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CMmepTenbHas cxBaTKa:
Accembnep vs. Komnunsatop

" CoxpaHnsii 3a coboil npaso dymamuw, daxice
HenpaguabHO — Mo AyHule, Yem He OyMambp cO8-

cem .
IIPUITUCBIBACTCA Iunnatuu

B cmambe npusooumcs ChasHUmebHolll aHaiu3 Kauecmasda
MAUUHHO2O0 KOOA U PYHHOLL ACCeMONEPHOLL ONMUMUSALULL H
npumepe  wWUPOKO  PACPOCMPAHCHHBIX — KOMIUIAMOPOB
Microsoft Visual C++ 6.0, Borland C++ 5.5, WATCOM C++ 10.0

BBeagenue

"CBs1IeHHbIE BOWHBI" BOKPYI KOMIWJISITOPOB OYIIYIOT YK€ OoueHb JaBHO. OmHU
000XECTBJISIIOT MAIlIMHHYIO KOJAOT€HEPaIMIO, IPYyTHUE K€ CTPEMSITCS BCE JeJaTh CBOMMU
pyKamMu, mOpoi peanunsys LeJUKOM IporpaMMbl Ha yrcTeiiiemM accembiepe. KoHeuHo,
BCSIKMIA MMEET IMPaBO Ha BbIOOpP, HO 3TOT BBHIOOP JOJIKEH AEAaTbCSl OCMBICIEHHO, a HE
BCienyo. Mexay TeM, Kaxaas U3 CTOPOH, paciyckKaeT COBEPILIEHHO HEMpPaBa0No100HbIE
cayxu. [TpuBepXeH1Ibl KOMOUJISITOPOB YOEXKAAI0T OKPYKAIOIIMX B TOM, YTO YeJIOBEK (hu-
3MYECKM HE CMOCOOEH YYECTh BCE apXUTEKTYPHbIE OCOOEHHOCTU COBPEMEHHBIX IPOLIEC-
COpPOB U, IKOOBI, OMHOMY JHIIb ONTUMMU3ATOPY 3Ta padorta no rwieuy. Mx npoTUBHUKU
B KaueCcTBE KOHTpapryMeHTa OObIYHO MPUBOIST aCCEMOJIEPHYIO pealn3aliio KaHOHUYE-
ckoit mporpammsl "Hello, World!", — o o6bemy pa3 B mpucma MeHblle "caMOro OITH-
MaJIbHOTO Koja", CTeHEpUPOBAHHOIO KOMITUJISITOPAMU.

Bot u pa3bdepuch: KoMy ke BepuThb, a KoMy HeT? Takass HeomnpeaeJeHHOCTh YacTo
HEPBUPYET HAUMHAIOLIMX TPOTPAMMMCTOB, MbITAIOLIMXCS Pa300paThCs: CTOUT JIU U3ydaThb
acceMOJsIep WM K€ 9TO MmycTas Tpara BpeMeHU? UToObl TaM HU TOBOPUJIM CTOPOHHUKU



CMepreAbHas cxeatka: Accembaep vs. KommasTop

KOMMWJISITOPOB, MalllMHHAs ONTUMM3alUs 6cezda OyAeT MPOUTPHIBATH YEJIOBEKY, IO-
CKOJIbKY, IEVCTBYET IO KECTKOMY, 3apaHee 3aJI0KEHHOMY B Hee IIA0JIOHY, a YEJIOBEK XKe
CMOCOOEH Ha KaxecmeeHHo Hoeble pellieHUs. KacaTeabHO e HEBO3MOXHOCTH ydeTa ap-
XUTEKTYPHBIX CHOCOOHOCTEM COBPEMEHHBIX MPOLIECCOPOB, TEM KTO 3TO YTBEPKIAET, JIET-
KO BO3Pa3UThb — HE CTOUT, TIPABO XK€, CYIUTh BCE YEJIOBEUYECTBO MO cede. OnTUMaTbHOE
IUIAHMPOBaHKE MOTOKA KOMaH/ BIOJIHE MO CUJIaM MPOrPaMMUCTY CpeIHEN pyKH, KOHEY -
HO, TIPU YCJIOBUU HAJW4YMS COOTBETCTBYIOLIEH MOArOoTOBKU. K TOMy Xe, TeXHMKa ONTU-
MM3alUU TIPOLIECCOPOB TOCIEIHETO MTOKOJIEHUS CTajla 3HAYUTEIBLHO npouje, 4eM ObLia
JIeT naTh ToMy Hazaja. C npyroit CTOpoHbI, acceMOJiep — 3TO He BojlIeOHas Jamiia Ajia-
JIHA, OH HE CMIOCOOEH TBOPUTH uyneca. Bo BCIkoM citydae, peanu3aius MoJIMHOMUAAb-
HOTO aJIrTOPUTMa Ha accemMOJiepe elle HUKOTIIa HE TIpeBpallaia ero B JJOrapuMUIEeCKUil.
3a UCKJIIOYEHUEM 0CO00 OrOBapUBAEMBIX CIIyYaeB, PeUb MOXET WATU JIMIIb O KOJIUYe-
CTBEHHOM, HO OTHIOAb He KauecTBeHHOM BuiMrphiiie (mpumep ¢ "Hello, World!" — kak
pa3 U €CTh OAWH M3 TaKMX PEIKUX CIy4yaeB, U HUXKE OH OyJEeT pacCMOTPEH BO BCEX ITO-
npoOHocTdax). K ToMy Xe, mpyu HeymMeJIoM oOpallleHuu (MU MPUMEHEHUU 3HAHUM, TT0-
YEPHHYTHIX U3 KHMXXEK MO0 ONTUMM3ALMU IECITUIETHEN JaBHOCTH) pyyHasl ONTUMU3a-
LIMSI CTAHOBUTCS MPOCTO TMTOCMEIIUIIEM KOMITUISITOPOB!

B obuiem, 3aech ecThb, ¢ YeM pa3oupaThbcsl. ..

Kparku#i 3KCKypC B HCTOPHIO
WIHN ACCeMOJIEP — 3TO BCEra BECHA

MEHHBIM ycriexoM. Bepx oaepkuBajia To oiHa, To aApyras ctopoHa. Ilocie BbI-
X0Jla HOBBIX, 00Jiee OBICTPOAEMCTBYIOIIMX MUKPOMIPOLECCOPOB, MHTEPEC K acceMOepy
Ha KaKoe-TO BpeMsI yracaj — BCeM Ka3aJloCh, YTO HAKOHEII-TO HACTaJIU Te 30JI0Thie Bpe-
M€Ha, KOT/1a IS pellieHUs MOJaBIISIOIIEro OOJIbIIMHCTBA 331a4 JOCTATOYHO OJHUX JIUIIb
SI3bIKOB BBICOKOTO ypoBHs. Brpouewm, siidhopus HUKoraa He Auach JOJTO, BCIEN 3a
BO3POCILIMMM MMPOLECCOPHBIMU MOIITHOCTSIMU YCIOXHSUIMCh U BO3/1araeMble Ha HUX 3aja-
yn. Bo3aMOXXHOCTEl SI3bIKOB BBICOKOTO YPOBHSI BHOBbB KaTacTpo(UUECKM He XBaTalo,
1 MHTEpeC K acceMbiiepy He3aMeJIMTEIbHO BCITbIXMBAJI C HOBO CUJIOM.

[IpakTryecku H1 OIMH, CKOJIb HU OyIb 3aMETHBII IPOEKT TeX JIET, He 00olIecs 0e3
acceMmbOnepa. AcceMOJIepHBI Koa B M300uauu npucyrctsoBal u B MS-DOS, u B Win-
dows, u B Quake, n B Microsoft Office, u... Bo MHOrMX apyrux npoaykrax. Kopoue, cio-
Ha IIarnkKaMM He 3aKUAaTh — IJI0XOUM KOMITWJISITOP OCTaeTCs IVIOXMM M Ha OBICTPBIX ITPO-
1ieccopax, a IOTOMY PbIHOK CObITa TAKOTO KOMITWJISITOPA OYIET CUJIBHO OrPAaHUYEH.

Z[o cepelMHBI JeBIHOCTBIX OOphOa accemMbiiepa ¢ KOMITWISTOpAMU 1IIjia ¢ Tiepe-

XKecrouaiiias KOHKypeHI1us pa3padb0TYMKOB KOMITWJISITOPOB, B KOHEYHOM CUeTe,
o0epHyJlach 6aroM (M B MEPBYIO OoYepenb — s MPUKIATHBIX TPOrPaMMUCTOB), MOO
MpuBejJa K MHTEHCMBHOMY COBEPIIEHCTBOBAHMIO aJTOPUTMOB MAIIMHHOW ONTUMM3a-
LIMU. YK€ K KOHILY I€BIHOCTBIX KAU€CTBO ONTUMU3UPYIOLIMX KOMIWJISTOPOB MpaKTUye-
CKM JIOCTUIJIO TEOPETMYECKOIro ujeajna, CPaBHSBIIMCb B PELICHUUW WMAMHbLIX 3a0a4
C IpOrpaMMHUCTaMU CpeAHEN KBAIU(PUKALIUU.
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CeromHs, Koraa peakuii mporpaMMUCT 00XOAUTCST 6€3 BU3yaJbHBIX CPEACTB pa3pa-
OOTKM U Jaxe "4MCThIe" BLICOKOYPOBHEBBIE SI3bIKM BBIXOISAT M3 MOIbI, acceMOJIep 1 BOB-
Ce BBIIJISIAUT apXauyHbIM PYAUMEHTOM, 3aJBUHYTHIM Ha OJIHY MOJKY ¢ TepgopaTopom
u JamiioBoii 9BM. Mexay TeM, CIyxu O €ro CKOpoi CMEpPTH CUJIBHO MpPEyBEIUYCHBDI.
Accem0Oaep xuB! M nydinee moaTBEpXKAEeHUE 3TOMY — TOT (paKT, YTO OCHOBHBIM SI3bIKOM
pa3paboTku napaiiBepoB Microsoft oOBSIBISET MMEHHO €ro, acceMmoOsiep, a BOBCE HE
Cu\Cu++ unum, ckaxeM, [Tackanb. be3 acceMbiepa (Mau ceuraau3MpoBaHHbBIX KOMITH -
JISTOPOB) HEBO3MOXKHO MCIIOJIb30BaTh MPEUMYIIECTBA HOBBIX MYJBTUMEINMHBIX KOMaH]I
napasieabHol 00paboTKM JaHHbIX. HakoHel, accemOiep Io-mpeXHEeMy He3aMEeHUM
B CO3JaHUU BBICOKOIIPOU3BOAUTEIbHBIX MAaTEMAaTUUYECKUX U IpadUUeCKUX OMOIMOTEK.
B oO1iem, cutyanus ¢ BXUBIECHMEM acceMOiepa CTaOMJIM3UMPOBaiach U Ha OCTaBIIYIOCS
Yy HEero BOTUYMHY $SI3bIKHM BBICOKOT'O YPOBHSI 00Jiee He TIPEeTeHAYIOT.

Kpurepum OII€HKH KA9€CTBA MAIITMHHOM
OIITHMM3AITUH

OCHOBHBIC KpUTEpUM KadyecTBa KoJa 3TO: Obicmpodeiicmeue, KOMRAKMHOCHb
W epems, 3aTpayeHHOE Ha ero pa3paboTky. [IpryeM, onTuMusanus mporpam-
MBI IO BCEM TPeM KPUTEPUSIM HEBO3MOXKHA B MPUHIUIE. B yacTHOCTH, MpY BhIpaBHUBA-
HUM KOJA U CTPYKTYpP JaHHBIX MO KPaTHBIM ajpecaM MPOU3BOIUTEIbHOCTb ITPOrpaMMbl
BO3pAaCTaET, HO BMECTE C HEIO YBEJIMUMBAETCS U €€ pa3Mep.

CunTaercs, 4TO CKOpPOCTb — OoJiee TMPUOPUTETHAS XapaKTePUCTUKA, HEXEIU
00beM. CerofiHsl, Koraa KOJUYECTBO OMEPATUBHOM MaMSTU U3MEPSIETCS COTHSIMU Mera-
0aiiT, a eMKOCTb AMCKA — COTHSMM rurabait, KOMIIAaKTHOCTb IPOrPaMMHOTO Koja, Jei-
CTBUTEJILHO, YX€ H€ CTOJIb KPUTUYHA, OAHAKO, KOHEYHOMY IOJIb30BATEI0 OTHIOIb HE
BCE PaBHO: CKOJIBKO MerabaiT 3aHMMAaET MporpaMmma — OAWH Wid MWLIMOH. [TloaToMmy,
MPaKTUYECKU BCE COBPEMEHHBIE KOMITUJISITOPBI MOAIEPXKMBAIOT KaK MUHHUMYM JBa pe-
>)KMMa ONTUMHU3alMK: maximum speed 1 minimum space.

OnHako CKpyIlyJIe3HOE TECTUPOBAHKWE HE BXOAMUT B HAIIM MJIaHbl. OCTaBUM 3TO Ha
OTKYIT YUTATEISIM, a CAMM OIPAHUYUMCSI KOMIIPOMUCCHBIM PEXXMMOM MAKCUMAJILHOM 01 -
TUMM3AIMU, TTBITAIOIIUIACS JOCTUYb HAUBBICIIEH CKOPOCTHU IPU HAWMMEHbIIEM OObEME
Kona. UMeHHO TaKoi peXXyuM U UCIIOJIb3YeTCs MTOAABISIONIAM OOJIbIIIMHCTBOM IIPOTpam-
MUCTOB, a TIOTOMY OH Han0o0Jie€ MHTEPECEH.

OTMeTUM TakXke, YTO MaHUITYJIMPOBAHUE KJIFOYaMM "TOHKOI HACTPOMKM" ONTUMM-
3aTOpa MOXKET 3HAYUTEJIbHO M3MEHUTDh Pe3yJbTaThl TECTUPOBAHUS, MIPUYEM, KaK B Xy -
1IYIO TaK U B JIyulilyto cTopoHbl. Ho B 3TOM ciiydyae OyayT y>Ke cpaBHUMBAThLCSI HE CaMU OIl-
TUMU3ATOPbI, UCKYCCTBO MX HACTPOMKH, a 3TO — TeMa COBEPILIEHHO IPYroro pa3roBopa.

BaxxHO MOHSITB: mouHo oueHums oduee Kauecmao onMUMU3AyUYU Ha NPUMepPe YACHTHBIX
cayuaes Heeo3moxucHo. Bot, Hanmpumep, Microsoft Visual C++ ymeer moaMeHsITh AejieHNe
MepeMeHHOI Ha KOHCTAaHTY YMHOXKEHHEM, (UTO OCYILIECTBIISIETCS B IECATKHU pa3 ObIcTpee!)
a Borland C++ — Het. B 3aBUCMMOCTM OT TOro, BCTpeUyaeTcsl JIM KOHCTAHTHOE NeJICHUE
B ONTUMU3UPYEMOI MporpaMMe WIM HET, COOTBETCTBYIOIIUM OOpa3oM OyaeT BapbUpO-
BaThCs M pa3HUIIA B OBICTPOACHCTBUU KOJIa, CTEHEPHPOBAHHOTO 000MMU KOMIUISITOPAMMU.
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[ToaToMmy, B OTCYTCTBUM KOHKPETHOTO IMPUMEpa, MOKHO TOBOPUTD JIMIITL O IIPUOJIM -
3UTCILHOM, TPUKUIOYHON OIEHKE KadecTBa KOMMMIATOPOB. Ilo3mHee (CM. CTaThbio
" CpasHumenvHblil AHAAU3 ONMUMUBUPYIOUUX KoMnuaamopos a3vika Cu\Cu~++", ormyoauko-
BaHHOe B N... XypHaja "[IporpaMMuct") Mbl paCCMOTPUM 3TOT BOIIPOC BO BCEX MOAPOO-
HOCTSIX, a ceifuac e Hac B TepBYI0 ouepeab OylIeT MHTepecoBaTh YCPETHEHHOE KaueCTBO
MaIlIMHHOM ONTUMU3ALMU Ha TIPUMepPEe TUIIOBBIX aJITOPUTMOB.

KoHeuHo, moHsATHE "TUITOBOI aJrOPUTM" O4eHb OTHOCUTEIBLHOE U CYOBEKTUBHOE.
J171s1 OMHUX TTPOTPaMMUCTOB, HaIlpUMep, okKa3areabHo Pypbe-Ipeodpa3oBaHue, IPYTUe
K€ B CBOEH MPAKTUKE MOTYT M BOBCE HE CTAJIKUBATHCS C BEIIECTBEHHOU apr(METUKOM.
Hukecaenyronnii BBIOOP 3aBEIOMO HEpEIIPEe3eHTaTUBEH, HO. .. OTIPEeIeICHHYIO TTUIILY IS
pa3MBIIUICHUI OH BCe-TaK! JAcT.

MeTOIHKH OII€EHKH KAYeCTBA MAIITMHHOM
OIITHMH3AIIHH

3aﬂaqa OLICHKM KayeCcTBa KOJAOTeHepallMi HAMHOTO CJI0XHEE, YEM MOXET MOKa-
3aThCsl Ha MEepBbIN B3MIsA. [Ipexne Bcero, cienyeT pa3aeasiTh, COOCTBEHHO, CaM
KOMITUJISITOP M €ro OKpyXeHue (cpemay, OMOJIMOTEKH U T. 11.). B yacCTHOCTM COBepIIEHHO
HEKOPPEKTHO CpaBHMBATh pa3Mep oTKoMmuaupoBaHHoro npumMepa "Hello, World" ¢ ero
acceMOyiepHOIt peanu3auuein. Be13oB 'printf("xxx");  KOMIIMWJISITOP TPAHCIUPYET MPU-
OIM3UTENBHO B cleaytommii Koa: “push offset xxx\call printf\pop eax” — Kpyye yxe
HE ONTUMU3UPYEIIIb!

OOpaTuTe BHUMaHKE Ha pa3Mep 00bEKTHOTO (haiiyia, CPOpMUPOBAHHOTO KOMITUJIS -
topoMm. He mpaBna im, OH Majo B YEM HE YCTyMaeT 00beKTHOMY (haily acceMOJIepHOM
peanuzaunu? KoHeuyHo, Mocjae MOAKIIOYEHUS BCEX HEOOXOIUMBIX OMOIMOTEK, pa3Mep
OTKOMITMJIMPOBAHHOTO (haiijia YBEJIMUMBAETCS B AECITKM pa3, B TO BpeMs Kak 00beM ac-
ceMOJIEpHOro MOAYJISl MPAaKTUYECKU HE u3MeHsieTcs. [la, 3To Tak, HO IpU YeM 31€Ch KOM-
nuasatop?! EMy BcTpeTuics BbI30B printf, — OH €ro mocCaylIHO BKJIOUYMI B OOBbEKTHbIN
(aiin. Ecim 661 mporpaMMMCT 3aX0TeJ BBIBECTU CTPOKY HAIIPSIMYIO YEPE3 COOTBETCTBYIO-
myto API ¢dyHKIMIo onepalinoHHOM cucTeMbl (KakK OH MOCTYIIWJI B acceMOJIepHOM pea-
JIM3alin), WCIIOJHSIEeMbI (aitn cpady Obl MOXydead Ha AeCSATOK-APYroi KUIO0O0amT.
UYro emre octaetcsi? Ax 1a, cpeda, HazbiBaeMasi Tak e RTL (Run Time Library — 6u6auvo-
TeKa BpEMEHM UCITOJIHEHMS) — CIy>KeOHbIe (DYHKIIMU, BbI3bIBAEMbIE CAMUM KOMIIMJISITO-
poMm. HecMoTpst Ha TO, YTO OMOIMOTEKH BPEMEHM MCIIOJHEHUS SBJISIIOTCS HEOThEeMJIe-
MbIM KOMIIOHEHTOM KOMIWJISITOpa, K KaUeCTBY Kodo2eHepayuu OHY He UMEIOT HUKAKOro
OTHOILLIEHMS, T. K. C TOYKM 3peHUs1 KoMmmwiasitopa ¢pyHKuun RTL HrudueM He oTinyarorcs
OT OOBIYHBIX OMOIMOTEYHBIX (PYHKIIUIA.

M306bITOYHOCTh IITATHBIX OMOJIMOTEYHBIX (PYHKIMIA U OMOIMOTEKH BPEMEHU WC-
MOJIHEHUSI Ha KPOXOTHBIX MpoeKTax oyeBuaHa, — BbIBoA cTpoku "Hello, World" He uc-
MOJIB3YET U COTOM JOJIM BO3MOXHOCTEN (DyHKUMHU printf, HO B Tporpamme, COCTOSIILEH U3
HECKOJBKHUX ThICSU CTPOK, COOTHOILIEHUE MEXAY MOJE3HBIMU U CIYKEOHBIMU (DYHKIIMS -
MM HOpMaiu3yeTcsd M KO3(p@UIMEHT IO0JIE3HOro AEHCTBUS OMOIMOTEK MpPaKTUYeCKU
BIJIOTHYIO NMPUOJIMXKAETCS K €IUHULIE.
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Takum o006pa3om, cpaBHMBaThb 3(P(PEKTUBHOCTL KOMIIMJISATOpAa M acceMbiiepa Ha
npuMepe OMOJIMOTEUYHBIX (DYHKIIMI — 3TO BOMUIOIIAs HEKOPPEeKTHOCTh. CliemyeT paccMa-
TPUBATH JIMIIb YUCTHIE pean3aliui, He oOpallamlirecs K BHelIHeMy Koay. B mpoTtus-
HOM cJjy4yae, OyleT cpaBHUBATbCSl HE KayeCTBO MAIIMHHOM M PYyYHON ONTUMMMU3AlIUU,
a COBEPIICHCTBO OMOIMOTEK (HAIMMCaHHBIX, KCTaTU, B OOJBIIMHCTBE CBOEM Ha acceMOie-
pe) ¢ pyuHoii ontuMu3ainueii. CoBepiieHHO OeCoIe3HO CpaBHUBATh U pa3Mephbl 00beK-
TUBHBIX (aiiJIOB, — MOMUMO KOJla OHU COAepXaT Maccy MOCTOPOHHEW MH(pOpMalIUH,
MpUYEeM B pacCMaTpUBAEMBbIX HIKE TTPUMEpax e 00beM IPEeBhIIIaeT pa3Mep MaIlIMHHOTO
KOJa B JE€CSATKU pa3!

HMcTrHHYI0 KapTUHY Bellei JaeT JIMILb Au3acceMOiep, — 3arpy>kKaeM B HEro 00bekK-
TUBHBIN WIW UCIIOJHSIEMBbIiA (paii, 6e3 pa3HUlIbl, U OT apeca KOHLA (PyHKIIMU BblYMTA-
€M aJpec ee Havaia. ITo U OyAeT MOIJTMHHBIN pa3Mep Teaa GyHKIMU.

M3MepsTh XKe Npou3BOAUTEIbHOCTD €llle MPOoIlle — JOCTaTOYHO 3aceUb BpeMsl BbI-
noyiHeHus: PyHKUUU u... [IpaBaa Tyt ectb ogHO "HO". Ec/in yX MbI B3SIJIUCh OLICHUBATh
MMEHHO KayeCTBO KOJOTeHepalu, a He ObICTPOAEICTBUE KOMITbIOTEPA CIAEAYET YUYECTh
1 MO BO3MOXHOCTH CBECTH K HYJIIO BCe MOCTOPOHHUE 3(PPeKThl. Bo-TiepBbIX, K MOMEHTY
BbI30Ba (PYHKIIMU Bce, oOpabaTbiBaeMble €l JaHHbIE, JOJKHBI HAXOAUTHCS B K3llIe Tep-
BOTr'0 YPOBHS, MHAY€ HEMOBOPOTIMBOCTb MaMSITU COTPET BCE pa3IUUMs B IPOU3BOAUTEb-
HOCTH TECTUPYeMOro Koja. Bo-BTopbIx, pa3mep 00pabaTbiBaeMbIX JaHHbBIX JOJDKEH OBITh
JOCTAaTOYHO BEJIUK JJI TOTO, YTOOBI KOMIIEHCMPOBATh HAKJIAJHbIE PAcXOAbl Ha BBHI3OB
(byHK1LIMU, IEepeaady apryMEeHTOB, CHITHE OKA3aHUI CO CUeTUMKA POM3BOAUTEILHOCTH
u T. 1. Bce Huxecnenytoiye mpuMmepbl oopadateiBaioT 4.000 31eMeHTOB TUMa int, — 3TO
JaeT CTAOWJIbHBIN U BOCIIPOM3BOAMMBII pE3YJIbTaT, T. K. "HacChIIIeHUe" HACTyMaeT yKe Ha
1.000 sneMeHTax, mocje 4Yero HakJIaaAHbIe pacXObl YK€ HE UTPAIOT CKOJIb HY OyIb 3aMET-
HOW pOJIN.

CpaBHUTEIBHBIN AHAINU3
OCHOBHBIX KOMIIWJIATOPOB

HTaK, JIaBaliTe paCCMOTPUM TPU AOBOJIBHO TOMYJISIPHBIX aJITOPUTMA: KORUPOEa-
Hue 0J10Ka MaMSITU, HOUCK MUHUMYMa CpeId MHOXKECTBA YMCesI U ITy3bIPbKOBYIO
copmupogky. Taxoit BbIOOp He ciayvyaeH. Onepayuu konuposanus (paBHO KaK CpaBHEHUS U
MoMCKa B MaMSITH) MPOrpaMMUMCThI BCEraa MpeAarnoyuTaid peajau3oBbiBaTh accemoepe,
IMOCKOJIbKY MuKporipoueccopnl Intel 80x86 momaep:xuBaioT crieliajbHble MallUMHHbIE
MHCTPYKIIMU, U3HAYaJTbHO OPUEHTUPOBAHHbBIC HA 3T 1ieJu. B yacTHOCTU, KOMMpOBaHUE
namMatu ocyuiectsisercs koMaHaoi REP MOVS — cBoeobpa3HbIM aHaI0roM (QyHKLIMKA
memcpy. K coxanenuio, skBuBajeHTHbIe eil (KomaHae REP MOVS) KkoHcTpyKLUMY B S13b1-
kax Cu/Cu++ orcyTcTBYIOT. MOXHO, KOHEYHO, BbI3BaTh caMy memcpy, HO 3To OyeT He-
YECTHO — MBI K€ JOTOBOPUJIMCH OMOIMOTEeYHbIe (PYHKLIMU HE UCIOJIb30BaTh! (TeM Oosiee
YTO Memcpy 3a peAKMMU UCKIIIOUEHUSIMU MUILIETCsl OTHIOAb He Ha Cu, a Ha acceMOJiepe).
Ha ypoBHe yncToro si3bika CylecTBYeT JIMIIb OAWH MYyTh pellieH!s] JaHHOM 3a1a4yu — I10-
3JIEMEHTHOE KOMMPOBAaHUE MaccuBa B LiMKJIe. [IpoGieMa B TOM, YTO KOMOUJISTOPBI MOKa
ellle He HayYMJIMCh MOHUMATh (PU3UYECKUI CMBICT KOMITUIMPYEMOM MPOTpaMMBbI, U Aaxke
TaKOW OYEBUAHBIN aITOPUTM KOMMUPOBAHUSI HU OJUH U3 U3BECTHBIX MHE ONTHMMU3aTOPOB
HU B XU3Hb HE pacrio3HaeT. KoMnuasiTop MOCIOBHO IEpeBeAeT MpOorpaMmMy Ha SI3bIK
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MAIIMHHOTO KOJia, COXPaHMB IPU 3TOM U caM LIMKJI, U BCE BpeMEHHBbIE ITIepeMeHHbIe, 1C-
MoJib3yeMble JJIs1 TIepeChlIKU TaHHbIX. Kak caeacTBue — MoJydyeHHbI Ko OyneT aaaeko
HE CaMbIM ONTUMAJIbHBIM, MPOUTPHIBAs acceMOJIEPY U MO CKOPOCTHU, U MO pa3Mepy, Aa
U MO BpeMEHHU, 3aTpayeHHOMY Ha ero cosgaHue, Kcratu. [1oaTomy, oueHb MHTEPECHO
3HATh: HACKOJIBKO 3(p(PeKTUBHOM OKaxKeTCsl KOMIUJISILIMS 3aB€AOMO HEONITUMAIbHOTO KO-
na. JlaHHBIN pUMeEp MO3BOJISIET OLIEHUTD 11€JIECO00PAa3HOCTh UCTOIB30BAHMS acceMOJIe-
pa s pelieHus 3a1ad, MMEIOIIMX amnapaTHYI MOAIEPXkKKY CO CTOPOHBI Ipolieccopa,
B OTCYTCTBUU 9KBUBAJIEHTHBIX KOHCTPYKLMIA B SI3bIKE BEICOKOTO YPOBHSI.

Tlouck muHumyma — 10CTaTOUHO TPUBUAJbHBINM aJITOPUTM, JIEMEHTAPHO YKJIadbl-
BalOIIMICS B HECKOJIBKO CTPOK 1 Ha acceMbJiepe, U Ha SI3bIKe BhICOKOIO YpoBHs. CTO/b
MaJioe MPOCTPAHCTBO HE JAaeT ONTUMU3ATOPy Pa3BEPHYThCS U MOKa3aTh ce0sl BO BCE Kpa-
ce. Jla aT0 HaM, COOCTBEHHO, U He HY>XHO! HampoTus, npeacrasiisieT MHTEPEC yCTaHO-
BUTb: KaKO€ KOJMUYECTBO M30BITOYHOTO KOAa BOTKHYJ ciofga Kommusgtop! biaropapst
TOMY, UTO KOJMYECTBO I0JIE3HOIO KOJa B HEM OY€Hb HEBEJMKO, TaKOW BbIPOKIAECHHbIN
MPUMEP CTAHOBUTCSI BECbMa YYBCTBUTEIbHBIM JaXe K MUKPOCKOMMYECKUM IOPLUSIM
"Mycopa".

HakoHen, copmupoéxa npeactapiisieT cO00i TOBOJbLHO TUIMUYHBIA MPUMEpP MpPO-
IrPaMMMCTCKOTO KO/a, U IO HEM BITOJIHE MOXKHO CYIUTh O "CpeIHEeB3BEIIEHHOM" KaueCTBe
OINTUMM3ALIMM KOHKPETHBIX KOMITUJISITOPOB.

CpaBHUBaATh pa3IUUYHble KOMITWISITOPBI MEXIy co00il — mpolie Bcero. CpaBHEHUE
K€ KOMIMJISITOPA C YeJIOBEKOM — 3HAYUTEJbHO CJIOKHEE, TOCKOJIbKY BOSHUKAET HEOIpe-
JEJIEHHOCTh: ¢ KAaKMM MMEHHO 4eJIOBEKOM ero cpaBHUBaTh. C MpodeccroHaaIoM 3KCTpa
knacca? Ho Oyaet Jiu moka3zaTeIbHBIM TaKO€ CpaBHeHME? MBI XK€ TOBOPHUM HE O TEOPETU -
YeCKOM ITPEBOCXOACTBE YEJOBEUECKOIO MHTEJJIEKTa Hajl MAIIMHHBIM, a O MPAaKTUYECKUX
MyTSIX pELIeHUs 3aa4, CTOSIIMX Mepel PSA0BbIMU IporpaMMucTaMu. MoxeT i psiao-
BOI MPOrpaMMUCT PaCcCUMTHIBATh Ha ITOMOIb 9KcTpa npodeccuonana? Bpsin au! Ckopee
BCEro, 3aCy4uB pyKaBa, eMy IIPpUIETCS B3SIThCS 3a KONMPOBAHKUE CAMOMY.

IToaToMy, IprBeEHHbBIE HUXE acCeMOIepHbIe TPUMEPBI YMBIIIIEHHO COCTaBICHbI
KaK CpPEIHU 10 KAYeCTBY, HO JAJIEKO HE UeaTbHbIN Ko. [IpruyeM, MOCKOIbKY LIEIeBOM
MPOLIECCOp 3apaHee HE OTOBOPEH, MPU UX ITOJTOTOBKE MCIOJIb30BAINUCH JIUIIb CAMble 00-
1IKe MpUeMbl ONITUMM3aLMY, 0e3 ydyeTa ONTUMAJbHOIO IJIAaHMPOBAHUSI TOTOKA KOMAaH/I.
TeMm He MeHee, 3TO IeICTBUTEIbHO ONITUMU3UPOBAHHBIN acCeMOIEPHbIN KOO, MPUOIU3U-
TEJIbHO COOTBETCTBYIOIIMI YPOBHIO ITpOorpaMMucTa cpeaHei pyku. (Kcratu, nHTepecHo:
KTO M3 YuTaTeJeii CMOXET YJIyYUTh KaUeCTBO KOJa XOTsI Obl Ha MPOLIEHT?).

Xopol1lIo, C YeJI0BEKOM MbI pa3odpaauch. Tenepsb aejio — 3a KoMmnuiasgtopamu. Ka-

KHE XK€ U3 HUX BbIOpaTh? JlaBaiiTe OCTAHOBUMCS Ha CJEAyIOlIeM "TXKEHTIbMEHCKOM Ha-
6ope": Microsoft Visual C++ 6.0, Borland C++ 5.5, WATCOM C++ 10.0.

OO0Cy:KI€eHHE PE3YIbTATOB TECTUPOBAHMS

HTaK, TeCTUPOBaHUE Ha4yanaocCh... [IporoH "MomonbITHBIX" MPUMEPOB Ha IIPO-
neccopax Intel Pentium-I11 733 u AMD Athlon 1.400 (cm. puc. 1, puc. 2) ro-
BOPUT O IOCTaTOYHO BHICOKOM KaueCTBE KOJOT€HEpallu COBPEMEHHBIX KOMITUISITOPOB.
B cpenHem (3a BbI4eTOM 0OCOOO OroBapMBaeMbIX MCKIIOUEHHWiI) MPOM3BOAUTEIHLHOCTh
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OTKOMITHJINPOBAHHBIX TTporpaMm b Ha 20%-30% yctymaeT BpydHYIO ONTUMU3UPO-
BaHHOMY acceMbOJiepy. KoHeuHo, 3T0 BeCbMa BHYLIUTEIbHAS BeJIMUMHA (OCOOEHHO, €ClIn
BCIIOMHMTb, YTO 3TAJIOHHAs1 acceMOJjiepHasl mporpaMma J0CTaTOUYHO Jajieka OT ujaeana).
Tak, KTO TaM TOBOPWJI, YTO MallIMHHAS ONTUMM3ALMS YCTYMAeT YeJIOBEKY He Oosiee ofl-
HOTO-IBYX MPOLEHTOB? A Hy, MOIATh CIOJa 3TOrO yesioBeKa!

C npyroii CTOpOHBI, pa3pbiB MPOU3BOAUTEIBHOCTU (32 PEAKUMU UCKIIOUESHUSIMU)
BCE XK€ HE CTOJIb BEJIMK, YTOOBI ITIEpeHOC IpOorpaMMbl Ha acceMOJIep MpuBeJI K KaUeCTBEH-
HBbIM U3MEHEHMUSIM.

A Teriepb 000 BceM 3TOM mnoapoOHee. Kak u cienoBano oxuaaTh, HauOOJbIINIA
pa3pbiB B MPOM3BOAUTEIBHOCTU HAOIIOAAETCS HA KONUPOBAHUU NAMAMU, BIIPOYEM, 3TOT
pa3pbiB 3HAUUTEIBHO COKpAIaeTCs C pOCTOM TaKTOBOM 4acTOTHI mpoueccopa. Eciu Ha
P-111 733 HanMeHbllIee OTCTaBaHUE COCTABIIIO Lieabix 25%, To Ha Athlon 1.400 — Bcero
9%! EnBa nm mociemHss mudpa HyXKIaeTcsl B KOMMEHTapusix — Microsoft pyanut
1 >XKM3Hb MpeKkpacHa. bbicTpoTa COBpeMEHHBIX MPOLIECCOPOB, TOMHOXEHHAsI HA MOIIb
COBPEMEHHBIX KOMIUJISITOPOB — M HUKAKKX acceMOJiepHbIX BcTaBOK. KoHeuHO, He Bce
KOMITUJISITOPBI ogrnHaKoBo xopoiu. Tak, WATCOM — Boobuie B ocaake; Borland yBe-
PEHHO AEpXKUT Mo3uuuu Ha Intel, HO reHepupyeT HECKOJIbKO HEONTUMAJbHBIM KO
¢ Touku 3peHust AMD.

C nouckom munumyma Bce KOMIIUISITOPBI CIIPaBUJIMCh OAMHAKOBO X0Opolilo, a Mic-
rosoft Visual C++ BooOI11Ie MOCTpOuU UaeadbHbIN MO CBOE KpacoTe KO, JHUIIb U3-3a
JIOCaTHOMN cilydallHOCTHM He noTsHyBluuiics no 100% pesynbraTta, — Hayajllo LIMKJIa
MPUIILIOCh HA HAUXYIIINI ¢ TOYKM 3peHus Mmukponpoieccopa aapec: 0x4013FF "bna-
rogaps” 3ToMy Kaxaash uTepalusi o0jaraeTcsl HECKOJbKMMU INTpacHBIMU TaKTaMU,
YTO, B KOHEYHOM CUeTe, BbLJIMBAETCS BO BIIOJIHE BeCOMble ToTepu. Yalie Bcero, BIpo-
yeM, cyab0a 0Ka3bIBa€TCsl HE CTOJIb K€CTOKA U KOJI, CTeHepUPOBAHHbII KOMIMJISITOPOM,
HUCIOJHSIETCS MaKCUMaJIbHO 3¢ eKTuBHO. OIHAKO, HET HUKAKUX TapaHTUI, YTO JaxKe
MaJeililee u3MeHeHue MporpaMMel, (1a, Aa, — Jake BIKMIbIBAaHUE JTUIIHEro Koaal), He
YXYALIUT €€ MPOU3BOIUTEIbHOCTH (T10/] YaC BEChMa 3HAUUTEIbHO). YBbI, B 3TOM CMBICTIE
KOMITMJISITOPBI MIOKA ellle Tymble 10 0e300pa3us. OHU MO0 BOBCE HE BRIPAaBHUBAIOT IIe-
pexobl, 1100 BbIPAaBHUBAIOT éce TepexXoibl, UTO HEeOMpaBIaHHO yBEJIMYMBAET pa3zMep
MporpaMMbl U HEPEIKO JaeT oOpaTHbIN 3(PPeKT, MHOTOKpPAaTHO CHUXKAsl €€ MPOM3BOIM -
TEJbHOCTH (€CJIM MporpaMma B pe3yJibTaTe TaKOro paciyXaHus He TOMECTUTCS B K3III).
Mexny TeM, MpaBUJIbHOE PELIEHUE — BbIPABHUBATD JIMIIb YACTO BBIMOJHSIEMbIE MEpe-
XOJIbl, B YACTHOCTH LIMKJIbI, HO, YBBI, HU B OJHOM M3BECTHOM MHE KOMITUJIITOPE 3TO HE
peain30BaHoO.

3aMeTHO Jydllle CJIOXWIAach CUTyauusi ¢ copmuposkoii. Komnuustop Microsoft
Visual C++ orcraer ot acceMb1epHOro Kojaa Bcero juib Ha 13%-14%. 3a HUM ¢ MUHU-
MaJibHbIM OTpbIBOM uaeT Borland C++ co cBoumu 15% u 24% nna Athlon 1.400
u P-11I1 733 coorBerctBeHHO. [TocnenHee mecto 3anuMaeTr WATCOM, HU B 4eM He yCTy-
natomuii Borland'y Ha Pentium'e, HO Oe3ane/uUIIIMOHHO COAIOLIMII CBOM ITO3UIIMM Ha
Athlon'e. Hy, He BUHOBAT XXe OH, UYTO CcO3/JaBajicsd B Ty JaJIEKYIO 3IIOXY, KOTJIa M MpoILec-
COpBI, U TeXHMKA ONTUMM3ALUU ObUIM coBceM aApyrumMu? B obmem, WATCOM Hero-
XOM, HO CUJIBHO YCTapeBIIM ONTUMU3ATOP, U JIIOOOBb K HEMY (Y T€X, Y KOTO OHa MMEeT-
cs1) He goskHa ciaenuTsb riiaza, — WATCOM'om cerogHst He caMblii JTy4IlMii BbIOOD.
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Pucyrok 1. CpaBHeHune kayecTsBa MalWMHHOM KogoreHepaumu no ckopoctu Ha Intel P-1Il 733
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PMCYHOK 2. CPCIBHeHMe KQ4eCcTBA MALUMHHOM KoaoreHpaunn no CKOPOCTH

Ha AMD Athlon-1.400

[lepeiinem Tenepb K CpaBHEHUIO pa3Mepa OTKOMITUIUPOBAHHOTO U acCCeMOJIEPHOTO
kozxa. IlepBoe, uTo OpocaeTcs B IJla3a, — BeChMa BHYIIUTENbHBIN OTpLIB Microsoft Visu-
al C++ ot cBoMX KOHKYpeHTOB. OJHAKO, U OH OTCTAeT OT "PyYyHOTro" Kojaa, He JOTsTUBast
110 MeHbIIeit Mepe 23%, mpuyeM 1o Mepe YIPOIIEHUS 3a1ad 3TOT pa3phbiB PE3KO YBEJIM-
YUBAETCH, JOCTUTAs B CIydae MpHUMepa ¢ KOIMMPOBaHUEM ITaMsITH HeabiX 76%! Yx, Thl! Ac-
ceMOJIepHas peajan3alys oKas3ajaach MPaKTUYECKHU BIBOe Kopoue!
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Y KOHKYPEHTOB Xe CUTYyallMs elIe Xy>Ke. 3HAUMTEIbHO XyxXe. [pybo roBopsi, MOX-
HO YTBEpXIaTh, YTO MEPEHOC MPOrpaMMbl Ha acceMOjiep KaKk MUHUMYM COKpalllaeT ee
pa3mep pasa B nmojropa-asa. Tem He MeHee, Ba pa3a — 3TO HE TPUCTA U C ITUM BIIOJIHE
MOXKHO KUTb.

Paamep, 6ant

MS W0 BC AT O A5

|l KonvpoBeadue OMoWCK MEHuMYS B CopTHROBKS |

Pucyrok 3. CpaBHeHue ka4yecTBa MALLMHHONM KOAOTEeHePALMM Mo pasmepy

HarmsagHasa JEMOHCTPAITHUA KAY€CTBA MAIIHHHOM
OIITHMH3AIIHH

Pa3r0Bop 0 Ka4eCTBe MALLIMHHOW ONTUMM3aLX ObL Obl HEMOJIHBIM 0€3 KOHKPET-
HbIX npumepoB. Ilokazarenn Mpou3BOAUTENLHOCTA — CIMILIKOM aOCTpaKTHBIE
BeJMYMHbBI. OHY AIOT MUILLY JJISI pa3MbILLIEHUI, HO HE OOBSCHSIOT: TIOYEMY OTKOMITUIIM -
POBaHHBII KO oKa3aycs Xyxe. Kak roBoputcs, moka He yBUXXY CBOMMM IJ1a3aMM, TTOKa He
TOIIIYIIal0 CBOMMHU pyKaMu — He MoBeplo!

Yrto X, Takasi BO3BMOXHOCTb Y Hac ecTh! JlaBaiiTe, M3yduM HENOCPEACTBEHHO CaM
acceMOJIEpHbI KOJ, CT€HEPUPOBAHHBIA KOMMOUISITOPOM. 1 9KOHOMUU OyMaxkHOro
MPOCTPAHCTBA HYKE MPUBEIEH JIMIIb OAUH IMIPUMEDP — pe3yJIbTaT KOMIWJISILIAU TTPOTrpam-
MBI TTy3bIPbKOBOI COPTUPOBKU KoMmuiasiTopoM Microsoft Visual C++. [Ipumep 1oBosib-
HO T0Ka3aTeJbHbI, MO0 OILYTUMO YJIYUYIIUTh €r0 Ka4eCTBO, HE BHIBUXHYB IIPU 3TOM CE-
0€e MO3ru, MpakTUYECKU HEBO3MOXHO. [la Bbl cMoTpuTte camu. Eciu He Biageere accem-
0J1epoM — He paccTpauMBaMTeCh, B JUCTUHIE MPUCYTCTBYIOT MOJAPOOHBIE KOMMEHTapUuu
(HazmercCh, Bbl IOHMMAETE, YTO UX BCTABUJI HE KOMITUJISTOP?).
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c_sort proc near ; CODE XREF: sub_401420+DAp
arg_0 = dword ptr 8
arg_4 = dword ptr 0Ch

push ebx
coxpaHsem perucTp EBX, T.k. ¢yHKUMA 00s3aHa COXpPaHATb
MOAMGUUMPYEMBIE DPETUCTPL, MHAYEe nporpamma pyxHeT

mov ebx, [esptarg_4]
3arpyxaem B Dx camblli npasbil aprymMeHT - KOMWYECTBO S/EMEHTOB
TOYHO Tak nocTynun Obl M Yenosek
ara, JoKanbHbe nepemMeHHble afpecyinTcs HenocpeacTBeHHO veped ESP
9TO 9KoHOMMT oanH perucTtp (EBP), BhicBOOOXAas €ro Ans APYTrWX Hyxn 4e-
NIOBEK Tak He yMeeT.. BepHee, He TO, 4TO Ob COBCEM He yMeeT, HO ajpe-
cauns 4epes ESP 3acTaBngeT 3aHOBO BHYMCAATH MECTOMOMOKEHUE 0KaNbHbIX
NepeMeHHbIX Mpu BCAKOM NepeMelleHns Bepxyliku ctexka (B 4acTHOCTM npu ne-
pefade GyHKUMW apryMeHTOB) YTO HY OYeHb YTOMUTENbHO..

push ebp

push esi
coxpaHsiem elle [Ba peruncrpa
BooOWe-TO, 4YeNoBeK MOr BOCMNONb30BaThCA M KomaHpoi PUSHA, coxpaHsowei
BCE PerucTpul obWero HasHadeHwsd, 470 ObN0 Ob HAMHOrO KOpPO4Ye, HO B TO
Xe Bpems, YyBenuuuno Obl NoTPeOHOCTW MporpamMmsl B CTEKOBOM MPOCTPaHCTBe
M HECKONbKO CHM3MMO Obl ee CKOpPOCTb

cmp ebx, 2
CpaBHMBaeM 3Ha4YeHue aprymeHtTa n C KOHCTaHTOM 2

push edi

jl short loc_40141B
a BOT 3[eCb Nowna onTuMudauud Koma nof paHHue npoueccops P-P MMX
cpaBHeHue copepxumoro EBX w aHanua pesynbTaTa CpaBHEHUS pas3neneH
KOMaH[oM coxpaHeHus peructpa EDI. [leno B TOM, 4TO P-P MMX mornw cna-
puBaTb KOMaHAb, €CAV OHW MMENU 3aBUCUMOCTb MO [aHHbM BMpPO4YeM, B [aH-
HOM KOHKDPETHOM Clyyae Takad ONTUMM3aUWd W3AUWHS T.K. Npoueccop neita-
eTCd NpeackasaTb HanpasfieHWe nepexofa ewe [0 €ro PeasbHOro WCMNONHEHNS .
Bnpoyem, nepecTaHoBKa KOMaHi — KapMaH HE THHET W HUKOMY HE MewaeTt

mov ebp, [espt0Ch+arg_0]
3arpyxaem B EBP 3HayeHune kpaHe neBOro aprymeHta - ykasaTend Ha Cop-
TUpyembii MaccuB. Kak yxe ckasaHo, Tak afjpecoBaTb apryMeHTbl YMEWT TOSbKO
KOMNWUNATOPb, 4enoBeky 3TO He Mof cwuny

loc_4013F1: ; CODE XREF: C_Sort+39]
LMKA HayuHaeTCcs C He4eTHOro agpeca. [noxo! 9To BecbMa narybHO Cka3sbi-
BAETCH Ha MPON3BOAUTENBHOCTb

xor esi, esi
oynmaem perunctp ESI, BunonHas norudyeckoro XOR Haj HWM camuMm BOT Ha 9TO
4yenosek - cnocoben!
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cmp ebx, 1

jle short loc_40141B
3TN [BE KOMaHObl NuuHKue.
[lna 4yenoseka o4eBMAHO, ecnu EBX >= 2, To oH BCcerpa Oonblie OAHOMO
A BOT ons komnunaTopa aTo - BoBCe He @akT! (Hy TemHbli OH)
[leno B TOM, 4TO OH MnpeBpaTWn BO3pacTawbwuin uukn for B yObBALUAA LMK
do/while ¢ nocT ycnosuem /x yObBawWME UMKAL C NOCTYCNOBMEM peannayioT-
ca Ha x86-npoueccopax HamHOro 6onee aGHOEKTUBHO =/ HO A9 STOF0 KOMMU-
NATOP JOMKeH ObTb yBEpEeH, 4Y4TO UWKN WCMNOAHAETCH XOoTs Obl pa3 - BOT OH
¥ nomewaeT B KOS [ONOAHWTENbHYID ¥ abCONTHO MMUWHOKW B AAHHOM Cly4ae
npoBepky. Bnpoyem, oHa He OTHMMAET MHOIO BPEMEeHM

lea eax, [ebp+4]
ObicTpoe cnoxuTb EBP ¢ 4 n 3anucaTb pesynbTaT B EAX 006 aTom Tpioke
3HalT Aaneko He BCe NPOrpaMmMuCTbl, M OObYHO BLIMOAHAINT AaHHYI 3amaqy
B nBa aTana MOV EAX, EBX\ADD EAX, 4

lea edi, [ebx-1]
OLICTPO BblYeCTb M3 EBX eauHuuy u 3anucaTb pe3ynsTaT B EDI

loc_4013FE: ; CODE XREF: C_Sort+35j

mov ecx, [eax-4]
On c! KomaHfa, pacnonoxeHHas B Hadane uukna nepecekaeT rpanuuy 0x10
0aiT, 4TO NPWMBOAMT K OWyTUMbIM 3agepxka wcnonHeHud.[la, 3abbn ckasaThb,
aTa WHCTpyKUMa 3arpyxaeT sadveliky srcla-1] B peructp ECX

mov edx, [eax]
3arpyxaem s4yeiky srcla] B peructp EDX

cmp ecx, edx
cpaBHuBaem ECX (src[a-1]) n EDX (src[a]). Boobwe-To, 9TO MOXHO Obio pe-
ann3osaTb W kopode CMP  ECX, [EAX], wusbasnicb 0T komaHgnl MOV EDX, [EAX]
0flHAKO, 3TO HM K 4eMmy, T.K. 3HauyeHue [EAX] Ham noTpebyeTcs Huxe npw
obMeHe nepeMeHHHMM W 8Ta KoMaHpa BCe paBHO Obl Bbiesna Tam.

jle short loc_401411
nepexon Ha BeTky loc_401411, ecnun ECX <= EDX B NpOTWMBHOM Cliy4yae -
BHINOMHNTE 00OMEH fAYeek

mov [eax-4], edx

mov [eax], ecx
obmeH qyelkamn. Boobue-To, MOXHO Obno Ob peannsoBaTb 9TO KM 4yeped XCHG,
4TO ObNO Obl Ha HECKONbKO 0OailT Kopove, HO Yy 3TON WMHCTPYKUMM CBOM MpO-
OnemMb - He Ha BCex npoueccopax oHa paboTaeT ObicTpee..

mov esi, 1
ycTaHaBnuBaem ESI (dnar f) B
4eNnoBek MOr Ob COKpaTWTb 3TO Ha HecKoNbko 0alT, 3anucaB 3TO Tak:
MOV ESI, ECX. Tockonbky ECX > EDX, To ECX !=0, npu ycnosuu, KOHEYHO,
4yTo EDX >= 0. pasymeeTcs, KomMnuasaTopam Takoe He no 3ybam, opHako, 3TO
anropuTMuyeckas ONTUMM3auUWMa M K Ka4yeCTBY KOAOTEHepauuum OHa He WMeeT
HWKAKOrO OTHOWEHKS

Kpuc Kacnepcku
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.text:00401411 loc_401411: ; CODE XREF: C_Sort+25j

.text: 00401411 add eax, 4

.text:00401411 . yBenudmaem EAX (a) Ha 4 (sizeof(int))

.text:00401411

.text:00401414 dec edi

.text:00401414 ; yMeHblWaeMm CYETYMK UMKNA Ha eguHuly (HanomMuHano, KOMAMAATOP NpeBpaTwa Hall

.text:00401414 ; for B yOuBalown UMK)
.text: 00401414
.text:00401415 jnz short loc 4013FE

.text:00401415 ; nepexon K Havany uvkna, noka EDI He paBeH HyMl HEKOTOPHE YEenoBEeKu 3[06eChb
.text:00401415 ; nengat LOOP, KOTOpPLM XOTb ¥ KOMNAKTHEE HO WCMNOMHAETCH 3HAYUTENbHO
.text:00401415 ; wmenneHHee

.text:00401415

.text:00401417 test esi, esi

.text:00401417 ; npoBepka ¢nara f Ha paBEHCTBO HyJI0

.text:00401417

.text:00401419 jnz short loc_4013F1

.text:00401419 ; noBTOPATbL UMK, nNoka f paBeH Hyo

.text:0040141B

.text:0040141B loc_40141B:

.text:0040141B pop edi

.text:0040141C pop esi

.text:0040141D pop ebp

.text:0040141E pop ebx

.text:0040141E ; BoccTaHaBAMBaeM BCE W3MEHEHHHE PEerucTpsbl

ctext:0040141E

.text:0040141F retn

.text:0040141F  ; BbHXOAMM M3 QYHKLMY

.text:0040141F C_Sort endp

.text:0040141F

HMtak, Kakue y NpPOTMBHUKOB KOMITUJISITOPOB €CTh MPETEeH3UU K KauecTBy Kona?
CMorau Obl OHU peaii30BaTh 3Ty XKe MPOLeAYpPY XOTsI Obl IIPOLEHTOB Ha ASCITh JIydlie?
Cornacurech, 31€Ch €CTh YeMY TTOYYMTHCS Jaxke BecbMa KBaIU(PUIIMPOBAaHHBIM ITpOrpaM-
MucTaMm!

OnpenesreHue CUTyarui nNpearno9ITuTeIbHOro
HCIIOJIb30BAHHUS ACCEMOIEPA

HTaK, MbI BILUIOTHYIO TTOJONLIM K OTBETY Ha IVIAaBHBII BOIPOC: B KAKMX UMEHHO
cliygyasix obpalleHHUe K acceMOiiepy 1ejiecoodpa3Ho, a B Kakux — HeT. YacTto
MPOrpaMMUCT (Jaxke BbICOKOKBAIU(MUIUPOBAHHBIN!) OOHApYyXUB MPO(PUINPOBIIMKOM
"y3Kue" MecTa B IporpaMMme, aBTOMATHYECKH TIPUHUMAET pellieHue O IMepeHOCe COOTBET-
CTByOIIMX (PYHKLMIA Ha acceMOiiep. A HampacHo! Kak Mbl yxXe yOeauIuch, pasHULA
B MPOM3BOAUTEILHOCTU MEXIY PYYHON M MAlIMHHOW ONTHMHU3alMel B MOAABISIOIEM
OOJILILIMHCTBE CJIyyaeB O4eHb HeBeJMKa. O4eHb MOXET CTaThCs TakK, YTO YJIydlllaTb YXke
He4Yero, 3a UCKIIOYEHNEM MEJKUX, "KOCMETUUECKHUX' OrpexoB, pe3yJsbraT pabOThl KOM-
NUJIsATOpa UAcajeH U HUKaKKWe CTapaHUsl He yBeJUyaT IMPOU3BOAUTEILHOCTD, 00Jiee ueM
Ha 3%—5%. [1ledanbHO, €ClIK 3TO OOCTOSITEICTBO BHISICHSIETCS JIMIID ROCAe TIEpeHOoCca O -
HOI MJIM HECKOJIbKMX TaKUX (PyHKIIMI Ha accemOiep. [loTpaueHo BpeMsi, 3aTpayeHbl CU-
JIBL... U BCe 3TO BITycTy10. O0uaHo, na?
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IIpexne, yeM mpucTynaTh K Py4HOW ONTUMHU3ALMKU HE MEIIAA0 Obl BBISCHUT:
HACKOJIbKO HE ONITUMAaJIEH KO, CTEHEPUPOBAHHBIN KOMIUISATOPOM, 1 OLIEHUTb UMEIO-
IIUICS pe3epB nmpousBoauTeabHOCTM. HO He cTtouT Opocartbcsi B APYryro KpaHOCThb
1 noJjaraTh, YTO KOMITUJISITOP 6ceeda TEHEPUPYET ONTUMAJIbHBINA WM OJUM3KUIA K TOMY
koa. OtHionb! Bece 3aBUCUT OT TOro, HACKOJIBKO XOPOIIO BBIYUCIUTEIbHBINA aJTOPUTM
JIOXKUTBHCS HA KOHCTPYKIIMU BEIOPAHHOTO sI3bIKa BHICOKOTO ypoBHS. HekoTopklie 3agaun
pEIIAIOTCS OMHON MAIIMHHON MHCTPYKIIUMEW, HO LIEJI0M TPYIIO KOMaH/I I3bIKOB BICO-
KOro ypoBHs1. HauBHO HanmesTbCs, YTO KOMITUJISITOP MTOMMET (PU3NUYECKUIA CMBICIT KOM-
MWJIMPYEMOU MPOTpaMMBbl 1M JOTadaeTCd 3aMEHUTh 3Ty I'PYIIY MHCTPYKLIUKA OJHOM Ma-
murHHOU KoMaHaoil. Het! OH GyneTt Tyno TpaHCAMPOBATh KaXAyl0 MHCTPYKIIMIO B OAHY
WM (Yallle BCEro) HeCKOJbKO MAIIMHHBIX KOMaH, CO BCEMM BBITEKAIOIIMMU OTCIOAA
MOCJIEACTBUSMMU. ..

Hrak, npaBuno HoMmep oauH. llpexcde, uem onmumusupogams Koo, 00513amenbHO
caedyem umems HAOEHCHO pabomarouuii He onmumuzupoganHvlil eéapuanm. CoznaHue or-
TUMM3UPOBAHHOI'O KOJIa Ha X0y, IO MEpPEe HAIIMCaHUS MPOrpaMMbl, HEBO3MOXHO! Tako-
Ba yX crnenuduka IUIAaHUPOBAaHUSI KOMaHI — BHECEHME NaXe MaJeWIMX U3MEeHEeHUM
B QJITOPUTM B MOJABJISIONIEM OOJBIIMHCTBE CiIydaeB TpeOyeT KapAUHAIbHBIX MepeleIoK
koza. [ToTomy, mpucTynaiTe K ONTUMMU3ALIMU TOJIBKO IOCJIe TPEHMPOBKHY Ha "KoIlKax' —
SI3bIKE€ BBICOKOTO YPOBHS. DTO MOMOXET MOSICHUTh BCE HESICHOCTU Y TEMHbBIE MeECTa aJl-
roputMma. K ToMmy xe, pu MosiBJI€HUU OLIMOOK B ITpOrpaMMe MOJA03PEHME BCEraa najaa-
€T MMEHHO Ha ONTHMU3UPOBAHHBIE YYACTKU Ko/a (ONTUMU3UPOBAHHBIN KO/ 32 PEIKU-
MU UCKJIIOUCHUSIMU KpaiiHe HEHAIISIICH WM YPE3BbIYAMHO TPYIHO YMTaeM, IOTOMY €ro
OTJIaJika — JIeJIO HeMpPOCTOoe), BOT TYT-TO U cracaeT "oTjaxeHHas kouika". Ecau mocie
3aMEHbI ONTUMU3UPOBAHHOTO KOJa HE ONITUMU3UPOBAHHbBIE OIIMOKM MCUYE3HYT, 3HAUMT,
1 B CaMOM JieJie BUHOBAT ONTUMU3UPOBaHHBINM Koa. Hy a HeT, — uiuTe ux rae-Hudyab
B IDYTOM MECTE.

ITpaBusio HoMep ABa. He nymaiime onmumu3zayuro Kkoda u accemorepHyro peairusa-
yuro. OOGHAPYXUB MPOPUIMPOBIIMKOM Y3KWE MECTA B IMPOTPaMME, HE TOPOMUTECH T1e-
penuchiBaTh UX Ha accemosiep. CHavana yoeauTech, 4YTO CIEJaHO BCE BO3MOXHOE TS
YBEJIUYEHUST OBICTPOJAECHCTBUS KOJAa B paMKax s13bIKa BICOKOTO ypOBHS. B yacTHOCTH,
clienyeT n30aBUTHCS OT MPOXKOPIMUBBIX apuPMETUIECKUX onepalnii (0COOeHHO obOpa-
1asg BHUMaHWE Ha LIEJTOYMUCICHHOE JIEJIEHUE U B3SITUE OCTaTKa), CBECTU K MUHUMYMY
BETBJIEHUS, PA3BEPHYTh LIMKJIbI C MAJIBIM KOJIMYECTBOM UTEPALIUIA... B KpDAHEM CiIydae,
MONPOOYHTE CMEHUTh KOMITUJIATOP (KaK ObLJIO IMOKa3aHO BbIIIE, KAY€CTBO KOMMIMJISTO-
POB OU€Hb Pa3HUTHCS APYT OT Apyra). Eciin ke Bce paBHO OCTaHETECh HEJOBOJIbHbBI pe-
3yJIBTATOM TOT/A...

ITpaBuio HoMep Tpu. Ilpexcde uem nepenucviéams NPoSPammy Ha accemonep usyvume
accembepHblil AUCMUHE KOMAUASAMOPA HA npeomMem OyeHKU e2o cogepulencmea. BoaMoxHO,
B HEYJIOBJIETBOPUTEJILHOM IMPOU3BOAUTEIBHOCTH KOJIa BAHOBAT HE KOMITWJISITOP, a HEMO-
CPEACTBEHHO caM IMPOLIECCOp WU MoAcucTeMa amMsaTu, HarpumMep. OcobeHHO 3TO Kaca-
€TCSl HAyKOEMKUX MPUJIOKEHMIA, KaJHbIX 10 MAaTEMAaTUUECKHUX PacYeTOB U rpamueCcKux
MMaKeTOB, HYXXIAIOIIUXCS B OOJbIINX 00ObeMax MmamMsaTh. HauBHO mymMaTh, 4TO IEpEeHOC
MPOTrpaMMBbl Ha acceMOJIep YBEIUYMUT MPOMYCKHYIO CIOCOOHOCTh MAMSITHA WX, CKAaXEeM,
3aCTaBUT MPOLIECCOP BBIYMCIIATh CUHYC yriia ObicTpee. [1ogyunB acceMOaepHbIi IMCTUHT
OTKOMITMJIMPOBAHHOM mporpammbl (mist Microsoft Visual C++ 3T0 ocyluecTBiasieTcst
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KaouoM /FA), 6erio mpocMoTpuTe €ro ria3aMu Ha MpeaMeT TTOKMCKa SIBHBIX JISITIOB U OT-
KPOBEHHO TJyMbIX KOHCTpyKuMii Hamomobue: "MOV EAX,[EBX]\MOV [EBX],EAX".
OOBIYHO ropasao IMpolile He McaTh aCCEMOJIEPHYIO peayIu3aliMIo ¢ YUCTOTO JIMCTA, a Bbl-
YUILATh YXKE CTeHEPUPOBAHHbBIN KOMITUISTOPOM KOJ. DTO TpeOyeT ropas3no MeHbIIE Bpe-
MEHM, a pe3yJIbTaT 1aeT HUYYTh HE XyILIUIA.

[TpaBuno HoMmep yeThipe. Ecau k00, accembaepHblil aucmute, 6blOAHHBLU KOMAUASIMO-
pom udeaner, a npoepamma b6e3 8UOUMbBIX NPUYUH 8CEe PABHO UCHOAHACMCS MEONEHHO, He OM-
yaueatimecs u 3azpysume ee 8 duzaccembnep. Kak y>ke 0TMEUaIoCh Bblllie, ONITUMU3ATOPbI
KpaiiHe HeaKKypaTHO IOIXOAST K BbIpaBHMBAHUIO MEPEXOAOB U KJIAAYT MX Ky[a INIIOK Ha
nyiny noiaoxuT. Haubosbiiasgs mpou3BOAUTEIbHOCTh JOCTUTAETCS MPU BbIpAaBHUBAHUU
MepexooB MO aapecaM, KpaTHbIM LIECTHAALIATH, U OYyAeT YK COBCEM XOpOIIIO, €CJIU BCe
TEJIO LIMKJIA LIEJIMKOM ITOMECTUTBCS B OJHY K3LI-TUHEHKY (T. €. 32 Oaiita). Bnpouem, Mbl
OTBJIEKJIUCH. TexHHKa ONTUMU3ALUM MAIIMHHOTO KOJa — TéMa COBEPIIEHHO APYroro
pazroBopa. O0paTuTech K JOKYMEHTALIMM, PACIPOCTPAHIEMOM TTPOU3BOAUTEISIMU MPO-
1ieccopoB — Intel u AMD.

[TpaBuno Homep nsATh. Ecau cywecmayrouue Komanosl npoyeccopa no3804s10m peaiu-
308ambo 8aul AN20pumm npouse U dghekmusHee, — 6om mozoa yic 0eticmeumenbHo, manHye
01 xpabpocmu nuéa, 3a6pocvme KOMIUAIMOP HA NOAKY U NpUCMYnaiime K accemonepHoll pe-
asuzauuu ¢ yucmoeo aucma. OnHaKo, ¢ TaKOW CUTyallMeil MPUXOIUTCS BCTpedyaThesl Kpaii-
HE pelKo, K TOMY Xe He CTOUT 3a0bIBaTh, UTO Bbl HE Ha OIMHOKOM OcTpoBe. Bokpyr Bac
OIPOMHOE KOJIMYECTBO BBICOKOIPOU3BOAUTEIbHBIX TIIATEABHO OTJIAXXEHHbBIX U BEJIUKO-
JIETHO ONTUMU3UPOBAHHBIX OMOIMOTEK. Tak 3aueM Xe M300peTaTh BEJIOCUIIEH, €CIIU
MOXHO KYITUTb U TOTOBBIi1?

W, HakoHell, TocjieaHee MpaBUJIo HOMep 1ecThb. Ecau yuc 83sa1ucy nucamo Ha ac-
cembaepe, nuwiume MaKkcumanvHo "Kpacuso” u 6e3 uziuuneeo mprokayecmea. Jla, HeqoKy-
MEHTMPOBAaHHbIE BO3MOXXHOCTH, HETPAAULIMOHHbIE CTUJIM IPOTPaMMMPOBaHMUS, "UepHast
Marus" — Bce 3T0 0€3yMHO MHTEPECHO U YBJIEKATeJIbHO, HO... IIJIOXO IEPEHOCHUMO, HeMo-
HSITHO OKPYXKaIOIIMM (M Jaxke caMoMy ceOe Imociie BO3pallleHUs K UCXOAHUKY-TEKCTY Je-
CSTUJIETHE JaBHOCTH) U BOOOILIE HECET B cede Maccy IpoodaeM. ABTOP 3TUX CTPOK HEO-
JTHOKPATHO OOXXMIaJICsl HA CBOUX XK€ COOCTBEHHBIX TPIOKAX, caMoe O0OUIHOE, UTO TPIOKU
3TU OBLJIM BBI3BAHBI OTHIOAB HE "TIPOMU3BOACTBEHHOI HEOOXOAMMOCTBIO", a... HY, CKaXXeM
Tak, "IOOOBBIO K UCKYCCTBY'. 3a J1000Bb XKe, KaK U3BECTHO, IMPUXOAUTCSI BCeraa Ija-
t™iTh. He moBTOpsieTe uyxux owmmnbok! He OpesryiiTe KoMMeHTapusIMyU M HEPEeMEeHHO
romelainTe Bce acceMOepHble (PYHKIIMU B OTASAbHBIN Moayab. Hukakux accemOJep-
HBIX BCTAaBOK — OHM, KaK M caM acceMOJiep, HeIepeHOCUMbl 1 CO3[Jal0T OYeHb MHOTIO
po6JieM MpU TMTOPTUPOBAHUN MTPUIOXKEHUIA HA IPYyTUE TIAT(OPMBIL.

EnunHcTBeHHas mpeaMeTHas 00J1acTh, HE TOJbKO OIpaBablBalollasi, HO, MPSIMO CKa-
>KeM, TIPOBOLIMpPYIOlas acceMOiepHble U3BpallleHUsI, 3TO 3aiiuTa nporpamM. O yem Mbl
1 IOTOBOPUM HUXKE...
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Oco60€ 3aMedaHHe O CO3JAHHH 3ANTUTHOIO KOIA
HA acceMmoepe

3aIJ_II/ITHBIe MEXaHU3MbI, 0€CCIOPHO, MPEANOYTUTEbHEE BCErO pealnu30BbIBAThH
Ha accemOjepe, MUCIOoJb3ysd MAaKCUMYM TPIOKOB M W3BpalleHuid. DddekTus-
HOCTb acceMbOiiepa 371eCh BTOPMYHA, INIABHOE — MAaKCUMAaJbHO 3aIlyTaTh B3JIOMIIMKA.
KoMnuisiTopsl ke reHepupyloT J0CTaTOYHO MpeacKa3dyeMblid KOO U MTOYePK KaxKI0ro U3
HUX IpodecCUOoHaIbHBIM XaKepaM XOpoILIo u3BecTeH. JlocTonHCcTBa accemObiiepa B TOM,
YTO OH NPAKTUYECKUM HE OTpaHWYMBAET MoJeT (aHTa3ud M IO3BOJSET BOILIOLIATH
B XM3Hb MPAKTUYECKU JI0ObIe uaeu. [lonmumopdHbIi, mmrdpoBaHHBIN, caMOMOIU(U-
LIMPYIOLIUIACS KO/, aHTUOTJIAA0YHbIE M aHTUAM3ACEMOJIEPHBIE IPHYEMbI — HUILIA TTO TIpa-
BY IpuHaajiexalias acceMoiepy. Lleaecoo6pa3zHOCTh UCIOIBb30BAaHUS T€X WJIM UHbBIX 3a-
IIUTHBIX MEXaHU3MOB — TE€Ma JAPYroro pa3roBopa, 34eCh Xe Mbl OyaeM 00CyXIaTh JUIIb
MYTU UX peain3alnu.

AcceMOJiepHbIE TPIOKM — BOOOIIE OoJbIlas TeMa, OJHAKO, CJAEAyeT pa3inyaTh
TPIOK KaK TaKOBOI (OpUTMHAIbHAS UIes U/WIN HeTPpaIULIMOHHBIM MpUMep ITporpaMMu-
pOBaHMS) U HEIOKYMEHTHPOBAHHBIE BO3MOXHOCTU IpPOLIECCOpa M OINEpPallMOHHON
cucteMbl. Tproku, mpyu rpaMOTHOM MOAXOAE K HUM, BITOJTHE O€300UIHBI U HUKAKUX MPO-
01eM He co3natoT. Kimaccuueckuii mpuMep Tproka — pacin@poBKa MporpaMMbl OAHOpPa-
30BBIM OJIOKHOTOM, Bo3BpalaeMbiM yHKuIMel rand. ITockonabky, ¢pyHKLuMs rand Bceraa
BO3BpalllaeT OJHY U Ty Xe IMOCIeA0BaTEIbHOCTb, OHA MOXKET MCIOJIb30BaThCS IJIS LIU-
(poBku/pacimmdpoBku nporpammbl. Eciu nuzaccemOiep He cyMeeT pacno3Hath rand
B OTKOMIOWJIMPOBAHHOM MpOrpaMMe — XaKep HOTY CJIOMUT, TTI0Ka T0TaIaeTCs: KaK yCTpO-
€Ha 1 paboTaeT Takas 3amuTta. Kakue mpo6aeMbl MOXET co3AaTh 3TOT TpoK? CoBeplIleH-
HO BEpHO, — HUKAKUX. A BOT IpUMEP "TPsI3HOTO XaKa", OCHOBAaHHOIO Ha HEJOKYMEHTH -
pOBaHHBIX BO3MOXHOCTAX: B Windows 95 peruoH aapecHOro IpPOCTpPaHCTBA OT
0xC0000000 no 0xF0000000, xpaHsII1Mii HU3KOYPOBHEBBIE KOMIIOHEHTBI CUCTEMBI, CBO-
0OAHO MTOCTYMNEH MPUKJIAIHBIM IIPUJIOXEHUIM, YTO OYEHb 00JierdyaeT 00pbOy ¢ OTJIaaum -
KaMu 1 BcakuMu MmoHuTopamu. I1paBaa, mog Windows NT nepBasi xke monbsITKa odopaiie-
HUS K 3TOM 00J1aCTU NPUBOIMUT K FreHEPALIMU UCKIIOUYEHUS C TTOCIEAYIOIINM 3aKPBITUEM
MPUWJIOXEHUS — HapyluTess. B pe3ynbrate, KOHEUHBIN MOJb30BATENb TEPSIET BO3MOXK-
HOCTb 3allycKaTh 3aliuileHHYo nporpammy noa Windows NT. Bot 3a 3170 MHOrue u He
o6t acceMOnep. Ho, mo3BoskTe, pa3Be X acceMOaep BuHoBaT? He ncnoiib3yiiTe Heno-
KyMEHTUPOBAHHBIX OCOOEHHOCTEM (a €CIr yXX COBCEM HEBTEPIIEXK, TO MCIOJb3YHTE MX
C YMOM) — M Ipo0JIeM HU y KOro He OyaeT!

B nmocnenHee BpeMsi, KCTaTh, HaMETUJIACh YCTOMUMBAs TEHASHIINS K OTKa3y OT ac-
ceMOJiepa Jaxke B 3alllMTHBIX MeXaHM3MaX. [lelCTBUTEIbHO, MHOTHE TPIOKM 3aMeda-
TEJILHO PEeaiM3yloTCsI M Ha SI3bIKaxX BBICOKOTO YpOBHS. B wacTHOCTH, IMHAMUYECKYIO
pacmmpoBKY Koja (paBHO KaK 1 UCTIOJIHEHHWE KOJa B CTeKe) MOXXHO peain30BaTh U Ha
yuctoM Cu/Cu++, 10cTaTOYHO JUIIb MOJIYYUTh YKa3atesb Ha GyHKuoo (Cu 310 1o-
3BOJISIET), TIOCJIE YEro C €€ COASPKMMBIM MOXHO JIejiaTh Bce, YTO yrogHo. M BoBce He
00s13aTeILHO I 3TOTO CITYCKaThCsI Ha YPOBEHb TOJIOTO acceMoOiepa. Tak ke, I3bIK BbI-
COKOTI'0 YPOBHSI 00JIeTYaeT HalMcaHue MoJUMOpP(HBIX TeHepaTOPOB 1 BUPTYaJIbHBIX Ma-
muH (MamuvHa Teropunra, cetu Iletpu, ctpenka Ilupca u T. 1.), €IMHCTBEHHOE, 4YTO
HEJIb3s1 Ha HEM peain30BaTh — TaK 3TO caMoMoauuuupymomuiicsa koa. BepHee, Bo3-
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MOXHO, HO C XXECTKOM TMPUBSI3KONM K KOHKPETHOMY KOMITMJIATOPY (MO0 HEOOXOIMMO
3HaTh. KaK M BO UTO TPaHCIMpPYETCd KaxKaast CTpoKa), a Iogo0Has mpakTuKa — IypHOI
ToH. [TpuBI3BIBaTLCS HU K YEMY M HU KOIJa HE CTOUT, K TOMY K€ TpyJdo3aTpaThl IIpU
CO3JaHUM caMOMOIM(UIINPYIOLIETOCS KOIa Ha SI3bIKe BHICOKOTO YPOBHSI HAMHOTO BBI-
1Ie, YeM Ha acceMoOuiepe.

Tem He MeHee, BOBMOXHOCTb co3AaHus 3alIUT Ha YucThiX Cu/Cu++, MHOIUX Xa-
KEpOB CTApOro MOKOJICHUS ITPOCTO KOPEXUT — OHU U CJIBIIIATh 00 3TOM He XOTAT (aBTOp,
KCTaTH, caM Takoit). YTo mopenaenb, TpaaAuLMKU U IPUBBIYKY — IITY4YKHU yrnpsimbie. Hy,
KpacuBO MporpaMMMpOBaHMEe Ha TOJIOM acceMoepe, moHmMaere? A co3gaHue 3aliuT He-
MOCPEACTBEHHO B MAILIMHHBIX KOJAX BBI3BIBAET HUYEM HE IepeaaBaeMoe yIOBIECTBOPE-
HHE 10 CBOEMY SMOIIMOHAJILHOMY HaKajly CpaBHMMOE pa3Be YTO C OPra3MoM.

DTO — MporpaMMHUpOBaHME paay MPOrpaMMUPOBAHNS, HalIEJEHHOE HEe HAa KOHEY-
HBII pe3yJbTaT, a Ha caM IIPOLIECC ero NOCTUKeHUS. "1 HeKomopbix atooeil npoepammu-
poBanue [645emcs MaKoll Jee eHympeHHel nompeOHoCmvlo, N0O0OHO MoMY, KAK KOPOBbl
daom MoaoKo, uau nucamenu cmpemames nucams”. Hukomnait be3pykos.

IIporpaMMHPOBAHHE HA ACCEMOIEPE KAK OCOOBIH
PO HCKYCCTBA

OMIIBIOTEP YK€ TaBHO MepecTan ObITh MAIIMHOM 1J1s1 HE0OJIbI110M ropcTku M3-

OpaHHBIX U C KaXJIbIM JHEM OH BCE CTPEMUTEIbHEE 1 CTPEMUTEIbHEE TIpeBpa-
maetrcss B nbliecoc. CoBpeMeHHbIE MPOTPaMMMCTBI, aOCTparMpoBaBIIMCh OT '"Xkejesa"
1 JaXe OT CaMUX BBIYMCIUTEJbHBIX aJITOPUTMOB, BUIAT Mepeln coO0Oil MbIlb Aa BU3Y-
aJIbHYIO MaHeJIb C KOMIIOHEHTaMu. HamucaTb mporpaMmy CTajlo Tak e JIETKO, KaK CBapUThb
nakeTHbIi cyn. KoHeuyHO, CBOM MOJIOKUTEbHBIE MOMEHTBI B 9TOM €CTb, HO... €CTb OIlpe-
JIEJICHHAS KaTeropusl JIOACH, 111 KOTOPOU >KM3Hb — HU HA CEKYHy HE MPEeKpPaIIArOIINA-
Csl TIOUCK U MPeoIoJIeHre CJIOKHOCTE! (HM cJIoBa Mpo ramak M JlacThel!). Eciu 3amymarbces:
KaKylo MPakTUYeCKYIO LIEHHOCTb HEeCeT B cebe MMOKOpPeHMe TOpHBIX BepilinH? [opa3no KoM-
(bopTHEE ¥ ¢ MEHBILIMM PUCKOM K HUM MOXHO 100paThCsl U Ha BEPTOJIETE.

VYBoI! YUeM Jierue mocTtaercsi, TeM MEHbIIe YAOBJIETBOPEHUSI OHO IPUHOCUT. Busy-
aJIbHOE MPOrpaMMUPOBAHME CIMIIKOM IPOCTO, YTOOBI OBITh IO HACTOSIIIIEMY MHTEpEC-
HbIM. C Ipyroii CTOpOHbI, YEM BbIILI€ YPOBEHD SI3bIKA, TEM OOJIbIIE MPUXOIUTCS COOJIO-
JaTh MPEANUCAaHUM U TEM MEHbIIe BO3MOXHOCTb IIJISI CAaMOBbIpaKeHUs. A Xyd0XXKHUKU
OTJIMYAIOTCSI OT BCEX OCTAILHBIX TEM, UYTO B KaX/10i paboTe rnepenaroT CBoe BUAEHUE MU~
pa, yactuiy cBoero "A".

HMHuTtepec k acceMOiepy, 4acTo JOXOASIIMMA 10 haHaTU3Ma, KakK pa3 U OObSICHSIETCS
TE€M, YTO accemMOsiep — JIydlllee CPEACTBO MOIIYNAaTh XeJIe30 KOMIbIOTEPa pyKamMu, 3TO
MPEeBOCXOJHAsI apeHa sl UHTEJUIEKTyalbHON OOpbObI, U, HAKOHELl, — BEJIMKOJEMHbIN
Cnoco0 ¢ MOJIb30i U UHTEPECOM CKOPOTaTh CBOOOIHOE OT pabOThI BpeMS.

CyllecTByeT OrpOMHOE MHOKECTBO acCceMOJIEpHBIX FOJIOBOJIOMOK — OT "HaIMCaTh
MporpaMmy Ha 0aliT Kopoue, 4eM y cocena”, 10 "co3maTb caMOOOyJYarolIyIocs Iaxmar-
HYIO UTpY, 3aHUMAIOIIyI0 He Oojiee AByX KuiobaiT'. Ha acceMOiiepe mMuIIyTcss MHOTHE
"IeMKH", Ha HeM 3Ke CO3JaloTcs "KPSIKUMBI" (B JOCJTOBHOM MepeBoe "B3jioMaii MeHs")...
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HukTo He cnopuT, 4To BCe, IIEPEUYMCIEHHOE BhIIIE, MOXXHO PEeain30BaTh 1 HA SI3bIKAX BhI-
COKOIO YPOBHSI, IIpMUYEM 32 HECPABHUMO 00Jiee KOPOTKOE BpeMsI IIPU HE CUJIbHO XYIIIei
apdextuBHOCTU. [la! MoxHo! Ho... HemHTEpecHO. Mbl, KOMCOMOJIbLILI, BUAUTE JIU, O3
JIaCT U ramMaka JIOOUTb HE MOXEM...

IToaTomy (M 3TO OYEHBb BaxXKHO!), €CJIM Bbl BCTPETUTE YEJI0BEKa, 0€33aBETHO MpeJaH-
HOr0 acceMOJepy U MPEe3UParOLLEro SI3bIKW BBICOKOTO YPOBHS, HE CITELLIMTE JTIOMATh Iajlb-
LIbI O KJIaBUATYpY, Ilepeyoexaast ero B oopaTtHoM. [IeBSATb U3 IecsITu — acceMOiep JI00UT
OH He 3a JOCTOMHCTBA, a, HAIIPOTUB, 3a OTCYTCTBUE TAKOBKIX (€CJIM MOHMUMATh MO, "10-
cToMHCTBaMM" yao0cTBa HMBUIM3aluu). OIUH U3 IeCATU — OH ITPOCTO BBINEHAPHUBACTCS
U MporpaMMHUPYET Ha accemOJjepe, YTOObl MPOJEMOHCTPUPOBATh OKPYXKAIOIIUM CBOIO
KpyTocTh. Torga Tem 60jiee He CTOUT ero nepeyoexaaTb — ¢ BO3pacTOM CaMO pacCOCeTCsl.

3aKJIIOYEeHHe

BepI[I/IKTI acceMmOIep XU, acceMOiep XKUBET, acceMOJiep OyneT kuTb. Habio-
JlaeMOe€ 3aCUJIbE BLICOKOYPOBHEBBIX SI3bIKOB U BU3YaJIbHBIX CPEACTB pa3paboT-
KU — SIBJIEHUE BpEMEHHOE. DTO 3aTUllibe Tiepen Oypeit. A Oypsi IpsIHET, MOXKETe HE COM-
HeBaTbecs. He ceronHsi-3aBTpa nepea nporpaMMUCTaMu BCTaHYT HOBbIE 3a/1auM, MOAYM-
CTYI0 Chealol1e BCE BHIYMCIUTEIbHbIE MOIIITHOCTHU U TpeOylolue eliie. [J1aBHOe — ObITh
TOTOBBIM K 3TOMY MOMEHTY U BOBPEMSI MPEIJTOKUTb CBOU 3HAHUSI, YMEHMSI U HABBIKU,
JMOXAABIIMCH OCTPO HEXBATKU acCeMOJIEPHBIX crieuaancToB. (MUMOX0A0M: ITporpam-
MMCTHI, 3HAIOIIME TPAKTUIECKU 3a0bIThIi HhiHe PopTpaH, ¢ pyKaMu OTPHIBAIOTCS Ha
3aman, n6o TaM MOJIOBMHA HAyYHBIX TIPUJIOKEHUI HancaHa Ha DopTpaHe, HO HEKOMY
MX COMPOBOXIATh — CTapble KaJphl YXOIIT HA IEHCHUIO, a HOBOE IMOKOJIEHUE BbIOMPAET
nenCn).

Ecnu xxe Bbl OpraHM4ecKy He TIPUEMJTUTE HaXKUBY U OM3HEC — MPOrpaMMUpPYyITe Ha
acceMmbOusiepe u3 crioptuBHoOro nHtepeca. [locnenHue nmoxkosieHus: Pentium'oB B 3TOM OT-
HOIIIEHUU — MPOCTO KJIal U TaM, OBEPbTE, €CTb YEMY MOYUUThCS!

ITporpammupyiite! Ynaum BaM u... OOOJIbIIIE CIOKHOCTEH OT KU3HM!
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IIpmiaoxxkenue. MCXOgHBIE TEKCTHI

void __cdecl c_cpy(int =src, int =dst, int n)

{
int a; int t;
if (n<1) return; // Heyero konuposaThb!
// No3aneMeHTHoe KomnupoBaHWe MaccuBa
for (a=0;a<n;a++) dst[a]=src[a]
return;
1

_asm_cpy proc

PUSH ESI VAR

PUSH EDI ;. COXpaHgeM peruncTpsl

PUSH ECX Y

MOV EST, [ESP+4+3+4] . Src

MOV EDI, [ESP+8+3+4] . dst

MOV ECX, [ESP+8+4+3+4] N

REP MVSD ; KOMMpyem 0OHOM KOMaHAOM
POP ECX A

POP EDI ; BOCCTaHaB/MBAEM PErucTpbl
POP ESI Y

ret . BbIXOAUM

_asm_cpy endp

int __cdecl c¢_min(int =src, int n)

{
int a; int t;
if (n<2) return -1; // He cpeou 4ero uckaTb MUHUMYM
// TlpuceanBaem nepeBoMy 87EMEHTY MacCuBa CTaTyc
// "YCNOBHO HauMeHbliero”
t=src[0];
// Ecnu Takoh, KTOo OyAeT MeHblle Hawero "MeHbuero”?
// eCcTb ja, TO npeaaTb CTaTyC emy.
for(a=1;a<n;a++) if (t>src[a]) t=srcl[al;
return t;
1
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—asm_min proc
PUSH EST . cOoXpaHseM
PUSH EDI ; PEerucTpH

MOV ESI,[ESP+8+4] ; src
MOV EDX, [ESP+8+8] ; n

CMP EDX, 2 . eCTb Cpeau 4ero uckaTb?
JB @exit . HET 9NIeMeHTOB A1d noucKa
MOV EAX, [ESI] ; npucBavBaeM MNepBOMY SMEMEHTY

;. CTaTyCc "YCNOBHO HauWMeHblero”

@for: . Hayano uukna
MOV EDI, [ESI] ; B EDI - o4epenHoin anemeHT
CMP EAX, EDI . eCNM KTO elle MeHble?
JB @next ;. €CAV HeT, - Cneaywuuin anemeHT
MOV EAX, EDI ; nepenaTb CTaTyC
@next:
ADD EST, 4 ;. NEePenTn K CReaylueMy SemMeHTy
DEC EDX ; YMEHbWWTb CYETYMK UMKna Ha 1
INZ @for ; MOBTOPATHL umkn noka EDX > 0
@exit:
POP EDI . BOCCTaHaBNMBAEM
POP EST : PerucTpHl
ret

_asm_min endp

void _ cdecl c_sort(int =+src, int n)

{
int a; int t; int f;
if (n<2)
return; // MeHblie ABYX S8JEMEeHTOB COPTUPOBaTb HEMNb3A
do{
f=0; // ycTaHaBnuaem ¢nar COPTUPOBKU B Hyslb
// Nepebupaem Bce 3NeMEHTH OAWH 3a ApYruM
for (a=1; a<n; a++)
// ecnu cnefyoumnii 8neMeHT MeHblle Npeabaylero
// MeHsdeMm ux MecTaMu 1 ycTaHaBnuBaem onar
// COPTWUPOBKM B eOuHMLY
if (srcl[a-1]>srcl[a])
{
t=srcla-1];
srcl[a-1]=srcl[a];
srclal=t;
=1,
}
// NOBTOPATb COPTUPOBKY [0 Tex Mop, noka He A0XAEeMCcH
// nepBoro "4ucTtoro” npoxofa, T.e. npoxopa 0e3 M3MeHeHwui
b while(f);
}
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_asm_sort proc

MOV EDX, [ESP+8] ;N
CMP EDX, 2
JB @exit
PUSH EST
PUSH EBP
PUSH EBX
@while:
MOV EST, [ESP+4+4+3] ; Src
MOV EDX, [ESP+8+4+3] ;N
XOR EBP, EBP . EBP - flag
NOP
NOP
@for:
MOV EAX, [ESI]
MOV EBX, [ESI+4]
CMP EAX, EBX
JAE @next_for
MOV EBP, EBX
MOV [ESI+4], EAX
MOV [ESI], EBX
@next_for:
ADD ESI, 4
DEC EDX
JNZ @for
OR EBP, EBP
JNZ @while
POP EBX
POP EBP
POP EST
@exit:
ret

_asm_sort endp
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