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CIIMCOK HCIIOJIbB3OBAHHBIX NCTOYHMKOB



MNEPEYEHD YCJOBHBIX OBO3HAUYEHU CUMBOJIOB, EJJUHUIL U
TEPMHWHOB

[3HaueHMe] | — B KBaJpaTHBIX CKOOKaX MPUBOIUTCS 3HAUCHUE BEIIMIMHBI
(mapameTpa) Mo yMOJIYAHHMIO.

KMD | — Kernel Mode Driver (npatiBep pexxuma sijipa).

VDD | — virtual DOS device (Buptyasbnblii apaiisep DOS).

HpaiiBep | — npaiiBepa pexxuma sigpa OC Windows 2000, npegHazHaueH-
HBIN JIJ1s1 yTIpaBJIECHUE YIPABIECHUS MACC-CIIEKTPOMETPOM
MU 1201-AT'M.

Monynb | — MOaylb B3auMOJIeHCTBUS ¢ apaiiBepom s Delphi 5.

DDK | — Microsoft® Windows 2000® Driver Development Kit.

IRQ | — Interrupt Request Query wim npepbiBaHre 000PYI0BaHHUS.



BBEJIEHHUE

WHCTpyKIMS OMMCHIBACT CTPYKTYPY M MPUHIUIBI pabOThI JpaiiBepa pexuma
sapa OC Windows 2000 (nanee opaiigep). JlpaiiBep npeaHa3sHaueH JJisl yIpaBieHUs
Macc-criekrpomerpoM MU 1201-AI'M. /IonoJHATENTBHO IPUBEAECHO ONKMCAHUE MOIY-
JIs1 B3aMMOZCHCTBUS ¢ apariBepom st Delphi 5 (manee mooyns).

VYopasnenne wmacc-ciekrpomerpoM MUM1201-AI'M tpebyer oOpamieHus K
MopTaM BBOIA-BBIBOZA Tporieccopa’’. Omepanmonnas cucrema Windows NT/2000
3allpelaeT HEeMoCPEACTBEHHYI0 pabOTy MPUKIAIHBIX MPOrpaMMm C MOpTaMU BBOAA-
BbIBOJIa Ipoueccopa. i nmoaaepXku padOThl MPUKIAIHBIX MPOrpaMM € MOPTAMHU
BBO/Ia-BbIBO/IA HEOOXOIUM JIpailBEp yCTPOMCTBA, pabOTAIOIINNA B PEXHUME SApa CHUC-
teMmbl (kernel mode driver unu KMD).

Hns paboter DOS-niporpamM, 00pallarouxcs HENOCPEACTBEHHO K MOpTaM
BBOJIa-BbIBOJIA MPOLIECCOPA, TAKKE HEOOXOAUM JpaiiBep npeaHazHaueHHbii 1y DOS-
okHa Windows NT/2000 u nmpeoOpa3zyroiuii 3Tu oOpailieHusi B 00palieHus K apaiiBe-
py sapa (virtual DOS device, VDD), onucanue cOOTBETCTBYIOIIETO ApaiiBepa CM. B
[1].

Hacrosiuit  npaiiBep sBisercss moaudukanueit apaiiBepa, mepBOHaYaIbHO
pa3zpabotannoro maings OC Windows NT 4.0. OcHOBHbIE U3MEHEHHSI KOCHYJIHUCH pac-
mupeHus QyHKUUN TpaiiBepa — 100aBiIeHbl (PYyHKIIMH KOMILIEKCHBIX Olepaluii BBO-
11a/BBIBOJIA, CHUKAIOLIME HArpy3Ky Ha MPOLIECCOp, 33 CUET YMEHBIIEHUSI HEO0X0IUMO-
IO 4ucia BBI30BOB JipaiiBepa; J00aBlIeHa MOAAEPKKA OCOOEHHOCTEH CHUCTEMBI
npaiiepoB Windows 2000 — PnP cucrema, nuHamuyeckas 3arpy3ka U BBITpPY3Ka
JpaliBepoB, YCTAHOBKA JpaiiBepa B CUCTEMY CTaHJapTHbIMU cpeiacTtBamu Windows
2000. [paiiBep mOAIEPKUBAET MOJHYK) COBMECTUMOCTH C IMPOTPAMMAMM, HUCHOJIb-
3YIOIKUMU Tpeabiayinyto Bepcuto apaiisepa mias OC Windows NT 4.0.

JpaiiBep HanmucaH Ha s3bIKe mporpamMmupoBanus CH U peanusyeT (QyHKIHUH
JOCTyIa K MOPTaM BBOJA-BbIBOJA IpOLIECCOpPa U HEKOTOpBIE 0oJiee CIOXKHBIX OIepa-
IIUY BBOJA/BBIBOJIA.

Monynbs B3auMOAEHCTBUSA oOecreurBaeT Habop (QyHKIMI, oOneryaromui u
ynpouatouui oOpamienue K apaisepy u3 nporpamm Delphi 5. Monyne Hanucan Ha
a3bIke mporpammupoBanus Borland Pascal.

") TopTsr BBOKA-BEIBOAA MPOLIECCOPA TIPUMEHSIOTCS JUTSl YIPABIICHHS BHEIIHIMH YCTPOMCTBAMIL



1. OBIIEE OITMCAHME ITPOT'PAMMHOI'O OBECIIEYEHUA

1.1. ITpuHOUNBI PABOTBI WINDOWS NT C BHEIHTHUMHA
YCTPOMCTBAMMU

Hns ynpasnenust macc-criektpomerpoM mnog Windows NT/2000 neobxomum
JOCTYIl K TMOpTaM BBOJA-BbIBOJa mpoueccopa. [Ipsmoit goctym k mopraMm BBOJA-
BbIBos1a Onokupyetrcss OC Windows NT/2000 B memnsax moBblllieHUs] O€30MIaCHOCTH U
CTaOMIBHOCTH PaboOThI cucTeMbl. JlOCTyn K mMOpTaM BO3MOXKEH TOJIBKO Yepe3 CHellu-
anpHBIN apaiiBep Windows NT/2000, pabotatommii B pexxume sgpa (kernel mode
driver).

B camom oOmieM u O4eHb YNPOIIEHHOM BHUJE CXeMa B3aUMOACHCTBUS TPH-
kinaaaeix nporpaMmMm Windows NT/2000 ¢ mopramu BBozLa-BLIBozLal) npuBEACHa Ha
puc. 1.1.

Hns ynpasnenust Macc-ciekrpomerpom MI1201-AI'M B onepalidiOHHOM cUC-
teme Windows NT/2000 co3nan apaiiBep siapa «MI1201.sys», onuckiBaeMblii HUXKE.
HpaiiBep siBisieTcs nepepabOTaHHONW Bepcrel CTaHIapTHOTO JpaiiBepa BBOAA-BHIBOJIA
B MOpPTHI, nmoctasisieMoro Microsoft Corp. B cocraBe «Microsoft® Windows 2000®
Driver Development Kity.

Puc. 1.1

1.2. KOMILUIEKT IOCTABKH JPAVIBEPA

B3AUMOJENCTBUE ITPUKJIAIHBIX [TIPOTPAMM WINDOWS NT C [TIOPTAMHU
BBOJIA-BbIBOJIA

IIpuknanHas nporpamma
it Windows NT

A

A 4

®daitnosag cucrema OC Windows NT

A

A 4

JpaiiBep pexxuma siapa OC

A A

A 4 A 4

ITopT BBO1a-BBIBOAQ . e e ITopT BBO1a-BBIBOAQ

HpaiiBep «MI1201.sys» — nporpamma Ha si3bike Cu. JlpaiiBep npenocraiis-
€TCSl B KOMILJIEKTE C UCXOJHBIM KOJIOM U HACTOSIIIEH JOKYMEHTAUEH.



B xoMIuIEKT BXOIAT:

['oTOBBIIT K YyCTaHOBKE JpaiiBep, cM. manky «\/lpaiiBep sapay:

1.1.
1.2.

«MI1201.sys» — ucnomHsieMbIit daiin npaiiBepa;
«MI1201.inf» — inf-¢aitn onepamumonnoit cuctemsr Windows 2000, He-
00XOUMBI1 111 yCTAaHOBKU JpaiiBEpa B CUCTEMY.

Onucanue apaiiBepa, cM. nanky «\/{oxkymeHrarus.

Ucxonubiii Teket apaiisepa (BHUMAHUME!!! myist koMnuiisiiuu MCXOIHOTO KO-
na HeobxonuM «Microsoft® Windows 2000® Driver Development Kity), cm.
nanky «MI1201AGM» , rne HaxopsTes:

3.1.

3.2.

daiimer «MI1201AGM.dswy», «MI1201AGM.ncb» u «MI1201AGM.-

opt» — (aitnsl mpoekra MS Visual C++ 6.0 SP5, no3Bositomre Moau-

¢uuupoBaTh U KOMIWJIMPOBaTh MCXOJHBIM KOJA JpaiBepa CpeacTBaMu
rpaduueckoit cpeast MS Visual C++ 6.0. IIpoekT mo3BoJiseT noay4uTh
paboTocnocoOHBIN Kof ApaiiBepa, HO TpeOyeT HAaCTPOMKHM IMapaMeTpoB

BpyuHy10. Onucanre HeoOX0IMMON HAcTpOilku rpaduyeckoil cpensl MS

Visual C++ 6.0 He BXonUT B JaHHBINA JOKyMEHT. [locTaBisiemblid TPOEKT

HE TapaHTUpYyeT pabOTOCHOCOOHOCTh MCIOJIHAEMOro kona. g rapas-

TUPOBAHHOW pabOTOCIOCOOHOCTH PEKOMEHIYETCSl KOMIUJISLIMS JpaiiBe-

pa cpencrBamu DDK.

[Tanka «KernelDrvy» comep>KUT UCXOHBIA TEKCT ApaiiBepa U BCIOMOTra-

TEIbHBIE MPOrpaMMbl M (ailibl UIsI €ro KOMIWISLUH, OTIAJKH U

3aIrycKa:

3.2.1. «dirs» — aiin npoekra DKK.

3.2.2. «Mi11201lioctl. H» — onucanue koMaHJ M CTPYKTYp AaHHBIX JJIs
B3aUMOJICHCTBHUSA C JPANBEPOM U3 MOJIB30BATEIBCKUX MTPOTrPamMM.

3.2.3. «MakeFre.cmd» — xomnunupyer FREE Bepcuro apaiiBepa (mis
pabotsl) cpencrBamu DDK u nomemtaer pesynasrar «MI1201.sys»
B nanky «KernelDrvy.

3.2.4. «MakeChk.cmd» — xomnunupyer CHECKED Bepcuto apaiiBepa
(mns  ommanku) cpeactBamu DDK  wu  nmomemaer pesynbrar
«MI1201.sys» B manky KernelDrv. BHUMAHME!!! CHECKED
Bepcusl JpaiiBepa paboTaeT TOJMbKO B pexkume oTiaaku Windows
2000, nraue CHECKED Bepcus npaiiBepa MOXKET BBI3BaTh Kpax
CUCTEMBI.

3.2.5. «RestartDriver.cmd» — xomupyer «MI1201.sys» wu3 nanku
«KernelDrv» B cUCTEeMHYIO TanKy JpailBEpoOB U IEpe3amycKaeT
npaiiBep (6e3 mepesarpysku cucrembl). BHUMAHME!!! 3amyck
MOJIU(HUIIMPOBAHHOTO JpaiiBepa MOXKET BbI3BAaTh Kpax CHUCTEMBI U
HEBO3MO)KHOCTh Iepe3arpy3ku — Kpax IMpU MOCHEeayIoLEen 3a-
rpy3ke. Bbl TOJKHBI MpeaBapUTEbHO 00ECIEYUTh BO3MOXHOCTh
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3arpy3ku ansrepHaTuBHOM OC € BO3MOKHOCTBIO BPYYHYIO Yya-
auTh ¢aitnn «%systemroot%\system32\drivers\mil1201.sys».

3.2.6. ITanka «Sys» COIEPKUT HCXONHBIA TEKCT ApauBepa, pecypechbl U
daitnbl onucanus npoekra ans DDK:
3.2.6.1. «<FuncMil201.c», «FuncMil1201.H» — BcmomorarenbHEIC

GyHKIUY.

3.2.6.2. «MI1201Get_SetControllnfo.c», «MI1201Get -
SetControllnfo.h» — ¢pyHkuMM MHPOPMALMOHHBIX BBI30BOB
JparBepa.

3.2.6.3. «Mi11201.c», «Mil201.H» — ocHOBHbIE (QyHKIMHU apaii-
BEpA.

3.2.6.4. «Mi11201.RC» — ¢aiin pecypcos.

3.2.6.5. «common.ver» — ONKMCaHUE BEPCHUU ApaiiBepa.

3.2.6.6. <MAKEFILE», « SOURCES» — ¢aitnbl npoekra DDK.

3.2.6.7. manku «obj», «objchk» «objfre» myctsle, oHU HCTIOIB3Y-
1orcst DDK npn komnumnsinuy npoekra.

3.2.7. [Tanka «utils» coaepkuT BcroMmorarenbHble YTUIUTBL Windows
2000. ITonpoOHee yTUAUTHI U UX HA3HAYEHUE HACTOSAIIUNA JIOKY-
MEHT HE OIHCHIBAET.

3.2.8. manka «Debug» ucnons3yerca MS Visual C++ 6.0.

1.3. YCTAHOBKA JIPAUBEPA B CUCTEMY

BHUMAHME!!! Xotsa npaiiBep 1 ObLI MIPOTECTUPOBAH HA HECKOJIBKUX KOM-

IIbKOTCPAX, HO 3allyCK zxpaﬁBepa MOXCT BbI3BATH KpaX CHUCTECMbI U HCBO3MOXHOCTb

nepe3arpy3ku — Kpax IpH Hocienyromieil 3arpyske. Bol 10KHBI 00ecieuyuTh BO3-

MOYKHOCTb 3arpy3ku ansrepHaruBHON OC, ¢ BO3SMOXXHOCTBIO BPYYHYIO YIAJIUTh (ailr
«%systemroot%\system32\drivers\mil1201.sys».

YroObl yCcTaHOBUTH JApaiiBep (moapa3zyMeBaeTcs, 4To HeoOXoaumoe o0opyo-

BaHME YCTAHOBJICHO B KOMITbIOTEP M MOJKII0UeHO K MIU-1201 AT'M):

)
2)

3)
4)

S)
6)

JBaxkapl mienkHuTe «YcraHoBka oOopymoBaHus» (Add/Remove Hardware) B
«ITanenm ynpasnenus» (Control Panel).

Bri6epute «J106aBUTH/MPOBECTH TUArHOCTUKY ycTpoicTBa» (Select Add/Troub-
leshoot a Device).

Bri6epute «Jlo6aBnenue HoBoro ycrpoiictBa» (Add a new device).

Bribepute «Het, BiOparh o6opynoBanue u3 cnucka» (No, I Want to Select the
Hardware from a list).

Bri6epute «/Ipyrue ycrporictBay (Other Devices).

Haxxmurte «YcranoBuTh ¢ aucka...» (Have Disk) n ykaxute Ha mamnky comepika-
mytro daitnnel «MI1201.sys» u «MI1201.inf» (manka «\[paiiBep sapa»).
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Cucrema crkormupyet aitn MI1201.sys B manky «%systemroot%\system32\drivers» u
samyctut npaiiBep. ®aiin MI1201.inf ompenenseT JI0orM4ecKyro KOH(PHUTypauio
JparBepa.

1.4. OCTAHOBKA/3AIIYCK JPAUBEPA U YJIAJIEHUE JIPAVUBEPA

YroObl OPUOCTAaHOBUTH paboTy JpadiBepa WIM yIAIUTh JpaiiBep
(moapaszymeBaeTcs, 4To ApaiiBep ObLT yCTAHOBIIEH):
1) IllenkuuTe MpaBoli KHOMKOW MBI Ha «MO# KOMITBIOTEPY.
2) Breibepute «Ob60pynoBaHue» U HAKMUTE «JluceTuep yCTpOMcTB.
3) BriGepute B MeHIO «Bumy» MyHKT « YCTPOMCTBA 110 TUITY ».
4) Ilenxkuute nBakapl B crivcke Ha pazaene «MU-1201 AT My.
5) llenxuure npaBoi kHOMKOM MbIH Ha «MU-1201 AI'M JlpaiiBep BBOja/BhIBOIA
B ITIOPTHD».
6) Breibepute «OTKIIOYUTD...» — JJI OTKJIIOUEHUs (MPUOCTAHOBKH) ApaiiBepa WIn
«YnanuTe...» — I yIaJEHUs IpaiBepa U3 CUCTEMBI.
OTKITIOYEHHBIN paiiBep MOXKET ObITh BIIOCIEACTBUU 3aIylIeH B JII0O0H MOMEHT. [l
3alycka OTKJIIOYEHHOTO JpaiiBepa BBIMOJIHUTE NYHKTHI 1)+5) u BbIOepuTe
«3a1eiCTBOBATh.

1.5. KPATKOE OIMMCAHUE MAPAMETPOB INF-®AIA

B OC Windows 2000 npaiiBepbl yCTaHaBIMBAIOTCS B CUCTEMY MOCPEICTBOM
cTaHAapTHOM npouenypsl. [TapameTpsl yCTaHOBKH TpeOyeTCsl yKa3aTh B CIIEHUATIbLHOM
daiine ¢ pacmmpenueM INF. Cucrema Windows 2000, B COOTBETCTBUU C JTaHHBIMU
INF-daiina xonmupyeT HEOOXOAUMBIE UCTIOHIEMbIC (aiiibl U (ailyibl TaHHBIX, CO3/a-
eT HeoOXOIUMBIE pa3/Iebl peecTpa U, INIAaBHOE, PE3EPBUPYET 3a ApailBEpoM HE0OXo-
JTUMBbIE CHCTEMHBIE PECYPCHI.

Hacrosimuit npaiiBep He oOnanaer HukKakoi crienuduyeckor mist MU-1201
AI'M ¢yHkmmonanbHOCThIO. 110 CyTH, 3TO yHUBepcalbHBIA JIpaiiBep BBOAA/BbIBOJA
U, CIIEJOBATEIbHO, IpaliBEp MOXKET UCIOJIb30BATHCA JUISl YIPABIEHUS IPYTUMU MPH-
O0opamu, B TOM 4HcCiie U NpUOOpaMH UCIIONB3YIOMMMHU (PU3HUYECKYIO MaMsITh, BMECTO
HOPTOB, JUIsl OOMEHA JaHHBIMH U 11711 NPUOOPOB, UCHOJIB3LIOIINE IPYTHUE TUATA30HBI
U JPYyroe KOJIM4eCTBO JUANa30HOB (JipaiiBep noaaepxkupaeT 10 10 nuama3zoHoB).

JInst ncronb30BaHUs IPYTUX JMANa30HOB WIM TUIIOB MOPTOB CIEAYET OTpe-

JTAKTUPOBATh pa3Ae:

[MI1201.NT.FactDef]

ConfigPriority=HARDRECONFIG

IOConfig=120-127(3ff::) ; 10 bit decode ranging from 120-127
IOConfig=EDOO-EDFF (3ff::) ; 10 bit decode ranging from EDOO-EDFF

3JIeCh NPUBEICHO coneprkanue pasaena u3 « MI1201.INF», nocraBnsiemoro ¢ apaiise-
pOM.
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VYka3zaB cooTBeTcTByIOLIEE KoauuecTBO mapamerpoB /OConfig= u ucnpaBuB
ux 3HaueHus (cM. nokyMeHraiuioo Kk DDK), MOXHO M3MEHHUTH YUCIO AMANA30HOB U
JMana3oHbl UCIONIb3yeMbIX MOPTOB. YkazaB napametp MemConfig = MOXHO H3Me-
HUTb TUI UCIOJb3YEMBIX TOPTOB HA (PUZUUYECKYIO MAMSTh.

JI1sl yCTaHOBKM HOBBIX MapaMeTpoB, ApanBep CIEIYeT yIaduTh (CM. ITyHKT
1.4) u yctaHOBUTH 3aHOBO (CM. IyHKT 1.3), ucnomns3ys uameHeHubiii INF-daitn.

1.6. 3AMEYAHUSA IO BE3OITACHOCTHU U KOHTPOJIIO IOIIYCKA K
YHPABJIEHHIO

Hacrosimas Bepcust npaiiBepa HE MOKET KOHTPOJIMPOBATH MIPaBa MOJIb30BATENs
Ha J0mycK K (yHKuMsM apaiiBepa. byayuu ycTaHOBIEHHBIM M 3amylIEHBIM (CM.
nyHkTel 1.3 u 1.4) npaiiBep mo3BojsieT JII0OOMY JIOKaIbHOMY IOJIB30BaTENI0 00Opa-
IaThCA K CBOUM (PYHKIIMSIM B TIOJTHOM OOBbEMe.

OTO0 TpUBOAUT K  HEOE30MacHOCTH [paiiBepa s OOOpyIOBaHUS Macc-
cnekrpomerpa. Hampumep, m1000i1 moibp30Baresib MOXKET U3MEHUTh HACTPOMKU Macc-
CHEKTPOMETPA, YTO MOXKET MPUBECTU K €r0 HEPAOOTOCTIOCOOHOCTH MM JJaXKe TOJIOM-
KE.

HpaiiBep, Takxke, HeOe30MaceH AJig paboTOCIOCOOHOCTH M YCTOWYMBOCTH Ca-
Mot OC. Hampumep, 3710HaMEpPEHHBIN WM OMIUOOYHBIA BBI3OB JUTUTEIHHOM Orepa-
IUNA OXKUIAHUS, MOXKET CYIIECTBEHHO YXYALIUTh OTKIMK CUCTEMBI B IPYTHX MPHIIO-
KEHUSIX U Jlaxe OJIOKMPOBAThH BHIMIOJHEHUE APYTUX MTPUIIOKEHUN.

Pemenuem 3Toi ipoGiieMbl MOXKET CTaTh JOMOJIHEHHUE JApaiBepa CpeacTBaMu
KOHTPOJISL JOTyCKa ToJib3oBaTess, nmeromumucs B cocrae OC Windows 2000. [lo-
MOJIHEHHUE JpaiiBepa CPeICTBAMH KOHTPOJIS JOMyCKa TpeOyeT NopadoTKu ApaiBepa.

2. OINCAHUE ®YHKIIUN U ®OPMATA JAHHBIX JIPAUBEPA

2.1. OBPAIIEHME K JIPAUBEPY

B3anmozeicTeue NpUKIAAHOW IPOrpaMMbl C JIPAaMBEPOM OCYILECTBIISIETCS
4yepe3 BBI30BbI CUCTEMHBIX (DYHKIIHA, TpUBEICHHBIC B Ta0M. 2.1.

Tabmuna 2.1

OYHKIMKM WINDOWS API JiJ151 PABOTBI C JIPAUBEPAMM S1JIPA

DyHKIYA HasHayenue

1. CreateFile() Coznaer ¢ainossiil geckpuntop (HANDLE) no cumBosiu-
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DyHKIMA HasHnayenue

YECKOMY MMEHHU JparBepa.

2. CloseHandle() YHUUTOXKAET IECKPUIITOP, CO3MaHHbIN (yHKuuen CreateFile
1 0CBOOOXKJIA€T PECYPCHI.

3. DevicelOControl() | O6MeH TaHHBIMU C IPAWBEPOM.

1.6.1. CreateFile()

Ins paboTel ¢ JpaiiBepoM HEOOXOIMMO c€O3/1aTh (halIoOBbIN JECKPUIITOP
(HANDLE) nocpenctom Bbi3oBa CreateFile(). B xauecTBe nmapaMeTpoB nepeaaeTcs
uMsi (haiiJIoBOro yCTpOWCTBA, CO3AAHHOTO JpaiiBepoM mpu 3arpys3ke. [Ipu Bwi3oBe
CreateFile(), 3amaercst pexuM JOCTyIa (3alUCh/ITECHUE), PEKUM COBMECTHOTO J[OC-
Tyna, mapaMmeTpbl 3alIUIIEHHOCTH, pa3pellieHne Ha cosfnaHue daina, arpulyThl U
m1a010H. BONBIIMHCTBO ATUX MapaMeTpoB AJis pabOThI C IpailBEpOM HECYIIECTBEHHBI,
TUTIMYHBIC 3HAYEHUS [TapaMEeTPOB MPUBEEHBI B Ta0M. 2.2.

[Tpumep noaxmrodueHus K aparisepy (Ha [lackaie):

HDevice := CreateFile(
"\\M11201 Dev', // umsa gpaiiBepa
GENERIC READ or GENERIC WRITE, // Tun goctyna
FILE SHARE READ, // pa3pemierre COBMECTHOTO IOCTyTia

nil, // anpec onucaHus MpaB JOCTyma

OPEN_EXISTING, // Kak co3/aBarhb (aii

0, // arpuOyTHI (haiina

0 // unentudukarop daina 11l KOMUPOBaHUS aTprOyTOB daiina
);
B nepemennoit HDevice O6ynet Bo3BpaiieH aeckpuntop ¢aina (handle) mis nocrymna
K JIpanBepy.

JlpaiiBep moiep)KUBaeT CUMBOJIMYECKOES MMs, MCIIOJIb30BaBIIECeCs B TPE/IbI-
nytuiert Bepcun Apaiiepa 11 Windows NT: "\\.\PortlODev'. OTo, BMecTe ¢ moaaepx-
KOW COOTBETCTBYIOIIHUX (D)YHKIIUH BBOJA/BBIBOJIA, MIO3BOJISET UCIOJIHATH IMPOTrPaMMBI,
HaIMCaHHBIC MO MPEABITYIINYIO0 BEPCHIO JipaliBepa, 03 H3MECHEHUH.

1.6.2. CloseHandle()

Jlnst 3aBepiieHust paboThl ¢ ApaiiBepoM HE0OXOIMMO OCBOOOIUTH (HaiIOBBIIM
neckpuntop mnocpenctBoMm BbizoBa CloseHandle(). B kadectBe mapamerpa
nepenaeTcs JeCKpUITOp, CO3aHHbIi paHee BbI3oBoM CreateFile(). Hampumep:

CloseHandle(HDevice);

JAHHBIN BBI30B OCBOOOXKIAET CUCTEMHBIE PECYPCHI U MPEKpallaeT JOCTYI K JpaiiBe-

py-

Tab6mura 2.2



13

1.6.3. DevicelOControl()

OOMeH TaHHBIMH C JIpaiiBEpOM MPOUCXOTUT MOCPEICTBOM BHI30BOB (DYHKITHH
DevicelOControl(). B kauecTBe mapaMeTpoB IeEpeAaeTcsi IECKpPUNTOP yCTPOWCTBA,
yHOPaBISIOMMA Kof, Oydepsl JaHHBIX AJI BXOAHOW U BBIXOIHOM MHGOpMAIMH U UX
pa3Mepsl, a TakKe JJIMHA BO3BPAILEHHON MH(OPMAlMM U yKa3areiab Ha CTPYKTYpYy
JUIsl aCHHXPOHHOM paloThI C YCTPOWCTBOM. YHPAaBISAIOMIUNA KOJ (popMuUpyercs u3 Ou-
TOBBIX MOJI€H, TOBOPSIIMX CUCTEME O BhI3biBaeMoiu (yHkiuu. Hanmpumep, 3anuch B
HOPT:

DevicelOControl(
HDevice, // unentudukarop ¢aina
IOCTL _GPD _WRITE PORT UCHAR, // koI oTiepaIuu
@buf, // yxazarens Ha Oydep ¢ JaHHBIMU BBIBOJA
SizeOf(buf), // pazmep Oydepa ¢ JaHHBIMU BBIBO/A

nil, // ykazarenb Ha Oydep A MOTydYeHUs JaHHBIX BBOJIA

0, // pazmep Oydepa niis noaydeHus JTaHHBIX

ret,  // mepeMeHHas Uil pa3Mepa BO3BPALAEMBbIX JaHHBIX

nil // yKkazaTenb Ha CTPYKTYpPY aCUHXPOHHOTO BBOJ1a-BbIBOJIA

)

AHAJIOTMYHO, YTCHUC 1TOPTA:

DevicelOControl(
HDevice, // unentudukarop ¢aina
TIAPAMETPBI ®YHKLUN CREATEFILE()®
Tun 3HaueHue

1. cTpoka \.\MI1201 Dev unu \\.\PortIODev
2. neoitHoe ciioBo | GENERIC READ or GENERIC WRITE
3. nBoitHoe cioBo | FILE SHARE READ
4. ykazarenb nil
5. nBomtHoe ciioBo | OPEN EXISTING
6. nBoitHOE ciioBO | 0
/. AECKPUTITOP 0

IOCTL_GPD_READ PORT UCHAR, // KOl oTmepaluu

@TmpPort, // ykazatens Ha Oydep C JaHHBIMHU BBIBO/IA
SizeOf(TmpPort), // pazmep Oydepa ¢ TaHHBIMH BBIBOJIA

%) Bce mapaMeTpel 31ech | Jalee IpUBEIeHE! B cHHTaKcrce Delphi.
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@Result, // yxa3atens Ha Oydep U1 MOIydeHHUs JaHHBIX BBOJA
1, // pazmep Oydepa A MOTyUeHUs JaHHBIX

ret,  // mepemMeHHas ISl pa3Mepa BO3BpaIlaeMbIX JaHHBIX

nil // yka3zarenb Ha CTPYKTYypy aCHHXPOHHOTO BBOJIa-BHIBOJIA

);

Pa3mepsl OydepoB MOIKHBI COOTBETCTBOBATH BbI3bIBaeMOM (yHkumuu. Hacrosias
Bepcus JipaiiBepa TpeOyeT TOUHOIO COOTBETCTBUs pa3zmepa Oydepa u dpynkuuu. Ile-
penadya Oydepa Kak MEHBILIEro, TaK U OOJBIIEr0 pa3MepoB NMPUBOAUT K OLINOKE —
HEBBIIIOJHEHUIO 3aTpe00BaHHOM Ollepanuu.

2.2. OCHOBHBIE ®YHKIIUU JPABEPA

OcHoBHbIe (DYHKITH ApaiiBepa nepedncieHsl B Tabm. 2.3. B cienyromux pas-
Jienax MPUBEACHO TOAPOOHOE ONMMCaHNe KX I0H PyHKIUU U hopMara UCIOIb3yEeMbIX
naHHbIX. Bee popmater nanHbIX onucansl B (aiine-3aromoske MI112011octl.h.

Tab6mura 2.3
OCHOBHBIE ®YHKIVU JIPAIIBEPA
CUMBOJBHBIN HIEHTUDHUKATOD Brimonnasembie nencTBus
xoza QyHKIHH
IOCTL_GPD READ PORT UCHAR UreHne MaHHBIX M3 MOpTa JJIWHOW OaWT, CJIOBO M
IOCTL_GPD READ PORT USHORT JBOIHOE CIIOBO, COOTBETCTBEHHO .
IOCTL GPD READ PORT ULONG
IOCTL_GPD WRITE_PORT UCHAR 3anuch JAHHBIX B TOPT JUIMHOW OaMT, CIOBO H
IOCTL_GPD_WRITE PORT USHORT JIBOMHOE CJI0BO, COOTBETCTBEHHO.
IOCTL_GPD_WRITE PORT ULONG
Hosble dyHKuuu apaiiBepa’
IOCTL_GPD READ PORT BUFFER UreHne MaccuBa JAHHBIX U3 TTOPTA.
IOCTL_GPD_WRITE PORT BUFFER 3anuch MacCHBa JAHHBIX U3 MTOPTA.
IOCTL_GPD WAIT ON_PORT OxunaHve B TEYCHUH 33JaHHOTO WHTEpBaJjia Bpe-
MEHU COOBITHS HA TIOPTY.
IOCTL_GPD WRITE_AND WAIT ON PO | 3anuch B noptT 1 + Oxupanve B TEUEHUU 3aJaH-
RT HOTO MHTEpBaJla BDeMEHHU COOBITHS Ha MOPTY 2.
IOCTL GPD MULTIFUNCTION 10 OPE- | [IpoBepka KoppekTHOCTH BXomHOTo Oydepa s

%) Kozt M. B daitme MI1201ioctl.h mmm MI1201ioct].pas.

Y MH-1201 ATM UCTIOJIb3YET TOJBKO MOPTHI pasMepoM OailT, HO JpaiiBep 00iazaeT BO3MOXKHO-
CTBIO 3aIUCH/YTEHHSI ¥ TIOPTOB IPYTUX Pa3MeEpOB.

>) DTH BYHKIMK OTCYTCTBYIOT B PEIBLAYIIEH BEPCHH.
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RATION CHECK INPUT BUFFER MULTIFUNCTION 10 OPERATION
[OCTL_GPD MULTIFUNCTION 10 OPE- | BrimosiHeHre MHOTO(YHKIIMOHAIBHOW omepaiuu
RATION MULTIFUNCTION 10 OPERATION

IOCTL MI1201 GET CONTROL INFO | 3ampoc uHbOopManuu o apanBepe

IOCTL MI1201 SET CONTROL INFO praBJ'ICHI/Ie I[p&leGpOM

IOCTL_MI1201_ABORT 3anpoc Ha HEMENJICHHOE NPEKPAIIEHUE BCEX Olle-
pamuii IpaiiBepa, HEMEIJIEHHO IIPEPBIBAET BCE
OKUJIaHUSI U BCE MHOTO(YHKIIMOHAJbHBIE OMepa-

ouu.

2.3. BBOJ OTMHOYHOI' O 3HAYEHHU S

Hpaiiep nipu Bb13oBe Devicel OControl ¢ xogamu:
IOCTL_GPD READ PORT UCHAR
IOCTL_GPD_READ PORT USHORT
IOCTL _GPD READ PORT ULONG

BBITIOJIHSIET YTEHUE JIAHHBIX W3 MOpTa JJIMHOW OalT, CJIOBO U JBOMHOE CJIOBO, COOT-

BeTcTBeHHO. Mcnionb3yercs caenyromuii popmar Oydepa ¢ nanubiMu BBoaa (INPUT):
typedef struct GENPORT READ INPUT ({

ULONG PortNumber;
} GENPORT READ INPUT, *PGENPORT READ INPUT;

rne PortNumber - anpec nopra.
HpaiiBep Bo3Bpainaer nanHbie B Oydepe BriBoga (OUTPUT) cienyroiero

dbopmara:
typedef struct _GENPORT READ OUTPUT ({

union {
ULONG LongData;
USHORT ShortData;
UCHAR CharData;
}i
} GENPORT READ OUTPUT, *PGENPORT READ OUTPUT;
Pa3mep Oydepa BrIBOJa 3aBUCHUT OT Koja orepanuu: 1 6aiT, 2 6aiita u 4 Gaifta, COOT-

BCTCTBCHHO.

2.4. BbIBOJ OTMHOYHOI'O 3HAYEHU S

Hpaiisep nipu Bo13oBe Devicel OControl ¢ xogamu:
IOCTL_GPD READ WRITE UCHAR
IOCTL _GPD _READ WRITE USHORT
IOCTL _GPD READ WRITE ULONG

BBITIOJIHSIET 3alUCh IAHHBIX B MOPT JIJIMHON OaiT, CJIOBO M JBONWHOE CIOBO, COOTBET-

ctBeHHO. Mcnonbiyercs cienytomuii popmar 0ydepa ¢ ganabimu BBoja (INPUT):
typedef struct GENPORT WRITE INPUT ({

ULONG PortNumber;
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union {
ULONG LongData;
USHORT ShortData;
UCHAR CharData;
}i
} GENPORT WRITE INPUT, *PGENPORT WRITE INPUT;
rne PortNumber - anpec nopta; Long|Short|{CharData - nannpie Jyisl 3allUCH B TOPT.
Pasmep Oydepa BBoga 3aBucHUT OT Koja onepauuu: 4+1 6aiT, 4+2 Oaiita u 4+4 Gaiita,
COOTBETCTBEHHO.
HpaiiBep He Bo3BpaiiaeT ganHeie B Oydepe BbiBoma (OUTPUT), B kadecTBe

pa3Mepa Oydepa BbIBO/IA CIEAYET YKAa3bIBaTh HOJb.

2.5. BBOJI MACCHUBA U3 OAUHOYHOI'O ITIOPTA

Hpaiisep nipu Bb13oBe Devicel OControl ¢ konoM:
IOCTL_GPD READ PORT BUFFER

BEITIONTHSCT YTEHUE MAcCHBa JIAaHHBIX M3 moprta. Mcnomssyercs ciemyromuii gpopmar
oydepa ¢ nanasimu BBoga (INPUT):
typedef struct  GENPORT READ MULTI INPUT BUFFER {
ULONG Port;
UCHAR PortType;
ULONG Count;
} GENPORT READ MULTI INPUT BUFFER, *PGENPORT READ MULTI INPUT BUFFER;

rne Port - anpec noprta; PortType - TUN mOpTa JOMYCTUMbIE 3HAYeHUs CM. Tabm. 2.4;
Count - YUCI0 CYNTHIBAEMbIX 3HAYCHUH.

Tabmuma 2.4
[TOJITEPKUBAEMBIE TUBbBI TTOPTOB
Tun nopra (ums 3nauenue | Pasmep mopra, OaiiT
CUMBOJIbHOM
KOHCTAHTBHI)
myPORT UCHAR |0 1
myPORT USHORT |1 2
myPORT ULONG |2 4
HpaiiBep Bo3Bpainaer nanHbeie B Oydepe BriBoga (OUTPUT) cienyroiero
dbopwmara:
typedef struct _GENPORT READ MULTI OUTPUT BUFFER {
GENPORT READ MULTI OUTPUT BUFFER HEADER Header;
tLSHArrayUnion Data;

} GENPORT_READ MULTI OUTPUT BUFFER, *PGENPORT READ MULTI_ OUTPUT_ BUFFER;

rae turt GENPORT READ MULTI OUTPUT BUFFER HEADER onpenenen

typedef struct _GENPORT READ MULTI OUTPUT BUFFER HEADER {
ULONG Count;
} GENPORT READ MULTI OUTPUT BUFFER_HEADER, *PGENPORT_READ_MULTI_OUTPUT_BUFFER_HEADER;
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a tun tLSHArrayUnion

typedef struct  LSHArrayUnion {
union {
ULONG ULong[1l];
USHORT UShort([1l];
UCHAR UChar([1l];
LONG Long[1];
SHORT Short[1];
CHAR Char[1];
}i
} tLSHArrayUnion, *PLSHArrayUnion;

Pasmep Oydepa BbiBoma 3aBucut oT Count - YUCIO CUUTHIBAEMBIX 3HAYCHUN H

PortType - Tutia nopra. U Beruucisercs tax:
BufferSize = PortSize (PortType) *Count+sizeof (GENPORT READ MULTI OUTPUT BUFFER HEADER),

rne PortSize(PortType) 3HaueHue pazMmepa nopTa B COOTBETCTBUHU ¢ Tab. 2.4.

2.6. BIBOJ MACCHBA B OJMHOYHbBIN [TIOPT

Hpaiisep ripu Be130Be DevicelOControl ¢ konom:
IOCTL _GPD_WRITE PORT BUFFER
BBITIONTHSIET 3aIIMCh MAacCHUBa JaHHBIX B MOPT. Mcnons3yeTcs cnemyromuii popmar Oy-
depa ¢ nanubimu BBoa (INPUT):
typedef struct _GENPORT WRITE MULTI INPUT BUFFER {
GENPORT WRITE MULTI_ INPUT BUFFER_HEADER Header;

tLSHArrayUnion Data;
} GENPORT WRITE MULTI INPUT BUFFER, *PGENPORT WRITE MULTI INPUT BUFFER;

rne Tun GENPORT WRITE MULTI INPUT BUFFER HEADER onpepeieH Tak

typedef struct _GENPORT WRITE MULTI INPUT BUFFER HEADER ({
ULONG Port;
UCHAR PortType;
ULONG  Count;
} GENPORT WRITE MULTI INPUT BUFFER HEADER, *PGENPORT WRITE MULTI INPUT BUFFER HEADER;

a tun tLSHArrayUnion

typedef struct LSHArrayUnion {
union {
ULONG  ULong[1];
USHORT UShort[1l];
UCHAR UChar([1];
LONG Long[1l];
SHORT Short[1];
CHAR Char[1];
bi
} tLSHArrayUnion, *PLSHArrayUnion;

Port - anpec moprta; PortType - THN TIOpTa NOMYyCTHUMBIC 3HAYCHHUS CM. TaOI. 2.4;
Count - 4iCIIO 3aNIUCHIBAEMBIX B MOPT 3HAYEHUM; Data - MacCUB JAHHBIX, TpOrpaMMa

A0JIKHA pa3MCCTHUTD 0071aCTh A0CTATOYHOI'O pasMepa, pasMep 00J1aCTH BEIYUCIIACTCS:
BufferSize = PortSize (PortType) *Count+sizeof (GENPORT WRITE MULTI INPUT BUFFER HEADER),

rie PortSize(PortType) 3HaueHue pa3Mepa nopTta B COOTBETCTBHUH ¢ Ta0. 2.4.
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JpaiiBep He Bo3BpamaeT nanHsie B Oydepe BeiBoga (OUTPUT), B kauectBe
pa3mepa Oydepa BbIBOAA CIETYET yKa3bIBaTh HOJIb.

2.7. O)KUJJAHUE COBBITUS HA MOPTY

Osxujanue B TEYCHUH 33JJaHHOTO MHTEpPBaja BPEMEHHU COOBITHS Ha MOPTY.
IOCTL_GPD_WAIT ON PORT
JanHast (GyHKIMS BBITIOJIHAET YTEHUE TIOPTA B TEUEHHUE MHTEpBaja BPEMEHH HE Ipe-
BOCXOJIAILETO 33/IaHHbI U CPAaBHUBAET PE3yJIbTaT YTEHUS C 3aJJaHHbIM 00pa3lioM IO
CIIEIyIOUIEMY AJITOPUTMY:

Ilopm and Macka = Obpaszey,

py 0OHAPYKEHUHU HKEJIAeMOT0 pe3yJibTara (BBIIOJHEHUN PABEHCTBA) WM UCTCUCHHUH
BPEMEHU — OXKHUJIAHKE MPEKpaIaeTcsl U BO3BPAILIAIOTCS pe3ysbTaThl oxkuaanus. Mc-

noJib3yeTcs cienyromuii hopmar Oydepa ¢ nanapiMu BBoaa (INPUT):
typedef struct _GENPORT WAIT INPUT BUFFER {

ULONG Port;

UCHAR PortType;
USHORT TimeOut;

USHORT TimeResolution;
ULONG Mask;

ULONG Patt;

ULONG ControlFlags;

} GENPORT_WAIT INPUT BUFFER, *PGENPORT WAIT INPUT BUFFER;

rne Port - anpec nopta; PortType - TuN nopTa AOMYCTUMbIC 3HAUCHUS CM. Ta0. 2.4;
TimeQut -BpeMsi OXXUIaHUS B MUUIMCEKYHaX; TimeResolution - NepuOAMYHOCTD OII-
poca nopra oXKuJaHusi B MUWUIMCEKyHAax; Mask - macka, ¢ KOTOpOil JpaiiBep BbIIOJI-
HSIET MOOUTOBBINA and NIl 3HAUEHUS TPOYUTAHHOTO M3 MOPTA, MPEKIE YEM CPABHUTD
¢ oOpastom; Patt - oOpasen, npu MOJTYyUYeHUH KOTOPOTO JApaiiBep CUUTAET, UTO COOBI-
tue Hactynwio; ControlFlags - OuToOBbIE (Pyiary TOMOJHUTEIHHOTO YIIPABICHUS OXKHU-
JTaHuEeM, cM. Taoi. 2.5.

[lepuonnunocTh onpoca nopta TimeResolution ucnonab3yeTcs Tak: apaiBep
CUMTBHIBAET MOPT YEPE3 MHTEpBaIbl BpeMeHu TimeResolution, B IPOMEKYTKE MEKIY
ONpocCaMu JpaiiBEp HUYEro He JIeaeT, epeaB yIpaBiIeHHUe CUCTEME — ATO YMEHb-
IaeT 3arpy3Ky Ipoleccopa Ha  HEKPUTHUYECKUX  OXHUAAHMSIX. 3HAYCHHE
TimeResolution moxetr usmeHsThcs oT 1 1o TimeQOut, B 3TOM cilydyae JapailBep Hc-
noJib3yeT ykazaHHbl uHTepBal. [Ipu TimeResolution = 0, npaliBep UCHOJIb3yeT MU-
HUMAaJbHBIM UHTEPBAJ CUCTEMHOIO TaiiMepa, 3To uHTepBai 3aBUCUT 0T OC U KOMIIb-
orepa U o0bIyHO cocTaBisieT 5+10 mc. Ilpu TimeResolution > TimeOut npaiiBep
yCTaHABIMBAET

TimeResolution = TimeOut/4.

®dnaru ynpapiieHUs: 0KUJIaHHEeM (HoMepa OUTOB) ONPEIEIICHbI TaK:
typedef enum tWaitControlFlag {
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wcfUserRequest,

wcfUserMode,

wcfAlertable,

wcfWaitOnAPC Level,
wcfWaitOnDISPATCH Level,
wcfAllowZeroResolution,
wcfUseQueryPerformanceCounter,
wcfReturnWaitIntervalInlOOnanosecUnit

} tWaitControlFlag;

Tabmuma 2.5
@draru ynpasieHUs oxugannem’ [Ipumeuanus
(rOoMepa Onta)
0. wctfUserRequest 3anpoc nojab3oBaress, uuave [ Executive],
cM. oncanue pynkuuu KeWaitForSingle-
Object 8 DDK.
1. wefUserMode oxuaarh B pexume UserMode, nnaue

[KernelMode], cM. onucanue (GpyHKUNN
KeWaitForSingleObject B DDK.

2. wcfAlertable OXXHUJIaHWE MOXHO MPepBaTh, NHAUE
[FALSE], cMm. onucanne QyHKIIUU
KeWaitForSingleObject B8 DDK.

3. wefWaitOnAPC Level” oxuganne Ha IRQL=APC LEVEL

4. wefWaitOnDISPATCH Level” oxuganue Ha IRQL=DISPATCH LEVEL

5. wefAllowZeroResolution paspewuth oxuganue ¢ TimeResolution =0
pa3peleHneM — HENPEPBIBHBIN ONPOC
nopTa.

6. wefUseQueryPerformanceCounter”

ucnonb3oBarbk KeQueryPerformance-
Counter 1jist onipefieJICHUS BPEMEHU 0XKHU-
JaHW s, BMECTO OOBIYHOTO CUCTEMHOIO Taii-

Mepa, cM. onucanue ¢pyHkuuu B DDK.

7. chReturnWaitIntervaIInlOOnanoschnit7) BO3BPATUTH JAaHHBIC OKHIAHHUI B €AUHHUIIAX
p
100 HaHOCEKYHI.

HpaiiBep Bo3Bpainaer nanHeie B Oydepe BriBoga (OUTPUT) cienyroiero
dbopwmara:
typedef struct 7GENPORT7WAITioUTPUTiBUFFER {
BOOLEAN Event;
ULONG WaitResult;

6) Jns  ymobctBa B MI1201lioctl.h ompenenensl OWTOBBIE KOHCTAHTHI JIsi  (hIaroB
bit_ wcfUserRequest, u T.71.

7) ®nar aecTByeT ToJIbKO it IOCTL _GPD WRITE AND WAIT ON_PORT u IOCTL_GPD MULTIFUNC-
TION _10_OPERATION.
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ULONG TimeOut;

ULONG Data;
} GENPORT WAIT OUTPUT_ BUFFER, *PGENPORT WAIT OUTPUT_ BUFFER;
rne Event - pesynbrar oxunanusi: Event = TRUE - noxnanuce; WaitResult - nerans-
HOE OIMCAaHHUE PE3YJbTaTOB OXKUIAHUS, CM. HUWKe Tul tPortWaitResult n tabmn. 2.6;
TimeQut - pealbHOE BpEMS, 3aTPAYEHHOE HA 0XKUJAHUE B MC, TOYHOCTh U3MEPEHUS
3aBUCUT OT IimeResolution M WHTEpBajla CUCTEMHOTO Taiimepa; Data - mocieaHue
JAHHBIE, CAUTAHHBIE C MOPTA.

Pesynbrarel oxuaHus ornpeaeneHbl TUNoM tPortWaitResult v onucaHbl B

Tab. 2.6:

typedef enum tPortWaitResult {
pwrSUCCESS,
pwrTIMEOUT,
pwrABANDONED

} tPortWaitResult;

Tabnuua 2.6
Pesynbrarel 0xuanus [Tpumeuanus
0. pwrSUCCESS JOXKTATUCH
1. pwrTIMEOUT HE JOXKIAIUCh — TaliMayT
2. pwrABANDONED OKHJlaHue ObLIO MPEPBAHO, CM.
IOCTL MI1201 ABORT

2.8. 3AIIUCH B ITOPT 1 M OXKUJTAHUE COBBITHS HA TIOPTY 2

3anuch B OPT 1 1 okugaHue coObITHS HA MOPTY 2:

IOCTL_GPD_WRITE AND WAIT ON_PORT.
Jannas (QyHKIUS BBIMOTHSET 3alKMCh B YKa3aHHBIA MOPT U OXKHAAHUE COOBITHS Ha
JIPYroM yKa3aHHOM NOpTy (CM. MyHKT 2.7). @yHKUUS BBEAEHA /111 BO3SMOXKHOCTH OT-
CJIE)KUBATh «OBICTPBIE» COOBITHS, CBA3aHHBIE C 3aIyCKOM CYETUMKOB WJIM PadOTOM
KOHTpOJIIEpA 3J.MarHuTa, KOTAa MEXJy CTapTOM HCHOJHEHUs (pyHKIHMH 00OpynoBa-
HUS W pe3ylbraroM HHTEepBal BpeMeHH MeHee 100 mc. [lemo B ToMm, 4TO B
«HOPMAJIBHOM» pexuMe padoThl MPOrpaMMbl HEBO3MOXHO rapaHTHUPOBAaTh MHTEPBAII
BPEMEHU MEXAY IBYMs OOpallleHUsIMH K JpaiiBEpy, IO3TOMY HEBO3MOXHO TOYHO pea-
TUPOBaTh Ha «OBICTPBIE» OTBETHI 00OPYAOBaHMS Macc-criekrpomeTpa. Hanpumep, 3a-
nyck cuera Ha uHTepBal 100 mc Wim MeHee He O3BOJIAET ONPENEIUTD, ITIOCPEACTBOM
NOCJIEYIOUIEr0 YTEHUs MOPTa COCTOSIHUSA: 3amycTuiics au cuer? [loka Bropoe oOpa-
HIEHUE K JpaiiBepy Oyzner oOpabortaHO cuctemMoid MoxeT npoitu 6omee 100 mc u
CUETUHK YK€ 3aKOHUUT PadoTy.

JlanHas (QyHKUMS MO3BOJISIET MPOBECTU 3AMKUCh B MOPT U OKUJATh HA YPOBHE
o0pabotku mnpepbiBanuid IRQL = DISPATCH_LEVEL (cm. Tabmn. 2.5), Ha KOTOpoM
OJOKUpYyeTCs MEePEKIIIoUEHUE 3a4ay, T.€. ApaiBep NPAKTUYECKH MOHOIOJIBHO HCIONb-
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3yeT mporeccop (Omokupyercs He Bce, 00pab0oTKa HEKOTOPHIX MPEPHIBAHUS HE TIpe-
Kpalaercsi, HanpumMep, Taiimepa). B 3Tom ciiydae MOXXHO MPakTHUECKH TapaHTHPO-
BaHHO OTCJICKUBATh OBICTPbIE PEaKLUA 000PYIOBAHHMSL.
Hcnons3yercs cnenyomuit popmar 6ycbepa ¢ nanabiMu BBoza (INPUT):
typedef struct  GENPORT WRITE AND WAIT INPUT BUFFER
GENPORT WRITE AND WAIT WRITE DATA WriteData;

GENPORT GENPORT WRITE AND WAIT WAIT DATA WaitData;
} GENPORT WRITE_ AND WAIT INPUT BUFFER, *PGENPORT WRITE AND WAIT INPUT BUFFER;

rae aa"sble 3anucu B nopt GENPORT WRITE AND WAIT WRITE DATA

typedef struct GENPORT WRITE AND WAIT WRITE DATA {
PORT_DATA Port;
tLSHUnion Data;

} GENPORT WRITE AND WAIT WRITE DATA, *PGENPORT WRITE AND WAIT WRITE DATA;

onucanue nopra PORT DATA

typedef struct _PORT_DATA {

ULONG Number;
ULONG Type;
ULONG MemoryType;

} PORT DATA, *PPORT DATA;

rne Number - HoMep niopTa; Type - TUI TIOpTa, CM. Tabm. 2.4; 3Hauenune MemoryType -
HE UCIIOIb3YETCA, 3TO MOJ€ MHULMAIN3UPYETCS CaMHUM APANBEPOM MPU TPAHCIISLIUU
nopra. Onucanue NaHHbIX s 3anucu B nopt tLSHUnion, cM. yHKT 2.4.

Hauubie oxuaanus Ha nopry GENPORT GENPORT WRITE AND WAIT -
WAIT DATA

typedef struct GENPORT GENPORT WRITE AND WAIT WAIT DATA (

PORT_DATA Port;

ULONG TimeOut;

ULONG TimeResolution;
ULONG Mask;

ULONG Patt;

ULONG ControlFlags;

} GENPORT GENPORT WRITE AND WAIT WAIT DATA, *PGENPORT GENPORT WRITE AND WAIT WAIT DATA;

Cwmbic U 3HadyeHud mnojer cM. nyHKT 2.7 onucanue GENPORT WAIT OUTPUT -
BUFFER. Otinnuus cOCTOST B pa3Mepax MoJield U B TOM, YTO JAaHHBII BbI30B JipaiiBe-
pa pearupyert Ha duaru B ControlFlags:

wcfWaitOnAPC Level,
wcfWaitOnDISPATCH Level,
wcfUseQueryPerformanceCounter,

wcfReturnWaitIntervalInlOOnanosecUnit,

cM. Tabm. 2.5.

[Tpu oxunanuu ¢ hnarom wefWaitOnDISPATCH Level, oripoc mopTta BefeTcs
HEMPEPHIBHO, 3HAUYEHUE TIEPUOANYHOCTU onpoca nopra TimeResolution nTHOpUpPYET-
cs, mar wcfAlertable — wurnopupyercs. He pexomeHayercs OXHIAHHE C
wcfWaitOnDISPATCH Level na pnutensubix (6onee 100 mc) nHTEpBanax, mOCKOIb-
Ky 3TO IPAKTUYECKN OCTAHABIMBAET UCTIOIHEHUE TIOJIb30BATEIBCKUX MPOTPAMM.

HpaiiBep Bo3Bpamaer manueie B Oydepe BbiBoma (OUTPUT) cnemyromiero
dbopmara:
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typedef struct  GENPORT WAIT OUTPUT BUFFER {

BOOLEAN Event;
ULONG WaitResult;
ULONG TimeOut;
ULONG Data;

} GENPORT WAIT OUTPUT BUFFER, *PGENPORT WAIT OUTPUT BUFFER;

rne Event - pesynbTar oxunanus, eciu TRUE, To noxnanuck; WaitResult - netanb-
HOE OIMCAaHUE PE3yJbTaTOB OXUIAHUS, CM. HuKe TUl tPortWaitResult n tabmn. 2.6;
TimeQut - peanbHOE BpeMs, 3aTpaueHHOE Ha oxujanue B mc uinv B 100 nc uHTepna-
Jax, ecau Obul yctanoBieH yip. ¢gaar wefReturnWaitlntervalln100nanosecUnit, Tod-
HOCTh HU3MEpPEHUsI 3aBUCUT OT TimeResolution u WMHTEpBalla CUCTEMHOIO Taiimepa;
Data - nocnenHue naHHbe, CHUTAHHBIE C MOPTA. Pe3ynbTarsl OXKUAAHUS ONPEEICHbBI
tunoM tPortWaitResult v onucansl B Ta0:1. 2.6.

2.9. MHOIO®YHKIIMOHAJIbHA S OITEPAIIMSI BBOJIA/BBIBOJIA

MHuorodyHKIIMOHaIBHAS OTIepallysl BBOJA/BBIBOAA COCTOUT U3 ABYX BBHI30BOB:
I0OCTL_GPD_MULTIFUNCTION_IO_OPERATION_CHECK_INPUT_BUFFER
IOCTL_GPD_MULTIFUNCTION_ IO OPERATION

[lepBolit BeImoONHSAET TONBbKO MpoBepKy BxoaHoro (INPUT) Oydepa komanasl Ha 110-

yCTUMOCTb (IIPaBUJIBHOCTB) U BO3BpAIIAET PE3YJbTAaThl POBEPKHU, O€3 BBIITOIHEHHUS

koMaHa. Bropoit BbI30B mpoBepsier Bech Oydep obpamenuem k IOCTL _GPD -

MULTIFUNCTION 10 _OPERATION_ CHECK INPUT BUFFER wu, eciu Het

oIKOOK, TO BhIMOJHsAET koMaH bl BXxogHoro (INPUT) Oydepa u Bo3BpamniaeT pe3yib-

TaT BBINOJIHEHUS! KOMaH/I.

Onepauus npoepku Oydepa mpeaHazHaueHa JId LENed OTIaaAKd, rOTOBas
porpamma, rno-BO3MOKHOCTH, AOJHKHA U30€raTh €€ UCIO0Ib30BaHus.
MHoropyHKIMOHaJIbHAsT ONepalys BBOAA/BBIBOAA IO3BOJISIET YMEHBIINUTH

YHCJIO BBI30BOB JIpaiiBEpa, U TEM CaMbIM CHU3UTH 3arpy3ky OC.

Ucnonsiyercs cnenyrouuit popmar Oydepa ¢ nanasimu BBoga (INPUT):

typedef struct _GENPORT MULTIFUNCTION IO INPUT BUFFER {
ULONG Count;
GENPORT MULTIFUNCTION IO INPUT HEADER Data;
} GENPORT MULTIFUNCTION IO INPUT BUFFER, *PGENPORT MULTIFUNCTION IO INPUT BUFFER;

rne Count - uncio onepanuii B Oydepe; Data - 3aronoBOK 3allicy MEPBO OIEpaIiu.
Bce 3anucu onepanuii BEIpOBHEHBI Ha 32 OuTa. 3aroj0BOK ONEpaliy ONPEAEIIEH TaK
typedef struct  GENPORT MULTIFUNCTION IO INPUT HEADER ({

tMultifunctionOpCode  OpCode;
} GENPORT MULTIFUNCTION IO INPUT_ HEADER, *PGENPORT MULTIFUNCTION IO INPUT HEADER;

rne OpCode - xop onepauuu, KOTOPBIA ONpeAenseT pa3Mep 3alucu ONepaluu, 10-

IIyCTUMBIE KOJIbI OIIEPALINI ONPEIETIEHBI TaK:
typedef enum tMultifunctionOpCode {

mfocRead,
mfocWrite,
mfocReadBuffer,

mfocWriteBuffer,
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mfocWait,
mfocWriteAndWait,
mfocInvalidOperation

} tMultifunctionOpCode, *ptMultifunctionOpCode;

OTMCaHUE OTepaIyii mpuBeaeHo B Tadm. 2.7.
Tabnuua 2.7

CIIUCOK OIEPALIMY MHOTO®YHKLIMOHAJILHOTO BBOJA/BBIBOJIA

Onepanus [Tpumeuanus
0. mfocRead YTEHHE OJHOI0 3HAYCHUS
1. mfocWrite 3aIliCh OJJHOr'0 3HAYEHUS
2. mfocReadBuffer YTECHHE HECKOIbKHMX 3HAYCHUM
3. mfocWriteBuffer 3aIMCh HECKOJIbKUX 3HAYCHUM
4. mfocWait OKHJaHUE
5. mfocWriteAndWait 3allMCh OJJTHOr0 3HAYEHUSI+OKUIAHNE
6. mfocInvalidOperation HEBEpHasl oNepalus - 3ape3epBUPOBAHO

Omneparnus MpoBepKH BXOAHOTO Oydepa BO3BpaIlaeT JaHHbIe B Oydepe BhIBO-
na (OUTPUT) B cnenytromiem dopmare:
typedef struct GENPORT MULTIFUNCTION IO ERROR DESCRIPTION {
tMultifunctionError ErrorCode;
union{
ULONG RecordNumber; // HOMep 3amnmucu, B KOTOPON oumbKa
ULONG OutputDataSize; // nomnHet pasMep Oybdepa s BO3BpaTa OaHHEIX
}i
} GENPORT MULTIFUNCTION IO ERROR DESCRIPTION, *PGENPORT MULTIFUNCTION IO ERROR DESCRIPTION;

rne ErrorCode - xon ommOKy, onpeieJICHHbIN TaK:

typedef enum tMultifunctionError {
mferrOK,
mferrBufferTooSmall, // Oybep cimmkoM Maj Oaxe s 3arojioBka Oybepa
mferrRecordsCountEqgZero,
mferrBufferTooSmall 2, // Gybep crimmkoM Maj HJiS 3aTOJIOBKA ONepaLun
mferrInvalidOpCode,
mferrBufferTooSmall 3, // Oydep coamMmkoM Majyl OJid BanucCH Olepauuu
mferrBufferTooSmall 4, // Oydep cimmxoM Majl MacCupa HaHHEX OIepaluyu
mferrInvalidPort,
mferrInvalidPort 2, // HeBEepHHNI NOPT OXMIOAHUA
mferrWriteBuffer CountZero,
mferrReadBuffer CountZero,
mferrInvalidPortType,
mferrOutputBufferToolLarge // Tpebyercs Oybep OUTPUT >0xffffffff Gair

} tMultifunctionError, *ptMultifunctionError;

CMBICIT OMMOOK CJeNyeT W3 WX Ha3BaHUU; ecmu  ErrorCode # mferrOK, To
RecordNumber = Homepy niepBo# ommbouHoM 3anucu, unade ErrorCode = mferrOK
u QutputDataSize = pazmepy Oydepa BeiBoma (OUTPUT), HeoOxomumoro st Jyist
BeimonHenus IOCTL GPD MULTIFUNCTION 10 OPERATION c¢ nanueiM Habo-

POM KOMaH]I.
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2.10. ®OPMATHI 3BAIIUCEN KOMAH/I J1JIs1 MHOIO®YHKIMOHAJBbHOM
OIIEPAIIMY BBOJIA/BBIBOJIA

Bce 3amucu xomana MHOTOGYHKIIMOHAIBHOM ONepaliii BBOJA/BBIBOJA COJIEPkKAT 3a-
I'OJIOBOK 3aIllMCH U JAHHBIC 3alIMCH, 3aT0JIOBOK OIIPCACIICH TaK:
typedef struct _GENPORT MULTIFUNCTION IO INPUT HEADER ({
tMultifunctionOpCode  OpCode;
} GENPORT MULTIFUNCTION IO INPUT HEADER, *PGENPORT MULTIFUNCTION IO INPUT HEADER;

rne OpCode - xop omepanuu, KOTOPBIA ONMpeAeNnseT pa3Mep 3alucu ONepaiuu, I0-
MyCTUMBIE KOJIbI OTlepaIuii, CM. myHKT 2.9 u tadm. 2.7.

Janusie oneparuu mfocRead onipeneneHsl Tax:
typedef struct _GENPORT MULTIFUNCTION IO READ INPUT {
GENPORT MULTIFUNCTION_IO_INPUT_HEADER Header;
PORT DATA Port;
} GENPORT MULTIFUNCTION IO READ INPUT, *PGENPORT MULTIFUNCTION IO READ INPUT;

rie onpenenenne PORT DATA, cm. myHKT 2.8.

Janusie onepamuu mfoc Write onipefienieHbl Tax:
typedef struct _GENPORT MULTIFUNCTION IO WRITE INPUT ({

GENPORT MULTIFUNCTION IO INPUT HEADER Header;
PORT DATA Port;
tLSHUnion Data;

} GENPORT MULTIFUNCTION IO WRITE INPUT, *PGENPORT MULTIFUNCTION IO WRITE INPUT;

rae onpeneneune PORT DATA, cm. nyHkrt 2.8; onpenenenue tLSHUnion:

u tun tLSHUnion onpeneneH Tak
typedef struct LSHUnion ({

union {
ULONG ULong;
USHORT UShort;
UCHAR UChar;
LONG Long;
SHORT  Short;
CHAR Char;
bi
} tLSHUnion, *PLSHUnion;

Jauuble onepanuu mfocReadBuffer onpeneneHsl Tak:
typedef struct  GENPORT MULTIFUNCTION IO READ BUFFER INPUT ({

GENPORT MULTIFUNCTION IO INPUT_ HEADER Header;
PORT_DATA Port;
ULONG Count;

} GENPORT MULTIFUNCTION IO READ BUFFER INPUT, *PGENPORT MULTIFUNCTION IO READ BUFFER INPUT;

rae Count - 4ACIO CUUTHIBaEMbIX 3HaueHUi; onpenenenue PORT DATA, cM. myHKT
2.8.

Janusie oneparuu mfoc WriteBuffer onpenenensl Tak:
typedef struct _GENPORT MULTIFUNCTION IO WRITE BUFFER INPUT {

GENPORT MULTIFUNCTION IO INPUT HEADER Header;
PORT DATA Port;
ULONG Count;
tLSHArrayUnion Data;

} GENPORT MULTIFUNCTION IO WRITE BUFFER INPUT, *PGENPORT MULTIFUNCTION IO WRITE BUFFER_ INPUT;
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rne Count - YUCIO 3aMKUCHIBAEMBbIX 3HaUYCHUM; Data - NaHHbIE ISl 3aIIMCH; OIpeelie-
Hue PORT DATA, cm. nysnkr 2.8; onpeaenenue tLSHArrayUnion, cM. myHKT 2.5.
Pasmep panubix Data B Oaittax Bbrumcisierca tak: [Count-PortSize(Port.Type)
+ 3)/4]-4. Pa3mep naHHBIX OKpPYIJIIEH O IIEJIOTO YHCJA JIBOWHBIX CJIOB, 3/1€Ch
PortSize(Port. Type) pazmep nopra o tadn. 2.4.

Januble onepanuu mfoc Wait onpeneneHsl Tak:
typedef struct  GENPORT MULTIFUNCTION IO WAIT INPUT ({

GENPORT MULTIFUNCTION IO INPUT HEADER Header;
GENPORT GENPORT WRITE AND WAIT WAIT DATA WaitData;
}  GENPORT MULTIFUNCTION IO WAIT INPUT, *PGENPORT MULTIFUNCTION IO WAIT INPUT;

rne onpeaenenne GENPORT GENPORT WRITE AND WAIT WAIT DATA, cwm.
IIyHKT 2.8.

Haununbie onepanuu mfoc WriteAndWait onpeneiieHbl Tak:
typedef struct _GENPORT MULTIFUNCTION IO WRITE AND WAIT INPUT {

GENPORT MULTIFUNCTION_ IO INPUT_ HEADER Header;
GENPORT WRITE AND WAIT INPUT_BUFFER Data;
} GENPORT MULTIFUNCTION IO WRITE AND WAIT INPUT, *PGENPORT MULTIFUNCTION IO WRITE AND WAIT INPUT;

rne onpenenenne GENPORT WRITE AND WAIT INPUT BUFFER, cMm. nyHKT
2.8.

2.11. ®OPMATDBI BO3BPAILIAEMBbIX JAHHBIX JJIS1
MHOT'O®YHKIIUOHAJIbHOM OMEPAIIUS BBOJA/BBIBOJIA

He Bce 3amucu komaH1 MHOTO(YHKITMOHATIBLHOW OTepaliiyi BBO/Ia/BbIBO/IA BO3BpAIIa-
10T Januble. Onepauun mfoc Write, mfoc WriteBuffer ne Bo3BpaIaroT HUYEroO.

Omneparuss MHOTO(YHKIIMOHAJIBFHOTO BBOJIA/BBIBOJA BO3BpAIacT JaHHBIC B
oydepe BeiBoga (OUTPUT) B cnenyromiem popmare:

typedef struct GENPORT MULTIFUNCTION IO OUTPUT BUFFER {
GENPORT MULTIFUNCTION IO OUTPUT HEADER Header;
ULONG Data;
} GENPORT MULTIFUNCTION IO OUTPUT BUFFER, *PGENPORT MULTIFUNCTION IO OUTPUT BUFFER;

rne GENPORT MULTIFUNCTION 10 OUTPUT HEADER onpenenex

typedef struct _GENPORT MULTIFUNCTION IO OUTPUT HEADER {
ULONG OpCount;
ULONG RecordCount;
}  GENPORT MULTIFUNCTION IO OUTPUT HEADER, *PGENPORT MULTIFUNCTION IO OUTPUT HEADER;

rne OpCount - uyucino onepanuit B 6ydepe (u3 INPUT Oydepa); RecordCount - uucio
3amucel B Bo3BpaiiaeMoM Oydepe.

3anrcu Bo3BpalaeMbie JIF000H omeparueil Bceria IMEIT pa3Mep KpaTHbIi 4
OalitaM (mBOWHOMY cCiOBY). Ecnmu peanbHble NaHHBIE OINEpAlMd HMEIOT pa3Mep
MEHbIIIe, TO 100aBOYHBIC OAaWTHI CIIEAYeT IOJaraTh HEONPENCICHHBIMHU, T.C. HE
UMEIOIIMMHA KOHKPETHOTO 3HAYCHHSI.

Bo3sBpaiiaemblie gannbie onepauuu mfocRead onpenenaeHbl Tak:
typedef struct GENPORT MULTIFUNCTION IO READ OUTPUT {

tLSHUnion Data;
} GENPORT MULTIFUNCTION IO READ OUTPUT, *PGENPORT MULTIFUNCTION IO READ OUTPUT;
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rne Data - COOEpKUT CUUTAHHOE C MOpPTa 3HAYEHUE, COOTBETCTBYIOILEH JIIMHBI, OC-
TalbHasA 4yacTth Data He onpenenena; onpeaenenue tLSHUnion, cM. yHKT 2.9.

Bo3sBpaiiaemblie gqanneie onepanuu mfocReadBuffer onpeneieHsl Tak:
typedef struct  GENPORT MULTIFUNCTION IO READ BUFFER OUTPUT {

tLSHArrayUnion Data;
} GENPORT MULTIFUNCTION IO READ BUFFER OUTPUT, *PGENPORT MULTIFUNCTION IO READ BUFFER OUTPUT;

rae Data - nanHble, CUUTaHHbIE C NIOpTa; onpenenenue tLSHArrayUnion, cM. IIyHKT
2.5. Pa3mep nansbix Beruucisiercs tak: [Count-PortSize(Port.type) + 3)/4]-4. Pazmep
JAHHBIX OKPYTJICH JI0 LIEJIOTO YKUCIia ABOMHBIX CIIOB, 31ech PortSize(Port.type) pazmep
nopra 1o tabi. 2.4.

Bo3sBpaiiaembie nannwie onepauuii mfocWait v mfoc WriteAndWait onpenene-
Hbl Tunom GENPORT WAIT OUTPUT BUFFER, cm. nynkte! 2.7 u 2.8.

2.12. UHOOPMAIIMOHHBIE ®YHKIIUU Y ®YHKIIUU YIIPABJIEHUS

2.12.1. Ilpexpainenue onepanuii Apaiisepa
Kon dynkiuun

IOCTL _MI1201 ABORT
MO3BOJISIET YNPABIATH MPEKpalieHueM/pa3pelieHrneM onepanuii apaisepa. [Ipu ycra-
HOBKE 3allpeTa HEMEIJIEHHO MPEPBIBAIOTCS BCE OXKUIAHUS U BCE MHOTOQYHKIIHO-
HaJIbHbIE OTIEpalUU.

OcHoBHoe HazHauenue koMannbl [OCTL MI1201 ABORT — aBapuiiHoe
MPEeKpalleHne Oomneparuii aApadlBepoM MpU 3alUKIMBAHUU, OIMIMOOYHOM 3aJaHHU
OO0JBIIIOTO BPEMEHU OXKUIAHUS WIH HEOOXOAMMOCTH 3aBEPIIUTH MPOTPAMMY.

Hcnonw3yercs cnenyomun cpopMaT oydepa ¢ nanasiMu BBoga (INPUT):

typedef struct MI1201 ABORT INPUT BUFFER
BOOLEAN  Stop;
}  MI1201 ABORT INPUT BUFFER, *PMI1201 ABORT INPUT BUFFER;

rae napamerp Stop = TRUE niepeBonuT apailBep B peKuM 3anpera onepauuii; FALSE

- pa3zpeniaeT onepanuu.

[Ipu BbI3OBE B ycnoBusx 3anpera (nocie BeizoBa [OCTL MI1201 _ABORT ¢
napametpom Stop = TRUE) mo0oii oniepaniny BBO/A/BBIBOAA, KPOME HH(POPMAITHOH-
HBIX OIlIEpalliid OIMCAHHBIX B IIyHKTe 2.12, omepanuss HE BBINOJIHAECTCA U
Devicel OControl Bo3spamaet pesynstat STATUS REQUEST ABORTED.

[Ipy BKJIIOUEHHMH 3ampeTa olnepanuil BBOJA/BbIBOJA B MOMEHT HWCIOJHEHUS
orepaluy BBOJA/BbIBOJA:

1) Bce ucnonHsomuecs onepanuy YTEHUs/3aUCA OJUHOYHOIO 3HAYEHUS] U Mac-
cuBa (cM. yHKTHI 2.3, 2.4, 2.5, 2.6) BemnonHsaTcst 10 koHua u Devicel OControl
Bo3Bpatut STATUS SUCCESS.

2) Bce ucnonusmoumecs onepanud oxXujaaHus (CM. MyHKT 2.7) IpepbIBatOTCA He-
MEJIEHHO, Bo3Bpamaetcsi Event = TRUE, TOAbKO €ClIM COOBITHE Ha TOPTY YXKe
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MMEET MECTO IPH YCTAHOBKE 3ampera, B mojie WaitResult Bo3Bpamaercs co-
crossaue pwrABANDONED.

3) Bce ucnonsstomuecs BbI30BBI ONEpPALUU «3AMKACh B MOPT M OXUAAHUE» (CM.
IYHKT 2.8) IpephIBatOTCA dTalle 0’KUJaHUs, 3alIUCh B IOPT OyAeT NPOU3BEACHA U
Bo3Bpawaercs Event = TRUE, TOJABKO €CJIM COOBITUE HA IOPTY OXKHUIAHUSI UMEET
MECTO HEMEJIJIEHHO (TIOCJeIHEe MaJIOBEPOSATHO), B Tosie WaitResult Bo3Bpalia-
ercs cocrosiune pwrABANDONED.

4) Bce ucnonHsoIMeECs BbI30BbI MHOTO()YHKIIMOHAIBHOM Ollepaluy BBOAA/BbIBOJA
(cMm. myHKT 2.9) mpepbIBaOTCA, NpEphIBAHUE 3JEMEHTAPHBIX OINEpaluil mpouc-
XOOWUT MO ONMMCAaHHBIM BbINIE MpaBuiiaMm, Bo3Bpamaercs OpCount = 4ucClly pe-
anbHO BBHIMONHEHHBIX KoMaH] u3 Oydepa INPUT u RecordCount = uucno pe-
anpHbIX 3anucet B Oydepe OUTPUT, B Oydpepe OUTPUT Bo3Bpamiatorcs
nanuble RecordCount oniepaiivii, OCTajdbHbIE JaHHBIE HEOTPEICTCHBI.

HpaiiBep Bo3Bpaiiaer nanHbie B Oydepe BriBoga (OUTPUT) cunenyroiero

dbopmara:
typedef struct MI1201 ABORT OUTPUT BUFFER {

BOOLEAN PreviousState;
} MI1201 ABORT OUTPUT_ BUFFER, *PMI1201 ABORT OUTPUT BUFFER;

rae napametp PreviousState - npeaplIylliee COCTOSHUE 3aMpeTa, 10 NPUMEHEHHUE 3Ha-
YEHHUs napaMmeTpa Stop.

2.12.2. 3anpoc nHpopmanum o ApaiBepe
Kon ¢pynknum

IOCTL _MI1201 _GET_CONTROL_INFO
MO3BOJISIET YIIPABIISITh 3alIPOCUTh JIAHHBIE O BEPCUU JpaiiBepa, COCTOSHUU JipaiiBepa u
T.I., MIOJIHBIN MIEPEUEHb 3apOCOB NPHUBENEH B Ta0M. 2.8.

Ucnonb3yercs caenyromuit popmar 6ydepa ¢ nanasimu BBosa (INPUT):

typedef struct MI1201 CONTROL INFO INPUT BUFFER BASE PART {
ULONG ControlCode;
ULONG ControlSubCode;
ULONG FullSize;
}  MI1201 CONTROL INFO INPUT BUFFER BASE PART, *PMI1201 CONTROL INFO INPUT BUFFER BASE PART;

rne ControlCode - ocHOBHOM koI omepanuu, cM. Taoi. 2.8; ControlSubCode - nom.
Ko7 cy0Oomepaluu, B HaCTOAIIEe BpeMsl HE HCTonb3yeTcs; FullSize - monuelil pazmep
nanabix B Oydepe INPUT, momxen coBmagarh ¢ COOTBETCTBYIOIIMM pPa3MeEpOM
SizeOf(buf), nepenanubim DevicelOControl, cM. nyHKT 2.1.

Tabmuna 2.8

KOJ1 3AIIPOCA UHOOPMALIUU O JPANIBEPE

Kon ITpumeuanus

MI1201 GET CONTROL CODE GET VERSION 3anpoc HOMEpPa BEpCHUHU ﬂpaﬁBepa.
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MI1201_GET_CONTROL_CODE_GET_CAPABILITIES | 3aIIPOC BO3MOXKHOCTEH ApaiBepa, KOIbI
BO3MOYKHOCTEW IEPEUNCIICHBI B .

MI1201_GET_CONTROL_CODE_GET_ABORT_STATE | COCTOSIHME 3aIIpeTa Ha OIEpalyu, CM.
nyHKT 2.12.1.

dopmar Bo3Bpariaemoro oydepa BeiBoga (OUTPUT), 3aBuCHT OT Koja 3ampo-
ca uaopmanuu, cMm. Tabm. 2.8.

®dopmar BozBpartaemoro Oydpepa MI1201 GET CONTROL CODE GET -
VERSION:

typedef struct MI1201 CONTROL_INFO_OUTPUT_BUFFER GET VERSION {
ULONG InternalVersion; // BHYTPEHHWUI HOMEp BEpPCUM

}MI1201 CONTROL INFO OUTPUT BUFFER GET VERSION, *PMI1201 CONTROL INFO OUTPUT BUFFER GET VERSION;

®opmar BosBpamaemoro Oydepa MI1201 GET CONTROL CODE GET -
CAPABILITIES:

typedef struct MI1201 CONTROL_ INFO OUTPUT BUFFER GET CAPABILITIES {

ULONG Capabilities; // dnaru QYHKUMOHAJIBHHX BO3MOXHOCTEM, cM. Tabjg. 2.9
}MI1201 CONTROL INFO OUTPUT BUFFER GET CAPABILITIES,
*PMI1201 CONTROL INFO OUTPUT BUFFER GET CAPABILITIES;

Tabmuma 2.9
BUTOBBIE KOJIbl BO3MOXHOCTE JIPABEPA
Kon (3Hauenue) [Ipumeuanus
MI1201 CAP FLAG ARRAY 10 SINGLE PORT (1) BBoa/BpIBOI MaccuBa B OIMH IIOPT.
MI1201_CAP_FLAG_ARRAY_IO_RAW_PORTS (2) BBoz1/BbIBOJ MaccuBa B pasHble IOPTHI (He
UCIIOJIB3YETCS).
MI1201 CAP FLAG WAIT ON SINGLE PORT (4) Oun1aHue Ha NOpTY.
MI1201 CAP FLAG WRITE AND WAIT ON SINGLE PORT (8) 3anuch B mopT 1 w oxunanue Ha IOpTYy 2.
MI1201 CAP FLAG ARRAY 10 RAW PORTS AND WAIT (16) | MHOTO (I)yHKuHOHaHLHLIﬁ BBO/I/BBIBOJI, CM.
NYHKT 2.9

®opmar BosBpamaemoro Oydepa MI1201 GET CONTROL CODE _GET -
ABORT STATE:
typedef struct MI1201 CONTROL INFO OUTPUT GET ABORT STATE (
BOOLEAN  State; // cocTosHue sanpera;

}MI1201 CONTROL INFO OUTPUT GET ABORT STATE, *PMI1201 CONTROL INFO OUTPUT GET ABORT STATE;

2.12.3. YnpasieHue ApaiBepoM
Kon ¢pynkum
IOCTL _MI1201_GET _CONTROL_INFO.
JlanHast pyHKIIMSI B HACTOSIIIIEH BEPCUU ApaiiBepa HE pealn30BaHa.
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3. OIMCAHUE MHTEP®ENCHOI'O MOAYJISI DELPHI JJIS1 BBI3OBA
®YHKIIU TPAUBEPA

s yno6cTBa ncnonb3oBaHus PyHKUMN ApaiiBepa u3 mporpamm ais Delphi,
C IpaiiBepoM mocTaBisieTcsi MHTepEHCHBI MOIYNb, B KOTOPOM OMUCAHbI (DyHKIUH,
OCYLIECTBIIIOIIUE OOPALEHUE K IpaiiBepy.

Oynkunn uHTEPHEHCHOr0 MOIYISI OPUEHTUPOBAHBI TOJIBKO Ha MOPTHI pa3Mme-
poMm 1 Gaiir (myPORT UCHAR, cwm. ta6:m. 2.4).

HNHuTepdeiicHblil MOIyIb COBMECTUM CO CTapod Bepcuel npaiiBepa maisga Win-
dows NT.

3.1. COCTAB UHTEP®ENWCHOI'O MOJY.JIs

daiinel  uHTEpdEHCHOrO MOAY/Is pacnoyiaralorcss B manke «Delphi-
uHTepdercy, rae Hax AATCs:

1. «MI1201lioctl.pas» — omnmcaHue THUIOB JaHHBIX MW KOHCTaHT (paia
«MI1201ioctl.h» B nepenoxxkennn ais Delphi.
2. «PortslO.pasy — rnaBHbIN (aiin uaTepdeiica, 00eCIeYnBaOIINN aBTOMaTHYe-

CKHMI BBIOOp crmocoba obOpaiieHus K 000pyIoBaHHIO (Yepe3 apaiiBep WU Ha-
npsamyto), B 3aBucuMmocTu oT OC. Kpome toro, «PortsIO.pas» mo3Bosser mo/-
KJIIOYUTHh BHEITHUE MPOLEAYpPhl BBO/IA/BHIBOAA B OJJUHOYHBIN MOPT, MOCIEIHEE
HEOOXOIMMO JJisi TIOJKIIOYEHHS] sMynsaTopa obopymoBanus. CoBMeCTHM €O
crapoii Bepcueit apaiiBepa st Windows NT.

3. «DirectPortsIO.pas» - daitn unrepdeiica, odecneunBaronuii GyHKIIUN TPSIMO-
ro poctyna k nmopram B OC Win9x.
4. «DriverPortslO.pasy» - daiin nunrepdeiica, odbecnieunBaromuii GyHKIUNA TOCTY-

na k opram uepe3 apaiisep B OC Windows NT/2000. CoBmecTtum co cTapoit
Bepcuei apaiiBepa st Windows NT, HO BBI30B mporieayp oOpalieHus: K Ji0-
MOJIHUTENIbHBIM QyHKIHAM fpaiiBepa Windows 2000 Oymet Bo3Bpaiiarh Onmo-
KY.

5. «IOBuffer.pas» — BcrioMmorarenbHbIN (aiisl, MOAACPKUBAIOIINN OJIOKUPYEMBbIi
Oybep nmns ¢GyHKIUN BBOAA/BBIBOJA MAacCHBAa, M OOCCIICUMBAIOIINN BO3MOXK-
HOCTb BBI30Ba 3TUX (PYHKIIMH U3 pazaudHbiX moTokoB (THREADS).

3.2. OCHOBHBIE ®YHKIIUU UHTEP®EHCHOT'O MO YIS

Jia kpatkoctu OyayT onucanbl TONbKO GyHkmn u3 «PortslO.pasy, onucanue
(GyHKIMIA JPYyTUX YacTeil cM. B KOMMEHTapHUIX COOTBETCTBYIOIINX (haiiiIoB.
B monyne «PortsIO.pas» onpenenensl cieayonme QyHKINu:

procedure OutByte (b:Byte; Port:word); register; —

BeiBop Gaiita b B mopt Port.

function InByte (Port:word) :byte; register;



Bgog 6aiit u3 mopta Port.
function OutByteBuffer (Port:word; var Bytes; Size:word) :boolean; register;

BriBox maccuBa Gaiit Byfes pasmepom Size 6aiiT B mopt Port, Bo3Bpamaetr TRUE, ec-
JIM HET OIITNOKHU.

function InByteBuffer (Port:word; var Bytes; Size:word) :boolean; register;

BBon maccuBa GaiT Bytes pazmepom Size 6aiit u3 mopta Port, Bo3Bpamaer TRUE,
€CJIM HET OIINOKHU.

function Wait (Port:word; Mask,Patt:Byte; Time:longint; var WaitTime:longint) :boolean; register;

Osxunanue Ha nopty Port pazMepoM B OaiiT ¢ mackoit Mask n obpasuom Patt B Teye-
HUE UHTEpBasia BpeMeHu He Ooiee Time mc, Bo3Bpamaer TRUE, eciu qOXKIANUCh U
peasibHOE Bpems oxxunanus [mc| B WaitTime.

function LazyWait (Port:word; Mask,Patt:Byte; Time:longint;

TimeStep:word; var WaitTime:longint) :boolean; register;

JlenuBoe oxupanue Ha nopty Port pasmepom B 6aiiT ¢ mackoit Mask n obpasuom Patt
B TEUEHWE HMHTEpBaJia BpeMEHU He Oojee 7ime MC, ¢ MHTEPBAJIOM OIpoca IMopTa
TimeStep mc, Bo3Bpamaer TRUE, eciiu 10KAAIUCH U peaibHOE BpEMS OXKUIAHUS [MC]
B WaitTime.

function OutByteAndWait (Port:word; aByte:byte;
WaitPort:word; Mask,Patt:Byte; Time:longint; TimeStep:word;

var WaitTime:longint) :boolean; register;

BriBox Gaiita aByte B mopT Port n oxxunanue Ha iopty WaitPort pa3mepoM B OaiiT C
Mackoit Mask n oOpasiiom Patt B TeueHre MHTEpBajia BpeMeHu He Oonee Time Mc, C
MHTEpBAIIOM ompoca nopra TimeStep Mc, Bo3Bpamaer TRUE, ecnu T0XKIAINACH U pe-
anbHOE BpeMs oxuganus [Mc| B WaitTime.

function MultifunctionIO (const CommandData; CommandDataSize:word;

var ResultData; ResultDataSize:word) :boolean; register;

BrimonHeHre MHOTOQYHKIIMOHAIBHON OIepaliy BBOJA/BbIBOAA (CM. MyHKT 2.9), 3a-
nanHou 0ypepom CommandData. Bo3Bpamaer TRUE, eciii HET OIIUOKHU U pe3yJibTa-
ThI B Oydepe ResultData.

function IsError:boolean;

Boszspamaer TRUE, eciu npenplayuidii BeI30B J1I000M (yHKIMU BBOJA/BBIBOAA 3a-
BEPIIWIICS C OIIHUOKOM.

function LastErrorCode:longint;

BosBpamiaer kon omuOKy, eciau npeAbl Ay il BI30B 110001 (YHKIIMH BBOJA/BBIBOAA
3aBEPIIMIICS C OMIMOKOI, HHaYe Bo3Bpamaet 0.

function AbortState:boolean; register;

BosBpamaer cocrosiHue 3anpera UCIOJHEHUs KomaHA: TRUE — BBIIOJHEHHE 3a-
IIPELICHO.
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function AbortOperation(State:boolean) :boolean; register;
YcTanaBiuBaeT/CHUMAET COCTOSIHHUE 3ampeTa UcnoiHeHus komauna: State = TRUE —
BBHITIOJTHEHUE 3allPEIIeHO W BO3BpAIaeT MpeAIIecTByIomiee BbI3oBy AbortOperation
3HAUEHUE COCTOSIHUS 3aIIPeTa UCIIOITHEHNS KOMaH/I.

function IOType:tIOType;
BOBBp&HIaGT THII UCIIOJIB3yCMOI'O BBO,Z[a/ BbIBO/IA.

tIOType=(ioDirect, iovViaFileSystem, ioError, ioEmulator, ioUnknown);

rie ioDirect - UCTIONB3YETCS NPSIMOM TOCTYN K nopTam; ioViaFileSystem - UCTIONB3Y-
eTcs ApaiiBep; ioEmulator — UCTIONB3YETCs BHEIIHEE MOAKIIOUECHHUE.

procedure SetIOType (aIOType:tIOType) ;

VYcranaBnuBaeT THN — HMCHOJB3YEMOTO BBOJA/BBIBOAA, pearupyeT TOJIbKO Ha
alOType = ioViaFileSystem|ioDirect. Coctostaue ioEmulator Moxetr OBITh yCTaHOB-
JeHO BbI30BOM SetExternallnOutByte, cM. onMcaHUE HHM)KE. YCTaHOBKA HEBEPHOIO
TUMA TOAKIIOYEHUSI MOXKET MNPUBECTH K HEPabOTOCIOCOOHOCTU MPOUEAYpP BBO-
J1a/BBIBOJIA.

procedure SetDefaultIOType;

YcTaHaBIMBaeT TUIT UCHOJIB3YEMOTO BBOJA/BBIBO/IA, ABTOMATHYECKH, PACIIO3HABAs
tunt OC: ioViaFileSystem — nns Windows NT/2000 unu ioDirect — nnst Windows
OX M MHHUIMAIU3UPYET COOTBETCTBYIOIINE MOAKIIOUeHUsS. Ecnu ObIO yCTaHOBIEHO
BHeITHee nojkitodeHue (ioEmulator), To oHO OyaeT cOpoIIeHo.

procedure SetExternalInOutByte (
aInB:TInB_Func;
aOutB:TOutB Proc;

alastError:TLastError_ Func); register;

YcranaBnuBaeT BHemrHee noakiatouenue s OutByte, InByte w LastErrorCode n
NOJKIIIOYeHUE K mporeaypam u3 monyis DirectPortsIO nnst ocranbHbIX (QyHKITHI.
Bce dynknuu momyns DirectPortsIO ucnonb3yroT B 3TOM cilydae MOJIKIFOUCHHBIC Ba-
puantel OutByte, InByte w LastErrorCode. YcTaHaBIMBaeT THUIl HCIIOJIB3yEMOTO
BBO/Ia/BBIBOA: ioEmulator.

procedure SetExternalProcedures (
aInB:TInB_Func;
aOutB:TOutB Proc;
aOutBBuf:TOutByteBuffer Func;
aInBBuf:TInByteBuffer Func;
aWait:TWait Func;
aLazyWait:TLazyWait Func;
aOutByteAndWait:TOutByteAndWait Func;
aMultifunctionIO:TMultifunctionIO_ Func;
aAbortState:TAbortState Func;
aAbortSet:TAbortOperation Func;

alastError:TLastError_ Func); register;
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VYcTaHaBIMBaeT BHEIIHEE NOAKIOUEHHUE ISl BCEX MPOLEAYP MOIYJsS. YCTaHABIUBAECT
THUI UCIOJIb3YEMOI0 BBOJA/BBIBOAA: ioEmulator.

4. KPATKOE OITMCAHME KOJIA JIPAUBEPA

4.1. ONIMCAHUE NIOBAJIBHBIX JAHHBIX JIPATBEPA

Bce cTpyKTypbl JaHHBIX U 3aTOJIOBKM OCHOBHBIX MPOLEAYP ONMUCAHBI B (ailiie
«MI1201.h». I'mobasnbHbIe JaHHBIE ApaliBepa pa3MenialoTcs B MaMATH U MHUIUAIH-
3UPYIOTCS MPHU BBI30BE cUcTeMoit npoueaypsl GpdAddDevice n, 4acTUUHO, UHUIIIUA-
JU3UPYIOTCS MpU 3aIlycke apaisepa, cM. GpdStartDevice. [106abHbIE TaHHBIE 10C-

TYNHBI TIPU KaXI0M BbI30BE ApaiiBepa, cM. GpdDispatch mocpeacTBOM BbI30Ba
NTSTATUS

GpdDispatch (IN PDEVICE OBJECT pDO, IN PIRP pIrp)
{ PLOCAL DEVICE INFO pLDI;

pLDI = (PLOCAL DEVICE_ INFO)pDO->DeviceExtension; // TonyuuTb ykaszaTesb Ha OaHHHE IpalBepa

Crpyxkrypa nanssix apaiiBepa LOCAL DEVICE INFO onpenenena Tak

typedef struct LOCAL DEVICE INFO {

PDEVICE OBJECT DeviceObject; // Cceuika Ha device object.
PDEVICE_OBJECT NextLowerDriver; // CcchIlKka Ha HuXejexaumii nparBep cTeka PnP
IO _REMOVE LOCK RemoveLock; // nDaHHBIE OJIOKMPOBKM OT yIaJjieHuUs IpaiBepa

// TpM BHIIOJIHEHMM OlepaLui

BOOLEAN Started; // TRUE ecsmu »OpaiBep yCHEWHO 3alylleH
BOOLEAN Removed; // TRUE ecsmu nOpaiBep NOJIydmJl 3ampoC Ha yOaJleHyre

// ¥ ocTaHaBJIMBAeTCH

BOOLEAN Filler([1]; // bug fix 27?°?
BOOLEAN AbortStateBeforeRemoving; // cocTosHuMe 3amnpeTa OpY Hauaje

// ymnaneHusa/OCTaHOBKM IpaiBepa

// mpu oTMeHe ynaJjieHMsa/OCTaHOBKU

// cocTosHMe 3amnpeTa BOCCTAaHBIMBAETCS OTCKIA
KEVENT AbortEvent; // Banpoc Ha HeMeIJIeHHOEe 3aBeplieHMe olepalui,

// ycrauaBmmBaeTcs B SIGNALED mnpm samnpere onepawlui

// TPAHCJIMPOBAHHHE nmanaszsoHH MCIOJb3YEMHX [NOPTOB (MakcuMasbHO cMaxRangeNumber nmuanasoHOB)
// cIMcok IpemoCTaBJIgeTCs CHUCTeMoi mpy Be30OBe GpdDispatchPnp ¢ IRP_MN START DEVICE,

// BanonHgercs B GpdStartDevice

tTransPortInfoArray TranslatedPortRangesInfo;

// VICXOIHHE (OM3MUECKUE) mOmuanasoHH [NOPTOB (MakcuMaslbHO cMaxRangeNumber nmanasoHOB)

// cHnmMcok mpenoCTaBJigeTCs CHUCTeMoi mpy Be3OBe GpdDispatchPnp ¢ IRP_MN START DEVICE,

// BanonHgercs B GpdStartDevice

tInitialPortInfoArray InitialPortRangesInfo;

tLastReadWriteInfo LastRead; // naHHbHE NOPTOB IOCJIEOHEN OlepalLuyM UTEeHUS

tLastReadWriteInfo LastWrite; // DaHHEHE NOPTOB MOCJIEOHEN Olepauuu 3anucu
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tWaitData WaitData; // maHHBE Omepauuy OXMUIOAHUS (HE MCIOJb3YITCSH)
ULONG ULFiller([2]; // Ha BCAKUM Clydan
} LOCAL DEVICE_ INFO, *PLOCAL_DEVICE INFO;

Hpyrue tunsl nanubix u3 LOCAL _DEVICE INFO onpeneneHsl Tak:

typedef struct LastPortInfo {
ULONG PortType; // Tum nocjegHero nopTa C KOTOPHM IPOBOOMIIMCE Ollepalmus
ULONG  Port; // mocyenHuM MNOPT C KOTOPBIM NPOBOOUIIMCH Olepalms

} tLastPortInfo, *ptLastPortInfo;

typedef PORT DATA tTranslatedPortInfo;
typedef tTranslatedPortInfo *ptTranslatedPortInfo;

typedef struct LastReadWriteInfo {

tLastPortInfo Initial; // MCXOOHEIL MIOPT
tTranslatedPortInfo Translated; // TPaHCIMPOBAHHHI [IOPT
FAST MUTEX LockMutex; // 3anpeT ONHOBPEMEHHOT'O HOCTYIa

} tLastReadWriteInfo, *ptLastReadWriteInfo;

typedef struct tWaitData {
ULONG ULFiller; // Ha BCAKMUM cCIydan
} tWaitData, *ptWaitData;

4.2. ONUCAHUE OCHOBHBIX BHYTPEHHMX ITPOLIEJTYP IPABEPA

Bce npouenypsl IpaliBepa MOXKHO NOAPA3AEIUTh:
1) CucreMHbIe BBI30BbI, T.€. MPOLEAYPHl HEOOXOIUMBIE JJI B3AaUMOACHCTBUS Ipaii-
Bepa ¢ OC.
2) CoeumanbHble, T.€. MPOLEIYPbl HEOOXOAUMBIE AJiA oOecredeHus] PyHKIIMOHUPO-
BaHMs JpaiiBepa U BbIIIOJIHEHUS KOMaH/.
K nepBomy Tumy oTHOCATCS:
DriverEntry — 3arpy3ka JipaiiBepa B aMsThb;
Y IIPOLIEAYPhl YCTaHABIMBAEMbIEC IIPU BbITIONHEHUU DriverEntry

DriverObject->MajorFunction[IRP_MJ CREATE] = GpdDispatch;
DriverObject->MajorFunction[IRP _MJ CLOSE] = GpdDispatch;
DriverObject->MajorFunction[IRP_MJ DEVICE CONTROL] = GpdDispatch;
DriverObject->DriverUnload = GpdUnload;
DriverObject->MajorFunction[IRP_MJ PNP] = GpdDispatchPnp;
DriverObject->MajorFunction[IRP_MJ POWER] = GpdDispatchPower;
DriverObject->MajorFunction[IRP_MJ SYSTEM CONTROL] = GpdDispatchSystemControl;
DriverObject->DriverExtension->AddDevice = GpdAddDevice;

BOOOIIIE TOBOPSI, BCE 3TU (DYHKIIMHU MOXET BBIMIOJIHATH U OAHA MPOLEAYpa, CM. HAlPH-
mep, GpdDispatch, xotopbiii oOpabarteiBaeT Tpu Bbi3oBa [RP MJ CREATE,
IRP MJ CLOSE w IRP MJ DEVICE CONTROL. O Ha3Ha4€HHUH BCEX BBI30BOB
MOYKHO IIPOYMUTATh B JOKyMeHTauuu Kk DDK.

CrnenuanbHble BBI3OBBI TNMPUXOJAT Kak cyOpyHKiuu  BbI3oBa [RP MJ -
DEVICE CONTROL, cMm. GpdDispatch

case IRP_MJ DEVICE CONTROL:
switch (pIrpStack->Parameters.DeviceIoControl.IoControlCode)

case IOCTL GPD WAIT ON PORT:
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Status = GpdIoctlWaitPort (pLDI, plIrp, plrpStack);

break;

B nporienype GpdDispatch, B COOTBETCTBHH C KOJIOM OTI€pAIlNH, BbI3BIBACTCS MPOIIE-
nypa oopabotku, Hanpumep, GpdloctiWaitPort — BBITIOIHSET 3alIpOC Ha OXKUJIAHUE.
3arojoBku (PyHKUIMN M OMUCAHUE CIEHUATBHBIX (DYHKIUN MPUBEICHBI KOM-
MeHTapusiMu B Qaitmax «MI1201.c», «MI1201.h», «FuncMil20l.c», «Func-
Mil201.h», «MI1201Get_SetControllnfo.c», «MI1201Get_SetControllnfo.h».

SAKVIIOYEHHUE

Takum 00pa3om co3naH JpaiiBep 00€CHEUMBAIOIINM HAJIE)KHOE (DYHKIIMOHU-
pOBaHUE MpPOTrpamMM ympasiieHus: Macc-cnekrpomerpoM MU-1201 AI'M B cpene Hau-
0oJiee CTaOUIBHBIX U 3alUIIEHHBIX

CIIUCOK UCITOJIBb30OBAHHbBIX UCTOYHUKOB

1. Hpaiieep Windows NT mis MU 1201-AGM: Unctpykuus no skcrutyaramuu. Y-
TV, 2000.



