Na6opartopHa po6oTta Ne 6
KepyBaHHs1 npouecamu y Windows

(4 ronuHM)

Mera: OsHailioMuTHCs 13 3aco0amMHM CTBOPEHHs MpolLeciB Ta CcQOpMyBaTH HaBUYKU
KepyBaHHs nporecamu y Windows-nporpamax.

Kopomki meopemud4Hi eidomocmi

3amyck mporecy 3ailcHIoeTbes uepe3 [lpoBignuk Windows, komMaHgHMM pagok abo 13
IHIIIOTO IpoLEeCy 3a JonoMororo ¢pyHkIii CreateProcess().

BOOL CreateProcess(
LPCTSTR IpApplicationName, // BKa3iBHWK Ha iM’S1 BUKOHYBaHoOro channy
LPTSTR IpCommandLine, /] BKa3iBHMK Ha KOMaHOHWI PAOOK

LPSECURITY_ATTRIBUTES IpProcessAttributes, // BkasiBHuK Ha PSA
LPSECURITY_ATTRIBUTES IpThreadAttributes,  // BkasiBHMK Ha TSA

BOOL binheritHandles, // npanopeub HacnigyBaHHSA AecKpunTopa
DWORD dwCreationFlags, // npanopui CTBOPEHHSI

LPVOID IpEnvironment, /l BKa3iBHWMK Ha HOBMI Br1ok oToveHHs abo NULL
LPCTSTR IpCurrentDirectory, // BKa3iBHMK Ha iM’a noTo4Horo katanory aéo NULL
LPSTARTUPINFO IpStartuplinfo, [/l BkasiBHMK Ha cTpykTypy STARTUPINFO

LPPROCESS_INFORMATION IpProcessinformation // Bka3iBHUK Ha CTPYKTypy
// PROCESS_INFORMATION
);

Im's mporpamu 3amaetscs y mepmomy (IpApplicationName) abo apyromy (IlpCommandLine)
napamerpax. Haifuacrime nepmuii mapamerp NULL, Toxi Apyruil mapameTrp JO3BOJISIE 3a1aTH
MOBHUI KOMaHHUI PAIOK 13 apryMEHTaMHu, Jie Tieplia JIekceMa — iM'sl BAKOHYBaHOTO MOJTYJIS.

IpProcessAttributes, IpThreadAttributes — arpulytu 6e3nexu mponecy (PSA) i moroky (TSA),
Ko NULL, TO 3a yMOBYaHHSIM.

binheritHandles — BuU3Ha4ae, 41 MOKE€ HOBUH MPOIIEC HACTITYBATH IECKPUTITOPH Bij] OATHKIB.

dwCreationFlags — mpamopili CTBOPEHHSI HOBOTO IPOIIECY, BU3HAYAIOTh PIBEHb MPIOPUTETY
HOBOTO Iporecy (3a ymoBuaHHsIM NORMAL_PRIORITY_CLASS) Ta yMOBH CTBOpPEHHS (s
KOHCOJIBHUX Iporpam CREATE_NEW_CONSOLE — mpomec oOaepXy€ HOBY KOHCOJIb;
DETACHED_PROCESS — npoliec He Ma€ JIOCTYITy J10 KOHCOJ1 0aTbKiBCHKOTO MPOIIECy Ta iH.).

IpEnvironment — BKa3ye Ha OJIOK OTOYEHHSI HOBOTO mpotiecy. biiok MiCTUTh mapu TUIY iM s -
3HauenHs. SIko NULL, BUKOPUCTOBY€EThCS OAThKIBChKE OTOUYCHHS.

I[pCurrentDirectory — IUIIX A0 KaTajory HoBoro mpoiecy. fAxkmo NULL, BUKOPHUCTOBYETHCS
Karajor 0aTbKiBCHKOTO MPOIIECY.

IpStartupinfo — Bka3iBHUK Ha CTPYKTYpy STARTUPINFO, sika Oonrcye 30BHINIHINA BUTJIS BIKHA 1
MICTUTh IECKPUTITOPU CTAHJAPTHUX MPUCTPOIB HOBOT'O MPOIIECY.

typedef struct STARTUPINFO ({

DWORD cb; // po3Mip CTPyKTypu

LPTSTR lpReserved; // NULL

LPTSTR 1lpDesktop; // Moxe 6yTu NULL

LPTSTR 1pTitle; // im'a xoucoyi aBo NULL

DWORD dwX; // TIOJIOXEeHHS

DWORD dwy; // Ha expani

DWORD dwXSize; // umpuHa

DWORD  dwYSize; // i Bucora

DWORD  dwXCountChars; // 08 KOHCOJi WMpMHAa

DWORD dwYCountChars; // 1 BucoTa ekpaHHOTO Oybepa

DWORD dwFillAttribute; // mmsa xoHcosi kojip TekcTy i doHy
DWORD dwFlags; // mpanopiili BUKOPMCTAHHS MOJ1B CTPYKTYpPM

WORD wShowWindow; // mnpanopui nokaszsy BikHa



WORD cbReserved?; // 0

LPBYTE 1pReserved?2; // NULL

HANDLE hStdInput; // IeCKpUITOP CTAHIOAPTHOTO MNPUCTPOK BBOIY
HANDLE hStdOutput; // IeCKpUITOP CTAHIOAPTHOTO MIPUCTPOK BUBOIY
HANDLE hStdError; // IeCKPUIITOP CTAHOAPTHOTO MNPUCTPOK MTOMUIIOK

} STARTUPINFO, *LPSTARTUPINFO;

IpProcessinformation — BKa3iBHHK Ha CTPYKTYpy [UIS TPHHAOMY JECKPHUIITOPIB Ta
11eHTU(IKaTOPIB HOBOTO MPOIIECY 1 MOTOKY.

ITepen BuknamkoM ¢yHKIIi CreateProcess() HEOOXITHO IHIMATI3yBaTH CTPYKTYpPY THITY
STARTUPINFO. Ha npakTuili BUKOPUCTOBYIOTH iH(popMallito i3 0aThKIBCHKOTO BIKHA, SIKY MOXHA
oJiepkaTu 3a JonoMororo ¢yHkiii GetStartuplnfo().

VOID GetStartupinfo(
LPSTARTUPINFO IpStartupinfo /[ appeca ctpyktypn STARTUPINFO

)!

OyHkuis CreateProcess() BHM3HAyae 1 3allOBHIOE JaHUMU OIS  CTPYKTypU THITY
PROCESS_INFORMATION:

typedef struct PROCESS INFORMATION ({

HANDLE hProcess; // IeCKpuUITop Opolecy

HANDLE hThread; // IeCKPUITOP MNEPBUHHOTO IMOTOKY
DWORD dwProcessId; // imenTumdikaTop HOBOT'O MNPOLECY
DWORD dwThreadId; // 1menTudikaTop MNEPBMHHOTO [OTOKY

} PROCESS INFORMATION;

CrpykTypa MICTUTh IECKPHUIITOPU Ta 1€HTU(IKATOPU CTBOPEHOrO IMpPOIECY 1 MEPBUHHOIO
noTOKy. IneHTndikarop mporecy 3aBXKAHM 3aJUIIAETHCS YHIKAJBHUM B CHCTEMi, B TOW Yac SIK
JIECKPUMITOPIB MOXKE OyTH KiTbKa.

Jlnist BU3HAUEHHS MOMEHTY 3aKiHUYEHHS IEBHOTO MPOIECY BUKOPHCTOBYIOTH OJHY 13 (DyHKIIIi:

DWORD WaitForSingleObject(

HANDLE hHandle, /I peckpunTop NpoLecy, Ha AKUI YeKarTb
DWORD dwMilliseconds /[ iHTepBan o4ikyBaHHs B MinlicekyHaax

);
DWORD WaitForMultipleObjects(

DWORD nCount, /I KinbKiCTb 4ECKPMNTOPIB Y MacuBi 4ECKPUNTOPIB 00'eKTiB
CONST HANDLE *IpHandles, // BKa3iBHMK HA MacuB OeCKpUNTopiB 00'eKTiB

BOOL bWaitAll, // npanopeLb o4ikyBaHHS

DWORD dwMilliseconds [/l iHTepBan o4ikyBaHHsI B MiflicekyHaax

);
B mapamerpax mmx ¢yHKUii BKasyeTbcsi abo neckpumnrtop mpouecy hHandle abo MacuB
JecKkpunTopiB mporeciB IpHandles. KimbKicTh €leMEHTIB MacWBy HE MOBHHHA IEPEBUIIYBATH
3HaueHHs MAXIMUM_WAIT_OBJECTS, sike gopiBHioe 64. Ilapamerp dwMilliseconds 3amae
IHTEpBaJl OYIKyBaHHS B MUIiCeKyHAaX abo 3HaueHHs INFINITE. [lapamerp bWaitAll Bkazye Ha
HEOOX1/IHICTh OYiKYBAaHHS 3aBEPUICHHS YCIX MPOIIECIB TPYIIH.

OyHKIIiS MOXKE MOBEPHYTH OJHE 13 HACTYITHUX 3HAYCHb:

e WAIT_OBJECT_0 — st WaitForSingleObject() 00'eKT mepeiIoB y CUTHAIBHUIN CTaH; JJIs
WaitForMultipleObjects() i3 bWaitAll = TRUE Bci nCount 00'€KTiB OJJHOYACHO MIEPEHUIILTH Y
CUTHAJIbHUM CTaH.

e WAIT_OBJECT _0+n, 1e 0 < n < nCount. Bigaimite WAIT_OBJECT _0 Bijg 3Ha4YeHHS, 1110
MOBEPTAETHCS, 00 BUSHAYMUTH, SIKUI MPOIEC 3aKIHUMBCS, SAKILO OUIKYEThCS 3aBEPILICHHS
Oylb-sIKOTO 13 TPYIH IPOLIECIB. SIKIIIO B CUTHAJILHUI CTaH MEPEHIIUIO KiJIbKa 00'€KTIB, TO
MOBEPTAETHCSI HAWMEHIIIE 13 MOKIIUBUX 3HAUYCHb.

e WAIT_TIMEOUT ykas3ye, 1110 TIepi0]] OUiKyBaHHsI BUUEpIaBcs, aje mpoiec (Imporecu) He
3aBEpILIUBCSL.



e WAIT_FAILED BKa3ye, 1110 BUKJIUK (PYHKIIIi 3aBEPIIUBCS HEBJIAU€I0; HATIPUKJIA,
peckpunrop He Mae gocryny SYNCHRONIZE.

3aBepIry€eThes MPOIEC OJJHUM 13 CIOCOOIB:

® 3aBEPIIYETHCS 6XiOHA PYHKYIA nepsunHo20 nomokKy (peKoMeH0BaHuH croci0). DyHKITis
3aBEpIIIYETHCS OMEPATOPOM return, SIKUI TOBEPTAE KOJ BUXOAY 13 MPOIIECY.

® OJIVH 13 IMIOTOKIB TpoIleCcy BUKIIMKA€E ExitProcess(). [Ticis Toro, sk mporec 3aKiHYUBCS, BiH,
a00 TOYHIIIIEe, TTOTIK, IO MPAITIOE B MPOIIECi, MOKE BUKJIMKATH (PyHKIIIO ExitProcess() i3
3a3HAYEHHSM KOAY BUXOY.

VOID ExitProcess (UINT uExitCode);

s dbynkiis He moBepTae 3Ha4YCHHs. BoHa 3aBepiirye mporiec 1 Bci Horo nmotoku. Koa Buxomy
BiJITIOB1/1a€ TIPOIIECY.
® TIOTIK IHIIOTO MpoIecy BUKIHNKAE TerminateProcess() (HeOaxxanwmii crioci0). [Ipomec He
3HA€, 0 WOTO 3YNMHUHSIIOTH 1 MOKe OyTH 3aBepIlIeHUI HEKOPEKTHO (TIpoliec MOBUHEH
30eperTu JaHi Ha JUCK, 3BUIBHUTH CBOI pecypcu (M'toTekcu, ceMadopH, MoIii, maM'sTh),
BUKOHATH OOPOOHUKH 3aBEPIIICHHS, 3aKPUTH BIAKPUTI daiiinu 1 T.1.). Buknuk GpyHKitii
MOYKJIMBUH, SIKIIO JECKPUIITOP MPOLECY, 1110 3aBEPIIYETHCS MA€ JOCTYI TUITY
PROCESS_TERMINATE. BUKOPHCTOBYIOTh Y BUKIIOUYHUX BUIIAKAX, KOJIH IHIIUMH
3aco0aMM 3aBEPIINTH MPOLEC HE BAAETHCS.
® yCi IIOTOKH 3aBepIIyIOThCs ExitThread(). ko Bci MOTOKH MpoLiecy 3aKiHIMIA
BHUKOHAHHS, OIepalliiiHa cucTemMa 3aBepllye BUKOHAHHS MTPOLECY.
Bumie 3a3HaveHo, 10 mpoliec, SKH 3aKiHYMB CBOIO POOOTY, MOBEpPTA€ KOJ 3aBEpIICHHS
mpollecy ormepamiiHiii cuctemi. baThKIBCBKHMIA TIpoliec MOXKE [I3HATHCS TpPO Ied Komx 3a
nornomororo ¢pyHkuii GetExitCodeProcess():

BOOL GetExitCodeProcess(

HANDLE hProcess, /I peckpynTop 3aBEpPLLEHOrO NPOLIECY
LPDWORD IpExitCode // appeca 3MiHHOT 4N O4epXKaHHSA Koay

)’

3ae0aHHs Onsi GUKOHaHHS

1. CrBopuTH mporpamy run, sika 3[iliCHIOE 3aIlyCK IHIIOTO MpoLecy (HApHUKIIaI, KOMIIUIATOpa
TASM32), yekae Ha HOro 3aBEepLICHHS, BU3HAYAE KOJ 3aBEPIIECHHS MPOLECY 1 BUBOIUTH HOTO
Ha cTaHgapTHUi npuctpiil. [Iporpama 3amyckaeTbcsi KOMaHA0IO TUILY: run nporpama
[napameTp_1l] [napameTp_2] .. [mapameTp_N]

2. MoaudikyBaTy NONEPEIHIO IPOrpaMy TaKUM YMHOM, 11100 BOHA BUBOJMIIA PE3yJIbTAaTH CBOET
poOOTH y CTBOpPEHUH TeKCTOBHM (hailsl. 3SMIHUTH CTaHAAPTHUH MPUCTPii BUBEACHHS
JIOYIPHBOTO TIPOIIECY Ha AecKpunTop (aitry (momro hStdOutput ctpyktypu STARTUPINFO
HOBOTO IPOLIECY CJIiJ] MPUCBOITH 3HAUCHHS JeCKpUnTopa (aiiy).

3. 3MIHUTH OporpaMy TaKHUM YMHOM, 100 BOHA 10 Yep3i 3aImycKaia KijbKa MpoIIeCiB
(manpuknan, TASM32 i TLINK32), yekana Ha 3aBepIIeHHS MTOTIEPEIHHOTO MPOILIECY,
BUBOJIMJIA KOJI 3aBEPILIEHHS, B pa3l yCHIIIHOIO 3aBEPIICHHS 3allycKajla HaCTYIIHUI Ipolec.
[TopiBHATH KOIM 3aBEPILEHHS NMPH PI3HUX BUMNAIKAX 3aBEPIICHHS MPOorpaMu (yCrHilHe
3aBEepIICHHS, TOMIJIKA KOMITUIAIIIT, BIACYTHINA aceMOnepHuid (haiii, Tomo).

4. CTBOpUTH IPOrpamMy, sKa BUBOJUTh Ha CTAHJAPTHHUM MPUCTPIN BMICT KUIBKOX TEKCTOBUX
dairiB (ananor komanmu UNIX cat filel [file2] ...).

KonmposnbHi numaHHs
o Take mpouec? SIki pecypcu AOCTYIHI mporiecy?
Skum unHOM MOKHa 3ammycTUTH nporiec Windows?
Sxuit nmporotun Mae GpyHKis CreateProcess()? SIke mpru3HaYeHHs MAIOTh ii mapameTpu?
Slke mpuzHaueHHs cTpyKTYp STARTUPINFO Ta PROCESS_INFORMATION?
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Sk MO’KHa BUKOPHCTOBYBATH MOJISI-IECKPUITOPH CTPYKTYpH STARTUPINFO?

Ska pi3HUI MiX JecKpUnTopamu Ta igeHtudikatopamu npouecis y Windows?

SIki 3aco0M MOKHA BUKOPHCTOBYBATH JUUIsl BU3SHAYCHHS MOMEHTY 3aKiHUCHHS 3aITyIEHOTO
npouecy?

SIK MOXKHA TIepeHaNpaBUTH BX1/IHI Ta BUXi/IHI TOTOKH MPOIEeCy?

B ywomy noniGHICTH 1 BiAMiHHICTD (hyHKIIIH WaitForSingleObject() Ta
WaitForMultipleObjects()? 3a 1110 BiAMOBIIAIOTH iX MapamMeTpu’?

10. fIxi Bu 3Ha€eTe criocoOu 3aBeplIeHHS MPOIIECiB?

JonaTtok 6
3pa30k mporpamMu AJisi 3aNyCKY iHIIOr0 mpouecy
#include <windows.h>
#include <stdio.h>
int main () {
STARTUPINFO si;
PROCESS_INFORMATION pi;
ZeroMemory (&si, sizeof (STARTUPINFO)); // 3aNOBHIOEMO CTPYKTYPY HYNsiMu
si.cb = sizeof (STARTUPINFO); // iHiuianiayemo noTpibHi nonsa
if (ICreateProcess(
NULL,
"calc.exe",
NULL, /[ aTpnbyTn 6e3nekn nNpoLecy 3a yMOBYAHHAM
NULL, /[ aTpnbyTn 6e3nekn NOTOKy 3a yMOBYAHHAM
FALSE, /I peckpunTop 6e3 HacnigyBaHHS
0, /I 3BnyaniHmmn npioputet NORMAL_PRIORITY_CLASS
NULL, /] OTOYEHHST BUKMNMKALO YOro npouecy
NULL, // NOTOYHMI KaTanor Big 6aTbKIBCbKOro NpoLecy
&si, /I ctpyktypa STARTUPINFO
&pi) /I ctpyktypa PROCESS_INFORMATION

)

printf ("The new process is not created.\n Check a name of the process.\n");
return O;

}

printf ("Calc handle is %ld\n", pi.hProcess);
printf ("Calc ID is %ld\n", pi.dwProcessld);

/[ YekaeMO 3aBepLUEHHA AOYiIPHBLOrO NpoLecy
WaitForSingleObject( pi.hProcess, INFINITE );
printf ("The Calc is over");

/I 3aKpuemMo [EeCKPUNTOPU NEPBMHHOIO NOTOKY i MpoLecy
CloseHandle(pi.hThread);
CloseHandle(pi.hProcess);

return O;



