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JIABOPATOPHAS PABOTA Ne 1

"OcHoBbl OyneBoit anreOpesl. CUCTEMBbI CUUCIECHUS U ONepalui ¢ HUMU"

1. llenp u 3amaun pabOTHI

OcCBOUTH Cpe/ICTBA U MPUEMBI aHAIIM3a PJIEMEHTOB OyJeBOMl anreOphl, UCIIONb-
30BaHHUs 3aIMCU YHCEII B PA3JINYHBIX CUCTEMAX CUHMCIIEHUS U ONEpali C HUMH.

2. O0mue moaoKeHus (TeOpeTHUECKIE CBEICHUS)

Tumnel JaHHBIX
®dyHaMeHTaJIbHbIE TUIIBI TAHHBIX
dyHaaMeHTaIbHBIMU TUIIAMHM JIJIS1 apXUTeKTyphl |A-32 sBrsitoTcs:

oaiit (byte) 8 out

Cnoso (word) 16 Our
nBoitHoe cioBo (doubleword) 32 our
yeTBepHOE ci1oBo (quadword) 64 our

[Tpu pa3meIeHny JaHHBIX B TAMSTH UCIIOIb3yeTcs psiMoid opsimok 6auT (little-
endian): muaamvi 0aiT pacmosiaracTcs 0 HAMMEHbBIIIEMY aapecy. AIPEcOM BCETro
MHOT'00AMTHOTO YHCIIa SBISETCS aJIpec ero caMmoro Miajmiero 6aira. B npuBeaeH-
HOM mpumMepe 1o aapecy 1234h pacmonaraercs ciaoBo FFFOh, B koTopoM Miaamemy
0aiiTy COOTBETCTBYET stueiika ¢ agpecom 1234h, a crapuiemy OaifTy - sueiika ¢ aape-
coMm 1235h. Ecnu gannslie no aapecy 1234h uaTeprpeTupoBaTh Kak ABOWHOE CJIOBO,
To eMy coorBercTBYeT uncio 008CFFFOh. T.e. maaammuii 0alT Mitaiiero cjaosa
pacronaraeTcs 1o aapecy 1234h, crapiuii 6aiiT Mitaaiiero ciiosa - mo aapecy 1235h
U T.JI.

ITpumep

7 0
Coaepxumoe Anpec
AA 123Bh
5A 123Ah
3F 1239h
12 1238h
00 1237h
8C 1236h
FF 1235h
FO 1234h

HpI/I pasMCIICHNUHU JAHHBIX B MIaMATH PCKOMCHAYCTCS UCII0JIB30BAaTh BLIPABHHBAHNC,
T.C. CJIOBA CJICAYCT pasMCIIaTh 110 YCTHBIM aJpccaM, I[BOﬁHBI@ CJIOBa - IO aJpecam,
KpaTHbBIM YC€TBIPEM, U T.II. O6paHl€HI/I€ K HCBBIPABHCHHBIM JIaHHBIM BBIHYKIAACT IIPO-



LECCOP AEeaTh JOMOJHUTEIBHBIN HUKII YTEHUS WU 3alUCU. TaK, YTEHUE JBOMHOIO
ciioBa AASA3F12h o anpecy 1238h Bo3MOXKHO 3a OJMH UK IIIWHBI, TOTJA KaK
yrenue uncia 3F12008Ch no aapecy 1236h notpedyer kak MUHHMYM ABYX ITHKJIOB
ITVHBI.

SI3BIKM BBICOKOTO YPOBHSI 00€CIIEUMBAIOT BHIPABHUBAHUE HA YPOBHE KOMITHIISITOpPA
(IU1s BCE# MpOrpaMMBbl HITH JIJISE BCETO MOJTYJIs). AcceMOIiep peoCTaBIseT TUPeK-
tuBy ALIGN, ¢ momMomipio KOTOpoit MOKHO ONPEAENISITh BHIPABHUBAHHUE PA3IMYHBIX
YYaCTKOB JIaHHBIX.

[enbie TUTIBI TAHHBIX

[Ipouieccop, onepupys nepeurncieHHbIMUA (PyHIaMEHTATbHBIMU TUIIAMH JIAHHBIX, T10-
3BOJISICT B IPOrpaMMe UHTEPIPETUPOBATH TH 3HAYCHUS KakK 1esiouncieHnbie. [emnoe
YUCJI0 MOXKET CYUTATHCS 3HAKOBBIM WM 0€33HaKOBBIM. BoJIbIIMHCTBO apudmernye-
CKMX MHCTPYKIIMI mpolieccopa paboTaroT 0OAMHAKOBO ISl 3HAKOBBIX U JJIs1 0€33HAKO-
BBIX YHCEJ, OHAKO JUISI HEKOTOPBIX HHCTPYKIUH (MHCTPYKIIMN YCIOBHBIX IEPEX0-
JIOB, JICJICHHE, YMHOKEHHUE) CYIIECTBYIOT MOIUGUKALINH I pabOTHI CO 3HAKOBBIMHU
1 0€33HAKOBBIMU IIEJIBIMHU YUCIIAMH.

dyH1aMeHTaIbHbIN TUI KOJUPYET 0€33HAKOBOE YMCIIO, €CJIM €T0 3HAUCHUE UHTEP-
npetupyeTcs Kak menoe unciio ot 0 1o 2n-1, rae N - pa3psaHocTh Tuma. s ancen co
3HAKOM HCTIOJIb3yeTCsS KOMITIEMEHTapHOE KOJUpOBaHue (ormorHeHne 10 1): T.e. oT-
pHIIATEIILHOMY YUCITY, MOIYJIb KoToporo M, cootBerctByeT ko NOT(M)+1, riue
NOT - omepartust mobutToBoro nHBepTUpOBaHUs. [Ipu 3TOM MO cTapieMy paspsay
KOJIa MOKHO OIpeAeNuTh 3HaK uncia: 0 - HeOTpHUIaTeNIbHOE Yncio, 1 - oTpHuIaTensb-
HOE YKCJI0. 3HAKOBBIM YHCJIaM COOTBETCTBYET auamna3oH -2n/2...+2n/2-1.

OyHaameHTanbHbI TH||L{enbiid Tun Jnamnazon
CHMBOJI CO 3HAKOM
. - ot
OaiT (signed char) 128...+127
byte
(byte) CHUMBOJI 0€3 3HaKa 0. 255

(unsigned char)

KOPOTKOC CO 3HAKOM
CnoBo (signed short)

(word) KOPOTKOE 0e3 3HaKa
(unsigned short)
IIEJT0€ CO 3HAKOM
JIBOITHOE CJIOBO (signed int)

(doubleword) neJioe 0e3 3Haka
(unsigned int)

-32768...+32767

0...65535

-2147483648...+2147483647

0...4294967295

BerniecTBeHHbIE THIBI JAHHBIX

Berpoennsiii MaTematuueckuii comnporeccop (FPU) mukpomporeccopos 1A-32 mo-
3BOJISIET ONEPUPOBATH C BEIIECTBEHHBIMU TUIIAMU JJAHHBIX. BellecTBeHHbIE YHCIia
KOJUPYIOTCA B COOTBETCTBUU cO ctannaptoMm |EEE-754. Crapuuit pa3psia 1BOUYHO-
ro Mpe/ICTaBIICHUs BEIIECTBEHHOI0 YMCia BCeria Kogupyer 3Hak uncia. OcranbHas
4yacTh pa30MBAETCs Ha JIBE YACTU: HKCIIOHEHTA U MaHTHUCCA. BelecTBeHHOe Yncio
BBEIYHCIISIETCS KaK: S*ZE*M, rje S - 3HaKOBbINM OUT uncna, E - mopsnok, M - mantuc-



ca. OOBIYHO MPOIECCOP OMEPUPYET C HOPMATN30BAaHHBIMY BEIICCTBEHHBIMU UM CIIA-
MH, y KOTOpbIX 1<=M<2, Tak 4TO LeNyI0 YaCTh MAHTUCCHI MOXKHO OTOPOCUTH U KO-
JMPOBATh TOJIBKO JPOOHYIO 4acTh (3TO jaenaeTcs B cirydae Single precision u
double precision). DkcroHeHTa KOAUPYETCSI CO CIABUTOM Ha MOJIOBUHY Pa3psIHON
CEeTKH, T.€. IPU 8-OMTHOU pa3psAHOCTH SKCTIOHEHTHI KO 0 COOTBETCTBYET YHCIY -
127, 1 - yucny -126, ..., 255 - uncny +126 (3xcrmoHeHTa BHIYHMCIIACTCS Kak Koa-127).

Mara3oH 110

THIT MOYITIO JIBOMYHOE MPEICTABICHUE
BEIIECTBEHHOE OP/TH-
HapHOM TOYHOCTHU 1.18*10°%... 3 a3 0
(single precision) - 32 |3.40*10% s E ] M
our
BELIECTBEHHOE JIBOM-
HOW TOYHOCTH 2.23%107%, 63 a1 a
(double precision) - 64 1.79*10°% A E ] B
out
BEIIIECTBEHHOE pac- ]
TICOTBERHOS P 3.37*10
IMUPCHHOU TOYHOCTH  |[4932 70 63 o
(extended precision) - 1.18%10%%2 L& 1 M
80 6ur '
VYkazarenu

[Tporeccop onepupyeT ¢ yKa3zaTeIsIMU JABYX TUIOB. OmkHue (near) u nansuue (far).

47 3231 16hs '™
CMelieHue near pointer
cenextop |CMemeHue far pointer

bawkHuMit ykazaTens npeacrasisier coboi 32-0utHoe cMenienue (3hdHeKTUBHBIN aj-
pec) OT Havasla CerMeHTa. bimkHUe yKa3aTean UCIOIb3YTCS B CILIONTHOW MOJISITH
NaMsTH, a TAaKXKE B CETMEHTHUPOBAHHON MOJIEIH, €CIIH CeJIEKTOp CeTMEHTa 3aJaH He-
SIBHO.

JlanpHu# yka3atenb (JIOTHIeCKHil aipec) COCTOUT U3 16-0MTHOTO CeJIeKTopa CerMeH-
ta ¥ 32-6utHOTO cMetneHus (3pdexTuBHOTO anpeca). JlaabHue yKa3aTeau HCIIOJIb-
3YIOTCS B CETMEHTUPOBAHHOW MOJIEIH MaMSTH, KOT/1a TpeOyeTcs SIBHOE 3aJjaHue Cce-
JIEKTOpa CerMEHTa.

B 16-6utHOM (pealbHOM) peKUME aIpecaliii CMEIeHUs UIMEIOT pa3mep 16 ouT, mo-
ATOMY pasMmep OJIMKHEro aapeca coctapiseT 16 Out, a nampHero - 32 oura.

butoBoe 1mose - HempepbIBHAS MOCIEI0BATEILHOCTE OMTOB, B KOTOPOM KA bIii OUT
paccMaTpuBaeTCs Kak He3aBUCUMasl iepeMeHHasi. OHO MOXKET HAUMHATHCS € JH000T0
ownTa J1r000ro 0anTa U MOXKET OBITH JJIUHON 10 32 OUT.

Crpoka - HelpepbIBHAS ITOCIEA0BATEIBHOCTL OMTOB, OAHTOB, CJIOB WIJIH IBOWHBIX
cJioB. buToBas cTpoka MOXKeT HaUMHATKLCSA ¢ 000 MO3UIINH JIF0OOTo OaiiTa u co-
nepxxath 10 232-1 6utoB. CTpoka 0aliTOB MOXKET COAEpKaTh OANTHI, CIIOBA WU
JIBOIHBIE CJIOBA U UMETh pa3mep 10 232-1 Oaiir.




JIBOMYHO-IECITUYHBIC YHCIIA

MUuKpOIpOIeCCop MO3BOISET ONESPUPOBATh C YUCIAMHU B IBOMYHO-ACCATHYHOMN KO-
aupogke (binary-coded decimal - BCD). /IBon4HO-1eCATUYIHOE YHUCIO CUMTACTCS HE-
yIaKOBaHHBIM, €CJIM OJIHA JeCATUYHAS Iudpa KOAUPyeTCss OqHUM OariToM. /[BonyHo-
JECATHYHOE YMCIIO CYUTACTCS YITAKOBAHHBIM, €CIIM OJTHA JEeCATHIHAS Iudpa KOIUpy-
eTCs YeThIpbMs OuTamu. LlemounciieHHoe yCTpOHCTBO MUKPOIIPOIIECCOpa OIMEPUPYET
¢ 8-ouroBsiMu yrakoBaHHbIMH (0...99) wim HeynakoBanHbMHE (0...9) BCD-uncimamu
6e3 3naka. FPU nmognepxuBaet 80-6uTHble ynakoBanHbie BCD-uuncna co 3HaKOM.
Takoe uucio cogepxut 18 necstuanpix udp B 6urax 0...71, a 6ut 79 - OuT 3HaKa
(OuThI 72...78 HE UCTIOIB3YIOTCS). DTOT THII ITO3BOJIIET PAOOTATH C IEJIBIMH YUCIAMU
B mmanazone -10%+1 ... +10%-1,

3. OOBEKTHI HCClieIOBaHus, 000PYyI0BaHNE, MAaTEpUaIbl U HATJISTHbIE TIO-
cobust

OOBEKT UCCleI0BaHUs — CPEACTBA U IPUEMBI aHAJIN3a JIEMEHTOB OYJIeBOH ai-
reOppl, UCIOJB30BaHMsI 3alIUCH YHCET B PA3JIMYHBIX CUCTEMAaxX CUMCIEHUS U Olepa-
LMY C HUMH.

B xadectBe 000pymOBaHuUs UCHOIB3YIOTCS MEPCOHATIBHBIE KOMIBIOTEPHI yueo-
HBIX Ki1accoB kadeapsl [IMull (ayn. 12-207, 12-209, 12-211).

B kauecTBe omnepalMOHHON CHCTEMBI HMCIOJIB3YETCS OINEpPalMOHHAS CHCTEMA
MS Windows XP SP2.

CpencrBa aHanu3a M BBIYMCIIEHMM — cucTeMHas nporpamma Kanbkyisrop,
sniekTponHas tadbmuia MS Excel.

CpexactBa BBOJA: KIaBUATypa WM TEKCTOBBINA (aii.

CpenctBa BBoaa: 3kpan 1K unu TekcToBBIN (haii.

4. 3ananue Ha paboty (pabouee 3a1aHue)

[IpenctaBuTh BO BCEX BHYTPEHHUX (hopMaTax MpEACTABICHUS YHCEN MpOoIec-
copa tumna |A-32 cienyrommue gucna:

123

-87

23.176

-99.321

[TonyunTh mECTHAAATEPUYHBIC U IBOMYHBIC MPEICTABIICHUS YUCET.
JI71s1 BEeIIeCTBEHHBIX YHCEN TTOKa3aTh OMTUOKH MPEACTaBICHUSI ACCATUYHBIX YH-
cen B DBM.



5. XoJ paboThI (MOPSIOK BBIMOJHEHUS paOOThI)

B cpene onepanuonHoi cucrembr Windows XP ¢ ucrnonbp3oBaHHEeM MakKpoac-

cembirepa Microsoft Macro Assembler Version 7 / 8 pa3spaborath, OTIaguTh U IPO-
BECTH 00pabOTKY KOHTPOJIbHBIX IPUMEPOB.

Jlist Bcex 3a7a4 ¥ MCTIOIb3YEMbIX HETPUBUAIBHBIX MPOIeAyp/HyHKIHA pa3pa-

00TaTh W PEHINTh KOHTPOJIBHBIE MPOTPAMMBI/TIPUMEPHI, PE3YIHTATHl BBITTOJIHECHUS
KOTOPBIX OUYEBUIHBI UJIH JIETKO IIPOBEPSIOTCS.

CoxpaHHTb pe3yabTaThl PabOTHI (pelieHre OCHOBHBIX U KOHTPOJIBHBIX 33/1a4) B

TekcToBOM (haiiae wiu B jokymente Word.

PoOdE

CocTaBUTh OTYET O BHIIIOJTHEHUH pa60TLI.

6. Conepxanue oTdera

OT4eT NOMKEH CONEPKATD!
TUTYyIBHBIN JIUCT,
dopMymHpOBKY LIETH U 3a/1a4 pabOTHI;
WNunuBunyansHoe 3a/1aHne Ha paboTy;
OmnucaHue UCIIOJIb30BAHHBIX MPOTPAMMHBIX U alllapaTHBIX CPEJCTB AJIS BBIMIOJI-
HEHUS pabOTHI;
Omnucanue xoaa pabOTHI ¢ yKa3aHUEM J3TAloOB U MOSICHEHUSIMH HCIOJB3YEMBIX
perieHuit (MeTo10B, MporpamMmm, Ipoueayp, OMOINOTEK);
Crucok MCIoIb30BaHHBIX UCTOYHHUKOB.

7. Cnrcok Oubnamorpapuyeckux HICTOYHUKOB

Makaposa, H.B. Mndopmaruka : yueOnuk mist By3os / H.B.Makaposa [u 1p.];
nox pea.H.B.MaxkapoBoii.— 3-e u3z., nepepad.— M.: @UHAHCHI U CTATUCTHUKA,
2007.— 768c.

Aobens, I1. Accembnep. S3bik u nporpammuposanue st IBM PC / 1. AGens;
nep.c anri. noj pea.C.M.MousiBko.— 5-¢ uza.— Kues: Dutpon:Kopona-Bek,
2007.— 736c¢.

Abens, I1. AccemOuep. S3bik 1 iporpammupoBanue st IBM PC /

[1. AGenb;nep.c anra.noa pea.C.M.MossiBko.- 5-¢ uzn. - Kues : On-
tpom:Kopona-Bek, 2007 .- 736¢.

FOpog, B.H. Assembler : npaktukym:yue6HOe mocobue mist By3os / B.M.IOpos
.- 2-e u3a. - M.[u ap.] : ITutep, 2006 .- 400c.

Kmakun, A.I1. Apxurektypa 9BM : yue6.mocodue mis Bry3oB / A.IL.Kmakun
.- CII6. : BXB-IleTepoypr, 2006 .- 320c.

Marpna, F0.C. Accembnep mis mporeccopos Intel Pentium / FO.C. Marna.—
M.[ap.]: TTutep, 2006.— 410c.



JIABOPATOPHAS PABOTA Ne 2

"AnmnapatHoe obecnieuenue I1K. Jlmarnoctruka u ycTpaHeHHE HEUCITPAaBHOCTEN "

1. llenp u 3amaun pabOTHI

OcBoUTH Cpe/IcTBA U IPUEMBI UeHTU(UKAIIMK anmapaTHoro ooecneuenus [1K.
JUAarHOCTUKU U YCTPAHEHHUSI HEUCIPABHOCTEMN.

2. O01re moa0KeHus (TeOpEeTHUYECKHIE CBEICHUS)

Uneu ¢pon Heiimana B oTHOImIeHUH opranuzanuu IBM

OcHOBBI yueHHs 00 apXUTEKTYpEe BBIYUCIUTENbHBIX MAlIUH ObUIM 3aJI0KEHBI
Jl>xon gon Heltmanowm.

OcHoBbI yueHust 00 apxutekrype DBM 3amoxui BIJAIOMIUNCT aMEepUKaHCKUT
mateMaTuk /[xon pon HelimaH.

[Tepsast OBM "Dnuak" 6pu1a cozgana B CILIA B 1946 r. B rpynmy co3mareneit
Bxoawn ¢oH Heliman, KOTOpbI M NPENJIOKUI OCHOBHBIE MPUHIIUIBI MOCTPOCHUS
OBM:

— Tepexo K IBOUYHON CUCTEME CUUCIICHUS AJIs MIpe/ICTaBIeHUs nH(OpMaluu
— NPUHUUI XPAaHUMOM MPOrpaMMBbl: MPOrPaMMYy BBIUHCIEHUHN MpeIarajgoch nomMe-
IIaTh B 3allOMUHAIOLIEM YCTpPOMCTBE, 4TO ObOecrneynBano Obl aBTOMAaTUYECKUIl
PEXXUM BBITIOJTHEHUSI KOMAH[ M, KaK CJIEJCTBHE, YBEIUUEHHE ObICTPOACHCTBHS.
3aMeTuM, YTO paHee BCE BBHIYMCIUTENbHBIE MAalIMHBI XpaHUIU oOpabarbiBae-
MBbIE YHUCla B JECATUYHOM BHUJE, @ IPOrpaMMbl 3a4aBajuCh MMyTEM YCTAHOBKHU Iepe-
MBIYCK Ha CICIMATBHON KOMMYTAIIHOHHON TTAHEJIH. )

HeiimaH mepBbpIM MpeasioKusl XpaHEHUE MPOrpaMMbl B YHUCIOBOM (opme — B
BUJIe HaOboOpa HyJlel U eTUHUL — NPUYEM B TOM K€ MaMsTH, YTO U oOpabaTbhiBaeMble
€10 YHnCIIa.

B pesynbrare peanusanuu uneid ¢pon Heiimana Obuta co3zmaHa KiaccU4ecKas
apxutekTypa OBM.

[Tpunuuns! poun Heiimana

Hcronp30BaHne ABOMYHOM CUCTEMBI CYUCIICHUS B BBIYMCIUTEIBHBIX MAIIMHAX.
[IpenmyiiecTBO mepen NECATUYHOM CHCTEMOM CUHUCIIEHHS 3aKJIFOYACTCd B TOM, YTO
YCTPOMCTBAa MOKHO JI€1aTh JOCTaTOUYHO MPOCTHIMU, apUPMETHUECKUE U JIOTMYECKUE
OIlepalvy B JBOMYHOM CHCTEME CUMCIICHUS TAK)KE BBIIOJIHAIOTCS JOCTATOYHO IIPO-
CTO.

[Iporpammuoe ynpasienune OBM. Pabora OBM koHTponupyercs mporpam-
MOM, cocrosimiell u3 Habopa koManJ. KoMaHIpl BBIMOJTHSIOTCS MOCIEAOBATEIBHO
napyr 3a apyrom. Co3gaHueM MallMHbI C XpPaHUMOM B MaMsTH MPOrpaMMoi ObLI0 Mo-
JI0’KEHO Ha4yajio TOMY, YTO MbI CEI'OJIHSI Ha3bIBAEM IIPOIPAMMUPOBAHUEM.

[TaMATH KOMIIBIOTEPA HUCIOJIB3YETCS HE TOJIBKO JUIsl XpPAHEHUs NAaHHBIX, HO U
nporpaMM. IIpu 3TOM M KOMaHABI POrPAMMBI U TaHHBIE KOAUPYIOTCS B JTBOMYHOU
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CUCTEME€ CYHUCJIEHUS, T.€. UX crocol 3amucu oauHakoB. [loaTomMy B ompeneneHHbIX
CUTyalusX HaJl KOMaHJAaMU MOXHO BBITIOJIHSTH T€ € JACHCTBUS, YTO U HaJ JaHHBI-
MH.

Sueiiku mamatu 9BM uMeroT ajgpeca, KOTOpPbIE MOCIEI0BATEIbHO MPOHYMEPO-
BaHbl. B M100011 MOMEHT MOXXHO OOpaTUTHCS K JIFOOOH sUeiKke maMsITH 10 €€ ajpecy.
OTOT NPUHLMI OTKPHUI BO3MOXXHOCTh HCIIOJIB30BaTh MEPEMEHHBIE B MIPOrPAMMHUPO-
BaHUHU.

B03MOXHOCTh YCIIOBHOTO TI€pexojia B MPOIIECCE BBIMOJHEHUS ITporpamMMbl. He
CMOTpS Ha TO, YTO KOMAaH/Ibl BBIMOJHAIOTCS MOCIEI0BATEIBHO, B IPOrpaMMax MOKHO
peaan30BaTh BO3MOXKHOCTD IEpexo/ia K JJI00OMY y4acTKy KoJja.

Takum o6pazoM, dopmanbHO mepeueHb npuHIUNOB ¢oH Heiimana Moxer
OBITH MPUBEJICH B CIICTYIOIIEM BUJIC!

— IlpuHnMn MCTOJIB30BAHMS JIBOMYHOM CUCTEMbl CUMCIICHHS [JIsi MPEACTaBICHUS
JTAHHBIX U KOMaH].

— IlpuHnun nporpaMMHOTO yHpaBJICHUS.

— Ilporpamma coctout u3 Habopa KOMaH, KOTOPBIC BBIMOJHAIOTCS MPOIECCOPOM
JpYT 33 IPYTOM B ONPEAECIEHHOMN MOCIEI0BATEIbHOCTH.

— IIpuHUMI OTHOPOIHOCTH MAMSITH.

— Kak nporpammbl (KOMaH]IbI), TaK U TaHHBIC XPAHATCS B OJHOW W TOH ke MaMsATH
(M KOIMPYIOTCS B OAHOW M TOM K€ CUCTEME CUMCJICHHS - Yallle BCEro ABOMYHOK).
Han xoMaHmamMu MOKHO BBITIOJTHSITH TaKHUE Ke JEUCTBUS, KaK U HaJl TaHHBIMU.

— IIpuHuMnO agpecyeMocTH NaMsTH.

— CTpyKTypHO OCHOBHAs MaMsIThb COCTOUT M3 MPOHYMEPOBAHHBIX SYEEK; MPOIECCO-
Py B IPOM3BOJILHBI MOMEHT BPEMEHH JOCTYITHA JIF0Oas ssuehKa.

— IIpuHUMO MOCIEA0BATENBLHOIO MPOrPAMMHOIO YIIPABJICHUS

— Bce koMaHAbl pacnoiaratoTcsi B MaMsITU U BBITOJHSIOTCS MOCIEI0BATEIbHO, O-
Ha I10CJIE€ 3aBEPIICHUS APYrOi.

— Ilpuniun ycinoBHOTo mnepexoaa (cam MPUHIMIT ObLT ¢HOPMYITHPOBAH 33100 10
¢on Heitmana Anoii JlaBneits u Yapnb3zom b300uxeM, ognako Heiiman no6asun
€ro B OOIIYIO apXUTEKTYPY).

KoMmnbioTepsl, MOCTpOEHHbIE HA 3TUX MPUHIMMNAX, OTHOCAT K THUIY (HOH-
HEMMAaHOBCKHUX

ApxurexTtypa kommberoTepa hon Helimana

KoMIbroTep COCTOMT M3 HECKOJIBKHX OCHOBHBIX YCTPOUCTB (apudMeTHKO-
JIOTHYECKOE YCTPOMCTBO, YIIPABIISIONIEE YCTPOMCTBO, IIAMATh, BHEIIHSS AMATh, YCT-
pOIiCTBA BBO/IA U BBIBO/IA).
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ApudmeTHYECKO- .
R — YerpocTEO R — Brewmnue
JMOTHYECKOE 3
. PR NpaeeHudA PR CTpOHCTEA
YCTPOHCTEO Xup Ty

i

'

OneparueHas
NaMATh

Puc. 1. Apxurekrypa komnstorepa ¢pon Helimana

ApHUpMETUKO-TTOTHYECKOE YCTPONUCTBO - BBINOJHSET JIOTHUYECKUE U apuPMeETH-
YyecKue JeUCTBUsI, He0OX0IUMBbIE [Tl epepaboTKu HHPOPMALIMM, XpaHsILIecs B na-
MSITH.

VYrpasnsioniee yCTpOMCTBO - 0OECIEYMBACT yNpaBICHUE M KOHTPOJIb BCEX
YCTPOHCTB KOMITbIOTEpa (YIPaBIISIONINE CUTHAIBI YKa3aHbl MyHKTHUPHBIMHU CTPEIIKa-

JlaHHbIE, KOTOPBIE XPAHATCS B 3alIOMUHAIOLIEM YCTPOMCTBE, MPECTaBICHBI B
JBOMYHOH (hopme.

[Iporpamma, koTOpast 3a1aeT pabOTy KOMIIBIOTEpA, U JIaHHBIE XPAHATCS B O-
HOM U TOM € 3alIOMHUHAIOIIEM YCTPOICTBE.

Jlyig BBOZIa M BBIBOJIa MH(OPMAIIMM HUCIOIB3YIOTCSl YCTPOICTBA BBOJA U BBIBO-

na.

3. OOBEKTHI HCClIeIOBaHus, 000PYyI0BaHNE, MAaTEpUaIbl U HATJISATHbIE TIO-
cobust

OOBEKT HccrneoBaHusl — CPEeACTBAa U MPUEMbl HJIEHTU(DHUKAUU annapaTHOro
obecnieuenus [1K. nuarHocTUKu U yCTpaHEHUsI HEUCTIPABHOCTEH.

B xauecTBe 000pyI0BaHUS UCHOJIB3YIOTCS MEPCOHANBHBIE KOMIIBIOTEPHI y4e0-
HBIX Ki1accoB kadeapsl [IMull (ayn. 12-207, 12-209, 12-211).

B kauecTBe OInepalMOHHON CHCTEMBI HMCIOJIb3YETCS OINEpPalMOHHAS CHCTEMA
MS Windows XP SP2,

Cpena paspabotku — Makpoaccemouep "Microsoft Macro Assembler Version
718"

CpexactBa BBOJA: KIaBUATypa WM TEKCTOBBINA (aii.

CpenctBa BBoja: 3kpan [1K mnu TekcToBBIN (haii.
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4. 3ananue Ha padoty (pabouee 3a1aHMeE)

[TosHakKOMUTBCS ¢ ammapaTHOM d4acThio cuctemHoro Onoka IIK. OcBouth

MpUEMBI pa300PKU/COOPKU YCTPOMCTB CUCTEMHOr0 Ojoka. HayuuThcs quarHocTupo-
BaTh HEUCIIPABHOCTU KOMIIBIOTEPA 110 CUTHAJIaM IMHAMUKA.

1)

2)
3)

5)

16)
17)
18)

19)

5. Xoxa pabotsl (MOPSAAOK BHIMOIHCHHUS paOOThHI)

HNOJKIIOYUTH K ccTreMHoMy 010Ky CB0 kabens nutanus, MOHUTODP (pasbeM
MOHHTOPA HEO0A3aTeIbHO 3aKperIaTh BUHTamu!) u kiaBuatypy ot I1K 207-10
Bkitounth [1K CBO, yoenutcs, uro Ha Hem 3arpyskaercs OC Windows 98
BBIKJTIOYUTH

MOBTOPHO BKJIIOYUTH U KJIaBUIllel PaUSe MPUOCTAaHOBUTH MPOIECC 3arpy3KU Ha
MEePBOM dKpaHe paboThl MporpamMmmel camotectupoBanus BIOS, rioe Bunna un-
dbopmanus o cuctemuoit miare, BIOS, nponeccope, o0beMe onepaTuBHOM ma-
MATH, aBToorpeaensieMMbix | DE-ycTpolicTBax; npoananusupoBaTh uHpopma-
LHIO,

HaXXaTh JIFOOYIO KIIABUIITY ¥ TIOBTOPHO HAXKaTh KJIaBHUIy Pause /st OCTaHOBKH
IPOrpPaMMbl CAMOTECTUPOBAHUS 000PYIOBaHUS HA 2-M DKpaHe, T BbIIACTCA
UHpOpMAIHS O TIPOIECCope, 00beMe OTIepaTHBHON NaMATH (pacrpeiesicHue
MeXTy 0aCOBOM M pacCIIMPEHHON YacThI0), KEIlIe, YCTAHOBJICHHBIX YCTPOMCTBaX
IDE (B wacTHOCTH 00 00BEME KECTKOTO AUCKA), ycTaHOBICHHBIX PCl-
YCTPOMCTBAX M 3aKpeIuieHu: 3a HuMu npepbiBannii (IRQ); mpoananuzupoBath
uHpopMaIuio

BBIKJTFOUNTH 1K

OTCOCJIMHUTH BCE KaOEJI OT CUCTEMHOT0 0JI0Ka

CHSATh KOXXYX crucTteMHoro 6moka Ch0

MOJIOKUTH CUCTEMHBIN 0JIOK Ha OOK

MPOJIEMOHCTPUPOBATH BCE KOMIIOHEHTHI, HA3BAHHBIC B pa3jiesie ' OCHOBHBIE TO-
HATHUS' BBIIIE

OTKJIIOYMTH Kabenb nutanus HXM/]

MNOJAKJIIOYUTH K CHCTEMHOMY OJIOKY Ka0eiab MOHUTOpA U KaOeb MUTAHUS
HAXXaTh KHOTIKY BKJIFOUCHHUS

o0paTUTh BHUMAHUE HAa KOPOTKHI CHTHAJ JUHAMHKA, 0003HAYAIOMINN HAYaII0
HOPMAaJIbHOTO TIpoliecca 3arpy3Kku

MOCMOTPETH Ha COJEPKUMOE BBIBOJIA MPOTPAMM CaMOTECTUPOBAHUS U HAYaITh-
HOU 3arpy3Kd Ha MOHUTOPE

BBIKIIFOUNTH [IK KHOIIKOW BKITFOUEHUS

OTKJIIFOUUTH KaOeIb MUTAHUS CUCTEMHOTO OJI0Ka

OTBe/Isl B CTOPOHBI Oenbie pukcaTopsl Mmoays namsata (DIMM SDRAM), usz-
BJICUb €T0, YACPKHUBAs 3a TOPI[bI IeYaTHOM miaThl (110 BO3MOXKHOCTH, HE Kaca-
SICb MUKPOCXEM H JJICKTPUYCCKUX KOHTAKTOB Ha MOJIyJIe); OOpaTUTh BHUMAHUE
Ha PacroJIOKEHUE MUKPOCXEM Ha IJIaTe MOAYJIS [0 OTHOILIEHUIO K MPOIECCOPY
(OHH PaCIOJIOKEHBI C MTPOTUBOIOIOKHOW CTOPOHBHI)

MNOAKIIOYUTH KaOelb MUTaHUSI CUCTEMHOTO OJ0Ka



20)
21)

22)

23)
24)

25)
26)
27)

28)
29)

30)
31)

32)
33)
34)

35)

36)
37)
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BKJIIOUUTH [IK KHOMKOW BKIIOUEHUS

yOenuTCs, YTO TUHAMUK MEPUOANYECKH U3/Ia€T OTHOCUTEIBHO MPOJOJIKUTEIb-
HbIE 3BYKH, yKa3biBas Ha mpoOsieMbl ¢ RAM; Ha MOHUTOpE HE MOSBIISIETCS HU-
KaKOTo M300paKeHust

BBIKIIIOUUTH [IK KHOMIKOM BKITIOUEHHMS yAEpKUBAs €€ JO OCTAHOBKU BEHTHIISITO-
poB bII u Ha mpoueccope

OTKJIIOYUTH KaOeJib MUTAaHUS CUCTEMHOTO OJIOKa

YCTaHOBHUTH MOJTYJIb MAMSITH Ha MECTO B CJIEIYIOIIEM MOpAJIKE: BHAYase Oesbie
bukcaTopsl MOAYIS JOHKHBI OBITH Pa3BENICHbI; OPUECHTUPYS MOJYJIb MUKPO-
CXEMaMHM OT IPOIECCopa, YAECPKUBAS €ro 3a TOPIbI I€YATHOM IJIAThl YCTaHO-
BuTh DIMM B Hanpagstomnme 2-ro pa3beMa namsti (HarpapJsSioMe paco-
JIOKEHBI 110 KpasM pa3beMa); 3aTeM BTOJKHYTh MOJYJIb B pa3beM OKOHYATEIIb-
HO, moodepeaHo HagapnuBas ('packaunBas’) OONBIIMMH HAbLIAMHU PYK Ha
BEPXHIOIO YaCTh MOYJISl Y KpaeB pa3beMa; Mpu 3TOM Oesibie PuKcaTopbl MOTYJIsS
HaMSATH JTOJKHBI TOTHATHCS (YCUIIHS HE JOJDKHBI OBITh CJIUIIKOM BEJIHKH C TEM,
YTOOBI MEXaHUYECKH HE TTOBPEIUTH MOJIYJIb, Pa3beM WM CUCTEMHYIO IIIaTy); B
KOHIIE MOJIXaTh (PUKCATOPBI C 00EUX CTOPOH B HAIIPABICHUE MO YIS
BKJIIOYUTH KaOellb MUTaHUsI CHCTEMHOT0 OJI0Ka

BKJIIIOUUTH [IK KHOIKOW BKJIIOUYECHUS

yOenuTcs, YTO JUHAMUK WU31a€T TOJIbKO OJJMH KOPOTKHUI 3BYK U IIPOLIECC 3arpy3-
K1 HaunHaeTcs (ecTh N300pakeHne Ha MOHHUTOPE)

BBIKIIIOUNTH [1K KHOTIKOM BKITtOUeHMs, iepeiiTy K 11.30

€clid B 11.27 3arpy3Ka He MPOUCXOAUT U TUHAMUK U3JACT MPOAOKUTEIbHbBIE
3BYKH, yKa3bIBas Ha npoosiemsl ¢ RAM, To ciexyer moBTOPUTH MYHKTHI 22-28
JI0 TIOJTyYEHHUsT HOPMAJIbHOT'O TIpoliecca 3arpy3ku (BHavyase monpoooBaTh ycra-
HOBUTb MOJYJIb IAMSITH TUIOTHEE, HAJIaBJIMBasi HA HETO JOTOJHUTEIBHO; IIOTOM
nonpoO0OBaTh CHATh U YCTAHOBUTH CHOBA; B KOHIIE KOHIIOB MOYKHO YCTaHOBUTH
MOJIyJIb B JPYTOi pa3beM)

OTKJIIOYUTD KaOeJib MUTAaHUS CUCTEMHOTO OJI0Ka

CHSIThb BHJICOAJIANTEP: OTKIIOYUTH MOHUTOP OT CUCTEMHOTO 0JIOKA; OTBEPHYTh
BUHT KPEIUICHUSI CKOOBI BUJICOKAPTHI K 3aJJHEN CTEHKE KOPITyca; BBITATUBAS 32
BHYTPEHHHI KOHell BuaeokapThl (oOpamnieHHbli Kk HDD) u BbITaKMBast ee
BBepx 32 VGA-pa3beM Co CTOPOHBI 33 JHEH CTEHKH KOPITyca U3BJICYh BUICO-
amanrep u3 pazrema AGP

BKJIFOUUTH KaOellb MUTaHUsI CHCTEMHOr0 0JI0Ka

BKIIOUNTH [IK KHONIKOW BKIIIOUEHUS

yOenuTes, YTO JMHAMUK U3/1aCT CUTHAJN, COCTOSIIIIMIA U3 HECKOJIIBKUX KOPOTKUX
3BYKOB (Ha HEKOTOPBIX CHCTEMHBIX TIaTaX TAKOW CHTHAJ TIEPUOIHMUECKHU T10-
BTOPSIETCS), YTO MOKA3bIBACT, YTO IPOrpaMMa TECTUPOBaHUA 000pyI0BaHuUs 00-
Hapy’Kujia OTCyTCTBHE (HEHCIIPaBHOCTD) BUACOAIaNTepa

BBIKIIIOUNTH [IK KHOTIKOM BKITFOUCHHMS yAEPIKUBAs €€ JO OCTAHOBKU BEHTHUIISTO-
poB bII u Ha mpoueccope

OTKJIFOUUTH KaOeslb MUTAHUS CUCTEMHOTO OJI0Ka

YCTAaHOBUTH BUCOQAANTEP OOPATHO B CUCTEMHBIN KOPITYC, 3aKPEMUTh BUHTOM
METAJUTUMYECKYI0 CKOOY BUACOKAPTHI K 3a/IHEN CTEHKE CUCTEMHOI0 OJI0Ka



38)
39)
40)

41)
42)

43)
44)
45)
46)
47)
48)
49)
50)
51)
52)

~oOdE
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MOJIKJTFOYUTH MOHUTOP

BKJIIOUUTH [IK KHONKOW BKIIOUEHUS

yOenuTes, 9TO JMHAMUK U3/1a€T TOJIBKO OJJUH KOPOTKHI 3BYK U MPOIIECC 3arpy3-
KM HaurHaeTcs (ecTh M300paKeHHEe Ha MOHHUTOPE); IPEUTH K 1. 42

€CJIM TIPOIIeCC 3arpy3Ku He HaunHaeTcs, To mil. 36-40 moBTOPUTH
(HeoOs13aTenbHO) TTocTynas aHamorndHo 1. 30-40, CHATh U YCTaHOBUTH MO YJIh
nporeccopa BMecte ¢ 6iokom anantepa u3 (B) pazpema Slot 1; yoemurcs, daro
npH CHATOM (HEHCIPAaBHOM) MPOIECCOPE MIIM HAPYIIEHHBIX KOHTAKTOB B €0
pa3zbeMe cHCcTeMa CTaHOBUTCS TIOJTHOCTHIO HEPabOTOCTIOCOOHOM | MPH TOMBITKE
BKITIOUCHHSI IMHAMUK HE M3Ja€T HUKAKUX CUTHAJIOB, T.K. HE MOXET paboTaTh
nporpamma tectupoBanusi BIOS

(HeoOs13aTeNIbHO) omepaluu 1. 16-42 moBTopsieT yJaniuics (ydariecs)
OTKJIIOYUTH BCE KaOeau OT CUCTEMHOI0 0JI0Ka

MOAKIIOYUT Kabenb mutanus HXXKMJ]

MOCTaBUTh CHCTEMHBINA OJIOK BEPTUKAITHHO

YCTAaHOBHUTH KOXKYX

MOJIKJTFOYHTH K CUCTEMHOMY OJIOKY Ka0Oeh TUTaH!s, MOHUTOP U KIaBHATYPY
BkirounTh [1K, yoeaurcs, uro OC Windows 98 3arpyskaercs

BBIKITIOUUTH 1K

OTKJIFOUUTH Bce Kabemn oT cuctemuoro 6ioka Ch0

MOJIKJTFOYHTH Kabellb MUTaHUs, MOHUTOP U KJIABUATypPY K CUCTEMHOMY OJIOKY

[1K 207-10

6. Coneprxanue oTdera

OT4YeT NOMKEH CONEPKATD!
TUTYIBHBIN JIUCT,
DopMyIUPOBKY 1€ U 3a]1ad paboTHI;
NunuBuayanbHOE 3a1aHuE HA padoTy;
Onucanue UCIoNb30BaHHBIX MPOTPAMMHBIX M allllapaTHBIX CPEACTB JJIS BBIIOJI-
HEHHS pabOTHI,
Onucanue xoxa padbOThl ¢ yKa3aHUEM STAlOB M MOSICHEHUSIMU HCIOJIb3YyEMbIX
pemreHnii (METOI0B, IPOTPaMM, MPOIETYpP, OUOITHOTEK);
Crrcok nucIoyib30BaHHBIX HCTOYHHUKOB.

7. Cnrcok Oubarorpa@uyecKkux UCTOYHHUKOB

Makaposa, H.B. ndopmaruka : yueOnuk mist By3oB / H.B.Maxkaposa [u 1p.];
nox pen.H.B.Maxkaposoii.— 3-e uzj., nepepad.— M.: ®uUHAHCHI U CTATUCTHKA,
2007.— 768c.

Aobens, I1. AccemOnep. S3bik u nporpammuposanue st IBM PC / T1. AGens;
nep.c anria. nog pen.C.M.MousiBko.— 5-e uzn.— Kues: Dutpon:Kopona-Bek,
2007.— 736c¢.
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. Abens, I1. AccemOuep. S3bik u nporpammupoBanue s |IBM PC /
I1.A6enn;niep.c anri.noxa pea.C.M.MonsBko.- 5-¢ u3a. - Kues : On-
tpon:Kopona-Bek, 2007 .- 736c¢.

. FOpoB, B.W. Assembler : npaktukym:yue6HOe mocobue st By3os / B.M.IOpos
- 2-e w3a. - M.[u ap.] : [Tutep, 2006 .- 400c.

. Kwmaxkun, A.Il. Apxutektypa 9BM : yue6.mocobue mist BTy30B / A.IT.)Kmakun
.- CIIG. : BXB-IletepOypr, 2006 .- 320c.

. Marnua, F0.C. Accembuep mis npoueccopos Intel Pentium / 10.C. Marma.—
M.[ap.]: Turep, 2006.— 410c.
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JIABOPATOPHAS PABOTA Ne 3
"Dransl U cpena papadorku nmporpamm B MASM mins OC Windows"

1. llenp u 3amaun pabOTHI

W3yuuts atamnsl u cpeaa pazpadbotku nporpamm B MASM st OC Windows

2. O06mme nmojoKeHus (TeoOpeTUICCKUE CBEICHMUS )

B cooTBeTCcTBMM C TMNOBOW NpoLiesypor NOLrOTOBKN NPOrpamMmmbl:

1. paspaboTka anroputma paboTbl nporpammbl, obecrneymBalolWEero aBToOMaTM3aLUUIO
peleHns HeKoTopon 3adaudn (NpUKNagHoOM — UHXEHEPHOW, SKOHOMUYECKOW, Hay4YHOWN
— WU CUCTEMHOWN);

2. HanucaHue TekcTa nporpamMmmbl Ha HEKOTOPOM A3bIKE NMporpaMmMmnMpoBaHnA;

3. nepeBoA TeKCcTa MporpamMMbl Ha MaLUUHHBIA HOCUTENb (POPMUPOBAHME MCXOLHOFO
MoZyns Nporpammbi);

4. KOMNUNSUMS nporpamMmbl (Nony4YyeHne o6bEKTHOrO MOAY IS NPOrpaMMbl) — NepeBo ee
Ha A3blk KOMaHA NpoLieccopa, Ha KOTOPOM NpearonaraeTcsi ee AKcnnyaTauus;

5. KOMMOHOBKa nporpaMmmbl ((bopMMpoOBaHME BLINOSTHAEMON NporpaMmmbl) — cbopka npo-
rpamMmmbl U3 OTAENbHbBIX OOBEKTHBLIX MOAynen: BUBNMOTEYHbBIX U MOMYYEHHbIX N3 MOAY-
nen NcxogHou nporpamMmmbl C y4ETOM cneundunkn UCnonHsawLwen cpeabl (annapaTtHom
nnaTgopMmsbl, ONnepaLmMoOHHON CUCTEMBI, peXnma UCNONTHEHUS);

6. oOTnagka nporpamMMbl — BbINOSTHEHME NPOrpaMmMbl AN HEKOTOPbIX HABOPOB MCXOOHbIX
AaHHbIX, no3sonstouwee ybeauTbca B NpaBuiibHOM paboTe nporpaMmbl XoTs Obl Ans
psiaa KOHTPOSbHbIX HAabOPOB MCXOOHbIX AAHHbIX (KOHTPOMb HaNMM4YMs U UCKIKYEHME
nornyeckmx owmnbok) (o6bIYHO 3TOT 3Tan npegnonaraeT HEOAHOKPATHOE BbINOSIHEHME
waros 2-6);

Ana peanu3aumm atanos 2-3 npegnaraeTcs UCNosib3oBaTb BCTPOEHHbLIN TEKCTOBLIN
pegakTop dannosoro meHegpkepa FAR, ans peanusauum atana 4 — komnunatop Macro
assembler (ml.exe) [4] wHTerpupoBaHHOM cucTeMbl paspaboTku Microsoft Visual Studio
2005 (moxHO ucnonb3oBatb Bepcun 2003, 2008, 2010), a onsa peanusaumm atana 5 —
komnoHoBLWKK cuctembl Visual Studio — link.exe n eé cuctemy 6ubnuotek. 3ametTum, 4To
BM3yanbHas cpena paspaboTkm Visual Studio sBnsietca Bcero nuwb yaoOGHOMW OKOHHOW
HaOCTPOMKON Hag OTAeNbHbIMUM KOMMOHEHTaMu paspaboTkm cuctembl MS Visual Studio,
MHOIMe 13 KOTOpPbIX MOXHO MCNOMb30BaTb U HE3aBUCUMO.

PepaktupoBaHue TeKcTa nporpamMmmsl (waru 2, 3)

Kak ans 6onbwuHcTBa cpencts paspabotkm (C, C++, Basic, Pascal, Delphi, Java,
C#, ..., HO He VBA, Power Builder, xpaHumbix npoueayp SQL,..., B KOTOPbIX TEKCTbI NPO-
rpaMM WHTErpuvpoBaHbl B OTAefNbHble OOBLEeKTbl MPOEKTOB, XpaHUMble B cCneuunarbHbIX
dopmaTax) NCXOLHbLIN TEKCT NporpaMmbl Ha A3blke accembnepa AofmkeH 6bITb NOAroToB-
neH B Buae tekctoBoro camna. ObblvHO Ansa dannoB UCXOOHbIX TEKCTOB MporpaMmm Ha
accembrniepe UcCnosb3ylT pacwmpeHne .asm, Hanpumep, first_program.asm, test_1.asm,
hello.asm.

[ns noarotoBkM WMCXOOHbLIX TEKCTOB MporpamMm Ha sA3blke accembnepa B cpene
Windows MOXHO ucnonb3oBaTtb n0bOM TEKCTOBbIM pefakTop: notepad, WordPad, Word,
pefaktop cuctembl paspaboTtkm Visual Studio. OgHako, NOCKosbKy npeanonaraeTca pas-
pabaTbiBaTb B OCHOBHOM KOHCOSIbHblE MpOrpamMMbl, TO PEKOMEHAYETCA WUCMonb30BaTb
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BCTPOEHHbIA TEKCTOBbIN pefaktop ¢annosoro mMeHepxkepa FAR (Files and ARchives
manager). 3To 06ycrnoBneHo cneayrLwnumMm NpUYMHaMK:

FAR-meHepkep He TpebyeT yCcTaHOBKM U Ons obecneyeHnss ero nonHom yHKLUKNO-
HaIrbHOCTU B Ka4yeCTBe KOHCOSIbHOro OKHa U pefakTopa TekcTa JOCTaTOYHO CKOMUpoBaTb
katanor FAR-meHepxepa (06bivHO \Program Files\Far) ¢ ogHoro NK Ha gpyron (ans Toro,
4YTOObI HA HOBOM [MK COXpaHUTb U HACTPOWKM CO CTaporo, Heo6xoaMMO B KaTanore paHee
YCTaHOBJIEHHOrO 3K3emMnnsapa BbINONHUTL KOMaHAHbIN hann SaveSettings.bat, a B kaTa-
nore CKONMPOBaHHOIO 3K3eMnndapa BbINONHUTL KOMaHAHbIM hann RestoreSettings.bat);

penaktop FAR obnagaet 4OCTAaTOYHO LUMPOKMMU CPEeACTBaMN peaakTUpPOBaHNSA TEK-
CTa, He neperpyxas paspaboTymka N3nuHMMK cpeactTesamm oopMaTMpoOBaHNS TEKCTA;

B pedakTMpyeMOM TEKCTe MOXHO Nerko MeHdaTb KogupoBKy cumosnioB ¢ OEM-DOS
Ha Win-1251 n HaobopoT;

cpeaa nporpammbl FAR npeactaBnsieT cobon ecTeCTBEHHOE KOHCOSIbHOE OKHO Ans
BbINOSTHEHMS KOMMOHEHT CUCTEMbl pa3paboTkn M KOHCOMbHOW NporpamMMbl — pesyrbTaTa
pa3paboTku;

FAR nosBonsiet B paMKax O4HOro 3K3emmrdpa rnporpamMmmbl UCMoJib3oBaTb O4HOBpPE-
MEeHHO HECKOJIbKO OKOH peaaktnpoBaHUA MU OCHOBHOE OKHO — KOHCOJ1b (nepeKnroqume —
Ctrl+Tab);

FAR npegnaraet psag yaobHbix cpeacts And MaHUNynauum KomaHgamm KOMaHaHOM
CTPOKM (KONMpOBaHME M BCTaBka C UCMNONb3oBaHueM Bydepa obmeHa; pegakTupoBaHue
KOMaHObl B KOMaHOHOW CTPOKe; BCTaBKa B KOMaHOHYIO CTPOKY TeKyLlero umeHu gpanna c
naHenu; BCTaBka B KOMaHAHY CTPOKY MOMHOrO MMEHW Katanora neBov Unu npasou na-
Henwu; BocnpousBedeHWe paHee HabpaHHbIX KOMaHA nocriefoBaTesibHbiM nepebopom
/Up, Down/ nnun Bbibopom n3 mexto /Alt+F8/).

Komnunaumsa nporpammsbi (31an 4)

Komnunsauuio nporpamm Ha accembnepe 6yaem BbINOMHATL koMnunsTop Macro as-
sembler.

Hanpumep, npocTteiwen KOMaHOOW KOMNUNAUMW MporpaMmbl prog.asm siBnsetcs
KOomMaHga B koHconbHoM okHe OC (okHe nporpammel cmd unm FAR)

>ml prog.asm

MNpegnonaraeTcs, 4TO B CUCTEME YCTaHOBMEHa kakas-nnbo Bepcus cuctemsl paspa-
60Tk MS Visual Studio.

B pesynbTaTe KOMNUMALUM MCXOOHOMO TEKCTa NporpaMmbl hopMmnpyeTcst 00 beKTHbIN
dann (mogynb) prog.obj.

3ameTum, 4To ecnu 06 beKTHbIV hann He PopMUpyeTCs, TO 3HAYUT — KOMMUNISTOPOM
obHapyXeHbl CMHTaKcUyeckme ownbkn B HanucaHuu nporpammbl. [unarHoctnyeckme co-
obLeHns ob owmbKkax BbIBOOATCA B KOHconb. [locne aHanm3a cooOLeHnn MOXeT noHa-
AoBMTbCS MCNpaBfieHMe UCXOO4HOro TekcTta nporpammbl (dpanna prog.asm) M NoBTOpHas
KOMMAMNALNS.

KomnoHoBKa nporpammsl (3Tan 5)

dopmMmpoBaHNe BbINOMHAEMON NporpamMbl (panna ¢ pacluMpeHnem exe) NnpoBoOAMUT-
ca KOMNOHOBLMKOM link.exe n3 komnnekrta Ton xe cuctemsl MS Visual Studio.

[MpocTenwen koMmaHaon KOMMOHOBKW NPOrpaMmbl pProg sBAsieTca kKoMmanga
>link prog.obj
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B pesynbtate KOMNOHOBKM OBGBEKTHOrO MOAyns NporpamMmmbl OPMUPYETCSA BbIMNOS-
HAeMbl bann prog.exe.

Ecnu BbinonHaemein hann He oopmmpyeTcs, To roBopaT 06 owmbkax atana KOMMNo-
HoBKW. M0 aHanNu3y AnarHOCTUYECKMX COOBLLEHMI, BbIBOOUMbIX HA KOHCOMb, MOXET MOHa-
[obutbCca ykasaTb Kakume-nnbo AONONHWUTENbHblIE NapameTpbl nporpammbl link.exe wnnu
N3MEHUTb UCXOOHbIN TEKCT NPOrpaMmbl 1 MOBTOPHO NEPEKOMNUMPOBaTh €e.

OTnagka nporpaMmmbl NPOBOAUTCSI BbINOMHEHWEM Prog.exe U TeCTUpOBaHWEM Mo-
nyyYeHHbIX pes3ynbTaTtoB. Ecnn Heobxooumo, NpoOBOAMTCA peaakTUpOBaHWE WCXOAHOMO
TekcTa, KOMNUMSILMS, KOMMOHOBKA U BbINOJSIHEHNE NOBTOPHO.

3. OOBEKTHI HCCIIeJOBaHUs, 000PYI0BaHUE, MaTePUAJIbl U HATJISITHBIC T10-
coous

OOBEKT uccaeaoBaHUs — 3Tanbl U cpeAa pa3padotku nporpamm B MASM s
OC Windows.

B xauectBe 000pyI0BaHUS UCHOJIB3YIOTCS MEPCOHANIbHBIE KOMIIBIOTEPHI YyUeO-
HBIX KiaccoB kadeapsl [IMull (ayn. 12-207, 12-209, 12-211).

B kayecTBe ONEpanMOHHOW CHUCTEMBI HCIIOIB3YETCS ONEpPAlMOHHAs CHCTEMA
MS Windows XP SP2,

Cpena paspabotku — makpoaccemoiep "Microsoft Macro Assembler Version
718"

CpenctBa BBOJA: KJIaBUATypa WM TEKCTOBBINA (aii.

Cpencrsa BBoza: skpan [1K nam TekcToBbIN (aiin.

4. 3amanue Ha padoty (pabouce 3a1aHue)

1-n war: co3gaHue TeKcTa nporpamMmmbl

Bkntountb nporpammy FAR. 3akpbITb fieByto naHesnb nporpammel (Ctrl+F1). MNepenTtn
B KopHeBown katanor aucka C:\ (>CD C:\ unun Alt+F2 C). 3gecb n ganee B opme ">Ko-
MaHda" ykasblBaeTcHa kKomaHaa "komaHaa" B komaHaHom ctpoke FAR. Mpu 9ToM Ha OTKpbI-
Ton (npaBon) naHenu FAR'a OOMKHO OTOGpakaTbCA COAEPXKMMOE KOPHEBOrO KaTtanora
ancka C:.

Cosgatb B KOpHeBOM KaTarore aucka C: katanor rpynnbl C:\520111 (F7, 520111,
[Enter]). CagenaTb Tekywum katanor C:\520111. B katanore rpynnbl C:\520111 co3gatb
katanor ctygeHTa (F7, MNMeTtpos., [Enter]). CaenaTtb TEKyLWMUM KaTanor ctygeHTa (BblAenuTb
B NaHenu umsa katanora lNetpos, [Enter] unn >cd C:\520111\lNeTpoB). Npu atom npurna-
LEeHne KoMmaHaHom cTpokn FAR gomkHo nmeTb Bua "C:\520111\NeTpoB>".

CosgaHne Tekcta nporpammbl. Cosgatb HoBbiM damn  (Shift+F4, prg_0l.asm,
[Enter]). 3pecb prg_0l.asm — Ha3BaHue hanna ¢ UCXOOHbIM TEKCTOM NPOrpaMmbl Ha ac-
cembnepe. B oTKkpbIBLLEMCS OKHE pedakTopa HabpaTb TEKCT NPOorpamMmMbl:

.686
-MODEL FLAT, C
INCLUDE stdio.inc

-STACK
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-DATA
Textl BYTE "Hello, World!",0

.CODE
main PROC

INVOKE puts, ADDR Textl
ret

main ENDP

END ; program
3aBepLunTb peaakTnpoBaHme: coxpaHutb dann (Shift+F2), 3akpbiTb pegaktop (F10).

Cob6CTBEHHO, peanbHO BbINOMHAEMbIMM KOMaHA4amMu npoLleccopa B npeacTaBieHHON
nporpamme apnstoTca komangbl INVOKE u ret. pu atom INVOKE obecneymBaeT BbI30B
dyHKUMKN puts Bnbnmotekn yHKUuM A3bika nporpammupoBaHus C (C Run-Time Library,
CRT Library). C MS Visual Studio 2005 CRT Library noctasnseTtcsa B Buge AnHaMmn4eckom
6ubnuotekn msvcr80.dll, a ¢ MS Visual Studio 2003 — msvcer71.dll, Visual Studio 2010 —
msvcrl00.dll. bubnunoteka He ABNAETCA CTaHO4APTHOW CUCTEMHOW GUGNMOTEKOW, HO UC-
nonb3yetcsa 60nbwMM yncnom npunoxeHun B Windows XP. IMoatomy npakTu4ecku Bcerga
B cucteme yctaHosrneHa CRT Library (naxe Torga, korga He ycTaHOBNeHa cuctema pas-
paboTtkm MS Visual Studio).

3ameTtum, uyto komaHga INVOKE He aBnsieTca komaHgon npoueccopa. OHa siBnseT-
CA OUPEeKTUBOW, KoTopas (popMupyeT HECKONbKO KOMaHA npoueccopa. OTW KOMaHAbl
MOXHO YBUAETb B JIMCTUHrEe nporpamMmmbl (JIMCTUHI — Heobs3aTenbHbIN (hann ¢ paclumpe-
HueMm Ist, dopmupyembin npu komnunsumm). Makpokomanga INVOKE B gaHHou nporpam-
Me peanuayeTcs creaylLllen nocrnenoBaTenbHOCTbIO KOMaHg npoueccopa (cMm. dann
prg_01.Ist):

push OFFSET Textl
call puts
add esp,4

30ecb kKOMaHZa push nomellaeT B CTEK CMelleHue (agpec) nepsoro 6anta CTpPoKu
Textl, komaHgon call nepegaetca ynpasrneHme ctaHgapTHOW pyHKummM puts. OHa BbIBOOUT
B KOHCOSb KaK CMMBOSbI coaepXnumoe 6anToB nocrnegoBaTernibHO pacnosioxeHHbix B Of,
HauMHaa ¢ Ganta C agpecoMm, YCTaHOBMNEHHbIM KOMaHOOM push, oo Tex nop, noka He
BCTpeTuTCca 6anT co 3HadeHnem O (cneumdukauma PyHKUUN puts NpUBOANTCA B LOKYMEH-
Taumm no A3blky C, a Takke B cnpaBoyHon cucteme Microsoft Developer Network — MSDN;
B VIHTepHeT cm. [5]).

BTopoii BbINONHAEMOW KOMaHLOW NporpaMmbl (TOYHEE YETBEPTON) ABNSETCHA KOMaH-
Aa rnpoueccopa ret, KoTopas BO3BpallaeT ynpaBreHve M3 OCHOBHOW npouenypbl Npo-
rpaMmmbl nonb3oBaTtens (Main) ynpasneHue B BbidbiBaroWwmii Mmogynb _mainCRTStartup.

3ameTum, cpeny BbINOSIHEHMST KOHCOMBbHOW NporpamMmmel B cucteme Windows opraHu-
3yeT 06bekTHbIM Moaynb _mainCRTStartup, KOTOpbIn BKAOYAETCs B nporpammy (exe-
dann) Ha aTane KOMNOHOBKM 13 6ubnmnotekn msvcrt.lib. Mpu 3anycke nporpammbl, nocne
3arpy3kn ee B Ol ynpasneHue nonyyaet moaynb _mainCRTStartup. OH BbINOSMHSAET He-
obxoanmble onepaumm No OPMMPOBAHUIO CPeabl BbINONTHEHNSA KOHCOMBHOW NporpamMmbl 1
nepegaeT ynpaBrieHne OCHOBHOM Npouenype nporpaMmmbl nonb3oBatensa — main. lNMpoue-
Aaypa main nocne BbINOfMIHEHWS BO3BpallaeT YynpaBfeHue MOAY0-MeHeIKepy
_mainCRTStartup (komaHgow ret), KOTOpbIN 3aBepLuaeT paboTy exe-nNporpamMmmbl BbI30BOM
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cooTBeTCcTBYHOLWMX PyHKUMIA OC.
KomaHpa

Textl BYTE "Hello, World!",0

ABNAETCA ANPEKTMBON, KOTOpas pesepsupyet obnactb Ol B 14 6ant. B nepsblie 13 6aii-
ToB obnactn 6yayTt nomelleHbl cumBonbl "Hello, World!", a B nocnegnun 6ant dyger 3a-
nMcaHo Hynesoe 3HayeHue, obo3HavaroLee KOHeL CTPOKM B COOTBETCTBMM C NpaBuniamm
opraHuMsauum CTpok B s3blke nporpaMmmupoBaHus C. [Ans ccbinkm Ha 1-n 6ant aton obnac-
T BBOAUTCS UMa Textl.

OcTtanbHble KOMaHAbl NPorpaMmbI

.686
-MODEL FLAT, C
INCLUDE stdio.inc
.STACK
.DATA
.CODE
main PROC
main ENDP
END ; program
ABMATCA ANPEKTUBAMM, KOTOPble OMMUCLIBAOT OCOBEHHOCTU OpraHusauuM NporpamMmbl:
CTPYKTYPY U TUMbl KOMMOHEHT.

YacTblo nporpamMmmbl Npy 3TOM CTaHOBUTCA U ¢hann stdio.inc, KOTOPLIN AOSMKEH HaXo-
autca B nogkartanore INC Tekywero katanora. ®ann stdio.inc cogepxut cneundukauymm
(npotoTunbl) dyHKUMI BBOAa-BbiBOAA 6ubnmnotekn CRT Library. B yacTHOCTM B HEM onu-
caHa oyHKUMSA puts.

dann stdio.inc rotoBuTCA 3apaHee M 3anucbiBaetTca B nogkatanor INC go Havana
KOoMOUnaummn.

2-1 war: co3gaHue KOMaHgHOro (paﬁna KOMMUNALNN/KOMNOHOBKN nporpamMmmbl

Ana komnunaumMm nporpaMmmel 6yaem ucnonb3oBaTb KOMaHaHbIA (.bat) dpann, koTo-
PbI NO3BOSISIET OAHON KOMaHAOW BbIMNOMHUTL HECKOMBbKO NporpaMm/KoMaHg ¢ ykasaHuem
HeobXxo4MMBbIX NapamMeTpoB.

Cos3gagum komaHaHbIM dhann ca.bat Tak, YToObl B pe3ynbTaTe BbINOIHEHWUS] KOMaHAbI

>ca prg_Ol.asm[Enter]
BHayane copmupoBarnca ¢ann obbekTHOro koga nporpammbl prg_01.0bj, a 3atem — u
BbINonHsaeMbln cpann prg_01l.exe.

B o6bekTHbIN KOA4 nporpamMmma nepeBoauTCA KOMMUNATOPOM — nporpammon ml.exe.
N3 dhanna ob6bEKTHOro Kofa BbIMOMHAEMbIN exe-dhann opMUPYETCs KOMMOHOBLLMKOM —
nporpammon link.exe.

MoaTomy B KOMaHAHOM chbanne ca.bat HeXXHO nocnefoBaTENbHO Bbi3BaTb NPOrpamMmbl
ml.exe n link.exe ¢ He06Xxo0ANMBLIMM NapamMeTpamu.

He genasa HMKakmx npennonioXeHun O CoCTaBe NepeMEHHbIX OKPYXXEHUsI nepes, Bbl-
nosiHeHnem nporpamm ml.exe un link.exe Heobxoaumo obecneynTb OBHapyXeHne camux
nporpaMmm 1 HeobxoaMMbIX ANs HUX BUBNMoTeK onepaunoHHOM CUCTEMOW C NOMOLLIbIO YC-
TAHOBKM NEPEMEHHbIX OKPY>KEHUS.

Mopsagok co3gaHusa danna ca.bat. Cospatb HoBbIM dhann (Shift+F4, ca.bat, [Enter]).
B oTKpbIBLLEMCS OKHE pefakTopa HabpaTb TEKCT KOMaHOHOro danna:

@SET INCLUDE=.\INC
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@SET PATH=C:\Program Files\Microsoft Visual Studio
8\VC\bin;C:\Program *Files\Microsoft Visual Studio 8\Common7\IDE
@SET LIB=C:\Program Files\Microsoft Visual Studio
*8\VC\PlatformSDK\Lib\;C:\Program Files\Microsoft Visual Studio
*8\VC\Ilib\;
@ml.exe /c /nologo /Sa /F1 %1
@link.exe /NOLOGO /SUBSYSTEM:CONSOLE /MACHINE:X86 %~nl.obj
msvcert.lib *kernel32.1ib user32.1lib gdi32.1ib shell32_1ib
@mt.exe /nologo -manifest %~nl.exe.manifest -
*outputresource:%~nl.exe;#1 >nul 2>nul

30ecb 3Hak * B NepBOM MO3ULMK CTPOKM OBO3HA4aeT NMpoJoSKEHWE npeablayLen
CTPOKM M He OO0SKEH BHOCUTbLCHA B CaM TEKCT KoMaHAaHoro dpamna. Nocne Habopa TekcTa
KOMaHAHoro panna cnefyet 3aBeplUMTb pefakTupoBaHue: coxpaHutb dann (Shift+F2),
3akpbITb pegaktop (F10).

MepBble 3 kOMaHAbl Nony4YeHHOro batch-ganna:

@SET INCLUDE

@SET PATH

@SET LIB

hopmMupytoT NnepemMeHHbIE OKPYXEHUSA Ha BPEMSI BbIMOMHEeHUss KoMaHAHOro channa.

3ameTum, 4YTO NyTH, YKasbiBaeMble B nepemMeHHbix PATH, LIB 3aBucart ot Bepcum MS
Visual Studio n kaTtanora yctaHoBkW. 34ecb ykasaH BapwaHT anga sepcum Visual Studio
2005 korga cuctemMHblM anckom asnsetcsa C:, a yctaHoBka Visual Studio BeinonHeHa B Ka-
Tanor no ymonyaxuio (C:\Program Files\Microsoft Visual Studio 8).

Hanpumep, B cnyyae, ecnu Ha koMnbtoTepe ucnonbdyetcs Visual Studio 2003, ycTa-
HOBIeHHas B KOpHeBou KaTanor gucka D:, To komaHgbl SET PATH u SET LIB gomxHbl
UMeTb BUA;:

@SET PATH=D:\Microsoft Visual Studio _NET 2003\Vc7\bin\;
*D:\Microsoft Visual Studio _.NET 2003\Common7\IDE
@SET LIB=D:\Microsoft Visual Studio _.NET 2003\Vc7\PlatformSDK\Lib;
*D:\Microsoft Visual Studio _NET 2003\Vc7\lib

MepemeHHas INCLUDE ykasblBaeT katanor, B KOTOPOM OyAeT BbIMNOMHATLCA MOUCK
drannoB Tuna .inc, BKIOYaeMbIX B UICXOAHbIN TekcT aupektuBamu INCLUDE. NepemeHHas
PATH onpepgenseT katanory, B KOTOPbIX pa3MeLLatoTCss UCMONb3yeMble BbIMOSHAEMbIe
dannel (ml.exe, link.exe, mt.exe) n Heobxoaumble UM HecuctemHble dil-6ubnuotekn. lNe-
pemeHHasa LIB onpeaenseTt katanorn, B KOTOpbIX OyAeT BbINOMHATLCA MOMCK BUBnmMoTek
006bekTHbIX moaynen (damnos Tuna .lib) komnoHoBwwMKOM link.exe npu paspelueHnn
BHELLHNX CCbIITOK POPMUPYEMOU eXe-NporpaMmmbl.

KoMnunnsauusa BbINONMHAETCA KOMaH0u

@ml.exe /c /nologo /Sa /F1 %1

3pecb ml.exe — umsi nporpammbl-komnunstTopa. NapameTp /Cc ykasbiBaeT, 4To OT
ml.exe TpebyeTcsa TONbKO KOMNUNALUMS nporpaMmmbl (6e€3 /C KOMNUNATOP aBTOMaTUYECKN
BbI3bIBAE€T KOMMOHOBLUUK). [NapameTp /nologo GnoknpyeT BbIBOA Ha 3KpaH MHopMaummn o
komnunsitope. lNMapameTtp /FI ykasbiBaeT Ha Heob6xoaMMOCTb (POpPMMPOBaAHUS NUCTUHIa
nporpaMmmbl (Heoba3aTenbHOro danna ¢ pacmpeHmem Ist, ncnonb3yemoro Ans aHanmsa
nosiy4aemoro koga nporpamMmmbl U gnsa otnagku). NMapametp /Sa ykasbiBaeT Ha Heobxoaun-
MOCTb (POPMUPOBAHUSA NIMCTUHIA B MakcumarnbHO nogpobHon cdopme (B YacTHOCTWU, Ans
TOro, 4Ytobbl GbINM BMAHBI KOMaHAblI NpPoLeccopa, reHepupyemble AUPEKTUBaMN N MaKpo-
komangamu). MNapameTtp %1 aABnsieTca CCbINKOM Ha 1-n napameTp camMoro KOMaHOHOro
danna. lNpegnonaraetcd, 4To 1-M NnapameTp — UMsS UCXOAHOro dpamna nporpammbl (Ha-
npumep, prg_01.asm).
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KoMnoHoBKa BbIMNOMHAETCA KOMaH4OoM

@link.exe /NOLOGO /SUBSYSTEM:CONSOLE /MACHINE:X86 %~nl.obj
msvcert.lib *kernel32_1ib user32.1ib gdi32.11b shell32_1ib

3aechb link.exe — msa nporpaMmmbl-koMnoHoBLWuMKa. Mapametp /INOLOGO aHanormyeH
cooTBeTCTBYOLWEMY napameTpy y ml.exe. NMNapameTp /SUBSYSTEM:CONSOLE ykasbiBa-
eT TMn oopmupyemoro exe-tpanna (B JaHHOM cCrnyyae — KOHCOSbHOe npurioxeHue). lNa-
pameTp %~nl.obj dopmmpyeT nms obbekTHoro darvna (npu aTom %~nl — yacTb UMEHN
danna, ykaszaHHoOro B 1-m napameTtpe komaHgHoro dpanna 6e3 pacwupenus; .obj — pac-
lwmpeHne obwvektHoro cdanna). MmeHa msvcrt.lib, kernel32.lib, ... npeactasnsaT cobon
nmeHa annoB-6nbnMoTek, KOTopble UCNONBL3YITCA ANS paspeLlleHns BHELLUHUX CCbISOK.
Camu dannbl OMKHBI HAXOAMTCS B KaTtanorax, ykasaHHbIX B NepeMeHHON okpy>keHns LIB.

MocnenHsasa komaHaa danna ca.bat

@mt.exe /nologo -manifest %~nl.exe.manifest -
*outputresource:%~nl.exe;#1 >nul 2>nul

npegHasHavyeHa Onsl BKOYEHUS Tak HasblBaeMoro MaHudecta B COOPMUPOBAHHBLINA Ha
3Tane KOMMOHOBKU exe-gann B kayecTse pecypca (ans Visual Studio HadmnHaga ¢ 2005).

dann maHudgecta (C pacwupeHuneMm .manifest; Hanpumep, ANA NporpaMmmbl
prg_Ol.exe — prg_Ol.exe.manifest) copmupyetrca ana exe-pansia KOMNOHOBLLUKOM
link.exe. OH no3BonAeT KOHTponMpoBaTb Bepcun ucnonbdyembix dll-6ubnuotek. bes ma-
HudpecTa, nporpamma, ucnonb3yoLwias AnHammyeckme 6nbnuoTekn, N NOAroToBrneHHas B
Visual Studio, HaunHas ¢ Bepcumn 2005, He MOXeT ObITb BbINONHEHA. YKa3aHHas KoMaHaa
(nporpamma mt.exe — manifest tool — meHempkep MaHudecTa) NO3BONSAET BKNHOYNTL CBeE-
aeHna n3 maHudecta B Teno exe-thanna. lNocne takon moamukaumm onsa BbINOMHEHUS
nporpaMmmbl OTAeNbHbIM hann maHudgecTta He TpebyeTcs.

Ansa Visual Studio 2003 nocneaHo KomaHay He Hago AobaenaTh K dhanny ca.bat.

3-#1 war: KoMmnunauma/KoOMNoHoOBKa nporpamMmmbl

MNepen HavYanom koMnNUNAUMKM HEOBXOAMMO B KaTanore CTyAdeHTa caenaTtb KaTanor
INC un 3anucaTb B Hero ¢ann stdio.inc n3 npunoXxeHus K JaHHOMY MeToANYEeCKOMY yKasa-
HULO.

KomMnunsuunsa n KoMnoHoOBKa NporpaMmmbl, NOArOTOBIIEHHOW Ha 1-M Liare BbIMNOSHAET-
Ccsl KOMaHOon:

C:\520111\lerpos>ca.bat prg _0l.asm
[MoavepkHeMm, kKOMaHOa A0SHKHA BbIMOMNHATLCA B KaTtanore, rae pacrnonoXeHbl oannbl
ncxogHown nporpammel prg_01.asm, komaHAaHbIN doann ca.bat n katanor INC.

Mpwn kKoMNUNsaUUKM Nporpammel hopmMmmnpyroTca oansbol:

prg_01.0bj — 06bekTHbIN dhann (koa) NporpaMmmbl, COAepPKaLMI KoL KOMaHg npoleccopa
n nHOopMaLno HeOBX0aMMYHO ANst KOMMOHOBKM;

prg_O0Ll.Ist — nAUCTUHI NporpamMMbl, B KOTOPOM MOXHO aHanu3npoBaTb pe3ynbTaTbl KOMMNU-
nauum (owmnbKKn, NONyYeHHbIN OO BEKTHLIN KOA).

MNMonesHo npoaHanuanpoBaTb NUCTUHI nporpaMmbl. OCHOBHOW WHTEPEeCc 0ObIYHO
npeacTaBnsieT nepeas YacTb NUCTUHIA, B KOTOPOW NPeACcTaBreH NepeBod AaHHbIX U Tek-
cTa nporpamMMbl B KOAOBOE NpeAcTaBreHne AaHHbIX U KoMaHg npoueccopa B Orl.

[ns nporpammebl prg_01.asm aTa YyacTb UMEET BUA

.686
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_MODEL FLAT, C
INCLUDE stdio. inc
o C
C puts  PROTO C :PTR SBYTE
c
o _STACK
0000 _DATA
0000 48 65 6C 6C 6F Textl BYTE “Hello, World!",0
2C 20 57 6F 72
6C 64 21 00
0000 _CODE
0000 main PROC
INVOKE puts, ADDR Textl
0000 68 00000000 R * push OFFSET Textl
0005 E8 00000000 E * call puts
000A 83 C4 04 * add esp, 04h
000D C3 ret
000E main ENDP

END ;program

N3 nuctmHra BuaHo, 4to B cootBeTcTBUM ¢ aupektneon INCLUDE stdio.inc, komnu-
NATOp onpeaenvn NpoToTUN Bbi3oBa pyHKUMM (Npoueaypbl) puts. OH BbIMSANT Tak:

puts PROTO C :-PTR SBYTE

B pasgene .DATA MOXHO yBMAETb OTHOCUTENBHOE CMeLleHne nepemMeHHon Textl B
cermeHTe gaHHbix (0000) n nopsaok nocnefoBaTeNbHOMO pasMeLLeHNS CUMBOSIOB CTPOKMU
Textl B Or1. Jlerko BnaeTb, 4TO WecTHagUaTepuyHbin kog cumeona "H" = 48, cumsona "!"
- 21.

KomaHgbl, nopoxgaemble aupektnson INVOKE, nome4veHbl B JIMCTUHIE CUMBOJSIOM
"*"_BugHo, Kak paHee BbIfIo Cka3aHo, 4YTo 3TO 3 KOMaHAbl: push, call n add.

Mpn 3TOM WecTHaguaTepuYHbIA Kog KomaHabl push — 68 (OH 3aHMMaeT oanH 6awnT).
Ko komangbl add ¢ pernctpom esp — asyxbantosbin — 83C4. Kog komaHabl ret — C3.

3ameTum, B YacTu agpeca komaHga push, call ctoat Hynesble 3HayeHnss (00000000).
Ho B nepBOM crnyyae 3TO O3Ha4aeT, YTO CMeLleHne nepemeHHon Textl B cermeHTe OaH-
HbIX paBHO O (4TO OTMEYEHO BbILLE), @ BO BTOPOM — A5l KOMaHAbl call — 3To o3HavaeT, 4To
MecCTO pasmelleHus npouenypbl puts B Ol B MOMEHT BbINOIHEHNS NPOrpamMMbl KOMMUIIS-
TOpPY HE U3BECTHO.

PesynbTaToM BbINONMHEHMS KOMMOHOBKN ABMIAKOTCA Takke ABa havna:

prg_01l.exe.manifest — cpann maHudgecTta gna KOHTPONs BEpCUA AMHAMUYECKUX BUbnmno-
Tek;

prg_01l.exe — BbINOMAHAEMbIN dharn NporpamMmmbl.
dann maHndgecta — xml-gpann B KOTOPOM HaxoauTca crneyndmkaumss Heobxognmon
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AN BbINONHeHns nporpaMmmbl prg_01.exe anHamuyeckon 6ubnuotekn CRT Library:

<assemblyldentity type="win32" name="Microsoft.VC80.CRT"
version="8.0.50608.0" processorArchitecture="x86"
publicKeyToken="1fc8b3b9alel8e3b*" />

[Mocne uHTerpaunn maHudgecta B nporpaMmmy (BbIMOSTHEHUSA YTUNNTBI Mt.exe) doann
prg_0l.exe oOkKasblBaeTCA OTHOCUTESIbHO He3aBuCUMbIM. [loaTomy dhann maHudgecTta
prg_01l.exe.manifest MOXHO yaanuTb.

3apaHue Ha caMoCTOATeNbHYIO paboTy

1) MpoaHanuaupoBas NpoToTUN dyHKLMK printf n3 Ton xe Gubnmnotekn CRT Library
(8 pavne stdio.inc), uM3MeHuTb nporpammy prg_0l.asm (coenas KONUIO U Has3BaB
prg_02.asm, prg_03.asm) Tak, 4TOObl BbIBOA BbINOMHANCH B COOTBETCTBUM C BbI3OBOM
dyHKuum printf B nporpamme Ha C:

a) printf("Hello,\nWorld!");

(cumBon \n — LF — umeeTt kog 0Ah)

6) printf("Hello, %s!",s);

roe S — NnepeMeHHas B CerMeHTe AaHHbIX — CcTpoka 6ant "World",0

2) B npumepe prg_04.asm nporpamma BbIBOAUT B OKHO coobuieHmn Windows (Mes-
sageBoXx) TeKCT, KOTOpPbIN yKasbiBaeTcs B KayecTBe 1-ro napameTpa KOMaHOHOW CTPOKM
npw 3anycke nporpammbl. Hanpumep, npu 3anycke nporpamMmmbl KOMaHO 0N

C:\520111\Ierpos>prg_04.exe assembler[Enter]
OyoeT BbIBEOEHO OKHO coobLleHnin c 3aronioBkoM “"Message” M TEKCTOM B OKHe
"assembler".

Heobxogumo nameHuTb nporpammbl prg_0l.asm —> prg_05.asm u prg_03.asm —>
prg_06.asm Tak, 4ToObl NP BbI3OBE:

C:\520111\Ierpos>prg_05.exe assembler[Enter]
C:\520111\Ierpos>prg_06.exe assembler[Enter]
OHU BbIBOAWN B KOHCOS1b COOTBETCTBEHHO:

assembler
Hello, assembler!

T.e. BeCb TEKCT B 1-M crny4yae 1 4YacTb TEKCTa BO BTOPOM — AOJDKHbI OpaTbCcsa U3 Ko-
MaHLHOW CTPOKW.

5. Xoxa pabotsl (OPSAIOK BHIMOIHEHUS paOOThHI)

B cpene onepannonnoii cucremsr Windows XP ¢ ucmosnbp3oBaHHEM MaKpoac-
cemOaepa Microsoft Macro Assembler Version 7 / 8 paspaborars, OTIaauTh U IPO-
BEeCTU 00paOOTKY KOHTPOJIbHBIX MPUMEPOB.

Jlnist Bcex 3a7ad M MCIOJIb3YEMbIX HETPUBHAIIBHBIX MPOIeyp/DyHKIMIA pa3pa-
00TaTh W PEHIUTh KOHTPOJBHBIC MPOTPAMMBI/TIPUMEPBI, PE3YJIBTAThl BBIMOJIHEHHSI
KOTOPBIX OYECBHJIHBI WU JIETKO MTPOBEPSFOTCA.



24

CoxpaHHTb pe3yabTaThl Pa0OTHI (pEllicHHe OCHOBHBIX M KOHTPOJIBHBIX 33/1a4) B

TeKkcTOBOM (haiine uwiu B jokymente Word.

oOdE

CocTaBUTh OTYET O BHIMOJIHCHUU pa6OTBI.

6. ComeprxaHue oTyera

OTueT JOJKEH COAePkKaTh:
TUTYJIBHBIN JIUCT;
DopmMyIMPOBKY 1IEJIN U 3a/1a4 PabOTHI;
NuauBuayanbHOE 3a1aHUE HA PadoTy;
OrnucaHue UCIOIb30BAaHHBIX POTrPAMMHBIX U alapaTHBIX CPEJICTB Il BBITIOJ-
HEeHUs1 paboTHI;
Onucanne xoAa paOOThl ¢ yKa3aHUEM ATAllOB W TMOSICHEHUSIMU HUCIIOJIb3YEMbIX
peteHui (MEeTOI0B, MPOrpaMM, MPOLEAYpP, ONOIHOTEK);
Cnucok UCIOJIb30BAHHBIX UCTOYHUKOB.

7. Cniucok OubnmorpamuecKux UCTOUYHUKOB

Maxkaposa, H.B. adopmaruka : yaeOnuk mist By3oB / H.B.Maxkaposa [u 1p.];
nox pea.H.B.MaxkapoBoii.— 3-¢ u3z., nepepad.— M.: @UHAHCHI U CTATUCTHUKA,
2007.— 768c.

AoGenb, I1. Accembaep. SA3bik 1 mporpammuposanue st IBM PC / I1. AGens;
niep.c anri. nox pea.C.M.Monsisko.— 5-¢ uzn.— Kues: Dutpon:Kopona-Bek,
2007.— 736c¢.

Aobens, I1. AccemOiep. SI3bik u nporpammuposanue s IBM PC /

[1. AGenb;nep.c anra.nona pea.C.M.MossiBko.- 5-¢ uzn. - Kues : On-
tpon:Kopona-Bek, 2007 .- 736c¢.

FOpos, B.H. Assembler : npaktukym:y4ue6HOe mocobue ais By3os / B.M.FOpos
.- 2-e 3. - M.[u ap.] : ITutep, 2006 .- 400c.

Kmakun, A.I1. Apxutektypa 9BM : yue6.nmocodue mis Bry3oB / A.Il.Kmakun
.- CIIG. : BXB-IletrepOypr, 2006 .- 320c.

Margna, 10.C. Accem6nep mst npoueccopos Intel Pentium / 1O.C. Marna.—
M.[np.]: [Tutep, 2006.— 410c.



25

JIABOPATOPHASA PABOTA Ne 4

"Pa3paboTka mporpaMMbl Ha SI3bIKE accemMOJiepa ¢ UCTOIb30BaHUEM

CHCTeMHBIX (DYHKIIUM BBOJIa-BhIBOAA"

1. lens u 3amaun pabOTHI

OcBOUTH CpelICTBAa U MPUEMBI pa3pabOTKU MPOTpaMM Ha sI3bIKe acceMOepa ¢
MCIOJIb30BAaHUEM CUCTEMHBIX (DYHKIIMI BBO/IAa-BBHIBOJIA.

2. O0mue nosoxeHus (TEOPETUUSCKUE CBEICHHSI)

HpI/IMep HUCITIOJIB30BaHHUA CUCTCMHBIX (l)yHKHI/Iﬁ BBOJa-BbIBOJA.

.686
.MODEL
INCLUDE
STACK
.DATA
NN =
LF =

Message BYTE

.DATA?
stdin DWORD
Text2 BYTE

.CODE
main PROC
;get stdin

INVOKE

mov
;input

mov

;repeating while not LF
loopl:

INVOKE

cmp

je

mov

inc

jmp

FLAT,C
in_out.inc

200
0Ah
"Beenen Tekct:[%s]",0

?
NN DUP (?)

__iob_func ;get stdin

stdin,eax

ebx,OFFSET Text2;start of Text2

fgetc,stdin ;get character from stdin

al,LF

continue ;character is LF !

[ebx],al ;moving character to RAM (to Text2)
ebx ;next free byte

loopl ;to next character input
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continue:
mov BYTE PTR [ebx],0

;output
INVOKE printf, ADDR Message, ADDR Text2
ret

main ENDP

END ;program

3. OOBEKTHI HCCIIeOBaHUs, 000PYI0BaHUE, MaTepUaJIbl U HATJISTHBIC T10-
coous

OOBeKT uccneoBaHus — IpUEMbl pa3pabOTKHU MMporpamMM Ha si3bIke accemouie-
pa C UCIOIb30BAHUEM CUCTEMHBIX (DYHKIIMN BBO/Ia-BBIBO/IA.

B xauectBe 000py0BaHUS UCHOJIB3YIOTCS MEPCOHANIbHBIE KOMIIBIOTEPHI YyUeO-
HBIX Ki1accoB kadeapsl [IMull (ayn. 12-207, 12-209, 12-211).

B kadecTBe omnepanMOHHONW CUCTEMBI HMCHOJB3YETCsl ONEpallMOHHAs CHCTEMa
MS Windows XP SP2.

Cpena paspabotku — makpoaccembiep "Microsoft Macro Assembler Version
718"

CpenctBa BBOJA: KJIaBUATypa WM TEKCTOBBINA (aii.

Cpencrsa BBoza: skpan [1K nam TekcToBbIN (aii.

4. 3ananue Ha paboty (pabouce 3amaHue)

B cOOTBEeTCTBUM ¢ MHIMBUAYAIBHBIM 33JaHHEM HAMCATh MPOrPaMMy, KOTOpast
1) BeiBOUT HA KOHCOMb (Stdout) 3ampoc Buaa "Beeaure ctpoky:" (B mpumepax
- Prompt);
2) BBOJIUT B OTBEJICHHYIO 00J1aCTh CETMEHTA JIAHHBIX MPOTPaMMBI (B MIpHMepax
- Text2)
cTpoky cuMBOJI0B (<=100 cMMBOJIOB), BBOAUMYIO TOJIH30BATEIEM C KOHCOJIH
(stdin)
(BBOA 3aBepmaeTcs Haxkatuem [Enter]);
3) BBIBOIUT Ha KOHCOIb CTPOKY, COJACPKAIIOK (pUKCHpOBaHHBIA TEeKCT (Ha-
npumep, "'BBenena crpoka:")
(B mpumepe Message) u TekcT, BBeJCHHBINM Ha mare 2) (B mpuMepax - Text2).

T.e. cxeMmaTU4HO AUajaor € HpOFpaMMOfI JOOJIDKCH BBITJISAJACTD TaK.
>prog.exe[Enter]

PromptText2[Enter]

MessageText2

[Ipumeyanus:

1)
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HekoTtopble (pyHKIIMU NpU BBIBOJAE MEPEBOAAT KapeTKy. [loatoMy nonmyctum u

BapHaHT.
>prog.exe[Enter]
Prompt
Text2[Enter]
MessageText2

2)

B ToMm ciydae, korja it BeIBoJIa Uciob3yercs hyHkmus MessageBox
texet Prompt (wm MessageText2) momken BeiBoauTcs B okHO MessageBox
(cm. mpumep puts_ReadFile_MessageBox.asm)

3)

BoeiBog crpoku MessageText2 oOs3aTesibHO BBIMOJHSTh OJHUM BBI30BOM

byHKIIN

(B OTHOM TIMKJIE, €CITH (DYHKIIMS BBIBOJUT ITOCHMBOJIBHO).

4)

[Ipumep BBIMOTHEHUS] TPOTPAMMHON YacTU pabOThl MPEACTABIEH B MpOrpam-

Max

puts_gets_puts.asm u puts_ReadFile_MessageBox.asm u3 mpuiioxeHusl.

NunuBuayanbHOe 3afaHue omnpenenseT 3 (YyHKIUU, KOTOPbIC ITOHKHBI OBITH

HCITIOJIB30BAaHbI

JUTSL BBITIOJIHEHMS 1m1aroB 1), 2), 3).

BapuaHTbl

1)

WriteFile
WriteConsole
MessageBox
putc

fputc

_putch
putchar
_fputchar
_cputs
_cprintf
_cprintf_s
puts

fputs

_write
fwrite

printf

el e e =
O RPN IR ©ON A WN P

2)

_Cgets_s
_cscanf_s
gets

fread
_Ccgets_s
_cscanf
ReadFile
ReadConsole
ReadFile
ReadConsole
ReadFile
ReadConsole
ReadFile
ReadConsole
ReadFile
ReadConsole

3)

putc

putchar
_fputchar
WriteFile

WriteConsole
MessageBox

fprintf

puts

fputc

putc

_putch
putchar

putc

_fputchar
putc

fputc
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17 printf_s ReadFile _putch

18  fprintf ReadConsole putchar

19  fprintf_s ReadFile _fputchar

20  WriteFile gets putchar

21  WriteConsole  gets_s _fputchar

22  MessageBox fgets putc

23 putc fgets WriteFile

24 fputc _read WriteConsole
25 _putch fread MessageBox
26  putchar ReadFile fprintf

27  _fputchar ReadConsole printf_s

28  _cputs ReadFile  putchar
29  _cprintf ReadConsole putchar

30 _cprintf_s ReadFile putc

VYka3aHusl K BBITIOJTHEHUIO PA0OTHI

[Tpu BBIMONTHEHUN PAOOTHI C UCIIOIH30BAHUEM KOMITUIISITOpa M Oubimmotek MS
Visual Studio 2003

JomycTiMa 3aMeHa (pyHkmuii ¢ cypukcom "_S" Ha aHamoruuHeie 0e3 cypduk-
ca.

[TomuMo coOCTBEHHO (YHKIMIM BBOJIa-BBIBOJIA B Ps€ BApUAHTOB TpeOyeTCs
UCIOJIb30BaHue PyHKIUN
__iob_func - ans onpenencuus ykasarenedd Ha ctpyktypsl FILE mist cran-
JapTHBIX (ailyIoB BBOJA-BBIBOIA
(stdin, stdout, stderr )
GetStdHandle - mns onpemenenus WindOwS-1ecKpunTopoB CTaHIApPTHBIX
(aiinoB BBO/1a-BHIBOIA
(stdin, stdout, stderr )
_fileno - mst onpenenenuns C-aeckpurnropa ¢aiina mo yka3aTelo Ha CTPYKTY-
py FILE
strlen - s onpenenenus amuHb C-cTpOKH

OO6paruTe BHUMaHHUE, eCau (QYHKIHMS BO3BpallacT 3HaUYCHHUE, TO OHO OKa3bIBa-
€TCSl B pETUCTPE €aX.

Nudopmanus o QyHKIMAX, UCTIONB3YEMBIX B paboTe, mpuBeAeHa B pabouei
kuure Excel Lab_04.xls

[Tpumepbl KCMONB30BAHUS HEKOTOPBHIX (PYHKIUH MPEACTABICHBI B MPUIIOXKE-
HUH.

Jnst oOpamieHust KO BceM (PYHKIMSM B MNpUMEPAaX HCHOJIb3yeTcs (ailn
INC\in_out.inc,
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KOTOPBII COAEPKUT ONUCAHWE HEOOXOIWMBIX KOHCTAHT, TUIOB U CTPYKTYpHI

FILE (_iobuf).

s cBoei mporpamMmbl copMHUpOBaTh iN_0Ut.iNC ¢ MUHUMAIBHO HEOOXOIHU-
MBIM KOJIMYECTBOM ONPEICIICHUN.

Oco0eHHOCTH KOMaHJI, UCIOJIb30BAaHHBIX B MporpamMmax-npumepax, cM. B Py-

KOBOJICTBE
nporpammucta mo MASM (MASMProgGuide.pdf)

Creundukanum 1 0COOEHHOCTH UCIOJIb30BaHUSI (PYHKIUN CM. B CIIPABOYHOMU
cUCTEME
MSDN Visual Studio.

[Ipeanonaraercs, YTO KOHEYHBIM BapUAHT MPOTPaMMbl MOKHO MOJYYUTH, KOM-
TIOHYS €€

U3 pparMeHTOB IPOrpaMM-IIPUMEPOB, aHAJTIOTUYHO PULS_gets_puts.asm

(puts_ReadFile_MessageBox.asm) ¢ 3ameHoi (yHKIIUH Ha 3aJaHHBIC B BapH-
aHTe.

OOpatuTe BHHMaHHE: MporpaMma JOJKHA KOPPEKTHO padoTaTh MpH BBOJE
IyCTOW CTPOKH.

[Tpu paborte moHamoOUTHCS M00aBUTH B (haitm IN_Out.iNC mpOTOTHUITEI HEOOXO-
JTUMBIX () YHKIIHH.

Ux cnenyer no6aBnsiTh Ha ocHOBaHUHU crienudukanuid B cnpake MSDN wnu
h-gaitnor Visual Studio.

5. Xo paboThI (MOPSIIOK BBIMOJHEHUS paOOThI)

B cpene onepanmonnoi cucrembl Windows XP ¢ ucmonbp3oBaHHeM MaKpoac-
cembirepa Microsoft Macro Assembler Version 7 / 8 pa3spaborath, OTIaguTh U IPO-
BECTH 00pabOTKY KOHTPOJbHBIX IPUMEPOB.

Jlyist Bcex 3a7a4 ¥ MCTIOIb3YEMbIX HETPUBUAIBHBIX MPOIeAyp/HyHKIMA pa3pa-
00TaTh W PEMINTh KOHTPOJIBHBIE MPOTPAMMBI/TIPUMEPHI, PE3YIHTATHl BBITTOJIHCHUS
KOTOPBIX OYEBHUIHBI WIIH JIETKO TPOBEPSIOTCS.

CoxpaHHTh pe3yJabTaThl PabOTHI (pelieHre OCHOBHBIX U KOHTPOJIBHBIX 33/1a4) B
TEeKCTOBOM (haiiie niu B fokymente Word.

CocCTaBHUTH OTUYET O BHITIOJTHCHUH PAOOTHI.

6. ConeprxkaHue oTuera

OT4YeT NOMKEH CONEPKATD!
1. TurynbHBIN JUCT;
2. @opMyJIMPOBKY LENH U 3a/1a4 pabOThI;
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NunuBuayanbHOe 3a1aHuE HA padoTy;

OmnucaHue UCITOJIb30BAHHBIX MPOTPAMMHBIX M allllapaTHBIX CPEJCTB JJIs BBITOJI-
HEHHS PabOTHI,

Omnwucanre xoaa pabOTHl ¢ yKa3aHHEM ASTAllOB U IMOSCHCHHUSMH HCIOJIb3YEMBIX
pereHui (MEeTOIOB, MPOTrpaMM, MPOLEAYpP, ONOIHOTEK);

CIIUCOK HCITOJIb30BAHHBIX HCTOYHUKOB.

7. Cnrcok 6ubmmorpapuyecKkux UICTOYHUKOB

Makaposa, H.B. ndopmaruka : yueOnuk qist By3os / H.B.Makaposa [u 1p.];
nox pen.H.B.Maxkaposoii.— 3-e u3j., nepepad.— M.. ®UHAHCHI U CTATUCTHKA,
2007.— 768c.

Aobens, I1. AccemOep. S3bik u nporpammupoBanue st IBM PC / T1. AGens;
nep.c anria. nof pen.C.M.MousiBko.— 5-€ uzn.— Kues: Dutpon:Kopona-Bek,
2007.— 736c¢.

Abens, I1. AccemOnep. S3bik u nporpammuposanue aist IBM PC /

I1. AGenn;niep.c anri.nona pea.C.M.MonsBko.- 5-¢ u3a. - Kues : On-
tporn:Kopona-Bek, 2007 .- 736c¢.

FOpos, B.1. Assembler : npaktukym:y4ueOHOe mocobue mist By3os / B.M.IOpos
.- 2-e w31. - M.[u ap.] : [Turep, 2006 .- 400c.

Kmakwun, A.I1. Apxutektypa 9BM : yue6.nmocobue mis Bry3oB / A.IL.)Kmakua
.- CIIG. : BXB-IletrepOypr, 2006 .- 320c.

Marpua, FO.C. Accembuep mis npoueccopor Intel Pentium / 10.C. Marma.—
M.[xp.]: Tutep, 2006.— 410c.
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JIABOPATOPHAS PABOTA Ne 5

"Pa3paboTka nmporpaMmbl 00pabOTKH CTPOKU CUMBOJIOB
C UCIOJIb30BAHUEM TpoLeayp"

1. lens u 3amaun pabOTHI

OcCBOUTH CpeNICTBA U MPUEMBI Pa3padOTKH MPOrpaMM 00pabOTKH CTPOK CUMBO-
JIOB C UCTIOJIB30BAaHUEM MPOIICTYP.

2. O01re moaoKeHus (TeOpEeTHUECKHIE CBEICHUS)

HpHMep IMpOrpaMMbl O6pa6OTKI/I CTPOK CHUMBOJIOB C HCIIOJIb30BAHUCM IIPOLC-
ayp.
.686
.MODEL FLAT,C
INCLUDE in_out.inc
OPTION PROLOGUE:none
OPTION EPILOGUE:none

.STACK
.DATA
NN = 200
LF = O0Ah
;X0 BYTE "321Kaxkas-to 5 crpoka 78 ¢ mudppamu 123",0
Prompt BYTE "Beenure ctpoky:",0
Msgl BYTE "BBeaeHa cTpoka: [%s]",10,0
Msg2 BYTE "OtcoprupoBannas ctpoka:[%s]",0
.DATA?

X  BYTE NN DUP (?)
Y BYTE NN DUP (?)

.CODE

input PROC
push ebp
mov ebp,esp
sub esp,4
push ebx

;get stdin
call __iob_func ;getstdin
mov [ebp-4],eax



;input
mov

ebx,[ebp+8] ;start of s

;repeating while not LF

@@: push
call
add
cmp
je
mov
inc
jmp

Q@@:
mov
mov
sub

Pop
mov
Pop
ret

[ebp-4]

fgetc ;get character from stdin

esp,4

al,LF

@F :character is LF !

[ebx],al ;moving character to RAM (to s)
ebx ;next free byte

@B ;to next character input

BYTE PTR [ebx],0
eax,ebx
eax,[ebp+8] ; length of s

ebx
esp,ebp
ebp

4

input ENDP

; MpeoOpa30BaHUE CTPOKH
sort PROC

push
mov
sub

push
push
push
push

ebp
ebp,esp
esp,4
eax
ecx

esi

edi

:get length -> n

push
call
add
mov

[ebp+12]
strlen
esp,4
ecx,eax

;2. (strcopy a -> b)

inc
cld
mov
mov
rep

ecx

esi,[ebp+12]
edi,[ebp+8]
movsb

32



;3. (test n)
cmp
jbe

4.
mov
dec
dec

.

loop_i:
mov
mov
mov

mov
inc

;6.

loop_j:
mov

il
cmp
jb
cmp
ja

33

eax,1

exit

ecx,eax

DWORD PTR [ebp+8]
ecx recx:=n-1

mov [ebp-4],ecx ; for i:=1to n-1
esi,[ebp+8] ; [esi]:=b0 (k=0) nynesoii! cumBoI B cTpOKE

al,0 ; b0:=0

edx,0 ; flag:=0
edi,esi

ecx  CX:=n-i+1
inc edi il
ah,[edi] ; ah:=s[]]
ah,'0’ ; ah - digit ? ...
continue_j ; not digit !
ah,'9’

continue_j ; not digit !

;8. (Haiimena ouepennas 1udpa)

cmp
jae
mov
mov
mov
9.
continue:
mov
mov
:10, 11.

continue_j:

loop
12,

test

je
;13, 14.

mov

loop
;15.

ah,al ; b[j] <> b[K] ? (cpaBHeHue)
continue  ; b[j] >=Db[k] ! (ecnu mopsnoK NpaBUILHBIN)
[esi],ah ; b[J] <-> b[k] (ecau mopsimox HenpaBUILHBIN)
[edil,al  ;b[j] <->b[K]
edx,1 ; flag:=1
; IOPSJIOK Ce0BaHus UG P MPpaBUIbLHBIN!
esi,edi ; K=
al,[esi] ; K=
loop_j ; J:=)+1, ecnum j<n, 6.
edx,edx
exit
ecx,[ebp-4]
loop i : 1:=1+1, ecim i<n, 5.



exit:
pop edi
pop esi
pop ecx
pop eax
mov esp,ebp
pop ebp
ret 8

sort ENDP

main PROC
push ebp
mov ebp,esp
; int 3
;input
push OFFSET Prompt
call printf
add esp,4
push OFFSET X
call input
;processing
push OFFSET X
push OFFSET Y
call sort
;output
push OFFSET X
push OFFSET Msgl
call printf
add esp,8
push OFFSET Y
push OFFSET Msg?2
call printf
add esp,8

leave
ret

main ENDP
END ;program

lab05 ex.asm
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.686
.MODEL FLAT,C
INCLUDE in_out.inc
input PROTO  PASCAL :PTR BYTE
sort PROTO PASCAL :PTR BYTE, :PTR BYTE

.STACK
.DATA
NN = 200
LF = OAh
;X0 BYTE "321Kaxkas-to 5 ctpoka 78 ¢ mudppamu 123",0
Prompt BYTE "Beenure ctpoky:",0
Msgl BYTE "BBeneHa cTpoka: [%s]",10,0
Msg2 BYTE "OtcoprupoBanHas ctpoka:[%s]",0
.DATA?

X  BYTE NN DUP (?)
Y BYTE NN DUP (?)

.CODE

input PROC PASCAL USES ebx s:PTR BYTE
LOCAL  stdin:DWORD

;get stdin
INVOKE __iob_func ;get stdin
mov stdin,eax
;input
mov ebx,s ;start of s
;repeating while not LF
@@: INVOKE fgetc,stdin ;get character from stdin

cmp al,LF

je @F :character is LF !

mov [ebx],al ;moving character to RAM (to s)
inc  ebx ;next free byte

jmp @B ;to next character input

@@:
mov BYTE PTR [ebx],0
mov eax,ebx
sub eax,s ; length of s

RET
input ENDP



; MpeoOpa3oBaHUE CTPOKH

sort

PROC
LOCAL

:get length -> n

INVOKE

mov

ecx,eax

;2. (strcopy a -> b)

inc
cld
mov
mov
rep
;3. (test n)
mov
cmp
jbe

dec
dec
5.
loop_i:
mov
mov
mov

mov
inc

;6.

loop_j:
mov

il
cmp
jb
cmp
ja

ecx

esi,a
edi,b
movsh

ecx,eax
ecx,1
exit

b
ecx

mov i_,ecx

esi,b
al,0
edx,0

edi,esi
ecx

inc edi
ah,[edi]

ah,'0’
continue_j
ah,'9’
continue_j

strlen,a

; ecx:=n-1
; fori:z=1ton-1
; [esi]:=b0 (k=0) nyneBoii! cumBOI B cTpOKE
; b0:=0
; flag:=0

D CX:=n-i+1

s =)+l
; ah:=Dblj]

; ah - digit ? ...
; not digit !

; not digit !

;8. HalineHa ouepenHas udpa

cmp
jae
mov
mov

ah,al
continue
[esi],ah
[edi],al

; b[j] <> b[K] ? (cpaBHeHuE)
; b[jJ] >=Db[K] ! (ecau mopsiioK PaBUIILHBII)
; b[J] <-> b[k] (ecam mopsiox HenpaBHILHBIN)

, b[j] <-> blk]

36

PASCAL USES eax ecx esi edi a:PTR BYTE, h:PTR BYTE
i :DWORD
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mov edx,1 ; flag:=1
;9.
continue: ; TIOPSIZIOK CIe0BaHUs UG P MpaBUIbHbIN !
mov esi,edi ; K=
mov al,[esi] s K=
;10, 11.
continue_j:
loop loop_j ; J:=j+1, ecim j<n, 6.
112,
test edx,edx
je exit
13, 14,
MoV  ecx,i_
loop loop i  1:=1+1, ecam i<n, 5.
15
exit: RET
sort ENDP
== MM === == oo
main PROC
; int 3
;input
INVOKE printf, ADDR Prompt
INVOKE input,ADDR X
;processing
INVOKE sort, ADDR X,ADDR Y
;output
INVOKE  printf, ADDR Msgl, ADDR X
INVOKE  printf, ADDR Msg2,ADDR Y
RET
main ENDP

END ;program

D:\Lab_05>lab05 ex.exe
Beeaute ctpoky:123

BBenena ctpoxka: [123]
OTtcoptupoBanHas cTpoka:[123]

D:\Lab_05>lab05 ex.exe
Beenute crpoky:321
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BBenena ctpoxka: [321]
OTtcoptupoBanHas cTpoka:[123]

D:\Lab_05>lab05 ex.exe
Beenute ctpoky:21

BBenena crpoxka: [21]
OtcoptupoBanHas cTpoka:[12]

D:\Lab_05>lab05 ex.exe

Beeaute crpoky:qdhdrfj3094421urjwjk1391-2f349r1-3492k

BBenena crpoka: [qdhdrfj3094421urjwjk1391-2f349r1-3492k]
OtcoprupoBannas crpoka:[qdhdrfj0111122urjwjk2333-3f444r4-9999K]

D:\Lab_05>lab05 ex.exe

Beaute ctpoky:jwr934301=4249113193284434i02iwjd2rmmf

BBenena crpoka: [jwr934301=4249113193284434i02iwjd2rmmf]
OtcoptupoBanHas ctpoka:[jwr001111=2222333334444448i99iwjd9rmmf]

D:\Lab_05>lab05_ex.exe
Beenute cTpoky:

BBenena ctpoxka: [
OTtcoptupoBanHas cTpoka:[]

D:\Lab_05>lab05 ex2.exe
Beeaute ctpoky:123

BBenena crpoka: [123]
OTtcoptupoBanHas cTpoka:[123]

D:\Lab_05>lab05 ex2.exe
Benute ctpoky:321

BBenena ctpoxka: [321]
OTtcoptupoBanHas cTpoka:[123]

D:\Lab_05>lab05 ex2.exe
Beeaute ctpoky:21

BBenena crpoka: [21]
OTtcoprupoBanHas cTpoka:[12]

3. OOBEKTHI HCCIIeOBaHUs, 000PYI0BaHUE, MaTePUAJIbl U HATJISITHBIC T10-
coous

OOBEKT UCCleI0BaHuUsl — CPEJICTBA U MPUEMBI Pa3padOTKU MporpamMm oopadboT-
KH CTPOK CUMBOJIOB C UCIIOJIb30BAHUEM ITPOIICTYP.
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B kauecTBe 000pynOBaHUSI UCMOIB3YIOTCSI IEPCOHATBHBIE KOMIBIOTEPHI yueO-
HBIX Ki1accoB kadeapsl [IMull (ayn. 12-207, 12-209, 12-211).

B kauecTBe ONEpanMOHHOW CHUCTEMBI HCIIOIB3YETCS ONEpPAlMOHHAs CHCTEMA
MS Windows XP SP2.

Cpena paspabotku — makpoaccembiep "Microsoft Macro Assembler Version
718"

CpenctBa BBOJA: KJIaBUATypa WM TEKCTOBBINA (aii.

CpenctBa BBoaa: 3kpan [1K wnu TekcToBBIN (haii.

4. 3amanue Ha padboty (pabouee 3a1aHue)

Pa3paborars nporpamMmy, KoTopasi BBOJUT CTPOKY X, BBIMOJHAET €€ Mpeodpa-
30BaHMUE M BBIBOJUT UCXOJIHYIO CTPOKY X M pe3yNbTaT MpeoOdpa3oBaHus — CTPOKY Y.

Juasnor paGoThl ¢ MPOTPAMMOM JTOTKEH BBITIISAIETh MPUOTUZUTEIHHO TaAK:

>prog.exe[Enter]

Beeaute cTpoky:X[Enter]

Beeaena ctpoka:X

Crtpoka-pesynbrat.Y

J1Jis BBITIOJTHEHUST BBOJIA M BBIBOJIA HY)KHO UCIIOJIB30BaTh T K€ (DYHKIIMH, YTO
u B unauuayanbHoM 3aaanuu K IJABOPATOPHAS PABOTA Ne 4. Ecnu dhyHKus
BBO/1a/BBIBOJIA SBJISICTCSI IOCUMBOJIBHOM, TO Ha €€ OCHOBE CJICYET CIeliaTh BHYTPEH-
HIOIO MPOLIEAYPY TaK, YTOOBI COOTBETCTBYIOIIAS OTICPAIlUsi BBO/IA/BBIBOJIA BBITOJIHS-
Jack C TIOMOIIbIO BBI30Ba MpoueAypbl (cM. mpoueaypy Input B mpumepe
lab05_ex.asm). Ilporenypa nomKHA UMETh HapaMeTp, MepeaaBaeMblil yepe3 CTeK —
aJipec BBOJUMOI/BBIBOIUMOMN CTPOKH.

[IpeobpazoBanue cTpoku X B CTPOKY Y CIEAYyeT BHITOIHITH TOXKE C TIOMOIIBIO
npouenypsl (HecKoJIbKHX mnpoueayp). OCHOBHasI MpoIeypa B 3TOM IPYIINe IPOLE Iy
JIOJDKHA UMETh 2 mapameTpa — ajapeca cTpok X u Y, nepegaBaembie yepe3 cTek. Jlis
poLeaypbl peodpa3zoBaHus CTPOKH X B CTPOKY Y pa3paboTaTh aaropuT™M B BHJIE
HYMEPOBAHHOT'O MEPEYHS IIIaroB Ha MceBaoKoae (MpUMEp CM. B MPUIIOKCHHUH) HIIH B
BUjie ONMOK-cXembl. JleTanm3anus ajaropuTMa I0JDKHA OBITH JTOCTATOYHOM ISl TIO-
CTPOEHUSI TPOTrpPaMMbl Ha YHUBEPCATHHOM S3BIKE MPOTPAMMHUPOBAHHS BBICOKOTO
ypoBHs (Takom kak C wim Pascal). Peanmm3oBats anroput™ B BUC MPOILEAYPHI Ha
S3BIKE accemouepa.

Takum oOpa3om, mporpamMMa JOJDKHA COJCpXaTh MHHHMYM 3 TPOIETYpHI:
TJIaBHYIO0 — Main; mporeaypy BBoja (BeiBoja) (B mpumepe — input); mpoueaypy mnpe-
obpasoBanus cTpoku X B CTpoky Y (B mpumepe — SOrt).

[lo kpaiineit Mepe, B OJIHON TPOIEAYPE MOJDKHBI MCIOJB30BATHCS JIOKAIBHBIC
nepeMeHHbIe B CTeKe. Bo Bcex mporeaypax siBHO UCHIOIb3YEMbIe PETUCTPHI JOKHBI
BOCCTaHABIIMBATh CBOM 3HAUCHHUSI JIO BHI30BA MPOIEIYphI (KpOME perucrpa eax, eciiu
OH HCIIOJIb3YETCS B KAYECTBE BO3BPAIIAEMOTO 3HAUCHHSI TPOIETYPhI-() YHKITHH).

[Iporpamma momKHA OBITH peaTn30BaHa B BYX BapHaHTaX.



40

B nepBoM BapuaHTe JJIsl HAllMCAaHUS U BbI30Ba MPOLEAYP HAJIO0O MAaKCUMaJIbHO
rcnosb3oBath Bo3MoxkHocTH aupekTuB PROTO, PROC, LOCAL, RET, INVOKE u
aBTOMAaTHYECKH (POPMUPYEMBIX MPOJIOTa U SMUIIOTa MPOLEAYp TaK, YTOObL:

— oOpauieHue K napameTpam npoueayp U JJOKaJIbHbIM [IEPEMEHHBIM B CTEKE BbI-
HOJIHAJIOCH C IOMOIIIBK0 CUMBOJIMYECKUX UMEH;

— TIPOJIOT, BKIIIOYAIOIINH B ce0s1 COXpaHEHUE U yCTAaHOBKY peructpa ebp, pesepsu-
pOBaHME MeCTa MO/ JIOKAJIbHbIE TIEPEMEHHBIE U COXPAaHEHHUE B CTEKE UCIIOJIb3Yye-
MBIX PErcTpOB, (pOpMHUpOBaICS aBTOMATHUUYECKU,;

—  BIWJIOT, BKIIIOYAIOMINN B c€0s1 BOCCTAHOBJIEHUE U3 CTEKA UCIOJIb3yEMbIX PETUCT-
POB, OCBOOOKIEHHE MECTA MOJ] JIOKAIbHbBIE IEPEMEHHBIE U BOCCTAHOBIJIEHUE Pe-
ructpa ebp, Bo3Bpar ynpasiieHus U3 MPOIEAYPhI C aBTOMATHYECKOW OYUCTKON
CTeKa OT nmapaMeTpoB GopMupoBaiics 1no aupexktuse RET;

—  BCE BBI30BBI MPOIIEAYP BHITOIHSIUCH ¢ oMol nupekTtuBbl INVOKE.

Bo BTOpoM BapuaHTe i HaNMMCAHMS W BBI30BA MPOLEAYpP HAA0 MUHUMAIbHO
UCIOJIb30BaTh BO3MOKHOCTU aupekTuBbl PROC; mis nokajgbHBIX NpOLEAYp HE HC-
MOJIb30BaTh MPOTOTHILI, HEe Hcroab3oBaTh aupekTuBbl LOCAL, RET, INVOKE u
aBTOMAaTHYECKH (POPMHUPYEMBIE MTPOJIOTH U SMUJIOTH IPOLEAYP TaK, YTOOBI:

— oOpauieHue K napameTpam Mpoueayp U JJOKaJIbHbIM IEPEMEHHBIM B CTEKE BbI-
TOJTHSITIOCH C TIOMOIIBIO KOCBEHHOH aJIpecalliil ¢ UCTIOIh30BaHUEM perucTpa ebp;

— TIPOJIOT, BKIIIOYAIOIINH B ce0s1 COXpaHEeHUE U yCTAaHOBKY peructpa ebp, pesepsu-
pOBaHME MeCTa MO/ JIOKAJIbHbIE IEPEMEHHbIE U COXPAHEHHUE B CTEKE UCIIOJIb3Yye-
MBIX PErHCTpOB, (hopMHUpoBaCs SBHO KOMaHIaMHU IIPOLECCOPa;

—  BIMJIOT, BKIIIOYAIOIINN B c€0s1 BOCCTAHOBJIEHUE U3 CTEKA UCIOIb3yEMbIX PETUCT-
POB, 0CBOOOKIEHIE MECTA IO/ JIOKAJIbHbIEC IEPEMEHHBIE U BOCCTAHOBJIEHUE pe-
ructpa ebp, Bo3Bpar ynpasiieHus U3 MPOIEAYPhI C aBTOMATHYECKOW OUYUCTKON
CTEeKa OT MapaMeTpoB GOPMUPOBAJICS SIBHO KOMaHAaMH MPOIECCOPa;

—  BCE BBI30BBI NMPOLIEAYP BHIMOIHSIKCH C TIOMOIIBI0 KoMaH/IbI Tporieccopa call (ec-
JIM HYXKHO, TO TIAPaMETPhI U3 CTEKa yIAISATh SIBHO).

5. XoJ paboThI (IMOPSIOK BBITOJHEHUS paOOThI)

B cpene onepanvonnoii cucrembl Windows XP ¢ mcnoas30BaHHEM Makpoac-
cembnepa Microsoft Macro Assembler Version 7 / 8 pa3paborats, 0TiaguTh U Ipo-
BECTH 00pabOTKY KOHTPOJBHBIX IPUMEPOB.

Jliist Bcex 3aj7ia4 M MCIOJIb3yEMbIX HETPHBHAIBHBIX MPOICAYp/DyHKIHHA pa3pa-
00TaTh W PEIIMTh KOHTPOJIBHBIC MPOTPAMMBI/TIPUMEPBI, PE3YJIbTAThl BBITTOJHCHHUS
KOTOPBIX OYCBHIHBI UTH JIETKO TPOBEPSIOTCS.

CoxpaHHTb pe3yabTaThl PadOTHI (pellieHHe OCHOBHBIX W KOHTPOJIBHBIX 33/1a4) B
TeKCcTOBOM (haiiae uiu B jokymente Word.

CoCTaBUTh OTUYET O BBITOJTHCHUH PAOOTHI.
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6. ConepxaHue oT4yera

OTuer nOMKEH COAEPHKATh!
TUTYyJIBHBIN JIUCT;
DopMyIUPOBKY IIENIH U 3a/1a4 PabOTHI;
NuauBuayansHOE 3a7aHue Ha padoTy;
Omnucanue MUCIONb30BAHHBIX MPOTPAMMHBIX M allllapaTHBIX CPEJICTB JJIs BBIO-
HEHUS pabOTHI;
Onucanue xoxa pabOThl ¢ yKa3aHUEM ITANOB M TMOSICHEHUSMU HCIOJIb3yEeMbIX
petieHui (METOIOB, MPOrpaMM, MPOLEAYP, ONOIHOTEK);
CIHCOK MCITOJIb30BaHHBIX HCTOYHHKOB.

7. Cnrcok Oubnamorpapuyeckux HICTOYHUKOB

Makaposa, H.B. Mndopmaruka : yueOnuk mist By3os / H.B.Makaposa [u 1p.];
nox pea.H.B.MaxkapoBoii.— 3-e u3z., nepepad.— M.: @UHAHCHI U CTATUCTHUKA,
2007.— 768c.

AoGens, I1. AccemOunep. S3bik u iporpammupoBanue st IBM PC / T1. AGenb;
nep.c anri. noj pea.C.M.MousiBko.— 5-¢ u3a.— Kues: Outpon:Kopona-Bek,
2007.— 736c¢.

Abens, I1. AccemOuep. S3bik 1 iporpammupoBanue st IBM PC /

[1. A6enp;nep.c anrn.nox pea.C.M.MousiBko.- 5-¢ uza. - Kues : Dn-
tpor:Kopona-Bek, 2007 .- 736c¢.

IOpos, B.H. Assembler : npaktukym:yue6Hoe mocobue as By3os / B.M.FOpos
.- 2-¢ w311, - M.[u ap.] : [Tutep, 2006 .- 400c.

Kmakun, A.I1. Apxurektypa 9BM : yue6.mocodue mis Bry3oB / A.IL.Kmakun
.- CIIG. : BXB-IlerepOypr, 2006 .- 320c.

Marpna, FO.C. Accemonep mst mporeccopos Intel Pentium / FO.C. Marna.—
M.[ap.]: [Tutep, 2006.— 410c.
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JIABOPATOPHAS PABOTA Ne 6

"Pa3paboTka nmporpaMmMmbl 00pab0TKa MacCHBa LEJIBIX YUCeT"

1. llenp u 3amaun pabOTHI

OcBouTh cpelicTBa U MpUEMBbl pa3paboTka mporpaMm oOpabOTKa mMaccuBa Ie-
JIBIX YHCEIL.

2. O01re moa0KeHus (TeOpeTHUECKHIE CBEICHUS)

[Tpumep nmporpammbl 06pabOTKa MaccHBa IEJIbIX YUCEI.
.686
.MODEL FLAT,C
INCLUDE in_out.inc

STACK
.DATA
NN = 200
NNs = 2000
Prompt BYTE "Beenure maccus %s:",0
msg BYTE "Maccus %s:",0

Title ABYTE "A"0

Title BBYTE "B",0

Title CBYTE "C",0

I_form BYTE "%d",0
0_form BYTE "004d",0
o LF BYTE 0Ah,0

DATA?

buff BYTE NNs DUP (?)
AA SWORD NN DUP (?)
BB SWORD NN DUP (?)
CC SWORD NN DUP (?)
m DWORD ?

n DWORD ?

.CODE

input PROC PASCAL USES ebx esi tit:PTR BYTE, A:PTR SWORD
LOCAL  x:SDWORD,i:PTR BYTE,m_:DWORD
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;input string
mov esi,A
INVOKE printf, ADDR Prompt,tit
INVOKE gets,ADDR buff+1
INVOKE strlen,ADDR buff
mov WORD PTR buff[eax],0020h
mov m_,0
mov 1,OFFSET buff

;parsing of string
loopl:
INVOKE sscanf,i,ADDR i_form,ADDR x
cmp eax,l
jne  exit
inc m_
mov eax,X ; convertion to SWORD
mov SWORD PTR [esi],ax ;and A[m]=x
add esi,2
mov ebx,i
@@: inc  ebx
cmp BYTEPTR [ebx],"’ ; compare with space
je @B
@@: inc  ebx
cmp BYTEPTR [ebx],"" ; compare with space
jne @B
mov i,ebx
jmp loopl

exit:
mov eax,m_
RET

input ENDP

output PROC PASCAL USES eax ebx ecx tit:PTR BYTE, A:PTR
SWORD, m_:DWORD
LOCAL  x:SDWORD,n_:DWORD

;output title
INVOKE printf, ADDR msg,tit

;output elements
mov ebx,A
mov ecx,m_
cmp ecx,0
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je exit

@@: mov n_,ecx
mov ax,[ebx]
cwde ; expansion to DWORD
mov  X,eax
INVOKE printf, ADDR o_form,x
add ebx,2
mov ecx,n_
loop @B

exit:
INVOKE printf, ADDR o_LF
RET

output ENDP

;--change- (insert zeros left) ---------------=-mmmmoeeem-
change PROC PASCAL USES ecx esi edi APTR SWORD,
m_:PTR DWORD, n_:DWORD

:moving elements to right

mov esi,m_
mov  ecx,[esi]
MoV  esi,ecx
dec esi
shl  esi,1
add esi,A
mov edi,n_
dec edi
shl  edi,1
add edi,A
std
rep  Movsw
cld

‘make zeros
MoV ecx,n_
mov esi,m_

sub ecx,[esi]
@@: mov SWORD PTR [edi],0
sub edi,2
loop @B
exit:
mov esi,m_
mov ecx,n_
mov [esi],ecx
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RET
change ENDP

;--changel-- make zero right --------------=-----mo-mmmmm e
changel  PROC PASCAL USES ecx esi edi APTR SWORD,
m_:PTR DWORD, n_:DWORD

;make zeros
mov ecx,n_
mov esi,m_
sub ecx,[esi]
je exit
mov edi,[esi]
shl  edi,1
add edi,A

@@: mov SWORD PTR [edi],0
add edi,2
loop @B

exit:
mov esi,m_
mov ecx,n_
mov [esi],ecx
RET

changel  ENDP

: insertion method
sort PROC PASCAL USES eax ebx ecx esi edi A:PTR SWORD,
m_:DWORD

;test of length
mov ecx,m_
cmp ecx,1
jbe exit

dec ecx ; ecx:=m-1
mov esi,A
loop_i: add esi,2
mov ax,[esi] ; t=A[]
mov edi,esi ;o=
@@: sub edi,2 )=l
cmp  edi,A ;jemp 1
jb  @F
cmp [edi],ax
jle @F



46

mov bx,[edi] s A[J+1]:=Al]
mov [edi+2],bx
jmp @B

@@: mov [edi+2],ax ; A[j+1]:=t
loop loop i

exit: RET

sort ENDP

1= MAKE  Cmmmmmm oo e
; C[1]:=4*i-(A[i]+B[i])/3+BJi]
make C PROC PASCAL USES eax ebx ecx esi edi A:PTR SWORD,
B:PTR SWORD, C_:PTR SWORD, m_:DWORD
LOCAL  x3:SWORD

;test of length
mov ecx,m_ ; I=ecx:=m
cmp ecx,1
jb  exit

mov x3,3

mov esi,A

mov edi,B

mov ebx,C_

mov eax,ecx

shl  eax,1

add esi,eax : eSi=A+m*2
add edi,eax  edi=B+m*2
add ebx,eax : ebx=C+m*2

@@: sub esi,2 ; Ali]=[esi]
sub edi,2 ; B[i]=[edi]
sub ebx,2 ; C[i]=[ebx]
mov ax,[esi] ; ax:=A]l]
add ax,[edi] ; ax:=A[i]+BJi]
xor  dx,dx ; dx:=0000 (peructp dX moKeH OBITH 3aIOJHCH 3Ha-
KOBBIM Pa3psiIoM PerucTpa ax)
cmp ax,0
jge  continue
not dx ; dX:=FFFF (peructp dX g0/mkeH ObITH 3aIIOJIHEH 3HA-
KOBBIM Pa3psijioM pEerucrpa ax)
continue:
idiv. x3 ; ax:=[dx:ax]/3=(A[i]+B[i])/3
sub  ax,[edi] ; ax:=(A[i]+BIi])/3-Bli]
mov dx,cX dx:=i
shl  dx,2 ; dx:=47*i
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sub  dx,ax ; dx:=dx-ax=4*i-(A[i]+B[i])/3+B[i]
mov [ebx],dx ; CJ[i]:=dx
loop @B =il

exit: RET

make C ENDP

L L B
main PROC

: int 3

;input

mov buff,''; set first character of buffer -> "'
INVOKE input,ADDR Title_ A/ ADDR AA
mov m,eax
INVOKE input,ADDR Title_B,ADDR BB
mov n,eax

;change & sorting

cmp eax,m
je sort B
ja.  @F

INVOKE change,ADDR BB, ADDR n, m
INVOKE sort, ADDR AA, m
jmp processing
@@: INVOKE change,ADDR AA, ADDR m, n
sort_B: INVOKE sort,ADDR BB, n

processing:
INVOKE make C,ADDR AA,ADDR BB,ADDR CC, m

;output result
INVOKE output,ADDR Title_A,ADDR AA, m
INVOKE output,ADDR Title B,ADDR BB, n
INVOKE output,ADDR Title_C,ADDR CC, m

RET
main ENDP

END ;program

3. OOBEKTHI HCCIIeIOBaHUs, 000PYI0BaHUE, MaTepUaJIbl U HATJISTHBIC T10-
coous

OOBeKT uccienoBaHusi — pa3paboTka mporpaMmbl 00paboTKa MaccuBa IEJIBIX
YHCEIL.
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B kauecTBe 000pynOBaHUSI UCMOIB3YIOTCSI IEPCOHATBHBIE KOMIBIOTEPHI yueO-
HBIX Ki1accoB kadeapsl [IMull (ayn. 12-207, 12-209, 12-211).

B kauecTBe ONEpanMOHHOW CHUCTEMBI HCIIOIB3YETCS ONEpPAlMOHHAs CHCTEMA
MS Windows XP SP2.

Cpena paspabotku — makpoaccembiep "Microsoft Macro Assembler Version
718"

CpenctBa BBOJA: KJIaBUATypa WM TEKCTOBBINA (aii.

CpenctBa BBoaa: 3kpan [1K wnu TekcToBBIN (haii.

4. 3amanue Ha padboty (pabouee 3a1aHue)

PaspaboTars nmporpamMmy, KOTOpast BBOJUT JiBa MacCHBa IeNbIX yrcea — Au B — u

dbopmMupyeT 1Mo HUM HOBBIH MaccuB — C (mpeamonaraeTcst, 4TO YUCIO IJICMEHTOB

maccuBa A paBHO M, maccuBa B — n; mpu atom m>0, n>0).

Yuco snemenToB HoBoro MaccuBa C — K — onpenensiercs mo npasuiry K=min(m,n)

wim k=max(m,n). ITpu 3ToM ouH u3 ucxoaHbix MaccuBoB (A wian B) MoxeTt nzme-

HUTH CBOIO pa3MepHOCTh! JIpyroi, y KOTOPOro He MEHSAETCS YMCIIO DJIEMEHTOB, Mepe]l

dopmupoBanuem C 10KEeH OBITH OTCOPTUPOBaAH (eci N=M, TO CJIETYET COPTUPO-

Bathb B).

[TpaBuia onpenencHus yucia K aeMmeHToB HOBOoro MaccuBa C, coriacoBaHus 4Hciia

aneMeHTOB B MaccuBax A, B u pacuera snemenToB MmaccuBa C onpeaesnsitoTcs B UH-

JTUBUYTBHOM 3aJ[aHHH.

B mapamerpax WHAMBHIYAIBHOTO 3aJaHMsI YKa3bIBAIOTCS

7. Tum sneMmenToB MaccuBoB A, B, C: BYTE, SBYTE, WORD, SWORD, DWORD
i SDWORD:;

8. mnpaBuio onpeaenenus yncia 3nemMeHToB K maccuBa C: k=min(m,n) wiu
k=max(m,n);

9. o6macte yceuenus (mpu K=min(m,n)) / pacmmpenus (nmpu k=max(m,n)) oosbiire-
ro / menbInero (Mo KOJIMYECTBY DJIEMEHTOB) MAacCHBa: CJICBa UJIH CIIpaBa,

10. mopsiIoK COPTUPOBKH MACCHBA, B KOTOPOM HE MEHSETCS YHCIIO SJICMCHTOB,

11. npasuno nonyuenus C[i]:=f(i,A[i],B[i]) (i=1,2,...,k) (3nech ncnonw3yrorcs mac-
cuBbl A 1 B ¢ y)ke H3MEHEHHBIM (€C)TH HY>KHO) YUCIIOM 3JIeMeHTOB — K).

[Ipumeuanus:

k 1. 1]: tuner BYTE, WORD, DWORD npeamnoaraiotT HCIOIb30BaHHAS YUCEIT
0e3 3HaKa (Topko HeoTpunareabHbiX); Tubl SBYTE, SWORD, SDWORD cooTtBeT-
CTBYIOT YHCJIaM CO 3HaKOM (hopMaTa OaiT, CIIOBO U IBOMHOE CJIOBO COOTBETCTBEHHO;

K 1. 3]: IS cortacoBaHus pa3MepHOCTH mpu K=min(m,n) u3 GosbIero mo Ko-
JIMYECTBY AJIEMEHTOB MaccuBa A min B uckimovaroTcss HavyaabHbIE dJIEMEHTHI (Ipu
YCEUCHUHU CjIeBa) WM IMOCICAHHME OdJIeMeHThl (MpU YyCEYeHHMH CIpaBa); IpHu
k=max(m,n) B MEHBIINI MO KOJUYCCTBY DJIEMEHTOB MaccuB A min B mobaBistorcs
HYJICBBIC 3JIEMEHTBI — B HA4YaJlo MPH PaCIIMPEHUM CJIeBa WM — B KOHEI[ IIPH PaCIIH-
PCHHH CITPaBa;

K 1. 5]: B f(X) nenenus BBIMOMHATH HALIEIO; €CIIU MPH JCJICHUU 3HaMeHaTeb d
okasbiBaeTcs paBHbIM 0, To monarats d=1; Beipaskenne Mod(X,y) o603HaYaeT OCTATOK
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ot nenenus X/y (cuurarh, uro Mod(X,0)=0); BeIpakeHue XM 0003HAYACT CTCICHb
Buga X',

K pa0oTe B IIEJIOM: 3Ta Mmporpamma OyaeT OCHOBOU mpu (POPMUPOBAHUM KOH-
TPOJIBHBIX 3a/IaHUH Ha 3a4eTe; 1O 3aJIaHUI0 MPEroaBaTeiss Haao OyaeT BHECTH W3-
MEHEHHSI B POTPAMMY B COOTBETCTBHH C U3MECHEHHUEM 3aJIaHUSl B OJTHOM IYHKTE: 2],
3], 4] nnm 5]; ckoMIWIMPOBATh U MPOJAEMOHCTPUPOBATH H3MCHCHHBI BapHAHT TIPO-
IpPaMMBI.

YkazaHusi:

1) JomxHbI OBITH pa3paboTaHbl mpoleayps (¢ mapameTpamu B cTeke!):

— input(promt, address) — nporieypa BBo/1a, BO3BpAIllafoIas B €aX YKCIIO BBEIACH-
HBIX 3JICMEHTOB:
promt — aapec cTpoku 3ampoca, address — aapec Maccupa;

— change(address,*m,*n) — nporenypa moaudukanuu ogHOro Maccuba (M->n):
address — anpec MaccuBa, — *m ajgpec UCXOHOW Pa3MEPHOCTH, *N — aapec pas-
MEPHOCTHU PE3yJIbTATa;

— sort(address,m) — mporeaypa COPTUPOBKH MacCHUBA:
address — agpec MaccuBa, M — YUCIIO IIEMEHTOB MaCcCHBa;

— make_C(*A,*B,*C,k) — nponienypa ¢popmupoBanus maccusa C:

*A, *B, *C — anpeca maccuBoB A, B, C cooTBeTCTBEeHHO; K — YHCII0 3]1eMEHTOB
HoBOro maccusa C;

— output(message,address,k) — mporerypa BeIBOJia MacCHUBa:
message — ajapec Hadajga pparMeHTa CTPOKH-COOOIICHNUS, MHIUBU Y ATU3UPYIO-
IIer0 BBIBOAMMBIN MaccuB; address — aapec maccuBa; K — 9MCIIO 3JIEMEHTOB Mac-
CHUBa.

2) Beoa B mporenype input ciaeayeT BBIMOIHATH ¢ noMolnbio CRT-dyHkimii
gets u sscanf Tak, yToObl BBOJAMMBIC YKCIIa MOYKHO OBLJIO HAOMpaTh B OJHOW CTPOKE
gyepe3 mpoOen. Uncao ducen He BBOJIUTCS OTIEIBHO, a TIOJICYUTHIBACTCS KaK YUCIIO
BBCJICHHBIX YUCEI.

3) BeiBoj B niporienype output BeimosHsATh ¢ momonisio CRT-dyukmuu fprintf.

4) YMHOxeHue Ha 2, 4, 8 BBINOIHATH C MOMOIIBI0 ApUPMETHICCKIX KOMaH]I
caBura BieBo sal

5) llenenue Ha 2, 4, 8 BBINOIHATH C IOMOIIBIO apU(PMETHUESCKIX KOMAH]T CIIBH-
ra BIpaBo Sar

5. Xoa paboTsI (TOPSI0K BBITOJIHEHUS pabOThI)

B cpene onepanmonnoii cucremb Windows XP ¢ ucrnosp30BaHHEM MaKpoac-
cemOiepa Microsoft Macro Assembler Version 7 / 8 pa3paboraTh, OTJIaauTh U MPO-
BeCTH 00pabOTKY KOHTPOJIbHBIX IPUMEPOB.

Jlnst Bcex 3a7iad M MCIOJIb3YEMbIX HETPUBHAIBHBIX MPOIeayp/DyHKIMN pa3pa-
00TaTh W PEHIUTh KOHTPOJBHBIC MPOTPAMMBI/TIPUMEPBI, PE3YJIBTAThl BBIMOJIHEHHSI
KOTOPBIX OYEBHJIHBI WIIH JIETKO MTPOBEPSIOTCA.
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CoxpaHHTb pe3yabTaThl Pa0OTHI (pEllicHHe OCHOBHBIX M KOHTPOJIBHBIX 33/1a4) B

TeKkcTOBOM (haiine uwiu B jokymente Word.

oOdE

CocTaBUTh OTYET O BHIMOJIHCHUU pa6OTBI.

6. ComeprxaHue oTyera

OTueT JOJKEH COAePkKaTh:
TUTYJIBHBIN JIUCT;
DopmMyIMPOBKY 1IEJIN U 3a/1a4 PabOTHI;
NuauBuayanbHOE 3a1aHUE HA PadoTy;
OrnucaHue UCIOIb30BAaHHBIX POTrPAMMHBIX U alapaTHBIX CPEJICTB Il BBITIOJ-
HEeHUs1 paboTHI;
Onucanne xoAa paOOThl ¢ yKa3aHUEM ATAllOB W TMOSICHEHUSIMU HUCIIOJIb3YEMbIX
peteHui (MEeTOI0B, MPOrpaMM, MPOLEAYpP, ONOIHOTEK);
Cnucok UCIOJIb30BAHHBIX UCTOYHUKOB.

7. Cniucok OubnmorpamuecKux UCTOUYHUKOB

Maxkaposa, H.B. adopmaruka : yaeOnuk mist By3oB / H.B.Maxkaposa [u 1p.];
nox pea.H.B.MaxkapoBoii.— 3-¢ u3z., nepepad.— M.: @UHAHCHI U CTATUCTHUKA,
2007.— 768c.

AoGenb, I1. Accembaep. SA3bik 1 mporpammuposanue st IBM PC / I1. AGens;
niep.c anri. nox pea.C.M.Monsisko.— 5-¢ uzn.— Kues: Dutpon:Kopona-Bek,
2007.— 736c¢.

Aobens, I1. AccemOiep. SI3bik u nporpammuposanue s IBM PC /

[1. AGenb;nep.c anra.nona pea.C.M.MossiBko.- 5-¢ uzn. - Kues : On-
tpon:Kopona-Bek, 2007 .- 736c¢.

FOpos, B.H. Assembler : npaktukym:y4ue6HOe mocobue ais By3os / B.M.FOpos
.- 2-e 3. - M.[u ap.] : ITutep, 2006 .- 400c.

Kmakun, A.I1. Apxutektypa 9BM : yue6.nmocodue mis Bry3oB / A.Il.Kmakun
.- CIIG. : BXB-IletrepOypr, 2006 .- 320c.

Margna, 10.C. Accem6nep mst npoueccopos Intel Pentium / 1O.C. Marna.—
M.[np.]: [Tutep, 2006.— 410c.
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JIABOPATOPHAS PABOTA Ne 7

"Pa3paboTka nporpaMMbl 00paOOTKH BEIIECTBEHHBIX YUCE
C UCIIOJIb30BAHMEM MAaTEeMaTUYECKOI0 compoleccopa’

1. lens u 3amaun pabOTHI

OcBOUTH CpeicTBa W MPUEMBI pa3pabOTKH MporpaMm 0O0pabOTKU BEIIEeCTBEH-
HBIX YHCEJI C UCIOJIb30BAaHUEM MAaTEMATHYECKOTO COMPOIECCOopa.

2. O01re moaoKeHus (TeOpEeTHUECKHIE CBEICHUS)

HpI/IMepBI HCIIOJIB30BaHUA 06pa6OTKI/I BCIICCTBCHHBIX YUCCJI C UCITIOJIB30BaHU-
€M MaTCMaTUYCCKOro corpomneccopa.

Nonarithmetic Instructions Arithmetic Instructions
FABS F2XM1
FCHS FADD (P)
FCLEX FBLD
FDECSTP FBSTP
FFREE FCOMP(P) (P)
FINCSTP FCOS
FINIT FDIV(R) (P)
FLD (register-to-register) FIADD
FLD (extended format from memory) FICOM(P)
FLD constant FIDIV(R)
FLDCW FILD
FLDENV FIMUL
FNOP FIST(P)
FRSTOR FISUB(R)
FSAVE FLD (conver-
sion)
FST(P) (register-to-register) FMUL(P)
FSTP (extended format to memory) FPATAN
FSTCW FPREM
FSTENV FPREM1
FSTSW FPTAN
FWAIT FRNDINT
FXAM FSCALE
FXCH FSIN
FSINCOS
FSQRT

FST(P) (con-
version)

FSUB(R) (P)

FTST



52

FUCOM(P) (P)
FXTRACT
FYL2X
FYL2XP1

FINIT

FLD (extended format from memory)
fid z ; DQ
fld fpu 2;DQ 2.0

MOJKHO 3arpyKaTb (1)I/IKCI/IpOBaHHBIC KOHCTAHTBI (- CIICHUAJIBHBIC KOMaHIILI)
FSTP (extended format to memory)
fstp z

®dparment ymHoxenus Z Ha 2.0 (z=z*2)
(vaunmanu3anus finit He o0s13aTenbHa, HO PEKOMEHIYETCS )

fld z

fid fpu 2;2
fmul

fstp z

3. OOBEKTHI HCCIIeIOBaHUs, 000PYI0BaHUE, MaTePUAIbl U HATJISTHBIC T10-
coous

OOBEKT UCClIeI0BaHUs — CPEJICTBA U MPUEMBI Pa3padOTKU MporpamMm oopadboT-
KM BEILIECTBEHHBIX YHCEN C UCMOJIb30BAHUEM MATEMATUUECKOTO COMPOIIECCOPA.

B kauecTBe 000pyn0BaHUS UCHOIB3YIOTCSI IEPCOHATBHBIE KOMIBIOTEPHI yueO-
HBIX KiaccoB kadeapsl [IMull (ayn. 12-207, 12-209, 12-211).

B kauecTBe ONEpanMOHHOW CHUCTEMBI HCIIOIB3YETCS ONEpPAlMOHHAs CHUCTEMA
MS Windows XP SP2,

Cpena paspabotku — makpoaccemoiep "Microsoft Macro Assembler Version
718"

CpenctBa BBOJA: KJIaBUATypa WM TEKCTOBBINA (aii.

CpenctBa BBoaa: 3kpan [1K wnm TekcToBbIN (hai.

4. 3amanue Ha padboty (pabouce 3a1aHme)

Pa3pabotarb mporpammy, KOTopasi BBOAUT JIBa MACCHMBA BELIECTBEHHBIX YHCEl
— Au B - u popmupyer nmo HuM HOBBII MaccuB — C (mpearmosaraercsi, 4To YUCIO
3JIEMEHTOB MaccuBa A paBHO M, MaccuBa B — n; mpu atom m>0, n>0).

Yucno snemeHToB HOBOro maccuBa C — K — ompenensercss mo mpaBuity
k=min(m,n) wim k=max(m,n). [Ipu 3ToM OaMH U3 KCXOMHBIX MaccuBOB (A miu B)
MOKET U3MEHHUTh CBOIO pa3MepHOCTh! JIpyrol, y KOTOporo He MEHAETCS YUCIO 3Jie-
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MEHTOB, niepea popmupoBanreM C A0DKEH OBITH OTCOPTUPOBaH (ecau N=M, To ciie-
AyeT copTupoBarth B).

[MpaBuna onpenencHus yucia K amemenToB HOBoro MaccuBa C, coryracoBaHus
qrclia AJIEMEHTOB B MaccuBax A, B u pacdera snemenToB MaccuBa C ONpenesstoTcs
B MHIUBUIyabHOM 33 JaHUU.

B nmapamerpax MHINBUAYAIBHOTO 33 JaHUS YKA3bIBAIOTCS
12. tun snemenToB MaccuBoB A, B, C: DWORD, QDWORD, TBYTE;

13. npaBwiio onpeaeneHus yncia 3aeMeHToB K maccusa C: k=min(m,n) wau
k=max(m,n);

14. o6nacts yceuenus (mpu kK=min(m,n)) / pacumupenuns (mpu k=max(m,n)) donbime-
ro / MeHbIiero (Mo KOJUYECTBY 3JIEMEHTOB) MAacCHBA: CJICBA MM CIIPaBa,

15. nopsa0K COPTUPOBKHM MACCHBa, B KOTOPOM HE MEHSCTCS YHCIIO SJICMCHTOB;

16. npasuno nonyuenust C[i]:=f(i,A[i],B[i]) (i=1,2,...,k) (31ech ncnoan3yrorcs mac-
cuBbl A 1 B ¢ y)xe n3MEHEHHBIM (eCiIi HY>KHO) YHCIIOM 3JIeMeHTOB — K).

5. XoJ paboThI (IMOPSIOK BBITOJHEHUS paOOThI)

B cpene onepanmonnoii cucrembr Windows XP ¢ ucmosbp3oBaHreM Makpoac-
cembnepa Microsoft Macro Assembler Version 7 / 8 pa3paborars, oTiIaauTh U TpPO-
BECTH 00pabOTKY KOHTPOJBHBIX TPUMEPOB.

Jlns Bcex 3a7a9 M MCIOIb3yEeMbBIX HETPUBHABHBIX MPONEAyp/PyHKIIMA pa3pa-
00TaTh W PEIIMTh KOHTPOJIBHBIC MPOTrPAMMBI/TIPUMEPBI, PE3YIbTaThl BBITOJHCHHUS
KOTOPBIX OYCBHIHBI WITH JISTKO TPOBEPSIOTCS.

CoxpaHHTb pe3yabTaThl PadOTHI (pellieHHe OCHOBHBIX U KOHTPOJIBHBIX 33/1a4) B
TeKCcTOBOM (haiie uiu B jokymente Word.

CoCTaBUTb OTUYET O BBITOJTHCHUH PAOOTHI.

6. Conepxanue oTuera

OTuer noKEH COAEPKATh!
TUTYyJIBHBIN JIUCT;
DopMyIUPOBKY LEIU U 33a]1a4 padOTHhI;
NuauBuayanbHOE 3a1aHUE HA padoTy;
OnucaHne UCIOIb30BaHHBIX IPOrPAMMHBIX U alllapaTHBIX CPEJICTB ISl BBIMIO-
HEHUS pabOTHI;
5. Onucanue xona pabOThl C yKa3aHHUEM JTAllOB U MOSICHEHUSIMU HMCIOJIb3YEMBbIX
petenuii (METOI0B, IPOTrPaMM, MPOLELYp, ONOIHOTEK);
6. CnucoK MCIOJIb30BaHHBIX HICTOUHUKOB.

PO E

7. Cnrcok Oubnanorpa@uieckux HCTOUYHUKOB

1. Makaposa, H.B. UndopmaTuka : yueOuuk ais By3os / H.B.Makaposa [u ap.];
nox pea.H.B.MaxkapoBoii.— 3-e u3z., nepepad.— M.: @UHAHCHI U CTATUCTHUKA,
2007.— 768c.
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. Abens, I1. Accembunep. 3wk u nporpammupoBanue it IBM PC / [1. AGens;
nep.c auri. noj pea.C.M.MousiBko.— 5-¢ u3a.— Kues: Dutpon:Kopona-Bek,
2007.— 736c¢.

. Abenn, I1. AccembOuep. S3bik 1 nporpammupoBanue it IBM PC /

I1. AGennb;niep.c anri.noxa pea.C.M.MonsBko.- 5-¢ u3a. - Kues : On-
tpom:Kopona-Bek, 2007 .- 736c¢.

. FOpoB, B.W. Assembler : npaktukym:yae6H0e mocobue st By3os / B.M.IOpos
.- 2-e u3a. - M.[u np.] : ITutep, 2006 .- 400c.

. Kwmaxkun, A.Il. Apxutektypa 9BM : yue6.mocobue as Bry30B / A.IT.)Kmakun
.- CII6. : BXB-IleTepoypr, 2006 .- 320c.

. Marna, 10.C. Accem6iep ms nporieccopos Intel Pentium / FO.C. Marga.—
M.[ap.]: [Tutep, 2006.— 410c.
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JIABOPATOPHAS PABOTA Ne 8

"Pa3paboTka mporpaMmMsl ¢ 00paOOTKOM MpephIBAHUM U UCKITIOUEHUM comporneccopa’

1. llenp u 3amaun pabOTHI

OCBOUTH CpeJICTBA U MPUEMBI pa3pabOTKU MPOrpaMMm ¢ 00pabOTKOM MpephIBa-
HHUM Y UCKIIFOYECHUN compoleccopa.

2. O0mre moaoKeHus (TeoOpeTHUECKHIE CBEICHUS)

Opranuzanus npepbsiBaHus Mpoueccopa

B nporecce BbimonHeHus J11000M mporpamMmel, kak BHyTpu OBM, Tak u BO
BHEIIHEH cpene (MalIMHBI MCIIONB3yeMbIC ISl YIPABICHUS HEKOTOPBIMHU OOBEKTa-
MH), MOTYT BO3HUKATh HEKOTOPBIC COOBITHSI, KOTOPBIE TPEOYIOT HEMEIJICHHOH, OIpe-
JICJICHHOW JIJISl 3TOr0 COOBITUS peaklMH, Kak co cTOpoHbl OBM, Tak u cO CTOpOHBI
nporpammMbel. BM BpeMEHHO IpeKpaniaroT BBIIIOJHEHUE TEKYILIEW NPOrpaMMbl, Iepe-
XOJIUT K BBITIOJHEHUIO HEKOTOPOM APYroM MpOrpaMMbl, CHEUUAIBHO MPELYCMOTPEH-
HOM JJIS 3TOTO cliydasi, a 0 3aBEPILICHUH CeUuaibHON mporpamMmmsl DBM

BO3BpAIACTCSA K BBIITOJHEHHUIO MCXOIHOM IporpaMmbl. Tako mpouecc mepe-
X07la K CIeIUaJIbHBIM MPOrpaMMaM 1 0OpaTHO HOCUT Ha3BaHUS MPEPHIBAaHUE, IPUUEM
MCXOJHAsl IPOrpaMMa Ha3bIBaeTCsl IPEPBAHHOM, a CIIEIMAIbHAs IpOrpaMMa - Ipephl-
Baroias. PasnuyHoro pona curnainel, KoTopbie uHGopmMupyoT 9BM o HacTymieHun
COOBITHSI, HOCST Ha3BaHUE 3ampoca npepsiBaHus. Jlroboe mpepbiBaHre TEKyIIeH mpo-
IPaMMBbI 3aKJIF0YAETCS B TOM, YTO!

1) Ilpoueccop mpekpaiaer e¢ BHITOTHEHUE

2) 3amomuHaeT MH(GOPMAIUIO, HYXHYI IS MPOJOJDKCHHS BBITIOJIHEHUS TPO-
rpaMMBbl C TOUKH MIPEPHIBAHUSL.

3) IlepexoauT K BHIMOJIHEHUIO CIIEIUAIBHON IPOTPAMMBI.

4) Tlocne WCTONHEHUS CHENUATBHON MPOTpaMMBbI, YIIPABICHUE BO3BPAILIACTCS HC-
XOJIHOM IIporpaMmme.

3anpockl Ha PephIBAaHUE MOTYT BOSHHKHYTh BHYTPH KOMITbIOTepa (cOOM B He-
KOTOPOM YCTPOMCTBE, NEPENOJHEHUE Pa3PSAIHON CETKH, MONBITKA JCICHUS HAa HYJIb,
TpeOoBaHKE MPEephIBaHMI BBOIa-BhIBOJIA | T.11.). HecMOTpst Ha mporpamMmy UCTOUYHHUK,
BPEMEHHOW MOMEHT IOSIBJICHUS IPEPBIBAHUS OIPEACIUTh HE BO3MOXKHO. TO ecTh 3a-
IIPOCHI IPEPBIBAHUS ACHHXPOHHBI 10 OTHOILIEHUIO K NporpamMme. MOMEHTHI BO3HUK-
HOBEHUSI IPYrUX COOBITUH MOXHO 3apaHee Mpeickas3arh. [Ipy MHOTOKpaTHOM HC-
M0JIb30BAHUU TPOTPAMMBI 3TH COOBITHSI OYAYT BO3HHUKATh B OJHO BpeMs (orepanun
OoOMEHa, MEPeNOSHCHUS) - CHHXPOHHBIC COObITHs. CaMble CIIOXKHBIE COOBITUSI aCHH-
XpoHHbIE. {151 opraHu3anuy MpaBUJIbHOM pabOThl OCHOBHOW M MpephIBarOUIed Mpo-
IPaMMBbl HY’KHO YIIPaBJICHHE. DTa KOOPAMHALUS PEAU3YETCS CUCTEMAaMHU IPEPbIBA-
HUsA. OCHOBHBIMU (DYHKITUSIMHU SIBJISIFOTCS CIIEAYIOIIHE:
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1) BpeMEHHOW OCTaHOB BBIMOJIHSIOIICH IPOrPpaMMBbI M BEIOOD 3ampoca Ha 00CIy-
JKUBAHUE

2) 3alOMHHAHUE COCTOSHHS MPEPBAHHON POTPAMMEI

3) WHHIMMPOBAHUE MPOTPAMM - 00OPAOOTUYNKOB IMPEPHIBAHUS

4) oO0CITy)XMBaHHE - BBIMTOJIHCHHUE MIPEPBIBAIOIICH MTPOTPaMMBI

5) BoccTaHOBIIEHHE COCTOSIHUS IPEPHIBAIONICH ITPOrPaMMBI  BO3BPAT K BBITIOJIHE-
HUIO UCXOJHOM ITPOTPaAMMBI

OTH (QYHKIUU TaKXKe HA3BIBAIOT MOCIEAOBATEIBHOCTHIO 00pa0OTKH J1000TO
3ampoca Ha MpepbhIBaHHUE.

JIro60ii 3ampoc Ha mpepbIiBaHuEe POPMUPYETCS IO COOTBETCTBYIOIIEH MPUYMHE.
OObruHoO: IR [0:n] -peructp npepsiBanus. OT MOMEHTa BBIPAOOTKH 3ampoca 10 MO-
MEHTA MPEPBIBAHUS CYHIECTBYET HEKOTOPOE BPEMS, BPEMS PEAKLIUNA CUCTEMBI MIPEPHI-
BaHud. JIto0o# 3anpoc Qukcupyercs B GUKCUPOBAHHOM OUTE ClIOBa pEerucrpa npe-
pbiBaHus. Bpems peakiuu B o01ieM ciiydae He MOCTOSIHHO. OHO 3aBUCHUT HE TOJIBKO
OT TOro, KakK BBIITYCKAKOTCS JOMYCTUMBIE MOMEHTBHI NPEPBIBAHMUSA, HO U OT TOTO,
CkoJnpKo nporpaMm ¢ 0osiee BBICOKUM MPUOPUTETOM, YEM IPEPHIBAHUE JKJIET CBOETO
oOciyxuBanue B ouepeau. B O9BM ucnonb3yloTcsi pa3indHble CIOCOOBI ompeene-
HUS JOMYCTUMOTO MOMEHTa mpepbiBaHusa. CaMblii TPOCTON CIOCOO 3aKIIIO4aeTcsl B
TOM, 4TO B popmate KoMaHasl IBM BBOIUTCS crieliMaIbHBIA OUT - MPU3HAK pa3pe-
UICHUS PEPHIBAHUA.

Takum 00pazoM, TPOTrPaMMUCT, COCTaBJss MPOTrPaMMy, MOXKET YMPaBIATH
pa3pelieHreM IpephIBaHus. DTO MO3BOJISIET MUHUMH3UPOBaTh 00beM HH(OpMaIuy,
KOTOPBIM 3amacaercs MpU MEepexoAe K MpepbIBAOLIEH MPOrpaMME, YTO YMEHBIIAET
oOmiee BpeMs o0pabOTKH MpephIBaHUs, HO CaMO BpeMs peaKIIMi OKa3bIBaeTCs J10CTa-
TOYHO O0JbIIUM. bosee pacnpocTpaHeHHbIN crIOCO0 MpeAroaraeT, 4YTo mpepbiBaHue
BO3MOXHO TOCJI€ OKOHYaHHUA JII000H Tekyuiel koManael. Ho B 3TOM citydae HY>KHO
COXpaHATh COAEPKAHME BCEX IMPOTPAaMMHO JOCTYIHBIX PETHCTPOB. DTO YMEHBIIAET
BpEMsI peaKkLMH, HO YBEJIMUYMBAET HAKJIAJHbIE pacXoapl. B 3ToM ciydyae Bpems peak-
LN CUCTEMBI MPEPBIBAHMS HE MPEBBIIIACT JJINTEIBHOCTH BBIIIOJIHEHUS CaMOM JIJINH-
HOU komaHbl. CylllecTByeT elle TPeTUd BapuaHT - JUIsl MallliH, paboTaloluX B pe-
anbHOM BpeMeHu. B takux OBM mnpepbiBaHre MOXKET JAOMYCKAThCA HA JII0OOOM Iare
BBITIOJIHEHUSI KOMaH/bl. JTO XapaKTEPHO JJIsI KOMIIBIOTEPOB, UMEIOIIUX MHUKPOIPO-
IrpaMMHBIM YpOBEHb. BpeMs peakuuu CBOAUTCA K JUIMTEIBHOCTH OOHOro Takra. Ho
00BeM 3armoMrHaeMOl HHGOpMAIHK TPEOyeT 3HAUUTEITLHBIX BPEMEHHBIX 3aTpar.

Bri6op 3ampoca Ha oOCTyKMBaHUE - BTOpas 4acTh 3a/lay. 3arpochl MOCTyma-
I0T B JIFO0OO1 MOMEHT BPEMEHH, CIIEIOBATEIbHO, K MOMEHTY, KOTJ]a MOKET OBITh pa3-
pPELIEHO MPEPBIBAHME B PETUCTPE 3apOca MOMKET HAXOAUTCS HECKOJIBKO 3alpoCcOB
(mo kpaiineit Mmepe nBa). Bo3HuKkaeT 3aqaua BeIOOpa 3ampoca Ha oocinykuBaHue. Jlro-
0ol 3ampoc B KOMIbIOTEpE CHAOXKaeTcsi CBOMM MpuopUTeToM. OOBIYHO B KayecTBE
npuoputeta 6epyt 0,1,...n. Crenenp BaXHOCTH 00pabOTUMKA MPOMOPLMOHANIEH HO-
mepy (0 - camblii Beicokui mpuoputet). [lopsiok BeIOOpa 3ampocoB ONMPEaeseTCs
JUCHUIUTMHAMK 00ciyxuBaHus. [lo cnocoOy MCIonHeHus] IPUOPUTETOB Pa3INYaAOT-
Csl IUCLUMIUIMHBI ¢ a0COJIOTHBIMU M OTHOCUTENbHBIMU IpHOopuTeTamMu. Eciu k Mo-
MEHTY pa3pelieHHs IPEePbIBAHMS BHIOPAHHBIN 3aIIPOC OKA3bIBAETCS BBILIE MPUOPUTE-
Ta TEKYILEW NMPOrpaMMbl, TO BO3MOKHO J1BA BapHaHTa ACHUCTBHUS:
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1) Tekymias mporpaMmma IMpepbiBacTcs B TOT MOMEHT, KOTJla BBIOpaH NPHOPH-
TETHBIN 3anpoC (IUCIUIUINHBI ¢ a0COTIOTHBIM MTPHOPUTETOM)

2) TeKyIas mporpamma He MPephIBacTCs, MPOJIOJDKACTCS IO MOMEHTA €CTeCT-
BEHHOTO MPEPHIBAHUS (TUCIUILIAHBI C OTHOCUTEIHLHBIM IPHOPUTETOM)

HeszaBucrumo oT BUAa MpUOPUTETA B KOHKPETHOW CUCTEME MPEPBIBAHUS ITPOLIE-
nypa 00paboTKH 3ampoca MOKET ObITh MPEICTaBIICHA TaK:

¢ IRIOY covsasmucmanssss IR(n ¢

o ManukaTop npeppIiBaHus ,, ¢
[IpoBepka HasMuus 3arpoca [IpephIBaOIIas Iporpamma
> Ectb ¢
r:,

Paspeienue npepbisaus
Pimges Sotsabr ey i e s e 1 ¢
| 3anpeiieHne npepbiBaHust

""""""""""" ! Bo3Bpat B npephiBaloliyio

BrisiBnenue akr. npuop HporpaMmy
3anpoca

Puc. 1. Tlpouemypa oO6paboTku 3ampoca

OYHKIHUHA MOTYT PEATN30BbIBAThCA KaK MPOTrpaMMHO, TaK U anmnapaTtHo. IIpo-
rpaMMHasl peajiu3alus YBEIUYMBAET BpeMs OOCITYy>KUBaHUs TpepbiBaHus. Makcu-
MaJIbHOE BpEMs - BBISIBIICHUE AKTUBHOT'O 3alpoca B COOTBETCTBUU B COOTBETCTBHHM C
IIPUOPUTETOM HYXKHO MOCTPOUTH MPOUEAYPY, KOTOpas JOJKHA U3 I 3alIPOCOB BbI-
ABUTb NpUOpUTETHBIM. (CaMbplii IPOCTOM BapuaHT aHalau3a  3alpocoB -
MOCJIEIOBATENBHBIN POCMOTP 3allPOCOB ClieBa HAMpaBo (CXeMa ajiropuTMma - camo-
crosiTenbHO). [locnenoBarenbHbIi mepebop XapakTepeH TeM, YTO CHCTeMa MpephiBa-
HUSI IMEET TIIyOuHy npepbiBaHus 1 (mpepBaTh MPEpPBIBAIONIYIO0 MIPOrpaMMy HEINb3s).
Pe3ynpTaToM BBISBIEHHUS aKTHUBHOT'O 3arpoca sIBIsSeTCs (pOPMUPOBAHUE CHCTEMHOIO
IIPEPhIBaHUsl HAYaJIbHOIO aJpeca NpephIBaroledl nporpaMMsl. B mpormecce paboTsl
OBM BaXHOCTH BBIMIOJIHSAEMBIX MPOTpaMM HE SIBJISIETCS MOCTOSSHHOM. Mexay pas-
JMYHBIME MPEPHIBAIONIMMH TpOrpaMMaMu (3ampocaMu) He BCETZla MOKHO YCTaHO-
BUTHh (UKCHPOBAHHOE PACIPOCTPAHEHUE MPHOPUTETOB, CIEAOBATEIBHO, CPEACTBA
MpepbIBaHUs JIOJDKHBI OBITH MPOTPaMMHO HU3MeHsieMbIMU. CyIecTBYyeT JiBa crocoda
MIPOrPaMMHOIO YIIPABIICHUS TPUOPUTETAMU MTPEPHIBAIOILNX TPOTPaAMM

1) JIroGast Tekyiasi, BBIIOJMHSIEMAs B JaHHBIII MOMEHT NPOTpaMMa, XapakTepu-
3yeTCsi HEKOTOPBIM KOJIOM (IIPUOPUTETOM Mporpammbl). B aToM ciiydae cucrema mnpe-
PBIBaHUs MOCJIE BBISIBJIEHUS aKTUBHOTO 3aIIpOCa CPAaBHUBAET MPUOPUTET ITOTO 3alpo-
ca C IOpPOroM IPHUOPUTETA, BBIMOJHAEMON TporpaMmMbl. Eciiu npuOpUTET BBIIEICHHO-
ro 3amnpoca HWXKE NMPUOPUTETA MPOrPAMMBI, TO €€ NPEPHIBAHUE HE IMPOUCXOIUT, HO
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MOCKOJIBKY TPHOPUTET MPOTPAMMBI YCTAHABIIMBAETCS MOJIB30BATEIIEM, TO MPU 3TOM,
3aMpocoM MpPHU CMEHE MPUOPUTETA MPOTrpaMMbl MOXKET ObITH TIpepbiBaHue. [Ipu 3TOM
aIrmapaTHhIX N3MEHEHU HUKAKUX HET, BCE BKJIIOYAETCS B IPOLIEAYPY BBISBIICHUS.

2) MackupoBanue. B cucremy npepbiBaHHEe KpoMe MHAUKATOpa (IIporpaMMHO
HE JIOCTYIICH) BBOJHTCS PETUCTP MACKHPOBAHUS, KOTOPHIH JOCTYIEH MPOTrPaMMHO
(T.e. MOXKHO 3arpy’kath B HETo JlaHHBIC). FIMeeT aHAJIOTHYHYI0O UHIUKATOPY CTPYKTY-
py. JIro0oii 3ampoc mHAMKAaTOpa MOCTAaBIEH B COOTBETCTBYIONIMI OWT mMacku. B3awu-
MOJICMCTBHE 3alIPOCOB MPEPHIBAHUA M OMTOB MACKUPOBAHHUSA CTPOSITCS MO MPOCTOMN
cxeme: M [i] - macka IR[i].

Ecnu B 6ute macku 1, cienoBarenbHO, COOTBETCTBYIOIIEE MTPEphIBAHUE pa3pe-
eHo Juis o0pabotku (st BeisiBiIeHuUs), eciu 0, cieoBaTeIbHO, COOTBETCTBYIOIIEE
npepbiBaHre 3aMackupoBaHo (He pasperneHo). M3MmeHss Macky, MOKEM YIPaBIIsATh
MPUOPUTETOM 3aMPOCOB HA IPOTPAMMHOM YpPOBHE.

Pasp. U HPEP-

——>»|Boiacnenue chamaCKHpUBaHHMU'H

3a1Ipoca CTapuIero NPHOPHTETa L~ Koy npuopurera
ﬂ 3anpoca

M

U

3arpy3kKa Macku
Puc. 2. Cxema B3auMonencTBus

3. OOBEKTHI HCCIIeIOBaHUs, 000PYIOBaHHUE, MAaTEPHAIbl M HATJISIHBIC T10-
coous

OOBEKT UCCIEeIOBAaHUS — CPEACTBA W MPUEMBI pa3pabOTKU Mporpamm ¢ obpa-
OO0TKOI NpepbIBaHUI 1 UCKIIFOUEHUH COMpPOIIECCcopa.

B kauectBe 000pyI0BaHUS UCHIONB3YIOTCS TIEPCOHATBHBIE KOMITBIOTEPHI y4eo-
HBIX Ki1accoB kadenpsl [IMull (aya. 12-207, 12-209, 12-211).

B kauecTBe omnepanMoHHONW CHCTEMBbl HCIOJB3YETCS OIEpalMOHHAs CHUCTEMa
MS Windows XP SP2.

Cpena paspabotku — makpoaccemoiep "Microsoft Macro Assembler Version
718"

CpexactBa BBOJAA: KJIaBUATypa WM TEKCTOBBINA (aii.

CpenctBa BBozaa: 3kpan 1K unu TekcToBBIN (haid.
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4. 3ananue Ha padoty (pabouee 3a1aHMeE)

Pa3zpaboTtath Be mporpaMMsl:

MIPOTPAMMY, BBIIOJIHSIIONIYIO BBIBOJ B IIOCJIENOBATEIbHBIA MTOPT C UCIIOIb30BA-
HHUEM PEXUMA IPEPHIBAHUIM;

IIPOTPAMMY, BBINOJHSONIYK0 BBOJ W3 IOCJIEI0BATEIBRHOIO MTOPTA ¢ UCIOIB30-
BaHHUEM PEKUMA IPEPHIBAHUM.

Oprann3oBarh B3aUMOJEICTBUE 3THX MPOTPaMM Ha JBYX KOMIIBIOTEpAx C UC-
noJsib3oBaHueM 0-MOJIEMHOTO COEIMHEHUS 10 MOCIIEA0BATeIbHOMY MOPTY.

5. Xoj paboThI (MOPSIIOK BBIMOJIHEHUS pabOThI)

B cpene onepannontnoi cucrembl Windows XP ¢ ucrnosnbp3oBaHHEeM MaKpoac-
cemOiiepa Microsoft Macro Assembler Version 7 / 8 pa3paborath, 0TIaIuTh U MPO-
BeCTU 00paOOTKY KOHTPOJIbHBIX IPUMEPOB.

JIns Bcex 3a7ia4 M UCIOJIb3yEMbIX HETPUBUAIBHBIX MPOUEAyp/PyHKIMMN pa3pa-
00TaTh W PEMIUTh KOHTPOJIBHBIC MPOTPAMMBI/TIPUMEPHI, PE3YIHTATHl BBITTOJHCHUS
KOTOPBIX OYEBUIHBI WITH JIETKO TIPOBEPSIOTCS .

CoxpaHHTb pe3yJabTaThl PadOTHI (pElIcHHe OCHOBHBIX U KOHTPOJIBHBIX 33]1a4) B
TEeKCTOBOM (haiine mwiu B jokymente Word.

CocTaBHUTh OTUET O BHIIIOJIHEHUU PAOOTHI.

6. Coneprxkanue oTuera

OTuer JOJKEH COAEPKaTh:
TUTYIBHBIN JIUCT;
DopMyIUPOBKY 1IETH U 3a]1a4 paboTHI;
NunuBuayanbHOe 3a1aHUE HA padboTy;
OrnucaHue UCIOIb30BAaHHBIX MPOTrPAMMHBIX U allapaTHBIX CPEJICTB ISl BBITIO-
HEHHS paboOTHI,
5. Omnucanue xoja pabOTHl C YKa3aHUEM 3TAlOB U MOSCHEHUSIMU HCIIOJIb3yEeMbIX
pemeHui (METOIOB, MPOTrpaMM, MPOLEAYpP, ONOIHOTEK);
6. Crnmcok MCIob30BaHHBIX NCTOYHHUKOB.

PONdE

7. Circok Oubamorpa@uyecKux HCTOYHHKOB

1. Makaposa, H.B. Maudopmatuka : yueOnuk s By3os / H.B.Maxkaposa [u 1p.];
nox pen.H.B.Maxkaposoii.— 3-e u3j., nepepad.— M.: ®uUHAHCHI U CTATUCTHKA,
2007.— 768c.

2. A6ens, I1. AccembOuiep. SI3bik u nporpammupoBanue ais IBM PC / 1. AGens;
niep.c anri. noj pea.C.M.Mousieko.— 5-¢ uza.— Kues: Outpon:Kopona-Bek,
2007.— 736c¢.
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. Abens, I1. AccemOuep. S3bik u nporpammupoBanue s |IBM PC /
I1.A6enn;niep.c anri.noxa pea.C.M.MonsBko.- 5-¢ u3a. - Kues : On-
tpon:Kopona-Bek, 2007 .- 736c¢.

. FOpoB, B.W. Assembler : npaktukym:yue6HOe mocobue st By3os / B.M.IOpos
- 2-e w3a. - M.[u ap.] : [Tutep, 2006 .- 400c.

. Kwmaxkun, A.Il. Apxutektypa 9BM : yue6.mocobue mist BTy30B / A.IT.)Kmakun
.- CIIG. : BXB-IletepOypr, 2006 .- 320c.

. Marnua, F0.C. Accembuep mis npoueccopos Intel Pentium / 10.C. Marma.—
M.[ap.]: Turep, 2006.— 410c.



