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BBK 32.07

Yuxkano A.H. CucreMHoe nporpammHoe obecnieuenue. VccienoBanue me-
XaHU3Ma armapaTHBIX NpepbiBaHui. MeToauueckue ykazaHus ISl MpPOBEICHUS
nabopatopHoit pabotbl Nel u No2. PocroB-Ha-Jlony: CeBepo-KaBkaszckuit punman
MTVYCH, 2019.- 39 c.

B nocobuu u310K€HBI METOAMYECKUE PEKOMEHIAIMU U COJCPKATEIIbHbIC
MaTepuabl sl IPOBEJACHUS MTPAKTUUECKUX U JTA0OPATOPHBIX 3aHATUHN MO U3yde-
HUI0 MEXAHU3MOB MEXKIPOLIECCOPHBIX KOMMYyHUKanuid B OBM. PaccmaTpuBarorcs
MporpaMMHBIE W amnmapaTHbIE MPEpPhIBAHUS, TEXHOJIOTHS HMCIOJIb30BAHUS HUHTEP-
deiica NpuUKIaTHOTO TPOrPAMMUPOBAHUS.

[Tocobue copepkUT HEOOXOAUMbBIE CIIPABOYHBIC MaTEPHUAIIBI.

Mertoauueckue ykazaHusi NMpeAHa3HA4YeHbl ISl CTYJICHTOB, OOy4YarolIuXxcs
no HarpasieHuto noarotosku 09.03.01 Mudopmatrka 1 BEIYUCIUTENbHAS TEXHU-
Ka, npoduieit BerancnurenbHbple MaIlluHBI, KOMIUICKCHI, CUCTEMBl U ceTH, IIpo-
rpaMMHOE 00€CTIeUeHUE U WHTEIJUICKTYaIbHBIE CUCTEMBI.

[TocoOue mpenHa3HA4YEHO MJI MCMOJB30BAHUS MPU U3YUYCHUH JAUCIUTUIHH
CucreMHOE TporpaMMHOE oOecreueHHe, a TaKXKe MOXKET OBbITh HMCIOJIH30BAHO
MpenoAaBaTe/iIMU U CTYJIEHTaMU NPU HU3YYCHUU POACTBEHHBIX NHMCIUIUIMH U B
MIPOLIECCE CAMOCTOSITEIbHON PadOTHI.

YuebHoe nmocobue o0cyxaeH0 1 0JJ00peHo Ha 3acenanuu kadenpsr UBT
[Tpotokon Nel ot 26.08.2019 r.

Penenzent 3aB. kadenpoit UBT n.1.H. mpodeccop Cokono C.B.



Jlabopamopnasn paooma?2. Hccneooeanue mexanusma annapam-
HbIX NPEPLIGAHUTL

geﬂb

1. BeipaboTaTh NpakTHUYECKUE YMEHUS M NMPUOOPECTH HABBIKU MepexBara
anmnapaTHbIX TpepbIBaHUM, 0popMIIEHUS Mpoleayp oO0pabOoTKU MpepbhIBaHUN U UX
MCITIOJIb30BAHUS B BHIYMCIMTEILHOM IpOlLIecce.

2. I[Ipuobpectu HaBbiku dkcmtyaTaruu [I9BM B OC MS DOS.

3. [IpuobpecTn HABBHIKK aHaAIU3a, 0OOOIIECHHUS U CUCTEMATH3AlUK TTOJTyYeH-
HBIX PE3yJIbTaTOB, HABBIKA COCTABJICHUS U O(POPMIICHUS OTUETHBIX PE3yJIbTATOB.
[IpuBHTHE HABBIKOB TOYHOTO W JIAKOHMYHOTO MPEACTaBICHUS JOKIAJI0B Ha BOIPO-
CBI TIPETIOIaBATETISI.

Yueonwie sonpocwi

1. MccnenoBanue paboThl HECTaHIAPTHOW MpoLEAypbl 00padOTKHU IpepbIBa-
HUM OT KJIABUATYPHI.

2. UccnenoBanue pabOThl MPOrpaMMbl C HMCIOJIb30BAHHEM CTAHJIAPTHOTO
o0OpaboTymKa.

3. UccnenoBanue 0ocOOEHHOCTEN NepexBaTa MpepbIBaHUI TaliMepa U UX HC-
II0JIb30BAHUE.

JJumepamypa 0,151 n0020MOEKU K 3AHAMUIO
CwMm. nutepatypy K OpeablayliemMy pa3aemty.

Cooepircanue omuema
1. Ha3Banue nabopatopHoii paboThl U y4eOHBIE BOITPOCHI.
2. IlocaenoBaTenbHO I KAXKJIOTO U3 Pa3JIeioB UCCIEIOBAHU:

- 3a1aHUS ¥ pa3pabOTaHHBIC TPOTPAMMBI;

- CXEMbl U PUCYHKH, MOSACHSIOIINE MEXaHU3M IepexBara anmnapaTHbIX Mpe-

PBIBaHUU OT KJIaBUATYphI U TANMEPA;

- OSICHEHUSI K (hparMeHTaM pabourX MPOrpPaMM.
3. BBIBOJIBI O 11€51€CO00Pa3HOCTH pealii3allii anmnapaTHBIX MPEepbIBaHUM C HC-
M0JIb30BAaHUEM HECTaHAAPTHBIX MPOILEAYp 00pabOTKH MpEepbIBAHUIA.
4. KpaTkue OTBETHI Ha T€ KOHTPOJIBHBIE BOMPOCHI, KOTOPBIE €MIE HE HAILIJIN CBO-
€ro OTPaXXEHUs B OTUETE.

Bonpocwt 0na camonpogepku

1. TlpuBeaute onpenesieHHE ONEPALMOHHON CUCTEMBI.

2. Kakum oOpa3zom ocymectBisercss obOpamienue k ¢(ynkmusm DOS wu

BIOS?
3. Tlepeuucnute perucTphl MpoIeccopa, MOSICHUTE X Ha3HAYCHUE.
4. TlosicuuTe npouenypy nNpepbiBaHus, IPOUILTIOCTPUPYHITE €€.
5. TlpuBenure kiaccudukanuio NpeprIBaHU.




6. B yem paznmmune Mexay MpOrpaMMHBIMU U aNlapaTHBIMHU TPEPHIBAHU -
Mu?

7. TlosicHuTe Ha3HauYE€HHME BEKTOpPA MPEPHIBAHUM, CIIOCOO €ro MCIoIb30Ba-
HUSL.

8. Kakum o0pa3om ocymiecTBisieTcs: oOpalieHie U3 IpUKiIaJHoN mporpam-
MBI K CUCTEMHBIM (PYHKIIUAM?

9. IMosicHuTe mporiecc B3aUMOJIECUCTBHS CHUCTEMBI C KJIaBHATYpOW MCIOJIb-
3ysl WILTIOCTPALIHH.

10. Tloscaute moustue SCAN-koma u komga ASCII.

11. JIns gyero mpeaHa3zHaueHa nporpamMma oOpabOTKH MpephIBaHUM OT Kila-
BUATYpbI?

12. Kaxoii BeKTOp MpepbIBaHUM 3aKpPEIUICH 3a KJIaBUATypOil?

13. JIns gwero B cocraBe mammH IBM PC nmeercs taiimep?

14. TloscHuTe NpuKIagHOE 3HAUCHHE O0O0paOOTKHU MpEephIBaHUN OT TaiiMepa.

15. Kakue dynkiuu npepsiBanusi 21h DOS ucnonb3yroTcst Ajis 4YTEeHUs U
U3MEHEHUS TEKYILEro BpeMEHH U JaThl?

16. Tloscuute opraHu3alMIo amnmnapaTHBIX NpepbiBaHWN B MammHax [IBM
PC.

AKmyaipHOCIb 3aHAMUA

1. ®ynkunonupoBanue OC B paMmkax MyJbTUIPOTPAMMHUPOBAHUS OC-
HOBAaHO HAa WCIIOJb30BAaHWH aIMIAPATHBIX NpPEpbIBaHUN. MexaHn3M npepbIBaHUN
ABJIIETCSI OJIHUM U3 CIOCOOOB OpraHu3aluyd MYJbTUIIPOrPAMMHUPOBAHUS U OCHO-
BOM paboThl M1000i1 OC. OH MO3BOMSET pearupoBaTh Ha BHEIIHUE COOBITUSA, TTPO-
UCXOJSAIIME ACUHXPOHHO BBIYUCIUTEIBHOMY Mpolieccy. JTO Ba)KHO, T.K. MOJ00-
HbIM 00pa30M OpraHM30BaHbl BCE CUCTEMBI PEATbHOIO BPEMEHH, B TOM YHCIE U
CUCTEMBI BOGHHOI'O Ha3HAYEHHUS

2. Bce BHemHHUE yCTPONCTBA B3aUMOJICUCTBYIOT C CUCTEMOW Yepe3 mpe-
pBIBaHUS.

3. Oto sdhdextuBHbIi crocod Be3oBa mporeayp OC, ucnoib30BaHUS
pa3paboTUMKOM HMEIOLIUXCSI PECYPCOB, TeHEPALlMM HECTAaHJapPTHBIX MpoLeTyp 00-
paboTKH. ITO BO3ZMOXHOCTh MOJYYUTh JAOCTYN K cpeactBam OC B TOM 4ucie U3
cpensl Pascal.

4. DTO MHCTPYMEHT MOAKIIOYEHHUS IPABEPOB JJIs1 HOBBIX YCTPOMCTB.

5. 3aHsTHE UMEET SBHO BBIPAKEHHYIO TPAKTUYECKYIO HAMPABIEHHOCTh U
CBS3aHO C PEIICHHEM 3aJaud aBTOMAaTH3allMu YIPaBJICHUS BOMCKAMH ITyTEM HC-
MOJIb30BAaHUSI OCOOEHHOCTE OpraHu3alid COBPEMEHHBIX CPEJICTB BBIUYMCIUTEIb-
HOM TEXHUKH U €T0 MPOTPAMMHOI0 00ECIIeUeHHUS.

Cnocoovl peanuzayuu annapamHuvlx npepovléanuil

MexaHu3M MpepbIBAHUS OAAEPKUBACTCS:
- anmapaTHbIMM CPEICTBAMHM KOMITBIOTEPA. 3AaBUCHUT OT THUIIA IIPOLIECCOPA U
O0COOEHHOCTEH armapaTHbIX KOMIIOHEHTOB (KOHTPOJIIEPHI, IIUHHI .. .)



- [pPOrpaMMHBIMHU CpPEICTBaMH. ANIapaTHbIE CPEACTBA KOMIIbIOTEpPA OKa-
3bIBAIOT BJIMSHUE HA CPEJCTBA MPOTrPaMMHOMN MOIJIEPKKH.

Cnoco0bl peajqn3anuu nNpepbiBaHu

Bekmopnuwiii — nporieccopy Ha IIMHY BBICTABIISIETCSI HOMEP (HOMEP BEKTOPA)
yCTpOMCTBa, UAECHTUPUIUPYIOLUINI COOTBETCTBYIOIIUNA 00paboTuuk. D10 0becme-
YUBAETCS] KOHTPOJUIEPOM IpephIBaHUs. [ TaBHOE JOCTOMHCTBO METOJa — CKOPOCTh
uAeHTU(UKAINH, OTHAKO TPeOyeTCs JOMOIHUTEIHLHOTO 000pyA0BaHUS.

@dakToM npephIBaHus SBISETCS cUrHai 3anpoca npepbiBanus INT Ha Bxoxe
nporeccopa. Homep BekTopa unTaeTcs MpOIECCOPOM C IIMHBI JaHHBIX B CIICLIH-
aJIbHOM IIMKJI€ MOATBEPIKACHHUS MPEpBhIBaHMs, KOTOPBIM BBITIOIHAETCS MPOIECCO-
pom 1ipu nosydyennu curHana INT. 3to u ects uaeHtTugukanus npepsisanus. 1o
HOMEPY BEKTOpa HaXOUTCsl 00pabOTUYUK (€ro aapec Wik BEKTOp).

BekTop MOXeT ObITh:

- (PUKCUPOBAHHBIM;

- KOHOQUTYypUpYEMbIM (HampuMmep, NepeKIovaTesem);

- IIPOrpaMMHUPYEMBIM.

Onpawueaemsrit — 111 Bb13bIBaeT Bce 00pabOTYHKU OJJHOTO YPOBHS (IIPHO-
pHUTeTa) MOKa KTO-TO U3 HUX HE MOJATBEPIAUT, UYTO MPEPhIBAHUE MOCTYIUIIO OT 00-
CIIy’)KMBaeMOro UM yctpoictBa. Criocod MeMJICHHBIM, HO JIOMOJTHUTEIBHBIX ama-
paTHBIX 3aTpat He Tpedyer. MHpopmanus 00 ypoBHE MPUOpPUTETA JOJKHA OIpe-
JEeNAThbes mporeccopoM. st KaKa0oro ypoBHS 3aKpeIjIeHO HECKOJIBKO yCTPOWCTB
U, COOTBETCTBEHHO, 00pabOTYMKOB.

IRQ — Interrupt Request - 3ampoc Ha nipepbiBanne (YpPOBEHB).

Ha mpakTtuke codyeTaroT MeXaHU3MbI Pa3IMYHbIX TUIOB. Eciam nis kaxmoro
IRQ — 1 ycrpoiicTBO, TO cOCOO YMCTO BEKTOPHBIN. Ecnu HECKOIBKO yCTpOMCTB
OTHOCUTCS K OJHOMY YpPOBHIO — JIOMOJHHUTEIBHO IPOBOAUTCS OIPOC BCEX
ycTpoiictB ganHoro IRQ. CraHmapTHBIM CUYMTAETCs, €CTECTBEHHO, BEKTOPHBIM
cnoco0. Ho ecnu BHEIIHUX yCTPOICTB MHOTO, TO

- B CTaHJIapTHBIX 00Pa0OTYMKAX UCIIOJIB3YIOT 3aTTYIIKHY;

- pe3epBUPYIOT HOMEpa MpephIBaHUI HA MEPCIEKTUBY (HO HOMEP YK€ €CTh,
OH 00€ecredeH CXeMOI pacnailku KOHTPOJUIEPOB).

B Pentium nocnenoBareabHOCTE 00paOOTKH CIIEAYOIIAas U CYMTACTCSA BEK-
TOPHOM:

- Ha BXOJI KOHTpoJuiepa BeICTaBIAOT IRQ OT ncTouHmka npepriBanus;

- KoHTpoJuiep mpepbiBanus Gopmupyer INT Ha BXon mporeccopa M Ha
IIMHY JaHHBIX BBICTABJISIET HOMEP mpepbiBanus (uucio 0-255);

- axpeca o0pabOTYMKOB (BEKTOpA) OMPEIEISIFOTCS MO TalJuie BEKTOPOB
(oOpaboTunkoB mpepriBaHuit). Tabnuia mpeacTaBiseT COO0OM YHOPSIOYCHHYIO
MOCJIEIOBATEIHLHOCTh aIPECOB 00Pa0OTUYUKOB, 32 KAXKIABIM U3 KOTOPBIX 3aKPETUICH
KOHKPETHBIN HeW3MeHHbI HoMep. CMeHa aapeca pa3MmerieHus oOpaboTynka B
OCHOBHOM MaMSTH BEAET K M3MEHEHUIO 3HAUYECHMS aJpeca B 3TOM IMOCIEI0BaTENb-



HOCTH, HO HE BEJIET K M3MEHEHHUIO MMOJIOKEHHUS ITOTO aJpeca B MOCIEI0BATEIHHO-
CTH (TabJIHIIe BEKTOPOB).

JAucuunanHbl 00CIy;KMBaHUSA TPEephIBaHUN 00ecTIeunBaeTCs:

- OTKJIIOYEHHUEM IpEepbIBaHUM (3ampeT) — 00ecneynBaeTcsi yCTAaHOBKOM ce-
macopa (¢uara pasperrenns npepbiBanus IF = 0);

- MAacKUpOBaHHEM (3alpeToM NIpHeMa OTACIbHBIX CUTHAJIOB MpephIBAaHUN
U, COOTBETCTBEHHO, 3alPETOM BBIMIOJHEHHSI COOTBETCTBYIOMIMX 00PaOOTUYHUKOB).

Jlnia peanu3anuy OTKIIOYSHHH MPUMEHSIOT TPOrPaMMHO JOCTYITHBIHN CIIelu-
AJbHBIN PETUCTP MACKHU.

IIpeppiBaHus CyIIECTBYIOT:

- € OTHOCUTEJbLHBIM NMPHOPUTETOM: OOCITYy)KUBAaHUE HE MpPEpPhIBACTCA 10
OKOHYaHHs oOpaboTurka. [ 3TOro He06X0AUMO OTKIIIOUUTH CUCTEMHBIE MPEPHI-
BaHUS;

- ¢ a0COJIIOTHBIM NPHOPHUTETOM: OOCIY)XHBaHHE IPEPHIBACTCS, €CIH
IPUOPUTET MOCTYNUBIIETO MPEPBIBAHUS BBIIIE. IS peaiu3allii 3TOro crocoda
HEOO0XO0MMO 3aMaCKUPOBaTh MpPEPbIBaHUS ¢ 00jiee HU3KUMU MPUOPUTETAMHU.

- mo mpuHmuny creka. LCFS Last come —first served — "mocneauum
IpHUILET — EPBBIM 00CiIyXeH". B 3ToM cilydae He HaJl0 HaK/IabIBaTh MacKy U OT-
KJIFOYaTh MTPEPHIBAHMUS.

OnHako mepexoJIHble MPOLECChl HEOOXOIUMO MAacKUpOBaTh ("'KpUTHUECKHE
cexkuun"). IIpeppiBaTh BO3MOKHO TOJIBKO Ha 3Tare 00pabOTKU MpepbIBaHUS.

AnmnapaTtHbie PEepPhIBAHUS Pa3IUYAIOT:

- MacKHMpyeMble — HaCTyllaeT BpEMEHHOE HeoOcmykuBaHue 3anpocos. [Ipu-
OPUTETHOCTh YCTAHABIMBAET KOHTPOJJIEP MPEPhIBAaHUI;

- HeMACKHpYeMble — UMEIOT HAaUBBICIINN TPUOPUTET.

Ipunyunul 00padbomku annapamHuvlx npepvl8aHuil

ArnmnapaTHbie MPEPbIBAHUS ONMHPAIOTCS HA:

- anmaparypy;

- nporpammel OC;

OcHOBOM anmapaTHOW MOAJAEPKKU SIBIISIETCS MPOTPAMMUPYEMBIM KOHTPOJI-
JIep IpephIBaHUM.

VYerpoiictBa du3udecku MoakiIoyaroTcss JuHuer Kk cBoemy IRQ. Brixon
koHTposuiepa u Bxoh INT LII coegunensr (puc2.l). B mukie moarBepxacHHS
npepbiBanus Ha L] KOHTPOJIIIEPOM BBICTABIISETCS HOMEP BEKTOPA.

KoHTposuiep npeaHazHayeH IJis:

- ¢dopmupoBanus 3anpoca INT;

- TOJArOTOBKM HOMEpa BEKTOPA;

- MAacCKHpOBAaHUS U MPUOPUTU3ALIMH.



Howmep BekTopa popmupyercs mo gopmyse:

N gexkmopa = 6azoentii 6exmop + Ne nunuu 1RQ

NCcTOYHMK YpoBeHb BekTtop
npepbIBaHUA [NpepbIiBaHUA | NpepLIBaHUA INT
Tailmep IRQ@ 08h
KnaBunaTypa IRQ1 09h
Peseps IRQ2 0Ah KoHTponnep M
COM2 IRQ3 0Bh npepelBaHN
COM1 IRQ4 0Ch i
HXXMAQ IRQ5 0Dh
HIMVO IRQ6 OEh >
LPT1 IRQ7 OFh 8
BEKTOP

IRQ - Interrupt request — 3anpoc npepblBaHKA
INT — Interrupt — npepbiBaTh

Puc.2.1. Opranuszanus anmnapaTHbIX npepbiBanuii B IBM

ba3oBbIll BEKTOP 3amMcaH B 8-pa3psAIHBIA PETUCTP KOHTPOJUIEpA U IPEAHA-
3HA4YEH JUIsl BBIOOpA MHTEpBaja JJIA allapaTHBIX MPEPbIBAHUN B TaOJIUIE BEKTO-
pPOB, OH 00€CIIEYNBAET CMEIIEHUE IO TAOIUIIE.

Ho yctpoiictB Oosnbiiie, yem 8. B 3ToM cirydae BBITIOHIETCS KacKaJaupoBa-
HUE KOHTPOJUIEPOB MIpepbIBaHuii (puc.2.2)

IECE IE0
Rt O T
EBemomeri [EQ2 Bepgyumi >
EOHTR OJLIED KOHTR OJLIED Ll
F0h—"77h 8h—Fh
]:R.Q 1 5 IR_Q? HC' MED N
F0h — ] sh
Ilopt Ilopt
ADh 20h
ATh 21h

Puc.2.2. KackagupoBaHue KOHTPOJUJIEPOB MpEpPbIBAaHUS

[TproOpUTETHI MOHIMKAIOTCS 110 MEPE YBEIMYCHUST HOMEPA MPEPhIBAHUS:
70h — gacel peaibHOTO BpEeMEHHU

71h — npepriBanue BIOS (ms 0Ah)

72h — peseps

73h — peseps

74h — mpims PS/2



75h — comporieccop

76h — xectkuit muck AT

77h — pe3eps.

O0padoTka CUrHAJIOB IPEePbIBAHMIA:

1. 3ampoc OT ycTpoiicTBa ycTaHaBiMBaeT B | OHT perucTpa 3ampocoB
(puc.2.3);

W1
THT JTwF=0 | ot
— 0} 0 X chawledge
[RD1 0 ¥ EDI End of
— 1 1] 1. 4—
" % jT— | Intemnmgt
] 1] ] OEEA !
[Ri)7 0 v le------ |
—
R R Cr. R/3 ofcmysHeae-
SATTOCOE MACEH TP HO HTE- MED FAMPOCOE
20h 21k TOE 20k
20k

Puc.2.3. IIporpamMmmHas Moaenb KOHTPOJIJIEPA IPEPHIBAHUI

2. () B OuTe MacK| paspemniaeT npoxoxkaeHue 3amnpoca (1-3ampermiaer);

3. Uepes cxemy mpuoputeToB popmupyercs INT u roroButcs 1 B peructp
00CITy>KMBa€MBIX 3aIIPOCOB (HO 3TO €I1le He 00CTYKMBAaHHE 3aMpoca);

4. Muxponponeccop peructpupyetr INT ecnu ycranoBneH ¢uar paspernie-
aus npepeiBanus IF=1 (IF=0 - 3anpemiaer). [IpeaycMoTpeHb KOMaH/IBI IPOIIEC-
copa it paboThI ¢ (rarom:

cli (clear interrupt flag) — copoc duara IF=0 - 3amper Bcex HEMaCKHUPYEMbIX
IIPEPBIBAHUN;

sti (set interrupt flag) — ycranoButs ¢utar npepsiBanuii IF=1 — ¢uar paspe-
mrenus npepoiBanus (Interrupt enable flag);

5. OTBeT MUKpPOIIpOLIeCCOpa Ha CUTHA MPEPhIBAaHUS:

- cbpoc ¢dnara IF =0 (3ampet Bcex npepbiBaHmil);

- BbIpaboTka curHaia INTA, KOTopblii BBITIOJIHSET:

a) — YCTaHaBJIMBAET Pa3pCIICHHYIO | B PErHCTp OOCTY>KMBAaEMbIX 3a-
npocoB. CxeMoil TpUOPUTETOB OJIOKUPYIOTCS BCE YPOBHH C TEKYIIETO
1 HIDKE;

0) — cOpaceiBaeT (ycraHaBinuBaeT ) OUT peructpa 3ampocoB. Ilocie
ATOTO PErucTp TOTOB K MPUEMY CJIEAYIOUIETO 3ampoca MO JTOH xKe
JTUHUW;



6. Paspemenne Oosnee BBICOKMX MpephIBaHWM. BhIMOMHSETCS MPOTPpaMMHO
KOMaH 10 Sti.

7. Paspemenne Bcex npepoiBanuii  EOI (End Of Interrupt)— oOnynenuem
perucrpa o0CIyKHMBaeMbIX 3alPOCOB (BBIMOJHICTCS TporpaMMHO kKoMmaHaon OUT

20h, 02h).

Ctpykrypa 00padoT4uKa NpepbIBAHUA

CtpykTypa onpeaensieT Mociae10BaTeIbHOCTh ONepaliii, BHITOIHIEMBIX all-
napaTHO M MPOTPaMMHO C ILIENIBI0 yIpaBleHUs mpepbiBanusaMu. Hadano mporiecca
UHUIHAIM3UPYETCA TocTymuieHneM, Harpumep, |IRQ1 u ¢popmupoBanuem mporiec-
copy curHana INT:

1) AnmapaTHo 3ampeniaroTcsi BCE MPephIBaHUs HE3aBUCUMO OT IPHOPUTETA,
T.K. ¢uar |IF ycranaBnuBaetcsi B ), B CTEKE COXPaHSAIOTCS perucTp (aaroB U aapec
Bo3Bpara CS:IP;

2) AmnmapatHo 3arpyxaercs CS (u3 Bropoit mapsl siueex) u |IP (u3 mepBoii
napsbl siueeKk TabJIUIbl BEKTOPOB IO aJpecamM, BHIYMCIECHHBIM 110 HOMEpY MpepbiBa-
Husl. C 3TOro MOMEHTA 3aITyCcKaeTcsi 00pabOTYMK MPEpPhIBaHMS;

3) B oOpaboturike komMaH10M Sti — pa3perrarorcs 6oJiee BRICOKUE TIPEphIBa-
HUs, T.K. opu 3ToM ¢uar |F ycranasnuBaercs B 1. B nanHOM npumepe 3TO MOTyT
obITh TOMbKO |RQW. OpgHako Bce ypOBHHM MpephIBaHHM, HaYWHAS C TEKYIIETO
(IRQ1), ocratorcst 3a0JIOKUPOBAHHBIME B KOHTPOJUIEPE MpephIBaHUH. MOMEHT I10-
nauu Sti BBIOMpArOT MCXOMASI U3 JIOTUKH 00pa0dOoT4YHMKa, HO Kak MPaBUIO B CaMOM
HayaJie, YTOObI He OJIOKUPOBATh 00JIee MPUOPUTETHBIEC 3aITPOCHI;

4) Peanmuzanus B oopadotunke EOI - End Of Interrupt — koHer; npepbIiBaHUs
CHUMaeT OJOKMPOBKY U B KOHTposuiepe. C 3TOro MOMEHTa pa3pelieHbl BCE Mpephl-
BaHUsl HE3aBUCUMO OT MPHOpPUTETa. MOMEHT BbIIaYd 3TOr0 MpHKa3a OOBIYHO
HACTyMaeT B KOHIIE 00paboTYMKa, 4YTOOBI UCKIFOUYUTh BIOXKEHHBIE MPEPHIBAHUS OT
3alpOCOB TOTO K€ YPOBHS;

5) 3akanumBaetcs oOpabotunk komanaoi IRET - Interrupt Return — Bos-
Bpat mnocine o0pabdotku npepeiBanus. [Ipu sTtom BoccranaBnuBatores |P:CS u pe-
ructp ¢uaroB FLAGS u3 creka.

Ocoobennocmu ob6padomku npepvleanuil Kiaguamypol

B Hacrosiee BpeMs CyIiecTByeT MHOTO TUTIOB KJIABHATYP C Pa3IMYHBIM KO-
JUYECTBOM KJIABHII M cXxemoil ux pasmeineHusi. Kak BBogsarcs cumBodbl? Kyna
nonanaroT? Kak 06pabaTeiBatOTCsl CUMBOJIBI C KIIABUATYPHI?

VYmpasnsier paboToil KiIaBUaTypbl — KOHTPOJUIEp KiIaBUaTypbl. Beskuil pas
PY HAKATUW WIA OTXKATWUW JIFOOOW KJIABUINK OH 3alHCHIBA€T B BBIXOJHOU CBOM
nopT 1o aapecy 60h oaun OaiT:

- SCAN — kon HaxaTust KJIaBuIlv (€€ HOMEp Ha KJIABUATYPE) UITU

- SCAN — kox omxatusi, popMHpyeMOMYy CYMMHPOBAHUEM TOTO K€ KOJia C
koHctanTor 80h. Konm ormxkarus, Takum 00pa3oM, OTIIMYACTCS OT UCXOJHOTO KOja
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HaKaTUsl €IMHULIEH B CAaMOM CTapLIEM pa3psiae, YTO U COOTBETCTBYET IIECTHA LA~
TepruaHOMYy Koay 80h.

Janee xonTposuiep kinaBuatypsl popmupyert 3anpoc INT nponeccopy yepes
KOHTpoJUIep npepbiBanuii. [logxmoueHne KOHTposuiepa KJIaBUaTypbl CTAHIAPTHO U
cootBeTcTBYeT HOMepy 09h, popmupyemomy 1o yposHio IRQ1 ¢ ydgeTom 6a3zoBo-
ro Homepa 08h.

Koapl mprcBoeHBI BCeM KJIaBHINIaM, B TOM YHUCJE CHEUUAbHBIM (HEpHUCye-
mbiM): Shift, Ctrl, Alt, Caps Lock (BepxHuii peructp) u T.1. Beskoe nm3mMeHeHHe
COCTOSIHUSI KJIaBHATypbl (HakaTue, OTXKATHE) BBI3BIBAET CUTHAJ 3ampoca Ha Ipe-
peiBanue INT. ®@naru (COCTOAHMS CHELMABHBIX YIPABJISIOMMX KIaBUII) cOXpa-
HSFOTCS B OTIEPATUBHOM NTAMSTH MTOKA KJIABHIIIA HAXKATHI.

O6paboTtunk BIOS, BbI3biBaeMblif 110 mpepbiBaHuIo Ne9, ocyIecTBiseT mnpe-
obpazoBanue SCAN-k0/10B U3 Oydepa KOHTpoJUIepa KJIaBUATYPhl (OH pacoJIOKEH
B MHUKpOCXeMe KOHTpoiuiepa) B Kojbl cuMB0osIoB ASCII. Jlng aToro ananusupyercs
MPEABICTOPHUS, COCTOSIHUE YIPABISIOMIUX KJIABUII, KOMOMHAIIMY KJIaBUII U 110 3a-
BepiieHuH padboTel oOpadoTunka Ne9 SCAN-KOJIbI U KOJIbI CUMBOJIOB 3allOMHUHA-
I0TCS B KOJIbLIEBOM Oydepe KJIaBHATYPbI, HAXOJAIIEMCS B OCHOBHOM MaMsITH
OBM. Kaxapiii u3 16 anementoB Oydepa coaepsxur 2 6aitta: SCAN-kox + ASCII-
kox (0ydep eme HaswpiBaroT Tabiuuel Tpancisanun SCAN-komoB B koasl ASCII).
Bbydep cuHXpoHU3HpPYET MpHUEM KOJOB OT KOHTPOJUIEpa KIIABHATYPhI U IMPOIIECC
WCITOJIP30BAHUS KOJOB BBITIOJIHIEMOW TporpamMmoi. Jluciumimaa 00CTyKuBaHUS
oydepa — ouepenn. Ecu Oyde Oyner 3amoaHeH NOJHOCThIO, TO KJIaBHIIIA UTHOPH-
pyeTcs U BBIAETCS 3BYKOBOM CHTHAJ.

O6beM Oydepa — 16 nByxOaWTHBIX CJOB, PAa3MEIICHHBIX IO aJpecam
40H:1EH no 40H:3DH:

1Eh —1Fh 1 cioBo

20h — 2Fh 8 cnoBo 16 ciioB (KaBwII)

30h — 3Dh 16 cioso

Cnogo chnaros Ins | Caps | Num | Scroll | Alt | Ctrl | Shift | Shift
KnaBuaTypbl 40h:17h Lock | Lock | Lock nes | npas
7| 6 5 4 3 2 1 0
["lonoBHOW agpec 40h:1Ah
XBOCTOBOW 40h:1Ch
agpec
40H:1Eh 1 crnoBo
65?1)12Ll§:8:a . 1 6ant 1 6ant
Ha 16 cros SCAN-koA ASCllI-kop,
40h:3Dh 16 crnoso

VYkazarenn:
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['ooBHOH yKa3aTellb — COIEPIKUT apec CaMoro CTaporo, HO eIle He BOC-
TpeOOBAaHHOTO KOJa.

XBOCTOBOM yKazaTesb — aJipec MepBoi CBOOOHOM sueiiku B Oydepe.

Junamuka paboThl Oydepa:

1. Jlns monydenuss koja u3 O0ydepa HE0OOXOIUMO OOpPaTUTHCA K MpephiBa-
auto INT16h (mpaiiep BIOS knaBuarypsi);

2. Jlns ompeAesieHus CBEICHUA 0 TOM, 4TO Oydep MmycT, CpaBHUBAIOTCS a]l-
peca yKkaszaresneil: OHU JOJDKHBI ObITh paBHBL. Eciii mpu 3TOM MOJIyYeH 3ampoc Ha
gyrenue u3 knasuatypsl (INT16h), To mpoucxomuT 10, 4T0 Ha3BIBAIOT "OXKUTAHUEM
Hakatus'". DTO mpueM MHpoko ucroib3dyercs B Pascal mo komanne READLN 6e3
MMEHU NIEPEMEHHOM;

3. IlepenonHeHn0 COOTBETCTBYET CUTYalUsl, TP KOTOPOM XBOCT MOAOIIEN
K T0JIOBE ¢ 00paTHON CTOpOHBI. B 3TOM citydae npueM KofoB Ojgokupyetcst U ¢pop-
MUpPYETCs 3BYKOBOM CUTHAII,

4. Broa ¢ ympexIeHueM — HaKaThe KIJIABUII MPU YCIOBUU, YTO MPOTrpaMMe
OHM He TpeOyroTcs. OHU HaKarIMBalOTCS U OyIyT BOCTpeOOBaHbI (BBIBEJIEHBI) KO-
r/1a MoTpeOyIOTCA.

SCAN-K0/1pI CHMBOJIOB CTaHIAPTHON KJIaBUATYPhI MPUBEACHBI B TAOJIHIIC

HEX- | OcuoBHoli | BepxHuit HEX- | OcHoBHoii | BepxHuuii
KOJl | PErucTp | peructp KOJ pErucTp pErucTp
01 ESC ESC 1E a A
02 1 ! 1F S S
03 2 @ 20 d D
04 3 # 21 f F
05 4 $ 22 g G
06 S % 23 h H
07 6 A 24 J J
08 7 & 25 K K
09 8 * 26 I L
0A 9 ( 27 ; :
0B 0 ) 28 ' "
0C - _ 2B \ |
0D = + 2C y Z
OE ITpo6en | ITpoGen 2D X X
OF — “— 2E C C
10 q Q 2F v \
11 W W 30 b B
12 e E 31 n N
13 r R 32 m M
14 t T 33 : <
15 y Y 34 >
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16 u U 35 / ?
17 i I 47 Home H/B
18 0 O 49 PgUp H/B
19 p P 4F End H/B
1A [ { 50 ! H/B
1B ] } 51 PgDown
1C BK BK 52 Insert
1D H/B H/B 53 Del
Hns mepucyemsbix konos (F1, F2, crpenku, ....... ) Tabauna GpopMupyercs
CIICYIOIINM 00pa3oM:
- Ha mecte ASClI-xona 3anuceiBaercs — 00, SCAN-xon dopmupyercs

o0pruHBIM 00pazoM. CinoBo [SCAN + 00] Ha3piBaeTcs pacHIMpPeHHBIM KOJOM
ASCII. 00 — mpu3HaK pacumpeHHOT0 KOJIa;

- €CIIM HaXXKMMaeTCs HeCKOJIbKOo KiaBuin (komouHammu ¢ Ctr, Alt, Shift), To
BMecTo SCAN-Ko/1a 3anMChIBaeTCs CIeNUAIbHBIA KO 3TOM KomOuHanmu. Harmpu-
MEp,

F1 —3B00h

Shift/F1 — 5400h
Ctrl/F1 — 5E00h
Alt/F1 — 6800h.

Pacmmpennasie ASCII — xoas1 mpencraBieHs B Tadmie 2.1

B3anmonaeiicTBHe NMPUKJIATHBIX M CHCTEMHBIX 00pad0TUMKOB NpepbIBa-
HUM

O0pabOTUMKHN TPEPHIBAHUN UCHOJIB3YIOTCS BCEMU MPOTPAMMHBIMHU MPOIYK-
taMu. OTHAKO WX HA0Op HE BCEX pa3pabOTUMKOB ycTpauBaeT. [loaToMy mpumens-
10T pa3IMYHble KOMOWHALMKA CUCTEMHBIX M CBOMX 00paboTumkoB. Hanpumep, Tex-
HOJIOTHSI UICTIOJIb30BAHMS MOKET IIPETyCMaTPUBATh:

a) HCHOJb30BaHHE TMPHUKJIATHOTO (CBOero) ooOpadoT4yuKa BMECTO CH-
CTEMHOI0:

1. CoxpaHSIOT aJipeC CUCTEMHOT'0 3aMEHSIEMOTO 00padoTUnKa (UCIIOIb3YeT-
cst mpepbiBanre INT 21h ¢ ¢ynkuumeii 35h — moaydenune BeKTOpa MpepbIBaHMS 10
ero Homepy, INT21 — nucnietuep dpyukiwmii DOS);

1. YcranaBnmuBaroT aapecoM cBoero o0paboTuMka MO TOMY K€ HOMEpPY
(mpepwiBanue INT 21h ¢ ¢pyHkumeli 25h — ycraHoBKa BeKTOpa MPepbIBaHUS TI0 €ro
HOMEpY). B aTOM cityuyae Bcsikoe oOpallieHue 1o HoMepy pepbIBaHUs IPUBOAUT K
BBI30BY MPUKIAJHOrO 00pabOTYMKA, a CUCTEMHBIN HE 3aJIelCTBYETCS, T.K. BhI30BA
€ro He MPOUCXOJIUT;

2. BoccTraHoBieHHE UCXOJHOTO (COXPAHEHHOTO paHee MpU 3aMEelIeHUH) ajl-
peca 00paboTurKa MOCII€ BHIMOIHEHUSI BCE MPOrpaMMBbl /11 COXPAHEHUS JOruye-
CKOM IIETIOCTHOCTH OIepanuoHHoi cuctemsl (mpepeiBanue INT 21h ¢ dynknmeit
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25h). Ecii 5TOT BEKTOp CHCTEMOU HE MCIIONB3YETCs, TO BOCCTAHOBIICHHE, OOBIYHO,
HE [IPOU3BOJIUTCS;

Kiaa Kon Kiaa Kon Kaa Kox | KnaBu- Kon KnaBu- Kon
BHIIIA BHIIIA BHIIIA ma mia
F1 3Bh | Alt-R 13h | Shift- 87h | Alt-Tab Abh | Alt-I 17h
F11
F2 3C | Alt-S 1Fh | Shift- 88h | Ctrl-Tab 94h | Alt-J 24h
h F12
F3 3D | Alt-T 14h | Alt-0 81h | Alt-Del A3h | Alt-K 25h
h
F4 3Eh | Alt-U 16h | Alt-1 82h | Alt-End 9Fh | Alt-L 26h
F5 3Fh | Alt-V 2Fh | Alt-2 83h | Alt- 97h | Ctrl- 74h
Home Right
F6 40h | Alt-W 11h | Alt-3 84h | Alt-Ins A2h | Ctrl-End | 75h
F7 41h | Alt-X 2Dh | Alt-4 85h | Alt- 99h | Ctrl- 77h
PgUp Home
F8 42h | Alt-Y 15h | Alt-5 86h | Alt- Alh | Ctrl- 76h
PgDn PgDn
F9 43h | Alt-Z 2Ch | Alt-6 87h | Alt- 1Ch | Ctrl- 84h
Enter PgUp
F10 44h | Alt-\ 2Bh | Alt-7 88h | Ctrl-F1 5Eh | Alt-Up 98h
F11 85h | Alt-, 33h | Alt-8 89h | Ctrl-F2 5Fh | Alt- AOh
Down
F12 86h | Alt-. 34h | Alt-9 8Ah | Ctrl-F3 60h | Alt-Left | 9Bh
Alt-F1 68h | Alt-/ 35h | AltC 8Bh | Ctrl-F4 61h | Alt- 9Dh
Right
Alt-F2 69h | Alt-BS OEh | Alt-= 8Ch | Ctrl-F5 62h | Alt-K/ Adh
Alt-F3 6A | Alt-[ 1Ah | NUL 03h | Ctrl-F6 63h | Ctrl-K* 37h
h
Alt-F4 6Bh | Alt-] 1Bh | Shift- OFh | CtrI-F7 64h | Alt-K- 4Ah
Tab
Alt-F5 6A | Alt-; 27h | Ins 52h | Ctrl-F8 65h | Alt-K+ 4Eh
h
Alt-F6 6D | Alt-' 28h | Del 53h | Ctrl-F9 66h | Alt- Abh
h KEnter
Alt-F7 6Eh | Alt-" 29h | SysRq 72h | Ctrl-F10 67h | Ctrl-K/ 95h
Alt-F8 6Fh | Shift-F1 | 54h | Down 50h | Ctrl-F11 89h | Ctrl-K* 96h
Alt-F9 70h | Shift-F2 | 55h | Left 4Bh | Ctrl-F12 8Ah | Ctrl-K- 8Eh
Alt-F10 | 71h | Shift-F3 | 56h | Right 4Dh | Alt-A 1Eh | Ctrl-K+ 90h
Alt-F11 | 8Bh | Shift-F4 | 57h | Up 48h | Alt-B 30h | Ctrl-K8 8Dh
Alt-F12 | 8C | Shift-F5 | 58h | Enter 4Fh | Alt-C 2Eh | Ctrl-K5 8Fh
h
Alt-M 32h | Shift-F6 | 59h | Home 47h | Alt-D 20h | Ctrl-K2 91h
Alt-N 31h | Shift-F7 | 5Ah | PgDn 51h | Alt-E 12h | Ctrl-KO 92h
Alt-O 18h | Shift-F8 | 5Bh | PgUp 49h | Alt-F 21h | Ctrl-K. 93h
Alt-P 19h | Shift-F9 | 5Ch | Ctrl-Left | 73h | Alt-G 22h
Alt-Q 10h | Shift- 5Dh | Alt-Esc 01h | Alt-H 23h
F10

Tabmuna 2.1
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Pacmmpennsie ASCII

0) cuervieHHe ¢ CMCTeMHBIM 00pPa0OTYMKOM (MPUKJIAAHOH + CHCTEeM-
HBI)

1. CoxpaHstoT aapec CUCTEeMHOro o0padoTyuka JJIsl TTOCIEAYIONIETo Mepe-
xoza (mpepoiBanue INT 21h ¢ ¢ynkimeit 35h);

2. B BekTop mpephIBaHUS MOMENIAIOT aJpec MPHUKIAJAHOr0 00padoTyuka
(mpepwiBanue INT 21h ¢ pynkiueit 25h);

3. B mporpamme cBoero o6paboTyrka oOparieHue K CHCTEeMHOMY 00paloT-
YUKy OocyliecTBisiercst mo komanae JMP.

[Tpu TakoM mocTpoeHnr OOpaIleHne 1Mo MPEPHIBAHUIO TIPUBOIUT K TIEperade
YIOPABJICHHUS TPHUKIAAHOMY 00pabOTUHKY C TPEIBAPUTEIHLHBIM COXpaHEHHUEM KOH-
TekcTa. Ilociie BRIMOMHEHUS Tena MPHUKIATHOTO0 00paboTYnKa Mepexoa K Haday
CUCTeMHOro oOpaborunka 1o komanjae JMP He compoBokmaeTCsl OnepanusiMu
BOCCTAHOBJICHHS KOHTEKCTa. M TOJIBKO ITOCJIE BBIIOJIHEHUS TeJla CHCTEMHOIr'o 00-
paboTumka mratHeIM oOpa3oMm 1o komanae IRET ocymectBiseTcss BocctaHoBIIe-
HHUE MCXOIHOTO KOHTEKCTAa M MPOJOJDKCHHE MPEPBAHHOTO IMOPSAIKA BBITIOJIHEHUS
OCHOBHO# TporpaMmbl. BBI30B TakoM CIIENKH BO3MOXKEH KakK ammapaTHO, TaK U
MIPOTPaMMHO I10 KOMaH e TpEePhIBaHU;

B) ClUeIUIEHHe ¢ CMCTeMHbIM 00padoTYMKOM (CHCTEMHbIN + NMpPUKJIAI-
HOI)

1. TlonywaeTcsa aapec CUCTEMHOTO 00paboTyuka (MCIOJIB3YETCsl MpephiBa-
aue INT 21h ¢ ¢pynkuumeit 35h) u coxpaHnsieTcst BO BpeMEHHON TIEPEMEHHOI;

2. OdopmisieTcs mpoleaypa cleayomel CTPyKTYpHhI:

- coxpaHenne ¢aroB B cTeke komannoit PUSH F;

- BBI30B MOJIPOrpaMMbl IO aJpecy BekTopa oOpaboTumka (amapec
HaXOJUTCSl B COXPAaHEHHON TEPEMEHHON );

- TEJIO TMPUKJIIATHON MPOTrpaMMBbl TIOJIb30BATEIS;

- komanna IRET;

- KOHEII IPOLIEAYPBHI.

Takast mporeaypa BBI3BIBACTCS TOJIBKO M3 TPOTPaMMbl TOJIH30BATENS B
¢dopme BbI30Ba mnpouenypsl. [Ipu oOpaliieHnn K npolenype B CTEKE COXpaHseTCs
aZipec BO3BpaTa K KOMaHJie, CIeAyIoel 3a KOMaHI0M BhI30Ba MPOLIETYpPhl: TAKOB
MEXaHU3M BbI30Ba nojanporpamMm. CoxpaHeHue (pyaroB mpu 3TOM HE MPETyCMOT-
PEHO, IOATOMY OHHM COXPAHSIIOTCS CAMUM I0JIb30BATEIIEM.

[Tocne Toro, Kak mpolLEccOp BBHIMOIHUT MPOLEAYPY NpEepbIBaHUS, B CTEKE
IIPEPBAHHOTO IMpoliecca OKa3bIBAETCs CIO0BO (DJIaroB M ajpec BO3BpaTa B MpPEpBaH-
HYIO IPOTpamMmy.

IMeHHO Takasi CTpYKTypa JaHHBIX JODKHA OBITh HA BEPXY CTEKa, YTOOBI
komanga IRET, koropoit 3aBepmiaercs mo0asi mporpamMma oOpabOTKU TpepbIBa-
HUI, MOTJIa BEPHYTH YIIPABJIICHUE B ITPEPBAHHBIN MPOLIECC.

[lepBas komanna Hamero oopadorunka PUSH A 3aceimaer B cTek eme pa3
cioBo (hiaros, a KOMaHa Bbi3oBa noamnporpamMmmbl CALL mo aapecy cuCcTeMHOTO
00paboTurKa B MpoIecce Mepeaaun ynpaBiIeHUs eMy MOMEIIAeT B CTEK aJpec BO3-
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BpaTa Ha CJeIyIOIIyI0 KOMaHy MPHUKIaIHOTr0 00padoTunka. B pe3ynpraTe B cTEKE
dbopmupyeTcst TpexcloBHas CTPYKTypa, Heooxoaumas st komauasl IRET. Cocto-
SIHUE CTEKa MPU ITOM TOTYUYaeTCsl CISAYIOIINM:

IP2 Ot xomauael CALL cuctemHOro 06padoTunka

CS2

dnaru Ot xomannsl PUSH F

IP1

Cs1 3anoJHsAeTCs MPOIECCOPOM TP BBHITIOJHEHUN MPOIICTY-
pHI TIPEPBIBAHKS | TIepexoa Ha c(hOPMUPOBAHHYIO IPO-
neaypy

dmaru

[Tpu BeI30Be anmapatHo wiK no komanae INT HeoOxommMo B BekTOpe co-
XpaHUTh a/IpeC HOBOM CO3/ITaHHOM MPOLEIYPHI.

3aoanue Ne 2.1. Hccneooeanue pabomul HecmanoapmHuoil npoueoypul 0o-
PpadomKu npepuléanuil om Kiasuamypol

PaGoToii kimaBUATypbl YIpaBIsieT KOHTPOJUIEP KJIaBUATYphI, B3aUMOJCH-
CTBHE C KOTOPBIM OcCyIecTBIseTcs yepe3 nmopTel 60h u 61h. Ipu HaxkaThu 1 oTXa-
tun kiaBuim KoHTposuiep dpuxkcupyer SCAN-kon kmasumm (SCAN-koabI Haxa-
TOW M OTXKATOW KJIaBHII oTiiM4aroTcs Ha 80h), koTophelit momeriaercs B mopt 60h.
CunTaB M3 TOPTA KOJ HaXaTOHM KJABHINK, HEOOXOAUMO Ha mopT 61h HampaBuTh
MOATBEPKAECHUE MPHUEMa KOJa KIIaBUIIU, KOTOPOE COCTOUT B YCTAHOBKE B €IMHUILY
CeIbMOro OMTa MopTa U MOCJIEIYIOIIEro ero copoca.

Halepute cieayronyo nporpaMmy U U3y4uTe €€ padoTy. YsCHUTE MpPHUH-
UM 00pabOTKH anmapaTHBIX NPEePhIBAHUMN.

[Iporpamma OTCHEXKMBAET Ha)XKaTUE KJIABUII TMEpeMeElIeHus (CTPEsioK) Ha
KJIaBUAType U TepeaBuraet rpaduueckuii 00beKT — KBaJApaT B COOTBETCTBUU C BBI-
OpaHHBIM CTpEJIKAMU HAMPABJICHUEM.

Program intl;
Uses graph, crt;
Var key_tab:array[1..3]of integer;
Xc, yc:integer;
old: pointer;
{mporienypa 00pabOTKH MPEPHIBAHUNA OT KJIaBUATYPHI }
procedure mykey; interrupt;
var key:integer;
begin
asm
. duTacM CMMBOJI U3 IIOPTa
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in al,60h
xor ah,ah
; 3aIIOMHUHAEM €T0 B IIepeMeHHON Key
mov key,ax
» HOCBLIIACM ITOATBCPKACHUC IIpUCMad CUMBOJIA
inal,61h
or al,80h
out 61h,al
and al,7fh
; cOpaceIBaeM OWT B pErUCTpe 0OCITY)KMBAEMbIX 3aIIPOCOB
mov al,20h
out 20h,al
end;
{SaHOHHHGM Ta6JII/IIIy HepeMemeHHﬁ B COOTBCTCTBUU C 3aJaHHBIM HaHpaBJIeHI/IGM}
case key of
75{left}: key tab[1]:=-1;
77{right}: key tab[1]:=1;
72{up}: key tab[2]:=-1;
80{down}: key tab[2]:=1;
1{esc}: key tab[3]:=1;
203{left}, 205{right}: key tab[1]:=0;
200{up}, 208{down}: key tab[2]:=0;

end;
end;
{koHel mpoienypsl 00padOTKH NpephIBaHUH }
BEGIN
Asm
; 3aIlIOMHHAEM aJipec cTaporo odopaboTyrka B epemMenHoi old
; 35h — yHkIMs momydeHus agpeca oo6paboTyrka ¢ Homepom B AL
; ampec oopaboTunka nepenaercs B peructpax ES:BX
mov ah,35h
mov al,09h

int 21h

mov word ptr old,bx

mov word ptr old+2,es

; IoMeIIaeM B 9-if BEKTOp aJipec Halen mporeaypbi-oopadoTyrka
; aipec oOpaboTurka roroButcs B peructpax DS:DX
push ds

mov ax, seg mykey

mov ds,ax

mov ah,25h

mov al,09h

mov dx, offset mykey

int 21h

pop ds
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end;
{uHHUIMaTU3NpyeM rpad)uKy ¥ YCTAaHOBUM HadajbHbIE KOOPJAUHATHI O0BEKTa }
gd:=detect;
initgraph(gd,gm,"’);
xc:=200;yc:=200;
{pucyem 00beKkT}
setfillstyle(1,2);
bar(xc,yc,xc+20,yc+20);
{1k, moka He Haxkaau Ha ESC}
while key tab[3]<>1 do
begin
{3aKkpammBaemM OOBEKT B CTAPOM MECTE }
setfillstyle(1,0);
bar(xc,yc,xc+20,yc+20);
{paspemraem nepemernenus B npenenax okxa (100,100,600,400)}
if ((xc>100)or(key_tab[1]=1))and ((xc<600)or(key tab[1]=-1))
then xc:=xc+key_tab[1];
if((yc>100)or (key_tab[2]=1))and((yc<400)or(key tab[2]=-1))
then yc:=yc+key tab[2];
{niepeprcoBbIBacM 00BEKT B HOBBIX KOOpIMHATAX }
setfillstyle(1,2);
bar(xc,yc,xc+20,yc+20);
delay(10);{3angep»xKa, 9TOOBI YMEHBIITUTH CKOPOCTh MIEPEMEIICHUS 00BEKTa }
end;
{BO3BpaIaeM BEKTOPY aJpec CTaporo oopadoTIMKa }
asm
push ds
mov ah,25h
mov al,09h
Ids dx,old
int 21h
pop ds
end;
end.

3aoanue u 60npocwl 0715 UCC/IE008AHUA

1. ChopmynupyiTe METOUKY CO3AaHUS JBHKYIIUXCS U300paKECHUIA.

2. Kakas yacth nmporpamMMbl paboTaeT mpu OTCYTCTBUHM Ha)KaTHs Ha KJIaBH-
1M, Kakas npu Haxkatun? [losicHuTe MEXaHU3M Mepeiadn yIpaBiIeHUs.

3. MOXHO 1M aKTUBU3UPOBATH MPEPHIBAHUE JO 3aMEHBI CUCTEMHOTO 00pa-
O0O0TYMKa Ha TOJIb30BATEIIbCKUI?

4. CoctaBbTe 0000IIECHHBIN (BepOAIbHBIN) alTOPUTM PabOTHI TPOTPAMMBI C
Y4E€TOM CTPYKTYPBI UCXOJIHOTO TEKCTA.

5. Haitgure u ucnpaBbTE€ HETOYHOCTD B MPEIII0KEHHON IPOTpaMMe.
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6. 3aHecuTe HOBBIE CIIPABOYHBIC JAHHBIC MO MpephiBaHUsAM (dyHKIHU 25h,
35h).

7. o6aBbTe BTOpPOI KBaApat, yIpaBiseMblid IpyruMu KiaBuiiamu. KiaBu-
I 17151 YIIPABJICHUS UM BBIOEPUTE CAaMOCTOSATEIBHO.

3aoanue 2.2. Hccneoosanue pabomvt npozpammuvl ¢ UCHOIb306AHUEM
CMAHOAPMHO20 00padomuuKa

N3menuTe mporpaMmy TakuM 00pa3oM, YTOOBI aHAJIOTHYHBIC ICHCTBUS BbI-
MOJIHSUTHCH C TIOMOIIBIO CTaHAapTHOTO oOpaboTunka. CdhopMynupyite OTIHYUS B
paboTe mporpamm.

Ilpumeyanue: Ona umeHus HAXCAMOU KIABUWIU, NPOYUMAHHOU CMAHOApM-
HbIM 0Opabomuuxom, ucnoavzyume @yuxyuio readkey (pyuxyus vumaem cumeon
us oyghepa xnasuamypol 6e3 omoobpadicenuss U coguea Kypcopa, Haxooumcst 8 Mo-
oyane CRT). Ecau npouumanusiii cumeon pasen uynio (ASCII- koowr ynpasnsarowux
K1asuul pasHvl Hyaro) ucnoav3yume @ynkyuro nosmopro oias umenus SCAN-kooa
KAAGUULU.

Program int2;
Uses graph, crt;
Var key tab:array[l..3] of integer;
gm,gd, Xc, yc:integer;
BEGIN
gd:=detect;
initgraph(gd,gm,");
xc:=200;yc:=200;
setfillstyle(1,2);
bar(xc,yc,xc+20,yc+20);
while key tab[3]<>1 do
begin
key:=ord(readkey);
case key of
75{left}: key tab[1]:=-1,;
77{right}: key_tab[1]:=1;
72{up}: key_tab[2]:=-1;
80{down}: key_tab[2]:=1,
27{esc}: key tab[3]:=1;
else for 1:=1 to 3 do key_tab[l]:=0;
end;
setfillstyle(1,0);
bar(xc,yc,xc+20,yc+20);
if ((xc>100)or(key_tab[1]=1))and ((xc<600)or(key_tab[1]=-1))
then xc:=xc+key_tab[1];
if((yc>100)or (key_tab[2]=1))and((yc<400)or(key_tab[2]=-1))
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then yc:=yc+key tab[2];
setfillstyle(1,2);
bar(xc,yc,xc+20,yc+20);
end;
end.

3aodanue u 6onpoceyl 01 UCC1e008AHUA
1. CocTaBpTe 0000IICHHBII BepOaNbHbIN aTOPUTM PaOOTHI TPOTPAMMBI.
2. HaiinuTe u ncnpaBbTe UMEIOIIUECS HETOYHOCTH B MPOTPaAMME.

3aoanue 2.3. Hccnedosanue ocodennocmeil nepexeama npepvléaHuil
maiimepa u ux ucnoib306anue

Curnainbsl npepbIBaHUs TailMepa BO3HHUKAKOT 18,2 pa3 B cekyHay. B BekTo-
pe 08h comeprxutcs aapec nmporpammel BIOS orcuera cuctemHoro Bpemenu. s
TOTO, YTOOBI TPOTPAMMBI TIOJIL30BATENS MOTJIU HCIIOIH30BaTh MPEPhIBAaHUS TaliMe-
pa, He Hapymas paboTy CUCTEMHBIX 4acoB, B 00pabotunk BIOS BKItOUEH BHI30B
npepbiBanus 1Ch, nepenaronuii yrnpasieHue Ha nmporpammy-3antymky. Ilepexsa-
TUTh MPEpbIBAHNE TaliMepa MOXKHO, moMmecTuB B BekTop 1Ch aapec cBoero obpa-
OOoTUHKa.
3aoanue 2.3.1. Vicnons3yiite npepbIBaHUs TaiiMepa 7S BbIJa4H Ha SKpaH (B
OTIPEIETIEHHOE MECTO) KaXKAble 5 CeKYHJ KOJIMYEeCTBA CEKYHJ, MPOMIEIIINX C MO-
MEHTa 3aIyCcKa MPOTrpaMMBl.

program int2;

uses graph,crt;

var
old:pointer;
t,n,x1,x2,y1,y2,gm,gd:integer;
procedure mytimel;interrupt;

begin
t:=t+1;
end;
begin
asm
mov ah,25h
mov al,1ch
int 21h

mov word ptr old,bx
mov word ptr old+2,es
push ds

mov ax,seg mytimel
mov ds,ax

mov ah,25h
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mov al,1ch
mov dx,offset mytimel
int 21h
pop ds
end;
n:=0;
while n<10 do
If t>90 then
begin
writeln (t/18.2:8:0);
t:=0; n:=n+1;
end;
asm
push ds
mov ah,25h
mov al,1ch
Ids dx,old
int 21h
pop ds
end;
end.

3aoanue 2. 3.2. Vicnones3yiiTe peprIBaHus TaliMepa I OpraHu3allid KBa-
3unapaielbHOM paboThl MOTOKOB. [lyCTh OAMH MOTOK pUCYET TOPU3OHTAILHYIO
JIMHUIO KPacHOTo I1BeTa, HauuHas ¢ koopauHart (1, 100), npyroi — JIUHUIO CUHETO
1BeTa, HaunHas ¢ koopauHat (1,200). [ns mepexiatoueHusi MKy MOTOKaMHU HC-
MoJb3yHTe (hiiar, U3MEHSIONINI CBOE COCTOSIHME 4Yepe3 3aJaHHble KBAaHThI BpeMe-
HU.

Ipumeuanue: Ilepemewenue kypcopa 6 nosuyuro ¢ koopournamamu (X,y)
sblnoaHsiemes npoyedypoi moveto(X,y). Pucosanue nunuu uz mexyweu nosuyuu 6
nozuyuto (X,y) evinonusemces npoyeoypotu lineto(x,y). Yemanoska yeema nunuu —
npoyeodypa setcolor(<uomep ysema>).

A) Brienure noTokaMm OJIMHAKOBBIE KBAHTHI BPEMEHH.

b) Beigennte notokam pa3iuyHble KBAHTHI BDEMEHH.

Pemenue
program int3;
uses graph,crt;
var
old:pointer;
t,n,x1,x2,y1,y2,gm,gd:integer;
flag:boolean;
procedure mytimel;interrupt;
begin
t:=t+1;
if t>1 then



begin

flag:= not flag;
t:=0;
end;
end;
begin
asm
mov ah,25h
mov al,1ch
int 21h

mov word ptr old,bx
mov word ptr old+2,es

push ds

mov ax,seg mytimel

mov ds,ax
mov ah,25h
mov al,1ch

mov dx,offset mytimel

int 21h
pop ds
end;
gd:=detect;
initgraph(gd,gm,");
x1:=10; y1:=100;
x2:=10; y2:=200;

while (x2<640) and (x1<640) do

begin
if flag then
begin
setfillstyle(1,4);
bar(x1,y1l,x1+1,y1+50);
x1:=x1+1,
end
else
begin
setfillstyle(1,1);
bar(x2,y2,x2+1,y2+50);
X2:=xX2+1;
end,;
delay(20);
end;
readln;
closegraph;
asm
push ds

21
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mov ah,25h

mov al,1ch
Ids dx,old
int 21h
pop ds
end;
end.

3aodanue u 60nPOCHL 014 UCC1E008AHUS
1. Hapucyiite 00001eHHBIi BEpOaIbHbIi AITOPUTM PabOThI POTPAMMBI.
2. Haiinure 1 ucnpaBbTe HETOYHOCTH B IPOrPaMME.

KouTpoJbHbie Bonmpock! (ITK-11):

1. TlosgscHUTE MEXaHW3M pealu3aluM MPOIEAYPhl MPEPhIBAHUS, MPOUILIIO-
CTPUPYUTE €€.

2. IlpuBenute KiIaccupUKaIMIO TPEPHIBAHUMA.

3. B duem paznuune Mexay NporpaMMHBIMU U anlapaTHBIMU MPEPbIBAHUS-
Mu?

4. TlosicHuTe Ha3HA4YEHHE BEKTOpA MpEphIBaHU, CIIOCOO €ro MCHoJb30Ba-
HUSL.

5. Kakum 00pa3om ocyiecTBisieTcss oOpalieHue U3 IpUKIaIHON mTporpam-
MBI K CHCTEMHBIM (DYHKIUAM?

6. IlosicHuTe Mporecc B3aMMOCHCTBHSI CHUCTEMBI C KIIaBHATYPOW HCIOJIb-
3ysl WJUTFOCTPALIMH.

7. TIloscunte mousstue SCAN-koma u xoga ASCII.

. Jlyis yero npenHa3HavYeHa nporpaMma oOpabOTKH NMpepbIBaHUN OT KJIaBU-

aTypsbl?

9. Kakoii BekTOp npepbiBaHU 3aKpeIjieH 3a KJIaBUaTypoii?

10.1ns yero B coctabe mamud IBM PC umeercs taiimep?

11.TTosicHuTe NMpuUKIaIHOE 3HaYeHUE 00pabOTKU MpEepHIBAHMM OT TalkMepa.

12 Kakue ¢ynkiuu npepsiBanus 21h DOS ucnonw3yroTcs njisi 4TeHUs U
M3MEHEHHUS TEKYIIEr0 BPEMEHU U JaThI?

13.TlosicHuTe Opra"u3aIrio anmapaTHeIX MpepbiBanuii B Mammuax [IBM PC.

14.Kak o6pa3oBana ouepeab B Oydepe KiiaBuaTypbl?
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