: return "IntelR XeonT";

case 180: return "AS400 Family";

case 181: return "IntelR XeonT processor MP";

case 182: return "AMD AthlonXPT Family";

case 183: return "AMD AthlonMPT Family";

case 184: return "IntelR ItaniumR 2";

case 185: return "AMD OpteronT Family";

case 190: return "K7";

case 200: return "IBM390 Family";

case 201: return "G4";

case 202: return "G5";

case 250: return "i860";

case 251: return "i9e60";

case 260: return "SH-3";

case 261: return "SH-4";

case 280: return "ARM";

case 281: return "StrongARM";

case 300: return "6x86";

case 301: return "MediaGX";

case 302: return "MII";

case 320: return "WinChip";

case 350: return "DSP";

case 500: return "Video Processor";

return "Undefined processor family";

private static string GetProcessorType (ManagementObject mo)
{

int i = Convert.ToInt32 (mo["ProcessorType"]) ;

switch (i)

{

case 1: return "Other";

case 2: return "Unknown";

case 3: return "Central Processor";
case 4: return "Math Processor";
case 5: return "DSP Processor";
case 6: return "Video Processor";

}

return "Undefined type";
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private static string GetStatusInfo (ManagementObject mo)
{

int 1 = Convert.ToInt32 (mo["StatusInfo"]);

switch (1)

{

case 1: return "Other";

case 2: return "Unknown";

case 3: return "Enabled";

case 4: return "Disabled";

case 5: return "Not applicable";

return "StatusInfo not defined.";

26.13. Nony4yeHne cnucka ob6wwux cainos
M KaTanoros

3anpoc Win32_ Share MUCMONBL3YETCs IS MOTYUYEHHUs CIMCKa o0mMX (aiiioB U Kata-
JoroB (nmuctuHr 26.12).

INvcTuHr 26.12. MonyyeHne cnucka o6wmx ¢ainos 1 KaTanoros

using System;
using System.Management;

namespace Win32 Share
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
WglObjectQuery query = new WglObjectQuery (
"SELECT * FROM Win32 Share");
ManagementObjectSearcher find =
new ManagementObjectSearcher (query) ;
foreach (ManagementObject mo in find.Get())
{

Console.WriteLine ("List of shares = " + mo["Name"]):;
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26.14. Co3paHue n yganeHune obuiero Katanora

C noMoIpio 00beKTa Win32 Share MOXKHO CO3/1aTh WM YAAJIWTh OOIIMIN KaTaior
(shared). Jluctunr 26.13 mokaspIiBaeT mpuMep co3aHus o0Iero karaiora. Y gae-
HUe KaTajiora Mpou3BOJIMTCS aHAJIOTMYHO, C TOMOLIBIO BBI30Ba METO/Ia Delete.

JIlncturr 26.13. Co3gaHue obLiero katanora

using System;
using System.Management;

namespace Win32 Share 1
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
string folderName = @"C:\MyTestShare";
string shareName = @"My Files Share";

try
{
// Cozmaem obwekT ManagementClass
ManagementClass managementClass =
new ManagementClass ("Win32 Share");
// Cosmaem oOBexT ManagementBaseObjects
ManagementBaseObject inParams =
managementClass.GetMethodParameters ("Create") ;
ManagementBaseObject outParams;
// 3amaeM napaMeTphl BH3OBA

inParams["Description"] = shareName;
inParams ["Name"] = shareName;

inParams ["Path"] = folderName;

inParams ["Type"] = 0x0; // mick

// BeI3elBaeM MeTomn Create
outParams = managementClass.InvokeMethod (
"Create", inParams, null);
// TlpoBepseM pes3yJsibTaT
if ((uint) (outParams.Properties["ReturnvValue"].Value) != 0)
{

throw new Exception ("He ymanock crmenarh karajior obmpm.");
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catch (Exception e)

{

Console.WriteLine (e.Message) ;

26.15. NepeuncneHne
noaKNIoUYeHHbIX CeTeBbIX pecypcoB

[lepeuncrnenre TOOKIIOYEHHBIX CETEBBIX PECYpPCOB MOXKHO BBIMOJHUTH C TIO-
MOIIBIO KJIacca Win32 NetworkConnection (JIMCTHHT 26.14).

Nucturr 26.14. MNepeuncneHne NoAKITIOYEHHbIX CETEBLIX PECYPCOB

using System;
using System.Management;

namespace Win32 NetworkConnection
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
ManagementClass managementClass =
new ManagementClass ("Win32 NetworkConnection") ;
ManagementObjectCollection managementObij =
managementClass.GetInstances () ;

foreach (ManagementObject mo in managementObij)

{
Console.WriteLine ("AccessMask:\t{0}", mo["AccessMask"]);
Console.WriteLine ("Caption:\t{0}", mo["Caption"]):;

Console.WriteLine ("Comment:\t{0}", mo["Comment"]) ;

(
(
(
Console.WriteLine ("ConnectionState:\t{0}",

mo ["ConnectionState"]) ;
Console.WriteLine ("ConnectionType:\t{0}",

mo ["ConnectionType"]) ;

"Description:\t{0}", mo["Description"]);
"DisplayType:\t{0}", mo["DisplayType"]l):;
Console.WriteLine ("InstallDate:\t{0}", mo["InstallDate"]);
Console.WriteLine ("LocalName:\t{0}", mo["LocalName"]);

Console.WriteLine
Console.WriteLine

(
(
(
(
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Console.WriteLine ("Name:\t{0}", mo["Name"]);
Console.WriteLine ("Persistent:\t{0}", mo["Persistent"]);
Console.WriteLine ("ProviderName:\t{0}", mo["ProviderName"]);
Console.WriteLine ("RemoteName:\t{0}", mo["RemoteName"]) ;
Console.WriteLine ("RemotePath:\t{0}", mo["RemotePath"]);
Console.WriteLine ("ResourceType:\t{0}", mo["ResourceType"]);
Console.WriteLine ("Status:\t{0}", mo["Status"]);
Console.WriteLine ("UserName:\t{0}", mo["UserName"]);
Console.WriteLine (

26.16. NMNonyyeHne nHcpopmayum o guckKe
26.16.1. BapunaHrt 1

3anpoc Win32 LogicalDisk MCMOJIB3YETCS Ui TONyYeHHs MH(POpPMaUMM O JTUCKe
(nmuctunr 26.15).

Nuctunr 26.15. NonyyeHue nHcdopmMaumm o gucke

using System;
using System.Management;

namespace Win32 LogicalDisk
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
string cmiPath =
@"\root\cimv2:Win32 LogicalDisk.DeviceID='C:'";
ManagementObject mo = new ManagementObject (cmiPath) ;

Console.WritelLine ("Description: " + mo["Description”]);

Console.WritelLine ("File system: " + mo["FileSystem"]);

Console.WritelLine ("Free disk space: " + mo["FreeSpace"]);
(

Console.WriteLine ("Size: " + mo["Size"]);
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26.16.2. BapunaHrt 2

3anpoc Win32 LogicalDisk WUCMOJIB3YETCA IS MONyYeHUs WH(POpPMAIUMK O JTUCKe
(ymctmHT 26.16).

NucTtnHr 26.16. MNony4yeHue nHopmMauum o aucke

using System;
using System.Management;

namespace Win32 LogicalDisk 1
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
WglObjectQuery query = new WglObjectQuery (
"SELECT * FROM Win32 LogicalDisk WHERE DeviceID = 'C:'");
ManagementObjectSearcher find =
new ManagementObjectSearcher (query) ;
foreach (ManagementObject mo in find.Get())

{

Console.WriteLine ("Description: " + mo["Description"]);
Console.WriteLine ("File system: " + mo["FileSystem"]);
Console.WritelLine ("Free disk space: " + mo["FreeSpace"]);
Console.WriteLine ("Size: " + mo(["Size"]);

26.17. NonyyeHne nepeMeHHbIX OKpPY>XeHud

3anpoc Win32 Environment MPUMEHSAETCS AJIS MOJyUSHHS NIEPEMEHHBIX OKPYIKEHHS
(ymactuHT 26.17).

NuctnHr 26.17. MNony4veHue nepeMeHHbIX OKPY>XeHUs

using System;
using System.Management;

namespace Win32 Environment

{

class Classl
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[STAThread]
static void Main(string[] args)
{
WglObjectQuery query = new WglObjectQuery (
"Select * from Win32 Environment");
ManagementObjectSearcher find =
new ManagementObjectSearcher (query) ;
foreach (ManagementObject mo in find.Get())
{

Console.WriteLine (mo["Description"] + " — " + mo["Name"] +

- " + mo["UserName"] + " - " + mo["VariableValue"]);

26.18. NonyyeHne nHcpopmMmayum
O 3arpy3umKe cucTeMbl

3anpoc Win32 BootConfiguration HCIMOJIB3YETCS IS MOJMY4EHHUs] MHPOPMALIMHU O
3arpy3umke cucteMbl (JIUCTUHT 26.18).

Nuctunr 26.18. Nony4yeHune nHcdopmMmaumum o 3arpy3yunke CUCTEMBbI

using System;
using System.Management;

namespace Win32 BootConfiguration
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
WglObjectQuery query = new WglObjectQuery (
"SELECT * FROM Win32 BootConfiguration");
ManagementObjectSearcher find =
new ManagementObjectSearcher (query) ;
foreach (ManagementObject mo in find.Get())
{
Console.WriteLine ("Boot directory with files required
for booting." + mo["BootDirectory"]);
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Console.WriteLine ("Description." + mo["Description"]);
Console.WritelLine ("Directory with temporary files
for booting." + mo["ScratchDirectory"]);
Console.WriteLine ("Directory with temporary files." +
mo ["TempDirectory”]) ;

26.19. NonyyeHune cnucka npoweccos

3anpoc Win32 Process HCIONB3YeTCS Ui TONYyYEHHs CIHMCKa MpOLEeCCOB (JHc-
TUHT 26.19).

Nucturr 26.19. MNony4eHune cnucka npoueccos

using System;
using System.Management;

namespace Win32 Process
{
class Classl

{
const string Query = "SELECT * FROM Win32 Process";

const int TextSize = 256;
enum ResultCode:uint

{

Il
o s W N O
~

~

SuccessfullCompletion =
AccessDenied =
InsufficientPrivilege
UnknownFailure =
PathNotFound
InvalidParameter =21

[STAThread]
static void Main(string[] args)
{
ManagementObjectSearcher processEnumerator =
new ManagementObjectSearcher (Query) ;
foreach (ManagementObject process in processEnumerator.Get ())

{

Console.WriteLine ("Mlpouecc: " + process["Name"] as string);
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object[] parameters = new object[2];

ResultCode result =
(ResultCode) process. InvokeMethod ("GetOwner", parameters);

if (result == ResultCode.SuccessfullCompletion)

{
Console.WritelLine ("llombzoBaTens: " + parameters([0]);
Console.WritelLine ("IomeHn: " + parameters([l]);

}

else

{

Console.Write ("OumbBka: " + result);

}

Console.WritelLine (Environment.NewLine) ;

26.20. NMNonyuyeHne cnucka 3anyLeHHbIX
N OCTaHOBJIEHHbIX CEpBUCOB

3anpoc Win32 Service MCHOJB3YyeTcs JAJS TMOTYYEHHUS CIUCKA CEpBUCOB (JIMC-
TUHT 26.20).

Nucturr 26.20. Nony4yeHune cnucka 3anylweHHbIX U1 OCTAHOBIEHHbIX CEPBUCOB

using System;
using System.Management;

namespace Win32 Process 1
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
// COMCOK BaIlylleHHHX CEPBUCOB
WglObjectQuery query run = new WglObjectQuery (
"SELECT * FROM Win32 Service WHERE state='running'");
ManagementObjectSearcher find run =
new ManagementObjectSearcher (query run);
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foreach (ManagementObject mo in find run.Get())

{

Console.WriteLine (

"VMa cepBuca : " + mo["DisplayName"] +
"— PexuMm " + mo["StartMode"] +
"— OnmcaHme : " + mo["Description"]

Console.WritelLine (new string('-",

// CHMCOK OCTaHOBJIEHHEIX CEPBMCOB

20));

WglObjectQuery query stp = new WglObjectQuery (
"SELECT * FROM Win32 Service WHERE state='stopped'");
ManagementObjectSearcher find stp =

new ManagementObjectSearcher (query stp);

foreach (ManagementObject mo in find stp.Get())

{

Console.WriteLine (

"CepBuUC : " + mo["DisplayName"] +
"— PexymM : " + mo["StartMode"] +
"-— OmmcaHue: " + mo["Description"]

26.21. NonyyeHune nHdpopmavum
O pa3genax Aucka

3anpoc Win32 DiskPartition MCMOJB3YyeTCs Ui MONy4YeHHs WHGOpPMAIIMU O pas-
nenax aucka (iuctudr 26.21).

INMucTtunr 26.21. NonyyeHune nHdopmauumm o pasgenax (partition info)

using System;

using System.Management;

namespace Win32 DiskPartition

{

class Classl
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[STAThread]
static void

{

Main(string[] args)

WglObjectQuery query = new WglObjectQuery (

"Select * from Win32 DiskPartition");

ManagementObjectSearcher find =

new ManagementObjectSearcher (query) ;

foreach (ManagementObject mo in find.Get())

{

Console

Console.

Console.

Console.

Console.

Console.

Console.

Console

Console.

Console

Console

Console.

Console.

Console.

Console.

Console.

Console.

.WriteLine ("Block size." +
mo["BlockSize"] + " Bytes");

WriteLine ("Partition is labeled as bootable. " +
mo ["Bootable"]) ;

WriteLine ("Boot partition active. " +
mo ["BootPartition"]) ;

WriteLine ("Caption.." + mo["Caption"]):;

WriteLine ("Description.”" + mo["Description"]);

WriteLine ("Unique identification of partition.." +
mo ["DeviceID"]) ;

WriteLine ("Index number of the

disk with that partition." + mo["DiskIndex"]);
.WritelLine ("Detailed description of error
in LastErrorCode." + mo["ErrorDescription"]);
WriteLine ("Type of error detection
and correction." + mo["ErrorMethodology"]);
.WritelLine ("Hidden sectors in partition." +
mo ["HiddenSectors"]) ;
.WritelLine ("Index number of the partition." +
mo ["Index"]);
WriteLine ("Last error by device." +
mo ["LastErrorCode"]) ;
WriteLine ("Total number of consecutive blocks." +
mo ["NumberOfBlocks"]) ;
WriteLine ("Partition labeled as primary." +
mo ["PrimaryPartition"]) ;

WritelLine ("Free description of media purpose. " +
mo ["Purpose]) ;
WritelLine ("Total size of partition." +

mo["Size"] + " bytes");
WriteLine ("Starting offset of the partition " +
mo ["StartingOffset"]);
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Console.WriteLine ("Status." + mo["Status"]);
Console.WriteLine ("Type of the partition." + mo["Type"]):;

26.22. Nony4yeHune yyeTHbIX 3anucei
nokKaJsibHOW MalLUVHbI U1 AOMEeHa

3anpoc Win32 UserAccount NMPUMEHsIETCA Ul MOJIYHYEHHS YUeTHBIX 3amuceil Jio-
KaJIbHOW MAITMHBI WITH IoMeHa (JINCTHHT 26.22).

: NucTuHr 26.22. MonyyeHue yHeTHbLIX 3anNuUceit NoKanbHOM MaluWHBLI MMM AOMeHa

using System;
using System.Management;

namespace Win32 UserAccount
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
// BulfupaeM BCe JIOKAaJIbHBE TPYIIE, He IPYIsl JOMEHA .
// MoxHO 3aMeHuThL ycioBue LocalAccount, HanpuMmep,
// Ha ycnoeue Domain = 'domain name'
WglObjectQuery query = new WglObjectQuery (
"SELECT * FROM Win32 UserAccount
WHERE LocalAccount = 'true'");
ManagementObjectSearcher find =
new ManagementObjectSearcher (query) ;
Console.WritelLine ("-———=——=———= ")
foreach (ManagementObject mo in find.Get())
{
Console.WriteLine ("Caption." + mo["Caption"]);
Console.WriteLine ("Description." + mo["Description"]);
Console.WriteLine ("Domain where account belongs." +
mo ["Domain"]) ;
Console.WriteLine ("Account is defined on local machine. " +
mo ["LocalAccount"]) ;
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Console.
Console.

Console.

Console

Console.
Console.

Console.
Console.

WriteLine ("Name of the account " + mo["Name"]);
WriteLine ("Password can be changed." +

mo ["PasswordChangeable"]) ;
WriteLine ("Password expires." +

mo [ "PasswordExpires"]) ;

.WritelLine ("Password is required for this account." +

mo ["PasswordRequired"]) ;
WriteLine ("Security identifier (SID)." + mo["SID"]);
WriteLine ("Type of security identifier." +
GetSidType (Convert.ToInt32 (mo["SIDType"1)));
WriteLine ("Status." + mo["Status"]);
WritelLine ("-————-—————— ")

public static string GetSidType (int type)

{

switch (type)

{
case
case
case
case
case
case
case
case

O 0 3 o Uk W N B

case

}

return "SidTypeUser";

return "SidTypeGroup";

return "SidTypeDomain";

return "SidTypeAlias";

return "SidTypeWellKnownGroup";
return "SidTypeDeletedAccount";
return "SidTypeInvalid";

return "SidTypeUnknown";

return "SidTypeComputer";

return string.Empty;

26.23. [NlonyyeHne cnucka rpynn
nokKasibHoil MalLlWHbI NN JOMEeHa

3anpoc Win32 Group HCIONB3yeTcs AJI TONYYEeHHs CHHCKa TPYII JIOKATbHOMH
MalIuHbl Wik qoMeHa (uctudr 26.23). Ecnu Hy>KHO MOJy4YrTh CIIMCOK TPYIIN J10-
MEHa, B 3afpoce CclieyeT 3aMeHUTh YCJIOBHE LocalAccount = 'true' Ha

Domain = 'domain name'.
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JNlnctunr 26.23. MNony4yeHune cnucka rpynn siokanbHON MalWHbI UK AOMEHa

using System;

using System.Management;

namespace Win32 Group

{

class Classl

{
[STAThread]

static void Main(string[] args)

{

WglObjectQuery query = new WglObjectQuery (

"Select * from Win32 Group where LocalAccount = 'true'");

ManagementObjectSearcher find =

new ManagementObjectSearcher (query) ;

Console.WriteLine("-——————————— ")

foreach (ManagementObject mo in find.Get())

{

Console.
Console.
Console.

Console.

Console.

Console.

Console.

Console.
Console.

WriteLine ("Caption." + mo["Caption"]);
WriteLine ("Description.”" + mo["Description"]);
WriteLine ("Domain where group belongs." +
mo ["Domain"]) ;
WriteLine ("Account is defined on local machine." +
mo ["LocalAccount"]) ;
WriteLine ("Name of the group." + mo["Name"]);

WriteLine ("Security identifier (SID)." + mo["SID"]);

WriteLine ("Type of security identifier. " +
GetSidType (Convert.ToInt32 (mo["SIDType"]1)));

WriteLine ("Status." + mo["Status"]);

WritelLine ("-——————————~ ")

public static string GetSidType (int type)

{

switch (type)

{

case 1:
case 2:
case 3:
case 4:
case 5:
case 6:

return "SidTypeUser";

return "SidTypeGroup";

return "SidTypeDomain";

return "SidTypeAlias";

return "SidTypeWellKnownGroup";
return "SidTypeDeletedAccount";
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case
case
case
}

return

7: return "SidTypelInvalid";
8: return "SidTypeUnknown";
9: return "SidTypeComputer";

string.Empty;
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Pabota c annapaTtypon

27.1. UmnoptupoBaHune cpyHkunii Setup API

Jlns paboThl CO CITUCKOM yCTPOHCTB TpeOyeTcsl UMMOpTHpoBaHUe (YHKIWN MOy~
as Setup API [1] (muctunr 27.1).

Nuctunr 27.1. ®yHkuum Setup API

namespace DeviceEnumerator
{
using System;
using System.Runtime.InteropServices;

public class SetupAPI
{
[D11TImport ("hid.d11", SetlLastError=true)]
public static extern unsafe void HidD GetHidGuid(
ref Guid lpHidGuid
)

[DllTImport ("setupapi.dll", SetlastError=true)]
public static extern unsafe int SetupDiGetClassDevs (
ref Guid lpGuid,
int* Enumerator,
int* hwndParent,
ClassDevsFlags Flags
)i

[Dl1lTImport ("setupapi.dll", SetlastError=true)]
public static extern unsafe int SetupDiGetClassDevs (
int* guid,
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int* Enumerator,

int* hwndParent,

ClassDevsFlags Flags

)i

[StructLayout (LayoutKind. Sequential) ]
public struct SP_DEVINFO DATA

{
public
public
public
public

[D11TImport ("setupapi.dll",
public static extern unsafe int SetupDiEnumDeviceInfo (

int cbSize;
Guid ClassGuid;
int DevInst;
int Reserved;

int DeviceInfoSet,

int Index,
ref SP DEVINFO DATA DevicelInfoData

)i

[Flags]

public enum ClassDevsFlags

{

DIGCF DEFAULT = 0x00000001,
DIGCF PRESENT = 0x00000002,
DIGCF ALLCLASSES = 0x00000004,
DIGCEF PROFILE = 0x00000008,

DIGCF DEVICEINTERFACE

0x00000010,

// IaHHBIE MHTepdelica yCTpOMCTBa

[StructLayout (LayoutKind. Sequential) ]
public unsafe struct SP_DEVICE INTERFACE DATA

{
public
public
public
public

int cbSize;

Guid InterfaceClassGuid;
int Flags;

int Reserved;

// TlompoOGHBEe IaHHEE MHTepderca yCTponCcCTBa

[StructLayout (LayoutKind. Sequential, CharSet= CharSet.Ansi)]

SetLastError=true) ]
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public unsafe struct PSP DEVICE INTERFACE DETAIL DATA
{
public int cbSize;
[MarshalAs (UnmanagedType.ByValTStr, SizeConst= 256) ]
public string DevicePath;

[Dl1TImport ("setupapi.dll", SetlastError=true)]
public static extern unsafe int SetupDiEnumDevicelInterfaces (
int DeviceInfoSet,
int DeviceInfoData,
ref Guid 1lpHidGuid,
int MemberIndex,
ref SP_DEVICE INTERFACE DATA lpDeviceInterfaceData);

[Dl1TImport ("setupapi.dll", SetlastError=true)]
public static extern unsafe int SetupDiGetDeviceInterfaceDetail (
int DeviceInfoSet,
ref SP DEVICE INTERFACE DATA lpDeviceInterfaceData,
int* aPtr,
int detailSize,
ref int requiredSize,
int* bPtr);

[Dl1TImport ("setupapi.dll", SetlastError=true)]
public static extern unsafe int SetupDiGetDeviceInterfaceDetail (
int DeviceInfoSet,
ref SP DEVICE INTERFACE DATA lpDeviceInterfaceData,
ref PSP DEVICE INTERFACE DETAIL DATA
myPSP DEVICE INTERFACE DETAIL DATA,
int detailSize,
ref int requiredSize,
int* bPtr);

// TIOJIHBIT COMCOK (JIATOB MOXHO HaMTU B UCXOOHOM KOIE

public enum RegPropertyType

{
SPDRP_DEVICEDESC
SPDRP_HARDWAREID
SPDRP DRIVER

0x00000000, // DeviceDesc (R/W)
0x00000001, // HardwareID (R/W)
0x00000009, // Driver (R/W)

[D11TImport ("setupapi.dll", SetlastError=true)]
public static extern unsafe
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int SetupDiGetDeviceRegistryProperty (

int DeviceInfoSet,

ref SP_DEVINFO DATA DeviceInfoData,
RegPropertyType Property,

int* PropertyRegDataType,
int* PropertyBuffer,

int PropertyBufferSize,
ref int RequiredSize

)i

// TlompoGHEIE IaHHbE MHTepderca yCTpPONCTBa
[StructLayout (LayoutKind. Sequential, CharSet= CharSet.Ansi) ]
public unsafe struct DATA BUFFER
{
[MarshalAs (UnmanagedType.ByValTStr, SizeConst= 1024)]
public string Buffer;

[D11lImport ("setupapi.dll", SetLastError=true) ]
public static extern unsafe
int SetupDiGetDeviceRegistryProperty (

int DeviceInfoSet,

ref SP DEVINFO DATA DeviceInfoData,
RegPropertyType Property,

int* PropertyRegDataType,
ref DATA BUFFER PropertyBuffer,

int PropertyBufferSize,
ref int RequiredSize

27.2. NepeuncneHne ycTponcTs

Jns mepeuncrneHuss ycTpoicTB (JIMCTHHT 27.2) U TOJMy4YeHHWS WX CBOMCTB (Jimc-
TuHr 27.3) ucnonbaytores ¢yHkpn oubnuoreku Setup API, koTopsle HeoOXoam-
MO MMITOPTUPOBaTh (cM. nucTturr 27.1) [1].

JNnctunr 27.2. MNMepeuncneHne ycTponcTe

using System;
using System.Runtime.InteropServices;
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namespace DeviceEnumeratorl

{

class Classl

{

[STAThread]
static unsafe void Main(string[] args)

{

int PnPHandle = SetupAPI.SetupDiGetClassDevs (

null,

null,

null,

SetupAPI.ClassDevsFlags.DIGCF ALLCLASSES |

SetupAPI.ClassDevsFlags.DIGCF PRESENT

)i
Console.WriteLine ("PnPHandle={0}", PnPHandle);

int result = -1;

int DevicelIndex = 0;

while (result != 0)
{
SetupAPI.SP DEVINFO DATA DeviceInfoData =
new SetupAPI.SP_DEVINFO_DATA();
DeviceInfoData.cbSize = Marshal.SizeOf (DeviceInfoData) ;
result = SetupAPI.SetupDiEnumDeviceInfo (PnPHandle,
DevicelIndex, ref DeviceInfoData);

if (result == 1)
{
int RequiredSize = 0;
SetupAPI.DATA BUFFER Buffer = new SetupAPI.DATA BUFFER();
result = SetupAPI.SetupDiGetDeviceRegistryProperty (
PnPHandle,
ref DeviceInfoData,
SetupAPI.RegPropertyType.SPDRP DEVICEDESC,
null,
ref Buffer,
1024,
ref RequiredSize
)i

Console.WriteLine ("{0}", Buffer.Buffer);
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DeviceIndex++;

Nuctunr 27.3. Nony4yeHne CBOUCTB YCTPOUCTB

using System;
using System.Runtime.InteropServices;

namespace DeviceEnumeratorl
{
class Classl
{
[STAThread]
static unsafe void Main(string[] args)
{
// DisplayGuid : TGUID =

// ' {4d36e968-e325-11ce-bfcl-08002bel0318}";
// HidGuid : TGUID =

// '{745a17a0-74d3-11d0-b6fe-00a0c90f57da} " ;
// USBGuid : TGUID =

// ' {36FCI9E60-C465-11CF-8056-444553540000} ' ;
Guid guid =

new Guid("{36FCO9E60-C465-11CF-8056-444553540000}") ;

int PnPHandle = SetupAPI.SetupDiGetClassDevs (
ref guid,
null,
null,
SetupAPI.ClassDevsFlags.DIGCF PRESENT
)

int result = -1;

int DevicelIndex = 0;

while (result != 0)
{
SetupAPI.SP DEVINFO DATA DevicelInfoData =
new SetupAPI.SP DEVINFO DATA() ;
DeviceInfoData.cbSize = Marshal.SizeOf (DeviceInfoData) ;
result = SetupAPI.SetupDiEnumDeviceInfo (PnPHandle,
DevicelIndex, ref DeviceInfoData);
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if
{

(result

== 1)

Console.WriteLine ("{0}:\n\t{1}\n\t{2}\n\t{3}\n\t{4}",

GetRegistryProperty (PnPHandle, ref

SetupAPI.RegPropertyType.

GetRegistryProperty (PnPHandle, ref

SetupAPI.RegPropertyType.

GetRegistryProperty (PnPHandle, ref

SetupAPI.RegPropertyType.

GetRegistryProperty (PnPHandle, ref

SetupAPI.RegPropertyType.

GetRegistryProperty (PnPHandle, ref

SetupAPI.RegPropertyType.

DeviceInfoData,
SPDRP_DEVICEDESC) ,
DeviceInfoData,
SPDRP_CLASS) ,
DeviceInfoData,
SPDRP_CLASSGUID),
DeviceInfoData,
SPDRP DRIVER),
DeviceInfoData,
SPDRP_MFG )

)i
}

DeviceIndex++;

public unsafe static string GetRegistryProperty (int PnPHandle,
ref SetupAPI.SP DEVINFO DATA DeviceInfoData,
SetupAPI.RegPropertyType Property)

int RequiredSize = 0;
SetupAPI.DATA BUFFER Buffer

new SetupAPI.DATA BUFFER() ;

int result
PnPHandle,
ref DeviceInfoData,

SetupAPI.SetupDiGetDeviceRegistryProperty (

Property,
null,
ref Buffer,
1024,
ref RequiredSize
)i
return Buffer.Buffer;

27.3. Nony4vyeHne cocToAHNA YCTPOMCTBA

Mertoa IsEnable, pealu30BaHHbIA B JIUCTUHIE 27.4, BO3BpALLAET true, €CIU YCT-
POMCTBO BKJIOYEHO M (PyHKLIMOHUPYET KOPPEeKTHO. MeToa IsDisableable BO3Bpa-
IAeT true, €CJIM YCTPOMCTBO MOXKHO OTKJIIOYATb.
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using System;
using System.Runtime.InteropServices;

namespace DeviceStatus
{
class Classl
{
[STAThread]
static unsafe void Main(string[] args)
{
Guid UsbGuid =
new Guid (" {36FCI9E60-C465-11CF-8056-444553540000}") ;

int PnPHandle = SetupAPI.SetupDiGetClassDevs (
ref UsbGuid,
null,
null,
SetupAPI.ClassDevsFlags.DIGCF PRESENT
)i

int result = -1;

int DevicelIndex = 0;

while (result != 0)
{
SetupAPI.SP DEVINFO DATA DevicelInfoData =
new SetupAPI.SP DEVINFO DATA() ;
DeviceInfoData.cbSize = Marshal.SizeOf (DeviceInfoData) ;
result = SetupAPI.SetupDiEnumDeviceInfo (PnPHandle,
DevicelIndex, ref DeviceInfoData) ;

if (result == 1)
{
Console.WriteLine ("{0}:\n\tIsEnabled={1}
\n\tIsDisableable={2}",
GetRegistryProperty (PnPHandle,
ref DeviceInfoData,
SetupAPI.RegPropertyType.SPDRP DEVICEDESC),
IsEnable (DeviceInfoData),
IsDisableable (DeviceInfoData)



Pabota c annapartypoii 357

DeviceIndex++;

}
Marshal.FreeHGlobal ( (System.IntPtr)PnPHandle) ;

public unsafe static string GetRegistryProperty(int PnPHandle,
ref SetupAPI.SP DEVINFO DATA DeviceInfoData,
SetupAPI.RegPropertyType Property)

int RequiredSize = 0;
SetupAPI.DATA BUFFER Buffer = new SetupAPI.DATA BUFFER() ;

int result = SetupAPI.SetupDiGetDeviceRegistryProperty (
PnPHandle,
ref DeviceInfoData,
Property,
null,
ref Buffer,
1024,
ref RequiredSize
)i
return Buffer.Buffer;

public unsafe static bool IsEnable (
SetupAPI.SP_DEVINFO_DATA DevData)

int Status = 0;
int Problem = 0;

SetupAPI.CM Get DevNode Status(ref Status,
ref Problem, DevData.DevInst, 0);
return ! (((Status & SetupAPI.DNiHAsiPROBLEM)!=O) &&
(Problem == SetupAPI.CM PROB DISABLED)) ;

public unsafe static bool IsDisableable(
SetupAPI.SP DEVINFO DATA DevData)

int Status = 0;
int Problem = 0;

SetupAPI.CM Get DevNode Status(ref Status,
ref Problem, DevData.DevInst, 0);
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return ((Status & SetupAPI.DN DISABLEABLE) !=0) &&
(Problem != SetupAPI.CM_PROB_HARDWARE_DISABLED);

27.4. lporpaMMHoe OTKJ/IIoueHNe yCTpoicTBa

Jlns mporpaMMHOTO OTKJIFOUeHHMs1 ycTpoiicTBa (Hanpumep, Flash-aucka) mcronn-
3ytorcs ¢pynkimu Setup API (iuctunr 27.5).

: Nuctunr 27.5. NMporpamMmHoe OTKMIOYEHWE YCTPOUCTBA

using System;
using System.Runtime.InteropServices;

namespace DeviceEject
{
class Classl
{
[STAThread]
static unsafe void Main(string[] args)
{

Guid UsbGuid =
new Guid ("{36FCOE60-C465-11CF-8056-444553540000}") ;

int PnPHandle = SetupAPI.SetupDiGetClassDevs (
ref UsbGuid,
null,
null,
SetupAPI.ClassDevsFlags.DIGCF PRESENT

)i

int result = -1;
int DeviceIndex = O0;
while (result != 0)

{
SetupAPI.SP DEVINFO DATA DeviceInfoData =
new SetupAPI.SP DEVINFO DATA() ;
DeviceInfoData.cbSize = Marshal.SizeOf (DeviceInfoData) ;
result = SetupAPI.SetupDiEnumDeviceInfo (PnPHandle,
DevicelIndex, ref DevicelInfoData);
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if (result == 1)

{
if (IsRemovable (DeviceInfoData))
{

Console.WriteLine ("{0}", GetRegistryProperty (PnPHandle,
ref DevicelInfoData,
SetupAPI.RegPropertyType.SPDRP DEVICEDESC) ) ;

if (SetupAPI.CM Request Device Eject (

DeviceInfoData.DevInst,
null, null, 0, 0) == 0)
Console.WriteLine ("YCTpPOMCTBO yCHEWHO OTKJIOUEHO.") ;

}

DeviceIndex++;
}
Marshal.FreeHGlobal ( (System.IntPtr)PnPHandle) ;

public unsafe static string GetRegistryProperty (int PnPHandle,
ref SetupAPI.SP DEVINFO DATA DeviceInfoData,
SetupAPI.RegPropertyType Property)

int RequiredSize = 0;
SetupAPI.DATA BUFFER Buffer = new SetupAPI.DATA BUFFER() ;

int result = SetupAPI.SetupDiGetDeviceRegistryProperty (
PnPHandle,
ref DeviceInfoData,
Property,
null,
ref Buffer,
1024,
ref RequiredSize
)i
return Buffer.Buffer;

public unsafe static bool IsRemovable (
SetupAPI.SP_DEVINFO_DATA DevData)

int Status = 0;
int Problem = 0;
SetupAPI.CM Get DevNode Status(ref Status,
ref Problem, DevData.DevInst, 0);
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return ((Status & SetupAPI.DN REMOVABLE) !=0);

27.5. OTcne)XxnBaHvue N3MeHeHuns
annapaTHoi KoHdpurypauum

[lpu u3MeHeHUU B KOHGUTYpallMU OlNepallMOHHas CUCTeMa MOChLIAaeT COOOIIeHHE
WM DEVICECHANGE (JIUCTHHT 27.6).

INucTnnr 27.6. O6paboTka coobWweHns WM DEVICECHANGE

const int WM DEVICECHANGE = 0x0219;
const int DBT DEVICEARRIVAL = 0x8000;
const int DBT DEVICEREMOVECOMPLETE = 0x8004;

[StructLayout (LayoutKind. Sequential) ]
public struct DEV_BROADCAST HDR
{

public int dbch size;

public int dbch devicetype;

public int dbch reserved;

protected override void WndProc (ref Message m)
{
if (m.Msg == WM DEVICECHANGE)
{
int EventCode = m.WParam.ToInt32();
Log (string.Format ("WM DEVICECHANGE. Kom={0}", EventCode));

switch (EventCode)
{
case DBT DEVICEARRIVAL:
{
Log ("IobarineHnre ycrponcTea) ;
break;
}
case DBT DEVICEREMOVECOMPLETE:
{

Log ("Ynanenue yctponcTra') ;
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break;
}
}
}

base.WndProc (ref m);

private void Log(string s)

{
listBoxl.Items.Add(s);
listBox1.SelectedIndex = listBoxl.Items.Count-1;

27.6. NepeuncneHne ycTpoilcTB BBOAa
¢ nomouubio cpyHkumi Direct X
Monyne Direct Input 6ubnmnotexu Direct X mo3BosisieT MepeyucinTy Bce yCTPO-

cTBa BBOZA (MbIlIb, JkoicTuk, HID-ycTpoiicta u T. a.). [IpuMep ncronszoBaHus
3TOl OMOIMOTEKH NpUBEIEH B JTUCTUHTE 27.7.

; JNlnctunr 27.7. MNMepeuncneHne ycTponcTe BBoaa ¢ nomoubio pyHkumn DirectX

using System;
using Microsoft.DirectX;
using Microsoft.DirectX.DirectInput;

namespace USB.DirectX.HIDDevicelList
{
class Classl
{
[STAThread]
static void Main(string[] args)

{

// Tlonmyuaem Devicelist
Devicelist dl = Microsoft.DirectX.DirectInput.Manager.Devices;
Console.WriteLine ("Bcero ycrponcTr: {0}", dl.Count);

// Insa MBIM BEBOIMNT :

// type=Mouse, subtype=1, usage=page=0

// IJa KJIaBMATYPhl BEIBOOUT

// type=Keyboard, subtype=4, usage=page=0
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// Imns HID BHIBOOUT:
// type=Device, subtype=0, usage=1, page=65280

foreach (DeviceInstance d in dl)
{
Console.WriteLine (
"\n\nType={0} SubType={1} Usage={2} Page={3}
Guid={4} ProductName={5}",
d.DeviceType,
d.DeviceSubType,
(UIntl6)d.Usage,
(UIntl6)d.UsagePage,
d.InstanceGuid,
d.ProductName
)

27.7. YTeHne cKkaH-KOA OB KnaBuaTypbl
¢ nomouybio cpyHkumi Direct X

Monyne Direct Input 6ubmmoreku Direct X mo3BosisieT YUTaTh CKaH-KOJBI KIaBHa-
Typbl HanpsMyto ¢ o6opyaoBanus (Jiuctuur 27.8).

! JNnctunr 27.8. YteHne ckaH-koAOB KnNaBuaTypbl ¢ noMolybio pyHkumn DirectX

using System;

using System.Drawing;

using System.Windows.Forms;

using Microsoft.DirectX.DirectInput;

public class MainForm : System.Windows.Forms.Form

{

private Device device = null;
private BufferedDataCollection dataCollection = null;

public MainForm()

{

InitializeComponent () ;
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// Co3maeM OOBEKT yCTPOMCTBA

device = new Device (SystemGuid.Keyboard) ;

// Pexym pabBoOTE

device. SetCooperativelevel (this,
CooperativelevelFlags.Background |
CooperativelevelFlags.NonExclusive) ;

// Pazsmep Bybepa

device.Properties.BufferSize = 11;

// Hauajio ofmMeHa

device.Acquire();

private void btnRead Click(object sender, System.EventArgs e)
{

string result = String.Empty;

// Tomyuyaem Oybep HDAaHHBIX

dataCollection = device.GetBufferedData () ;

// EcCiM ecTb IaHHEE — OTOOpaxaeM
if (dataCollection != null)
{
foreach (BufferedData d in dataCollection)
{
// BeBOOVMM CMEIEHME M KO
result += String.Format (" O0x{0:X2}=0x{1:X2} ",
d.Offset, d.Data);

}
tbResult.Text = result;

27.8. UTeHMe paHHbIX € nocsieaoBaTesibHOro nopra
27.8.1. BapmaHTt 1

IIIIH YT€HUA JaHHBIX C [MOCJIA€AO0BATCJILHOIO TMoOpTa MOXKHO HUCIOJIb30BaTh

ActiveX-KOMITOHEHT MSComm (JTUCTHHT 27.9).

JluctnHr 20.9. YteHue AaHHbIX ¢ NOcrefoBaTENIbHOrO NOpTa ¢ NOMOLLbH MSComm

using System;
using System.Drawing;
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using System.Collections;

using System.ComponentModel;

using System.Windows.Forms;

using System.Data;

namespace MSCOMMTest

{

public class Forml : System.Windows.Forms.Form

{

private AxMSCommLib.AxMSComm axMSComml ;
private System.Windows.Forms.ListBox lbLog;

private void InitializeComponent ()

{

this.axMSComml = new AxMSCommLib.AxMSComm () ;

((System.ComponentModel . ISupportInitialize)
(this.axMSComml) ) .BeginInit () ;

this.axMSComml.Enabled = true;

this.axMSComml.Location = new System.Drawing.Point (160, 72);

this.axMSComml.Name = "axMSComml";

this.axMSComml.OcxState =

((System.Windows. Forms.AxHost.State) (
resources.GetObject ("axMSComml.OcxState"))) ;

this.axMSComml.Size = new System.Drawing.Size (38, 38);

this.axMSComml.TabIndex = 0;

((System.ComponentModel.ISupportInitialize)
(this.axMSComml) ) .EndInit ()

void InitPort ()

{

// 3BamaeM HOMep MopTa
axMSComml . CommPort = 1;

// '3aKpEITL [OPT, €CJIYM OH OTKPEIT
if (axMSComml.PortOpen) axMSComml.PortOpen = false;

// Trigger the OnComm event whenever data is received
axMSComml .RThreshold = 1;

// Hactpomka mnopra: 9600, no parity, 8 bits, 1 stop bit
axMSComml.Settings = "9600,n,8,1";

// Pexum npuema OaHHBIX — OMHAPHBIL MM TEKCTOBLIA
axMSComml . InputMode =

’

MSConmmLib. InputModeConstants.comInputModeBinary;
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//axMSComml . InputMode =
MSCommLib. InputModeConstants.comInputModeText ;
// Pexum OXUIAHUA OaHHBIX
axMSComml. Inputlen = 0;
// He wmrHopupoBaTs 0x00
axMSComml.NullDiscard = false;
// IobaBisaeM OBpaboTuMK MOJIyYEHUS IaHHEIX
axMSComml .OnComm += new System.EventHandler (this.OnComm) ;
// OTKpBHBaeM IOPT
axMSComml . PortOpen = true;

// OBpaboTumK MNOJyUEHNS HaHHBIX
private void OnComm(object sender, EventArgs e)
{

Application.DoEvents () ;

// OBpaboTka M3MEeHeHUs COCTOSHUS JmHum CTS
if (axMSComml.CommEvent ==
(short)MSCommLib.OnCommConstants.comEvCTS)

Log ("MameHeHUe cocTosauusa jmHum CTS") ;

// Eciu ecTh maHHEE B Oydepe
if (axMSComml.InBufferCount > 0)
{
// Eciu BrinoueH pexuM comInputModeText,
// MBl [OJIyUMM CTPOKY
if (axMSComml.Input is String)
{
string Input = (string) axMSComml.Input;
Log (Input) ;
}
// Ecniu BrinoUeH pexyM comlInputModeBinary, Mel NOJTyUmMM
// System.Array
else
{
byte [] Input = (bytel[])axMSComml.Input;
foreach (byte b in Input)
{
Log (string.Format ("{0}", b));
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}

private void Log(string str)

{
1bLog.Items.Add (str);
1bLog.SelectedIndex = 1lbLog.Items.Count-1;

27.8.2. BapmnaHTt 2

UreHnre JaHHBIX MOXKHO PEaiu30BaTh C MOMOIIBIO UMIOPTHPOBAHHBIX (DYHKIIMH
Win32 (smuctunrm 27.10 m 27.11).

* NucTuHr 27.10. YteHne AaHHbIX C NocriegoBaTeribHOro nopTa
i ¢ nomouwbio Win32-chyHKumnN

private void buttonl Click(object sender, System.EventArgs e)
{
CommPort port = new CommPort (1, 9600, 8, Parity.No, StopBits.Bitsl);
if (port.Open())
{
byte[] data = port.Read(100);
foreach (byte b in data)
{
listBoxl.Items.Add (string.Format ("{0}", b));
}
port.Close () ;
}
}

Jinctunr 27.11. Umnoptuposanue Win32-coyHKunin Ans nocneaosaTesisHOro nopra

using System;
using System.Runtime.InteropServices;

namespace ComPortRead
{
public enum Parity : byte
{
No =0,
OCdd =1,
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Even = 2,
Mark = 3,
Space = 4

public enum StopBits : byte

{

Bitsl =0
Bitsl 5 = 1,
2

Bits2 =

class CommPort

{

private int PortNum;

private int BaudRate;

private byte ByteSize;

private Parity parity;

private StopBits stopBits;
private int hPortHanle = INVALID HANDLE VALUE;

public CommPort (int PortNum, int BaudRate, byte ByteSize,

Parity parity, StopBits stopBits)

this.PortNum = PortNum;
this.BaudRate = BaudRate;
this.ByteSize = ByteSize;
this.parity = parity;

this.stopBits = stopBits;

public bool Open/()

{

// OTKpEITME [OPTa

hPortHanle = CreateFile ("COM" + PortNum ,GENERIC READ |
GENERIC WRITE,O, 0,O0PEN EXISTING,O0,0);

if (hPortHanle == INVALID HANDLE VALUE)

{

return false;

// HacTpoiika nopTa
DCB dcbCommPort = new DCB();
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GetCommState (hPortHanle, ref dcbCommPort) ;
dcbCommPort.BaudRate = BaudRate;
dcbCommPort.Parity = (byte)parity;
dcbCommPort.ByteSize = ByteSize;
dcbCommPort.StopBits = (byte)stopBits;
if (!SetCommState (hPortHanle, ref dcbCommPort))
{

return false;
}

return true;

// Bos3Bpamaer true, ecyiu MNOPT OTKPHIT
public bool IsOpen/()
{

return (hPortHanle!=INVALID HANDLE VALUE) ;
}
// BakpelTue nopTa
public void Close()
{

if (IsOpen())

{

CloseHandle (hPortHanle) ;

// UTeHMre HOaHHBIX
public byte[] Read(int NumBytes)
{
byte[] BufBytes;
byte[] OutBytes;
BufBytes = new byte[NumBytes];
if (hPortHanle!=INVALID HANDLE VALUE)
{
int BytesRead=0;
ReadFile (hPortHanle, BufBytes, NumBytes, ref BytesRead,
OutBytes = new byte[BytesRead];
Array.Copy (BufBytes, OutBytes, BytesRead);
}
else
{

throw (new ApplicationException ("IlopT He OGbUI OTKPET") ) ;
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return OutBytes;

// Tlepenaya IaHHBIX

public void Write (byte[] WriteBytes)

{

if (hPortHanle!=INVALID HANDLE VALUE)

{

int BytesWritten = 0;
WriteFile (hPortHanle,WriteBytes,WriteBytes.Length,

}
else

{

throw (new ApplicationException ("IlopT He OGbUI OTKPEIT") ) ;

}

ref BytesWritten, 0);

// OmmcaHme KOHCTaHT Win32 API

private const

private const

private const

private const

uint GENERIC READ = 0x80000000;
uint GENERIC WRITE = 0x40000000;
int OPEN EXISTING = 3;

int INVALID HANDLE VALUE = -1;

[StructLayout (LayoutKind. Sequential) ]
public struct DCB

{

public int DCBlength;
public int BaudRate;

/*
public
public
public
public
public
public
public
public
public
public
public
public
public
public
*/

int
int
int
int
int
int
int
int
int
int
int
int
int
int

fBinary;
fParity;
foutxCtsFlow;
fOutxDsrFlow;
fDtrControl;
fDsrSensitivity;
fTXContinueOnXoff;
foutX;

fInX;
fErrorChar;
fNull;
fRtsControl;
fAbortOnError;
fDurmy?2 ;
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public uint

flags;

public ushort wReserved;

public ushort XonLim;

public ushort XoffLim;

public byte
public byte
public byte
public char
public char
public char
public char
public char

ByteSize;
Parity;
StopBits;
XonChar;
XoffChar;
ErrorChar;
EofChar;
EvtChar;

public ushort wReservedl;

[Dl1TImport ("kernel32.d11")]
private static extern int CreateFile (

string lpFileName,

uint dwDesiredAccess,
int dwShareMode,
int lpSecurityAttributes,

int dwCreationDisposition,
int dwFlagsAndAttributes,
int hTemplateFile

)i

[Dl1lTImport ("kernel32.d11")]
private static extern bool GetCommState (

int hFile,

// meckpunrTop baiia (mopra)

ref DCB 1pDCB // crpykTypa DCB

);

[DllTImport ("kernel32.d11") ]
private static extern bool SetCommState (

int hFile,

// meckpunrop tdania (nopra)

ref DCB 1pDCB // crTpykTypa DCB

);

[Dl1lTImport ("kernel32.d11")]
private static extern bool ReadFile (

int hFile, // meckpunrop daiia (nopra)
byte[] lpBuffer, // Gybep
int nNumberOfBytesToRead, // pasmep Oybepa

ref int lpNumberOfBytesRead, // peaybHO MPOUMTAHO

int 1lpOverlapped // 0 IJiS CUHXPOHHBEIX OIepaLyi
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[DllImport ("kernel32.d11")]
private static extern bool WriteFile (

int hFile, // meckpunrTop baisa (mopra)
byte[] lpBuffer, // ©ybep HaHHBIX
int nNumberOfBytesToWrite, // 4mncIo 6alToOB IaHHBIX

ref int lpNumberOfBytesWritten, // peasibHO MepenaHHoOe
// uucio GaiTos

int lpOverlapped // 0 0N CUMHXPOHHEIX OllepaLlyii
)i
[DllTImport ("kernel32.d11")]
private static extern bool CloseHandle (
int hObject // meckpunrop dalia (mopta)
)i

27.8.3. BapnaHt 3

B C#2.0 (Visual Studio 2005) umeercsi crienMaibHbIi KOMIOHEHT System.IO.
Ports.SerialPort. CoOBITHS DataReveived, ErrorReceived U PinChanged MNO3BO-
JISIOT peajiM30BaTh BCIO HEOOXOIUMYIO (PYHKIIMOHATIBHOCTb.
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N3o06paxeHns

28.1. NameHeHne pa3aMepoB KapTUHKHN

HsmeneHune paszmepa MpOWM3BOAMTCS C MOMOINBIO METOJIAa Drawlmage, 3aT€M MOJY-
YeHHOE M300paXkeHHe COXPAHSETCs B BbIXOHOM (aiin (Jiuctunr 28.1).

NuctnHr 28.1. U3ameHeHne paaMmepoB KaApTUHKKU

using System;

using System.Drawing;

using System.Drawing.Imaging;
using System.Drawing.Drawing2D;
using System.IO;

namespace ImageResize
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
// VicxomHen1 ¢Gait
string fromFileName = @"input.jpg";
// ®ann pesysbTaTa
string toFileName = @"output.jpg";

// HyXHBIE pazMEepEH!
int sizeX = 200;
int sizeY = 200;
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// BarpyxaeM MCXOIHYKD KAapTUHKY
Image image = Image.FromFile (fromFileName) ;

// Cozmaem bitmap HYyXHOTO pazmepa
Bitmap bmp = new Bitmap (sizeX, sizeY);
bmp.MakeTransparent () ;

// PucyeMm Ha bitmap-KapTuHKY

Graphics graphics = Graphics.FromImage (bmp) ;

graphics.CompositingQuality = CompositingQuality.HighQuality;

graphics.InterpolationMode =
InterpolationMode.HighQualityBicubic;

graphics.DrawImage (image, 0, 0, sizeX, sizeY);

graphics.Flush() ;

// CoxpaHseM pes3ysbTaT (C coxpaHeHyeMm RawFormat)

File.Delete (toFileName) ;

FileStream stream = new FileStream(toFileName,
FileMode.Create) ;

bmp. Save (stream, image.RawFormat) ;

stream.Close () ;

// image Gosblie He HyXeH
image.Dispose () ;

28.2. [locTyn K NnnKcenam nsobpaxxeHus

MeToapl GetPixel (xpos, ypos) M SetPixel (xpos, ypos) MO3BOJISIOT MOJIYYUTH U
YCTAaHOBUTDH LIBET KOHKPETHOI'O MMUKCEIIa I/I306pa}KeHI/IH.

28.3. Co3paHue HeraTuBa nusobpaxeHus

Heratus 1iBera Berumcisercs ¢ momoinsio RGB-cocrapnsromux (iuctuar 28.2).

NuctnHr 28.2. Co3pgaHue HeraTuBa u3obpaxeHus

using System;
using System.Drawing;

namespace ImageNegative

{

class Classl
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{
[STAThread]
static void Main(string[] args)
{
Bitmap bmp = new Bitmap (@"test.bmp");
for(int x = 0; x < bmp.Width; x++)
{
for(int v = 0; y < bmp.Height; y++)
{
System.Drawing.Color ¢ = bmp.GetPixel (x,V);
bmp. SetPixel (x,y, System.Drawing.Color.FromArgb (
255 - c.R, 255 - c.G, 255 - c.B));

}
bmp. Save ("out.bmp") ;

28.4. \ameHeHune UBeTOBOW MaTpuLbl
n3obpaxeHus

C moMo1Ibi0 MaTPUIIBl [IBETOB MOYKHO M3MEHSTH LBeTa U300paykeHHUs, He MCTIOJIb-
3ysl MMKCENbHBIX MPeoOpa3oBaHUM.

28.4.1. Npeo6bpa3oBaHmne UBEeTOB N306pakeHns

[lycTh B KOMIIOHEHTE pictureBoxl 3arpykeHa Hekotopas kaptuHka (GIF wunu
JPG).
private System.Drawing.Imaging.ColorMatrix CreateSepiaMatrix ()
{

// Bamaem npeobpas30oBaHue

// New Red = R*.1 + G*.4 + B*.7

// New Green = R*.2 + G*.5 + B*.8

// New Blue = R*.3 + G*.6 + B*.9

return new System.Drawing.Imaging.ColorMatrix (new float[][]

{

new float[] {0.1f, 0.4f, 0.7f, 0, 0},
new float[] {0.2f, 0.5f, 0.8f, 0, 0},
new float[] {0.3f, 0.6f, 0.9f, 0, 0},
new float[] { O, O, O, 1, 0},
[]

new float {0, 0, 0, 0, 1}
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private void buttonl Click(object sender, System.EventArgs e)
{

// Tonmyunth m300paxenve (jpg wm gif)

Image img = pictureBoxl.Image;

// Co3pmaTb OOBEKT aTpulOyTOB MU30CPaKEeHMS

System.Drawing.Imaging.ImageAttributes imageAttrs =

new System.Drawing.Imaging.ImageAttributes();

// Co3maTb aTpuByTH IO MaTpulle Ipeobpas3oBaHMsA

imageAttrs.SetColorMatrix (CreateSepiaMatrix());

// HapucoBaThb HOBOe M300paxeHMe C IOMOUBI IPeoBpasoBaHMSA

using (Graphics g = Graphics.FromImage (img))

{

g.DrawImage (img, new Rectangle (0, 0, img.Width, img.Height),
0, 0, img.Width, img.Height, GraphicsUnit.Pixel, imageAttrs);
}

// OCHOBUTL PUCYHOK

pictureBoxl.Invalidate();

28.4.2. CospaHue ceporo nsobpaxeHus

Cepoe u300pakeHHe cO3AaeTCsl C MOMOLIBIO YKa3aHWs HOBBIX aTpuOyTOB (JiMcC-
THHT 28.3).

Nuctunr 28.3. Co3pgaHue ceporo nsobpaxeHus

using System;
using System.Drawing;
using System.Drawing.Imaging;

namespace ImageGray
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
// ‘3arpyxkaeM BXOIHOM Oball
Bitmap bmp = new Bitmap (@"Add IWshRuntimeLibrary.bmp");
// ATpuGYyTH CEpOro M300paxeHns
ImageAttributes ia = new ImageAttributes();
ColorMatrix cm = new ColorMatrix () ;
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cm.Matrix00 = 1/3f;

cm.Matrix01l = 1/3f;

cm.Matrix02 = 1/3f;

cm.Matrixl10 = 1/3f;

cm.Matrixll = 1/3f;

cm.Matrixl1l2 = 1/3f;

cm.Matrix20 = 1/3f;

cm.Matrix2l = 1/3f;

cm.Matrix22 = 1/3f;

ia.SetColorMatrix (cm) ;

// Pucyem cepoe

Graphics g = Graphics.FromImage (bmp) ;

g.DrawImage (bmp, new Rectangle (0, O,

bmp.Width, bmp.Height), 0, O,

bmp.Width, bmp.Height,
GraphicsUnit.Pixel, ia);

// COXpaHAeM BLIXOOHOM Al

bmp. Save ("out.bmp") ;

28.4.3. Co3paHne "3aTeMHeHHOro" nsobpaxeHus

Hns co3manus "3aremMHeHHOro" (kak mpu BbIkmodeHHH Windows) m3o0paskeHus
UCTIOJIb3YeTCsl MaTpUlla BUJIA:

cm
cm
cm

cm

.Matrix00 = 0;
.Matrixll = 0;
Matrix22 = 0;
.Matrix33 = 0.25f;

28.5. PucosaHue 6510KMpoBaHHON KHOMKMW

Hzobpaxenne nns GnokupoBanHoi (disabled) kHOMKKM MOXHO HapuCOBaTh C TMO-
MOLBIO ME€TOJ1a DrawImageDisabled KJlIaCcCa System.Windows.Forms.ControlPaint.

28.6. Co3paHue ceporo oTTeHKa LBeTta

C nomolipio crienualibHBIX KO3 GUIIMEHTOB MOKHO MPeodpa3oBath LBET B cepble
orrenku (aBrop [xon Cxut (Jon Skeet)):

// VICXOOHBIL LBET

Color original = Color.Red;
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// YpOBEHbL Ceporo
double greylLevel = original.R*0.299 + original.G*0.587 +
original.B*0.144;
if (greylLevel > 255)
{
greylevel = 255;
}
// lBer ceporo oTTeHKAa
Color grayed = Color.FromArgb((int) greylevel,
(int)greyLevel, (int)greylevel);

28.7. 3arpy3Ka nsobpaxeHuna ns 6ycepa obmeHa

3arpy3ka uzo0paxkeHus u3 Oydepa oOMeHa MPOU3BOJIUTCS C MOMOIIbIO UMIIOPTH-
poBanHbIX Win32-pyukuuii (uctunr 28.4).

7 Nucturr 28.4. 3arpy3ka usobpaxeHus n3 bycdepa obmeHa

using System;

using System.Runtime.InteropServices;
using System.Reflection;

using System.Drawing;

using System.Drawing.Imaging;

namespace ImageFromClipboard
{
class Classl

{

public const uint CF METAFILEPICT = 3;

public const uint CF ENHMETAFILE = 14;

[D11lTImport ("user32.dl1l", CharSet=CharSet.Auto, ExactSpelling=true) ]
public static extern bool OpenClipboard (IntPtr hWndNewOwner) ;
[D11lImport ("user32.dl1l", CharSet=CharSet.Auto, ExactSpelling=true) ]
public static extern bool CloseClipboard() ;

[D11lImport ("user32.dl1l", CharSet=CharSet.Auto, ExactSpelling=true) ]
public static extern IntPtr GetClipboardData (uint format) ;
[Dl1Import ("user32.d11", CharSet=CharSet.Auto, ExactSpelling=true) ]
public static extern bool IsClipboardFormatAvailable (uint format);

[STAThread]
static void Main(string[] args)
{
if (OpenClipboard(new IntPtr(0)))
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if (IsClipboardFormatAvailable (CF _ENHMETAFILE))

{
IntPtr ptr = GetClipboardData (CF_ENHMETAFILE) ;

if (!ptr.Equals(new IntPtr(0)))
{

Metafile metafile = new Metafile (ptr, true);
metafile.Save ("out.bmp") ;

}
CloseClipboard() ;

28.8. 3ameHa LBeTa B u3obpaxxeHnm

C nmoMomipl0 Kilacca System.Drawing.Imaging.ImageAttributes MOKHO 3aMEHHTH
OJIMH WJIK HECKOJIBKO LIBETOB B U300paxkeHUH (JIucTUHT 28.5).

JNluctnHr 28.5. 3ameHa uBeTa B U3o06paxkeHun

using System;
using System.Drawing;
using System.Drawing.Imaging;

namespace ImageReplaceColor
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
// BarpyxaeM BxXOIHOU baiil
Bitmap bmp = new Bitmap (Q@"Add IWshRuntimeLibrary.bmp");

// ATpuBYyTH CEpOTro MU300paxeHNs

ImageAttributes ia = new ImageAttributes|();

ColorMap[] clrmap = new ColorMap[l]{ new ColorMap() };
clrmap[0].0ldColor = Color.Black;

clrmap[0] .NewColor = Color.Red;

ia.SetRemapTable (clrmap) ;
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// Pucyem

Graphics g = Graphics.FromImage (bmp) ;

g.DrawImage (bmp, new Rectangle (0, O,
bmp.Width, bmp.Height), 0, O,
bmp.Width, bmp.Height,
GraphicsUnit.Pixel, ia);

// COXpaHAEeM BLIXOOHOM Al

bmp. Save ("out.bmp") ;

28.9. Npeobpa3oBaHue 3Ha4YKOB B U3o6paxkeHne

Mertona ToBitmap () MO3BOJISIET MPeoOpa3oBaTh 3HAUOK B U300paskeHHe:

TIcon ico = new Icon();
Bitmap bmp = ico.ToBitmap();

28.10. Co3paHue rpacpnveckoit
3KpaHHOW Konumn cpopmbl
28.10.1. BapunaHrt 1

Co3znanve uzoOpaxkeHuss (GOpPMbI TPOU3BOJIUTCS C MOMOIIBIO WUMIIOPTUPOBAHHOTO
MeToJia BitBlt (MIUCTHHT 28.6).

NuctnHr 28.6. Co3paHue nsobpaxeHus popmMbl (ImageCapture)

[System.Runtime. InteropServices.DllImportAttribute ("gdi32.d11")]
private static extern bool BitBlt (

IntPtr hdcDest,

int nXDest, int nYDest,

int nWidth, int nHeight,

IntPtr hdcSrc,

int nXSrc, int nYSrc,

System.Int32 dwRop
)i

private void buttonl Click(object sender, System.EventArgs e)
{
Graphics gl = this.CreateGraphics();
Image MyImage = new Bitmap (this.ClientRectangle.Width,
this.ClientRectangle.Height, gl);
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Graphics g2 = Graphics.FromImage (MyImage) ;

IntPtr dcl = gl.GetHdc ()

IntPtr dc2 = g2.GetHdc () ;

BitBlt (dc2, 0, 0, this.ClientRectangle.Width,
this.ClientRectangle.Height, dcl, 0, 0, 13369376);

gl.ReleaseHdc (dcl) ;

g2 .ReleaseHdc (dc2) ;

MyImage. Save ("out.bmp", ImageFormat.Bmp) ;

28.10.2. BapunaHrt 2

Ewe onHo pelieHue Ajis co3aaHus SKpaHHOW KomuM (ckpuHIIOoTa). Boobuie roeo-
psl, 3TO pereHue (JIMCTUHT 28.7) MOXKHO MCIOIBb30BATh U1 MOJTY4YEHHs CKPUHLLIOTA
mo6oii hopMel 1o u3BecTHOMY aeckpuntopy (handle).

NuctnHr 28.7. Co3pgaHue nsobpaxeHus popmMbl (FormImage)

[Flags]
private enum DrawingOptions

{
PRF CHECKVISIBLE = 0x00000001,

PREF NONCLIENT = 0x00000002,
PRF CLIENT = 0x00000004,
PRF ERASEBKGND = 0x00000008,
PRF CHILDREN = 0x00000010,
PRF_OWNED = 0x00000020
}
private const int WM PRINT = 0x0317;

private const int WM PRINTCLIENT = 0x0318;

[Dl1lImport ("user32.d11") ]
private static extern int SendMessage (IntPtr hWnd, int msg,
IntPtr dc, DrawingOptions opts);

private void buttonl Click(object sender, System.EventArgs e)
{
using (Bitmap bm = new Bitmap(Width + 2, Height + 2))
{
using (Graphics g = Graphics.FromImage (bm))
{
IntPtr dc = g.GetHdc();
try
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SendMessage (Handle, WM PRINT, dc,
DrawingOptions.PRF CHILDREN |
DrawingOptions.PRF CLIENT |
DrawingOptions.PRF NONCLIENT) ;

}
finally

{
g.ReleaseHdc (dc) ;

}
bm. Save ("bm.png") ;

28.11. Co3paHue rpachnyeckoii Konum saKkpaHa

Co3anue CKpUHIIOTA SKpaHa MPOU3BOAMTCS C TIOMOLIHIO UMIIOPTHPOBAHHOTO Me-
Tona BitBlt (JimcTHHT 28.8).

NuctnHr 28.8. Co3gaHue CKpMHLLIOTA 3KpaHa

using System;

using System.Runtime.InteropServices;
using System.Drawing;

using System.Drawing.Imaging;

using System.Windows.Forms;

namespace CaptureDesktop
{
class Classl
{
[Dl1lImport ("user32.d11")]
public extern static IntPtr GetDesktopWindow () ;

[System.Runtime.InteropServices.Dl1lImport ("user32.d11") ]
public static extern IntPtr GetWindowDC (IntPtr hwnd);

[System.Runtime.InteropServices.Dl1lImport ("gdi32.d11")]
public static extern UInt64 BitBlt

(IntPtr hDestDC,

int x, int y, int nWidth, int nHeight,

IntPtr hSrcDC,
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int xSrc, int ySrc,
System.Int32 dwRop) ;

[STAThread]
static void Main(string[] args)
{
Image myImage = new Bitmap (Screen.PrimaryScreen.Bounds.Width,
Screen.PrimaryScreen.Bounds.Height) ;
Graphics grl = Graphics.FromImage (myImage) ;

IntPtr dcl
IntPtr dc2

grl.GetHdc () ;
GetWindowDC (GetDesktopWindow () ) ;

BitBlt (dcl, 0, 0, Screen.PrimaryScreen.Bounds.Width,
Screen.PrimaryScreen.Bounds.Height, dc2, 0, 0, 13369376);

grl.ReleaseHdc (dcl) ;

myImage.Save ("screenshot.jpg", ImageFormat.Jpeq) ;

28.12. NameHeHue pa3Mmepa nsobpaxeHunsd

H3meHuTh pazmep MOKHO MPOCTBIM MpPeoOpa3oBaHWEM WIIM € MOMOLLBIO MHTEPIO-
asumd (muetudr 28.9). Bo BropoM ciydae npeoOpasoBaHue nosydaercs: 6onee Ka-
yecTBeHHbIM. Kpome TOro, Mo)KHO MCMONBb30BaTh METOJ CO3JaHHs MUKTOrpaMm

(cm. pazo. 28.13).

NuctnHr 28.9. UameHeHne pasmepa nsobpaxkeHus

using System;

using System.Drawing;

using System.Drawing.Imaging;
using System.Drawing.Drawing2D;

namespace ImageChangeSize

{

class Classl

{

[STAThread]
static void Main(string[] args)
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// BxomHoM damt
Bitmap inBmp = new Bitmap (@"Add IWshRuntimeLibrary.bmp");

Bitmap outBmp;

// TpocToe mpeoCpaszoBaHue pasMepa
outBmp = new Bitmap (inBmp, inBmp.Width/2, inBmp.Height/2);
outBmp.Save ("out 2.bmp") ;

// VIHTEepHOJMPOBAHHOE Npeofpas3oBaHue pasMepa
outBmp = new Bitmap (inBmp.Width/2,

inBmp.Height/2, PixelFormat.Format24bppRgb) ;
Graphics g = Graphics.FromImage (outBmp) ;
g.InterpolationMode = InterpolationMode.HighQualityBicubic;
g.DrawImage (inBmp, 0, 0, outBmp.Width, outBmp.Height);
outBmp.Save ("out inter.bmp");

28.13. Co3paHvne NUKTOrpamMmbl

Meton GetThumbnailImage MO3BOJISET CO3AATh MUKTOrpaMMy 3aJaHHOTO pa3Mepa
n3 n3obpaxenus (muctunr 28.10).

TNucTtunr 28.10. Co3paHMe NUKTOrpamMmbI

using System;
using System.Drawing;
using System.Drawing.Imaging;

namespace ImageThumbnail

{

class Classl

{
public static bool ThumbnailCallback()

{

return false;

[STAThread]
static void Main(string[] args)
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// BxomHo dail
Bitmap inBmp = new Bitmap (@"Add IWshRuntimeLibrary.bmp");

// TlpeoBpaszoBaHVe B IMKTOTPAMMY 3alaHHOTO pasMepa
Bitmap outBmp = (Bitmap) inBmp.GetThumbnailImage (75, 75,
new Image.GetThumbnailImageAbort (ThumbnailCallback),

IntPtr.Zero);

// CoOxXpaHSaeM BHIXOIHOM Al

outBmp. Save ("out.bmp") ;

28.14. AunmupoBaHHbiii GIF

B C# umerorcs cpenctBa ans pabotel ¢ aHumupoBaHHbIM GIF-m3zo0pakenrnem
(mactunr 28.11).

Nuctunr 28.11. Pa6ota ¢ aHummpoBaHHbIM GIF

using System;

using System.IO;

using System.Drawing;

using System.Drawing.Imaging;

namespace AnimatedGif
{
class Classl
{
[STAThread]
static void Main(string[] args)
{
// Barpyxaem GIF
Image img = Image.FromFile (@"o009.gif");

// Uucno dpeimMoB B aHMMMPOBAHHOM GIF
FrameDimension dimension =

new FrameDimension (img.FrameDimensionsList([0]);
int frameCount = img.GetFrameCount (dimension) ;
Console.WriteLine ("opermor: {0}", frameCount);
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// TlepenuceiBaem GIF B HaGop BMP

for (int i=0; i<frameCount; i++)

{
img.SelectActiveFrame (dimension, 1i);
MemoryStream ms = new MemoryStream();
img.Save (ms, ImageFormat.Bmp);
Image outImg = Image.FromStream(ms) ;
outImg. Save (string.Format ("out{0}.bmp", i));

28.15. lpagmeHTHaa 3anuBKa

MeTtonpl Kilacca System.Drawing.Drawing2D.LinearGradientBrush
NPOU3BOAMTE IPAJUEHTHYIO 3JIMBKY Pa3IMYHbIMU CIOCOOaMHU:

private void panell Paint (object sender,
System.Windows.Forms.PaintEventArgs e)

Rectangle rect = e.ClipRectangle;
LinearGradientBrush brush2 =

new LinearGradientBrush (rect, Color.Blue, Color.White,
LinearGradientMode. ForwardDiagonal) ;
e.Graphics.FillEllipse (brush2, rect);

28.16. UcknioueHne npu yctaHOBKe
npo3payHoro cpoHa

MO3BOJIAKOT

Ipu nonbiTke ycraHOBUTH (hOH (BackColor) MPO3PAavHOro IBeTa (Color. Transparent)
BO3HHMKAET MCKIIIOUYEHHE. DTO MPOMCXOANT M3-3a TOTO, YTO OOBEKT He MOMACPIKH-
BaeT YCTAHOBKY Mpo3pavyHoro (ona. MzGaBuThcs OT mpoOseMbl MO3BOJIUT BBI3OB

METO/JIAa SetStyle:

// PaspelmiaeM MCIIOJb30BAThH [MPO3PAUHLIT (GOH

this.SetStyle (ControlStyles.SupportsTransparentBackColor, true);

// Tenepb MOXHO 3amaTh LBeT BackColor
this.BackColor = Color.Transparent;
this.Invalidate();
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28.17. Kak HapucoBaTb
MaTemMaTtuyeckyio chopmyny?

[uran Illax (Shital Shah) npeanaraer cnenuanbHeiii Moaysib MimeTex.dll, cos-
JaHHBI Ha ocHoBe OuOmMoTek TeX, KOTOpBI MO3BONAET NPeoOpa3oBBIBATH
CTpOKOBOe omnucaHue (opmyiiel B HzoOpakeHne (www.codeproject.com/dotnet
/Eq2Img.asp).
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www.rsdn.ru

O George Shepherd's Windows Forms FAQ
http://www.syncfusion.com/FAQ/WinForms/default.asp

O Windows API reference for C#, VB.NET & VB6
http://custom.programming-in.net/

O Opranuzauus "ropsuero” oomena no DDE mexny Microsoft Excel u npuio-
skeHuem .NET

http://www.codenet.ru/progr/cpp/dotnet/Hot-DDE/

O ASP.NET Mania — Bce npo .NET Framework
http://www.aspnetmania.com/default.aspx

O The Code Project — Free Source Code and Tutorials
http://www.codeproject.com/

O Microsoft Developer Network
http://msdn2.microsoft.com/en-us/default.aspx

O Configuration FAQ
http://www.grimes.demon.co.uk/dotnet/configFAQ.htm

O HeckonbKko albTepHATUBHBIX CIIOCOOOB OTNPABUTH e-mail
http://sonext.biz/node/353

O 15 Seconds: asp tutorials, asp.net tutorials, ASP programming sample code, and
Microsoft news from 15 Seconds

www.15seconds.com.
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OnucaHne KOMNakT-guckKa

KOMHaKT-,I[I/ICK COACPIKUT (1)31‘/’1.]'[};1 MPOCKTOB, OTHOCAILIHECA K COOTBETCTBYIOLIUM
pa3aciiaM KHUTH. HpOCKTBI Pa3MEIICHBI B MalKax B COOTBETCTBHUU C I''ITaBaMH.

O nanka \Chapt 01-12 — npoexTsl k enagam 1—12 (tabn. [12.1);
O nanka \Chapt 13-14 — npoekrsl k erasam 13—14 (tabin. 112.2);
O nanka \Chapt 15 — npoektsl k enage 15 (tabin. 112.3);
O mnanka \Chapt 16-19 — npoekrsl k enasam 16—19 (tabmn. 112.4);
O mnanka \Chapt 20 — nipoekTsi k 2nage 20 (tabn. [12.5);
O mnanka \Chapt 21 — nipoexTsl k 2nage 21 (tabn. [12.6);
O nanka \Chapt 22 — nipoekTsbl k 2nage 22 (tabin. 112.7);
O nanka \Chapt 23 — npoekTsbl k 2nage 23 (tabu. 112.8);
O mnanka \Chapt 24 — nipoexTsI k 2nage 24 (tabn. [12.9);
O mnanka \Chapt 25 — nipoexTsl k 2nage 25 (tadin. 112.10);
O mnanka \Chapt 26 — nipoexTsl k 2nage 26 (tadmn. 112.11);
O nanka \Chapt 27 — nipoekTsl k ernage 27 (tadu. 112.12);
O nanka \Chapt 28 — npoektsbl k 2nage 28 (Tabun. 112.13).
Ta6nuya N2.1. nase 1—12
Paspen HasBaHue npumepa
1.4 MessageBox
2.5 IsValueType

2.6 RussianVariable
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4.1 FindCustomContructor
Reflection1
4.2 FindMethod
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4.6 Reflection3
4.7 Reflection4
4.8 LoadWithPartialName
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56 TraceCallStack
5.7.3 QueryPerformanceCounter
5.11 UnhandledExceptionTest
6.1 Args
6.2 CommandLine
6.6 ConfigHandler
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7.12 Color2Str
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8.12 SortedList
Comparer
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8.15 ArrayListAdapter

9.1 CRC32

9.2 Crypt_DES
Crypt_DES1
Crypt_Rijndael

9.4 JScriptEvaluateTest

10.6 JoinString

10.9 UnsafeString

10.10 EscapeChars

11.1 ColorText

11.3 ConsoleQutput

11.4 ConsoleTitle
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13.6 GetFilesByMask
14.1 ChangeErrorModeTest
14.2 GetFileSystemEntries
14.3 BrowseForFolder
14.5 DeleteFile
14.11 ReadFile1
14.14 FileSystemWatcher
14.15 ShortFileName
Ta6nuya 2.3. [naBa 15

Paspgen HasBaHue npumepa
156.1 UriParse
15.6 RasEnumConnections
15.7 SendMail_Socket

SMTP_Send

SMTP_Test_Aut
15.8 EnumNetworkDrives
15.10 LogonUser
156.12 DownloadFile
15.14 DownloadWebPage
15.16 InternetAvailable
15.17 HopCount
15.18 Ping2
15.19 FTP_File
15.20 ServerEnum
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Ta6bnuya N2.4. [ nasel 16—19

Paspgen HassaHue npumepa
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16.4 MyExtShell

16.5 ShellDemo

17.1 Threads_Create
Threads_Standard

17.3 Threads_Slot

17.4 Threads_Principal

17.6 Threads_Pool

17.9 Threads_Events
Threads_WaitAny
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18.2.1 OnelnstanceApplication1

18.2.2 OnelnstanceApplication2

18.3 ProcessesInformation

18.5 ShowAllIGUIProcesses

18.6 RunProcess

18.7 ProcessReference

18.8 WinServiceManagement

19.1 EnumPrinterConnections

19.2 SetDefaultPrinter

19.3 Environment

19.5 DecimalSeparator

19.6 ProcessorCount

19.8 EventLogTest

19.9 EventLogDelete

19.10 EventLogList

19.11 Beep

19.12 Random

19.14 GetFrameworkPathApplication

19.15 PlayWav
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19.16 ReadRegistry
19.18 SerializeTest
19.19 FileTypeByExt
19.20 GenerateGUID
19.21 LockUp
19.25 SAPI5
Ta6nuya 2.5. [ nasa 20
Paspgen HassaHue npumepa
20.3 RegexReplace
20.5 ParseCSV
20.6 MacroNames
20.9 RegExTest
Ta6nuya 2.6. naBa 21
Paspgen HassaHue npumepa
21.1—21.16 XML-tests
21.19 XSD
Ta6nuya 2.7. [naBa 22
Paspgen HassaHue npumepa
22.1 Treylcon
22.3 InvisibleForm
224 EnumColors
22.6 CustomExceptionHandler
22.7 IMessageFilter

Win32MessageFilter
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Paspgen HassaHue npumepa
22.14 SystemEvents
22.15 WebBrowser1
22.17 DrawByHwnd
22.19 RegionHit
22.20 WinFormConsole
22.21 AutoCompleteText
Ta6nuya 2.8. [ nasa 23
Paspgen HassaHue npumepa
23.2 OleDb
23.5 SQLServersEnum
Ta6nuya N2.9. [ naBa 24
Paspgen HassaHue npumepa
24.1—24.19 Example_ASP
24.21 AJAX_Test1
24.22 NoAJAX
Ta6nuya 12.10. [ nasa 25
Paspgen HassaHue npumepa
25.1 ExcelDataTest
25.2 ExcelReader
25.3 Clipboard1
25.7 OutlookCalendar
25.9 WordSpellChecker
SpellCheckDemo
25.10 IEHistory
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26.2 WMITest
26.3 Win32_VideoController
26.4 Win32_ComputerSystem
26.5 Win32_ComputerSystemProduct
26.6 Win32_OperatingSystem
26.7 Win32_OperatingSystem_1
26.8 Win32_Desktop
26.9 Win32_ComputerSystem_1
26.10 Win32_SystemEnclosure
26.11 Win32_ComputerSystem_2
26.12 Win32_Processor
26.13 Win32_Share
26.14 Win32_Share_1
26.15 Win32_NetworkConnection
26.16.1 Win32_LogicalDisk
26.16.2 Win32_LogicalDisk_1
26.17 Win32_Environment
26.18 Win32_