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YuxkanoB A.H. CucremHoe nporpammHoe obecnieuenue. MccnenoBanue op-
raHu3alliy Pe3UICHTHBIX porpaMM. MeToinueckue yka3anus K J1a0OpaTOPHBIM U

npakTuyeckuMm  3aHsaTusM.  PocroB-Ha-Jlony: CeBepo-KaBkaszckuit — ¢uman
MTVYCH, 2019.- 29 c.

B mocobun u3m0KeHbl METOIUYECKHE PEKOMEHIAIMN U COJep:KaTeIbHbIC
MaTepuabl AJsl MPOBEACHUS 3aHATUN TI0 U3YUYEHUI0 MEXaHU3MOB MEXIPOIIECCOP-
HbIX KOMMYHHKannii B OBM. PaccmarpuBarorcs Monenn CUHXpOHHM3alUK Hapal-
JebHBIX B3aMMOJICHCTBYIONIUX MPOIIECCOB U PE3UACHTHBIE MPOTPAMMBI, METOI0-
JIOTHS HCTIOB30BaHMsI HHTEpdeiica MPUKIATHOTO IPOTPAMMHUPOBAHUS.

[TocoOue coaepKUT He0OXOIUMbIE CITPABOYHBIE MATEPHAIIBI.

MeTtoauueckne ykazaHus TpeIHA3HAYCHBI 7S CTYACHTOB, OOYYarOIIMXCS
no HarpasieHuto noarotosku 09.03.01 Mudopmatrka 1 BEIYUCIUTENbHAS TEXHU-
Ka, npo¢uist BeruucnurenbHble MalllWHBI, KOMIUIEKCBHI, CUCTEMbl M ceTH, lIpo-
rpaMMHO€ 00€CTIeYeHUE U NHTEIJIEKTYyaJIbHbIE CHCTEMBI.

[Tocobue mpenHa3HaYeHO MJIsi UCIIOJIB30BAHUS NPU H3YyYEHUH JUCIUILINH
CucreMHOE TporpaMMHOE oOecreueHHe, a TaKXKe MOXKET OBbITh HMCIOJIH30BAHO
MPErnoIaBaTeNiIMU M CTYJICHTaMH TPU W3YYEHUU POJCTBEHHBIX TUCIUILIIUH 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.



Jlabopamopnas paooma 3. Hccineooeanue opeanuzauuu pe3u-
OCHMHbBIX NPOZPAMM.

Yacrp 1. AIrOpUTMBI CHHXPOHHM3AIUH APAJJIeIbHBIX IIPOIECCOB

ge./lb

1. BripaboTaTh NpakTHUECKUE YMEHHS OpPTaHU3alMH KBa3HIIapaJlUIeIbHON
paboTHI ANTOPUTMOB MPU OPTAHU3AIMH YIPABICHUS TEXHUUECKIMHI CUCTEMaMHU.

2. CoBepIiIeHCTBOBAaTh MPAKTUUYECKHE YMEHHSI U HAaBBIKU OpPraHU3AIMM all-
MapaTHBIX U MPOTPAMMHBIX MPepbIBaHUN, 0OpMIICHHS TPOIeayp 00paboTKH mpe-
PBIBAHUN U MX UCIIOJIB30BaHUS B BEIUMCIUTEIHLHOM IIPOLIECCE.

3. [IpunoOpecTn HaBBIKK aHaAMHM3a, 00OOIIEHUS U CUCTEMATU3AINH TTOTYICH-
HBIX PE3yJIbTaTOB, HABBIKA COCTaBICHUS U O(OPMIIEHUS OTYETHBIX PE3YJIHTATOB.
[TpuBUTHE HABBIKOB TOYHOI'O U JJAKOHUYHOT'O MPECTaBICHUS T0KJIa10B Ha BOIIPO-
Cbl TEXHUYECKOT'O XapaKTepa.

Yyeonwvie eonpocot

1. M3zydyenue npoueaypsl nepexpara TauimMepa.
2. Opranuzanus KBazunapauiedbHOU paboThl TOTOKOB.

Jlumepamypa 0151 n0020moeKuU K 3aHAMUIO

1. Topneer A.B., MomuanoB A.IO. CucremHoe mnporpamMmHoe oOecrieue-
aue.- CII6.: ITurep, 2001, ¢.221-300.

2. Omudep B.I'., Omudep H.A. CereBsie onepannonnsie cucremsr. — CII0.:
[Tutep, 2001, ¢.140-156.

3. ®unorenoB K.I'. Camoyuurtens mo cuctreMHbpiM (yHKmusM MS-DOS. -
M.: Paguo u cBs13b, DHTpom, 1995, ¢.217-238.

4. xopnaein P. CipaBOYHHUK TPOrpaMMUCTa NEPCOHATBHBIX KOMIIBIOTEPOB
tuma |IBM PC, XT u AT. — M.: ®unancsl 1 ctaTucTka, 1992.

5. Hanxkan P. IIpodeccuonanpuas padora 8 MS-DOS. — M.: Mup, 1993.

Cooepircanue omuema
1. Ha3Banue paboThl 1 yaeOHbBIE BOMPOCHI.
2. [locnenoBarenbHO A1 KAKIOTO U3 Pa3JeNoB:
- HAMMEHOBaHME 3a7]aHuUs U pa3pabOTaHHBIC MPOTPAMMEI;
- CXEMbI ¥ pUCYHKH, TOSICHSIOIINE MEXaHU3M pealn3aliy 3a/1aHus;
- IOSICHEHUSI K parMeHTaM pabouux NporpaMm;
- OTBEThI Ha BONPOCHI, IPUBEJCHHBIE B TEKCTE KaKI0I0 KOHKPETHOTO 3a]a-
HUSI.
3. Kpatkue oTBeTHl Ha T€ KOHTPOJIbHBIE BOIPOCHI, KOTOPHIE €IE HE HAIIUIA CBO-
€ro OTPaXEHUs B OTUETE.

AxmyanbHocmy 3auamus
1. IToTpeObHOCTh B CHHXPOHHU3AIIUU CBsI3aHA C COBMECTHBIM HCITOJIb30BAHUEM
pecypcoB BC. Ona Heobxoauma i UCKITFOYCHHS TYIMMKOB M TOHOK MPU OOMEHE




JAHHBIMH MEXAYy IOTOKAMH, pPa3[eje€HUU [aHHbIX, JOCTYIlE K MpPOILECCOpy U
YCTPOMCTBAM BBOJA-BbIBOJA. MeXaHU3M CHHXPOHU3AIMU SIBISIETCS OAHUM U3 He-
O0O0XOJIMMBIX YCIIOBUN OpraHU3ali MYJIbTUIIPOTPAMMUPOBAHUS U OCHOBOM pabo-
ThI 0001 OC.

2. AITOpUTMBI CHHXPOHM3AIUU PeaIU3yI0TCs He TOJIbKO pu padote OC, HO
U TIpHU pa3paboTKe MporpamM JUisl YIPaBICHUSI TEXHUYECKUMU OOBEKTaMU B pam-
KaX CaMOCTOSATENbHBIX MPOrPpaMMHBIX MPOIYKTOB. OH MO3BOJISIET MPABUIIBHO pea-
TUPOBATh Ha BHEITHUE COOBITHSA, MPOUCXOAAIINE aCHHXPOHHO U TMapajuieIbHO TI0
OTHOILICHUIO APYT K JPYry. DTO Ba)XHO, T.K. MOJOOHBIM 00pa3oM OpraHMW30BaHBI
BCE CUCTEMBI pEaJIbHOTO BPEMEHH, B TOM YHCJI€ U CUCTEMbI BOEHHOT'O Ha3HAYEHUSI.

3. 3aHATHE WMEET SIBHO BBIPAKCHHYIO MPAKTHUYECKYIO HAIPaBICHHOCTh U
CBSI3aHO C PEIICHUEM 3aJa4dl aBTOMATHU3alUM YIPABICHUS BOMCKaMU IMyTEM HC-
MOJIb30BaHUs OCOOCHHOCTE OpraHu3alud COBPEMEHHBIX CPEICTB BBIUYMCIUTEIb-
HOM TEXHUKH U €T0 MPOTPAMMHOI0 00ECTICUeHHUS.

3aoauu cCuHXpOHU3AUUU

Heo0xoaumMocTh CHHXPOHU3ALMM TTPOIIECCOB 1 MOTOKOB:
- HEJBb3s 3apaHee OIEHUTh BPEMs BBIMIOJHEHMS 3aJauM U3-3a PAa3HBIX HC-
XOJIHBIX JTAaHHBIX, YTO BJIEYET 3a COOOM pa3HOE YKCIIO MOBTOPEHUU B
[UKJIaX, pa3HbIe BApUaHThI BETBJICHUI, pa3HOE BpeMsl BBOJIa-BbIBO/JIA;
- BpeMs MOCTYIUICHUSI BHEITHUX MPEPHIBAHUI HEU3BECTHO;
- OXKUJIAaHUE€ B OUEpeIU pa3/esieMbIX PECYpPCOB HEM3BECTHO;
- MOTYT UMETh MECTO BapUAHTHI B MOPSIAKE BHIOOpA MOTOKOB JIJIsl BBIMOJI-
HEHMS.
CuvHXpOHU3AaUA — COTJIACOBAHUE CKOPOCTEH MyTEeM MPUOCTAHOBKH MOTOKA
JI0 HACTYIUICHHS HEKOTOPOTO COOBITHS M TOCIEIYIONMICH €ro aKTUBH3alHMH IpU
HACTYIICHUH 3TOTO COOBITHS. CHHXPOHU3UPYIOT:
- pecypchl;
- nmaHHBIC (uepes Oydep);
- oOpareHue K BHEITHUM COOBITHSIM.
3ajauM CMHXPOHM3AIMHU - UCKIIFOUYNUTh TOHKU U TYITUKH TIPU:
- o0MeHe JaHHBIMH MEXIy MoToKaMu (3a0paTh AaHHbIe U3 Oydepa BO3-
MOHO TOJIBKO MOCJIEe TOTO, KaK OHU TaM 3alliCaHbl);
- pa3jeiiCHUU JaHHBIX (€CIIM OHU UCIIOIb3YeTCSI HECKOJIBKUMU IMOTOKAMHU );
- JIOCTyIE K MPOoILEeccopy;
- noctyne Kk YBB (Haxomaatcst B COCTOSSHUM OKUJIaHUS 10 OCBOOOKICHUS
pecypca).
B 3aBucMMOCTH OT IpOSIBJICHUS Ha3BaHHBIX OCOOCHHOCTEH IPOIECCHI ObI-
BaIOT:
- HE3aBHUCHUMBbIC;
- B3aMMOJICUCTBYIOLIHE.

CpeacrBa CHHXPpOHM3ALMU:



- COOCTBEHHBIE CPEIICTBA CHHXPOHU3AIMH TPUKIATHON MPOrpamMMbl (3TO
MOXKET ObITh eauHas (rjao0ajibHas) JOTHYECKas NMepeMeHHas 0 HEKOTO-
POM COOBITHH);

- cpenctBa OC. Oto 60mee 3pPpeKTUBHBIE U YACTO SAMHCTBEHHO BO3MOXK-
HBIC CPECTBA.

@®opma peau3alMy CUHXPOHHU3AIMU — CHCTEMHBIC BBI3OBBI, IPEICTABIIS-
eMble CHUCTEMHBIM W TPUKIAIHBIM IMporpamMmaM (IUIsi CHHXPOHH3AIMHA OIHOTO
nporecca, pa3HbIX MPOIECCOB PU OOMEHE JTaHHBIMU).

T'onku u mynuxu

TI'onku — HCIIPCACKA3YCMOCTDh PC3YyJIbTaTa U3-3a Pa3JIMYHbIX CKOpOCTCﬁ I10-
TOKOB, HUCITIOJIb3YIOIIUX PA3ACIIICMbIC TaHHBIC.

I'oHKH B TEXHHUKE - HE YHUKAJIBbHOC SBJICHHC. B JUCKPCTHLIX aBTOMATaX HU3-
34 pa3IMYHBIX BPCMCH Cpa6aTBIBaHI/I$I JIOTHYCCKHX DBJICMCHTOBt,, MOIYT BBIIOJI-

HATHCS cpadaThIBAHUS 3JIEMEHTOB MTAMATH, HE IPETYCMOTPEHHBIE AT OPUTMOM.

[Tpumep: Beaenue 6a3bl nanabix o kineHTax (puc.l.1). Kaxnomy kineHTy
— oTAenbpHas 3anuck. B 3ammcu — nons "3asgBka” u "Onara”. IIporpamma BeneHus
0a3bl peajgn3oBaHa B BHUJIE OTJAEJbHBIX MMOTOKOB: OTOKAa A — BHECEHHE MH(pOpMa-
IIUH O 3aKa3ax; MoToka B — BHeceHnne undopmanmu 06 oruiare.

MHOpMALMA 0 33k333%  MoTOKA

Al YTEHWE 3anKcK B Bythep
A2 IA3MEHEHWE B NOne "3akaz"
AZ COXPAHEHWE 33MACK B thaldng

KpuTirdeckan

__\_/

---‘38K83|---kjﬂﬂaTEL..

3anucb
Me M

lMHthopwada o6 onnate  MoTok B

.—-"""H_FF'_._‘_‘-‘-\_‘-\_"“‘—-—___—-—

B1. YTenue 3anucy B Bydep
B2. MaMeHeHWe B none "Onnara" [MIHMTHHECKERA

_ CerIMA
B3. CoxpaHeHWE 3arvck B thaine

Puc.1.1. Cxema paboThI C KPUTHUYECKUMU JaHHBIMH

O6a notoka paboTaT ¢ OJHUM (HANMIIOM, HCTIONB3YS TUIIOBBIE aJTOPUTMBI:
W3BJICUCHUEC 3aIMCH, BHITIOJIHCHHE W3MCHCHUH, COXpAaHCHHE 3alMCH Ha BHEITHEM
HOCHUTEeNEe. DTO B3aUMOJCHCTBYIONIME MOTOKH OJHOTO Mpollecca U pa3ielisieMbie
pecypcol (nanHbie). Takas Mojenb SBISETCS yHUBEpcalibHOU. JlroOas TexHuye-
CKasi CUCTEMa — 3TO MU3MEHEHUE COCTOSHUS MmapaMmeTpa (3aKa3), 3a dTUM CIIEyeT
HOBOE TOJIO)KEHHE UCTIOJIHUTEIBHBIX 3JIEMEHTOB (OIJIaTa), 3TO U SIBISETCA Pe3ysib-



TaTOM pabOThI CUCTEMbI. BapraHThl UTOTOBOTO pe3yibTaTa Ipu paboTe Takux B3a-
MMOJICVCTBYIOIIMX ITOTOKOB MPEICTaBIEHbI HA puc.1.2.

YreHne 3anaeBka i, 3anuce |
Al A2 A3
Urtenne ¢ Onnata @ 3anuvce
B1 B2 B3
NHcpoprmanua o6 onnate yTpaveHa;
UteHne . 3asABka "3anuce
Al A2 A3
YreHne | Onnata 3annucb
B1 B2 B3
i Mndhopmaynna o zaneke yTpaueHa |
YreHne : 3aAeska i 3anucb |
Al A2 A3
UteHne ¢ Onnata | 3anvce
B1 B2 B3
Bce nsmeHeHNA ycnewHo eHeceHst

Puc.1.2. Bo3smoxHbIe PE3YJIbTAThL BSaHMOHeﬁCTBYIOHIHX IIponccCcoB

XpaHeHue JaHHBIX OCYIIECTBISETCS B (aiiie, Tak Kak 0a3a JaHHBIX B Ia-
MSITH HE MOXET HaXOJIUThCS M3-3a CBOEr0 OOJIBIIIOro o0beMa (a Tem OoJiee ceTeBas
0a3a naHHbIX). Ho M3MEHEHHS MOTYT IIPOMCXOJUTh TOJILKO B ONEPATUBHOM mams-
TH.

IToTokn MOryT IpephIBaThCS MO MCTEUYCHUH KBaHTAa BPEMEHM M, KaK CIe]-
CTBHE, MOT'YT TOJIY4aThCsl Pa3JIMUHBIC CUTYaIlUH C COCTOSIHUEM JIaHHBIX: TIPABUJIb-
HBIE C MMOCIe0BAaTEIbHBIM H3MCHECHUEM JIAaHHBIX Ha HAKOIIUTEIIE, C TTIOBPEKICHUEM
3asBKH WM C TIOBpeXJeHHeM uHpopmaiuu o6 orate 3akasa. CII0)KHOCTh CHH-
XPOHU3AIMH - B HEPETYJIIPHOCTH BO3HUKAIOIMMX cUTyanwid. [locnencTBust ompe-
TIETISIFOTCS:

- CKOPOCTSIMH TIOTOKOB;

-  MOMEHTaMHU TIPEPBIBaHUS TpoIlecca KaK CISACTBUE MYJIbTHIIPOTPAMMH-
pOBaHMUA.

Kpumuueckana cexkyusa npozpammel — 4acTh MPOTPaMMBbI, pe3yibTaT KOTO-
POl MOXKET OBITh HEMpPEICKa3yeMbIM, €CIHM JaHHBIE U3MEHSATCS JAPYTUM MOTOKOM
710 €€ 3aBEpIICHUS.

Kputnueckue naHHble - TIPU HECOTJIACOBAHHOCTH WX W3MEHEHUS BO3-
MO>KHBI HeXenarenbHbie 3G dekTsl. B mpumepe — ato "3amuce" u3 ¢aitna b/I.

Cnoco6 60pb0OBbI ¢ roHKaAMHU (TIpUEM):
B3aumnoe ucknrouenue — padbota ¢ KpUTUYSCKUMH JAHHBIMU TOJIBKO OJTHOM
KPUTHYECKOHN CEeKIMH (OJHOTO MOTOKa). [I0TOK MOKET IMpU 3TOM HaXOIUThCS B aK-



TUBHOM COCTOSIHUHU WJIM MPUOCTAHOBIIEHHOM (B COCTOSIHUU "TOTOBHOCTHR"). [laMATh
OJIOKUpYETCs: TTOKa MOTOK HE 3aKOHYMII paboTy — CEKIIMS HUKOMY HE JTaeTCH.

Tynuku — B3auMHasi OJIOKMPOBKA MOTOKAMH BBIYMCIMTEILHOIO TpoIiecca
(xmmuuay — clinch, nenmoxu — deadlocks). Tynuk pasperraercsi TOJIBKO BHEIIHUMHU
BO3JICUCTBUSMH 10 OTHOIICHUIO K TOTOKY (cpenctBamu OC). B 3aBUCHMMOCTH OT
0COOCHHOCTEH MOTOKOB OHU MOTYT:

- 00 GJIOKMPOBATH JIPYT APYTa;

- 100 00pa30BBIBATh OUYEPEIU K pa3iesieMbIM pecypcaM (3T0 HOpMaJIbHOE
SIBJICHUE W CUTYAIIHs YepPe3 HEKOTOPOE BPEMs Pa3pEeIIUTCS: MOOUIET OYSPE/Ib).

Yci10BUSI BOBHHKHOBEHHS (IPUYUHBI) TYIHKOB:

- - OTPEOHOCTH Cpa3y B HECKOJIBKUX pecypcax (K COKaJEHUIO 3TO 00bEK-
TUBHAas TOTPEOHOCTh BBIUMCIUTENBHBIX IPOLECCOB MPH MYJIBTHUIIPO-
IPAaMMHUPOBAHNH );

- 3aIpOC PECYpCOB B PA3HOM MOCIIEA0BATENLHOCTH (0OIMHAKOBAs MOCIEN0-
BaTEJIBHOCTh WCKIIIOYAeT TyNukH). [Ipum oanHaKoBOW MOCIe10BaTENbHO-
CTH 3allpOCOB Ha BbIIEJICHUE PEeCypcoB 1-i miar yxke MCKIIYaeT Jajb-
Heimue cnopsl. byzer npocto ouepenb, HO HE TYIHK.

IToaxoas! K mpeaynpe:kIeHNI0 TYNMKOB:

- OJIMHAKOBBIE IOCJIEOBATEIBHOCTU 3allpoca PECYpCcOB Ha 3Tame Mpo-
IrpaMMHUPOBAHUS;

- aHanM3 HeOOXOIUMBIX PEeCypCcoB IMPH 3amycKe 3aaaun. BpeMeHHO OTKJa-
JBIBAETCS 3aIIPOC TIPU YTPO3€ TYMHKOB,;

- OC cama Ha3HayaeT mpaBuiia (MOCIEAOBATEILHOCTD) BBIJICICHUS PECYp-
coB (MOX0e€ Ha 1.1, HO mpeanonaraeTcs NPOCMOTP TAOJIMILIBI C 3aIBKON
Ha Pecypchl Ui OTKPBIBAEMOTO Tpoliecca). Takol BapuaHT Oojiee yYHU-
BepCcaJieH u Oe30maceH.

IMoaxoabl K paclio3HABAHHMIO TYIIMKOB:

[Ipu3HakoM TYNUKOB SIBISE€TCS TOT (PakT, 4TO OJOKMPOBAHHBIC MOTOKH HE
BBITIOJIHAIOT PadOThI, T.€. MHOTOKPATHOE BBIIEIEHUE MPOIECCOPHOTO BpPEMEHU
OCTaeTCs HepeaTM30BaHHBIM, TIOTOKH BCE BPEMs MPEOBIBAIOT B COCTOSIHUM OKH]1a-
Hus. [Ipu MHOXecTBe OJOKMPOBAHHBIX MOTOKOB 3aj[adya PAclO3HABaHHS CTAaHO-
BUTCSI OYEHD HETIPOCTOM.

Jlns pacrio3HaBaHUsI TYNHMKOB MCMOJB3YIOT (POpMalIbHBIE METOJbl aHaIU3a
Ta0JIMILIBI pacpeIeICHUS] PECYPCOB U TaOIUIIbI 3aIPOCOB K 3aHITHIM PECYpCaM.

Cnoco0b1 00X0/1a TYIIHKOB:

1. CHATH 9acTh MOTOKOB, OCBOOOUTH PECYPCHI IS OCTABHBIX;

2. OTKaT HEKOTOPBIX MMOTOKOB JI0 KOHTPOJIbHBIX TOUEK. B HUX 3amomMuHaeT-
cs1 Bcst mHGoOpMaIus JjIsl BOCCTAHOBJICHUS ITPOTPaMMBI C JAHHOTO MECTa.
Touku paccTaBisiOT nepe] ydacTKaMi BO3MOKHBIX TYITHKOB.

3. HekoTopsie mOTOKM BO3BpaIIatOT B 00JIaCTh MOJKAYKH.



Hpue.Mbl CUHXPOHRU3AUUU 6BIHUCTIUME/IBHBIX RPOUECCO8

1. Ilomoxk 3anpewiaem n100vle nPepvlBaAHUA NPU HAXOHCOCHUU 6 KPUMU-
YecKoul cekuuu.

DTO BBINOIHUTH MPOCTO, HO onacHO. [lo cyTu, ynpapieHrue BBIUYUCITUTEb-
HOW CHCTEMOM IEPEIACTCS IMOJIb30BATEIBLCKOMY MOTOKY. MOXKET 3aHATH Mpolec-
COp HAOATO. A MpHU Kpaxe MOTOKA aBTOMATUYECKU HACTYIUT KpaX CUCTEMBI, TaK
KaK TpephIBaHUS HUKOTJAA HE HACTYIST M BBIXOJ U3 HEPaOOTAOIIETO MOTOKA CTa-
HOBUTCSI HEBO3MOKHBIM.

2. Hcnonv3oeanue 2n100anbHblX 010KUPYIOUWUX NepeMeHHbIX.

[Ipuem npuMeHUM AJisi CHHXPOHHU3AIMK TOTOKOB OJIHOTO Tpolecca. B atom
cllydae BCE IMOTOKW MMEIOT IPSIMOM JTOCTYM K MaMsITH, HE MpUBJIeKasi 0OpalieHus K
cucteMHbIM BbI3oBam OC.

Kaxnomy HabOpy KpUTHYECKUX JAHHBIX CTABUTCS B COOTBETCTBUE INI00ATh-
Has BouyHas nepemeHHas F. Ecnu motok ux 3amsn — nepemennass F=0. Korna
MOTOK TOKWJAET JaHHBIE — CaM YCTaHABIWBAeT MEepeMeHHyo B 1 (T.e. JaHHbBIE
CBOOOJIHBI).

Ecnu nansbie yxe 3aHatel (F=0), TO MOTOK MEPEXOIUT B PEKUM ITUKINYE-
CKOT'0 Ompoca, Mo CyTu - oxuaaHusg. OHO JUIUTCS 10 UCTECYEHUSI KBaHTa BPEMEHH,
MOTOM BCE MOBTOPSIETCS MPU MOJTYyUYCHUH yrpaBiaeHus. [10J10KUTeNbHO TO, YTO MO-
TOKH MOTYT NPEPHIBATHCS B JTIOOOM MECTE, B TOM UHCJIC€ B KPUTUYECKOW CEKIIUH.
DTO OJIMHBIN TPOIIECC.

Henb3st npepbiBaTh MOTOK TOJBKO MEXAY MPOBEPKOW U YCTAaHOBKOW OJIOKU-
pytolel nepeMeHHoi (3a BpeMs MPUOCTAHOBKU MOXKET MU3MEHUTHCS 3aHATOCTh
naHHbIX). Hapymaercss mpuHIMN B3aMMHOTO HMCKIoYeHus. OHAKO OXKUJaHUE B
KBAHTE MMOTOKA — 3TO MOTEPS MPOLECCOPHOTO BPEMEHHU.

Cucmemnwie cpeocmea:

- B Pentium — eauHbIe HeleIMMbIC KOMaH bl aHAIKM3a U MPUCBOCHUS 3HaYe-

HUSI JIOTHUECKOM nepeMenHoi (Hanpumep, BTC, BTR, BTS);
- IPU OTCYTCTBUU KOMaH][ — 3aMpeiaTh MPEPhIBAHMs CUCTEMHBIMHU (YHKIIH-
SIMH Ha TIEPUOJI IPOBEPKU-YCTAHOBKHU.

- CHEIUAJIbHBIC CUCTEMHBIE BBI30BBI ISl PAOOTHl C KPUTUUECKUMU CEKIIM -
MU: OTIPOC OJIOKUPYIOIIEH MepeMEHHOM, €€ YCTaHOBKY WJIM BBIXOJ U3 MOTOKA, NMPHU
0JIOKMpOBaHUU PAOOTHI IO KPUTUUECKUM JTAHHBIM.

[Tepen M3MEHEHHMEM KPUTHUYECKHMX JTaHHBIX IMOTOK BBITIOJHSET CHUCTEMHBIM
Bb130B Enter Critical Section. IIpu sTom npoBepsieTcst OJOKUpYIOIas IepeMeHHasl,
OTpaXkarolasi COCTOSIHUE KPUTHYECKOTo pecypca. Ecnmu pecypc 3aHST, TO MOTOK
MEPEBOJIUTCS B COCTOSIHUE OKHUIAHUSI U CTAHOBUTCS B o4epenb. [Ipu 3ToM HUKaKO-
ro MycTOro orpoca He mpou3BoauTcs. [I0TOK, KOTOpBIN 3aHUMAIl 3TOT pecypc, Mo-
CJIe BBIXOJ]a M3 KPUTHUYECKOW CEKIIMHM BBITIOJNHAET CUCTeMHYIO ¢yHKIuo Leave
Critical Section, koTopast ycTaHaBIuBaeT nMpu3Hak cBoOoHOTO pecypcea, a OC me-
PEBOMT TEPBBIA B 0YEPEIN MOTOK B COCTOSTHHE TOTOBHOCTH. Takum oOpa3om, nc-
KJIFOYAETCsl HEMPOU3BOJUTEIbHAS TOTEPS] BPEMEHU Ha IIUKIUYECKYIO MPOBEPKY 3a-



HATOTO pecypca. Ho mpu MUHMMaIBHOM OKHJAHUW CTAHOBSITCSI BEJIMKH HAaKJIa-
Hble pacxoasl OC.

3. Cemagpoput /Quitkcmpot (Dijkstra)

Cemadop — nepeMenHas S il CHHXPOHHU3AIMH MPOIIECCOB, MMEIOIIAS 11e-
Jble HEOTpHIATENbHbIC 3HaUEHUS. DTO 0000IIeHNe OIOKUPYIONUX MePEMEHHBIX
(mBoM4HBIX ceMadopoB) 7Sl OJHOTUITHBIX PECYPCOB.

Omnepanuu ¢ cemadopom:

V(S) — yBenmuuenue S Ha 1. BeiOopka, HapamuBaHue W 3allOMHHAHHE. JTO
9Tal MOTCHIIMAILHON aKTUBH3AIMS PECypca MPH POCTE €ro KOJIMYECTBa;

P(S) — ymenbiienue S Ha 1, eciiu 310 BO3MOkHO. Eciin S=UJ, To moTok *1et

MoKa BBITTONHUTCS ycnoBue S>0. Omeparus Henenuma (yCIenHas mpoBep-

ka S>0 u ymMeHbIIeHne S). DTOo omeparis MOTESHIIMAIBHOTO OXHUIaHUs, T.K.

pecypc MOXKET OKa3aThCsA U3PACXOT0BAHHBIM.

C nomorpio cemadopoB MOKHO OPraHU30BaTh JIOCTYI K pa3/ieiisieMbIM pe-
cypcaM cpa3y HECKOJIbKUX MOTOKOB. [Iprmepsl HaOOPOB MACHTUYHBIX PECYPCOB:

- (pyHKIIMOHAIEHO WICHTUYHBIC BHEIIHHUE YCTPOWCTBA (MOACMBI, TIPUHTE-

pBI, IOPTHI);

- OJIMHAKOBOTO pa3mepa objactu namsatu (0ydepsi);

- OJMHAKOBBIC HHPOPMAIIMOHHBIE CTPYKTYPHI.

[Toroku:

3amaun-nMcaTeNy — MUITYT JaHHBIC B ITyJL.

[ToToKu-uMTATENN — CYNTHIBAIOT JaHHBIE U3 OydepHOro myJa.

[Tpu npaBuIbHOM paboTe MOTOK-MKUCATETh — MPUOCTAHABINBACTCA NP 3aHS-
THIX BCEX, M aKTUBU3ZUPYETCS MPU OCBOOOKIACHUHN XOTh OJTHOTO; MOTOK-YUTATENh —
aKTUBHU3UPYETCS, MPU XOTh OJHOM 3aHITOM U MPUOCTAHABIMBACTCS MIPHU BCEX ITY-
CTBIX Oyepax.

Bonpoc 1.1. H3yuenue npouedypvt nepexeama maimepa

Curnansl npepbIBaHus TaiiMepa BO3HHUKAKOT 18,2 pa3 B cekyHay. B Bekro-
pe 08h comepxkutcs ampec nporpammbel BIOS orcyera cuctemuoro Bpemenw. Jliis
TOT0, YTOOBI TPOTPaMMBbI TIOJIL30BATENS MOTJIU KUCIIOIb30BaTh MPEPhIBAaHUS TaliMe-
pa, He Hapymas paboTy CUCTEMHBIX 4acoB, B oOpabotunk BIOS BkitoueH BBI3OB
npepbiBanus 1Ch, nepenaronuii yrpasieHue Ha nmporpammy-3ariymky. Ilepexsa-
TUTh MPEpbIBAHKE TaliMepa MOXKHO, moMmecTuB B BekTop 1Ch aapec cBoero obOpa-
OooTumka.

Hcnonp3yiiTe npepbiBaHUs TaiiMepa JJIsl BbIJa4u HA 3KpaH (B OMpEJIeIEHHOE
MECTO) KaXKIble 5 CEKyHJ KOJIMYECTBA CEKYHJI, MPOLIEAIINX C MOMEHTA 3aIycKa
MPOTrPaMMBL.

program intl;

uses graph,crt;

var
old:pointer;
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t,n,x1,x2,yl,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
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/18.2:8:2);
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.
1. 3anumuTe NporpaMMmy B KOHCIIEKT.
2. CocraBpTe BepOAJIbHBIE CXEMBI-AITOPUTMOB Baiero oOpabotunka u
OCHOBHOM mporpammbl. Onpenenute oTmuus Bamero oOpaboTtynka ot cTaHAapT-
HOTO. 3apUKCUPYHTE HA3HAYEHUE UCTIOIb3yEMbIX MIEPEMEHHBIX.
3. Haitgure u ycTpaHuTe HETOYHOCTH B MPUBEICHHOM TEKCTE IPOrpam-
MBI.
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4.  3anumuMre CHpaBKH MO HOBBIM 00pabOTYMKaM U3 paccMaTpUBaeMoOn
POTrPaMMBI.

5. Kto naunuupyet npepoiBanue 08h? Kak 4acTo BbIMONHSETCS HpephI-
Banue 1Ch?

6.  Yto Takoe 3armymika?

7.  V3MmenwuTe mporpamMmy TakuMm 0Opa3oM, YTOOBI HA PKPaH BBHIBOIWIKCH
udpsl ¢ nHTEpBaJIOM B 5 cek: 5-10-15-20 ... .

Bonpoc 1.2. Opzanuzayus keazunapaiieipbHoi padoomsl HOMOKOE

Hcnonp3yiiTe npeppIiBaHus TakMepa Ui OpraHUu3aluy  KBa3UIapauieIbHOU
paboThl MOTOKOB. [lyCcTh OIMH MOTOK PUCYET TOPU3OHTAIBHYIO JIMHUIO KPACHOTO
1BeTa, HaunHas ¢ koopauHat (1, 100), apyroi — IMHUIO CUHETO LIBETa, HAYMHAS C
koopauHart (1,200). Jlns nepexiiroueHus: MexXy OTOKaMH UCIoNb3yiTe diar, us-
MEHSIIOIINNM CBOE COCTOSIHUE YE€PE3 3aIaHHBIE KBAHThHI BPEMEHHU.

[lepemenienne Kypcopa B MO3UILHMIO ¢ KOOpAuHATaMu (X,Y) BBITIOJHSIETCS
nporieaypoir moveto(X,y). PucoBanue JMHUU U3 TEKYHICH MO3UIMU B MO3MIIHIO
(x,y) BeIodHsIeTCs nporieaypoit lineto(X,y). YcranoBka 1BeTa JMHAN — MPOIEAYpa
setcolor(<uomep 1nBeta>). YKa3aHHbBIC MPOLEAYPHI JOCTYIHBI B MOIKIFOYAEMOM
rpaduueckom Moxaysie Graph, B KoTopom paboTa OCYIIECTBISETCS B aApecyeMoi
TOYEHYHOU cucTeMe KoopauHaT. [103TOMy MMEIOT MECTO OTJIMYMS OT TEKCTOBOIO
pexuMa, B KOTOPOM TEKyIas MO3UIMs 0003HAYaeTCs BUAUMBIM KypCOpOM 3a Mo-
CIIEIHUM OTOOpa)Ka€MbIM CHUMBOJIOM, a CHCTEMa KOOpPJMHAT 3a/JaeTcid KOJIUYe-
CTBOM CTPOK M CTOJIOLIOB JIJISl ONIPEIeSIEHUs] BO3MOXKHBIX 3HAKOMECT. OTIM4aroTcs
TaKXe W MPOLIEAYPHI, BHIMOJHSIIONIME OJUHAKOBBIC 110 CMBICTY Omepanuu (Hamnpu-
Mmep, GotoXY u Moveto). KonmnuecTtBo Touek B rpaduyueckoM pexume s pas-
JMYHBIX TUIIOB AJIalITEPOB MOKET CYIIECTBEHHO paszinuarbes. OnpeneneHne Mak-
CUMaJIbHBIX KOOPJAMHAT MOKHO OMpeNenuTh ¢ momoinpio ¢yHkuuid GetMaxX u
GetMaxY.

program int2;
uses graph,crt;
var
old:pointer;
t,n,x1,x2,yl,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;
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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,y1,x1+1,y1+50);
x1:=x1+1;
end
else
begin
setfillstyle(1,1);
bar(x2,y2,x2+1,y2+50);
X2:=x2+1;
end;
delay(20);
end;
readin;
closegraph;
asm
push ds
mov ah,25h
mov al,1ch
Ids dx,old
int 21h
pop ds
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end;
end.

3aoanue.

1. Haiimute u ucnpaBbTe HETOUYHOCTh B TEKCTE MPOTpaMMbl. Tekc 3aHecuTe B
KOHCIIEKT.

2. CocraBbTe BepOAIbHYIO CXEMY-aJTOpUTMa OCHOBHOM mporpamMmsbl. Ompe-
JIeIUTe Ha3HAUCHUE TIePEMEHHBIX.

3. CocTaBbTe BepOaNbHYIO CXEMYy-aJITOPUTMa 00pabOTUHKA.

4. I'me mpoucxoaut cMmeHa ¢iaroB? KakoBo Ha3HaueHue ¢uara B 3a1aHUH?

5. IIporpamma BbIAEIIAET NOTOKAM OJIMHAKOBBIE KBAHTHI BpeMeHH. Kak Hago
U3MEHUTH MPOTrpaMMy, YTOOBI BBIIEIUTH MOTOKAM pPa3MYHbIC KBAaHTHl BPEMEHU?
[IpoBepbTe perieHre NpakTHYECKH.

6. ChopmynupyiiTe TpUHIUIIBEI MIEpexBaTa U 00paObOTKU MpEepbIBAHUS Taii-
Mmepa. Kak oHO mcnonb3yeTcs sl opraHu3aiiy KBa3uapaledbHbIX IPOIECCOB?
[Touemy psIMOYTOJILHUKHU ABUKYTCS HE CHHXPOHHO?

Bonpocwt 0na camokonmponsa

1. Tlepeuncnure pecypchl ONEPAIIMOHHON CUCTEMBI.

KaxkoBbl 3agaun cunxponuzauuu? [IpuBeaure onpeneneHue MOHATHS 'CHH-

XpoHu3aIus'".

YTo0 TaKO€ TOHKH, KAKOBBI MX MOCJIEICTBUSA?

YTo Takoe TyNHK, KAaKOBBI MOCIEACTBUS UX BOZHUKHOBEHMUSI?

Kak noJyib30BaThCsi CUTHAJIBHON IEPEMEHHOM ?

KakuMm oOpa3om ocyiecTBigercs nepexnar npepbiBanus taiimepa? KakoBbl

HOMEpPA UCIIOJIb3YEMBIX IPEPBIBAHNN?

7. Urto Takoe Osokupyromas nepeMenHas? [losicHuTe MexaHu3M ee UCIOJb30-
BaHMUS.

8. Uro Bemonnstor ¢ynkiuu 25H u 35H npepriBanus 21H? Kakue u rne tpe-
OyIOTCsI TaHHbBIE TIPHU BHI30BE M KAKHUE JAHHBIE BO3BPAIIIAIOTCS?

9. Kak mepenaroTcsi B KauecTBe MapamMeTpoOB OOJIACTH OMEPATHUBHOM MaMSTU
MIPU BBI30BE CUCTEMHBIX (QYHKIIHIA?

10.ITpuBeauTe K1accubuKaIMO TPEPHIBAHUA.

11.B yeMm paznuune MEXIy MPOTPAMMHBIMU U alllapaTHBIMU MTPEPHIBAHUSIMU ?

12.TTosicHuTe, B 4eM 3aKiI0YaeTCs NapaJljieIbHOCTh MPOLECCOB JJISl pacCMaTpHU-
BaeMBbIX 3aJJaHUH.

13. 11 paccMaTpuBaeMbIX 3aJlaHUM YKaKUTE€ MOMEHTBI BPEMEHHU, B KOTOPHIE
MPOSIBIISETCS pab0Ta BBIABICHHBIX BAMU YYaCTKOB MPOTPaAMMBI.

no

ook w
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Yacts 2. Pe3HIEHTHBIE IPOTrPaMMbI

geﬂb

1. BeipaboTaTh mpakTUYECKUE YMEHUs pa3pabOTKH U UCHOIb30BAaHUS pe3u-
JICHTHBIX MTPOTPAMM.

2. 3akpenuTth HaBbiku 3kciuryatanuu [I9BM B OC MS DOS u ucnonb3oBa-
Hus uatepdericHon obonouku NC (VC).

4. ITpuoOpecTy HABBIKUA aHANIN3a, OOOOIIECHUS U CUCTEeMAaTU3AIUU TTOJTyYEH-
HBIX pPEe3yJIbTaTOB, HABBIKU COCTABJICHUS U O(POPMIIEHUS OTUYETHBIX PE3YJIbTATOB.
[TpuBUTHE HABBIKOB TOYHOI'O U JJAKOHUYHOT'O MPEJCTABICHUS 10KJIa10B Ha BOIIPO-
Chl IIPETIOIaBaTEIS.

Yueonwie gonpocut

1. UccnenoBanue CTpyKTYpbl 1 MEXaHU3Ma pabOThl PE3UCHTHOM Mporpam-
MBI, aKTUBU3UPYIOLIEHCS 110 HAXKATHIO KIJIABULIY.

2. HccnepnoBaHue mponecca akTUBU3ALMM PE3UICHTHOW IPOTPAMMBI IO
CUTHAJIaM TanMepa.

Jlumepamypa 0153 n0020moeKuU K 3aHAMUIO

1. Topneer A.B., MonruanoB A.}O. CucremHoe nmporpaMMHOE 0OeCIIeUeHHE.
[Tutep. 2001, c.37-44.

2. Omudep B.I'., Onmudep H.A. CereBbie onepaniionHbie cuctemsl. [lutep.
2001.

3. ®unorenos K.I'. Camoyuurens mo cucteMubM GyHKIMsaM MS-DOS. M.
Pamno u cBsa3b. DHTpOM. 1995. ¢.238-246, 257-271.

4. Cxounod JI. Ilepconansupie 9BM IBM PC u XT. [IporpammupoBanue
Ha s3bIKe accemouiepa. M.: Paauo u cBsizb, 1989.

5. Hopton II. IlepconaneHbliii komnestotep ¢upmbel IBM u oneparmonnas
cuctema MS-DOS. M.: Paaguo u cBs3pb, 1991.

6. CxusipoB B.A. Tlpumenenune [I9BM. Ku.l. OnepannoHHbIE CUCTEMBI
[I9BM. IIpaktuyeckoe nocobue. - M.: BIII, 1992.

Cooepircanue omuema
1. HazBanue nabopatopHoii paboThl 1 y4eOHBIC BOITPOCHI.
2. IlocnenoBarenbHO IS KAKIOTO U3 Pa3IeiIoB UCCIIEIOBAHU:

- 3a1aHUS ¥ pa3pabOTaHHbIE TPOTPAMMBI;

- CXE€MbI U PUCYHKH, MOSCHSIOLUIME MEXaHU3M IepexBaTa anmnapaTHbIX Ipe-

pPBIBaHUU OT TaliMepa;

- IOSICHEHHUSI K (hparMeHTaM pabouuXx IpOrpaMm.
3. BeIiBOJIbI O 11€71€CO00Pa3HOCTH pean3allii anmnapaTHbIX MPepbIBaHUN C HC-
M0JIb30BAaHUEM HECTaHAAPTHBIX MPOIEAYp 00pabOTKH MpepbIBAaHUIMA.
4. KpaTkre OTBEThI Ha T€ KOHTPOJIbHBIE BOIIPOCHI, KOTOPHIE €IIE HE HAIIIUA CBO-
€ro OTPaXKEHUS B OTUETE.

Bonpocwi onsa camonpoeéeepKu
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1. Kakum o6pa3om ocymiecTBisiercs oOpamienne kK dyakinusm DOS u
BIOS?

2. TlosicHuTe IOHSTHE PE3UACHTHOMN MPOTPaMMBI U IPUBEIUTE IPUMEPHI.

3. TlosicHuTe COCTaB CTPYKTYPHl PE3HWIECHTHOW MPOrpaMMBbI, Ha3HAYCHHE
DJIEMEHTOB .

4. TlosicHUTE MOPSIIOK aKTUBU3AIMH PE3UACHTHOM MPOTPaMMBL.

5. Kakum o0Opa3om ocyiiecTBIseTCsl oOpaiieHue K pe3uICHTHON porpam-

me?

6. [losicHuTe MEeXaHW3M MPOIICAYPHI TPEPHIBAHUS, TPOWIITIOCTPUPYHTE €€.

/. B ueM paznuune Mexay NpOorpaMMHBIMHU M alllapaTHBIMU MPEPHIBAHM -
MH?

8. TlosicHuTe Ha3HAYECHHE BEKTOpa MPEPBHIBAaHUM, CIIOCOO €ro MCIOJb30Ba-
HUSL.

9. s gero B coctaBe MamuH IBM PC umeercs Taiimep?

10. Tloscuute npukiIagHOE 3HAUCHHE OOpaOOTKHU MpEephIBAaHUN OT TaiiMepa.

11. Tloscuute OpraHu3aIMIoO ammapaTHBIX NpepbiBaHuWN B MamuHax [BM
PC.

AKmyaipHOCIb 3aHAMUA

1. MexaHnu3M mnpeppIBaHUMN SBISIETCS OAHUM U3 CIIOCOOOB OpraHu3aluu
MYJIBTUIIPOTPAMMHUPOBAHUS U OCHOBOM paboThl mr000i OC. OH Mo3BOISET pearu-
pOBaTh HAa BHEIIHHUE COOBITHS, MPOUCXOJSIINE ACUHXPOHHO BBIUUCIUTEIBHOMY
npoieccy. T0 BaXKHO, T.K. TOJOOHBIM 00pa3oM OpraHM30BAHbI BCE CUCTEMBI pe-
aJbHOTO BPEMEHH, B TOM YHCJIE U CUCTEMbI BOEHHOT'O Ha3HAUCHHUS

2. O1o >(pdexTuBHBIN crocod BbzoBa mporeayp OC, B TOM 4wucCie pe3u-
JIGHTHBIX, UCIIOJIb30BaHUS Pa3padOTUMKOM UMEIOIIUXCSl PECYpCOB, FeHEepallul He-
CTaHJApPTHBIX MPOIIeayp 00padOTKH.

4. 3aHsATHE MMEET SBHO BBIPAKEHHYIO MPAKTUYECKYIO0 HAMPABICHHOCTh U
CBSI3aHO C PEIICHUEM 3aJayd aBTOMAaTHU3allUM YIPABJICHHS BONCKaMHU IyTEM HC-
MOJIb30BAHUSI OCOOEHHOCTE OpPTraHU3aIllii COBPEMEHHBIX CPEJICTB BBIYUCIUTEIb-
HOM TEXHUKH U €T0 MPOTPAMMHOT0 00ECTICUCHHUS.

5. DTO UHCTPYMEHT MOJKJIKOYEHUS IPAaiBEPOB Il HOBBIX YCTPOWCTB.

Opzanuzauus adpecHozo nPOCMPAHCmMed ONEPamueHoll NAMAMU

OnepaTuBHas NaMsATh KOMIIbIOTEpa (PU3MUYECKH TPEACTABISIET cCOO0OM yIo-
PSAIOYEHHYIO MOCIEA0BATENIBHOCTh sueeK pazmepom mo 1 Gaity. Kaxpaas siueiika
uMeer aapec. /[uanazoH agpecoB, HAYMHASACH C HYJs, 3aKaHUYMBaeTCA LUppamu,
XapaKTEPHU3YIOIIUMU MPEICTbHBIA pa3Mep uMeromencs pakTuieckon Gu3ndecKkon
naMsaTH. B 5TOT auana3oH BXOIAT Kak 3HEPro3aBUCHMasi IaMAThb, TAK U IOCTOSH-
Has MaMATh, pEaIu30BaHHas B BUJE MUKPOCXEM HAa MATEPUHCKOM ILIATE.

Jloruyecku namate Gopmupyercss u3 cerMeHToB. CerMeHT — 3TO Jro0as
Hepa3pbIBHAs 00JacTh mamsaTH pazmepom a0 64K. Axpec Hagana cerMeHTa KpaTeH
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16 wnu onnomy maparpady. [laparpadsr nHymepytorcs ot 0 1o 65535 u HaunHa-
10TCs ¢ aapeca 0:

Ne maparpada Anpec napa-
rpada
0 Oh
1 10h
2 20h
3 30h
65535 FFFFOh

Anpec Hauaja CerMEeHTa COOTBETCTBYET HOMEpY MepBoro maparpada, ¢ Ko-
TOPOT0 HAYMHAETCSI CETMEHT. DTOT aJIpeC Ha3bIBACTCSI CETMEHTHBIM U 3aHUMAECT 2
Oaiita. Jlns ampecanuu sSiYEHKU BHYTPU CerMeHTa TpeOyertcs eie 2 Oaifta 4ToObI
yKa3aTh JII00OM afjpec BHYTpPU MakcUMaibHOU obnactu u3 64K. DtoT anpec Ha3bI-
BaCTCsl CMeLleHHEeM.

st MS DOS aapec siaetiku popmupyetcs o hopmysie:

Anpec siueiiku (0aiiTa) = cerMeHT * 16 + cMmewlieHue.

YMmHOKeHrne Ha 16 cooTBeTCcTBYeT caBHUTY Ha 4 paspsiga BieBo. IloaTomy
BeCh azapec ¢popmupyercs u3 20 aApecHBIX TUHHUA U CIIOCOOEH aipecoBaTh NaMsITh
pasmepom 1 M6. Hampumep, cerment pased 312Fh, a cmemenune — 25Ah . Tlocne
yMHOKEeHUsT Ha 4 noiydaem azapec 312F0h. CymmupoBaHue co cMeIIeHHE TacT
anpec siaeriku — 3154Ah.

[Tpu ampecaruu KOMaHA CErMEHTHBIN ajpec XpaHutcs B peructpe CS, cme-
nieHue - B IP. X coBOKynmHOCTh 00pa3yeT y3ell, KOTOPBIA JJid YIPOIIEHHS Ha3bl-
BAIOT CYCTUYNKOM KOMAH/I.

\ OnepanoHHasl CUCTEMA UIIET
Ynpaenstouias
WHcbopMaLIs n CBOOOJIHYIO TaMsITh, TiepeOupas ma-
pe(P”KC parpadbl. TakuM UMEHHO 00pa3zoM
Tabnuua - (haiina OHAa aBTOMATHYECKU Ha3HA4yaeT cer-
nepemMeLlaembIx (3aronoBoK) ey,
CUMBOJIOB )
Cmpyxkmypa ucnonnsaemozo .EXE-
gaiina
Koabl G
oA Ha nucke ncnonHsiemsrit daiin
NCMNOMHAEMOro
(c pacmmpeHuEM .€X€) COCTOUT U3
MOLynA n
AHHbIE 3arojioBka (mpedukca) U KOJOB HC-
A MOJIHIEMOTO MOMYJS U JaHHBIX
(puc.2.1). Ilpeduxc obo3HayaroT ad-

opesuarypoit PSP - Program Seg-
Puc.2.1. Ctpykrypa .exe daiina ment Prefix -mpedukc cermenra



MPOTrPaMMBl.
CrpykTypa ympasistoiieid nHbopmaluu npeacrtaBieHa B Tadn.l. Tabnuna mepe-
MEIIAEMBbIX CHMBOJIOB COJIEPKUT AJIEMEHTBI, KaXKIblii U3 KOTOPBIX MPECTABIISET
co00l cMellleHue apecHO KOHCTaHThI, KOTOPYIO HEOOXOJIUMO HACTPOUTH OTHO-
CUTEJIbHO ajjpeca 3arpy3ku, T.e. CTapTOBOrO CerMEHTa. B ucrnoyiHseMoM MoOJylie
aJipeCHbIE KOHCTAHThl HEOOXOIUMO HACTPOUTH JJII KOHKPETHOTO ajjpeca 3arpy3Ku.
B ¢aiine oHu BBIYKCIEHBI OTHOCUTEIBHO Hadajla CETMEHTa (3TO OTHOCUTEIbHBIN
anpec). [Ipu BBIIOTHEHUHN OHU IOJKHBI UMETh a0COMIOTHBIE ajipeca.
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Tabnuma

Ynpasnstomas uHQOpMAIs B 3aroioBke (mpedukce) daiina

MNone | CmeLwe- CopepxaHue
HHe

1 OOH 4DH, 5AH - ngpentndpukatop EXE danna

2 02H OnunHa danna no moaynto 512 (octaTok OT gene-
HUSA OnNuHbl banna Ha 512)

3 04H [nunHa danna B 6nokax no 512 6antos

4 06H KonnyectBo anemMeHTOB B Tabnuue nepemelyae-
MbIX CUMBOJIOB

5 08H Paamep npedukca B naparpacax (no 16 6antos)

6 OAH MwuHMManbHoe Konmn4yecTBo naparpadoB, Heobxo-
ANMbIX MOCMe 3arpyXeHHon nporpammbl (0ObIYHO
0)

7 OCH MakcumanbHOe KONM4ecTBO naparpadgoB, HEOOXo-
AUMBIX MOCre 3arpy>KeHHoOW nporpaMmmbi

8 OEH CmelleHne SS B BbiNonHAeMOM Moayne (B napa-
rpadgax)

9 10H 3HadeHne SP npu nony4yeHun ynpasreHus BbIMNof-
HAEMbIM MoAynem

10 12H KoHTponbHas cymma (oTpuuartenbHaa cymma Bcex
cnos B haunsie ¢ UITHoOpUpoBaHWEM NepernosTHEHNS)

11 14H 3HadeHue |IP, korga BbINOSIHAEMbIM MOAYIb MONy-
YyaeT ynpaBrieHue

12 16H CwmeleHne CS B BbINOMHAEMOM Moayne (B napa-
rpagax)

13 18H Hauyano Ttabnuubl nepemellaembiXx CUMBOJSIOB
(cmeLLeHne ¢ Havana panna B bantax)

14 1AH Homep nepekpbiTug

Omanwi 3a2py3Ku U 6blNOJIHEHUA RPOCPAMMDbL

3azpy3ka:
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1) Vmpasnsitomas wHQOpMAIUs 3arojOBKa CUYUTHIBAETCS B pabOUy0 00-
nmacte DOS;

2) OmnpenensieTcs pa3Mep BBITOIHAEMOT0 MOAYJIs (110 mojsim 2, 3, 5, 6);

3) Haxomutcst 1-it cBOOOIHBIN OJIOK MaMsITH (CETMEHT), pa3Mep KOTOpPOTo
nocTaTodeH g PSP u ucnosHseMoro MoyJis;

4) Crtpoutcst PSP nns mporpammbl. CermeHT nociie PSP HazHavaeTcs cTap-
TOBbIM cermeHToM. CTpykTypa PSP mporpammel noka3zana B Ta0i.2 (He
myTtaiite ¢ PSP ¢aiina);

Tabmuma 2

Conepxanne PSP nmporpammer (Program Segment Prefix)

ITo- Cumenne- Jmm
e HHE Ha Conepxxanue
(10) | (16)

1 0 0 2 | MHcTtpykumsa INT 20H (3aBepLueHme nporpamMmebl)

2 2 2 2 | Paamep namatu B 6rokax no 16 6antoB (naparpa-
pax)

3 4 4 1 | PesepBupoBaHO

4 5 5 5 | JaneHnin nepexon (CALL cermMeHT: cMmeLLeHune)
BTopon 6anT (CMelleHne) coaepXUT KONMYecTBO
CcBOOOAHbIX HAaNTOB B CErMEHTE

5 10| A 4 | Agpec 3aBepLueHus (Bektop 22 H)

6 | 14 | E 4 | Agpec obpaboTku Ctrl-Break (Bektop 23H)

7 | 18 | 12 | 4 | Agpec obpaboTku owmbok (BekTop 24H)

8 | 22 | 16 | 22 | icnonb3syeTcs onepatnsHon cuctemon OC-16

9 | 44 | 2C | 2 | Agpec oKpyXeHust (TONbKO CErMeHT, cmeLleHune - 0)

10 | 46 | 2E | 34 | Paboyas obnactb OC

11 | 80 | 50 3 | MHcTpykumm INT 21H n RET FAR

12 | 83 | 53 | 2 | PesepBupoBaHo

13 | 85 | 55 | 7 |[lpedmkc nepsoro FCB (File Control Block)

14 | 92 | 5C | 9 |[lepBbin FCB

15 101 | 65 | 7 |[llpedumkc nepsoro FCB

16 | 108 | 6C | 9 |Btopon FCB

17 | 128 | 80 1 | AnnHa napamMeTpoB KOMaHOHOW CTPOKU

18 | 129 | 81 | 127 | [MTapameTpbl KOMAaHAHOW CTPOKM

19 | 128 | 80 | 128 | DTA (Disk Transfer Area) - no ymMOn4aHuto

5) HWcnonHseMblit MOIYJIb 3arpy»KaeTcs ¢ Hayajia CTapTOBOTO CErMEHTa,

6) Tabnuiia mepeMeriaeMbiX CHMBOJIOB CUMTHIBACTCS B pabO4yr0 00JacTh
DOS. IlepecunThiBatoTCst aipeCHO-3aBUCUMBIE TTAPAMETPHI IPOTPAMMBI.

B kauectBe mpumepa B TabiuIle IPEACTaBICH (PparMeHT 3arpy’kaeMom mpo-
rpaMMbl B MHEMOKOJIaX C HEOOXOJMMBIMH IMapaMeTpaMu TPAaHCIAIHH. AJpeca
TPAHCISIIIMU YKa3aHbI B MPEANOIOKEHUH, YTO TPOrpaMMa pa3MeNiacTcsl ¢ Hadallb-
HOTO ajJipeca CerMenTa, T.e. cmenienne pasHo 0. [Ipu 3arpy3ke cBoOOHOE MECTO B
OIl naiineno ¢ 1-ro maparpada (abconoTHbIN anpec paBeH 16). Komannbr nepe-
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CBUTKHM 3aHMMAIOT mo | OaifTy, komaHma 6e3yclIOBHOTO mepexoaa — 3 Oairta, Ko-
MaHJ1a TICPEChUIKH B NMaMATh — 3 OaiiTa.

Tabnuia nepemeniaeMbIX CUMBOJIOB U (PparMeHT MPOrpaMMbl

Anpec
Taob- npu
auna TpaHC- Anpec daktu-
nepe- TSN YECKOU 3a-
Mela- Metku | B nec. Meremokon Ipy3KH, B JIeC.
€MBIX cucTe- KOMAHBL cUCTEME
CUM- Me CUHCIJICHUS
BOJIOB CUHMC-
JeHUs
101 0 MOV AH, BH 16
104 M1: 1 MOV DL, CH 17
100 |JMP M1 116
(1+16=17)
103 | MOV AX, VAR1 119
(200+16=216)
VAR1 | 200 |DW 157 (cnoBo) 216

B tabnune nepemeniaeMblXx CUMBOJIOB UMEETCS JIBE 3alUCH, YKa3bIBAIOIIHNE
Ha ajjpeca B 3arpyxaeMoi mporpaMmme, KOTOpbI€ JOJKHBI ObITh MEPECUUTAHBI PU
3arpy3ke: aapec cmenienust 101, ¢ koroporo HaunHaetrcss B komannae JMP aapec
0e3ycioBHOTO Tiepexona, u aapec 104, ¢ KOTOpPOro HayMHAETCS aApec MaMsTH B
KOMaH/I€ IEPECHUIKU.

AnTropuTM mepecyeTa CIEAYIOIIMI: YATAaeTCsA KOJ aapeca 10 NEPBOMY KOy
(101) Tabnuipl mepeMeniaeMbiX CUMBOJIOB. B TaHHOM TIprIMepe 9TO aapec METKH
M1, umeronuii pu TpaHCHSIUK YuclieHHoe 3HaueHue 1. K Hemy nmobGammisiercs
dakTrueckoe cmerieHue (16) u 3amuchiBaeTcst onsATh MO ToMmy ke azapecy (101).
OTH pacueTsl TOKa3aHbl B Ta0nuIle B CkoOKax nocie komanasl JMP. TTocne takoi
HACTPOUKH aapecoB obOparieHue k metke M1 (paktuueckuii HOBBIN aapec B Ol -
17) Oyner ocymiecTBISATHCA MPABWILHO. AHAJIOTUYHO BBITIOIHSIETCS TIEpECcUeT aj-
peca o kony 104. BeinmosHAETCS MEpPECUET CUCTEMHOM MPOrpPaMMOM 3arpy3Ku —
nepeMeniaeMbIM 3arpy34uKOM.

7. Ha3HayaroTcst peruCTpHI:
Jannaeix ES u DS;
creka SS: SP;
komana CS: IP.
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Il. Boinoanenue
VYmpasnenue nepenaercs CS:IP (cuetunky komanm). C 3TOro MomeHTa
HAYMHAIOT BBITIONHATHCS KOMAHIbI 3arPy>KEHHOU MPOTrPaMMBbl.

I11. 3asepuenue evinonnenun npozpamm. llporpamma MOXKET 3aBEPIIUTHCS

BBITMIOJTHCHUEM CJIETYIOIINX 00pabOTUNKOB:

- INT 20h — 3aBepuuTh mnporecc;

- INT 21h ¢ pynkmueit 00h — 3aBepmmTh nporecc;

- INT 21h ¢ pynkmueit 4Ch — 3aBepmmTh mporecc ¢ KOAOM BO3BpaTa.

B camom nauane PSP (cmemenne 0 ) 3amucana komanga INT 20h, mostomy
3aBEepIICHHE MOXKET MPOU30NTH M TepexoaoM K Havarmy PSP. Bemonsstorcs Bo
BCEX CIy4asX CIEAYIOUINE ONEepalnu:

- ocBoOoxnaet mecto B OII (Bce O10KM porpammel);

- BOCCTaHAaBIIMBAIOTCS B TabiuIle BEKTOPOB BekTopa U3 PSP mpepBaHHOTrO
nporiecca: 22h — aapec nepexoaa npu 3aBepiicHud, 23h — 00paboTka KiIaBHUIII
CTRL / C, 24h — 00paboTKa KPUTHYECKUX OIIHUOOK;

- yIpaBJIeHUE TepeaaeTes 1o aapecy 3aBepiiueHus (mpepsiBanue INT 22h —
aJipec mepexojia Mpu 3aBeplieHuH npoiecca). DakTUUEeCKH yIpaBlIeHUE TIepeiaeT-
Csl TaK HA3bIBAEMOMY POJIUTEIHLCKOMY IPOIIECCY, KOTOPHIM Yallle BCETO SIBIIACTCS
cama OC.

Ocooennocmu ucnonuaemvrx .COM — ghaitnoe

COM- ¢aiinel He umeroT npedukca (3aroyioBka). OHU CTPOSITCS Tak, YTOOBI
HE COJIep>KaIH a[peCHBIX KOHCTAHT, 3aBUCUMBIX OT aJipeca 3arpy3Ku MporpaMMbl B
namsTe. Bce B mporpaMMe mMeeT CMelleHHe OT Havajla CerMEHTa, BKIIoJas JaH-
HbIE U CTEK mporpaMMsbl. [1o 3ToW NMpUYMHBI MpOrpaMMa UMEET CIETYIOIINE 0CO-
OEHHOCTH:

1) Pasmep mporpammsel He 6osiee 64K (3TO MakCHMMaIbHBIN pa3Mep CerMeH-
Ta);

2) OC wuimet cpasy OOJBIION pa3Mep CBOOOIHON OIMEPAaTUBHOW MaMSTH,
ctpout PSP nporpaMMmel 1 cpasy 3a HUM pa3MelIaeT KOJAbl MPOrpaMMbI U
BCE OCTaJIbHOE HEMOCPEICTBEHHO U3 (pailna;

3) CermentHbiM peructpam CS, DS, SS, ES npucBanBaeTcs 3HaueHHE Cer-
MEHTa TporpamMmsbl (3T0 cerMeHTHbI agpec PSP). IP momywaer anmpec
100h , . k. pazmep PSP 256 Gaiit. [Io 3TO¥ mpuuuHE TPAaHCIALNUS TPO-
rpaMMbl OCyIIecTBisIeTcs: ¢ mpuMeHeHneM onepatopa ORG 100h. Crex
pa3MelaeTca B KOHIE aJPECHOTO mpocTpanHcTBa u3 64K, mosromy

SP=FFFEh.
Ocnoenl 0pzauu3auu0uubtxpe3u0eHmelx npozpamm

BosbIIMHCTBO MpOrpamMM 3arpyKar0Tcs, BBITOJIHAIOTCSA U 3aBepuiatrores. Mx
HAa3bIBAIOT TPAH3UTHBIMHU, IOTOMY YTO OHHM HAXOIATCS B ONEPATUBHOU MAMSATH
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TOJIKO BO BpEMs BBIIIOJHEHHS (TpaH3UTOM, "Mpoe3aoM") DTO CTaHIapT SI3bIKOB
BBICOKOT'O YPOBHSI: UCIOJIB3YIOT TOJBKO CTaHAApTHBIE OOCTYKUBAIOIINEe PYHKINUU
DOS.
[Tpu ucnonb3oBaHuM Bcex oOcCIykuBaronux (yHKIUH (Ha accemoiiepe 3To
JOTYCTUMO) BO3MOKHOCTHU 1upe. Bo3moskHo, Hanpumep:
- CO3/1aBaTh PE3UICHTHBIC MPOrPaMMBbl, MMOITYYAIOUIUE YIpaBiICHUE MPU
OTIPEJICTICHHBIX YCIOBUSX;
- OBEpJIEWHBIE CTPYKTYpPHI — IPOrpaMMa M3 4acTed, KOTOPBIE 3arpyxa-
IOTCSl TIOCTIEIOBATEIBHO HA OJHO M TO K€ MECTO W 3aIlyCKaloTcs Ha
BBITIOJTHEHHUE;
- U3 MPOrpaMMbl BHINOJHUTH JAPYTYI0 MPOrpaMMy MM BHYTPEHHIONO
komanay DOS;
- TporpaMMa MOKET YCTAaHOBHUTBH KOJI 3aBEpIICHHUS. ITOT KOJ JOCTYIECH
POJIUTENBCKOMY TPOLECCY MPH MOMOIIM CIEUUANbHONH CHUCTEMHOMN
GyHKIMM (€caM  pOAMTEIbCKUM TpoOLEcC SBISIETCS IMpOorpaMma
COMMAND.com, ko 3aBepiieHUsT MOXXHO MPOBEPUTH CPEICTBAMU
KOMaH/THBIX (haiiyioB);
- MaMsTh MOKHO paclpeessiTh TUHAMUYHO.

Pe3ugenTHble nporpamMmbl Haxonarcs noctossHHO B OIl, Hukak ceOsa He
MPOSIBIISIIOT U PEAarupyroT (3amyCcKaroTcs) Ha 3alpoChl MOJb30BATENS UIH COOBITHS
B cucteMe. TakuMm oOpa3om, oHU obecrneunBaroT ee padoty. [IporpamMmsl 4acto
HaspBaroT TSR - Terminate and Stay Resident - BEIIOJHUTBCS B OCTaThCs B IaMsi-
Ti. OHU SBJSIOTCS MPOTpaMMaMH HCIIOJNHSEMBIMH, HO Yallle .COM-THIMa IO TMpH-
YIHE CBOEH KOMMAKTHOCTU. TaKuMu mporpaMMamH SIBISIFOTCSI:

- paiiBEpBl YCTPOUCTB;
unTepdericapie o6omouku DOS;
cpencTBa mudpanuy 1 3aiuThl TaHHBIX;
pycu(pUKATOPHI;
00CTy>KUBAIOIIUE MPOTPAMMBI TUTIA JIEKTPOHHBIX OJOKHOTOB, KaJIbKYJIs-
TOPOB U JIp.

Ha BwruncnuTenbHBIA TPOIECC PE3UICHTHBIE MPOTrpaMMbl HE BIHUSIOT (70
BBI30BA), HO 3aHUMAaeET namsTh. x MoxkeT O0b1Th B OIl HECKOIBKO.

JTanbl padoThl C pe3UJIEHTHON MPOrpaMMOoii:
1) 3arpyska nporpammsr B OIT memaukom;
2) Ilepenava ynpaBieHUs] HHUIMATU3UPYIONIEH YacTH, KOTOpast
- YCTaHAaBJIMBAET BEKTOPHI PEPHIBAHMS;
- HACTpauBaeT NPOrpaMmy Mo HEOOXOIMMBIM apaMeTpaM;
3) 3aBepiiieHue pabOThHl C OCTaBJICHHUEM B TAaMSTH PE3HMICHTHOW YacTH.
Wuunmanu3upyrolas 4acTh MPU TOM OTOPAChIBAET B IIEJIAX BHICBOOOXKIEHUS J10-
MOJIHUTEJIBHOM ONEPAaTUBHOW IMAMSATH.
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Cnocoowl 3anycka pe3udeHmHnou npozpammol

[Ipu 3amycke pe3ueHTHON MPOrpaMMbl HEOOXOAUMO TepeaaTh yIpaBlieHUE
Y 1IepesiaTh napaMeTpbl. Pa3inyaror cueayromue crnocoObl:

1. BeBare kak nogamporpammy (omeparopom CALL). D10 TpeOyer Te-
Kyl aKTUBHOW MPOrpamMMbl B3aUMOIECHCTBYIOIIAs C POJMTENICKOM, HaJIW4us
MEKIPOTPAMMHBIX COTJIAIICHUN MO B3aUMOJICUCTBUIO (MEKIPOTrpaMMHBIA UHTEP-
¢eiic). Ho Bmecte ¢ Tem, BbLAECIUB OOLIME JJIs TPYMIBl TPAH3UTHBIX HPOrpaMm
GyHKIMM 1 0POPMHB MX PE3UACHTHBIMH, MOKHO YIIPOCTUTh CTPYKTYPY M 00BEM
TPaH3UTHBIX NIPOTPaMM, TAKOT'O MHOTOIIPOTPAMMHOI0 KOMILIEKCA;

2. Wcnonp30BaTh MEXaHU3M allapaTHBIX HpPEpbIBAaHUNA (aCHHXPOHHBIN
croco0). ITo MpUMeHsieTcs Uil TaliMepa, KJIaBUaTyphl, IOPTOB U JPYTUX BHEIIHUX
YCTPOMCTB, IMIMPOKO HMCHOJB3YETCS CUCTEMHBIMU WM NMPUKIAIHBIMU MPOrPaMMaAMHU
JUIs TIPUHTEPOB, MPOrpaMM KaJeHAapeil UM 4acoB, PyCHU(UKATOPOB, KAJIbKYJISATO-
POB, DJIEKTPOHHBIX OJOKHOTOB, PE3UIECHTHBIX 3JIEKTPOHHBIX CIPABOYHHUKOB, B/
AJlpec moMemaeTcss B UMEIOIIMICSA BEKTOP MPEPBIBAHUM U OPraHU3yeTCsl B3aUMO-
JEUCTBUE C CUCTEMHBIM 00Pa0OTUHKOM;

3. IIporpamMMHBIM TIpephIBaHHEM (CHHXPOHHBIN CIIOCO0). ITO OCHOBA B3a-
umoneincteus ¢ pynkuusimu DOS u BIOS, unoraa ucnomns3yercss mpuKIagHbIMA
PE3UACHTHBIMHU IPOTPaMMaMHM, B YacTHOCTH, Ipu oTiagke mporpamm (INT 3).
BecbMa u3SIIHBI METOJ — MCIIOJIIB30BAHUE CBOOOIHBIX BEKTOPOB MOJIb30BATEIIS
GO +66h. B mporecce WHUIMATU3AIMA B HUX Pa3MEMIACTCs aapec Pe3uJACHTHOU
nporpammsl. /{15 akTUBU3aLMK PE3UACHTHOM MPOTPaMMBbl  KUCIIONIB3YETCSl KOMaH 1a
INT 60h B TpaH3uTHOM iporpamme;

4. CremuaiibHOoe MYJIBTHIUICKCHOE mpepbiBanue. [IpepsiBanue INT 2Fh

oOecrieunBaeT B3aWMOJACHUCTBHE C OPYTMMH MpolleccaMd U pacuiupeHusmMu MS
DOS.

Cmpykmypa pe3udenmHuoi npozpammol

PesunentHrie mporpaMMmel yaimie numrytes B ¢popmare Com. PesuneHtHble
pOrpamMMbl OOBIYHO COCTOAT M3 ABYX YacTed: MHULMAIM3HUPYIOUWEH U padbouei
(pe3uaeHTHol). B TekcTe mporpaMMbl pe3ueHTHAs 4acTh paclojaraeTcsl BHayale,
MHUALMAIU3UpYIomas - 3a Heil. [Ipyu nmepBoM BeI30BE IPOrpaMMBbl OHA 3arpyKaeTcs
B MaMsTh LIEJIMKOM M YIPABJICHHE NEPelaeTcs CEKUUM MHUIUAIU3alUuK, KOTopas
3aMOJIHAET WM MOIUGUUUPYET BEKTOPHI MPEpPHIBAHUM M C MOMOIIBIO (YHKIUH
31h npepriBanus 21h 3aBepinaeT nporpaMmy, OCTaBJIsIs B TAMSATH €€ PE3UICHTHYIO
qyacTh. OTa (PYHKIIMS, 3aKPENHUB 332 PE3UJCHTHOM MPOrpaMMoOil HEOOXOAUMYIO Ia-
MSATbh, MEPEJAET YNPABICHUE KOMaHIHOMY IPOLIECCOPY, W BBIYHUCIUTEIbHAS CH-
CTeMa MepexXOoJUT B UCXOAHOE cocTosiHue. [ Toro, 4ToObl aKTUBU3UPOBATH pe-
3UJIEHTHYIO [TPOrpamMmy, € Hy>KHO IepeAaTh NapaMeTphl U yIpaBJICHHE.

[Ipouecc BBIMOTHEHUS BBITTISAUT CIAEAYIOUIIM 00pa3oM:

1)  Ilpu nepBoMm 3amycke yrpaBieHHE NIEpeaacTcss Ha Ha4alio MpoIeTyphI;
2) Tlo xomanne JMP, koTopasi CTOMT caMOW TIEPBO#, OCYIIECTBISICTCS Tie-
PEXO0 Ha CEKUMIO MHULUAIN3ALUs, U TOTOBITCS YCJIOBMS JUIsl aKTUBU3a-
MU B PE3UJECHTHOM COCTOSIHMM. B 4acTHOCTH, MOTYT YCTaHaBIIMBATbCS
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HEOOXOAMMBIC BEKTOpA MPEPhIBAHUS IS MTOCIESAYIONIEr0 BhI30BA PE3U-
JICHTHOUN MPOTPaMMBI;

3) Wuaunmanu3anus 3aKaHYMBACTCS BBIMOJHCHHEM CHCTEMHOTO BBI30Ba IO
INT 21h ¢ ¢yukumeii 31h — 3aBepieHne MPOrpaMMbl C OCTaBICHHEM
ykazanHoi yactu B OIl. Mnorna Gpynkiuio GopMyaupyroT - 3aBEpIIUTh U
OCTaBUTh pe3ucHTHON. BXxoaHbiMu napamerpamu sBistores AH = 31h;
AL — xox Bo3BpaTa, C KOTOPBIM TIpeJyIaracTcs 3aBepIimTh mporpammy (0
- ycnenrHoe BoimonHeHue, #0 — ommobka), DX — o0beMm pesepBupyeMoit
namsITH (B aparpadax). Beixoausix maparpadoB QyHKIUS HE UMEET.

Oyuknust 31h BBIMOIHSCT:

- pe3epBHUpYET MaMsATh B 00beMe 3asiBICHHBIX MNaparpadoB, HaYyWHAs OT
PSP (mipu 06p14HOM 3aBepIlIEeHUH 0CBOO0XKIAETCS BCE MPOCTPAHCTRO);

- cOpaceiBaeT ¢aiinoBsie Oydepsl. JleckpunTopsl GailioB Ui yCTPOICTB,
OTKPBITHIX CAMUM IPOIIECCOM, 3aKPHIBAECT;

- BoccraHaBiuBaeT u3 PSP Bexrophl 22h — anpec mepexoa npu 3aBepiie-
HuK, 23h — oopadotka CTRL/C; 24h — 06paboTka KpUTHUECKUX ONMIUOOK;

- TepenaeT ynpasleHHs poauTenbckoMy mporeccy mo INT 22h.

s PSP (256 Gaiit) oh

ﬁ Text segment ‘code’ h

3 Assume CS: text, DS: text Touka Bxoaa
oy ORG  100h IpH 3arpys3ke

MyProc Proc far
JMP INIT
JlanHbie

- PE3UIEHTHON IPOrPaMMBI

<

: . :

: HJICHTHBIC KOMaH/IbI
i Entry: esuIe © KoMania Touka BX. pH ak-
=
THBHU3ALHH

= IRET  (wm RET) .

O

(=]

MyProc endp Komen npoueayps!
\ _ Omnpenesienue pasmepa
p_size =$ - MyProc PE3UIEHTHOMN YacTH

& INIT:  ’ROC

§ Cek1yst MHULHATTA3aI[u|

= mgx 2§ g;f)%lfz]e + 10Fh)/16 3aBepIINTh U OCTABUTH

< GE) INT 21h PE3UICHTHOU

S INIT ENDP

=

4

9 Text ends Koner cermenTta
o o
Lg End MyProc Konen ucxonnoit
O IDOrnaMMBbI

Puc.2.2. CtpykTypa pe3uieHTHON NporpaMmMbl
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Bonpoc 2.1. Hccaedoeanue cmpykmypsl u mexanuma padoomal
Pe3udeHmHoil npPozpammeol

BBeaute, oTTpaHCIUpYyHWTE U 3allyCTUTE MPUBEICHHYIO PE3UJEHTHYIO MPO-
rpaMMy, U3MEHSIONIYIO I[BET TPaHUIIbl SKpaHa Ha (HUOJETOBBIA MpPU HAXKATHH Ha
«CephIil TUTIOC» U BO3BPAIIAIOINIYIO YEPHBIM IIBET IPAHMIIBI PU HAXKATUU HA «Ce-
PBIii MUHYC.

Pabora ocymectBisiercs B "arctom accemonepe". IloaTomy HeoOX0auMo
CJIEIOBATh ONPEIEICHHBIM 3TallaM:

1. IToaAroTOBUTH UCXOAHBIN TEKCT MPOrpaMMBbI B MPOCTEUILIEM PEIAKTOPE
C pacmpeHueM .aSM. DTO palMOHANBHO CIIENaTh C MOMOILBIO BCTPOCHHOIO pe-
naktopa wuHTepdeiicHorr obomouku VC.com, peamm3ys komaHabsl I[IPABKA,
3AIINCH, BBIXOA, YAAJIEHUE u t1.n. Hanpumep, ums ¢aiina mnoaydutcs
ZADAN1.asm;

2. BBINOTHUTH TPAHCISIIHIO AJIS TOYYCHUS TEPEMEIIAEMOT0 00BEKTHOTO
MOJTYJISl UICXOIHOM mporpaMMsl (pacuupenue .0bj). J{ist aToro He06X0auMo B KO-
MaHJTHOM CTpOKe pa3MecTuTh uMs Tpancisitopa TASM.exe (BbiOpaTh €ro B OKHE
VC-o6omouku u Haxkath Ctrl+Enter) u ums MOJArOTOBJICHHOTO MCXOHOTO TEKCTa
ZADAN1.asm (aHajoruyHo, BeIOpaTh uMs (Qaiina u Haxars Ctrl+Enter). B pe-
3yJbTaTe BCEX OMNepalyii B KOMaHIHOW CTPOKE JOJIKHO chopMUpOBATHCS

TASM.exe ZADAN1.asm

Ecnu Bce npaBmiibHO — Haxkmute ENTER st nawana tpancnsiuuu. Ilocne
OKOHYaHHUS JTOJDKEH MOSBHUTHCA (aiiin oobekTHOTO Moysit ZADANL.obj;
3. BrImomHuUTE KOMIOHOBKY 3arpy3049HOTO MOJYJIS C TMOMOIIBIO KOMIIO-
HoBUIMKA. [ 3TOro chopmupyiite mo TeM ke MpaBuUiiaM B KOMaHIHOM CTpPOKeE
CJIEIyIOLIEE BBIPAKEHUE

LINK.exe ZADANL1.0bj /t /x

[Tapametp /t — mpeAnKCHIBaET CO3/1aTh (DAL THUIIA .COM.
/X — 3amperniaeT co3aaBaTh BCIIOMOTATENbHBIN (Daiisl ¢ paciiupeHueM
.map. [Tocie KOMNOHOBKH J0KEeH moayuuthes daitn ZADANI1.com;
4. 3anyctute (aitn Ha BbImosiHeHue. [lombiTaliTech 3T0 caenarh U3 orme-
panoHHON 000s0ukH, BeIOpaB ¢aiin u HaxxaB ENTER. Btopoi#i BapuaHT Bo3MO-
YKEH TMPHY CO3JIaHHUHM SIPJIbIKA C PACIIUPEHHBIM OKHOM.

[Tporpamma ucnonb3yeT mnepexsat nByx npepbiBanuii: 09h u 28h. Tlepe-
xBaT npepbiBanusas 09N BBINOMHSACTCS PE3MACHTHONW MPOrpaMMOM IS MOJTyYCHHUS
CUTHAJIOB aKTHUBAlMU (HAXKaTUE Ha «CEpPbIM IUIIOC» WM «cepblii MuHyc»). Ilepe-
XBaT npepbiBanus 28N o0bsiCHIETCS cieayomum. [IporpaMmMbl 00pabOTKH TpephI-
BaHUI SBJISIOTCS HEPECHTEPAOCTHbHBIMUA, TO €CTh HE JIOMYCKAIOIMIUMH BBI30B JPY-
TUX TpepbIiBaHui BHYTpu ceOsi. OHAKO pe3ufeHTHAs MporpaMMa, aKTUBH3UPYeE-
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Masi TIpepbIBaHUEM OT KJIaBUATYpPHhl, JTOJDKHA JJIST U3MEHEHMs LBETa Kpasl dKpaHa
BbI3BaTh mpepbiBanue 10h. Jns mpeomonenust HepeentepabenbHocTH B DOS
BKJIFOUCHO CIeNMaNbHOE mpepbiBanue 28N, BeI3biBaeMoe (QyHKIMSME BBOJA C Kia-
BUaTypbl. CUCTEMHBIN 00pabOTUYMK 3TOTO MPEPBHIBAHUS COAEPKUT €AMHCTBEHHYIO
KOMaHy BO3BpaTa U3 MpoLeAypbl 00pabOTKHU U TOATOMY HUKAaK HE HapyIIaeT XOJ
nporpaMMbl. Takoil 0OpaOOTUYMK HA3bIBAIOT 3ariaylikoil. OJHaKo IOJIb30BaTElb
MOJKET MOMECTUThH B 3TOT BEKTOP ajpec cBoed mporpammsbl. [IockoibKy 3TO mpe-
pBhIBaHHE BO3HUKAET TOJBKO TMPHU BBHINOJHEHUU (YHKIUH, HCIOJB3YIOIUX CTEK
BBOIa-BbIBO/Ia, B 00pabOTYMKE ITOTO MPEPHIBAHUS MOTYT HCIIOIb30BATHCS BBI3OBHI
CUCTEMHBIX (DYHKIIUH.
TexkcT mporpammel.

text segment ‘code’
assume CS:text,DS:text

org 100h
intl proc far
jmp init
old_28 dd 0; nepemennas ons xpanenus adpeca cmapo2o obpabomuuxa
28h
old 9 dd O; nepemennas ons xpamenusi aopeca cmapoco obpabomuuxa
09h

fl  db O; prae, puxcupyrowuii akmusayuio pe3udeHmHoU NPOcPaAMMbl
new_9 proc ;uoswiii 0opabomuux npepvisanuti 09h
push ax
in al,60h
cmp al,78; ceporit naoc?
je plus
cmp al,74; cepouit munyc?
je minus
pop ax
jmp cs:old_9; ne nam, nepedaem ynpasnenue cmapomy o6pabomuuxy
plus : mov cs:fl,1; yemanasnusaem ¢gpnae 6 1, ecnu «cepwiii niocy
jmp ee
minus: mov c¢s:fl,2; yemanaenusaem prae 6 2, ecnu «cepwiti munycy
ee: pop ax
Jjmp cs:old_9; nepeoaem ynpasnenue cmapomy obpabomuuxy
new_9 endp
new_28 proc; xoswiii 0opabomuux npepwvieanuti 28h
cmp cs:fl,0
19 90; ecau ¢ghnae bonvute Hys, 3HAUUM NPOSPAMMY AKMUBUIUPOBATU
jmp cs:old_28; unaue nepedoaem ynpasnrenue cmapomy oo6pabomuuxy
go: push ax
push bx
cmp cs:fl,1
jne bla



26

mov bh,0dh; eciu ¢rae pasen eounuye, zauinem 6 pecucmp bh guone-
moewlu
jmp color
bla:mov bh,0; eciu ¢naec pasen osym, sawnem 6 pecucmp bh uepnorii
color: mov ax,1001h
int 10h; emenum ysem epanuyvi
pop bx
pop ax
iret
new_28 endp
size_p=$-intl; onpedenum pasmep pezudenmmnoii yacmu
Init proc; cexyus unuyuanuzayuu
mov ax,3509h
int 21h
mov word ptr old_9,bx
mov word ptr old_9+2,es; zanomnunu aopec cmapozco obpabomuuxa
09h
mov ax,3528h
int 21h
mov word ptr old_28,bx
mov word ptr old_28+2,es; zanomuuiu adpec cmapozo obpabomuuxa
28h
mov ax,2509h
mov dx,offset new 9
int 21h; nomecmunu aopec naweeo obpabomuuxa ¢ 09h
mov ax,2528h
mov dx, offset new 28
int 21h ; nomecmunu aopec naweeo obpabomuuxa 628h
mov dx,(size_p+10fh)/16; nepedaem pasmep pesudenmuou wacmu 6 na-
pazpaghax
mov ax,3100h
int 21h; sasepwaem npocpammy u ocmasnsem ¢ OII ee pezudenmmuyio
yacmeo
init endp
text ends
end intl

3ananmue.

1.3aHecHuTe TEKCT MPOrpaMMbI B KOHCITCKT.

2.Ha ocHoBe aHanmm3a TEKCTa MPOTPaMMbl, COCTABbTE BEpOaIbHBIC AJTro-
PUTMBI 00pa0OTUYUKOB U MporpaMmbl. OnpeenuTe Ha3HauYeHNUEe TePEMEHHBIX.

3.Moaudunupyiite TporpaMmy Tak, 9TOOBI IO HAXKATHIO «CEPOTO TLIIOCA
yCTaHABJIMBAJICS KPACHBIM IBET Kpas dKpaHa, a M0 HAXKATUIO «CEPOTr0 MUHYCay -
3€JICHBIN.
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4.3aukcupyiiTe CIpaBOYHBIC AAHHBIE IS MCIIOJB3YEMBIX HOBBIX 0Opa-
ootunkoB (dpyskimsa 31h INT 21h, INT 28h).
5.JloKaKuTe, 4TO MPOrpamMma SBJISIETCS PE3UICHTHOM.

Bonpoc 2.2. . Hccnedosanue npouyecca akmueuzauuu
Pe3Uu0eHmMHOI NPOZPAMMBL N0 CUCHANAM Mmaimepa

Caenyrolias mporpaMMa BBIBOAMT Ha 3KpaH coodmienue "We are here" ge-
pe3 oIpeesieHHbIE TPOMEKYTKH BpeMEeHHU. B CBSI3M ¢ HEBO3MOXKHOCTBIO HCIOJb-
30BaTh MpEpbIBaHUA COOOIICHHE BBIBOJAUTCS MOOANTHO TpsiMo B Buaeodydep,
Haxomsmiics no aapecy 0b800h. Kaxnmelii cumBoi BuacoOydepa 3aHumaet 2
Oaifra. [lepBbIit 6alT - TO caM CUMBOJI, BTOPOH - €r0 aTpUOYTHI.

®dopwmat aTpudyTa:

7 4-6 3 0-2
Mepua- | LiBer ona | Apkocts | LiBeT OykB
HUE

Brenure, oTTpaHCIMpyiTe U 3aITyCTUTE IIPOTPAMMY.
text segment ‘code’
assume CS:text,DS:text
org 100h
intl proc far
jmp init
sm dw 1, cuewenue omnocumenvro nauana eudeodygpepa
t  db O, nepemennas ons noocuema epemenu
p db "We are here'; cmpoka coobwenus
size_t=$-p
new_t proc; oopabomuuk npepvisaruii matimepa
Inc cs:t; yeenuuum t na 1
cmp cs:t,50; t=507?
Jne e; ecau nem, Huueeo He denaem, uoem Ha KOHey npoyeoypbl
add cs:sm,size_t; unaue cmecmumces 6 mexcmosom sudeodbyghepe na onumny co-
o0bUeHus
push ax; coxpanum 6 cmexe 6ce ucnonvzyemvle pecucmpuol
push cx
push es
push bx
push si
mov ax,0b800h; racmpoum €S na nauano euoeobypepa
mov es,ax
mov bx,cs:sm; bx = cuewenue
mov si,0, ycmanosum ykazamenvb Ha HA4AIO CMPOKU COOOUICHUS
MOV CX,Size_t;3anecem 6 cx Onuny coobuenus
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I: mov al,cs:pl[si], sbieedem ouepeonoii cumeon cmpoxu 6 udeobypep
mov es:[bx],al
INC bX, cmecmumcs 6 cnedyouyio siuetiky sudeobypepa
mov al,84h; sanuwem 6 nee ampudym cumeona- KpacHulil, Mepyarowuil
mov es:[bx],al
INC Si; cmecmumest k ciedyrowemy cumeony CmpoKu
INC bX; 6 crnedyrowyro suetixy eudeobygepa
IOOp I; ex=cx-1, u ecau cX<>0 B8EPHEMCSL 8 HAYAIO0 YUKIA
add cs:sm,size_t;ysenuuum cmewenue na Onuny coobuerus
pop Si;goccmarnosum éce pecucmpol
pop bx
pop es
pop CX
pop ax
e: iret

new_t endp

size_p=$-intl;onuna pesudenmnoi wacmu

Init proc;cexyus unuyuaruzayuu
mov ax,251ch; nomewaem naw o6pabomuux ¢ sexkmop 1ch
mov dx,offset new_t
int 21h
mov dx,(size_p+10fh)/16
mov ax,3100h; zasepwaem npoecpammy, ocmasnss ee pezudenmmoi
int 21h

init endp

text ends
end intl

3aoanue

1. CocraBbTe BepOaIbHBIN AITOPUTM IPOTPAMMBI.

2. V3MeHuTe TEeKCT BBIBOJUMOIO COOOIIECHHUS.

3. TlompoOyiiTe U3MEHUTD JUTUTEILHOCTh MIPOMEKYTKOB MEXKITY COOOIICHU-
SMH a) B MEHBIIIYIO CTOPOHY, 0) B OOJIBIIIYI0 CTOPOHY.

4. V3amenute aTpuOyThl CAMBOJIOB BHIBOJUMOI CTPOKH.

5. 3adukcupyiite CripaBOYHbIC JaHHBIE ISl HOBBIX 00paOOTUHKOB.

Bonpocwt ona camokonmpons

1. Kakum oOpa3zom ocymecTBisierca oOpamenne kK (yukmusm DOS u
BIOS?

2. TlosicHUTE MOHATHE PE3UICHTHON MPOTPAMMBI U TIPUBEIUTE TPUMEPBI.

3. TlosicHuTe cOCTaB CTPYKTYPhl PE3UACHTHOW MPOTrpaMMbl, Ha3HAYCHHC
DJIEMEHTOB.

4. TlosicHUTE MOPSAAOK aKTUBHU3AIUHN PE3UICHTHON IPOTPAMMBI.
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Kakum o0pa3zom ocymiecTBisieTcsi oOpaiieHre K pPe3uIeHTHOW Mpo-
rpamme?

[TosicHuTe Ha3HAUEHUE BEKTOpPA MpEephIBaHUM, CIIOCOO €ro UCIO0JIb30Ba-
HUSL.

KakoBbl MEXaHU3MBI 3aIUATH PE3UACHTHON MTPOTPaMMbl OT OBTOPHOM
yctaHoBku? [Touemy 310 onacHo?

Kakue cyiecTByroT crnocoObl BEITPY3KH PE3UACHTHON MTPOrpaMmbi?
[louemy wWHULMAIM3HUpyOUIas 4YacThb MPOrPAMMBI PACIOJAraeTcs B
KOHLIE UCXOJTHOTO TEKCTa ?

Ha3zoBuTe OCHOBHBIE ATAMbI CO3/IaHUs UCTIOTHsIEMOTo (aiina?

Kak onpenenuts, 4To mporpaMma sBJISIETCS] pE3UIEHTHOM ?



