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Jluer aktyammsammm paGoueii IPOrpaMMBbl
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1 Llenu ocBOeHUST AUCIUTUIMHBI (MOTYIIS)

Hensimu ocBOeHUST TUCHUIUIMHBI «Teopusi BHIYMCIUTENBHBIX MPOLIECCOBY SBISETCS O3HA-
KOMJICHUE CTYJEHTOB C MOHATUEM, BUJAMU U MOJEISIMU BBIUUCIUTEIBHBIX IPOLIECCOB, METO 1A~
MU HX B3aMMOJICHCTBHS; U3y4YE€HHE MPOTOKOJIIOB U HUHTEP(HENHCOB pabOThl ¢ BRIYUCIUTEIHLHBIMU
npoleccaMy; OBJIAJCHHE METOAaMHU (OPMATLHOTO MPECTABICHUS B3aUMOJICHCTBHS MPOIIECCOB
npu nomouu cereit Ilerpu; ¢popmupoBaHrne HaBBIKOB MPOrPaMMHON pean3aluy alropuTMOB
CUHXPOHM3ALUH [TPOLIECCOB.

Jlia mocTuKeHUsl MOCTaBIEHHON 1enu B Kypce «Teopusi BHIUUCIUTENBHBIX MPOLIECCOBY
pelarTes 3a1a4n:

— (opmupoBaHUS TOHATUH O BBIYUCIUTEILHOM IPOIIECCE, OPTaHMU3alMHM BBHIYUCIUTEIbHBIX
POLECCOB (MapauIeIbHBIX, OCIEI0BATENbHBIX, AIbTEPHATUBHBIX).

— M3Y4YEHHMs BUJOB aJIpECallii U CTPYKTYpE aJAPECHOr0 MpocTpaHcTBa B pazinuHbix OC.

— OCBOCHHUSI aJITOPUTMOB JHUCIETUYEPU3AIMN U METOAOB IJIAHUPOBAHUS BBIYMCICHUM B MYJIbTH-
MPOrPaMMHBIX CUCTEMAX.

(dbopMHUpPOBaHMS HABBIKOB MPOEKTHUPOBAHMS W pEATU3alMH MPOrpaMM B MYJbTUIPOTPAMMHBIX

OC.

2 MecTo TUCHMILTMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl
MOJATrOTOBKM DakajiaBpa

Juctumimza «Teopust BBIUMCIUTENBHBIX MPOLIECCOBY BXOAUT B 0a30BYyI0 yacTh Oyioka 1
00pa3oBaTenbHOI MPOrpaMMBl.

Jlist m3ydeHus JUCIUILTUHBI HEOOX0IMMBI 3HAHUS (YMEHUSs, BIaJICHUs), CHOPMUPOBAHHBIC
B pe3ynbTaTe U3y4eHMs TUCUMIUIUH «MaTtemaTukay, «lIpukinagHoe mporpaMMupoBaHueE».

3HaHUS, TIOTYYCHHBIC MPU U3yYSCHUH JAHHOW JUCIUILINHBI, OyIyT HEOOXOIUMBI TIPH U3Y-
YEHUU JUCHUIUIMH, « Teopus A3bIKOB IPOrpaMMUPOBAHUS»:

— «OrnepalioHHbIE CUCTEMBD) — IIPU U3YYEHUU STOW AUCLUMILIMHBI TOHAJOOUTCS yMEHUE
HCIIOJIb30BaHUs POTOKOJIOB U UHTEp(elcoB pabOThl C BEIYMCIUTEIbHBIMU MPOLIECCAMU, BIIajie-
HHE crioco0amMy peau3aliuy aIrOpuTMOB CHHXPOHU3ALIUH TTPOLIECCOB;

— «Teopus S3bIKOB MPOrpaMMHPOBAHUS» - 3HAHWE CEMAHTUYECKOW TEOPHUHM U CXEM Ipo-
rpaMM, BIIaJIeHHE METOJaMu (OPMAIbHOIO MPEACTABIECHUS B3aUMOJEHUCTBUS MPOIECCOB MpHU
nomoltuu cereu Ierpu.

YMeHust U BIaJCHUs, MOJYYCHHBIC TIPU U3YYCHUH AUCIUIUIMHBI «Teopusi BEIYMCIUTEb-
HBIX IPOLIECCOBY, MO3BOJIAT OOy4YaIOUIMMCS HMCIIOJIb30BaTh ceTeBble Mojenu IleTpu, rpamMoTHO
pemath poOiemMy oOpaieHus K GyHKIUAM MPUKIATHOTO HHTEpdenca OnepalMOHHbIX CUCTEM
IPU BBHIMOJTHEHUN BBIMTYCKHOW KBaTH(PUKAIIMOHHON pPabOThl B €€ aJIrOpUTMHYECKOH U Mpo-
rpaMMHOM YacTsX.

3 Komnerenuun ody4aromerocsi, GopmupyemMbie B pe3yJbTaTe 0CBOCHUS
AUCHMILIMHBI (MOAYJIs1) U IVIAHMPYeEMble Pe3yJIbTaThl 00y4eHHs

B pesynbrare ocBoeHuss AUCHUIIUHBL (MOylisi) «Teopusi BEIUMCIUTETBHBIX MPOIIECCOB)
00ydJaronuics 10JDKeH 00J1aaTh CIeIYIOMMMHA KOMIICTCHITUSIMU:

CrpyKTypHBII
JIEMEHT [Inanupyemble pe3yabTaThl O0yUeHHs
KOMIIETEHIINH

IIK-2 Cnoco0HoCTHI0 pa3padaTbIBaTh KOMIIOHEHTHI alNIAPATHO-NPOrPAMMHBIX KOMILJIEK-
coB 1 0a3 AAHHBIX, HCIIOJIB3YyH COBPEMEHHBIC HHCTPYMEHTAJIBbHBIC CPEACTBA U TEXHOJIOI'HH
NPOrpaMMHPOBAHMSA

3HaThL OCHOBHBIE MTOHATHS U3 00JACTH TEOPETUICCKON MHPOPMATHKH;

METOAbI q)OpMa.HBHOI‘O HpeI[CTaBJIeHI/ISI B38.HMO,Z[€I>'ICTBI/I$I HpOI_ICCCOB HpI/I IIOMO-
I aBTOMAaTHBIX Mojieiel u ceteit [lerpu;

MCEXAaHHU3MbI MCXK3aa4YHOT'O 06M6Ha )41 OpFaHI/I3aHI/II/I BBI‘II/ICJIeHI/Iﬁ C UCITIOJIB30Ba-
HHEM CHUCTEMHBIX 00beKTOB OC.

Ymeth MPUMEHSTh METOIOJOTHIO ceTeid [leTpu cxeM mpoCcTeNnX MpoIeccoB;




CTpyKTypHBII
3IEMEHT [Tnaaupyemblie pe3yabTaThl O0y4eHUS
KOMITETEHIINH

MPUMEHSATh METOJIOJIOTHI0 ceTeil [leTpu uisi mOCTpoeHus: CXeMbl aCMHXPOHHO
napauieIbHO B3aUMOJICHCTBYIONIUX MPOIIECCOB,;

rPAaMOTHO MCHOJB30BaTh MOJEIIM BBIYMCIUTEIBHBIX MPOIECCOB U UX B3aUMO-
JENCTBUS 715 pa3pabOTKK MPOTrPAMMHBIX TPOTYKTOB.

BJ'Ia,I[eTB HaBbIKaMU YIIPaBJICHUSA pa60T0171 BBIYUCIUTEIIBHBIX IIPOLECCOB B CUCTEME
HaBbIKaMU p€aJin3alliu pas3JIMYHbIX AJITOPUTMOB CUHXPOHU3AIINH ITPOLCCCOB.




4 CTpyKTYpa M coiepkaHue TUCHMINIMHBI (MOAY.1s) (17151 04HOi (pOpMBI 00yUeHHS)

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABISIET S 3adeTHhIX exunuil 180 akaa. 4acoB, B TOM YHUCIIE!

— KOHTaKTHas paboTra — 72 aKaJl. 4acoB:
— ayauTopHas — 68 akaj. 4acos;
— BHeayauTOpHas — 4 akaJ. yaca;

— camocTosATeNbHas padota —72,3 aKaj. 4acos;

— KOHTpOJIb — 35,7 aKkaj. 4yacos.

AynuropHas

KOHTaKTHas1 pa60Ta
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Paznen 1. Teopust BeIUmcCIICHMI.
1.1 Ompenenenuss BbYMCAUTENBHOTO| 4 4 6 12 1. CamocTosTenbHoe uzyuenue | I. beceoa — obcyscoenue 1IK-2 —
mpoiiecca, METOAbl TMPEACTABICHUS M y4ueOHOM U Hay4uyHOU Jutepatyphl. |2. [Iposepka unousudyanibhvix|3y6
dbopmanuzanum; andaBUT MOAETU BHI- 2. Pabota ¢ aneKTpoHHBIM y4ueb- |3adanuii
YHCIUTEIHHBIX TPOIIECCOB; ABTOMATEI HUKOM, BBITIOJIHEHHE Jabopatop- |3. Yemmusiii onpoc.
HBIX paboT
1.2 3amyck, UCHONHEHWE U pexuMbl| 4 2 6 12 1. CamocTosTensHoe uzyuenue |1. beceoa - obcyscoenue 1IK-2 —
WCIIOJTHEHHST TIpollecca Ha BBIUMCIHU- y4ueOHOM U Hay4dyHOU Jutepatyphl. |2. [Iposepka unousudyanvuvix|3y6
TEJIbHOM MaIllMHE; CXeMbI IPOrpaMM 2. PaboTa ¢ neKTpOHHBIM yued- |3adanutl
HUKOM, BBITIOJTHEHHE JIabopatop- |3. Yemusiii onpoc.
HBIX paboT
Hroro no pazneny 6 12 24 Tecmoeguwiii onpoc
Paznen 2. MexaHu3Mbl U aarOpUTMBI




AynuropHas

KOHTAaKTHas1 pa60Ta
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peanu3anmyy Tmpolecca Ha BBIYUCIHU-
TEJIbHOI MallllHE.
2.1 Mopgenu BBIYUCIUTENBHBIX Tpo-| 4 6 6 8 1. CamoctosrenbHoe uzydenue |I. beceda - oocyscoenue 1IK-2 —
neccos; mnpoueccel u noroku B OC; yueOHOI 1 Hay4HO auTepatypsl. |2. Ilpogepka unousuodyanrbHuix|3y8
TEOpUsi NapalieIbHbIX BbIYMCICHUI; 2. Pabora ¢ »areKkTpoHHBIM Yy4eO0-|3adaruil
JITOPUTMBI U CTIETYEPU3ALIUN HUKOM, BBIIOJHEHUE Jlaboparop-|3. Yemmuwiii onpoc.
HBIX paboT
2.2 MynpTHIpOrpaMMHBIE CHCTEMBI U| 4 6 — 8 1. CamocrosarenbHoe usydeHue|l. beceoa - obcyscoenue IIK-2 -3
METO/bI IUIAHUPOBAHUS B HHUX; MPHO- y4eOHOI U Hay4HOI nuTeparypsl. 2. Yemusiii onpoc.
PUTETHI TPOLIECCOB M MOTOKOB; CHCTE- 2. Pabota ¢ 3JeKTpPOHHBIM yueO-
MBbl pEaJIbHOTO BPEMEHU U JIUCHeTye- HUKOM
pu3anys B HUX
2.3 CuHXpOoHU3AIMs MIpoLeccoB; OJ0- 6 6 8 1. CamoctostensHoe wu3yueHue|l. beceoa - obcyscoenue 1IK-2 —
KHPOBKM W MEXaHHU3MBI HX pa3pelie- y4ueOHOM U Hay4uyHOU Jutepatyphl. |2. [Iposepka unousudyanivhvix|3y6
HUs 2. PaboTa ¢ 31neKTpOHHBIM yued- |3adanutl
HUKOM, BBITIOJTHEHHE J1abopatop- |3. Yemusiii onpoc.
HBIX paboT
Hroro no pazneny 18 12 24 Tecmoagulii onpoc
Paznen 3. Ceru Ilerpu. Texnomoruu| 4
OpraHu3aIliy BRIYHCICHUIN
3.1 IIpuHUMOBI TOCTPOCHUS, anropur-| 4 4 4 12,3 |1. CamoctositensHoe uzyuenue | 1. beceoa — obcyacoenue. IIK-2 —
MBI TIOBEJIEHUS, CTIOCOOBI pean3alln, y4eOHOM U HaydyHOU JuTepatypsl. |2. [Iposepka unousudyanivhvix|3y6
00JacTH TPUMEHEHUS;, KIACCHYECKHE 2. Pabota ¢ 21eKTpOHHBIM yueb- |3adanuii.
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33714l CHHXPOHHU3AIMN HHUKOM, BBITIOJTHEHHE J1aboparop- |3. Yemuwiii onpoc.
HBIX paboT
3.2 O6bwektsl simpa OC, mpennasna-| 4 6 6 12 1. CamocrostensHOe u3ydenue |I. beceda — obcyacoenue. 1IK-2 —
YEeHHBIC /IS PelIeHHs 3a1ad CHHXPO- y4eOHOU 1 Hay4IHOU JIUTEepatypsl. |2. [Iposepka uHOUBUOYATbHBIX|3VE
HU3ALUU; CPEJICTBA MEKIIPOIPAMMHOTO 2. PaboTa ¢ 3neKTpOHHBIM yued- |3adaHull.
oOMeHa HHUKOM, BBIITOJTHEHUE J1a00paTop-
HBIX padoT.
Hroro no pazneny 10 10 24,3 Tecmoegulii onpoc
HToro 3a cemecTp 34 34 72,3 Ixzamen
HToro no nucuuninae 34 34 72,3 Dxzamen




5 O6pa3oBaTesibHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

1. TpaguuuoHHble 00pa3oBaTe/ibHbIe TEXHOJOTHH, OPHCHTUPOBAHHBIC HA OPraHU3AIHIO
00pa30BaTEeNLHOTO MPOIECCa W MPEATNOIATAIONIYI0 IPSIMYI0 TPAHCIISAINIO 3HAHUH OT MperojaBa-
TEJIS K aCIIUPAHTY.

®opMbl YUEOHBIX 3aHATHIH ¢ MCMOJIL30BAHUEM TPATMIHOHHBIX TEXHOJIOTHIA:

WHdopmanmoHHas JEKIHs — TOCIe0BATEIbHOE H3JI0KEHHE MaTepraia B TUCIUILTHHAPHON
JIOTHKE, OCYIIECTBIIIEMOE MPEHUMYIIECTBEHHO BepOAIbHBIMU CPEICTBAMU (MOHOJIOT IPEo/iaBa-
TENs).

JlaboparopHast pabota — opranuzanus y4eOHON pabOThI ¢ pealbHBIMU MaTepUATBHBIMU H
UH(POPMAIMOHHBIMH OOBEKTaMHU, KCIIEPUMEHTAIbHASL Pad0Ta C aHAIIOTOBBIMU MOJICIISIMHU pealib-
HBIX O0BEKTOB.

2. TexHoJIOTHH MPO0JIEMHOT0 00yUYeHHsI — OpTaHu3aIus 00pa30BaTEILHOIO MpoIecca, KO-
TOpasi MPeJIoJiaraeT MOCTAHOBKY MPOOJIEMHBIX BOITPOCOB, CO3/IaHUE YUCOHBIX MPOOIEMHBIX CHTY-
alyid U1l CTUMYJIUPOBAHMS aKTUBHOW MTO3HABATEIBHOM JNESTEIbHOCTH ACITUPAHTOB.

3. HTepakTHBHBIE TEXHOJOIMH — OpPraHW3aIs 00pa30BaTEIBHOIO IMpoIecca, KOTopas
Ipe/roiaracT akTUBHOE M HEJIMHEHHOE B3aUMO/ICHCTBHE BCEX YYAaCTHUKOB, JOCTHIKEHHE HA 3TOU
OCHOBE JINYHOCTHO 3HAYMMOTO JIJIsi HUX 00pa30BaTEeIbHOTO Pe3yibTara.

®opMbl YUEOHBIX 3aHATHI ¢ CMOJIH30BAHUEM CIIENNAJTH3HPOBAHHBIX HHTEPAKTHBHBIX
TEeXHOJIOTHii:

Jlexnust «0OpaTHOM CBSI3U» — JICKIHS-Oece1a, JICKIHS-TUCKYCCHSI.

4. NudopManHOHHO-KOMMYHUKAIMOHHBbIE 00pa3oBaTe/IbHbIe TEXHOJIOTHHM — OPraHU3a-
Usi 00pa3oBaTEeIBLHOrO MpPOIlecca, OCHOBAHHAS HAa NMPUMEHEHUH MPOTPaMMHBIX CPEIl U TEXHHUYE-
CKHX CPEICTB pabOThI C 3HAHUSMH B PA3JIMYHBIX MPEAMETHBIX 001aCTAX.

6 YuedHo-MeTOANMYECKOE OOecTieYeHre CAMOCTOATEbHON PadoThl 00yyaromuxcst

[To mucuunnuHe «YIpaBleHHE NEPCOHATIOM» MPENYCMOTPEHA ayJUTOpHAs U BHEAYIUTOP-
Hasi caMoCTosTeNbHas paboTa 00yJaromuXxcs.
AynuTopHas caMocTosTeNbHas padoTa CTYyJEHTOB IIPEAIOIaracT BBIIOJIHEHUE J1abopaTop-
HBIX paboT Mo pa3jenam.
1. IABOPATOPHAS PABOTA Nel.
YTEHUE KAPTBI ITIPOONECCOB U IIOTOKOB

Lenv pabomot

N3yuynuts QyHKIMU W mpouenypsl cemeiictBa T00IHelp32, cocraBmusrommx moaMHOXKECTBO
Win32 API, koTopble MO3BOJISIOT MOJYYUTh CBECHUS O HEKOTOPBHIX HU3KOYPOBHEBBIX aCIEKTax
pabotel OC. B yactHOCTH, TOTY4YUTh HHPOPMAIIHIO 000 BCEX MPOLIECCax, BHITOIHSIOIIMXCS B CH-
CTeMe B IaHHBI MOMEHT, a TaKXKe IMOTOKaX, MOIYJISIX, PUHAIJICIKAIINX KKIOMY TPOIIECCY.

Hugpopmayusn

BONBIIMHCTBO JaHHBIX, MOoMydaeMbix OoT QyHkimid T00IHelp32, ucmnons3yercs, riaBHbIM
00pa3oM, MPUIIOKEHUSIMU, KOTOPBIE JOJKHBI 3arsaAbBaTh «BHYTph» OC .

Momenmanvnvie chumxu

bnaronaps muorozagaunoi npupoae OC, Takue 0OBEKTHI, KaK MPOLECChl, TOTOKU, MOIYIH
U T.I., IOCTOSIHHO CO3al0TCs, pa3pyllarTcs U Moauduuupyorcs. Y mockonbKy cOCTOSIHHE KOM-
IbIOTEpa HENPEPhIBHO U3MEHSIETCS, CUCTEMHAs HH(pOpMaIHs, KOTOpas, BO3MOXHO, Oy/lIeT UMETh
3HAUYEHHE B JJAHHBII MOMEHT, 4epe3 CEKyHJY YK€ HUKOro He 3auHTepecyeT. Hampumep, npeamno-
JI0KHM, YTO HEOOXOMMO HAIKMCATh IPOTrpaMMy JUIsl PETUCTPAIlUH BCEX MOJYJIEH, 3arpy>KEHHBIX B
cuctemy. [lockonbKy omepanmoHHas CUCTEMa B JIF000€ BpeMs MOKET MpepBaTh BHIIOJHEHUE IM0-
TOKa, 0TpadaTHIBAIOIIETO MPOrpaMMy, 4TOOBI IPEJOCTABUTh KaKUe-TO KBAaHTHI BPEMEHH JPYTroMy



MOTOKY B CHUCTEME, MOJYJIU TEOPETHUYECKH MOTYT CO3/1aBaThCi U Pa3pyMIAThCS J1aKe B MOMEHT
BBIOOPKH HH(POPMAIIMH O HUX.

B sToli 1MHAMUYECKOUN Cpele MMEET CMBICI CIENIaTh «CHUMOK» CHUCTEMbI B 3aJaHHBIH MO-
MEHT BpeMeHH. JlaHHbIH CHUMOK Jenaetes ¢ momoripio Gpyakiuu CreateToolhelp32Snapshot.

HANDLE WINAPI CreateToolhelp32Snapshot(
DWORD dwFlags,
DWORD th32ProcessID);

[MTapametp dwFlags o3navaer Tun uHMOPMALIUMH, MOICHKAIINN BKIIOYCHHUIO B MOMEHTAJb-
HBI CHUMOK. DTOT MapaMeTp MOXKET UMETh OJIHO U3 3HAYCHUH, IEPEUNCICHHBIX B Ta0II. 1.

Bropoii mapamerp, th32ProcessID, 3amaet uaentudukarop mporecca. s TEKyIero mpo-
1ecca JaHHbIM mapaMmerp npuHuMaeT 3HadeHue 0. DTOT mapamerp HCIONB3yeTcs B TOM cllydae,
ecmu  mapamerp OwFlags  mpunmmaer  3Havenus ~ TH32CS SNAPHEAPLIST  wim
TH32CS_SNAPMODULE. B ocTanbHbIX ciiy4asix UTHOpUpyeTcs (npuHumaet 3Hadenue 0).

Tabnuna 1
3nayenue napamerpa dwFlags
3HaueHue Onucanue
TH32CS_INHERIT O3HayaeT, 4YTo AECKPUIITOP CHUMKA OYIET HaclelyeMbIM

DOKBUBAJICHTHO 3aJ]aHUIO 3HAYCHUI:
TH32CS_SNAPHEAPLIST,

TH32CS_SNAPALL TH32CS_SNAPMODULE,

TH32CS_SNAPPROCESS,

TH32CS _SNAPTHREAD

TH32CS_SNAPHEAPLIST | BrirodaeT B CHUMOK CIMCOK Kyd 33JJaHHOTO ITpoIecca
TH32CS SNAPMODULE Eé(;I;)‘laeT B CHUMOK CIMCOK MOJIYJed 3aJaHHOTO IMpo-
TH32CS_SNAPPROCESS | BxiitouaeT B CHUMOK CITUCOK MPOIIECCOB
TH32CS_SNAPTHREAD | BxkitoyaeT B CHUMOK CIHCOK MOTOKOB

Oyukius CreateToolhelp32Snapshot Bo3spaiiaer geckpunTop CO3IaHHOIO CHUMKA MK -1
B cilydae ommOku. Bo3Bpariaemplil 1eCKpUITOp paboTaeT MoA00HO IPYTUM JIECKPUIITOPAM OTHO-
CHTEJILHO TIPOIECCOB M IMOTOKOB, Ul KOTOPBIX OH JeiicTBUTENEH. 110 3aBepineHun paboThl ¢ CO-
smanHbIM (yHkiuei CreateToolhelp32Snapshot neckpunropom, st 0CBOOOKAEHUS CBSI3aHHBIX C
HHUM pecypcoB ucnonb3yiire ynkiuto CloseHandle.

Obpabomxa ungopmayuu o npoyeccax

Mmest neckpuntop CHUMKa, COACpKaIIui HHOOPMAIIMIO O MpoIeccax, MOXKHO BOCIOJIB30-
BaThCsl JIBYMSI (D)YHKIIMSIMU, KOTOPbIE TO3BOJISIOT TOCIIEIOBATEIILHO MPOCMOTPETh CBEICHHS 000
Bcex mporieccax B cucreme. dynkimu Process32First u Process32Next onpeieners! ¢eIyromnm
obpa3zom:

BOOL WINAPI Process32First(
HANDLE hSnapshot,
LPPROCESSENTRY32 Ippe);
BOOL WINAPI Process32Next(

HANDLE hSnapshot,
LPPROCESSENTRY32 Ippe);

[TepBoiii mapamerp, hSnapshot, y obeux QyHKIMH SBIsSETCS NECKPUNTOPOM CHUMKA, BO3-
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BpamaembiM (yHakuueit CreateToolhelp32Snapshot.

Bropoii mapamertp, lppe, npencrasiser coboii ctpykrypy PROCESSENTRY32, koropas
nepeaaercsi mo ccbuike. 110 Mepe MpOXOXKACHUS MO HJIEMEHTaM IMepeduciieHuss QyHKIuu OymyT
3aMoJHATh ATy CTPYKTYpy HHpopManuen o cienyromeM mpouecce. 3anmuck PROCESSENTRY 32
OTIpeNIeNIIeTCs TaK:

typedef struct tagPROCESSENTRY32 {

DWORD dwsSize;

DWORD cntUsage;

DWORD th32ProcessID;

DWORD th32DefaultHeaplID;

DWORD th32ModulelD;

DWORD cntThreads;

DWORD th32ParentProcessID:;

LONG pcPriClassBase;

DWORD dwFlags;

char szExeFile[MAX_PATH];

} PROCESSENTRY32;

typedef PROCESSENTRY32 * PPROCESSENTRY32;
typedef PROCESSENTRY32 * LPPROCESSENTRY32;

[Mons cTpyKTypsbI:

—  dwSize — pasmep ctpykrypsl PROCESSENTRY32. Jlo ucnonb30BaHus 3TOW 3aIKCH T0JIE
dwSize nomkHO ObITh HHUITHATH3UpOBaHO 3HaueHHeM Sizeof (PROCESSENTRY 32);

—  cntUsage — 3HayeHne cueTyrKa cChlIOK mporecca. Koria 3To 3HaueHne CTaHeT paBHBIM HY-
JI10, OTepallMOHHAasl CUCTEMA BBITPY3HT MPOLIECC;

—  th32ProcessID — uaeHTHDHKAIIMOHHBIA HOMEp Tpoliecca.

—  th32DefaultHeapID — unentudukarop ID mis kyuu mporiecca, ASHCTBYIOMICH MO yMoOJIda-
Huto. Jtot ID umMeet 3Hauenue Tosbpko aas ¢pyukimii TooIHelp32, u ero Henb3st ucmonb3o-
Bath ¢ Apyrumu Gpyakuusmu Win32;

—  th32ModulelD — uaenTHdUIUPYET MOAYIb, CBSI3aHHBIN C MPOIECCOM. DTO TOJIe UMEET 3Ha-
4yeHue ToJbKo st pynkuuit ToolHelp32;

—  cntThreads — komHYecTBO MOTOKOB HAYAIIO BBIMOIHATHCS B TAHHOM ITPOLIECCE;

- th32ParentProcessID — naeHTHGUITUPYET POAUTEIBCKUI MPOIIECC TS TAHHOTO MPOIIECCa;

- pcPriClassBase — 6a3oBsiii puopuTteT mporecca. OnepaoHHas CHCTEMa UCIIONb3YET 3TO
3HA4YEHHUE ISl YIIPaBJICHUST padOTON TIOTOKOB;

—  dwFlags — 3ape3epBupoBaHo (He HCIIOIB3yETCs);

—  szExeFile comepuT CTPOKY C OrpaHUYMBAIOIIMM HYJIb-CHMBOJIOM, KOTOpas MPEICTABISIET
coboit myTh u uMms Qaiina EXE-nporpaMMsl win apaiiBepa, CBS3aHHOTO C JaHHBIM Ipolec-
COM.
[Tocne coznanus CHHMKa, CoAep Kallero MHGOPMaIUo O Mpoleccax, JUIsl orpoca JaHHBIX

0 KakKJOMY TPOIECCY CIIeAyeT BbI3BaTh CHadana ¢yHkuuio Process32First, a 3arem BbI3bIBaThH

dynkmro Process32Next no Tex mop, noka oHa He BepHeT 3HaueHue false.

Obpabomka ungopmayuu 0 nOMoOKax

Jlns coctaBlieHHs CIMCKAa MOTOKOB HEKoToporo mporecca B T00IHelp32 mpemycmoTpens
nBe (QDYHKIMH, KOTOpbIE aHAJOTUYHBI (YHKIUSAM, MPEJAHA3HAYCHHBIM JUISl PETUCTPAIMU TP OLeC-
coB: Thread32First u Thread32Next, u 0OBSABIISIOTCS CIEAYIOIM 00pa30M:

BOOL WINAPI Thread32First(
HANDLE hSnapshot,
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LPTHREADENTRY32 Ipte);

BOOL WINAPI Thread32Next(
HANDLE hSnapshot,
LPTHREADENTRY32 Ipte);

[Tomumo o6bruHOTO Mapametpa hSnapshot (neckpunTop cHEUMKa, BO3BpalaeMbIM (YHKIIHEH
CreateToolhelp32Snapshot), stuM (yHKIHSIM TakKe MepeaacTcs IO CChUIKE IapaMeTp THIla
THREADENTRY32. Kak u B ciydae (yHKIHiA, paboTaonmXx ¢ MpoueccaMmu, Kaxaas U3 HUX 3a-
nosasieT 3anuch THREADENTRY 32, 00bsiBIeHHe KOTOPOW UMEET BHI:

typedef struct tagTHREADENTRY32{

DWORD dwsSize;

DWORD cntUsage;

DWORD th32ThreadID;

DWORD th320wnerProcessID;

LONG tpBasePri;

LONG tpDeltaPri;

DWORD dwFlags;

} THREADENTRY32;

typedef THREADENTRY32 * PTHREADENTRY32;
typedef THREADENTRY32 * LPTHREADENTRY32;

[Tons cTpyKTypsbI:

—  dwSize — pa3mep CTPYKTYpBI, ¥ TOITOMY OHO JIOJKHO OBITh MHUITUATU3UPOBAHO 3HAUCHHEM
sizeof(THREADENTRY32) 10 ucronb30BaHus 3TOW CTPYKTYPHI,

—  cntUsage — cyeT4yMK CChIIOK JAaHHOTO MoToka. [Ipu oOHynIeHHnH 3TOro cueTyrka MOTOK BBI-
rpy’kaeTcs oNepalnoOHHON CUCTEMOI;

—  th32ThreadlD — uneHTHUKAIMOHHBIA HOMEP MOTOKA, KOTOPBIA UMEET 3HAYCHUE TOJBKO
st pyuaknuii ToolHelp32;

—  th320wnerProcessID — uaentudukarop ID mporecca, KOTOPOMY MPHHAICKUT JAHHBINA
noTok. I1oT ID MoxHO rcnons30BaTh ¢ Apyrumu GpyHkuusmu Win32;

- tpBasePri — 06a30BbIii KJTacc MPHOPUTETA TOTOKA. DTO 3HAYCHHUE OJMHAKOBO ISl BCEX MOTO-
KOB JIaHHOTO Tiporiecca. ONMucaHus ITUX 3HAYCHUH TIPUBEACHBI B Ta0. 2.

—  dwFlags — 3ape3epBupoBaHO (HE HUCIOIB3YETCS).

Tabmumna 2

3HaveHre KOHCTAHT NMpropuTeToB (mapamerp tpBasePri)

Koncranra 3Haduenne
THREAD PRIORITY _IDLE -15
THREAD PRIORITY_LOWEST -2
THREAD PRIORITY_BELOW_NORMAL -1
THREAD PRIORITY_NORMAL 0
THREAD PRIORITY_ABOVE_NORMAL 1
THREAD PRIORITY_ HIGHEST 2
THREAD PRIORITY_TIME_CRITICAL 15

CIucky TOTOKOB, TMOJy4deHHbIe ¢ momomisio (ynkmuii TOOIHelp32, ne cBs3wpiBaroTcs ¢
OTIpe/ieIeHHBIM MTOTOKOM. [103TOMY Ipu CKaHMPOBAaHUH MOTOKOB HYXXHO 00s3aTEIbHO MPOBEPSTH
pe3yibTaT TaK, YTOOBI MOTOKK OBUIH CBSI3aHBI C HHTEPECYIONINM BaC TIOTOKOM.
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Obpabomxa unghopmayuu 0 MoOYIsIX

Omnpoc Mofyseil BBIOJHSAETCS MPAKTHYECKH TaK K€, KaK OMpPOC MPOIECCOB MM MOTOKOB.
s storo B ToolHelp32 upenycmorpensr Gyukinun Module32First u Module32Next, kotopsie
OIPEICIISOTCS CIICAYIOLIMM 00pa3oM:

BOOL WINAPI Module32First(
HANDLE hSnapshot,
LPMODULEENTRY32 Ipme);

BOOL WINAPI Module32Next(
HANDLE hSnapshot,
LPMODULEENTRY32 Ipme);

Ipumep. C nomouipto GpyHkuuit u npouenyp cemeiicrsa ToolHelp32 cuurars napopmarmro
0 MIPOIIeCCax M MOTOKAX, 3aIlylICHHBIX B CHCTEME B ONPE/ICIICHHBI MOMEHT BPEMEHH (BBIITOIHUTH
«MOMEHTAJIbHBIH CHUMOK - SNapshoty).

#include <vcl.h>
#include <tlhelp32.h>

int main(){

Il Yumaem xapmy npoyeccos

HANDLE WINAPI SnapShot_Pr;
SnapShot_Pr=CreateToolhelp32Snapshot(TH32CS_SNAPPROCESS,0);
if ((int)SnapShot_Pr==-1)

ShowMessage("He mozy npouumame kapmy npoyecCos”);
tagPROCESSENTRY32 ProcEntry;
ProcEntry.dwSize=sizeof(ProcEntry);

// Cyumwiéaem nepawlil npoyecc U3 CNUCKa
Process32First(SnapShot_Pr,&ProcEntry);

Il Qumaem e2o uoenmugpuxamop

DWORD ProclD=ProcEntry.th32ProcessID;

Il Ums ucnonnsemozo gpatina

AnsiString ProcName=ProcEntry.szExeFile;

Il Cuumwieaem konuuecmeo nomokos

DWORD ProcThreadcount=ProcEntry.cntThreads;

int i=1;

// Ioxa ne onycmeem CnucCokK, dumaem npoyeccovl
while (Process32Next(SnapShot_Pr,&ProcEntry))
{
i++;
ProclD=ProcEntry.th32ProcessID;
ProcName=ProcEntry.szExeFile;
ProcThreadcount=ProcEntry.cntThreads;

} // C nomokamu nocmynaem max sice
return O;

}

3aIIaHI/IC AJI1 CaMOCTOATCIIBHOT'O PCILICHU A
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Tpebyemcsa coz0amv npozpammy, NO38OIAIOWYIO NPOYUMAMb CHNUCOK 3ANYUWEHHbIX 8
cucmeme npoyeccog u nomokos. Ha puc. 1 npuseden pesynomam pabomul npocpammel.

#* Kapra npoueccos W notokos_lpumep glil@

Mpoueccs:: Morokw

ID npouecea [Wra uenoskseroro daiing | Koauseerso nororos | 4| [ID norora [ID poaurenscrore npouecca | A
a [Swstem Process] 1 4076 4

4 System ! 2152 4

976 SMS55.EXE 3 2496 4

1063 CSRS5.EXE 15 2432 4

1096 WNLOGOM.EXE 22 2972 4

1140 SERVICES EXE 15 980 976

1152 LSASS EXE 1a 984 976

1300 ATIZEV EXE 5 938 576

132 SWCHOST.EXE 17 1076 10e2

1396 SWCHOST.EXE 10 ~|||1020 1068 ~

Mpoueccos: 63 MNoTokos: 601

Kapra npoueccos W NoTokos: J

Puc. 1. Kapra nporieccoB u moToKoB
Koumponvnvie éonpocwi

1. IlpuBenuTe MOHATHE «MOMEHTAJIHHOIO CHUMKa». C MOMOIIbIO0 KakoW (YHKLIUH €ro MOXHO
MOJIYYUTh?
2. Hudopmaruio o Kakux 00beKTax sJipa ONEpPalMOHHON CUCTEMbI COAEPKUT «MOMEHTAIbHBIN
CHUMOK»?
3. Bo3MOXHO, 1M co037aTh CHUMOK, COJAEpKallMi TOJIbKO HMHQOpMaIMio O Mpoleccax,
3aIlyIIEHHbIX B cucTemMe?
Kakyto nadopmaiuo MoKHO y3HaTh O MPOLIECCE HA OCHOBE CO3/IaHHOI'O CHUMKa?
Kakyto na}pOpMaIuio MOXKHO y3HaTh O TIOTOKE HA OCHOBE CO3JJaHHOTO CHUMKa?
6. Kakyro ¢yHKIHMIO HEOOXOJMMO HPUMEHHTh K CO3JaHHOMY CHUMKY JJIs IOJy4YeHMS
nH(pOpMaIHY 0 BCEX MpoIieccax, 3amyIIeHHbIX B cucTemMe?
7. Kakyro @GyHKIHMIO HEOOXOJMMO NPHUMEHHTh K CO3JaHHOMY CHUMKY sl TOJY4YEeHHUs
nH(pOpMaLIUU O BCEX MOTOKAX, 3alyIIEHHbIX B cUCTEME?
Kak onpenenuts A5 J11000ro NOTOKA, 3aMyIIEHHOTO B CUCTEME, €r0 POAUTENbCKU mporecc?
9. Kaxkue felcTBHS BBITIOTHHAT ONEPAIMOHHAS CHCTEMA, KOT/Ia CYETYMK CCBIJIOK MPOIEcca CTAaHET
paBHBIM HYJIIO?
10. Ilepeuncnute OCHOBHBIE 0a30BbIE KIACCHI TPHOPUTETOB TIOTOKOB?
2. JIABOPATOPHAS PABOTA Ne2.
YTEHUE KAPTBI TIAMSATHU

oA~

o

Lleny pabomoi
[MonyueHre MPaKTUYECKUX HABBIKOB 10 ncronb3oBanuio Win32 APl mis uccnenoBanus na-
msita Windows.

Hupopmavyus
Bupmyanvnoe adpecnoe npocmparncmeo npoyecca

Kaxxmomy mporieccy BbIAEISIETCS COOCTBEHHOE BUPTYaJIbHOE aJpEeCHOE MPOCTpaHCTBO [3].
Jns 32-pa3psaHbIX mpolieccoB ero pazMep cocranisieT 4 /0. CooTBeTCTBEHHO 32-OMTHBIN yKaza-
TeTb MOXET OBbITh JIFOOBIM uucioM oT Ox00000000 no OxFFFFFFFF. Beero, Takum o6paszom, yka-
3arenb MOXeT NpuHUMaTh 4 294 967 296 3HavyeHui, 4TO Kak pa3 U MEPEKPHIBAET YEThIPEXTUra-
OaifToBbIN nuamna3zoH. J{is 64-pa3psaHBIX MPOIECCOB pa3Mep aapecHOTO MPOCTpaHcTBa paBeH 16
sK3abaiiTaM, TOCKOJNBKY 64-OMTHBIM  yKa3arenb MOXKET ObITh JIIOOBIM  YHCIOM  OT
0x00000000 00000000 mo OxFFFFFFFF FFFFFFFF.

[TockonbKy Ka)JIOMy MpOLIECCY OTBOAMUTCS 3aKPBITOE AJAPECHOE MPOCTPAHCTBO, TO KOTJa B
IpOLIECCe BBIMOIHACTCS KaKOH-HUOYIb MTOTOK, OH ITOJTy9aeT JOCTYII TOJNBKO K TOH MaMsATH, KOTO-
past IpUHAATISKUT ero nporeccy. [laMare, oTBeIeHHas APYTHM TpoLIeccaM, CKPbITa OT 3TOTO I10-
TOKA ¥ HEIOCTYITHA EMY.

BuptyansHoe agpecHoe MPOCTPAHCTBO Ka)JOTo Ipoliecca pazduBaercss Ha pasnenbl. Mx
pasMep ¥ Ha3HA4YeHHE B KAKOH-TO MepE 3aBHCAT OT KOHKpeTHoro sapa Windows (tabim. 3).
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B pazpene «Jlng kona U JTaHHBIX TMOJIb30BATEIBCKOTO PEKMMay PACIOIAraeTcsl 3aKpbiTas
(HepaznensemMasl) 4acTb aJpecHOTO MPOCTpaHCTBa mpouecca. Hu oauH mpoiecc HE MOXKET Moy-
YUTh JOCTYNl K JAHHBIM APYroro mpolecca, pasMEIIeHHbIM B 3TOM paszaene. OCHOBHON 00beM
JTAHHBIX, TPUHAJIEKAIINUX [TPOLECCY, XPAHUTCS UMEHHO B 3TOM pa3jese (3TO KacaeTcsl BCeX MpHU-
noxxenuil). IloaTtomy npunokeHuss MEHee 3aBUCHMbI OT B3aUMHBIX «KaIllpU30B», U BCS CUCTEMaA
(byHKIIMOHUPYET yCTOMuMBEE.

Windows-gynkyuu, coobwarowue 0 COCMOSIHUU cucmemHou namsamu

U 8UPMYATILHO20 A0PECHO20 NPOCMPAHCMEBA 8 NPOYECcax

MHorue napaMeTpbl ONEepaOHHON CUCTEMBI (pa3Mep CTPaHUIIbI, TPaHYISIPHOCTh BbIIEIe-
HUS TaMATH W JIp.) 3aBHCAT OT HCIIOJIb3YEMOro B KOMITBIOTEpe Iporieccopa. IlosToMy Henb3s
JKECTKO «3alllMBaTh» UX 3HAYCHUS B UCXOMHBIA KOJ Iporpamm. ITy HHPOPMAIUI0 HEOOXOAUMO
CUMTHIBATH B MOMECHT MHHMIIMAIM3ALIMH Mpoliecca ¢ momoiisio Gpyakiun GetSysteminfo:

VOID GetSystemInfo(LPSYSTEM_INFO IpSysteminfo);

Tabmura 3
Pa3,IleJ'II>I anpeCHoro HpOCTpaHCTBa HpOHGCC&
32-paspsigHas
Windows 64-paspsaHast
Pazmen 2000 Windows 2000 Windows 98
(Ha x86 u (ua Alpha u |A-64)
Alpha)

Hns BeisiBnenus Hy- | 0x00000000 | 0x00000000 00000000 0x00000000
neBbIX ykasateneii | OXO000FFFF | 0x00000000 0000FFFF 0x00000FFF
Jims  coBMecTUMO-
CTH C MporpaMMamH 0x00001000
DOS  u  16- | Her Her O0X003FFFFF
pa3psaIHON Win-
dows
f“)fff;“ﬂ’f;mfx 0x00010000 | 0x00000000 00010000 0x00400000
p;’mi‘d’a CIBCKOTO | 0x7FFEFFFF | 0X000003FF FFFEFFFF | OX7FFFFFFF
3akpeIThlid, pa3me- | OX7FFFO000 | 0XO000003FF FFFFO000 o
pom 64 K6 OX7FFFFFFF | 0x000003FF FFFFFFFF ot
@?ﬂ obmpx  MMF . . 0X80000000

JIOB, HpOGHI/I- €T T OXBFFFFFFF
PYEMBIX B IAMSITh)
Jnsa xkoma m manaeix | 0X80000000 | 0x00000400 00000000 0xC0000000
peKIMa Spa OXFFFFFFFF | OXFFFFEFFF FEFFFFFE | OXFFFFFFFF

B ¢yuknuio GetSystemInfo mepenaercs ampec crpykrypsr SYSTEM_INFO, u dyHkIums

HHULUATIU3UPYCT 3JICMCHTBI 3TOH CTPYKTYPBI:

typedef struct _SYSTEM_INFO {

union {

DWORD dwOemlid:;

struct {

WORD wProcessorArchitecture;
WORD wReserved;

I8
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h
DWORD dwPageSize;

LPVOID IpMinimumApplicationAddress;
LPVOID IpMaximumApplicationAddress;
DWORD dwActiveProcessorMask;
DWORD dwNumberOfProcessors;

DWORD dwProcessorType;

DWORD dwAllocationGranularity;

WORD wProcessorLevel;

WORD wProcessorRevision;

} SYSTEM_INFO;

[1pu 3arpy3ke cucteMa ornpezessieT 3HaueHHs JJIEMEHTOB 3TOH CTPYKTYPBI; sl KOHKPETHOM
cucTeMbl MX 3Ha4YeHusi noctosiHHbl. OyHkuums GetSystemInfo mpemycmoTpeHa cnenuanbHO IS
TOTO, YTOOBI ¥ MPWIOKEHHUS MOTJIHM MOJydYaTh 3Ty mHpopmanuioo (puc. 2). M3 Bcex aneMeHTOB
ctpyktypbl SYSTEM_INFO nums ueTsipe UMEIOT OTHOIIEHUE K amMsTH (Tadu. 4).

Ta0nuua 4

OnemenTtsl ctpyktrypbl SYSTEM_INFO

DJIeMEeHT Onucanue
Pa3mep crpanuusl namaru. Ha npoueccopax x86 3To 3Ha-
dwPageSize yenue paBHo 4096, a Ha npoueccopax Alpha — 8 192 6aii-

TaM

IpMinimumApplicationAddress

MuHMMaNbHBIN aapec HaMsITH JOCTYIHOTO aJpECHOro
NpOCTpaHCTBa sl Kakaoro mpoiecca. B Windows 98 sto
3HayeHue paBHO 4 194 304, i 0x00400000, mockoabKy
HIkHUE 4 MO aipecHOro MpoCcTpaHCTBA KaX10T0 MpoIec-
ca HenoctymHbl. B Windows 2000 sTo 3HaueHue paBHO
65536, niu 0x00010000, Tak KaK B 9TOM cUCTEME pe3ep-
BUpYIOTCs Uik nepsble 64 KO aapecHoro mpocrpaHcTBa
Ka)KJIOT0 Iporiecca

IpMaximumApplica-
tionAddress

MaxkcumanbHbIl apec MaMATH JOCTYIHOTO aJpPECHOTO
NPOCTPAHCTBA, OTBEACHHOTO B <(UIMYHOE TMOJH30BAHUE)
Kaxaomy mporueccy. B Windows 98 stor agpec pasen
2 147 483 647, nmn Ox7FFFFFFF, tak xak Bepxuaue 2 I'0
3aHUMAIOT obue (ainpl, mpoenupyeMble B MaMATh, U
pasnenseMblii KoJ onepanuonHoi cuctembl. B Windows
2000 aToT ampec COOTBETCTBYET Haualy paszelna Juisd Koja
U JaHHBIX pekrMa sifipa 3a Beraetom 64 K6

dwAllocationGranularity

I'panynspHOCTD pE3EPBUPOBAHUS PETMOHOB AJPECHOTO
IPOCTPAHCTBA.

Ocranbhble a1eMeHTsl cTpyKTypbl SYSTEM_INFO npusenens! B Tabi. 5.

Taomuma 5

OnemenTsl cTpykTypbl SYSTEM_INFO

DJIEMEHT Onucanue
dwOemld Ycrapen; 00JIbIie HE HCIOIb3YeTCs
wReserved 3ape3epBHUpOBaH Ha Oyayliee; NOKa HE UCIOJIb3YeTCs

dwNumberOfProcessors | Huciio mporeccopoB B KOMITBIOTEPE

dwActiveProcessorMask | butoBast macka, KoTopasi COOOIIAeT, KAKUE MPOLIECCOPHI AKTHB-
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DNeMEeHT Onucanue

HBI (BBITTOTHSIOT TTOTOKH)

Hcnonb3yercst Toapko B Windows 98; coobmiaer tum mporiec-
copa, Haripumep Intel 386, 486 wau Pentium

Hcnonw3yercst Tonbko B Windows 2000; cooOrmiaer Tun apxu-
wProcessorArchitecture | Textypsl mporeccopa, Hampumep Intel, Alpha, 64-paspsanbrii
Intel win 64-paspsanas Alpha

Hcnonb3yercst Toapko B Windows 2000; cooOriaer 1omoiHu-
wProcessorLevel TEJbHBIE TOJAPOOHOCTH 00 ApXUTEKTYpPE MPOIECCopa, HAPUMEP
Intel Pentium Pro wiu Pentium Il

Hcnone3yercst Toasko B Windows 2000; coo0raer IomoHu-
wProcessorRevision TeNbHBIC MOAPOOHOCTH 00 ypOBHE JAHHOW apXHUTEKTYpPHI MPO-
neccopa

= System Info E |§| @

Processor Architecture: Intel
Processzor lewel: [unkrowar)
Processor revizion: [unknowm)
Mumber of processzors: 1
Active processar mazk: 0=0000000000000001
Allocation granularity: E5.53E
Page size: 4,096

tinimum app. address: Qo01oao0
M arimurn app. address: FFFEFFFF

dwProcessorType

Puc. 2. Cucremuas uadopmarus 3],
nosyueHHas npH Bbi3oBe Gpynkiuu GetSysteminfo

B Windows umMeetcst hyHKIHS, TO3BOJISIONIAS 3aPAIINBaTh ONMPEACICHHYI0 HH()OpMAIUio
00 ydJacTke MaMsTH IO 33JJaHHOMY aJpecy (B Mpejenax aApecHOro MpOCTPAHCTBA BBI3BIBAIOIIETO
npoiiecca): pa3mep, THIT TAMATH U aTpuOyThl 3amuThl. Onucanue Gynkuuu VirtualQuery:

DWORD VirtualQuery(

LPCVOID IpAddress,
PMEMORY_BASIC_INFORMATION IpBuffer,
DWORD dwLength);

[MapHas eit pynkuus, VirtualQueryEx,coobmuiaer Ty e HHGOPMAIIUIO O MAMSITH, HO B APY-
rom mnporiecce. Onucanue Gpynkimu VirtualQueryEx:

DWORD VirtualQueryEx(

HANDLE hProcess,

LPCVOID IpAddress,
PMEMORY_BASIC_INFORMATION IpBuffer,
DWORD dwLength);

Ot QYyHKINU UICHTHYHBI C TeM UCKItoYeHneM, uro VirtualQueryEx mpunumaer onucarens
nporecca, 00 aapecHOM MPOCTPAHCTBE KOTOPOTO HEOOXOAMMO MOJIYYUTh MH(popMarmio. Yarre
Bcero ¢Qyukmueii VirtualQueryEX monb3yroTcsi OTIaguMKHd U CHCTEMHBIE YTHIUTBI — OCTaJbHBIC
npuinoxkenns: odpamrarorcs k VirtualQuery. IMpu Bezose VirtualQuery(Ex) mapamerp IpAddress
JIOJDKEH COJIEpXKaTh aipec BHUPTYAILHOM MaMsTH, O KOTOPOH HEOOXOJMMO MONYyYuTh MH(pOpMa-
mro. [Tapametp IpBuffer — sto ampec ctpykrypst MEMORY BASIC INFORMATION, kotopyto
HAaJI0 CO3JaTh Mepe]] BbI30BOM (QyHKIUH. JlaHHAsE CTPYKTYpa OnpeesieHa B CICAYIOIEM BUJIE:

typedef struct _ MEMORY_BASIC_INFORMATION { // mbi
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PVOID BaseAddress;
PVOID AllocationBase;
DWORD AllocationProtect;
DWORD RegionSize;

DWORD State;
DWORD Protect;
DWORD Type,;

} MEMORY_BASIC_INFORMATION;

typedef

MEMORY_BASIC_INFORMATION *PMEMORY_BASIC_INFORMATION;

[Tapamerp dwlLength szamaer pasmep crpykrypst MEMORY_BASIC INFORMATION.
Oyukius VirtualQuery(Ex) Bo3Bpariaet 4rciio 6aiiToB, CKOIMPOBAHHBIX B Oydep.
Hcnonw3ys aapec, ykasanubiii B mapametpe IpAddress, dyukuus VirtualQuery(Ex) samou-
HSIET CTPYKTYpY HH(OpMAIHE 0 qrana3oHe CMEXKHBIX CTPAHHUI], UMCIOIINX OJUHAKOBBIC COCTOSI-
HHe, aTpUOYThI 3alMThI U TUI. ONKUCaHNE 3JIEMEHTOB CTPYKTYPBI IIPUBEICHO B Ta0II. 6.
OTaenbHBIM CTpaHHUIaM (GU3MYECKOM IMaMSATH MOXHO IPHCBOMTH CBOM aTPHOYTHI 3AIUTHI,
npeJICTaBlICHHBIC B Ta0J. 7.
Tak kak ¢ynkuus VirtualQueryEX npuHuMaeT onucarenpb mpoiecca, BOSHUKAET mpobiema
HOJTyYeHHsT OIUcaTeNs (IeCKPUIITOpa) mpolecca Mo U3BeCTHOMY HaeHTH(uKaTopy nporiecca. [1o
UICHTU(GUKATOPY MOKHO OIPEACIUTh JECKPUIITOP JIFOOOro mporecca ¢ MOMOIIBI0 (GyHKIUH

OpenProcess:

HANDLE OpenProcess(
DWORD dwDesiredAccess,
BOOL binheritHandle,
DWORD dwProcessld);

Tabmuma 6

OnemenTtsl ctpykrypsl MEMORY_BASIC_INFORMATION

OnemMeHT Onucanue
CooOmraer To e 3HaueHue, uro u mapamerp IpAddress, Ho okpyrieH-
BaseAddress HOE [0 OnmKaiflliero MEeHbIIero pa3mMepa, KpaTHOro pa3Mepy CTpaHu-

Bl

AllocationBase

Unentudunupyer 6a30BbIil aapec peruoHa, BKIOYAIOIIEro B ceds aj-
pec, ykasaHHbIi B mapamerpe IpAddress

AllocationProtect

Unentudunupyer arpuOyT 3alIUThI, TPUCBOSHHBIA PETHOHY TIPH €ro
pesepBupoBanuu (Tabdi. 7)

RegionSize

Coobmmaer cymmapHsblid pazMep (B 6aiiTax) rpynibl CTpaHHIL, KOTOpPbIE
HaYMHAIOTCS ¢ 0a30Boro aapeca BaseAddress u umeroT Te ke arpuoy-
TBI 3aIUTHI, COCTOSIHUE W THII, YTO M CTPAHUIIA, PACHIOJIOKEHHAS 110
azpecy, ykazanHoMy B napametpe IpAddress

State

CooOmaer  cocrosane (MEM_FREE, MEM_RESERVE wmm
MEM_COMMIT) Bcex CMeXHBIX CTpPaHHIl, KOTOPHIE MMEIOT TE€ Ke
aTpuOYTHI 3alUTHI, COCTOSIHME U THI, YTO U CTPAHHIA, PACIOJIOKEH-
Has 110 aapecy, ykasanHomy B mapametpe IpAddress.

[Tlpu MEM_FREE »snementst AllocationBase, AllocationProtect, Pro-
tect mw Type comepxar HeompeaeNeHHbIC 3HAYCHUs, a TMpHU
MEM_RESERVE nHeomnpeneneHHoe 3HaYCHUE COACPIKUT AIeMEHT Pro-
tect

Protect

Uneratudummpyer arpudyt 3ammtbl (PAGE *) Bcex cMexHBIX cTpa-
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OeMeHT

Omucanue

HHUI, KOTOPBIC UMCIOT TC XKC anI/I6YTI>I 3alllUThI, COCTOSIHHUE U THUII, UTO
W CTPaHULA, PACIIOJOXKEHHAs IO AAPECy, YKa3aHHOMY B Ilapamerpe
IpAddress (tabi. 7)

Type

Wnentupunupyer tun  Pusmueckoir mamaru  (MEM_IMAGE,
MEM_MAPPED umu MEM_PRIVATE) (tabi. 8), cBA3aHHOM C TpyTI-
NOW CMEXHBIX CTPAHHMI, KOTOPhIE UMEIOT T€ )K€ aTpUOYTHI 3aIIUTHI,
COCTOSIHME W THII, YTO M CTPaHHIA, PACIIOJIOKEHHAs MO ajpecy, yKa-
3aHHOMY B napamerpe IpAddress.

Ta0muua 7

ATpuOyYTHI 3aIIUTHI

ATpuOyT 3aIUTHI Onucanue

ITonbITKM YTCHMUA, 3allMCH WJIN HCIIOJIHCHHA CO-

PAGE_NOACCESS JIEP’)KUMOr0 IMaMATH HAa ATOM CTPAHUIIE BbHI3BIBAIOT

HApYIICHUEC NJOCTYIIA

ITonmbITKM 3amKUCH MM MCHOJHEHHS COACPIKU-

PAGE_READONLY MOTO MaMsITH Ha 3TOW CTPaHUIIE BHI3BIBAIOT Hapyllle-

HUE JJOCTYyTa

PAGE_READWRITE

IIONBITKM HMCIIOMHEHUs COAEPKUMOIO IaMATH
Ha 3TOM CTPAHMIIE BBI3bIBAIOT HAPYIIEHUE JIOCTYIIA

PAGE_EXECUTE

ITonbITKM YTEHMS WIM 3allMCU HA DTOH CTPaHU-
11€ BBI3BIBAIOT HAPYLICHUE JTOCTYIIA

PAGE_EXECUTE_READ

[TonbITKM 3anMCH HA 3TOM CTPaHMIIE BBI3BIBAIOT
HapylIeHHe JOCTyIa

PAGE_EXECUTE_READ Ha »Toll cTpaHuile BO3MOXXHBI JIt0OBIE Omepa-
WRITE

AN5 05|

PAGE_WRITECOPY

[TonbITKM MCHOJHEHUS] COAECPKUMOIO MaMATH
Ha 9TON CTpaHUIIE BBI3BIBAIOT HAPYIIEHHUE JOCTYIIA;
MONBITKA 3alUCHU MPUBOAUT K TOMY, YTO MpOILECCY
MIPEAOCTABIISACTCS «JIMYHAS KOIUSI TAaHHOW CTPAHUITBI

Ha sT0if cTpaHuiie BO3MOXHBI JIFOObIE oOIepa-

PAGE_EXECUTE_WRITE | uuu; momeITKa 3alucu TPUBOJUT K TOMY, YTO MPO-
COPY

[eCCy MPENOCTABISETCA <JIMYHAS» KOMHUS JaHHOU
CTpaHHULIbI

CrenunanbHble ¢uiard aTpuoyTOB 3alllUTHI

PAGE_NOCACHE

OTkiroyaeT KAUIMPOBAaHUE IEPENaHHBIX CTpa-
Hull. J[aHHBIA Quiar npeaycMOTpeH INIaBHBIM 00pa3oM
JUId pa3pabOTYMKOB JpaiiBepoB YCTPOMCTB NpH Ma-
HUNyJIUpOBaHUU Oydepamu naMaTu

PAGE_GUARD

[To3BONSICT TPUIOKECHUSAM TOJIy4aTh YBEIOM-
JeHue (Yepe3 MeXaHu3M MCKITFOUCHHI) B TOT MOMEHT,
KOTJ]a Ha CTPAHUIy 3allMCBhIBACTCS KaKOW-HUOYIb
OaiiT

PAGE_WRITECOMBINE

[IpennasHaueH s pa3pabOTUYUKOB ApailBepoB
ycrpoiicTB. [lo3Bonsier 0ObeUHATH HECKOJIBKO OIle-
panuii 3aIIMCU Ha YCTPOMCTBO B OJIMH IAKET, YTO yBe-
JIMYMBAET CKOPOCTh MEPEadn JAHHBIX

Turb! pernoHOB MaMATH NPUBEIEHBI B Ta0II. 8.
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Tabmuua 8

Twumer PETrUHOHOB IIaMATH

Tun

Onucanue

Free

OTOT AMana3oH BUPTYAIbHBIX aJpPECOB HE COMOCTABIIEH HU C KAKUM THIIOM
¢usnueckoil mamsaTu. Ero aapecHoe MpOCTPAaHCTBO HE 3ape3epBHPOBAHO;
MIPUJIOKEHHNE MOXET 3ape3epBUPOBATH PETHMOH MO yKazaHHOMY 0a30BOMY
aJipecy WM B JIIOOOM MECTEe B TpPaHUIIaX CBOOOHOTO PETHOHA

Private

TO0T Auara3oH BUPTYAJIbHBIX aJp€COB COIIOCTABJICH CO CTpaHUYHBIM (1)8,171-
JIOM

Image

OTOT IUana3oH BUPTYaJIbHBIX alpeCOB M3HAYAIBHO ObLI COMOCTABIIEH C 00-
pazom EXE- nnmu DLL-¢aiina, npoenupyemMoro B namsiThb, HO Temepb, BO3-
MOJKHO, yxe HeT. Hampumep, npu 3anucu B I7100aJIbHYI0 IEPEMEHHYIO U3
o0pasza MOIyJIsi MEXaHU3M IMOJICPKKH «KOIMHPOBAHUS MPH 3AIHCH» BbIJIE-
JSIeT COOTBETCTBYIOIYIO CTPAHUIy MaMSITH U3 CTPaHUYHOro (aiina, a He
HCXOJHOTO 00pasa daiina

Mapped

OTOT AMana3oH BUPTYaJIbHBIX aJPECOB H3HAYAJIBHO OBLI CONOCTABIEH C
¢aitioM TaHHBIX, TPOCIUPYEMBIM B MaMsTh, HO TENEPb, BO3MOXKHO, yiKe
HeT. Harmpumep, ¢aiin TaHHBIX MOT OBITH CIIPOCIIMPOBAH C UCIIOIB30BAHUEM
MeXaHu3Ma TOAJEPKKU «KOIMMpPOBaHWE TpHU 3anmucuy». JIroObie omepamun
3amucy B 3TOT (hailyl mpUBEAYT K TOMY, YTO COOTBETCTBYIOLIHE CTPAHHIIBI
namsITH OyAyT BBIACTICHBI H3 CTPAHUYHOTO (aiiia, a He U3 UCX0aHOro (haitia
JTaHHBIX

[Tapametp dwDesiredAccess uMeeT OTHOIIEHHE K MpaBaM JOCTyNA ¥ MOXET MPUHHUMAThH
pasznuuHble 3HadeHus (Tabm. 9).

Ilo3BosIeT MCMONIB30BaTh ACCKPUIITOp IPO-

PROCESS_CREATE_THREAD necca B ¢pyukuuu CreateRemote-Thread ms

CO3aaHMs ITOTOKOB B ITPOLCCCC

PROCESS_DUP_HANDLE

Hcrmosp3yeT IeCKPHUITOp, KaK HCXOJHOTO
nporecca, Tak U IPUHAMAIOIIETO B (YHKIIUH
DuplicateHandle nnst xonmpoBanus (xy6su-
POBaHUsI) IECKPHUIITOPA

PROCESS_QUERY_INFORMATION

3afeiCcTBYeT JECKPUIITOP Mpolecca s uTe-
Hus nHopmarun u3 o0bekTa Process

Ilo3BosIeT MCMONB30BaTh ACCKPUIITOP IPO-

PROCESS_SET_INFORMATION necca B SetPriorityClass ¢yHkmmoo, 9To0bI

YCTAHOBHUTH KJIACC IPUOPUTECTA IpOoHICCCa

PROCESS_TERMINATE

PabGotaer mist 3aBepiieHUs Iporecca ¢ ero
JecKpunTopoM B ¢yHKImH TerminateProcess

PROCESS_VM_OPERATION

Hcnonbp3yer aeckpunrop mnpouecca Aisi Mo-
TUQUKAIMY BUPTYaTbHOM MaMsTH Mpolecca

[Ipumensier nist YTeHUs U3 BUPTyaJIbHOM Ma-

PROCESS_VM_READ MSTH IpoIiecca ero JeCKPUITopa B (PyHKIIUH

ReadProcessMemory

Tabnuma 9
3HavyeHHs apaMeTpa
3HaueHne Onucanue
PROCESS ALL ACCESS DOKBUBAJICHTHO YyCTAaHOBKE (DIIaroB ITOJIHOTO
- - JoCTyna
PROCESS_CREATE_PROCESS JUJ11 BHYTpEHHEr0 UCOJIb30BaHUS
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3HaueHne Onucanue

Hcnonp3yer mist 3amucu B BUPTYAIbHYIO Ta-
PROCESS_VM_WRITE MSTh MPOIECCa €r0 ASCKPUNTOPa B (PyHKIHH
WriteProcessMernory

Windows NT: paGoTaeT ¢ AECKPHUITOPOM
SYNCHRONIZE nporiecca B Jn_o60171 u3 (byHlquﬁ OXKHJIaHUs,
takux kak WaitForSingleObject, s oxuna-
HUS 3aBEPIICHUS Tpoliecca

[Tapametp blnheritHandle — ycranosnen B 3nadenue TRUE, mis TOoro 4ro0bl MO3BOJIUTH
MOPOXKICHHBIM ITPOIeccaM HacleIoBaTh JIECKpHUIITOp. MHa4Ye roBopsi, MOPOKICHHBIH MPOIECC 10~
JTy4aeT NECKPUIITOP POAUTENHCKOTo mpouecca. OTMETHM, YTO 3HAYEHUE JECKPUIITOPA MOXKET H3-
MEHSITBCS.

[Tapamerp dwProcessID — nomkeH uMeTh 3HaYCHHE MACHTU(HUKATOpPA TOTO Mpolecca, Je-
CKPHIITOpP KOTOPOTO HYXKHO y3HATh.

Oynkius OpenProcess Bo3BpalaeT JeCKPUNITOP YKa3aHHOTO IpoIiecca.

Ipumep. Onpenenuts UHPOPMALIUIO O TIEPBOM PETHOHE MAMSITH aJPECHOr0 MPOCTPAHCTBA
(cymmapuwiil pasmep (8 batimax) epynnvl CMpanuy, KOmopwvle HAUUHAOmcs ¢ 6a306020 aopeca
(MUHUMATLHBLI adpec namamu 0OCMYNHO20 AOPECHO20 NPOCMPAHCEA) U UMErOm me Jice ampu-
OYymbul 3aWumyl, COCMOAHUE U MUN, YMO U CMPAHUYA, PACNOTIONCEHHASE NO OAHHOMY adpecy) BBI-
3BIBAEMOTO IPOIIECCa.

{
_SYSTEM_INFO sysinfo;
GetSystemInfo(&sysinfo);
LPVOID minAddress=sysinfo.lpMinimumApplicationAddress,

maxAddress=sysinfo.lpMaximumApplicationAddress;

LabelEdit1->Text=IntToHex((int)yminAddress,8);
LabelEdit2->Text=IntToHex((int)ymaxAddress,8);
_MEMORY_BASIC_INFORMATION meminfo;
VirtualQuery(minAddress,&meminfo,sizeof(meminfo));
LabelEdit3->Text=IntToStr(meminfo.RegionSize);

}

PesynbTar paboThl mporpaMMebl peACTaBIEH Ha puc. 3.

M UHUMENEHEIR aopec Q0070000
b aK.CHMANEHERN aopec FFEFFFF
Faztep nepeoro pertoHa NaraTH, Gaim 4098

Puc. 3. Uudopmarius 06 aapecHOM MPOCTPAHCTBE U IEPBOM PETUOHE MaMSTH
AJpec cenyromero pernoHa mojyJaeM Tak:
<Texywuii aopec pecuona> + <obvem mexyujeco pecuoHa™>
lanee npooondicaem umepayuu, noka He 00o6epemcst 00 MAKCUMAIbHO20 U3 OOCHYNHBIX AOPECO8.
3amanue A7 CaMOCTOSTENTFHOTO PEIICHUS

TpeOyeTcst co3mathk mporpamMmy, TMO3BOJISIIONTYIO MPOYUTATh HH(MOPMAITHIO (pa3Mep, THII Ta-
MSITH U aTpUOYTHI 3alIMTHI) O PETUOHAX MaMATH aPECHOTO MPOCTPAHCTBA MpoIlecca, KaK JIsl BbI-
3BIBAEMOTO Tpo1iecca (puc. 4), Tak U IS JIIOOOTO MpoIlecca, 3aMyIIeHHOTO B CHCTeMe (puc. S).
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N

e

8.

9.

i Hapta namatm_lpumep

|Eunenl process... j MuHuMansHeE aapec |00010000 M akeuransHei anpec | FFFEFFFF
BazeAddiess |AllocationBase [AllocationProtect |F\agmn8iza ‘Slate |Pratacl |Type | -~
/00010000 00010000 PAGE_READWRITE 4096 MEM_COMMIT PAGE_READWRITE MEM_PRIVATE
00011000 | 00000000 - E1440 MEM_FREE PAGE_NOACCESS -

00020000 | 00020000 PAGE_READWRITE 4096 MEM_COMMIT PAGE_READWRITE MEM_PRIVATE
00021000 | 00000000 - E1440 MEM_FREE PAGE_NOACCESS -

00030000 | 00030000 PAGE_READWRITE 1032192 MEM_RESERVE - MEM_PRIVATE
0012C000 | 00030000 PAGE_READWRITE 4096 MEM_COMMIT - MEM_PRIVATE
00120000 | 00030000 PAGE_READWRITE 12288 MEM_COMMIT PAGE_READWRITE MEM_PRIVATE
00130000 | 00130000 PAGE_READONLY 12268 MEM_COMMIT PAGE_READONLY MEM_MAFPED
00133000 | 00000000 - 53248 MEM_FREE PAGE_NOACCESS -

00140000 | 007140000 PAGE_READWRITE 192612 MEM_COMMIT PAGE_READWRITE MEM_PRIVATE
O016FO00 | 007140000 PAGE_READWRITE H56064 MEM_RESERVE - MEM_PRIVATE
00240000 | 00240000 PAGE_READWRITE 24576 MEM_COMMIT PAGE_READWRITE MEM_PRIVATE
00246000 | 00240000 PAGE_READWRITE 40960 MEM_RESERVE - MEM_PRIVATE
00250000 | 00250000 PAGE_READWRITE 12288 MEM_COMMIT PAGE_READWRITE MEM_MAPPED
00253000 | 00250000 PAGE_READWRITE 53248 MEM_RESERVWE - MEM_MAPPED
00260000 | DO260000 PAGE_READONLY a0z MEM_COMMIT PAGE_READONLY MEM_MAFPED
00276000 | 00000000 - 40960 MEM_FREE PAGE_NOACCESS -

00280000 | O0280000 PAGE_READONLY 249856 MEM_COMMIT PAGE_READONLY MEM_MAPPED v
Pervoros namaTi: 256

Kapra namari I

Puc. 4. Kapra naMsatu BbI3bIBa€MOI0 IIpolecca

# Kapra namamv_lpumep

|E)(F'LDF!EH.E><E ﬂ MuHMManeHe agpec |00010000 MakcumaneHei anpec | TFFEFFFF
Basefddiess |AllocationBaze |AllocationProtect |F\egmn5ize ‘Slate |Prote:l |T51pe |'\
00010000 £ 00010000 PAGE_READWRITE 4096 MEM_COMMIT PAGE_READWRITE MEM_PRIVATE
00011000 | 00000000 - E1440 MEM_FREE PAGE_MOACCESS

00020000 | DO020000 PAGE_READWRITE 4096 MEM_COMMIT PAGE_READWRITE MEM_PRIVATE
00021000 | 00000000 - E1440 MEM_FREE PAGE_NOACCESS -

00030000 | 00030000 PAGE_READWRITE 200704 MEM_RESERVE - MEM_PRIVATE
000B1000 | 00030000 PAGE_READWRITE 4096 MEM_COMMIT - MEM_PRIVATE
00062000 | 00030000 PAGE_READWRITE 57344 MEM_COMMIT PAGE_READWRITE MEM_PRIVATE
00070000 | OOOFOO000 PAGE_READONLY 12288 MEM_COMMIT PAGE_READONLY MEM_MAPPED
00073000 | 0000000 - 53248 MEM_FREE PAGE_MOACCESS -

00020000 | 00020000 PAGE_READWRITE 1048576 MEM_COMMIT PAGE_READWRITE MEM_PRIVATE
00180000 | 00180000 PAGE_READWRITE 32768 MEM_COMMIT PAGE_READWRITE MEM_PRIVATE
00188000 | 00180000 PAGE_READWRITE 32768 MEM_RESERVE - MEM_PRIVATE
00190000 | 00180000 PAGE_READWRITE 12288 MEM_COMMIT PAGE_READWRITE MEM_MAPPED
00193000 | 00180000 PAGE_READWRITE 53248 MEM_RESERVE - MEM_MAPPED
00140000 | 00140000 PAGE_READONLY a0112 MEM_COMMIT PAGE_READONLY MEM_MAPPED
001BE000 | 0OOOOOOO - 40960 MEM_FREE PAGE_NOACCESS -

001C0000 | 001C0000 PAGE_READONLY 249856 MEM_COMMIT PAGE_READONLY MEM_MAPPED
001FDO00 | 00000000 - 12288 MEM_FREE PAGE_MOACCESS - v
PervoHos namsTi: 1333

K.apra namaru I

Puc. 5. Kapra namsrtu nporiecca (explorer.exe),
3aIyIICHHOTO B CUCTEME

KOHTpOJ’ILHHe BOIIPOCHI

UYro Takoe agpecHoe MpoCcTPaHCTBO Mpolecca?

[Mepeunciute 0071aCTH, KOTOPBIE MIPUCYTCTBYIOT B aapecHoM mpoctpanctee OC Windows.,
Kakyo ¢yHkuuio HE0oOXOAMMO NPUMEHUTH A TOJdydyeHus uHpopManuu o0 aJpecHOM
IIPOCTPAHCTBE (AMAINA30H AAPECOB, pa3Mep CTPAHUIIbl, IPAaHYJIAPHOCTh BBIICICHUS MAMITH U
ap.)?

Pa3smep appecHoro npocrpancTsa uist 32-pa3psAHbIX IPOLIECCOB?

HazoBure pazaen agpecHOro mpocTpaHCTBa U €ro pasmep s 32-pa3psaHbIX MPOLECCOB, K
KOTOpPOMY I10JIb30BaTENb UMEET 1OCTYII?

Pa3mep anpecHoro npoctpancTBa Juist 64-pa3psgHbIX IPOLECCOB?

Kakyto ¢yHKIMIO HE00XO0AMMO HCIONB30BaTh JJIs MOJy4YeHHs HH(OpMaruu o0 ydyacTke
naMaTH (pa3Mep, THI TaMsITH W aTpuOyTHl 3alIUTHI) MO 33JlaHHOMY ajipecy (B Tpeaenax
aJIpeCHOTO MPOCTPAHCTBA BBI3BIBAIOLIETO Mpolecca)?

JJ1s KakuX MPOLIECCOB pa3pelIeHo YTeHue HHPopMalu 00 aapecHOM MPOCTPAHCTBE?

B uewm 3akimovatorcst otamunst Mmexxay Gyrkmusamu VirtualQuery u VirtualQueryEx?

10. Kakyto pyHKIIHIO HEOOXOAMMO MPUMEHHTD JIJIsl TOJTYYeHHS HHGOPMAIIMH O TIporieccope?
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3. JIABOPATOPHAS PABOTA Ne3.
MHOI'OITIOTOKOBAS OBPABOTKA

Lenv pabomot

W3yunts QyHKIMU, TpeTHA3HAYCHHBIE JJIs CO3AaHUs (MOPOXKIEHUS) TOMOTHUTENIbHBIX MO-
TOKOB B CUCTEME, MPUHITUIIBI HCIIOJIb30BAHUS CHCTEMOW OOBEKTOB SAPA «ITOTOK» ISl YIIPABICHHUS
MOTOKAMHU.

Hugpopmayusn

JIt0601#i MOTOK COCTOUT U3 JIByX KOMIIOHEHTOB:

— 00beKTa spa, Yepe3 KOTOPhIM OMNepallMoOHHas CUCTeMa YIPAaBIISIeT MOTOKOM. TaM ke Xpa-

HUTCS CTaTUCTUYECKasi HHPOpPMAIIHS O TIOTOKE;

- CTEKa MOTOKA, KOTOPBII COJAEPKUT mapaMeTpbl Bcex (QYHKIUN U JOKaJlbHbIE MepEeMEHHbIE,

HEOOXO0UMbIE TOTOKY JIJISl BBIIOJIHEHUS KOJA.

[Iporiecc HUYETO HE MCTOMHAET, OH MPOCTO CIYXKUT KOHTEeHHEpOM MOTOKOB. [ToTokHM Bceraa
CO3/aI0TCSI B KOHTEKCTE KaKOro-Inbo mporecca, U BCsl UX JKU3Hb MPOXOIUT TOJIBKO B €0 TpaHU-
nax. Ha nmpaktuke 3TO 03Ha4yaeT, 4TO MOTOKHU UCIIOIHSIOT KOJ M MAaHUMYJIUPYIOT IaHHBIMU B aJI-
pecHOM mpocTpaHCcTBe Mpouecca. [loaTomy, ecnu 1Ba U GoJiee MOTOKA BHITIOIHSAETCS B KOHTEKCTE
OJIHOTO TIpOlLIecca, BCE OHU JIEAT OJHO aIpeCHOE MPOCTPAHCTBO. [I0TOKM MOTYT UCIIONHATH OJUH
U TOT € KOJl 1 MaHMITYJIUPOBATh OJHUMH U TEMH K€ JaHHBIMHU, a TaKK€ COBMECTHO HCIIOIB30-
BaTh omucaTesid 0OBEKTOB Spa, MOCKOJIbKY TabJiuIla onucaTesield CO3AaeTCsl He B OTACIIBHBIX IM0-
TOKax, a B mpoiieccax [3].

[Torok (thread) ompenensier mociea0BaTEILHOCTh UCIIOHEHUS KOa B mporiecce. [Ipu unu-
[UAIM3aINK TpoIlecca CUCTEMa BCErja CO3JaeT MEePBUYHBIN MOTOK. BONBIIMHCTBO MPUIOKEHUN
00XOAUTCS €MHCTBEHHBIM, IEPBUYHBIM TOTOKOM. OTHAKO TIPOIIECCH MOTYT CO3/1aBaTh JOTOTHHU-
TeIbHBIEC TOTOKH, YTO MO3BOJISIET UM 3 (DeKTHBHEE BHITIOIHATH CBOIO padoTYy.

Kaxaplii MOTOK HaUMHAET BBIIIOJIHEHUE C HEKOel BXOAHOM (pyHKUMU. B nmepBuuHOM mOTOKE
TaKOBBIM sIBJIIETCs Main, wmain, WinMain wiun wWinMain. Eciu HeoO6xoauMo co31aTh BTOPUY-
HBII TIOTOK, B HEM JIOJDKHA OBITH BXOAHAs! (DYHKIIMSI, KOTOPAsi BBITJISAIUT MIPUMEPHO TaK:

DWORD WINAPI ThreadFunc(PVOID IpParam) {
DWORD dwResult=0;

return(dwResult)

}

q)yHKI_[I/Iﬂ IIOTOKA MOJKET BBIIIOJIHATH .]'IIO6I)I€ 3aa4vu. PaHO HJIN ITO3JHO OHA 3aKOHYHUT CBORO
paboTy U BEpHET yIpaBjicHUE. B 3TOT MOMEHT MOTOK OCTAaHOBUTCS, MAMSATh, OTBEJICHHAS O] €ro

CTeK, Oy/meT oCBOOOXeHa, a CUETUYHK TMOJIb30BaTENeH 00BEKTa sA/Ipa «IOTOK» YMEHbIIUTCA Ha 1.

Korna cueTunk OOHYJIHTCS, 3TOT O0BEKT siipa OyneT paspymieH. Ho, kak U 00BEKT siapa «Ipo-

IIECC», OH MOXKET KHTh TOPa3/o JOJBIIE, YeM CONIOCTABICHHBIN C HUM ITOTOK.

B ocHoBe peanu3zaiuu (pyHKIIHMH TOTOKA 3aJI0KEHBI CIICAYIOIINE TPEOOBAHUSL.

- B otnnuune ot BXOAHON (PyHKUMH MEPBUYHOIO MOTOKA, Y KOTOPOH JOJKHO OBITH OJTHO U3
YyeThIpex MMeH: main, wmain, WinMain, wWinMain, — ¢yHKIH0 MOTOKa MOXHO Ha3BaTh
Kak yrogHo. OgHako, ecii B IpOrpaMMe HECKOJIBKO (YHKIIUN MMOTOKOB, HEOOXOJAUMO TPH-
CBOUTH UM pa3HBIe HUMCHAa, NHA4YC KOMHI/IJ'ISITOP NI KOMITOHOBIIINK peHII/IT, qTO CcO3gacTCA
HECKOJIbKO peau3alivii IMHCTBCHHON (DYHKITHH.

- [TockosbKy BXOAHBIM (DYHKITUSAM TIEPBHYHOTO MTOTOKA MEPEIAIOTCS CTPOKOBBIC MapaMeTphl,
onu cymiectByroT B ANSI- u Unicode- Bepcusix: main —wmain u WinMain — wWinMain. Ho
(GYHKLIUSAM MOTOKA MEpeNaeTcs eIUHCTBEHHBIA MapaMeTp, CMBICT KOTOPOTO OMpeAesseTcs
IPOrPaMMHUCTOM, a HE oneparronHoi cuctemoii. [Toaromy mpo6iiem ¢ ANSI/Unicode Her.
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—  OyHKIUA MOTOKA JOJDKHA BO3BpAIlaTh 3HaYCHHE, KOTOPOE OYAET MCIOJIb30BaThCsS KaK KO
3aBepuieHus motoka. [lonHas aHanorus ¢ oudnamorekoit C/C++: xon 3aBepIieHHs MEpBUY-
HOT'0 IIOTOKA CTAHOBUTCSI KOJIOM 3aBEpLICHHUs IIpoliecca.

—  OyHKIUHU NOTOKOB (2 ¥ BCe (DYHKIIMM) JOIDKHBI IO MEPe BO3ZMOXKHOCTH OOXOIUTHCS CBOM-
MU IapaMeTpaMu M JOKaJbHBIMHU MEePeMEHHBIMU. TaK Kak K CTaTUYECKON WM rI100aIbHOM
HEPEMEHHOI MOT'YT OZJHOBPEMEHHO OOPATUTHCSI HECKOJIBKO TIOTOKOB, €CTh ITOBPEAUTH €€ CO-
nepxumoe. OTHaKO MapamMeTpsl U JIOKaJIbHbIE IEPEMEHHBIE CO3/IAl0TCS B CTEKE MOTOKA, 0-
3TOMY OHHM B T'OpPa3/l0 MEHbIIIEH CTENEHH [10IBEPKEHBI BIUSHUIO IPYrOro MoToKa.
Peanu3oBaB ¢GyHKIHIO MOTOKA, HEOOXOAUMO, YTOOBI OBl ONEpallMOHHAs CHCTEMa CO3Aaja

IOTOK, KOTOPBI BBIIIOJIHUT 3TY (PYHKIHIO.

Co3z0anue nomoka

I[J'ISI co31aHUuA OOIIOJIHUTEIBHBIX ITOTOKOB H606XOI[I/IMO BbI3BAaTh M3 IIEPBHUYHOI'O IIOTOKA
¢byukuuto CreateThread:

HANDLE CreateThread(
LPSECURITY_ATTRIBUTES IpThreadAttributes,
DWORD dwsStackSize,
LPTHREAD_START_ROUTINE IpStartAddress,
LPVOID IpParameter,

DWORD dwCreationFlags,

LPDWORD IpThreadld);

[Tpu KaX7I0M BBI30BE ATOH (PYHKIMHU CHCTEMa CO37aeT OOBEKT siApa «IOTOK». JTO HE caM
IIOTOK, & KOMIIAKTHasl CTPYKTypa JaHHBIX, KOTOPas UCIIOJIb3YETCsl ONEPAMOHHON CUCTEMOM AJIs
yIpaBieHUs TOTOKOM U XPaHUT CTATUCTUYECKYIO HH(OPMAIIHIO O TIOTOKE.

IMMPUMEYAHUE CreateThread — sto Windows-dynkius, co3matomiast motok. Eciu Ber
numute koa Ha C/C++ sddektuBHee ucmons3oBarh GyHknutoo beginthreadex w3 6ubmuorexn
Visual C++.

[MTapametp IpThreadAttributes SIBIISICTCSI yKazareyiem Ha CTPYKTYpPY
SECURITY_ ATTRIBUTES. Ecnu Heo6x0auMo, 4T0ObI 00BEKTY AApa «IOTOK» OBLIM MPUCBOCHBI
aTprOyTHI 3alIUTHI IO YMOJYaHUIO (YTO 4YaIlle BCEro W OBIBACT), MEPEAaeTCs B 3TOM MapameTpe
NULL. A 4toObl JOoYepHUE MPOLECCH CMOIIM HACIEI0BaTh OMMCATeNb ITOT0 00bEKTa, HEOOXO-
Mo onpenenuth cTpyktypy SECURITY ATTRIBUTES u ununmanusupoBath ee dieMeHT bin-
heritHandle 3nauenunem TRUE.

[Tapamerp dwStackSize ompenenser, kaky 4acTh aApeCHOTO MPOCTPAHCTBA MOTOK CMOKET
UCIIOJIL30BAaTh 1O/ CBOM CcTeK. KakoMmy MOTOKY BbIIENsieTcs OTACTbHbIA cTek. Ecam mpu obpa-
mennn k Qynkuuu CreateThread, mepemaetrcs B mapamerpe dwStackSize HeHyneBoe 3HaueHwHe,
(GYHKIHS pe3epBUpPYET BCIO YKa3aHHYIO NaMATh. Ee 00beM onpexensercs JmO0 3HaYeHHEM Mapa-
metpa dwStackSize, mu6o 3HaueHueM, 3aganabM B kitoue /STACK (/STACK:[reserve][, commit]
— apryMeHT reserve omnpenenser o0beM aJpecHOTO MPOCTPAaHCTBA, KOTOPBIA CUCTEMa JIOJDKHA 3a-
pe3epBUPOBATH MO/ CTEK MOTOKA (10 ymomyanuio — 1M6); apryment commit 3agaet oo0beM husn-
YEeCKOW MaMsTH, KOTOPbI M3HAYaJIbHO TepenaeTcsi o0lacTH, 3ape3epBUPOBAHHON MOJ CTEK (I10
YMOJ4aHUIO — | cTpaHuIla)) KOMIIOHOBIIMKA (BbIOMpaeTcs 6ombiiee u3 HuX). Ho mepenaercs cre-
Ky JIMIIb TOT 00BEM MaMsITH, KOTOPBIH COOTBETCTBYeT 3HaueHuto B dwStackSize. Eciu xe B mapa-
metpe dwStackSize nmepenaercs HyneBoe 3HaueHue, CreateThread co3maer cTek ajIst HOBOTO MOTO-
Ka, MCIOJIB3YsI HH(OPMAIIHIO, BCTPOCHHYIO KOMITOHOBIIMKOM B EXE-daiin.

[Tapametp IpStartAddress ompenenser aapec GyHKIMH MOTOKA, ¢ KOTOPOH JOJDKEH OymeT
HayaTh paboTy co3/1aBacMblii IOTOK, a mapameTp |pParameter unentuyen napamerpy IpParameter
¢byukuuu noroka. CreateThread s mepegaer 3TOT mapameTp o 3ctadere Toi GyHKIHH, C KO-
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TOpPOW HAYMHAETCS BHITIOJHEHUE CO3/1aBaeMOro MoToka. Takum o0pa3oM, JaHHBIM mapameTp mo3-
BOJISICT TepelnaBaTh (YHKIMU TIOTOKA Kakoe-MHOO WHUIHMATIH3Upyomee 3HadeHHe. OHO MOXKET
OBITH WJIHM TIPOCTO YMCIIOBBIM 3HAUYCHUEM, WIIH YKa3aTelIeM Ha CTPYKTYPY JaHHBIX C TOTIOTHUTEb-
HOU nH(popMmarmen. BriomHe 1omycTHMO U Ja)ke T0JIe3HO CO31aBaTh HECKOJILKO MTOTOKOB, Y KOTO-
pPBIX B KAaueCTBE BXOJHOW TOYKH HCIOJB3YETCS ajapec OAHOW W Toi ke (yHkumu. Hampumep,
MOXHO peanu3oBaTh \Web-cepBep, KOTOpbIii 00pabaThiBaeT KaXKAblii KIMEHTCKHH 3alpoc B OT-
nenpHOM ToToke. [Ipu co3aannu KakJJoMy MOTOKY TepenaeTcs cBoe 3Hauenue IpParameter. Tax
kak Windows — omepaiioHHasi CHCTeMa C BBITECHSIOIICH MHOIr03aJa4HOCThIO, CIIEI0OBATENBHO,
HOBBII MMOTOK ¥ MOTOK, BbI3BaBiuii CreateThread, MOryT BBIMONHATHCS OAHOBPEMEHHO, YTO MO-
JKET MIPUBECTH K ONPEICICHHBIM MTPOOIEMaM.

[Tapametp dwCreationFlags onpenenser nomnosHuTenbHbie (Jiard, ynpapisioIe CO31aHt-
em notoka. OH MPUHUMAET OJHO U3 JBYX 3HaueHUil: 0 (MCIONHEHUE MOTOKA HAYMHACTCS HEME/I-
nenno) wiu CREATE_SUSPENDED. B nocnegnem ciydae cuctema CO3JaeT MOTOK, HHUITHAIH-
3UpyeT ero W MpUOCTaHaBIWBaeT o mocienyromux ykazanuii. ®mar CREATE_SUSPENDED
MO3BOJISICT MPOTPaAaMME U3MEHUTh Kakue-JIMOO CBOWCTBA TOTOKA IEpe] TeM, KaK OH HAYHET BbI-
TOJTHSTD KOJI.

[Mocnenuuit mapamerp IpThreadld ¢ynkuun CreateThread — 3To aapec mepemMeHHO# THIA
DWORD, B xotopo# ¢yHKIHsS BO3BpaliaeT UACHTU(DUKATOP, MPUIHCAHHBIN CUCTEMOW HOBOMY
MOTOKY.

MPUMEYAHHUE B Windows 2000 u Windows NT B 3ToM mapaMeTpe MOXHO IepeiaBaTh
NULL. Tem cambiM cooOmraercsi (yHKIMH, YTO MPOTPAMMHUCTa HE MHTEPECYET UIACHTU(UKATOP
notoka. Ho B Windows 95/98 sto mpuBener k ommmbke, Tak Kak (GYHKIIHS MOMBITAETCS 3alIUCATh
UACHTU()UKATOP MOTOKA 110 HYJIEBOMY aJIpecy, 4To HeponmycTuMo. Y moTok He OyAeT co3aH.

3aeepmeHue nomoka

[ToToK MO’KHO 3aBEPIINUTH YETHIPbMS criocodamu [3]:

—  (yHKUIMS NOTOKA BO3BpAILAET yIpaBieHUe (PEKOMEH1yeMbIii crioco0);

- HOTOK CAMOYHHYTOXAaETCsl BhI30BOM (yHkuuu ExitThread (wexenarensHblit cioco0);

—  OJMH W3 TIOTOKOB JAaHHOTO WJIM CTOPOHHEro Tpolecca BbI3bIBaCT (YHKIUIO Termi-
nateThread (HexenaTenbHbIN CITOCO0);

—  3aBeplIaeTcs MpoIece, COAEpKaIlUi JaHHBIA MOTOK (HEXENaTeNbHbIH croco0).

Boszepam ynpaenenus ¢hynxyueii nomoxa

OyYHKIHIO TTOTOKA CIEAYeT MPOSKTHPOBATh TaK, YTOOBI MOTOK 3aBEPIIAJICS TOJBKO MOCTE
TOT0, KaK OHA BO3BpallaeT yIpaBlieHHE. DTO €IWHCTBEHHBII CIOCO0, TapaHTHPYIOIUI KOPPEKT-
HYIO OYHCTKY BCEX PECYpPCOB, MPHHAIISKAIIUX MTOTOKY. [IpH 3TOM:

—  mo0bie C++ — 00BEKTHI, CO31aHHbBIC JAHHBIM TIOTOKOM, YHHUYTOXKAIOTCSI COOTBETCTBYIOLIMMHU

JIECTPYKTOPAMH;

—  cHcTeMa KOPPEKTHO OCBOOOXKIAET MaMsATh, KOTOPYIO 3aHUMAJ CTEK ITOTOKa;

—  CHCTeMa YCTaHaBIMBAeT KOJ[ 3aBEPIICHHUS TAHHOTO MOTOKA (TOIACPKUBAEMBIH 0OBEKTOM
sSIpa «IOTOK») — €ro U BO3BpaInaeT (GpyHKIHUs OTOKA,;

—  CYETYHMK NOJb30BaTejel TaHHOTO 00BEKTa sIIpa «IOTOK» YMEHbIIaeTcs Ha 1.
@ynxyus ExitThread
[ToTOK MOXHO 3aBEPIINTH MPUHYIUTEIBHO, BBI3BAB:

VOID ExitThread(DWORD dwExitCode);
[Ipu 5TOM OCBOOOXKIAIOTCS BCE PECYPChI ONMEPAIMOHHON CHCTEMBI, BBIJCICHHBIC TaHHOMY

notoky, Ho C/C++ pecypchl (Hanpumep, 0OBEKTHI, co3aanHbie u3 C++-KJIaccoB) HE OYMIIIAIOTCS.
MMeHHO MO3TOMY JIydille BO3BpAIlaTh yIpaBieHHE M3 (YHKIMU MOTOKA, YEM CAMOMY BBI3BIBAThH
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dynkmro ExitThread.

B mapamerpe dwEXitCode momermmaercs 3HaueHHe, KOTOPOE CHCTEMa PacCMaTPHBAET Kak
KOJI 3aBEpIICHUS MTOTOKA. Bo3BpaiaeMoro 3HaueHus y 370N (QYHKIIUU HET, TaK KaK MOCIIe ¢€ BbI-
30Ba MOTOK MEPECTACT CYIIECTBOBATb.

IMPUMEYAHME ExitThread — sto Windows-¢yHKIus, KOTOpas yHHYTOKaeT moTokK. Ecin
Ber numute kox Ha C/C++ addexkruBHee ncnoap3oBars Gyukuuio _endthreadex w3 6ubanorexu
Visual C++.

@ynxyus TerminateThread
Bb130B 3TOM (DyHKIINMHK TaKKe 3aBEpPIIAET MOTOK.

BOOL TerminateThread(
HANDLE hThread,
DWORD dwExitCode);

B otiuune ot ExitThread, koTopast yHHUYTOXKAET TOJIBKO BBI3BIBAIOIIUI TOTOK, 3Ta QYHKIIUS
3aBeplllaeT MOTOK, yKa3aHHbI B mapametpe hThread. B mapamerpe dwEXitCode ykaswiBaetcs
3HAYCHUE, KOTOPOE CHCTEMa PaCCMATPHUBACT KaK KOJI 3aBEPIICHUsSI MOTOKA. [locie TOro Kak moTok
OyZIeT YHHYTOXEH, CYCTYHK IMOJIb30BaTesel ero 00beKTa sapa «IMOTOK» yMeHbimTces Ha 1. Kop-
PEKTHO HAMMCAHHOE MPHUIOKCHUE HE JOJDKHO BBI3BIBATH ATy (YHKIIUIO, TIOCKOJIBKY MTOTOK HE MO-
JydaeT HUKAKOTO YBEIOMJICHHUS O 3aBEPIICHUH; W3-32 3TOTO OH HE MOKET BBITOJHHUTH JTOKHYIO
OYHCTKY PECyPCOB.

IMPUMEYAHUE YuuuroxeHue motoka mpu BbizoBe ExitThread wnm Bo3Bpare ympasiie-
HUS U3 (QYHKIIMHM TIOTOKA MPUBOJIUT K paspylieHuto creka. Ho eciau oH 3aBepiieH ¢ynkueid Ter-
minateThread, cicrtemMa He YHHYTOXKAET CTEK, IIOKA OH HE 3aBEPIIUTCS M MPOLECC, KOTOPOMY TPH-
HaJIJIeKaJl 9TOT MOTOK. Tak cenaHo NoToMy, YTO ApYrue NOTOKU MOTYT HCIOJIb30BaTh yKa3aTelly,
CCBUTAIOIMECs Ha JIaHHBIE B CTEKE 3aBEPIIECHHOro MOTOKa. Ecim Obl OHM 0OpaTHIIMCh K HECylle-
CTBYIOLIEMY CTEKY, IMTPOM30ILIO ObI HapylIeHue noctyna. Kpome Toro, mpu 3aBepIIeHUH TTOTOKA
cucrema yBegomisieT 00 atoM Bce DLL, moakmoyeHHBIE K IPOLIEcCY — BIaIENbIly 3aBEPLUICHHOTO
noroka. Ho mpu Bei3oBe TerminateThread takoro He MPOMCXOIUT, M MPOILECC MOXKET OBITH 3a-
BEpIIIEH HEKOPPEKTHO.

3asepuienue npoyecca, cooepicaueco OaHHbli NOMOK

Oynkimu ExitProcess u TerminateProcess Toxe 3aBepmiaroT moToku. EquHCTBEHHOE OTIIH-
YKre B TOM, YTO OHHU MPEKPAIIAIOT BBIMTOJHEHUE BCEX MOTOKOB, MPUHAUICKANIUX 3aBEPIICHHOMY
nporieccy. [Ipu 3TOM rapaHTUpyeTcsi BRICBOOOXKICHHUE JTFOOBIX BBIZCICHHBIX MPOIIECCY PECYPCOB,
B TOM YHUCJIC CTEKOB MOTOKOB. OHAKO 3TH JiBe QYHKIIMH YHHUTOXKAOT MOTOKH MPUHYIAUTEIBHO —
Tak, OyATO JI KaKIOro W3 HHUX BbI3bIBacTcs QyHkims TerminateThread. A sto o3Hauaer, 4TO
OYHUCTKA MPOBOJMUTCS HEKOPPEKTHO: NECTPYKTOpbl C++-00hEKTOB HE BBI3BIBAIOTCS, JIaHHBIC HA
JTUCK He cOpachIBalOTCA U T.1I.

[Tpu 3aBepiieHNH TOTOKA COMOCTABJICHHBIN C HUM O0BEKT s/Ipa «IIOTOK» HE OCBOOOXK/IACTCsI
JI0 TeX TIOP, TTOKa He OYIyT 3aKPBITHI BCE BHEITHUE CCBUIKH HA 3TOT OOBEKT.

Jlyis mpoBepKH 3aBepIlICH JI MOTOK, uiacHTUUIMpyeMbiid onucareneMm hThread, usz apyrux
MIOTOKOB, 3alyIIIEHHBIX B CHCTeMe, ucronb3yercs Gynkmus GetExitCodeThread.

BOOL GetExitCodeThread(
HANDLE hThread,
LPDWORD IpExitCode);

Kon 3aBepmienus Bo3Bpamiaercs B nepemenHoi tuna DWORD, Ha xoTopyro ykasbIBaeT
IpExitCode. Ecni moTok He 3aBepiuieH Ha MoMeHT BbizoBa GetExitCodeThread, ¢pynkius 3anucei-
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BaeT B 3Ty nepemennyro uaeHtupukatop STILL ACTIVE (0x103). Ilpu ycmemHoMm BBI30OBE
¢dbynakuus Bo3spariaer TRUE.

HﬂaHupoeaHue noniokoe

OmnepanMoHHas CHCTEMa C BBITECHSIOIIEH MHOI033JaqHOCTBIO JIOJDKHA HCIOJIB30BAaTh TOT
WJIM UHOM aJrOPUTM, MO3BOJIAIOIIMNA € pactpenensaTh MPOLUECCOPHOE BPEMS MEXKIY MOTOKAMH.
Kaxnapie 20 mc (wm okoso toro) Windows mpocmaTpuBaeT Bce CYIIECTBYIOIINE OOBEKTHI siapa
«IOTOK» U OTMEYAeT T M3 HUX, KOTOPhIC MOT'YT MOJy4aTh MPOIecCOpHOe Bpems. Jlanee oHa BbI-
OupaeT OJMH U3 TAKUX O0BEKTOB M 3arpy’KaeT B PErUCTPhI MPOIECCOpa 3HAYCHUS U3 €r0 KOHTEK-
cTa. DTa omepaius Ha3bIBaeTCs nepekatouenuem konmekcma (context switching). Ilo kaxmomy
notoky Windows BesieT ydeT TOro, CKOJIbKO pa3 OH MOJKII0YAJICS K mpoieccopy. [10ToK BbIMoI-
HSCT KOJI 1 MAHUIYJIMPYET JaHHBIMU B aJPECHOM IMPOCTPAHCTBE CBOETO Mpoliecca. [IpumepHo ue-
pe3 20 mc WindowS coxXpaHUT 3HAYCHHsI PETUCTPOB MPOIIECCOPA B KOHTEKCTE MOTOKA U MPUOCTa-
HOBHT €0 BBINOJHEHHUE. Jlanee cucTeMa MpOCMOTPHUT OCTAIbHBIE 00BEKTHI AApa «ITOTOKY, TOJIe-
JKallie BBIMOJIHCHUIO, BEIOEPET OJIMH M3 HUX, 3aIPY3UT €ro KOHTEKCT B PETUCTPHI MPOIIECCopa, U
BCE MOBTOPUTCS. DTOT IUKJI OMEPannii — BEIOOP MOTOKA, 3arpy3Ka €ro KOHTEKCTa, BBIMOJIHEHUE U
COXpaHEHHE KOHTEKCTa — HAYMHACTCS C MOMEHTA 3allyCKa CHCTEMbI U IMPOIODKACTCS JI0 €€ BbI-
KIroueHus1. TakoB BKPATIC MEXaHU3M IUTAHUPOBAHKS PabOThl MHOKECTBA ITOTOKOB.

Hpuocmaﬂoeka U 60300H061EeHUe NOMOKOE

B 00BexTe sapa «IOTOK» UMEeTCs epeMEHHAast — CYSTYMK YHCIIa IPOCTOEB IaHHOTO TIOTOKA.
ITpu Be3oBe CreateProcess winu CreateThread o uHHIIMATM3UPYETCSA 3HAUCHHEM, PaBHBIM 1, KO-
TOPOE 3aIpeliaeT CUCTEME BBIACIATH HOBOMY ITOTOKY IPOLIECCOPHOE BpeMs. Takas cxema BechbMma
pa3yMHa: cpa3y Iocjie CO3/IaHHs TOTOK HE TOTOB K BBIIIOJIHEHHIO, MY HYKHO BpeMs Ul MHHUIUA-
JM3AIHH.

[Tocne Toro kak MOTOK IMOJHOCThIO MHHUIManm3upoBaH, CreateProcess uwinu CreateThread
nposepsieT, He nepenad au e ¢puiar CREATE_SUSPENDED, wu, ecnu n1a, Bo3Bpamaer ympasiie-
HUE, OCTaBUB MOTOK B MPHUOCTAHOBIEHHOM COCTOSIHUU. B MHOM ciiyyae cuyeTd4MK MpocToeB OOHY-
JsieTcsl, ¥ IOTOK BKJIFOYAETCS B UUCIIO TUIAHUPYEMBIX — €CJIM TOJIBKO OH HE JKAET KaKOro-To COOBI-
TUS (HanpuMep, BBOJA C KJIABHATYPHI).

Co31aB MOTOK B MPUOCTAHOBIEHHOM COCTOSIHMM, MOXHO HacTPOUTh HEKOTOPBIE €ro CBOM-
CTBa (HampuMep, MPUOPUTET). 3aKOHYUB HACTPONKY, HEOOXOMMO Pa3pelINTh BBHIITOJTHEHUE TTOTO-
ka. [lnst atoro Be3biBaercs dyHkius ResumeThread u mepenaercs omumcarens moroka hThread,
BO3BpalleHHbI QyHkuueir CreateThread (omucaTenb MOKHO B3SITh U U3 CTPYKTYPBI, HA KOTOPYIO
ykasbiBaet napamerp IpProcessinformation, nepenaBaemsrii 8 CreateProcess).

DWORD ResumeThread(HANDLE hThread);

Ecnu Be3oB ResumeThread mpomien ycmemrHo, oHa BO3BpamiaeT NpeAblaylice 3HAYeHUE
CYETYMKA MIPOCTOEB TAaHHOTO TIOTOKA; B MPOTHBHOM ciydae — OXFFFFFFFF.

BrinonHeHue oTAenbHOro MOTOKa MOXKHO IPUOCTaHAaBIMBATh HECKOJbKO pa3. Ecnm moTok
IPUOCTAHOBIIEH 3 Pa3a, TO U BO30OHOBJIEH OH JOJDKEH OBITH TOXKE 3 pa3a — JMIIb TOTAA cUcTEMa
BBIJIETIUT EMY NPOLIECCOPHOE BpeMsl. BhINOIHEHNE TOTOKAa MOKHO TPUOCTAHOBUTH HE TOJIBKO IPU
ero coznanuu ¢ ¢rarom CREATE_SUSPENDED, Ho u Bei3oBOM QyHKIMK SuspendThread:

DWORD SuspendThread(HANDLE hThread);

JTIx060i#1 MOTOK MOKET BBI3BATh Ty (DYHKIHIO U TIPHOCTAHOBUTH BBIITOJIHEHUE PYTOTO MOTO-
Ka (ecim ero omumcaresb u3BecTeH). [IpHOCTAaHOBUTH CBOE BBIMOJIHEHHE MOTOK CITOCOOEH caM, a
B0300HOBHTH cebs — HeT. Kak u ¢pynkuus ResumeThread, ¢pyuxkuus SuspendThread Bosspaimaer
npeaAbIAymee 3HAaYCHNUEC CUCTUMKA IMMPOCTOCB AAHHOI'O IOTOKA. IToTok MOKHO MMPpUOCTaHABJINBATH
He 6omee veM MAXIMUM SUSPEND COUNT pa3. ®yuknus SuspendThread B pesxume siipa
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pa60TaeT ACUHXPOHHO, HO B ITOJIb30BATCIILCKOM PCKUMC HC BBIITOJHACTCS, ITIOKA MMTOTOK OCTACTCA B
IMPUOCTAaHOBJICHHOM COCTOSAHUU.

Hononnumenvhvie ghyHkyuu 0ns pabomsi ¢ NOMOKAMU

@ynxyus Sleep
ITOTOK MOXET COOOIIUTH CHUCTEME O HEBBIACICHHH €My MPOIECCOPHOrO BPEMEHHU Ha OIpe-
JIeJICHHBIH TIEPUO/I, BHI3BAB:

VOID Sleep(DWORD dwMilliseconds);

Ora QyHKIus npuoctanaBauBaet motok Ha dwMilliseconds musmucexym.

@ynxyus SwitchToThread

Oyukius SwitchToThread mo3BossieT MOAKIIOYUTE K IPOIIECCOPY APYroi MOTOK (€Cau OH
€CTh):

BOOL SwitchToThread(VOID)

SwitchToThread mo3BossieT MOTOKY, KOTOPOMY HE XBaTaeT MPOLIECCOPHOTO BPEMEHH, OT-
HATH 9TOT pecypc y MoToka ¢ Oojee Hu3kUM mpuopurerom. OHa Bo3Bpamaer FALSE, eciu Ha
MOMEHT €€ BbI30Ba B CUCTEME HET HH OJIHOTO MTOTOKA, TOTOBOTO K UCIIOJIHCHHUIO; B MHOM Clly4ae —
HCHYJICBOE 3HAYCHHE.

BezoB ¢ynkuun SwitchToThread anamormuen Bbi3oBy QyHkimu Sleep ¢ mepenaveit B
dwMilliseconds nysneBoro 3HaueHus. Pasuuia aumb B ToM, 9to QyHKIms SwitchToThread maer
BO3MOXKHOCTH BBINOJIHATh TIOTOKU C 00OJiee HU3KMM MPHUOPUTETOM, KOTOPBIM HE XBaTaeT IMPOIIEC-
COpHOTO BpeMeHH, a hyHKIws Sleep neiicTByeT 6e3 OrISAKH Ha «TOJIOAA0IINE)» TOTOKH.

DyHKYUuU UIMEHEeHUs: NPUOPUMEMO8 NOMOKO8

Windows moxaepxkuBaer mecth kiaaccoB npuopurera: idle (mpocrauBaromuii), below nor-
mal (amxe o6erarOr0), NOrmal (oosrunsIit), above normal (Beie o6b4HOr0), high (BhICOKHIT) 1
realtime (peanbHoro Bpemenu). CaMblii pacpocTpaHEeHHBIN Kilace mpuopurera — normal; ero uc-
nonb3yT 99% npunoxernit. st morokoB Windows moaaep:kiBaeT ceMb OTHOCUTEIBHBIX MPUO-
putetoB: idle (mpocramBaromimii), lowest (ausmmii), below normal (amxe o6bruHOrO), Normal
(oObruHbIif), @above normal (Beitre o6braHOr0), highest (Beiciuuit) u time-critical (kputuyeckuii mo
BPEMEHM). DTU MPUOPUTETHI OTHOCUTENBHBI KJIacCy MpuopuTeTa mnpoiecca. boiabmmuHCTBO MOTO-
KOB HCIIOJIb3YeT OOBIYHBIA MPHOPUTET. [103TOMY TONBKO YTO CO3JaHHBIN MOTOK IOJy4aeT OTHO-
cutenbHbId mpuoputer Normal. Tlpu stom ¢yuknus CreateThread He mo3BosseT 3a1aTh OTHOCH-
TeNbHBIN npropuTeT. Onepanys H3MEHEHHsSI OTHOCUTEIBHOTO IMTPUOPUTETA IMOTOKA OCYIECTBISICT-
sl BBI30BOM (D yHKIUU:

BOOL SetThreadPriority(
HANDLE hThread,
int nPriority);

[MTapametp hThread ykaspiBaeT Ha MOTOK, Y€l MPHOPUTET HEOOXOAUMO W3MECHHUTH, & Yepe3
napameTp NPriority nmepegaeTcs oauH U3 UASHTU(UKATOPOB, COOTBETCTBYIONIUN ONPENCICHHOMY
MPUOPUTETY MOoTOKA (Tabdi. 10).

Tabnuna 10
3nayeHus mapamerpa NPriority B COOTBETCTBUH ¢ IPUOPUTETOM ITOTOKA
OTHOCHTENBHBIN IPUOPH- Wnentudukatop
TET MOTOKA
Time-critical THREAD_PRIORITY_TIME_CRITICAL
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OTHOCHTENBHBIN IPUOPH- Wnentudukatop
TET OTOKA

Highest THREAD_PRIORITY_HIGHEST

Above normal THREAD_PRIORITY_ABOVE_NORMAL
Normal THREAD_PRIORITY_NORMAL

THREAD_PRIORITY_BELOW_NORMA

Below normal L - - -

Lowest THREAD_PRIORITY_LOWEST

Idle HREAD_PRIORITY_IDLE

Oyukuus GetThreadPriority, napuas SetThreadPriority, no3BosisieT y3HaTh OTHOCHTEIBHBIN
HPHOPUTET MOTOKA:

int GetThreadPriority(HANDLE hThread);

OHa Bo3BpaIaeT oJuH U3 UACHTU(PUKATOPOB, MPUBEICHHBIX B Ta0. 10.

Ipumep. Co3naTh MOTOK C OTHOCUTEIbHBIM nproputeToM idle u GpyHkumI0 MoTOKA, C KOTO-
poii noykeH Oyner HayaTh pabOTy co3aBaeMblil MOTOK. B kadecTBe mapamerpa M3 MEpBUYHOTO
(raBHOrO) MOTOKA Ipoluecca B PyHKIMIO [TOTOKA MepeaaeTcs TeKylee BpeMs, a pyHKuus cos3zaa-
BAaeMOT'0 IOTOKA BBIBOJIUT MEPEIaHHYIO HH(OPMALIUIO Ha SKPaH.

#include<windows.h>
#include<stdio.h>
#include<dos.h>

DWORD WINAPI ThreadFunc(PVOID IpParam)
{
struct time tt=*((struct time*)lpParam);
printf(*\n The current time is: %2d:%02d:%02d.%02d\n",
tt.ti_hour, tt.ti_min, tt.ti_sec, tt.ti_hund);
return O;

}

int main()
{
struct time t;
gettime(&t);
DWORD dwThreadID;
HANDLE hThread = CreateThread(NULL,0,ThreadFunc,&t,
CREATE_SUSPENDED,&dwThreadID);
SetThreadPriority(hThread, THREAD_PRIORITY_IDLE);
ResumeThread(hThread);
CloseHandle(hThread);
getchar();
return 0;

}

Pesynbrat paboThl MporpaMmsl peACTaBICH Ha pHC. 6.
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The current time is: 17:07:02 .64

Puc. 6. Pesynbrar paboThl pyHKIIMH TOTOKA
3aganue U1 CaMOCTOSITEIILHOTO PELICHUS

BBIMOTHUTE KMUTATOP TOHOK (B IMPOCTOPEYMH 3Ta 3aj1a4a M3BECTHA KaK «TapakaHbH Oeray)
[P TIOMOIIHU CO3aHUs HECKOJIBKHMX IMOTOKOB (puc. 7). KaxKiblii OTOK 00CIIyKMBAET CBOKO «OEro-
BYIO JIOPOKKY». Ha HCIoHeHHe BCe MOTOKH 3aIyCKalOTCS OJHOBPEMEHHO, MOCIE YEro MOTOKH
[POM3BOJILHBIM 00Pa30M MPHOCTAHABIMBAIOTCS U 3allyCKAIOTCS BHOBb. Ha MCIOJIHEHHE KaKIOMY
IIOTOKY BBbIIEIIAETCSA KBaHT BpeMeHu (Harpumep, 500 mc mnu 1 ¢). 3a 3TOT nepuo NOTOK MPOU3-
BOJIMT BBINIOJIHCHUE 3aJ[aUM, HAIIPUMED, YBEIMUYMBACT MMO3MIMIO TOHIIKKA HA HEKOTOPYIO BEJIUYH-
Hy. ITociie WcTeueHns KBaHTa BPEMEHH IOTOK IPHOCTAHABIMBAECTCS Ha MPOM3BOJBHBINA IEPHUOT
BPEMEHH, OIPEJIENIAEMbIN TP MOMOIIIN TeHepaTopa CaydaiHbIX yrcel. [locie 3aBepiieHus TOHKH
IPOM3BOIUTCS BbIJada Pe3yyIbTaToB (0YepeIHOCTh 3aBEPIICHNSN).

Hcnonp3oBanue kinacca TThread, BximouenHoro B mocraBky Borland Developer Studio, mo-
IIYCKAETCS TOJBKO B O3HAKOMHUTEIbHBIX IIEJISX.

# NOHKA YEMIMOHOB (=13
Tpacca: [P ——
CTAPT & 2 onHnw |
OMHETHTE
BrIiTH

# [OHKA YEMIIMOHOB

Tpacca: ¥NpaeneHme:

CTAPT & % onHnw | ,
1 OHHE;FMT!:
BewiTi

biio

Puc. 7. ®parmenTsl paboThl IporpamMMbl «IMUTATOP TOHKH»

KoHTponbHBIE BOITPOCHI

1. Tlepeuucnute OCHOBHBIC (GYHKLIUU AJIs1 paOOTHI C TOTOKAMH?

2. BO3MOXHO, JM C€O31aTh TOTOK B TPUOCTAHOBICHHOM COCTOSIHMM (HE 3amycKaeTcs Ha
HCTIOJIHEHUE)?

[Tepeunciure criocoObI 3aBepiieHns MoToKa. Kakoi 3 HUX sBiseTcs: Hanbosee 6e30macHbIM?
Kakoit OTHOCUTENBHBIN MPHOPHUTET MOJIYYAET MOTOK MPU CO3TaHUN?

How
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[Mo3Bossier u ¢pynkius CreateThread 3agath OTHOCHTENBHBIM TPUOPHUTET MOTOKA?
[lepeuncnure cnocoObl MPUOCTAHOBKH BBIMTOJIHEHUS (QYHKIIUHU MTOTOKA?
[lepeuncnnre ocHOBHBIE 0A30BBIE KJIACCHI IPUOPUTETOB MIOTOKOB?
[IpuBeaute npumep GyHKIIUN U3MEHEHHSI IPUOPUTETOB TOTOKOB?
4. JIABOPATOPHASA PABOTA Ned4.
CPEJCTBA MEXXIPOIIECCHOI'O B3AUMOJIEVICTBHUS — KAHAJIBI (PIPE)

Lenv pabomot

NGO

W3yueHre MexaHM3MOB MeXIporeccHoro B3aumoaeiicteus (InterProcess Communication)
B Windows, mony4eHue npakTHYeCKUX HaBBIKOB 10 ucnosb3oBanuto Win32 APl mis nmporpammu-
poBanus Mexanusmos |PC.

Hugpopmayusn

K mMexaHu3MaM MEXIpOIeCCHOI0 0OMeHa OTHOCATCS [2]:

— (¢aitnsl, mpoenmpyemeie B mamsth (file mapping);
— mouToBble sk (Mailslot).

[TouToBBIC AMUKHA 0OCCIIEUYMBAIOT TOJILKO OAHOHAIPABIICHHBIC COeAMHECHUS. Kakblid mpo-
11eCC, KOTOPBIN CO3/IaeT MOYTOBBIN SIIHK, SBISETCS «CEPBEPOM IOYTOBBIX sIIMKOBY» (Mmailslot
server). JIpyrue mporecchl, Ha3bIBaeMble «KJIHCHTAMH MOYTOBBIX siukoBy (mailslot clients), mo-
CBUIAIOT COOOINEHHUS CepBEpPY, 3aMUChIBAs UX B MOUYTOBBIN AIUK. BXopsiiue coollieHus Bceraa
JOTIMCHIBAIOTCS B IMOYTOBBIN SIIIUK M COXPAHSIOTCS 10 TEX TOp, MIOKa cepBep Ux He mpoureT. Kax-
JBIIA TIPOLIECC MOXKET OJHOBPEMEHHO OBITh U CEPBEPOM, M KIMEHTOM IMOUYTOBBIX SIIIMKOB, CO3/a-
Bas, TAKUM 00pa30M, JBYHAIIPABICHHBIC KOMMYHUKAIIUNA MEXTY ITPOIIECCAMHU.

KnueHT MoXeT mochuiaTh COOOIICHHS Ha MOYTOBBIA SIIUK, PACIOJIOKEHHBIA HAa TOM K€
KOMITBIOTEPE, Ha KOMITBIOTEPE B CETH, HJIM HA BCE MOYTOBBIC SIIUKU C OJHUM UMEHEM BCEM KOM-
npI0TEpaM BBIOpaHHOTO AoMeHa. [Ipu 3ToM mmpoKoBemarenbHoe COO0IIeHNEe, TPAHCIUPYEMOe IO
JIOMEHY, He MOeT ObITh Oosiee 400 GaiiT. B ocTanbHBIX ciydyasx pa3Mep COOOIIEHUS OrpaHUYH-
BAETCs TOJBKO MPHU CO3AaHUU TTOYTOBOTO SIIHKA CEPBEPOM.

[TouToBBIC SMUKH MPEIATAIOT JICTKUN MYTh JIJIs1 0OMeHa KOPOTKHMH COOOIICHUSMH, 1103~
BOJISISI TIPU TOM BECTH Tepeiady U 10 JOKAIbHOM CeTH, B TOM YHCIIE U 110 BCEMY JOMEHY.

Mailslot sBistercst iceBodaiitioM, HaXOIAIMMCS B TAMSTH, U CJIEAyeT UCIOIb30BaTh CTaH-
napTHble GyHKIUU A paboThl ¢ (aimamu, 9TOOBI MOMYYUTh JAOCTYI K Hemy. J[aHHBIE B MOYTO-
BOM SIIITUKE MOTYT OBITH B JI00OW (hopMe — MX WHTEpIpeTaliell 3aHMMAaeTCsl MPUKIIAIHAS TPO-
rpaMMa, HO UX OO 00beM He JNOJKEeH MpeBbimaTh 64 Ko. OaHako, B OTIIMYUE OT JUCKOBBIX
daitnos, mailslot sBisiFOTCS BpeMEHHBIMH — KOT/Ia BCE JECKPUIITOPHI TOYTOBOTO SIIIIHKA 3aKPBITHI,
OH U BCE€ €r0 JaHHbIC YAAIAIOTCS. Bce MOYTOBbIE AIUKU SBISIOTCS JTOKAIBHBIMH MO OTHOIICHUIO
K CO3/IaBIIIEMY HX MPOIIECCY; MPOIIECC He MOXKET CO3/1aTh yaaaeHHbIi mailslot.

CooOrieHust MeHbllle 4eM 425 Oatim TiepenaroTcs ¢ UCIolib3oBaHueM aerrtarpamm. Coo0-
nieHus1, Oonblne 4em 426 Oatim, UCTIONB3YIOT TIEpeIady ¢ YCTAaHOBJIEHWEM JIOTHYECKOTO COCTUHE-
Husl HAa ocHOBe SMB-ceancos. [lepenaun ¢ ycTaHOBJIEHHEM COEIUHEHUS JOMYCKAIOT TOJIBKO WH-
JTUBUIYATBHYIO TIEpeady OT OJTHOTO KIMEHTa K oJHOMY cepBepy. CieoBaTebHO, TEPSIETCS BO3-
MO>KHOCTh HIMPOKOBEIIATEIHHON TPAHCIISAIIUN COOOIICHU OT OJJHOTO KIMEHTa KO MHOTHM CepBe-
pam. Windows He Mmoiep>KkuBaeT cooOIeHus pasmepom B 425 nnu 426 batim.

Kornma mporiecc co3maeT MOYTOBBIM SIIMK, UMS TOCIETHET0 JOHKHO UMETh CIETYIOIIYIO

hopmy:
\\.\mailslot\[path]name
Hanpuwmep:

\\.\mailslot\taxes\bobs_comments
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\\.\mailslot\taxes\petes_comments
\\.\mailslot\taxes\sues comments

Ecnu Heo0XoauMo OTHpaBUTh COOOIIEHUE B ITOYTOBBIH SIIIUK HA yJAJICHHbBIN KOMIIBIOTEP, TO
caenyet Bocnosib3oBaThcsi NETBIOS-umenem:

\\ComputerName\mailslot\[path]name

Uro0bl mepenath cooliieHne BceM mailslot ¢ yka3aHHBIM UMEHEM BHYTPHU JIOMEHA, IIOHA/10-
ourca NETBIOS-ums nomena:

\\DomainName\mailslot\[path]name

Jlns TIIaBHOTO JIOMEHA OIEparlMOHHOW CHCTEMBI (IOMEH, B KOTOPOM HaXOJUTCS padouas
CTaHITUA):

\\*\mailslot\[path]name

KitneHTBI ¥ cepBepbI, UCIOJIB3YIONTUE TIOYTOBEIC SIIUKH, IPU padoTe ¢ HUMH JIOJKHBI TI0JTh-
30BaThcs (DYHKIMSMU, PEJICTABICHHBIMU B Ta0M. 11.
Tabmuma 11

CDYHKI_[I/II/I IIOYTOBBIX SAITUKOB

DyHKIUsA | Omnucanne
Cepgepos
CreateMailslot Co3/1aeT IOYTOBBIH SIIMK U BO3BPAIIIACT €r0 JECKPUIITOP

W3BnekaeT MaKCHMAalbHBIM pa3Mep COOOLIEHHs, pa3Mep MOYTOBOIO
SIUKA, pa3Mep CIEAYIOLIEro cOOOUIEHHs B SUIMKE, KOJUYECTBO COO0-

GetMailslotinfo N
IHICHUU " BperI OXKHUJaHUA COO6H.IeHI/I$[ HpI/I BBIITOJIHCHU N onepauHH

YTEHUS

SetMailslotinfo W3meneHue TaliMayTa IpU YTEHUU U3 ITIOYTOBOTO AIIKKA
DuplicateHandle JlyOnupoBaHHe TECKPUTIITOPA MOYTOBOTO SIIUKA

ReadF?Ie CunTeIBaHNE COOOIIEHUN M3 IOYTOBOT'O SIIIIHUKA

ReadFileEx

GetFileTime [Tomy4yenne naTel 1 BpeMEHH CO3AAaHUS TIOYTOBOTO SIIIMKA

SetFileTime VYcraHoBKa J1aThl M BPEMEHHU CO3JaHUs, MOAU(DUKALMU IOYTOBOTO

SHIUKa

GetHandleInformation | ITosxy4eHre CBORCTB AECKPHUIITOPA MIOYTOBOTO SIIHKA

SetHandlelnformation | YcraHoBka CBOHCTB JECKPUIITOPA MMOYTOBOTO SIITUKA

Kruenmos
CreateFile Co3/1aet AECKPUIITOP MOYTOBOTO SIIHMKA /IS KITHEHTCKOTO Mporecca
DuplicateHandle JlyOomupoBaHue AECKPUIITOPA TTOYTOBOTO SAIIMKA

WriteFile WriteFileEx | 3amuch cooOmesnii B MOYTOBBIN SIIAK

CloseHandle 3aKpbIBAET IECKPUIITOP MOYTOBOTO SIIMKA JUIsl KIIMEHTCKOIO IIpoLecca

PaccmoTpuM mocienoBaTenbHO BCE ONepanud, HEOOXOMUMBIE JUIsi KOPPEKTHOW PabOThI €
MOYTOBBIMU SITUKAMH.

1. Cozmanue mo4ToBOrO sAuKa. Onepanus BBITOIHAETCS MPOLIECCOM CEPBEpPA C UCIOJIB30-
BanueM (ynkuun CreateMailslot:
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HANDLE CreateMailslot(
LPCTSTR IpName, Il Mms noumosozo swuxa
DWORD nMaxMessageSize, /| Maxcumanvuwiii pasmep coobujenus
DWORD IReadTimeout, // Taiimaym onepayuu umenus
LPSECURITY_ATTRIBUTES // Onyuu nacaredosanus u
IpSecurityAttributes // 6ezonacnocmu

);

2. 3amuch COOOIIEHHUI B MOYTOBBIN SIIUK MPOU3BOAUTCS aHAJOTMYHO 3aIMCH B CTaHAApT-
HBII TUCKOBBIN (aiin ¢ momoinpto Gyuxun WriteFile.

3. Urenue cooOUICHUI U3 MOYTOBOTO simuka. CO3/aBIINI MOYTOBBIN SIIIUK MPOIECC MOTY-
YaeT MPaBO CYUTHIBAHMS COOOIIEHHIA, U3 HETO UCTIOJB3Ys Aeckpurtop Mailslot B BezoBe GyHKIMN
ReadFile.

[ToYTOBBI# SIIUK CYIIECTBYET 10 TEX MOp, Moka He BbizBaHa (Gynkuus CloseHandle na cep-
BEpe WJIM TI0Ka CYIIECTBYET CaM IpoIlecc cepBepa. B 06oux cirydasx Bce HEMPOUYUTAHHBIE COO0-
IICHHUS YAAISIOTCS W3 MOYTOBOIO SIIMKA, YHHYTOXKAIOTCS BCE KIMEHTCKHUE JCCKPHIITOPHI, H
mailslot ynansercs u3 namstu.

DyYHKIMS CYUTHIBACT MAPAMETPhI MOYTOBOTO SIIIHKA:

BOOL GetMailslotInfo(
HANDLE hMailslot, // [leckpunmop noumoeozo auuxa.
LPDWORD IpMaxMessageSize,// Makcumanvuoiii pazmep coobuyenus.
LPDWORD IpNextSize, // Pazmep credyioweeo

// HenpoYUMAaHHO20 COOOUeHUs.
LPDWORD lIpMessageCount, // Koauuecmeo coobwenuii.
LPDWORD IpReadTimeout // Taumaym onepayuu umenus.

CDYHKI_II/ISI YCTaHaBJINBACT TaﬁMaYT onepanvu YTCHUA:

BOOL SetMailslotInfo(

HANDLE hMailslot,  // eckpunmop noumosozo suwuxa.
DWORD IReadTimeout // Hogeiti matimaym onepayuu umeHus.

);
Kananwt (pipe)

Cy1iecTByeT JBa crocoda OpraHu30BaTh JBYHAIPABICHHOE COCIMHEHHE C MOMOIIBIO Clie-
JIYIOIIUX TUIOB KaHAJOB [4]:

1. Besvimsannvle (aHOHUMHbIE) KaHAIbL TIO3BOJIAIOT CBA3aHHBIM IPOIECCcaM TepeIaBaTh WH-
dopmaruio apyr npyry. OObdHO, O€3bIMSIHHBIE KaHAIbl HUCIOJB3YIOTCS ISl TIepeHANpaBIeHUS
CTaHJApPTHOTO BBOJIA/BBIBOJIA IOUEPHETO MpoIllecca TaK, YTOOBI OH MOT OOMEHUBATHCS JAHHBIMU C
POIUTENBCKUM TIporieccoM. UToObI MPOM3BOAUTE OOMEH JaHHBIMH B OOOMX HAIpPaBIICHUSX, CIE-
JyeT co3/aTh JABa OE3pIMAHHBIX KaHaa. PoIuTENbCKHIl TPOIlecC 3amUChIBACT JaHHBIC B MEPBBI
KaHaJl, UCIIOJIb3Yys €r0 JECKPUIITOP 3aMCH, B TO BpeMS KakK JOYEPHUU MPOLIECC CYUTHIBAET JAaH-
HbI€ U3 KaHaJla, UCMOJIb3ys AECKPUNTOP YTEHHS. AHAJIOTMYHO, JOYEPHHM MPOILIECC 3aMMCHIBAET
JJaHHBbIE BO BTOPOM KaHaJl U POAUTEIBCKUN MPOLIECC CUUTHIBAET M3 HErO JaHHbIC. be3bIMSHHbBIC
KaHaJIBI HE MOTYT OBITh MCIIOJB30BAHBI IS TIEPEIaull TaHHBIX 110 CETH U JIJIT OOMEHa MEXIy He-
CBSI3aHHBIMU ITPOLECCAMH.

2. Umenosannvle xananvl WCTIONB3YIOTCA IS TIepeadyd JAHHBIX MEXIY HE3aBUCHUMBIMHU
MpoLeccaMyl WM MEXIy MporeccaMu, paboTaroIIMMH Ha Pa3HBIX KOMIbOTepax. OObIYHO, TpO-
[IeCC cepBepa MMEHOBAHHBIX KAHAJIOB CO3/1a€T UMEHOBAHHBIN KaHAJ C U3BECTHBIM UMEHEM WU C
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UMEHEeM, KoTopoe Oyaer mepenaHo KiuMeHTam. [Ipolecc KiMeHTa MMEHOBAaHHBIX KaHAJIOB, 3HAs
UMS CO3JJAaHHOTO KaHajla, OTKPHIBAET €ro Ha CBOCH CTOPOHE C y4ETOM OrpaHHYCHHH, yKa3aHHBIX
nporeccom cepsepa. Ilocie 3Toro Mexay cepBepoM M KIMEHTOM CO3JIaeTCs COSAMHEHUE, 10 KO-
TOPOMY MOXET MPOU3BOJUTHCS OOMEH JAHHBIMH B O0OWX HAaIpaBlICHHsX. B opraHuzanmum mMex-
nporeccHOro 0OMeHa HauOOoIBIINK HHTEPEC NPEACTABISIOT UMEHOBAHHBIEC KaHAJIBI.

OO01mye MpUHIUIIBI padOTHl UMCHOBAHHBIX U HEMMCHOBAHHBIX KaHAJIOB:

1. Ilpu uyreHuM MeHbIIEro YMciia OANT, YeM HaXOAMUTCS B KaHaye, BO3BpaIlaeTcsi Tpedyemoe
4yuciio 0alT, OCTATOK COXpaHSAETCs IS MOCTIeAYIOUINX YTCHUH.
2.  Ilpum yrenun Oonblero yucia OaiT, YeM HaXOAWTCS B KaHaje, BO3BPAIIACTCS JTOCTYITHOE

yrcio 6ait. [Iporiece, ynraronuii U3 KaHala, TOIDKEH 3Ty CUTYAIHIO OTPpaboTaTh.

3. Ecnm xaHan mycT U HU OJMH MPOLIECC HE OTKPBUI €ro Ha 3alKCh, IPH YTCHUU U3 KaHaja Oy-
net nonrydero 0 Gaiir. Ecnu ouH nitm 6osiee mporeccoB OTKPBUTH KaHaJ JUIsl 3aIHCH, BBI30B
Ha YTCHHUC 6YI[CT 336JIOKI/IpOBaH 0 IIOABJICHUSA JaHHBIX B KaHAJIC.

4.  3anuch yucna OaiT, MEHBIIET0 EMKOCTH KaHaja, rapaHTUpOBaHa aToMapHo. B ciydae, ko-
I/1a HECKOJIBKO MPOIIECCOB OJTHOBPEMEHHO 3aIMCHIBAIOT B KaHAJ, TIOPIMH TAHHBIX OT HUX HE
MEPEMEIIIUBAOTCSL.

5.  Ilpwm 3anmcu GonbIIero guciaa OaiT, 4eM 3TO MO3BOJISET KaHaJl, BRI30B HA 3aIKCh OJIOKUPY-
eTcs 10 OCBOOOKICHUS TPeOyeMOro Mecta B KaHajie. ATOMapHOCTh IPH STOM HE TapaHTH-
pyercs.

[Ipu co3naHuy U MOTYYEHUH JOCTYIA K CYIIECTBYIOIIEMY KaHaTy HEOOXOIUMO MPHICPIKH-

BaThCSI CIIEAYIOMIETO CTaHIapTa MIMEH KaHAJIOB:

\\.\pipe\pipename

Ecnu xaHan HaxonuTcs Ha yaajgeHHOM Komnbiotepe, To notpedyercs NETBIOS-ums kom-
IBIOTEpA:

\\ComputerName\pipe\pipename

Knnenram u cepBepam st pabOThl ¢ KaHAJIAMH JIOMYCKAETCs HCIONB30BaTh (DYHKIIWH,
MpeJICTaBICHHbIE B Ta0I. 12.

Kpome Toro, st paboThl ¢ KaHanmaMu ucnons3dyercs ¢pyukuus CreateFile (st moakimode-
HHS K KaHaly co CTOpoHbI kineHTta) u ¢pynkimu WriteFile u ReadFile nist 3amucu u urenust nan-
HBIX B/M3 KaHaJIa COOTBETCTBEHHO.

Tabmuma 12
OyHKIMH paboThI ¢ KaHAIAMU
DOyHKIMS Onucanne

BrInonHseT noaKIroueHue K KaHaly, 3aliChIBacT B KaHA CO-
CallNamedPipe o0IIIeHre, CYMTHIBAET U3 KaHajda COOOIIECHHE W 3aT€M 3aKphI-

BaeT KaHall

[To3BossieT cepBepy MMEHOBAHHBIX KaHAIOB OXHIATh ITO-
ConnectNamedPipe KITFOYCHHUS OJTHOTO MJTM HECKOJIBKMX KIMEHTCKUX MPOIIECCOB K

IK3EMIUIIPY UMEHOBAHHOTO KaHaja

CozfaeT ’K3eMIUIsip UMEHOBAHHOTO KaHajla U BO3BpaIIaeT Jie-
CKPHUITOP JUIS MIOCIICIYIOIINX OIEepaIyid ¢ KaHAJIOM
CreatePipe Co3zgaeT Oe3bIMSHHBIN KaHa

OTcoenuHSET CEPBEPHYIO CTOPOHY IK3EMILIIPa UMEHOBAHHO-
ro KaHaja OT KJIMEHTCKOro Mmpoliecca

[TonyuaeTt nndopmaruio o paboTe ykazaHHOTO UMEHOBAHHOTO
KaHaJa

CreateNamedPipe

DisconnectNamedPipe

GetNamedPipeHandleState
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DOyHKIMSA Omnucanue
GetNamedPipelnfo M3BnekaeT CBOMCTBA YKa3aHHOTO MMEHOBAHHOTO KaHalla
Konupyer naHHbIC MX MMEHOBAHHOTO HMJIM OE3BIMSHHOTO Ka-
Haja B Oydep 0e3 ynaieHus uX U3 KaHajia
YcTaHaBIUBaeT PEXKUM YTCHUS M PEKUM OJIOKMPOBKHU BBI30BA
SetNamedPipeHandleState | ¢pyukuuii (CHHXpOHHBIN MM aCHHXPOHHBIN) /IS YKa3aHHOTO
MMEHOBAaHHOT'O KaHaJa
KomOunupyer onepanuu 3anucu cOOOIICHUS B KaHAI U YTe-
HUS COOOIICHUS M3 KaHaja B OJTHY CETEBYIO TPaH3aKIUIO
Oxwuaet, Moka UCTEUeT BpeMs OKUIAHWS WU MOKa IK3EeM-
WaitNamedPipe ISP YKA3aHHOTO MMEHOBAHHOI'O KaHaja He OyJeT JOCTYICH
JUTSL TIOJIKJTFOUCHHSI K HEMY

PeekNamedPipe

TransactNamedPipe

[Tpumep peanmuzaluy MEXIPOIIECCHOTO B3aMMOICHCTBUS (KJIMEHT-CEPBEPHOTO MPUIIOKE-
HUA) [S5] mpeacTaBieH B MPUIIOKEHUH. Pe3ynbTaT paboThl mporpaMm MEKIPOIIECCHOTO B3aWMO-
NEICTBUS MPUBEJEH HA PHC. 8.

client_server\server.exe ﬂﬂ
- |

3o cDOSI.I.I.EHIIﬂ N BBEMHTE TEKCT,. nNepefasaemMoOro Ha cepeep CDDSII.I.EHHH:!
Kauent 1 —1
(Coo6WeHHE OTNpaBAEHO

18:20:06: Kauwent 1 19 NPORADAKEHMA HAKMMHTE ANEYN KAABHWY . . .
18:20:16: Kament 2
18:20:25: Kaument 3

BsenuTe TeKcT, NEPENABAEMOro HA CEpBep cuusuenua:n
HKavent 2 |—1
(Coo6WeHHE OTNpaBAEHO

a7 NPOROAKEHHA HAKMHTE ANEYN KAABHWY . . .

BeenuTe TekcT. NMEPERABABMOr0 HA CepBep coosm.emm:u
KauenTt 3 =
CDI]EU.I.BHMB OTNPABAEHO

ﬂﬂﬂ NMPOAOAKEHHA HAXMHMTE ANEGYND KAABWWY . . .

Puc. 8. Pe3ym>TaT pa60TBI nporpamMmm MeEXKIPOHCCCHOIO B3aHMOJEHCTBUI
3aI[aHI/Ie AJI1 CaMOCTOATCIIBHOTI'O PCIICHH A

OpranuzoBaTh paboOTy MpOrpamMMbI-CEpBEpa U HECKOJBKUX IMPOrpaMM-KIMEHTOB CIEIYIO-
M 00pa3oMm.

CepBep npeaoCTaBsSeT KIMEHTaM KaKoH-TH00 U3 CBOMX pecypcoB (Hampumep, COOCTBEHHOE
OKHO), TIPUYEM CEpPBEP MOXKET OBITh 3aIyIIEH TOJIbKO OJUH.

KimeHTs!l NOIKIIIOUalOTCs K CEPBEPY M HAaYMHAIOT 3aIIMCh B OKHO, IIPUYEM INEPBBIM KIUEHT
MUIIET TOJIBKO «1», BTOPOH — TONBKO «2», U T.J. B KQXKIbIH MOMEHT BpeMeHHU. KIIMeHTOB MOKET
OBITH MPOU3BOJIBLHOE KOJIMYECTBO, HO HE MeHee MATU. [IpeycMoTpeTh BO3MOKHOCTh OTIIPABKH Ha
cepBep MPOU3BOJIBHOTO COOOIIEHMS.

Ecnn KJIMEHT NOJKIIIoYaeTcs K CEpBEPY B MOHOIIOJBHOM PEXHUME, OH IOJYy4YaeT MCKIIOYH-
TelbHBbIE MpaBa Ha HCIIOJIb30BAaHME pecypca cepBepa. Bce ocranbHbIe KIMEHTHI, MBITAIOIIMECS
MOJKJIIOUUTHCS B IaHHBIM MOMEHT, HE JIOJDKHBI MTOJIYUYUTh JAOCTYIl K PECYPCY CEpBEpa M JIOJIKHBI
0Ka3aThCsl B oUepeIu Ha 0OCITyKUBaHHUE.

B pazgensemMom pexume KakIOMY M3 MOJKIIOUYEHHBIX KJIMEHTOB NPENOCTABIISAECTCS KBAHT
BpEMEHH Ha HCHOJIHeHue (Hampumep, /c). Eciu KiIueHT 3anuchiBaeT CHMBOJIBI B OKHO CepBepa C
4acTOTON 1 CUMBOJI B CEKYHIy, TO B CiIy4ae, KOrja K CepBeEPY IOJKIIIOUEHBI IISITh KIMEHTOB, OKHO
cepBepa JOJKHO COAEpkKaTh MIPUMEPHO CIENYIONIYI0 HH(OPMAIHIO, TPEICTABICHHYIO Ha pUC. 9.

OOMeH TaHHBIMH MEXIy KIMEHTaMU U CEpBEpOM OPraHM30BaTh MPHU MOMOIIM MMEHOBAH-
HBIX KaHAJIOB.
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i Cepeep

=
(ICTEHOEHTE CEPEER l Brrxoa

CooBueHna: WHdoprauma:

KnmeHT 2: CoobweHne_2 A | || MiMeHoBaHHEN Kanan cosgan = 4. \pipet$pipe_lwdd
16:258:51 16:27:31

KnkeHT 1: CoofieHHe_1 FAHEHT 1 NOAKAKIYHNCA K CEpESRY

KnmeHT 2: ConfilueHHe_2 16:27:40

16:258:52 FAMEHT 2 NOAKAFYHNCA K CEPEEDY

KnkeHT 1t CoofiweHue_1
FnmenT 2 Coobwerne_2
16:25:53

KnmeHT 1 CoobweHme_1
KneHT 2! CoofeHHe_2
16:28:54

KnmeHT 1: CoobueHme_1
KnMeHT 2 CoobweHe_2

Puc. 9a. PesynbTat paboThl IporpamMmsbI-cepBepa

# Knnenr: 1 E“Elgl

OTNpaENAEHOE COOBLLEHHE

|C006u.LeHne_1

OTKNHIHHTECA OT
CEPEEPE

[~ MoHOoNOMEHER pEXHM A0CTYNE =

G OpMaLMA; IL =pem

# Kanenr: 2 f_”i|g|

OTNpaENAeMoE ConOLLEHHE

|C006u.LEHme_2|

OTKAMYHTECA OT
CEepEEpa

[~ MoHONOAEHBIA PEXMM AOCTYNE = .
IHbopmMaLmaA: Il.. L)

16:27:30

MNoAkNOYEHHE K KaHany = \1.\pipe\$pipe_wdd
K. MMEHOBAHHOMY K3HAMY MO AKNHIYEH
HaumrHaka nepeaaqy AaHHbIK. ..

16:27:39

MoaknoqeHme K kaHany = 1.\pipel$pipe_lwad
K. MMEHOBAHHOMY KaHANY NOAK THHEH
HaurHak nepesaqy AaHHbE. ..,

Puc. 96. Pe3ynbrar paboThl IporpaMM-KIHEHTOB

KoHTtponbHBIE BOITPOCHI

1. Tlepeuncnure cpencTBa MEKIPOLIECCHOTO B3aUMOACHCTBHS?

2. Jlyis pelieHus KakuX 3aj1a4 MOTYT MIPUMEHSTHCS MOYTOBBIE suiuku (Mailslot)?

3. Bo3MOXHO, 1M Ha OCHOBE TOYTOBBIX SIIMKOB OPraHW30BaTh JBYHAIIPaBJICHHbIC
KOMMYHHUKAIIMH M1y IpoIieccamu?

4. KaxkoMmy cTaHIapTy UMEH IOYTOBBIX SIIMKOB HEOOXOIMMO MPHUICPKUBATHCS TPH CO3IaHUH U
MOJYYEHHUH JIOCTYIIA K CYIIECTBYIOIIEMY MOYTOBOMY SIIIIUKY?

5. TIlepeuncnute OCHOBHBIE (YHKIIMH HCIOJNB3YEMbIE IPOIECCOM — «CEPBEPOM IMOYTOBBIX
SIIIIUKOBY?

6. IlepeunciuTe OCHOBHBIC (YHKIMH HCIIOJIB3yeMBbIE NPOLECCAMH — «KIMEHTAMH IMOYTOBBIX
SIIITAKOBY?

7. Tlpueaure KinaccUpHUKAIMIO KaHATIOB (Pipe)?

8. Kak MOXKHO OpraHu30BaTh MapaielibHbIC BEIYUCICHHUS TIPH MOMOII HMEHOBAHHBIX KaHAIOB?

9. Kakomy craHmapry HMMEH KaHaJIOB HEOOXOAMMO MPHICPKUBATECS TPU CO3JaHUM H

MOJIyYE€HUH JOCTYIA K CYIIECTBYIOIIEMY KaHaTy?

10. IIpuBenuTe oCHOBHBIE (PYHKLIUU 751 pabOTHI ¢ KaHAIaMU?

_ 9. JJABOPATOPHASI PABOTA NeS.
DANJIbI JAHHBIX, IIPOEIIUPYEMBIE B ITAMSATD

Llenv pabomot
N3yunts npuHIMIBI paboThI ¢ (haiiaamu, MPOEeHUPYEMBIMU B TAMSTh.
Hugpopmayusn

Kak u BupTyanbHas naMsTh, MpoeLUpyeMble (ailiibl MO3BOISIOT PE3EPBUPOBATH PETUOH al-

PECHOTO MPOCTPAHCTBA U TIEpeaBaTh eMy (U3HUECKYIO TaMSTh.
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OmneparnuoHHasi CUCTeMa MMO3BOJISICT MPOESIMPOBATH HA aJIPECHOE MPOCTPAHCTBO IMpoLecca U
¢daiin JaHHBIX. ITO OYEHB YI0OHO MPHU MAHUITYJISAIHUAX C OOJBIIUMH MTOTOKaMU JaHHBIX [3].

[Tpoennpyembie Gailsibl TPUMEHSIOTCS JUIS:

- 3arpy3ku U BeinonHeHus: EXE- u DLL-¢aiinoB. DT0 1m03BOJISET CYIIECTBEHHO SKOHOMHUTH
KaK Ha pa3Mepe CTpaHuyHOro (aiia, Tak ¥ HA BpPEMEHHU, HEOOXOIUMOM JUIS MOJITOTOBKU
NPUIIOKEHHUS K BBIITOJIHEHHIO;

—  nocryna K (haiiiy JaHHBIX, pa3MEIIEHHOMY Ha JIMCKe. JTO MO3BOJIAET 00OUTHCH 0e3 omepa-
i ¢ailzioBoro BBo1a-BbIBOJIa M Oydepusairu ero coiep>KuMoro;

—  pa3zeneHusi NAaHHBIX MEXIY HECKOJIBKUMH IpPOIIECCAaMM, BBIMOJHAEMBIMH Ha OJHOW Ma-
HIVHE.

YtoObl mpeCcTaBUTh BCIO MOIIb TaKOTO MPUMEHEHUS MEXaHH3Ma IpoenupoBaHus (aisos,
pPaccMOTPHUM YETHIpE BO3MOXKHBIX METOJa pealIn3allii MPOTrPAMMBbI, MEHSIOIIEH MOPSIIOK CIIEH0-
BaHMsI BceX 0alTOB B (haiisie Ha 0OpaTHBII.

Memoo 1: ooun gaiin, 0oun 6ypep

[TepBblii (M TeOpEeTUYECKU MPOCTEHIIINIA) METO/ — BBIJEIeHHE 0J0Ka MaMATH, JOCTATOYHOTO
JUTsE pa3MenieHus Bcero Qaitna. OTKpbiBaeM (ailyl, CAUTBEIBAEM €r0 COACPKUMOE B OJIOK TaMSTH,
3akpbiBaeM. Pacrionaras B mamsTH COIEpKUMbBIM (paiisia, MOKHO MMOMEHSTh MEPBbIM OallT C mo-
CJIEIHUM, BTOPOH — C IPEANOCIEAHUM U T.JI. DTOT Mpolecc OyAeT Mpoa0JIKAThCS, IIOKa Mbl HE
IIOMEHSEM MECTaMHM JIBa CMEXHbIX OaiiTa, HaxoIAIUXCsl B cepeluHe (aiina. 3aKOHYMB 3Ty onepa-
IIUI0, BHOBH OTKPBIBaeM (haiiil M epe3anuchIBacM €ro COAEpPKUMOe.

Memoo 2: 0ea ¢aiina, ooun 6yghep

OTKpbIBacM CYIIECTBYIONIMH (ailyl U co3/1aeM Ha JUCKE HOBBIH — HYJIEBOW UIMHBI. 3aTeM
BbIJIEJII€EM HEOOIbIIONW BHYTpEeHHUH Oydep pazmepoMm, ckaxeM, 8 Ko. YcTaHaBIMBaeM ykas3areib
¢aira B no3unmio 8§ K6 oT KoHIa, cuuThiBaeM B Oydep nociennue 8§ K6 comepxkumoro (aiina,
MEHsIEM B HEM MOPSI0K cie/loBaHUs 0alTOB Ha OOpaTHBIN U MepenucsiBaeM O0ydep B TOIBKO YTO
co3nanHblil (aitn. [loBTopsieM 3Tu omepaiuu, Moka He TOHJEM 10 Havaia ucxoaHoro gaina. Ko-
HEYHO, €ciM AJuHa ¢aiina He Oyner kpatHa 8 Ko, onepalyy NpUAETCS HEMHOTO YCIIOKHUTbB. 3a-
KOHYMB 00paboTKy, 3aKpbIBaeM 00a (paiina u yaansieM UCXOAHbBIN (ail.

Memoo 3: ooun ghaiin, dsa 6ypepa

[TporpaMmMa MHUIIMANU3UPYET JBa pa3felibHbIX Oydepa, gonyctum, o 8 K6 u cuuThiBaem
nepBbie 8 Ko daiina B oqun Oydep, a nocnennue 8§ K6 — B apyroit. Jlanee conepxkumoe o00Ux
O0ydepoB 0OMEHUBAIOTCSI B OOpAaTHOM MOPSAKE, U TIEPBbIM Oydep 3amuchiBaeTcsl B KOHEIl, a BTO-
poit — B Havaso Toro e ¢aiina. Ha kaxxaoi nurepanuy nporpaMma nepemMeriaeT BOCbMUKUIOOUT-
Hble OJIOKM U3 OJHOU MOJIOBUHBI (haiina B Apyryro. B 1aHHOM MeToze cieayer npeaycMOTpeTh 00-
paboTKy Ha ciydal, ecu JuinHa (aiina He kpatHa /6 K6.

Memoo 4: ooun ¢haiin u Hukaxux 6ygpepos

OTtkpbiBaeTcs (ailn ¢ yKazaHUEM CHCTEME 3ape3epBHPOBATh PETMOH BHPTYaJIbHOTO aJpec-
HOT'O MpocTpaHCcTBa. Jlanee, nepBblil 6aliT ¢aitia mpoenupyeTcs Ha MepBblii OalWT ATOro pernoHa u
POM3BOIUTCS OOpallleHHe K PEerMoHy Tak, OyATO OH Ha caMoM Jene coaepkuT (aiin. Ecnu B
KOHIIE (paiiyia ecTh OTJENbHBIN HYNEeBOM 0aliT, MOKHO BbI3BaTh OMOIMOTEUHYIO (QYHKIUIO _Strrev
¥ TIOMEHSTh HOPSJIOK ClIeI0BaHUs 0aiiTOB Ha 0OpaTHBIH.

Hcnonvzosanue npoeyupyemvix 6 namsame @atinos

J1J1s1 3TOTO HY)KHO BBITNIOJIHUT TPU ONEPALUH:

1.  Co3nath UM OTKPBITH OOBEKT sifipa «dailiny, HACHTUPUIUPYIOIMINNA JUCKOBBIN (aill, KOTo-
PBI HCIIONIB3YETCS KaK MPOCIIMPYEMBIN B MTAMSTH.

2.  Coszmath 00BEKT siipa «mIpoeKius ¢aiiaay, cooOumB cucteMe pasmep (aitia u crocod 10-
CTyma K HEMy.

3. Yka3zaTb CHCTEME, KaK CIIPOECLUPOBaTh B aJPECHOE MPOCTPAHCTBO Ipolecca 0OBEKT «IIpo-
eKkuus Qaiinay - HeJIMKOM UM YaCTUYHO.
3aKOHYMB PaboOTy C MPOEHHUPYEMBIM B MaMATh (DAHIOM, CIEAYEeT BBINOJHUTH CIETYIOLIHE
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OTepaLH:

1.  CoobmuTh cucteMe 00 OTMEHE MPOCIMPOBAHUS HA aIPECHOE IPOCTPAHCTBO IMporiecca 00b-
eKTa SiApa «IPOCKIHs (aiinay.
2. 3aKpbITh ATOT OOBEKT.

3. 3akpbITh 00BEKT sifpa «ailiny.
Oman 1: coz0anue uru omxpvimue 0ovekma a0pa «painy

Jlnst co3nanust M OTKpPBITUS 00BbeKTa siypa «aitm» ucrons3yercs ¢pynkuus CreateFile:

HANDLE CreateFile(

PCSTR IpFileName,

DWORD dwDesiredAccess,

DWORD dwShareMode,
PSECURITY_ATTRIBUTES IpSecurityAttributes,
DWORD dwCreationDisposition,

DWORD dwFlagsAndAttributes,

HANDLE hTemplateFile);

PaccmoTpum tpu nepseix mapamerpa IpFileName, dwDesiredAccess u dwShareMode.
[Tapametp IpFileName wuaenTudumpyer ums co3aaBacMOro WM OTKpbIBAEMOro (aiina
(mpu HEOOXOIUMOCTH BMecTe ¢ myTem). Bropoit mapametp, dwDesiredAccess, ykasbIBaeT crocoo
JOCTYyTIA K cCofiepKUMOoMY (aitiia. 3mech 3a1aeTcs OHO U3 YeThIpeX 3HadyeHui (Tabm. 13):
Tabnuna 13

3naueHue napamerpa dwDesiredAccess

3HaueHue Onucanue
Conepxxkumoe ¢aiiia Helab3sl CUUTHIBATH
0 WJIM 3allMChIBaTh; YKa3bIBAETCS TO 3HaYe-
HUE, eClTi TPeOyeTCs MOMyYUTh aTPpUOYTHI
daiina
GENERIC_READ | Urenue (aiina pa3pemeHo
GENER- 3anuck B (haiin pazperieHa
IC_WRITE
GENERIC_READ
GEl\llER- Pazpemieno u yreHue u 3anuch
IC_WRITE

Co3naBast WM OTKpBIBasi (haiil JaHHBIX, UCTIOIB3YEMBI B Ka4eCTBE MPOCIIMPYEMOTO B T1a-
MaTh, yctanaBnuBaercs ¢iar GENERIC READ (Tonbko anst uyTeHus), 1160 KOMOMHUPOBAHHBIN
¢mar GENERIC READ | GENERIC WRITE (urenue/3amnuch).

Tperuii mapamerp, dwShareMode, yka3piBaeT THIT COBMECTHOT'O JIOCTYIIA K JaHHOMY (aitry
(tabm. 14).

Tabnuna 14
3nauenue napametpa dwShareMode

3HaueHUe Omnucanue
0 Jlpyrue MOMbITKH OTKPBITH (aiin 3a-
KOHYATCSl HEYJaYHO

[lonbITKa ITOCTOPOHHETO IIpolecca
FILE_SHARE_READ OoTKpBITh (aitn ¢ daarom GENER-
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3HaueHne Onucanue

IC_WRITE ne ynacrcs

[lonbITKa ITOCTOPOHHETO IIpolecca

FILE_SHARE_WRITE | otkpeite ¢aitn ¢ daarom GENER-

IC_READ =ne ynacrest

FILE_ SHARE_READ | IloctopoHHHI MpOIECC MOMXKET OT-

| KPBITh (aiin 6e3 orpaHnYeHuit

FILE_SHARE_WRITE
Co3naB win OTKpbIB yKa3zaHHbI# (a1, CreateFile Bo3Bpariaer ero onucarenb, B UHOM CIy-

yae — uaentudpukarop INVALID _HANDLE VALUE, onpenenennsiii kak (HANDLE) -1).

Oman 2: coz0anue 0bvekma a0pa «npoexyus hauiay

Vka3aB OIepanuoHHON CHCTEME, T1e HaX0AUTCs (GU3nYecKas maMsTh Ui MPOCSKIMHU (aiiia:
Ha JKeCTKOM jucke, B cetd, Ha CD-ROM wunu B apyrom mecte (Boi3oB ¢ynkuuu CreateFile),
HEOOXOMMO yKa3aTh CHCTEME Kakoi 00beM (DM3MUeCKOW MaMATH HYXeH npoekuuu daina. s
3TOr0 HEOOX0AMMO BhI3BaTh QyHKIMIO0 CreateFileMapping:

HANDLE CreateFileMapping(

HANDLE hFile,

LPSECURITY_ATTRIBUTES IpFileMappingAttributes,
DWORD flProtect,

DWORD dwMaximumSizeHigh,

DWORD dwMaximumSizeLow,

LPCTSTR IpName);

[Mepesiit mapamerp, hFile, unerTndunupyer onucarens Qaiina, MPoOSIUPYESMOro Ha aapec-
HOE MPOCTPAHCTBO IMpollecca. JTOT OMUcaTeNbh MOJIyYMIH mocie BbizoBa Gynkuun CreateFile.
[Mapametp IpFileMappingAttributes — ykazatens Ha crpykrypy SECURITY_ATTRIBUTES, xo-
TOpasi OTHOCUTCSL K O0BEKTY siipa «Ipoekuus (ailnay; A yCTaHOBKH 3aIMTHI MO YMOTYaHHIO
emy npucauBaercs NULL.

Co3nanue aiina, MpoeupyeMoro B MnamsTh, aHAJTOTMYHO PE3EPBHUPOBAHUIO PETHOHA ajl-
PECHOTO MPOCTPAHCTBA C MOCIEAYIONIEH nepenayeit eMy usnyeckor mamsTu. PazHuna aumm B
TOM, 4TO (pu3MuecKast MaMATh IS MpoerupyeMoro Qaiina — caMm ¢aisl Ha TUCKe, U AJIs Hero He
HYXXHO BBIZICTISITH MPOCTPAHCTBO B cTpaHWYHOM (aiine. [Ipu coznannm o0bekTa «apoekius (aii-
Ja» CUCTEMa He pe3epBUPYET PETHOH aJIpeCHOTO MPOCTPAHCTBA U HE YBSI3BIBAET €T0 ¢ (PU3NUECKOI
naMaThio u3 (Qaina. Ho, kak TONBKO A€o0 AOHAET A0 OToOpakeHUs: (GU3NIECKON MaMsITH Ha aj-
pECHOE MPOCTPAHCTBO MPOLIECCa, CUCTEME MTOHAI00UTCSI TOYHO 3HATh aTpUOYT 3aIIUTHI, IPHCBAN-
BaeMbIil cTpaHuilaM Qusuueckoi mamsatu. [lostomy B mapamerpe fIProtect mamo ykasarte skena-
TEeNbHBIE aTPUOYTHI 3K THI (Tabm. 15).

Tabnuna 15

3nauenue napametpa fIProtect

ATpuOyT 3a1IUTHI Onncanue
Oto0pa3uB 00BeKT «poekius ¢ailinay Ha aJpecHOe MPOCTpaH-
PAGE_READONLY | cTBO, MOXHO CUNTBIBATh JJaHHBIE U3 Qaiina. [Ipu sToM HEoOxo MO
obu10 epenatsb B pyakumto CreateFile gmar GENERIC_READ.
OT00pa3uB 00BEKT «Ipoekuus (ailna» Ha aJpecHOe MPOCTpaH-
PAGE_READWRIT | cTBO, MOXXHO CUMTHIBATh JIaHHBIE U3 (aiiia 1 3anuceiBath ux. [Ipu
E 3TOM HeoOxoaumo ObuIo mepenars B ¢pynkuuto CreateFile komoOu-
Haryro ¢uiaroB GENERIC_READ | GENERIC_WRITE.
PAGE_WRITECOP | Oro0pa3uB 00BEKT «Ipoekius (aiiga» Ha aapecHOe NPOCTPaH-
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ATpuOyYT 3aIUTHI Onwucanue

Y CTBO, MOXXHO CUMTHIBATh JaHHBIC U3 (hailia W 3amuchIBaTh UX. 3a-
MUCH MPHUBENIET K CO3JAaHUIO 3aKPBITOM KONUH cTpaHulbl. [Ipu sTom
HeoOxoaumo Obuto meperats B ¢ynkuuio CreateFile mu6o GE-
NERIC_READ, nu6o GENERIC_READ | GENERIC_WRITE.

Kpome paccMOTpeHHBIX BbIIIEe aTpHOYTOB 3alIUTHI CTPAHUIIBI, CYIIECTBYET €Ie YEThIpE atT-
pubyra paznena: SEC_NOCACHE, SEC_IMAGE, SEC_RESERVE u SEC_COMMIT.

Caenyromue aBa mapamerpa 3toit ¢pyukmun (dwMaximumsSizeHigh u dwMaximumSizeLow)
cambie BakHbie. OcHOBHOE HazHaueHue CreateFileMapping — rapanTupoBaTh, 4TO 0OBEKTY «ITPO-
ekius (haiiia» TOCTYIeH HYKHBIA 00beM (U3ndecKkoil namsatu. Yepes 3Tu mapaMeTpbl cooOmniaer-
Csl CHCTeMEe MaKCHMalbHBIA pasmep (aita B Oaiitax. Tak xkak Windows mo3Bosier paboTarh ¢
daiiaMu, pasMepbl KOTOPBIX BBIPAXKAIOTCS 64-pas3psaIHbIMH 4HCIaMH, B Tapamerpe dwMaxi-
mumSizeHigh ykaseiBatorcst crapume 32 6uma, a 8 dwMaximumSizeLow — mnamgmue 32 6uma
sToro 3HadeHus. Jlus daiiioB pasmepom menee 4 16 dwMaximumsSizeHigh Bcerma pasen O.
Hannuue 64-pa3psigHoro 3HaueHus moapasymenaet, yro Windows criocobna oopadarsiBath (aii-
JIBl JUIMHOM 110 16 sk3a0aiiToB.

Jns cozmanust 00BEKTa «IpOeKuus Qaiiyay TakuM, 4ToObl OH OTpaXkaj TEKYIIUH pasmep
daiina, HEOOXOIUMO TEepeaaBaTh B 000UX MapaMeTpax HyimH. Tak e CleAyeT MOCTYIHUTb, eCIU
HEOOXOIMMO OTPAaHUYHTHCS CUYMTHIBAHUEM WIIM KaK-TO 00paborarh (haiiy, He MEHSS €ro pasmMep.
Jiis no3anucu AaHHBIX B (ailyl BRIOMpAETCsl €ro pa3Mep MaKCHMabHBIM, YTOOBI OCTaBHThH IIPO-
CTPAHCTBO JJIsl «MaHeBpay». Ecnu B maHHBII MOMEHT (paii Ha TUCKE MMEET HYJIEBYIO JJIMHY, B Ma-
pamerpax dwMaximumSizeHigh u dwMaximumSizeLow wenb3s nepeaaBath Hy/u. MHave cuctema
pemuT, 9To HeoOXxouMa rpoekuus (aiina ¢ oobemoMm namsth, paBabM 0. A 3To ommbOka, u Cre-
ateFileMapping sepuer NULL.

[Mocnennuit mapamerp Gpynkimu CreateFileMapping — IpName — ctpoka ¢ HyaeBbIM OaiiToB
B KOHIIE; B HEH yKasbIBaeTcs MMsl OOBEKTa «IIpOeKIUs (ailiay, KOTOpOe UCHIONb3YyeTcs Ul 10-
CTyna K JaHHOMY OOBEKTY W3 JIpYroro mpoiecca. B cirydae ecmum COBMECTHOE HCIOIh30BAHUE
npoenupyeMoro B naMath ¢aita He TpedyeTcs, B JaHHOM napamerpe nepenator NULL.

YUT0OBI MOMYYUTH TOCTYM K CYIIECTBYIOIIEMY OOBEKTY siipa «IIpoeKius ¢aiaa» HeoOXoau-
Mo BbI3Bath QyHkuuro OpenFileMapping ¢ ykasanueM omepariuii, KOTOpbie OyAyT MPOBOAUTHCS
HaJ 00BEKTOM:

HANDLE OpenFileMapping(
DWORD dwDesiredAccess,
BOOL blnheritHandle,
LPCTSTR IpName);

[TepBsiit mapamerp, dwDesiredAccess, naentudunupyer Bua 10cTyna K gaHHbM. Heooxo-
MO yKa3aTbh, Kak IMEHHO MBI XOTHM 00pamaThCst K (ailyIoBBIM TaHHBIM, 3a71aBasi OJTHO U3 YEThI-
pex 3HaueHuit (Tadm. 16).

Tabnuua 16

3nauenne napametpa dwDesiredAccess

3HayeHne Onucanue

daiisoBbIC JaHHBIC MOXKHO CUUTHIBATh U 3alUCHIBATh; MPHU
FILE_MAP_WRITE stoMm B pyuknuio CreateFileMapping momken ObITh TIepeiaH
arpudyr PAGE_READWRITE.

daiiioBbIe TaHHBIE MOYKHO TOJBKO CUMTHIBATBH; MPU ITOM B
¢yukuuto CreateFileMapping momxken ObITh iepeaan Jr000i
u3 CJIETYIOIITUX aTpuOyTOB PAGE_READONLY,
PAGE_READWRITE uin PAGE_WRITECOPY.

FILE_MAP_READ
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3HaueHne Onucanue

FILE_ MAP_ALL_ACCESS | To xe, yto u FILE_ MAP_WRITE.

@aiisoBbIe TaHHBIE MOKHO CUUTHIBATh M 3aIICHIBATh, HO 3a-
MUCh TMPHUBOIWT K CO3JAHHMIO 3aKPHITOH KONHH CTPAHHIIBI;
npu 3ToM B ¢ynkuuto CreateFileMapping nomkeH ObITh Tie-
penan 000 u3 CIIeTYIOIINX aTpuOyTOB
PAGE_READONLY, PAGE_READWRITE WIn
PAGE_WRITECOPY.

FILE_MAP_COPY

Bropoii mapametp, binheritHandle, ykaspiBaer, HaciiemoBait iu HOBBI IPOIIECC AECKPUIITO-
peI oT miporiecca 3anpoca. Ecnu TRUE, kaxaplit HaclieICTBEHHBIA OTKPBITHIN JECKPUIITOP B MPO-
1[ecce 3arpoca yHacIeI0BaH HOBBIM MPOIIECCOM.

[Mocnennuit napamerp Gpynkmuu OpenFileMapping — IpName — crpoka ¢ HyneBbIM OaliTOM
B KOHIIC; B HEW yKa3bIBAaeTCS MMs 00BEKTa «IpoeKims (aitiay, KOTOpoe MCIOIb3yeTCs I J0-
CTyIa K 00BEKTY M3 JAHHOTO Tpolecca.

Oyukuus OpenFileMapping, npexie YeM BepHYTh ACHCTBUTEbHBIN OMUCATEIb, IIPOBEPSET
THIT 3aIIUThl 00BEKTa. ECIIM eCTh JOCTYI K CYIIECTBYIOIIEMY OOBEKTY SIIpa «IIPOCKIus (aiiinay,
dbyukims OpenFileMapping Bo3Bpaiiaet AeHCTBUTENbHBIN onucaTeab. Ho eciu 0Tka3aHo B J0-
cryne, pyukuus OpenFileMapping Bo3spamaer NULL, a Bei3oB GetLastError maet ko ommoku
5 (umu ERROR_ACCESS_DENIED).

Oman 3: npoeyuposarnue patiiogulx OAHHBIX HA AOPECHOe NPOCMPAHCIEO Npoyecca

Koraa o0bekT «mpoekius ¢aiina» co3aaH, HeoOX0AUMO, YTOObI CHCTEMA, 3ape3epPBUPOBAB
PETHOH aJpecHOr0 MPOCTPAHCTBA MO JaHHBIC (ailia, mepenana ux Kak (GU3HYECKYIO MaMsTh,
0TOOpaXKeHHYIO Ha pernoH. Do aenaet Gpynkuus MapViewOfFile:

LPVOID MapViewOfFile(

HANDLE hFileMappingObject,
DWORD dwDesiredAccess,
DWORD dwFileOffsetHigh,
DWORD dwFileOffsetLow,
DWORD dwNumberOfBytesToMap);

[Mapametp hFileMappingObject unentuduuupyer onucarenb 00beKTa «IIpoekims (haiinay,
BO3BpalllaeMblii MPEALISCTBYIOIIMM BbI30BOM b0 ¢yHkuueir CreateFileMapping, mu6o ¢yHk-
et OpenFileMapping. ITapamerp dwDesiredAccess naeHTHGUIUPYET BU T0CTYyMa K JaHHBIM
(Tabm. 16).

OcranbHble TpU MapaMeTpa OTHOCSITCS K PE3EPBUPOBAHHUIO PETHOHA apeCHOTO MPOCTpPaH-
CTBa U K OTOOpa)keHUIO Ha Hero (usznyeckoit mamatu. IIpu 3ToM HeoOsA3aTeNbHO MPOEHUPOBATh
Ha aJIpeCHOE MPOCTPAHCTBO Bech (haiim cpazy. MOKHO CIIPOSIMPOBATH JIMIIb MAIYIO €Tr0 YacTh,
KOTOpasi B TAKOM cJIydae Ha3bIBaeTCs IpecTaBIeHueM (View).

[Ipoerpys Ha agpecHOe NMPOCTPAHCTBO MpoIlecca MpeAcTaBieHue ¢aiina, HE0OXOIIMMO
clienaTh JiBe Belln. Bo-niepBbIX, COOOMINUTE CHCTEMe, Kakoi OalT (aiiia JaHHBIX CYMTATh B MPEJ-
cTaBjieHWM TmepBbIM. Jlns 3Toro mpeaHasHauenbl mapamerpbl  dwFileOffsetHigh u
dwFileOffsetLow. Bo-Bropsix, moTpedyercst yka3aTh pa3mMep MpeCcTaBIeHus, T.€. CKOJIbKO OaHTOB
¢aiina TaHHBIX TOHKHO OBITH CIIPOCIIMPOBAHO HA apecHOe MPOCTPaHCTBO. PasMep ykasbiBaeTcs B
napametpe dwWNumberOfBytesToMap. Eciu sToT napametp paBen 0, cucrema mOMbITa€TCs CIPO-
eIMPOBaTh NPE/ICTABICHNE, HAUMHAS C YKa3aHHOTO CMEIIEHHS U JI0 KOHIA daiina.

Ecnu npu BeizoBe MapViewOfFile ykazan ¢uar FILE_MAP_COPY, cucrema nepenact ¢u-
3UYECKyI0 MaMATh M3 CTpaHMYHOTo (aiina. Pasmep mepenaBaeMoro mpocTpaHCTBa ONPEAEISIETCS
napamerpom dwNumberOfBytesToMap. Iloka naHHbBIe CYMTBIBAIOTCS M3 MpEACTaBICHHS (aiiia,
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CTpaHMIIBI, MEPEJaHHble U3 CTpaHUUYHOrO (aiina, He Hcnoyb3yloTes. Ho cTtouT kxakomy-HHOYIb
IIOTOKY B IIPOLIECCE COBEPIUMUTH IOMNBITKY 3alMCH IO aApecy, MONajalouieMy B TPaHMIBI MPE-
cTaBleHHs (paiiya, Kak CHCTeMa TYT K€ OepeT M3 CTpaHu4yHOro (aiyia oIHy U3 MEepPEeUHCICHHBIX
CTPaHUL, KONUPYET Ha HEe NUCXOJHBIC TaHHBIE U IPOECLUPYET €€ Ha aPECHOE MMPOCTPAHCTBO MPO-
necca. C 3Toro MOMeHTa IOTOKH MPoLiecca HAUMHAIOT 00paIiaThbes K JIOKaJIbHOW KOIIUU JaHHBIX U
TEPSIIOT JOCTYI K UCXOOHBIM JaHHbIM. Co37aB KONMIO MCXOJHOM CTpaHMIIBI, CHCTEMA MEHSET €€

atpuOyTt 3anmutel c PAGE_WRITECOPY na PAGE_READWRITE.
Oman 4: omxnroyeHue gailia OaHHbIX OM a0PecHo20 NPOCMPAHCMBEA Npoyeccd

Korzma HeoOX0aMMOCTh B JIaHHBIX (aiiia (CIpOCHUPOBAHHOTO HA PETHOH aApPECHOTO MpO-
CTpaHCTBA) OTIAIAcT, TpeOyeTcss 0cBOOOANTD perroH Bei3oBoM (yukmuu UnmapViewOfFile:

BOOL UnmapViewOfFile(LPCVOID IpBaseAddress);

[MTapametp, IpBaseAddress, yka3siBaeT 0a30BBIH ajpec BO3BpAIaeMOr0 CHCTEME PErHOHa.
OH JOJDKeH COBIIAJIaTh CO 3HAYEHHEM, MOJIy4eHHBIM mociie BbizoBa ¢ynkimu MapViewOfFile.
Ecnu He Bb3Bath Qynkimo MapViewOfFile pernon He ocBoGoaMTCS 10 3aBEpIlCHHs TpoOIIEcca.
[MoBTropHsiii BezoB MapViewOfFile npuBoauT k pe3epBUPOBAHUIO HOBOTO PErMOHA B Ipeiesax
aJIPECHOTO MPOCTPAHCTBA MPOIECCa, HO paHEE BIIICIICHHBIC PETHOHBI He 0C8000MCOAIOMCSL.

VY dynknumu UnmapViewOfFile ects ogHa ocobenHOCTh. ECin nepBoHavYaibHO MpecTaBie-
Hue Obu10 cpoenupoBano ¢ duarom FILE_ MAP_COPY, nto0biec n3MEHEHHs, BHECEHHBIC B (haii-
JIOBBIC JIaHHBIE, HA CAMOM JeJie TIPOM3BOATCS HaJl KOMUEH 3TUX JaHHBIX, XPAHSIUXCS B CTpa-
HUYHOM (paiie. Boi3BanHo# B 3ToM ciydae ¢pynkuuun UnmapViewOfFile Heuero oOHOBISATH B
JMICKOBOM (paiiie, ¥ OHa MPOCTO MHUIMHPYET BO3BPAT CHUCTEME CTpaHMIl (PU3NYECKOH MaMsTH,
BBIJICJICHHBIX M3 CTpAaHUYHOTO (haiia. Bce M3MEHEHUs B JaHHBIX HAa 3TUX CTPAaHUIAX TEPSIOTCS.
[TosTOMY O COXpaHEeHWHN U3MEHEHHBIX JAHHBIX MPUAETCS 3a00TUTHCS CaMOCTOSITEIHHO.

Omanwi 5 u 6. 3akpvimue 06vLEKMOo8 «NPoeKyus Gavinoey u «hariny

3aKOHYMB paboTy C JHOOBIM OTKPBITBIM OOBEKTOM spa, HEOOXOAUMO €T0 3aKpPbITh, UHAYE B
MpoIlecCe HAYHETCS yTedKa pecypcoB. sl 3aKpbITHS O0BEKTOB «IIPOEKIns (alaoB» U «hanm»
TpeOyeTcst nBakabl Bei3BaTh GyHkuuto CloseHandle.

[Tpu onepauusax ¢ npoenupyeMbIMu ¢aiiiaMu 00BIYHO OTKpBIBAIOT (haiiil, co3Jat0T OOBEKT
«tpoekuus (aiina» ¥ ¢ ero MOMOIIbI0 MPOCHUPYIOT MpeAcTaBiIeHue (PaiIoBbIX JAaHHBIX HA aj-
pECHOE MPOCTPaHCTBO Mporecca. II0CKoIbKY crcTeMa yBETMYMBAECT BHYTPEHHHE CUETYHKH 00h-
eKTOB «(paiin» u «mpoekus (aina», ©X MOXKHO 3aKpbITh B Hayaje KO/a, TEM CaMbIM, UCKJIIOUHB
BO3MOXXHOCTh YT€UKH PECYPCOB.

Ecnu tpebyeTcst co3aBaTh U3 OAHOTO (hailyia HECKOIBKO 00BEKTOB «IPOEKIHs (aiinay nin
NPOCIUPOBATH HECKOJBKO MPEICTaBICHUI 3TOro 00bekTa, npuMennTh GyHkimoo CloseHandle B
Hayase KoJla He YAACTCsl — OMKCATeNU elle MOHAA00TCs A JOIOIHUTEIbHBIX BbI30BOB Create-
FileMapping u MapViewOfFile.

PaccmoTpuM 370 nogpoGHee Ha pparMeHTe MCeBI0KOa:

HANDLE hFile = CreateFile(..);
HANDLE hFileMapping = Create-
FileMapping (hFile,..); <

LPVOID pvFile = MapViewOfFile (hFileMapping,..);

// paboraem c daraomM,
// CHpoenMpOBAHHEIM B [NAMSIThH

UnmapViewOfFile (pvFile) ;
CloseHandle (hFileMappina) :

Ipumep. Cospmaem ¢aiin “File-mapping.txt”, numem B Hero crpouky “The named or
unnamed file-mapping object.”, 3akpbiBacM, OTKpPBIBaE€M ISl YTCHUS, MPOCIUPYEM B MaMATh U
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KOIIUPYEM CTPOKY U3 CIIPOCLIUPOBAHHOI'O PErHOHA ITAMSTH.

#include <windows.h>
#include <iostream.h>

int main()
{

PDWORD IpNumberOfBytesWritten=new DWORD;

char str[]="The named or unnamed file-mapping object.";

HANDLE MyFile=CreateFile("File-mapping.txt",

GENERIC_WRITE,
FILE_SHARE_WRITE, NULL,
CREATE_ALWAYS,
FILE_ATTRIBUTE_NORMAL,0);
WriteFile(MyFile,str,strlen(str),
IpNumberOfBytesWritten,NULL);

SetEndOfFile(MyFile);

CloseHandle(MyFile);

MyFile=CreateFile("File-mapping.txt", GENERIC_READ,
FILE_SHARE_READ,NULL,OPEN_EXISTING,
FILE_ATTRIBUTE_NORMAL,0);

HANDLE MappedFile=CreateFileMapping(MyFile,NULL,

PAGE_READONLY,0,0,
NULL);
LPVOID Map=MapViewOfFile(MappedFile,FILE_MAP_READ,
0,0,0);

char * strin =(char *) Map;

cout << strin << endl;

UnmapViewOfFile(Map);

CloseHandle(MappedFile);

CloseHandle(MyFile);

return O;

}

38.]_'[3HI/I6 AJI CaMOCTOATCIIBHOT'O PCILICHU A

Tpebyemcsa cozoams npoecpammy «llucamenvy u npoepammy «Humamenvy. 3anycmumo
npoecpammy <«llucamenvy (obecneuumv 3anyck mMOALKO 00HO20 IK3EMNINAPA NPOSPAMMbL) U
HeCKOIbKO IK3eMNAAp0o8 npozpammsl  « HYumamenvy. Ilpoepamma «llucamenvy nocmosHuo
00HO8IIem co0epHcUMOe HeKOMopo2o gailna (husuyeckuti gatin Ha OuUcke) u npoeyupyiom e2o Ha
cobcmeennoe aopecroe npocmpancmeo (puc. 10). [lpoepammer « Humamenvy nonyuarom oocmyn
K 0bvexmy Adpa «npoekyus gatinay, co30anHomy npozpammott «llucamenvy. Ilpu obHo61eHUU
Gaiina npoucxooum asmomamuieckoe 0OHOBAEHUE COOEPAHCUMO2O Gatiia 8 OKHAX NPOSPAMM
«Humamenvy (puc. 11).
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i ucarenn (11:02:33) |:||§||X|

The CreateFileMapping function creates or
opens a named of unnamed file mapping object
for the specified file,

HAMNDLE CreateFileMapping
HAMDLE hFile,
LPSECURITY_ATTRIBUTES IpAttributes,
DWORD FIPratect,
DWORD dwiaximumSizeHigh,
DWORD dwiaximumSizelow,
LPCTSTR IpMame

1

Yutaress (11:02:34) E]@|E|
The CreateFileMapping function creates or opens

a named or unnamed file mapping object for the
specified file,

HAMNDLE CreateFileMapping

HAMDLE hFile,
LPSECURITY_ATTRIBUTES IpAttributes,
DWORD FIPratect,

DWORD dwiaximumSizeHigh,

DWORD dwiaximumSizelow,

LPCTSTR IpMame

b

|| a named or unnamed file mapping object for the

2 Yutatenn (11:02:34) E]@|E|
The CreateFileMapping function creates or opens

anamed or unnamed file mapping object for the
specified file,

HAMDLE CreateFileMapping

HAMDLE hFile,
LPSECURITY_ATTRIBUTES |pattributes,
DWWORD FlPraotect,

DWORD dwMaximurnSizeHigh,

DWORD dwMaximurnSizeLow,

LPCTSTR IpMame

i

¥ MuTatens (11:02:34) E]@|E|

The CreateFileMapping function creates or opens

specified file,

HAMDLE CreateFileMapping

HAMDLE hFile,
LPSECURITY_ATTRIBUTES lpattributes,
DORD FIProtect,

DWORD dwMaximurnSizeHigh,

DWORD dwMaximurnSizelow,

LPCTSTR IpMame

i

Puc. 10. Pe3ynbTatsl paboThl Iporpamm

i Nucarean (11:05:50) |:||E||X|

The CreateFileMapping Function creates or
opens a named or unnamed file mapping object
for the specified file.

HAMDLE Create  Mappings
LPSECURITY_ATTRIBUTES |pattributes,
DWORD FIPratect,

LPCTSTR. Iphlame

b

i3 Yutaten (11:05:50) E]@|E|
The CreateFileMapping function creates or opens

a named or unnamed file mapping object for the
specified file,

HAMNDLE Create  Mappings
LPSECURITY_ATTRIBUTES |pattributes,
DWORD FlProtect,

LPCTSTR. Iphlame

b

| a named or unnamed File mapping object for the

i3 Yuratean (11:05:50) E]@||

The CreateFileMapping function creates or opens
a named or unnamed file mapping object for the
specified file,

HAMDLE Create  Mappings
LPSECURITY_ATTRIEUTES |pattribukes,
DWORD FIProtect,

LPCTSTR. Iphlame

b

¢ Yurarenn (11:05:50) E @|E|

The CreateFileMapping function creates or opens

specified file,

HAMDLE Create  Mappings
LPSECURITY_ATTRIBUTES |pattributes,
DWORD FIProtect,

LPCTSTR Iphlame

i

Puc. 11. PezynpTaThl paboTsl IpOrpaMm
(pu U3MeHeHUH HHPOPMALIUU TTHCATENEM)

KonTposibHbIE BOIPOCH

[lepeunciure cpeacTBa MEXIPOLIECCHOTO B3aUMOACHCTBUA?
[Tepeunciure obacTu MpuMeHeHus! paitioB, MPOCIIUPYEMBIX B ITAMSTH?

Kak wmoxHO OCYHICCTBUTL  MCKIPOUCCCHOC B3aHMOHeﬁCTBHC, HCIIOJIb3YA

MpoeLupyeMbIE B TaMATh?

[Tepeuncnure OCHOBHBIE oniepanuu pu padoTte ¢ daimamu, MPOeUUPYEMbIMH B TAMAThH?
[Tepeunciure ocHOBHBIE (PYHKITMU TIPU paboTe C (aitmamu, MpOeIUPyEMbIMU B TAMSITh?

[Tepeuncnute OCHOBHBIE CIIOCOOBI JOCTYMA K coAepKumMomy daitna?

¢aitnel,
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) [lnanupyembie pe3yJbTaThl 00YUYeHHs U OIEHOYHbIE CPEJACTBA ISl MPOBEIeHUs MPOMEKYTOYHOM aTTeCTAIUU !

CrpyKTypHBII
JJIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs OneHouHble CpeCTBA
KOMIETEHIIUH

IIK-2 Cnoco0HOCTBIO pa3paﬁaTbIBaTb KOMIIOHCHTBI alllIapaTHO-NMPOrpaMMHBIX KOMIJIEKCOB U 0a3 AAaHHBIX, UCITI0J/IL3YyH COBPEMCHHBLIC HHCTPY-
MEHTAJIbHBIC CPEACTBA H TEXHOJIOI'MHA IPOrpaMMHUPOBaAHUSA

OCHOBHBIE ITOHATHS U3 oOsiacTu TeopeTu- | [lepeueHb TeopeTnuecKrx BOIPOCOB

4yecKoil uHpOpMaTHKHY; CeMaHTHKA U CEMAaHTHUYECKUE CXEMBbI IPOrpaMM

MeTObI YOPMAILHOIO HPEACTABICHUS Monenu aBromaToB. JleTepMUHUPOBAHHBIE U HEAETEPMUHUPOBAHHBIE aBTOMATHI.

B3aHMO,Z[CI>'ICTBI/Iﬂ IIPOLIECCOB IIPU ITIOMOIIY Koneunbsle aBTOMATEI. I[BOI/ILIHBIG aBTOMAaTHI.

aBTOMATHBIX Mojeneil u cereil [lerpu; DopmanbHast crenuduKaiis 1 BepHYHUKALIS TPOrPaMM.

CEMaHTUYECKYIO TEOPHIO U CXEMBI IIPO- CTpyKTypHBIC OTHOLICHHS POLIECCOB.

IPaMM, MEXaHU3MbI MEK3aJa9HOr0 0OMEHa Mozenu BeIMHCTUTENBHBIX POLIECCOB.

1 OPraHH3aIIHH BHYUCIEHHH C HCIIONb30- OpI‘aHI/IBaHI/IfI paboTHI IPOLIECCOB U TOTOKOB B Pa3IMUHBIX CUCTEMAX.

BaHHUEM CHUCTEMHBIX 006ekTOB OC Bujibl 1 CBOHCTBA aJINOPUTMOB.

[TpoGnembl CMHXpOHM3ALMKU, BO3HUKatolMe npu npoektupoBanuu CYBJl u ux pe-

IIEHHUE.

10. OTHoMIeHNs MeX 1y MpOoIleccaMu

11.3agauu CHHXPOHU3AIINH.

12. Uannmanu3anms, paboTa 1 yHUYTOKEHHE mporieccoB B Win 32.

13.KputHueckue ceKuu, UHTEpBaJIbl, PECYPCHI.

14. MexaHu3MBbI pa3penieHus MpoodIeMbl KpUTHIECKUX PECYPCOB.

15. AAnpo OC. CuctemHbIe U M0JIb30BATEIBCKUE TIPOLECCHI.

16.IIponeccer u notoku B OC.

17. Anroputm Jlekkepa ¥ ero mpyUMEHEHHE JUIsl pa3pelieHus] IpoOieMbl KPUTHUECKUX
MHTEPBAJIOB

18. Anroputm IleTepcoHa u ero npuMeHeHue A pa3pelieHnus NpodIeMbl KPUTHIECKUX
MHTEPBAJIOB.

19. ApxuTekTypa namsTi KOMIbIOTEepa

20.CermeHTHas aapecarus.

CoNok~wWNE

3HaTh




CTpyKTypHBIii
AJIEMEHT

KOMIICTCHII U

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

21.brokupoBKa U MEXaHU3MBI pa3peieHus1 OJIOKMPOBOK.

22.Mojenu namMsiTé KOMITbIOTepa.

23.KiMHY ¥ IpUMEpBI pelIeHus 3a1a49 ¢ TOW OITHOKOM.

24.BupryanbHas namate. LDT, GDT.

25.CpencTBa MEXIPOrpaMMHOTO 0OMEHa

26.HTepdelickl ¥ MPOTOKOJIBI IJIsi OpTraHU3aIlii MEXIIPOrPaMMHOTO OOMEHa.

27.Cetu llerpu: moctpoenue, cnocoObl peann3aiuu, 00JacTb IPUMEHEHHUs, OTpaHuYe-
HUSL.

28.1Ipumenenue ceMaOpHBIX MEXAaHU3MOB B PEILICHUH 337a4 CHHXPOHU3AIIHH.

29. Opranu3zanys BUPTYaJIbHOTO aAPECHOTO MPOCTPAHCTBA.

30. Peanuzanus cemadOpHBIX MEXaHU3MOB.

31. Peanu3anus MexaHu3Ma MOHUTOPOB Xoapa B MyJIbTUIIPOTPAMMHBIX CHCTEMaX.

32. Yupasnenue nmotokamu B BC.

33.CpencrBa MeX331a4HOTO (MEXKIPOrPaMMHOT0) 0OMeHa.

34. ®aiinbl, npoenUpyeMbIe B ITAMSTH.

35. MynbTUIPOrpaMMHbBIE CUCTEMBI.

36. CucTtembl MaKeTHOM 00pPaOOTKU JaHHBIX.

37.1IHTepaKTUBHBIE CHCTEMBI.

38. Opranusanus Beoja/BeiBosia B OC.

39. Buziel 1 crioco0b! opraHu3ayy (HaiioBBIX CUCTEM.

40. [Toncucrema 6ezonacuoctu B OC.

ITepeyeHb TECTOBBIX 3aJITaHHI
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CTpyKTypHBIT
AIIEMEHT
KOMITCTCHITHH

[Tnaaupyemblie pe3yabTaThl O0ydeHUs

OneHouHble CpeCTBA

TToHATHA «BHPTYATBHOIO YCTPOHCTEAY» MO OTHOIIEEHIO K
 TIOHATHIO «CITYIHHETAY ...

1. COOTHOCHTCA KaK 9acTh H LEJI0e

3. sBIgeTcA Golee IIHPO- |

2. gBngeTca Colnee Y3KHM

B vy apTHDporpamvuoi OC mOTOK MOXKeT HaXOJHTECA B
OJHOM H3 TPeX OCHOBHEIX COCTOSHHH: 1) BRINOIHEHHE; 2)

+ TOK BEINIOJIHCHHA

KHM 1

4. TOXJeCTBEEHO

3, KaK MHHEMYM OJHH II0-

1. BEMHCIHTEIPHEIX 3339 H 33739 C HHTEHCHEHEIM BEO-
JIOM-BEIBOJOM

3. 33739 VIIPAaBJIeHHA H 33- |
7ad C HETEHCHEHEDM BBO- |
JOM-BEIEOJOM
3. 337139 VIIPaBIEHHA H BHI-
| THCIHTENBHEIX 33039
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CTpyKTypHBIii

OneHouHble CpeCTBA

JIMTEIBHBIX MIPOLIECCOB U UX B3aUMOJIEH-
CTBUS ISl pa3pabOTKH MPOTPAMMHBIX MTPO-

TYKTOB.

JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yueHHs
KOMIIETCHIIMH
[IepeueHb NpakKTUUECKUX 3adaHUN
1. Hapucyiite cets IleTpu ais ABYX BBINOJIHSIOMIKXCS NapajlIeIbHO IPOLECCOB, C OJHUM
CUHXPOHHU3UPYIOLIUM YCIOBHEM.
2. Hapucyiite cetpb [leTpu amst 1ByX BBITOTHSIOMIMXCS MAPAIICIBHO MPOLIECCOB, C ABYMS
CUHXPOHHU3UPYIOLIMMH YCIOBUSIMU.
3. Hapucyiite cets IleTpu 11 nociiejoBaTeabHOro mnpouecca.
4. Tana cets Iletpu Ui 3 napasiesbHO aCHHXPOHHO BBIITOJIHAOLIMXCS IPOLIECCOB.
Yo aeaaeT Aanmad Py nEIHA. MT0 0atAR T 8 BAPEME TR o Kasin
MOIVT Orlin HX 3HaucHua?
HANDLE CreateMailslot
IIPUMEHATH METOJ0JIOTHIO ceTel 1leTpu I'P(." IBLR e ¥
. DWORD nMaxMessageSize,
CXEM IIPOCTEHIINX IPOLIECCOB; DWORD [ReadTimeout,
VMeTh 'PaMOTHO UCIIOJIL30BATE MOJICIIN BBIMHC- 5 LPSECURII Y_ATTRIBUTES IpSecuntyAttributes):

Hro nenaey Jannan Gy uxineg, 110 0IANAI0T C€ NAPAMETPR H KaxHMH
MOI'VT ORITH BX 3HAYCHNA
DWORD VirtualQueryEx(

HANDLE hProcess,

LPCVOID lpAddress,

PMEMORY_BASIC _INFORMATION IpBufter,

DWORD dwl.ength);

Uto nenaer panHag GYHKIMA, 10 03HAMAOT ¢& NAPAMCTPES I KAKHM
MOIYT OLITL MX 3HA%eHNAT
HANDLE OpenProcess{

DWORD dwDesired Access,

BOOL blnheritHandle,

7 DWORD dwProcessid);
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CTpyKTypHBIii

OneHouHble CpeCTBA

DIIEMEHT [Tnaaupyemblie pe3yabTaThl O0ydeHUs
KOMIETCHIINU
Y10 acnzer annag GYHKINS, Y10 OSHATMNOT 62 NAPAMCTPR # KAKIIME
MOFyT OmITB 3X 3HAUCHIAT
HANDLE CreateThread(
LPSECURITY_ATTRIBUTES lpThreadAntributes
DWORD'" dwStackSize,
LPTHREAD_START_ROUTINE IpStartAddress,
LPVOID IpParameter,
DWORD dwCreationFlags
8 LPDWORD IpThreadid):
Yro aesaeT AaHdas (PYHRIHA, YTO OBIATISHOT CC TAPaMeTphl it Kikiatw
MOIYT ORITH HX 3HBNCHHAT
BOOL GetMailslotinfo(
HANDLE hMailslot,
LPDWORD IpMaxMessageSize,
LPDWORD IpNexiSize,
LPDWORD IpMessageCount,
9. LPDWORD IpReadTimeout);
3aanue Ha MPOBEPKY KOMIUIEKCHBIX 3HAHHM
3anava o maTH obenatonux punocodax
[IpeacraBum cebe mapk, Mo ajiesiM KOTOPOTO MPOTYIUBAIOTCS MATh (pritocodor. B
[IEHTpEe MapKa pacloiokKeHa CTOJI0Basl, B KOTOPOW HaKPBIT KPYriwlidi cton. Ha cTosne crout
HABBIKAMH YIIPABICHHS PabOTOll Bbrauc/y- | MHCKA CO CIATETTH, ISTh TAPEIOK U MATH BIIOK. Ecmn ¢buocod mporooaacs, OH BXOIUT
TEJIbHBIX POLIECCOB B CHCTEME B CTOJIOBYIO, 3aHMMAaeT CBOOOJIHOE MECTO 3a CTOJIOM, OepeT JBe BHJIKH U HAKIaJbIBaeT Ha
Branets TapeNKy CIareTTd. YTOIMB rojoj, Gpunocod BO3BpaIIaeT BUIKHM Ha CTOJ M MOKUIAET CTO-

HaBbIKaMHU p€ajin3allvi pa3JINYHbIX aJir'0-
PUTMOB CUHXPOHU3AIHU ITPOLECCOB

JIOBYIO.

B cnyuae, ecnu Bce mATh GpuiaocopoB OJHOBPEMEHHO MPUAYT B CTOJIOBYIO, 3aiMyT
MecTa 3a CTOJIOM M BO3bMYT IO BUJIKE, CUCTEMA OKa)XeTCsl 3a0JI0KHPOBAHHOM, T.K. HU OJUH
u3 pu10co(hoB HE CMOXKET MPUCTYIHUTD K €I€.

TpeGyercs opraHu30BaTh CUCTEMY TaKMM 00pa3oM, 4ToOb! MsITh (UI0codoB HE MOTIIU OJI-
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CTpyKTypHBIii
AJIEMEHT

KOMIICTCHII U

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

HOBPEMCHHO OKa3aThCA 3a CTOJIOM.

JanHas 3a/1a4a WLTFOCTPUPYET KOHKYPEHIIUIO MEX/Iy 3a/1a4aMy 33 IPAaBO MOHOIIONb-

HOT0 00JIaJJaHus pecypcamu.

BaxHbpIM MOMEHTOM B pCeICHUHU 3aa4U ABJIACTCA NMPCAOTBPALICHHUC CUTYAllUH, KOT'la
Ka)I(I[BIﬁ u3 (1)I/IJ'IOCO(1)OB B34J1 IO BUJIKE H, YACPKHUBaAA €€, INPOAOJKACT OXHAATh, KOrga

0CBOOOAMTCS CIIEAYIOIIAS.

Pemmnth 3amgauy rpaduuecku, mpencTaBuB alropuT™M pemieHus: B Buae cetu llerpu u
CO3/71aTh MPOTPAMMHBIN MPOAYKT, PEATU3YIOMIUNA MPEICTABIEHHOE PEIICHUE, C UCIIOIb30Ba-

HueMm API-ynkuumii.

50




0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTeCTAllMH, MOKA3aTeJIH W KPHUTEPHH
OlLlCHMBAHHSA:

[TpomexyTouHass arrecTalus N0 AUCUUIUIMHE «Teopus BBIYMCIUTENBHBIX IPOLIECCOBY
BKJIIOYAET TEOPETHUECKUE BOMPOCHI, O3BOJISAIOIINE OLEHUTh YPOBEHb YCBOECHUS 00y4arOUIMMU-
Csl 3HAHWM, W TPAKTHYECKUE 33a/JaHUsl, BBIABISIONIME CTENEHb C(HOPMUPOBAHHOCTH YMEHHH H
BJIAJICHUH, IPOBOJUTCS B (POPME IK3aMEHa.

DK3aMeH N0 AUCLUUILUIMHE TPOBOJIUTCS B YCTHOU (hopme.

IToxa3aTeu U KPUTEPHUH OLCHHBAHUS JK3aMEHA!

— Ha OLEHKY «OTJIMYHO» — 00yYaroIUiCs MOKa3bIBae€T BHICOKHH YPOBEHb C(POPMHUPOBAH-
HOCTH KOMIIETCHIIUM, T.€. IIOJIHO PACKPBITO COAEPKaHNE MaTepuana; 4€TKO U NMPAaBUIbHO JaHbI
OINpEENICHUsI U PACKPBITO COJEP)KAaHUE MaTepuana; OTBET CaMOCTOSITENIbHbIN, IIPU OTBETE HC-
II0JIb30BaHbI 3HAHUS, IPHOOPETEHHBIEC PAHEE;

— Ha OIICHKY «XOPOII0» — 00YJarOIIUICS MMOKa3bIBACT CPETHUI YPOBEHb CPOPMUPOBAHHO-
CTH KOMIIETEHLIUH, T.€. paCKpbITO OCHOBHOE COJAEp)KaHUE Marepuana B 00bEME; B OCHOBHOM
IIPABWJIBHO JaHbl ONPEAEICHUS, TOHITHS;, MaTepUall U3JI0)KEH HETOJIHO, IIPU OTBETE JOIMYILEHBI
HETOYHOCTH, HapylIeHa MOCIe10BaTeIbHOCTh M3JI0KEHUS; JONYIIEHbl HEOObIINE HETOUHOCTH
IIPY BBIBOJIAX U UCIIOJIb30BAHUM TEPMHUHOB; IPAKTUUECKUE HABbIKU HETBEP/IBIE;

— Ha OLEHKY «yHOBJIETBOPUTEJBHO» — 00Yy4YalOUIMiics MMOKa3bIBAE€T MOPOIOBbIH YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIUH, T.€. YCBOEHO OCHOBHOE COJIEp)KaHHUE MaTepuaya, HO U3J10-
XKEeHO (pparMeHTapHO, HE BCErza MOCIIEA0BAaTEeNbHO; ONPEAETICHUs U MOHATHUS JJaHbl HE YETKO;
NPaKTUYECKHE HABBIKU CIIA0bIC;

— Ha OLIEHKY «HeYAOBJIEeTBOPUTEJIBLHO» — Pe3y/IbTaT 00y4YeHUsl HE JOCTUTHYT, 00ydaro-
IIMKCS HE MOXKET T0Ka3aTh 3HAHUS HAa YPOBHE BOCIPOHM3BEACHUS M OOBSCHEHHUS WH(MOpPMAIIHH,
HE MOXET I10Ka3aTh UHTEJUIEKTyaJIbHbIE HABBIKY PEIICHUS IIPOCTHIX 3a7ad.

8 YueOHo-MeTOqMYecKOe U HHPOPMALMOHHOE o0ecnedeHre TUCHUTLTMHBI (MOIYJIsT)

a) OcHoBHas JuTEpaTypa:

1. Kapenosa, E. J[. OCHOBbl MHOTONOTOYHOTO W HapajjIeIbHOTO MPOrpaMMUPOBAHUS:
Yuebnoe mocobue / Kapenosa E.JI. - Kpacuosip.:CDY, 2016. - 356 c.: ISBN 978-5-7638-3385-0.
- Tekct : anexTponHsIit. - URL: https://znanium.com/catalog/product/966962 (mara obparieHus:
28.10.2020). — Pexxum nocTyma: 1Mo MOAIMHUCKE. .

2. ®eporos, U. E. Monenu napamiensHoro nporpamMmmupoBanus: [Ipaktuueckoe nocodue /
®enoroB U.E. - Mocksa :COJIOH-IIp., 2017. - 392 c. (bubnuoteka nmpodeccuonana)ISBN 978-
5-91359-222-4. - Tekcr : anexTponHsbIit. - URL: https://znanium.com/catalog/product/858609
(mata oopamenus: 28.10.2020). — Pesxxum mocTyrma: 1mo moamnuckKe.

0) /lomoJiHUTe IbHASA JIUTEpaTypa:

1. Komnreiotepusie Hayku. JlepeBbs, onepannoHHble cucteMsl, cetu / U.d. Acraxo-
Ba, I.K. Acranun, U.b. Kpeikko. - Mocksa : ®DU3MATIIUT, 2013. - 88 c. ISBN 978-5-9221-
1449-3, 500 sk3. - Tekcr : anexrponnsii. - URL: https://znanium.com/catalog/product/428176
(mata obpamenus: 28.10.2020). — Pexxum gocTyma: mo momucKe.

2. Oneparmonnsie cuctembl. OcHoBbl UNIX : yueGHOe mocobue / A.b. BaBpeHrok,
O.K. Kypsimiea, C.B. Kyrenos, B.B. Makapos. — Mocksa : UHOPA-M, 2021. — 160 c. +
Homn. martepuansl [DnekTpoHHbI pecypc]. — (Cpennee mpodeccuoHaabHOe 00pa3oBaHHE). -
ISBN 978-5-16-013981-4. - Tekct : ANIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1189336 (mata oopamerus: 28.10.2020). — Pexxum gocTy-
11a: 10 MOJAIHUCKE.

3. Kayniuraes, A. H. JlabopaTopHbIit TpakTUKYM 110 nucuuruinae "Teopust BEIYUCIUTEN b-
HBIX nporeccoB"” : yueOHnoe mocodue / A. H. Kanuraes, B. /1. Tyraposa, 1O. B. Kouepxunckas ;
MI'TVY. - Maruutoropck : MI'TV, 2013. - 1 anektpos. ont. guck (CD-ROM). - 3ari. ¢ tutyi.
skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1320.pdf&show=dcatalogues/1/1123



https://znanium.com/catalog/product/966962
https://znanium.com/catalog/product/858609
https://znanium.com/catalog/product/428176
https://znanium.com/catalog/product/1189336

551/1320.pdf&view=true (nara o6pamenus: 23.10.2020). - MakpooObeKT. - TeKcT : 31eKTpoH-
HBIH. - CBegeHus goctynHbl Takke Ha CD-ROM.

B) [Iporpammuoe odecnnieuenne u UHTEpHET-pecypcehl:

Ilpoecpammmnoe obecneyenue. TUIEH3UOHHOE MPOTPAMMHOE OOECIICYCHHE: OINEPALMOHHAs
cuctema; oprcHbIE TPOrpaMMBbl; MATEMAaTUYECKUE MTAKET, CTATUCTUUECKUE MaKeThl, yCTAHOBIICH-
HblE Ha KaXIOM IIEPCOHAILHOM KOMIbIOTEpe BbluucaurenpbHoro ueHtpa ®dI'bOY BIIO
«WMI'TY».

[lepedyeHpb MHMIIEH3MOHHOTO MTPOrPAMMHOTO 00ECIICUEHUS 110 CChLIKE:

http://sps.vuz.magtu.ru/Shared%20Documents/Forms/Allltems.aspx?RootFolder=%2FShar
ed%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%
D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%
B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A
1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D
0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D
0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%
BE%D0%B5%20%D0%9F%D0%9E &Initial Tabld=Ribbon.Document& VisibilityContext=WSS
TabPersistence
OdunmanpHpie CaiiThl TMPOMBINUICHHBIX MPEANPHUIATHI W opranu3amid: http://www.mmk.ru,
http://www.creditural.ru, http://www.magtu.ru, http://www.gks.ru u T.1.; pa3pabOTYHUKOB ITIPO-
rpaMMHBIX TIPOAYKTOB: http://www.statsoft.ru, http://www.microsoft.com, http://www.ptc.com u
T.I;  CalThl  Jaboparopwii  KoMmbloTepHou  rpadukm  http://graphics.cs.msu.ru
http://cgm.graphicon.ru.

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCHUIIMHBI (MOYJIs1)

MaTCpI/IaJ'II)HO-TeXHI/ILICCKOG obecreyeHne JUCIHHUITIIIMHBI BKIIIOYACT:

Tun u Ha3BaHUe ayAUTOPUHU OcHaluenue ayuTopun
JlexunonHas ayauropus MynbTUMEAUIHBIE CPEICTBA XPAHECHMS, IIEpEJaul U
npeJcTaBiIeHnss HHPOPMaLUU
KommnsrorepHslii knacc [Mepconanbubie KoMITbIOTEPHI ¢ makeToM Office, Brixomom

B IHTEpHET U ¢ JOCTYNOM B 3JIEKTPOHHYIO HH(OpMAaIu-
OHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA

Aynuropuu g camocrositenibHol | Bee kimacest YUT u ACY ¢ nepcoHanbHBIMU KOMIIbIOTE-

paboThI: KOMITBIOTEPHBIE KIIACCHI; pamu, BbIXOJOM B MIHTEpHET U ¢ JOCTYIIOM B 3JIEKTPOH-
YUTATBHBIC 3QJI6I OMOINOTEKH HYI0 HH()OPMAITMOHHO-00pa30BaTENBHYIO CPETy YHUBED-
cuTera

Aynuropuii Ui rpynnoBbIX ¥ uH- | Aya. 282 u knaceel YUT u ACY
TUBUIYalTbHBIX KOHCYJIbTALUH, Te-
KYILIET0 KOHTPOJIS ¥ IPOMEXKYTOU-
HOH aTTecTalun

TTomemenus mis camocrosarenbHoit | Knaccel YUT u ACY
paboThl 00yUarOIUXCsl, OCHAIIEH-
HBIX KOMIIBFOTEPHOUN TEXHUKOU €
BO3MO>KHOCTBIO MOJKIFOUEHHUS K
cetu «VHTEpHET» M HATUYHEM J0-
CTyMa B JIEKTPOHHYIO HH(]pOpMa-
[IMOHHO-00Pa30BaTEIBHYIO CPENY
OpraHu3aluu

[Momermenus ans xpaneHus u npo- | LlenTp nndopMaoHHbIX TexHoIOrui — aya. 379
(HIaKTHIECKOTO 00CTYKUBAHUS
y4eOHOT0 000pYy1I0BaHHS
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http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://www.mmk.ru/
http://www.creditural.ru/
http://www.magtu.ru/
http://www.gks.ru/
http://www.statsoft.ru/
http://www.microsoft.com/
http://www.ptc.com/
http://graphics.cs.msu.ru/
http://cgm.graphicon.ru/
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