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CUCTEMbI, YCTPONCTBO M CMOCOBbl KOHBEMEPHON OBPABOTKU

MEPEKPECTHASA CCbINIKA HA POACTBEHHYIO 3AABKY

[0001] OTa 3asaBKa 3a9BASET NPUOPUTET N NPENUMYLLECTBO
npeaBapuTenbHOn 3asaBkn Ha nateHT CLUA N? 62/896,682, nogaHHoW 6
ceHTabpa 2019, koTopas NOCpencTBOM CCbIZIKUM NOSHOCTbI BKJIOYEHA B

HacCTOAWMNN AOKYMEHT.

OBJIACTb TEXHUKH

[0002] HacTosiwee nzobpereHne 0OTHOCUTCA K KOMMNbIOTEPAM U, B

4aCTHOCTU, KOMMbIOTEPHbLIM NPOL,ECCOPAM.

YPOBEHb TEXHUKW

[0003] Undposble BbIMNCAUTENbHbIE MALUUHbI, NPpeAHA3HAYEHHbIE
AN YHUBEPCaNbHbIX BbIMMCAEHUA, MOIYT UCNONb30BaTbh CTAHAAPTHYIO
ApPXUTEKTYPY, TaKyld HEMMAaHOBCKasa apXuTtekTypa. PaspaboTaHHas
npuMepHo B 1945 rogy ¢pu3ankom n MmateMaTukom [1>KOHOM (poH HenMmaHoM
MalMHA C HEMMAHOBCKOM apXUTEKTYPOWN MOXET ObITb TEOpPETUUYECKUM
NPOeKTOM UNMPOBON BbIYUCANTENBHOMW MALLUMHbI C XPAaHUMOWN B NaMATH

NporpaMmMon.

KPATKOE OTMNCAHUE YEPTEXEW

[0004] Ha ®UI'. 1 npepcrasneHa PyHKUNOHANbHAA CXeMa,

noKa3biBawlWiada npuMmep BblYNCANUTENBHON CUCTEMDI.
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[0005] Ha ©UIl'. 2 npeacrtaBneHa pyHKUNOHANbHAsA CXeMa,

noKasblBawoLWasa BbIYUCAUTENBHYIO CUCTEMY C KOHBEMEPHON apXUTEKTYpPOMN.

[0006] Ha ®UIl'. 3 npepcraBaeH UCXOAHbLIN KOA NPOrpaMMsbl,

nedyatawouwen yncna ®mboHavun.

[0007] Ha ®Ul'. 4 npepcraBneH MawWMHHbLIN KOA NPOrpaMMmbl,
KOTOPbIN MCNOMHAETCA B CUCTEME CO CTaHAAPTHOW apXUTEKTYpPOn, Ana

neyataHuna yucen dGmboHauuu.

[0008] Ha ®UTl'. 5 npepcraBneHa 6nok-cxeMma 610KOB ONepaTopos,
KOTOPbl€ UCNOJIHAKTCA CUCTEMOWN C KOHBEWNEPHOW apXUTEKTYpPOun, ANns

neyataHna yncen ®uboHayun.

[0009] Ha ®UTI'. 6 npeacTtaBiaeH UCXOAHbIN KOA, KOTOPbIA BblYUCNSAET

N pacneyaTbiBaeT CyMMy umudp.

[0010] Ha ®UI'. 7 npepcraBneHa nepeas YeTBepPTb MALUMHHOIMO KOAQ,
NCNonHaeMas CUCTEMON CO CTaHAAPTHOM apXUTEKTYpPON, KOTopas

BbIYMCASIET U pacnevyaTtbiBaeT CyMMy uudp.

[0011] Ha ®UI'. 8 npeacraBneHa BTopas YeTBEpPTb MALWMHHOMO KoAaa,
NCnonHaemMasa CUCTEMON CO CTaHAAPTHOM apXUTEKTYPON, KOTopas

BbIYMCASIET U pacnevyaTtbiBaeT CyMMy uudp.

[0012] Ha ®Ul'. 9 npepcraBneHa TpeTbA YeTBEPTb MALLMHHOIMO KOAa,
NCNonHaeMasa CUCTEMON CO CTaHAAPTHOM apXUTEKTYPON, KoTopas

BbIYNCASIET U pacnevyaTtbiBaeT CyMMy uudp.



[0013] Ha ®WIl'. 10 npencraBaeHa YeTBepTas YeTBepPTb MAWMHHOIO
Koga, NCNosHaeMas CUCTEMOMN CO CTaHAAPTHON apXUTEKTYpour, KOTopas

BbIYNCASIET U pacnevyaTtbiBaeT CyMMy uudp.

[0014] Ha ®WTI'. 11 npepcTtaBneHa 6n1ok-cxema 6/10KOB ONepaTopos,
NCNONHAEMbIX CUCTEMON C KOHBENEPHOWN apXUTEKTYPON, KOTOpas

BbIYNCASIET U pacnevyaTtbiBaeT CyMMy uudp.

[0015] Ha ®UTl'. 12 npepcraBneHa 610K-cxeMa, NoOKa3blBaloLLas
BbIUNCANTENBHY CUCTEMY C KOHBENEPHOW apXUTEKTYPOUN, UCNOJIb3YEMYIO B

COYEeTaHUN C BbIYUCAUTENbHOW CUCTEMOWN CO CTaHAAPTHOW apXUTEKTYPOW.

[0016] Ha ®UI'. 13 npeacraBneHa 6n10K-CcxeMa, NokasbliBalowWas, Kak
MOXET 6bITb NCNOJIHEHA NpPOrpaMMa NoCpenCcTBOM BbIYUCIUTENbHOMN
CUCTEMbl C KOHBENEPHON apXUTEKTYPON N BbIMUCIUTENBHON CUCTEMOW CO

CTaHAAPTHON apXUTEKTYpPOMn.

[0017] Ha ®WI'. 14 npepcTtaBneHa 6n10k-cxema cnocoba noaroToBKM

KOHBEWEPHOW apXUTEKTYpbl.

[0018] Ha ®UI'. 15 npepcraBnena 6n10K-cxeMa, NOKa3biBaoLLAN

BbIYMNCNUTENBHYIO CUCTEMY U KOMMNOHEHTLI.

OCYWECTBNIEHNE N3OBPETEHNA

[0019] Huxe npuBeaeHo noapobHoe onncaHme CUCTEM N cnocobos,
COOTBETCTBYHOLLMX BapuaHTaM peanun3aumm HacToSLWEro n3obpereHus.
XO0Ta ONMCaHO HECKONIbKO BAapUaHTOB peanu3auuu, cneayet NnoHuMaTb, YTo
pPaCKpbITUE HE OFPaHUYMBAETCSA KaKUM-Nnb6o 04HUM BapuaHTOM

peann3aunn, a BMECTO 3TOIo 0XBaTbiBA€T MHOXECTBO albTEPHATUB,
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N3MEHEHUIN N 3KBMBaANEHTOB. KpoMe TOro, HECMOTPSA Ha TO, YTO B
nocneayoweM onMCaHumn U3s10XKeHbl MHOXECTBO KOHKPETHbIX
noapobHocTen ana obecneyeHns NOIHOrO NOHUMAHUSA PACKpPbITbIX B
HacToSAWEM AOKYMEHTE BApUaHTOB peasin3aummn, HEKOTOpPbIe BapuaHThI
peanusaunnm MoryT 6bITb OCYLLECTBJIEHbI HA NPaKTUKe 6e3 HEKOTOPbIX NN
BCe 3TUX noapobHocTen. Kpome Toro, B Lensax ACHOCTU HEKOTOpbIe
TEXHUYECKNE MaTepuanbl, U3BECTHbIE B AAaHHOW 061aCTn TEXHUKN,
nogpo6bHO He onucaHbl, YTO6bI M3b6exaTb UBNULLHErO 3aTEMHEHUS

pacKpbITUSA.

[0020] Huxe pacKkpbiTbl TEXHONOMMU, YCTPOUCTBA N CNOCObLI, B
KOTOPbIX UCNONb3YeTCa PEKOHMUrypupyemasa annapatHasa nnatgopma ans
B3aWMMHOI0 COEAMHEHUA LEeNnOoYKU peKoHdUrypmpyembix annapaTHbIX
610KOB ONEepaTopoOB A4S MAHUNYNNPOBAHUA AAaHHbIMKU NO MEpe TOro, Kak
AAHHble NepeMeLanTca BHU3 MO Lenovyke. 3Ta KOHBeEepHas apxuTekTypa
nnu uenoyka 610KOB oNepaTopoB NepeMeLwlaeT fgaHHble oT 610Ka
onepaTopoB K 610Ky onepaTtopoB. BMeCcTo 4aCcTM NporpaMMHOro
obecneyeHuns Lenoyka peKoHPUrypupyemblx annapaTHbiX 610K0B
OnepaTopoOB MOXET MAaHUNYANPOBATb AAaHHLIMU NO Mepe TOro, Kak AaHHble

nepeMewarTcda No Ueno4vyke.

[0021] CornacHO HEKOTOPbLIM BapuaHTaM peanmnsaunmu
BblYMCNNUTENbHAA CUCTEMA C KOHBENEPHON apXUTEKTYPON MOXET
MCNOJIb30BATbCS UCKKOUYUTENBHO ANS BbINOJIHEHUSA BbIUUCIUTENbHbIX

3aaad.

[0022] MHOXECTBO BbIYNCNNTENbHbIX CUCTEM C KOHBENEPHOWN
APXMTEKTYpPOM MOTryT MCNOJIb30BaTbCA NOCAEA0BaTENbHO AN NapannenbHo,
HanpuMmep, ANa pacnpeaeneHnsa paboyen Harpyskn mexpy

BbIYMNCNNUTENBbHBIMN CUCTEMAMMN.



[0023] BbluncnmTenbHasa cucteMa C KOHBEMEPHON apXUTEKTYpPOMu
MOXET MCMNOJIb30BaTbCA B COYETAHMU C BbIYNCANTENBHON CUCTEMOM CO
CTaHAAPTHON apXMTEKTYpou, HanpuMep, paboyas Harpyska MoXeT 6bITb

pacnpeaneneHa Mmexay BblYNCIINTENIbHBIMU CUCTEMAMMN.

[0024] MHOXECTBO BbIYNCANTENbHbIX CUCTEM C KOHBENEPHOW
APXUTEKTYPOMU MOryT UCNOMb30BaTbCA NOCAEeA0BATENbHO UK NapannenbHo
M NCNONb30BAaTbCA B COMETAHMUU C BbIYNCANTENBHON CUCTEMON CO
CTaH4APTHON apXUTEKTYpOoNn, HanpuMmep, ANnsa pacnpepeneHnsa pabouen

Harpy3kun Mmexay BblHUCIIUTEIbHBIMU CUCTEMAMMN.

[0025] BbluMcnutenbHas cuctemMa C KOHBEMEPHOW apXUTEKTYpPO
MOXET UCNOJIb30BaTbCA B COYETAHMUN CO MHOXECTBOM BbIUNC/IUTENBHbIX
CUCTEM CO CTaHAApPTHOW apXUTEKTypou, HanpuMmep, n paboyasa Harpyska

pacnpepenaerTca Mmexay BblMUCNUTENBbHBIMUA CUCTEMAMMN.

[0026] Ha ®UI'. 1 npepcTtaBneHa PyHKUNOHANbHAA CXeMa,
nokasblBawoLwasa npuMep BbIYMCINTENBHON CUCTEMbI, KOTOpas nopobHa
BblYUCNUTENBHON CUCTEME, UMEKOLLEN HENMAHOBCKY apXUTEKTYpy, Uau
coAepXuT ee. BoluncnutenbHaa cucteMa cogepxut sxog 102,
BbluncnuTenbHyto cucremy 104 n Boixog 106. Bxog 102 npuHuMaeTcs
(HanpuMep, NOCPEACTBOM LUUHBI U T.M.) B BbIYNCAUTENBHYIO cuctemy 104,
B KOTOPOW OH nepep nepepaven (HanpuMmep, NOCPeACTBOM WKHbI U T.M.) U3
BbluncnnTenoHon cucremol 104 B kauectse Bbixoaa 106. B
BbluMCnMTENnbHOM cucteme 104 coaepkaTtca 3anoMmHalouLee yCTpOUCTBO
nponssonbHoro agoctyna (O3Y) 108, KoTopoe CBA3aHO C LEHTPanbHbIM
npoueccopom (LIM) 112 nocpeacreom obwen wnHbl 110. Kpome TOr0,
LeHTpanbHbIM npoueccop 112 coaep>Xut apudpMeTUyecKnini 10rm4yeckum

6nok (AJ1Y) 116, 6nok 114 ynpasneHus, pernctpol 118 u crekn 120.



[0027] NMporpamMmMbl, NCNONHAEMbIE BbIYNCANTENBLHOW CUCTEMON CO
CTaHAAPTHON apXMTEKTYpPOW, MOryT coaepxaTb HAbop KOMaHA, KoTopble
NCMONHAIOTCA B KOHKPETHOW NOCneaoBaTebHOCTHN, AN ynpaBiaeHus

AAaHHbIMW.

[0028] Mocne 3arpy3ku nporpammbl B O3Y 108 ueHTpanbHbIN
npoueccop 112 MOXET BbINOAHATL NOCAEA0BaTENbHOCTb LUMKIOB "BbliBOpKa-
AeKkoanpoBaHue-ucnoaHeHune", B pesyabraTte yero cogepxmmoe aueek O3Y
108 cuuTbiBaeTCa, pewmndpyeTca n 3aTteM UCNONHAETCA B KOHKPETHOM
nocnepoBaTesibHOCTN, KaK yYKa3aHo nporpamMMoun. NMockonbky aueinkun O3Y
108 coaepxxaT KOMaHAbl U AaHHble, LeHTpaabHbIN npoueccop 112
CUUTbIBAET M AewundpyeT KOMaHAbl ANa onpeaeneHns Toro, Yto agenatb C
nHdopMaumnen, n 3ateM UCNONHAET UX C NOJyYEHUEM pe3ybTaTa.
HekoTopble KOMaHAbl NpeAnuCbiBalOT LEHTPAaJIbHOMY npoueccopy 112
3anucaTb pe3ynbTaT onepauun Hasaa B adenky O3Y 108, a apyrue
KOMaHZAbl NpeAnuCbIBaOT LEeHTpaJbHOMY npoueccopy 112 nepentu K
KOHKpeTHon avenke B O3Y 108, B 3aBUCUMOCTM OT pe3ysbTaTta

n peﬂ,blﬂ,yu.l,eﬁ KOMaHAbl.

[0029] Mpobnema 3TON apXUTEKTYPbl MOXET COCTOSATb B TOM, UTO
nporpaMMHas KOMaHAa u faHHble CoAepXaTcsa B TOM Xe camom O3Y 108.
NHdopmauna B O3Y 108 MoxeT 6bITb CUMTAHA NO OAHOW AYEnKe 3a TaKT u
AewndpoBaHa, 4To NPUBOAUT K HEI(EHEKTUBHOCTU apXUTEKTYPbI U
OrpaHn4YeHunto npounssoauTenbHoCcTU. Kpome Toro, obwasa wuHa 110 He
MOXeT obecneunTb BO3MOXHOCTb ANS LEHTpaabHOro npoueccopa 112
CUMTbIBATb U 3anncbiBaTb UHPOPMALNID OA4HOBPEMEHHO. DTO Ha3blBaETCA
Y3KUM MEeCTOM U MOXeT ewe 6onblie orpaHMYnBaTh NPOU3BOAUTENBLHOCTb

CUCTEMBDI.
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[0030] Ha ®UI'. 2 nokaszaHa cxema, UANKCTpUpyoLwas
BblYNCAUTENBbHYIO CUCTEMY C KOHBEMEPHOW apXUTEKTYPOU, COAEPXKALLYIO
Bxoga 202, BbluncnutenbHyo cuctemy 204 u Boixog 206. Bxog 202
npuHMMaeTca (HanpuMep, NOCPEeACTBOM WUHbI U T.M.) BbIYUCAUTENIbHON
cucremon 204, B KOTOpon OH obpabaTbiBaeTca nepen nepepayven
(HanpuMep, NOCPEACTBOM LWKUHbI U T.M.) U3 BbIYNCAUTENBHON cuctemsbl 204
B KayvecTtse Bbixoaa 206. B BbiuncnutenobHon cucreme 204 coaepxxutca
pekoHdurypupyemas annapatHasa nnatdopma 208 (Hanpumep,
nporpaMmMupyemas nosnb3oBaTteneMm BeHTuNbHaa matpuua (MMBM)),
KOTOpas COAEPXUT MHOXECTBO peKoHpurypupyemoix 6aokos 210, 212,
214, 216 n 218 onepaTopoB, KOTOPble CoeanHeHbl NnoTokamn 220, 222,
224 1 226 paHHbIX B O4HOM HanpaBA€HUN U NOTOKOM 228 faHHbIX B

NPOTNBOMNOJIOXHOM HanpaBJIEHUWN.

[0031] BMeCTO ueHTpanbHOIro npoueccopa, ceszaHHoro ¢ O3Y
NOCPeACTBOM LUNHbI, KOHBENEPHAs apXUTEKTypa MOXET UCNO0b30BaTb
pekoHdUrypupyemyto annapatHyto nnatdopmy, Takyto kak NMMNBM 208, ansa
B3aUMHOro COeauHEeHns Lenun pekoHpurypupyemoix 6nokos 210, 212, 214,
216 1 218 onepaTopoB C Lefnbl yNnpaBileHUa AaHHbIMKU MO Mepe TOoro, Kak
AaHHble Npoxoasa no uenun ot 6a1oka onepaTtopoB K 610Ky onepaTtopoB B
notokax 220, 222, 224 n 226 paHHbIX B OA4HOM HanpaB/ieHUU U NOTOKe

228 paHHbIX B NPOTUBOMOJIOXXHOM HanpaBie€HUN.

[0032] CornacHO OAHOMY BapuaHTy peanu3auuun B Kaxaom énoke
210, 212, 214, 216 n 218 onepaTopoB BbINOJIHAETCA onepauuns nau
rpynna onepauun pnsa ynpasiaeHnsa AaHHbIMU nepej TeM, Kak AaHHble
6yayT nepepanbl K cnepgywouweMy 610Ky onepaTopoB YKa3aHHOW uenun B
notokax 220, 222, 224 n 226 paHHbIX B O4HOM HanpaB/ieHUN U NOTOKeE

228 paHHbIX B NPOTUBOMNOJIOXXHOM HanpaB/i€HUN.
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[0033] NMporpaMMma TpaHCAMPYETCS U 3aTEM KONMUPYETCH B
pekoHdurypupyemyto annapartHyto nnatdopmy 208 (Hanpumep, MNMMBM u
T.n.). Kaxaasa koMaHaa uan rpynna KoMaHg HasHadawTca 6noky 210, 212,
214, 216 n 218 onepaTtopoB, U X0O4 BbINOJIHEHUS NPOrpamMMbl

onpeapendeTcd B3aMMOCBA3bIO 3TUX 610koB onepaTtopos.

[0034] JaHHbIMM MaHUNYNUPYIOT B KaxaoM 6noke 210, 212, 214,
216 n 218 onepaTopoB N0 Mepe TOro, Kak OHW NPOXOAAT Mo uenun oT 6aoka

onepaTopoB K 610Ky onepaTtopoB B noTokax 220, 222, 224 n 226 AaHHbIX.

[0035] B cnyyae koMaHAbl "nepexoaa"” noTOK AaHHbIX MOXET 6bITb
n3MeHeH/nepeHanpaBneH 610KOM onepaTopoB B MPOTUBOMNONOXHOM
HanpaBNE€HUUN NN K HEKOTOPOMY APYroMy 610Ky onepaTtopoB B OTAE/IbHOM
noToke 228 AaHHbIX. B 3TOM npuMepe nepexon Ha OCHOBaHWN YCNOBUS,
KoTopoe cobntoaeHo, noka3aH oT 6s10ka 4 (216) onepaTopoB Ha3aa K

6noky 2 (212) onepaTtopos.

[0036] Kpome Toro, 6nok 210, 212, 214, 216 n 218 onepatopoB
MOXEeT 6bITb @BTOHOMHbIM U MOXET ObITb BbINOJIHEH C BO3MOXHOCTbLIO
06paboTKM AaHHbIX NTMH6O aCUHXPOHHO, NMOBO CUHXPOHHO, KOrAa OH

NPUHUMAET UX OT Npeablaywero 6,10ka onepaTopoB B LENW.

[0037] CornacHO OAHOMY BapuaHTy peanum3auun aBTOHOMHOM
onepaunun KOHBEepHasa apxutektypa obecneunBaeT BO3MOXHOCTb

MCMNOJIHEHNA MHOXeCTBa KOMaH4 B OAMHOYHOM LK€ npoueccopa.

[0038] KoHBeilepHasa apxutekTypa MOXeT 6biTb 6onee
3 PpeKTnBHON, YeM CTaHAAPTHAA apXMTEKTYpa, NOCKOJIbKY OHa He

TpebyeT, uTo6bI NporpamMmma 6bina cuntaHa n3 O3Y u gewndposaHa.
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[0039] KoHBeWepHasa apxXuTeKTypa MOXeT npeaoTepallaTh
BO3HUKHOBEHWNE Y3KNX MECT, CBA3AHHbIX C U3BECTHON KOMMbLIOTEPHOM
APXUTEKTYPON, NOCKONIbKY OHA HE OCHOBaHa Ha NOTOKe obLWen WnHbl, u
Kaxpablih Habop 6N10KOB onepaTopoB MMeEEeT CBON COOCTBEHHbIN NOTOK

DaHHbIX.

[0040] KoHBeilepHasa apxutekTypa MoxXeT obecneuunBaTb
BO3MOXHOCTb 60/51€ee BbICOKOW NPOU3BOAUTENBHOCTU U BbIYMUCAUTENBHOMN
MOLWHOCTU. [JONONHUTENBbHOE NPEUMYLLECTBO 3TOM apXUTEKTYPbl COCTOUT B
TOM, YTO nNpu paboTe B CUHXPOHHOM pEXUME KOHBenepHas apxuTekTypa
MOXeT 6bITb CNOCOOHA yNakKoBbIBaTb AAHHbIE C 60NbWEN NIOTHOCTLIO B
peKoHdurypmupyemon annapatHon nnatdopmMme nyTeM noCTaHOBKU AAHHbIX
B ouepeab Ha BXoAe Kaxaoro 6/110ka onepaTtopoB, rOTOBbIX K 3arpy3ke B

nocneaywwmnn 6010k onepaTtopos, N0 Mepe UX NOCTYNJAeHUs.

[0041] NporpaMMHbIe KOMaHAblI MOTYT CoAepXaTbCs B 6a10Kax
onepaTopoB B BUAE annapaTHbIX IOTMYECKNX BEHTUNEN, a HE
nporpaMMHoOro obecneyeHns, 4To 3HAYUTENIbHO YCKOPSET BbINOJIHEHNE

MHCTPYKUWIA NO CPaBHEHUIO C MPOrPaMMHbIM aHasioroMm.

[0042] Ewe oaHO NpenMyLecTBO0 KOHBENEPHOW apXUTEKTYPHbI
COCTOUT B TOM, YTO NporpamMmy MoxeT 6biTb TpyaHee B3noMaTb. [porpaMMa
MOXET XpPaHUTbCA B BUAE annapaTHOro cpeacrsa, u niwboe namMeHeHue
NporpaMMbl XakepoM MOXET pa3opBaTb LENoYKy KOHBeWepa u NpuBecTun K
nepesarpy3ke cucrtemsbl. Nepesarpy3ka CUCTEMbI MOXET NMPUBECTU K TOMY,
4YTO UcxoaHaa (HeM3aMeHeHHasa) nporpamma byaeTr aBToMaTUYECKHU
nepesarpyxeHa CMCTeEMOWN B peKOHUIrypupyemyo annapaTHYo

nnatdopmy.
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[0043] Ha ®UI'. 3-11 nokasaHbl pas3nnynsa Mexapy 3TUMN ABYMS
apxutektypamu. NcxoaHbit kog C n OTKOMAUANPOBAHHbBIE BbIXOAbI Kak U3
6onee TpagUUMOHHON BbIYNCAUTENBLHON CUCTEMbI, TAaK N U3
BblYMMCANUTENBHON CUCTEMbI C KOHBEMEPHON apXUTEKTYPOU UccnenyroTcs

ANS ABYX Pa3/INYHbIX NPOrpaMmmM.

[0044] Ha ®UTI'. 3 nokasaH UCXOAHbIN KOA ANSA neyaTtaHusa Yyncen
dunboHayuun. NcxoaHobin kop C nokasaH ANg NporpamMmMbl, UCNOAb3YEMON

Ana pacneyaTtkyn yncen dunboHayuum B gnanasoHe ot 0 go 255.

[0045] Ha ®UTI'. 4 noka3aH MaWMHHbLIN KOA, ANA NeYyaTaHua yucen
dunboHauun. NcxoaHoin kog C, nokasaHHbin ®UI. 3, moxeT 6bITb
OTKOMMUANPOBAH AN UCNOJIHEHMA TPAANLUNOHHOW BbIYUCIUTENBbHOM
CUCTEMON. Pe3ynbTUPYIOLWMI MALWNHHbIN A3bIK MOXET BbIrNAAeTb NO4006HO
pacneyaTke, NnokasaHHOW Ha OUT. 4. TpagnUuMOHHAA BblYUCAUTENbHAA
CUCTEMA MOXET MCNOJIb30BaTb NO MeHblue Mepe 85 TakToB TAaKTOBOIO
reHepaTopa LeHTpaJbHOro npoueccopa A4ia 3aBeplleHns nepeBon utepaunmu
LMKNa BblMMCAEHNA N nedaTun. lNocne 3Toro TpagnuumMoHHas
BblUNCANTENIbHAA CMCTEMA MOXET UCNOAb30BaTb NO MeHbLIEN Mepe 56
TAKTOB LEHTpPanbHOro Npoueccopa ANg 3aBepLlueHns nocnenyLmnx

VITepaLI,VIVI L1KNa BbIYMNCNEHNUA N NeYaTu.

[0046] Ha ®UI'. 5 nokazaHa 6nok-cxema 610KOB onepaTopoB ANS
neyataHuna yucen d®mboHauuun. Mo cpaBHeHutwo ¢ OUI. 4, ncxoaHoin kop, C,
nokasaHHbIn Ha OUT. 3, MOXeT 6bITb OTKOMNUANPOBAH AN UCNONHEHUSA
BbIUNCANTENBHOW CUCTEMON C KOHBENEPHOW apXUTEKTYPON.
PesynbTupytowme 610Kk onepaTtoposB, UCMNOJsIb3yeMble A9 UCMONHEHNS

nporpamMmMbl, MOryT BbIrNa4eTb NOA06HO nokasaHHbIM ra ®UTIT. 5.
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[0047] bnokl 502 onepaTtopoB (OB #1) Ha3HayaeT 3HA4YEHUA
nepeMeHHbIX "X=0" n "y=1". bnok 2 504 onepatopos (OB #2) BbINONHAET
dyHkuuio "printf". bnok 3 506 onepatopos (OB #3) cymmunpyert
coAepXaHue X U y U HAa3HA4vyaeT pe3ynbTaT nepeMeHHon z. OH Takxe
Ha3Ha4yaeT 3HauYeHne y 3Ha4Y€HUI0 X U 3HAYEeHNe Z K 3Ha4YeHuto y. bnok 4
508 onepatopos (OB #4) BbINOJHAET YCNOBHbIN Nepexoa Ha3ag K Hadany
6noka 2 504 onepaTtopoB, ecnun pe3ynbTatoM "xX<255" apnaerca ncrnHa u
Ha3ag K Hayany 6noka 1 502 onepaTtopos, ecnu pesyabtaTt "x<255"

JNOXKEH.

[0048] CornacHO gaHHOMY BapuaHTy peanu3aunnm MHOXECTBO
KOMaHZA MOryT 6bITb CrpynnMpoBaHbl B 04MHOYHOM 6noke 502, 504, 506 un
508 onepatopoB, uTO obecneymBaeT BO3MOXXHOCTb NPOBEAEHUSA MHOXECTBA
onepaunin B OTHOLWEHUU AAHHbLIX NpexXxae, YeM 3TU AaHHble 6yayT
nepeaaHbl K cnepywouwemy 610ky onepatopos. NMpu pabote B CUHXPOHHOM
pexXnme KOHBENEpPHas apXuUTeKTypa MOXET UCMNONb30BaTb YETbIpe TakTa
npoueccopa ANg 3aBepLlUeHnsa NepBOn 1 NOCneayrLmMX nTepayni umkna
BbIYMC/IEHNSA U NMeYaTn. DTO MOXET 06ecneuynTb BO3MOXHOCTb A1 MALUUHDbI
C KOHBEWEPHON apXUTEKTYpou B 3TOM npumepe pabotaTtb B 14 pa3s
bbiCTpee, YeM M3BeCTHasaA MalnHa C NOAOOHbIM TAKTOBbLIM LUKAOM (T.e. 56

TAKTOB NPOTUB 4 TaKTOB).

[0049] Ha ®UTI'. 6 noKa3aH UCXOA4HbIA KOA ANA HAX0XAEHUS CYMMbI
undp. UcxoaHbin kog C ansa nporpaMmMbl ANS HAX0XAEHUS CyMMbl undp

yncna Cc NCNoJsib30BaHUEM peKypcumn rnokasaH Ha OUTl. 6.

[0050] Ha ®UTl'. 7-10 noka3aHbl MaWNHHbIE KOAbl ANSA HAXO0XAEHUNS
CYMMbl unodp. NcxogHbin kog C, nokasaHHbIn HA OUIT. 6, MmoxeT 6bITb
OTKOMMUANPOBAH ANS UCMOJTHEHNSA HENMAHOBCKOW BbIYNCANTENbHOMU

CUCTEMON. Pe3ynbTUPYIOWMIN MALLWNHHBIN A3bIK MOXET BbIraaeTb No4006HO
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pacne4yaTtkaMm, nokasaHHbIM Ha OUT. 7-10. "OcHoBHON" UnKn
OCYLLEeCTBASET BbI30B O0TAENbHOIO unkna 802 "cyMmbl" onsa BbIYMCAEHUA U
Bo3BpaTa pe3ynabTata 1002. B umMkne CyMMbl COAEPXUTCA YCTOBHbIN
onepatop 902 "ecnun". B 3aBUCMMOCTM OT pe3ysbTaTa YCJAOBHOIO
onepaTtopa "ecnun" undposasa BbIYMCIUTENbHAA MALUUHA MOXET
ncnonb3oBaTb 1M60 113 TaKTOBbLIX LUKNOB LEHTPAJbHOrO Npoueccopa,

nnMb60 191 TakT TAaKTOBOro uMkKna gnsa obpaboTkn ogHON nTepayunu.

[0051] Ha ®UI'. 9 nokaszaHa 6s10k-cxema 610KOB OnepaTopoB AN4
HaXxoXAeHusa cyMmmbl unap. Mo cpaBHeHuto ¢ U, 7-10 ncxoaHobit kopg C,
noKas3aHHbIN Ha OUT. 6, MOXET 6bITb OTKOMNUANPOBAH AN UCNONHEHUSA
BbIYMCINTENbHON CUCTEMON C KOHBEWNEPHOW apXUTEKTYPOWN.
Pe3ynbTupytowme 610kn onepatopos, UCNONb3yeEMbIe AN UCMONHEHUS

NporpamMMbl, MOryT BbIrNSAETb NOA0OHO NOKa3aHHbIM Ha OUT. 11.

[0052] bnok 1 1102 onepaTtopos (OB #1) BbinonHAET QYHKUMUIO
"printf" ang neyataHus Ha ycTpoucTee BbiBoAa "Beaunte uncno". bnok 2
1104 onepatopoB (OB #2) BbinonHaeT pyHkunto "scanf' ana seoga unucna
n3 ycrponcrea Beoga. bnok 3 1106 onepatopoB (OB #3) BbiNnONHAET
YCNOBHbIN onepaTop "ecnun", KOTOpbIA CpaBHUBAET BBeAEeHHOe yucno ¢ 0, n
3aTeM nepeHanpasnsieT nporpammy nnbo kK 6noky 4 1108 onepatopos (OB
#4), ecnn peaynbtaTt nonoxuteneH, unmn 6noky 5 1110 onepatopos (OB
#5), echn pesynbtaTt oTpuuateneH. bnok 4 onepatopos 1108 (OB #4)
BbINONIHAET BbluncneHme. bnok 5 1110 onepatopos (OB #5) Bo3Bpawaer
0. bnok 6 1112 onepatopos (OB #6) Ha3HA4YaeT YNCNO, BO3BPaALLEHHOE
nn6o 6nokom OB #4 (1108), nub6o 6nokom OB #5 (1110) nepeMeHHOM
«cyMMa». bnok 7 1114 onepatopos (OB #7) BbinonHAeT pyHKuuto "printf"
ANA pacneyaTtkn CyMMbl Ha YCTPOMCTBE BbiBOAA. Kpome TOro, BbIX0A 3TOrO
6noka 1114 onepaTtopoB coeguHeH ¢ BxoaoM 6noka OB #1 (1102), utobsl

nporpamMmMma Morna 6bITb 3aUMK/IEHA HA HGOHpGﬂ,EﬂeHHbIVI CpOK.
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[0053] CornacHo paHHOMY BapuaHTy peanusaynn 610K onepaTtopos
MOXET nepeHanpaBaAaTb LEeNoYKy NporpaMmbl B 3aBUCUMOCTU OT
pe3ynbTaTta ycnosusa. PaboTtas B CUHXPOHHOM peXxume, BblUNCAUTENbHAasN
CUCTEMa C KOHBENEPHOWN apXUTEKTYPOMU MOXET MCNOJIb30BaTb LLIECTb
TAKTOBbIX LMKJIOB Npoueccopa 419 3aBepLleHnsa utepaunmn nporpaMmmel,
HE3aBUCMMO OT pe3ynbTaTa KoMaHAbl "ecnu"”. BeluncamtenbHasa cucrtema c
KOHBENEPHON apXUTEKTYpPOWn B 3TOM npumMmepe MoxeT pabotaTtb B 18 pas
6bICTpee, YeM BblUUCUTENBHAA CUCTEMA CO CTAHAAPTHON apXUTEKTYPOMU

Ana nogobHOro TakToBoro uukna (t.e. 113 TaktoB NpOoTUB 6 TAKTOB).

[0054] BblumcnutenbHasa cMcteMa C KOHBEMEPHOW apXUTEKTYpPO
MOXET 6bITb 3HAaUYUTENbHO ObICTPEE, YEM BbIYUCAUTENBHAA CUCTEMA CO
CTaHAAPTHOW apXUTEKTYPOWN B 3aBUCUMOCTM OT NpunoxeHusa. Hanpumep,
BblYMCANTENBbHAA CUCTEMA C KOHBENEPHON apXUTEKTYpOon MoxeT paboTaTb
bbICTpee B NpuIoXeHnaX, B KOTopbliX obpabaTbiBaeTca 6onbluoe
KONNYECTBO AdHHbIX. [penmMyLecTtso Npon3BoaNTENbHOCTHU
BblYNCANUTENBbHON CUCTEMbI C KOHBEMEPHOU apXUTEKTYPOM NO CPABHEHUIO C
BblYNCNNTENBHON CUCTEMON CO CTAHAAPTHOW apXUTEKTYPON MOXKET
3aBUCETb OT MCNOJIHAEMOW NporpamMbl. B xoae TectupoBaHua 661010
3aMeUYEeHO, UTO B HEKOTOPbIX MPUNOXKEHUAX NPEUMYLLECTBO MOXET

HaxoaunTbcsa B anana3oHe oT 100% ao 2000%.

[0055] Ha ®UI'. 12 noka3zaHa 6nok-cxema, MANKCTpUpytoLwas
BbIUNCANTENIBHYO CUCTEMY C KOHBENEPHOW apXUTEKTYPON, UCNOJIb3YEMYIO B
COYETaHUN C BbIYNCAUTENBbHOW CUCTEMOWN CO CTaHAAPTHOW apXUTEKTYPON.
CornacHo paHHOMY BapuaHTy peanun3auuun BXoaHon nHtepdenc 1202
BblYNCNANUTENBbHON CUCTEMbI CO CTAHAAPTHON apXUTEKTYPON COEOANHEH C
BbIXOAHbLIM nHTEpdencom 1204 BbIYNCANTENBLHOW CUCTEMbI C KOHBENEPHOM

ApXMTEKTYpPON NocpeacTtsom obwen wuHbl 1206.



14

[0056] BxogHOW MHTEpdENC BbIMNCANTENBHON CUCTEMbI CO
CTAH4APTHON apXUTEKTYPON COAEPXKUT Cneayume KOMNOHEHTbI:
ueHTpanbHbIM npoueccop (LUIM) 1208; aAMHaMuMyeckoe 3anoMUHaLLee
YCTPOMCTBO NPON3BONBLHOIO agocrtyna (guHamuueckoe O3Y) 1210; apanTtep
1212 nokanbHon cetn (JIBC); 6a3oBasa cucrema seoga-sbisoga (BIOS)
1214 vn xectkun guck (HDD) 1216, KoTOpble BCE COEANHEHbI BMECTe
nocpeacTtesom ycrponcrea 1206 obwen wuHbl. B cnyyae HDD 1216 370

CoeiMHEeHNe oCyLecTBNeHO nocpeacTsom nHtepgenca (I/F) 1218.

[0057] Takxe cornacHO faHHOMY BapuaHTy peanu3auun nokasaH
6nok 1220 rpaduueckoro npoueccopa (GPU) n 4ONOAHUTENbHbIN

conpoueccop 1222.

[0058] BbixoaHoW nHTEpdENC BbIYUCAUTENBHON CUCTEMbI C
KOHBEWEPHON apXUTEKTYpPOn uMeeT BCTpoeHHyto MNMIMNBM 1224, koTopas
COeAMHEeHa C OCTallbHbIMM KOMMNOHEHTaMuM B obuien cucrteme nocpeacTtsom

obwen wuHbl 1206.

[0059] MNockonbKy HEKOTOpbIE NporpamMMbl MOryT 6e34encTBoBaThb B
TeYeHne 3HaYNTeNbHOM YacTn paboyero BpeMeHun, HeT 0coboro cmbicna
BbIMOJIHATb 3TOT KOA 6e34eNCTBUSA B BbIYHNCAUTENLHON CUCTEME C
KOHBENEPHOWN apXUTEKTYpoih. BMeCTo 3TOro ToONbKO KOHKPETHbIE pa3aensl
nporpamMmbl (HaNnpuMep, KpUTUYECKNE LNKIbl, KPpUTUYECKNE NOTOKM) MOTYT
TPAHCANPOBATLCA U UCNONHATLCA BbIYNCAUTENBHON CUCTEMON C
KOHBENEPHON apXUTEKTYPOWN AN BbINOJIHEHUA «TAXeENon paboTtobl”.
OcTanbHasa yacTb nporpamMmbl 6€3 KOHKPETHbIX pa3AenoB MOXET No-
NPEeXHEMY UCNONHATLCA BbIYUCANTENbHbIMWU CUCTEMAMWN CO CTAHAAPTHOM
apxuTtekTtypon. CoOBMeCTHOE UCNoNb30BaHUe 3TUX ABYX apXUTEKTYp

no3eojseT nsbexarb HeO6XO0ANMOCTU TPAHCAMPOBAHMUSA BCEN NPOrpamMmMbl
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AN UCNOJIHEHUSA BbIYMUCIUTENBbHOW CUCTEMOWN C KOHBEWEpPHOU
APXUTEKTYPOMN. DTO MOXET NPEenaTCTBOBATb MCNOb30BAHUIO LLEHHbIX
peCypCoOB BbIYNCANTENBHON CUCTEMbI C KOHBEMEPHOW apXUTEKTYpPOMU
(HanpuMep, aApeCcHOro NpoCTpaHCTBa NPOrpaMMbl), KOTOPOE MOXET He
NPUHECTN Kakon-nmbo owyTnmon Boirogbl. Kpome Toro, ucnonb3oBaHue
3TUX ABYX apXuUTeKTyp obecneunBaeT COBMECTUMOCTb C CYLLECTBYIOLWNMHN
nporpaMmMamMmn, KOTopble npegHasHayeHbl A9 UCMONHEHNS

BbIUNCANTENBHON CUCTEMOMN CO CTAHAAPTHOW apXUTEKTYPOMN.

[0060] CornacHO HEKOTOPbIM BapuaHTaM peanusaunu
BblUMCAUTENbHAA CUCTEMA C KOHBENEPHON apXUTEKTYPON MOXET
NCNoONb30BaTbCA B COEAUHEHUU C BbIYMNCANTENBHBIMW CUCTEMAMN CO
CTaHAapTHON apxuTekTypoih. Ha ®Ul. 13 npeacraBneHa 6a10Kk-cxeMma,
nokasblBawLwasa, Kak NnporpaMmMma MOXeT O6bITb UCMOJIHEHA BbIYNCINTENBHON
CUCTEMON C KOHBENEPHOWN apXUTEKTYPON N BbIYMNCAUTENbHBIMU CUCTEMAMMU
CO CTaHAAPTHOM apXuTeKkTypon. BxogHon nHtepdenc 1302
BbIUNCANTENLHOW CUCTEMBI CO CTAHAAPTHON apXUTEKTYPOU COeaNHEH C
BbIXOAHbIM nHTEpdencom 1304 BbIUNCANTENBLHOW CUCTEMBI C KOHBENEPHOM
APXUTEKTYpPOI NOCpeacTBOM WKHblI 1306. 3aTeM OCHOBHOE Teno
nporpamMmbl 1308 BbI3bIBAEeT noanporpamMmy A 1312 n noanporpammy B
1314 BbIMMCIUTENBHON CUCTEMbI C KOHBEMEPHOU apXUTEKTYpPOM
nocpenctsoM pyHkumMin 1316 n 1320 BbI30Ba M BO3BpALLAET pe3ynbTaThl

1318 1 1322 COOTBETCTBEHHO.

[0061] Ha ®UI'. 14 npepctaBneHa 6n1ok-cxema cnocoba noaroToBKM
KOHBeNepHoON apxutekTypbl. Cnocob MoxeT 6bITb OCYLWECTB/IEH CUCTEMaMU
N/MNN KOMNOHEHTaMN, ONUCAHHbLIMKU B HACTOSALWLEN 3a9BKe, BKJIKOUYAS
cucremy 204 Ha OUl. 2. Ha sTtane 1402 cucrema C KOHBENEpPHOU
APXUTEKTYPON MOXET NPUHATbL NPOrpaMMy, BbIMOJHEHHYIO C BO3MOXHOCTbIO

NCMNONHEHNSA B KayecTBe nporpaMMHoro obecneyenunsa. Ha stane 1404
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CUCTEMA C KOHBENEPHOW apXUTEKTYPOr MOXET onpeaennTb, YTO nepsBas
YacTb NporpaMMmbl A0J1XKHA MCNOMIHATBLCA annapaTHbIMKU CpeacTBaMu, a
BTOpAs 4acTb NpOrpaMMbl AOJIXKHA MCNONHATLCA KakK NporpaMMHoe
obecneuveHune. Ha stane 1406 cucrtemMa C KOHBEMEPHON apXUTEKTYPOMN Ha
OCHOBaHWM NEepPBON YACTU MOXET ONpeaesuTb MHOXECTBO
B3aUMOCBA3aHHbIX NepenporpaMMupyembix 6J10KOB oNepaTopos,
copepxawmx oaHy nnu éonee pyHkunn npeobpazoBaHus, KoTopbole 6epyT
BXOAHbl€ AAHHbIE U3 LWMHbI C NPeaLWweCcTBYOWNMN JAHHbIMA, BbIMOAHAET
0A4HO unun 6onee npeobpaszoBaHN BXOAHbIX AAaHHbIX U BbIBOAUT
npeobpa3oBaHHble BXOAHbIE AAHHbIE MOCPEACTBOM LUMHbI BbIXOAHbIX
AaHHbIX. Ha aTane 1408 cucrema C KOHBENEPHON apXUTEKTYPON MOXeET
KOH(MUIrypMpoBaTb MHOXECTBO B3aUMOCBA3AaHHbIX NepenporpaMMmpyemMbixX
610K0OB ONEepaTopoB AN UCNOJIHEHUA OAHUM unn 6onee
nepenporpamMmMmmpyemMbix npoueccopos. Ha atane 1410 cucrema C
KOHBEMNEPHOWN apXUTEKTYPOM MOXET UCNONIHATbL BTOPYIO YaCTb NOCPEACTBOM
oAHOro nnn 6onee BXOAHbIX MHTEPEdENCHbIX npoueccopoB. Ha atane 1412
CUCTEMA C KOHBENEePHON apXUTEKTYpPON MOXET OTNPaBUTb NeEpPBbl€ faHHbIE
OT OAHOI0 uUnun 6onee BXOAHbLIX MHTEP(MENCHbIX NPOLECCOPOB K OAHOMY UMK
6onee nepenporpaMMupyembix npoueccopoB. Ha 3tane 1414 cucrema c
KOHBENEPHON apXUTEKTYPOWN MOXET UCNOMIHUTb NEPBYIO YaCTb NOCPEACTBOM
oAHOro nnmn 6onee nepenporpaMmMmmnpyemMbix npoueccopos. Ha atane 1416
CUCTEMA C KOHBENEPHOWN apXUTEKTYPON MOXET OTNPaBUTb BTOPbIE AaHHbIE
OT 04HOro unu bonee nepenporpaMMnUpyeMbIX NPOLECCOPOB K OAHOMY UK
6onee BXOAHbIX MHTEPdENCHbIX nNpoueccopoB. Ha atane 1418 cucrtema ¢
KOHBENEPHON apXUTEKTYPOWN Ha OCHOBAHUW MEPBbIX AAHHbLIX U BTOPbIX

AaHHbIX MOXET OoNpenennTb pe3ynbTUpyrowine AaHHbIE.

[0062] CucteMa C KOHBEMEPHON apXUTEKTYpPOU Ha OCHOBAHWUU
BbIYMC/INTENbHON CNOXHOCTM MOXET ONpeAennTb NepBYy 4acTb

nporpamMmbl, KOTOPaa AOJI>)KHA UCMNOJIHATLCA annapaTHbIMU CpeaCcTBaMU.
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Pe3ynbTupytowme gaHHble MOryT ObITb pe3ynbTaTOM UCMOJIHEHUSA
yKa3aHHOW nporpaMmbl. BTopble AaHHble MOTyT 6bITb BbiBEAEHLI U3 NEPBbIX
AAHHbIX HA OCHOBaHWK O0AHOro unun 6onee npeobpasoBaHU.
Pe3ynbTupyowme gaHHble MOryT ObiTb BbiBEAEHLI U3 BTOPbIX AAHHbIX, A
BTOpbl€ flaHHble MOryT ObITb BbIBEAEHbI U3 NePBbIX AaHHbIX. OAUH UK
6onee nepenporpaMMupyemMblixX NpoLECcCOpoOB MOryT NpeacTaBnaTb coboun
nporpaMMupyeMyto noab3oBaTesieM BEHTUAbHYIO MaTpuuy. OTnpaBka
nepBbIX AAHHbIX OT OAHOIO unun 6onee BXOAHbIX NHTEPENCHbBIX
NpoLeccopoB K 0a4HOMY uan 6onee nepenporpaMmmmpyemMbiX NpoLeccopoB
MOXET [ONOJIHUTENbHO BKAKYATb Nepeaavy nepsBbiX A4aHHbIX NOCPEACTBOM
LWWHbI paClWMpPEeHnsa OT OAHOIO unmn 6onee BXOAHbIX UHTEPPENCHbBIX
npoueccopoB K 04HOMY unu 6onee nepenporpamMMuMpyeMbiX NpPoLLECCOPOB.
MpueM NporpamMmbl, BbINOJIHEHHOW C BO3MOXHOCTbIO UCMOJIHEHNSA B
KauyecTBe NporpaMMHoro obecneyeHuns, MOXeT AOMNOJHUTENbHO BKKOYATb
KOMMNUANPOBAHNE NpOrpaMMbl B UCNOJSIHAEMbIA KOZ4 NPOrPaMMHOI0
obecneueHuns, KOHPUNypnpoBaHMe annapaTHbIX CPEACTB U KOA, CBA3U ANS
nepeaayn faHHbIX MEXAY MCNONHAEMbIM KOAOM NPOrpaMMHOro

obecneuyeHuns n KoHdUrypaymemn annapaTHbiX CpeacTB.

[0063] KoHBeNepHbIt NpoLECCOpP MOXET coaepXaTb WNHY BXOAHbIX
NAHHbIX, MHOXECTBO B3aMMOCBSA3aHHbIX NepenporpaMMmnpyemMbix 6/10K0B
ONEepaToOpPOB U WNHY BbIXOAHbIX AAaHHbIX. MHOXECTBO B3auMOCBSA3aHHbIX
nepenporpaMmMmnpyeMbix 61J0KOB ONEPATOPOB MOXET COAEPXKATb: LUNHY
BXOAHbIX AaHHbIX NEpPBOro nepenporpamMmupyemMoro 6s1oka onepatopos,
COEANHEHHYIO C LUMHOM BbIXOAHbIX AAHHbIX BTOPOro
nepenporpaMmMupyeMoro 6J10ka onepaTtopoB WM LUMHOW BXOAHbIX AAHHbIX;
LUMHY BbIXOAHbIX AaHHbLIX NEPBOr0 NepenporpaMMmmnpyeMmoro 61oka
onepaTopoB, COEAUHEHHYIO C LUMHON BXOAHbIX AAHHbIX TPETbLErO
nepenporpamMmMmmpyemMmoro 610ka onepatopoB UAM WMHOWN BbIXOAHbIX

AaHHbIX; U oaHY nnun 6onee dyHKUNN npeobpasoBaHnsa, KoTopbie 6epyT
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BXO[Hbl€ Al@aHHbIE OT WMHbI NPEeALIECTBYOLLIMX AAHHbIX, BbIMOAHAOT 0A4HO
nnn 6onee npeobpa3oBaHUn B OTHOLIEHUN BXOAHbIX AaHHbIX U BbIBOAAT

I'Ip606pa3OBaHHble BXOAHbIE AAaHHbIE YepEe3 LWNHY BbIXOAHbIX AAdHHbIX.

[0064] LUnpUHa LWMH MHOXeCTBa B3auMOCBA3aHHbIX
nepenporpamMMmmpyemMbix 6J10KOB onepaTtopoB MOXET O6bITb pa3NNYHOMN.
Bbixon nocnepywouwero 6aoka MoxeT 6bITb BXOAOM npeabiaywero 6noka.
BTopon nepenporpamMupyembli 610K onepaTopoB U TPETUN
nepenporpaMmMupyemMboli 610K onepaTopoB MOryT 6bITb OAMHAKOBbLIMN.
TpeTun nepenporpaMmmupyembiin 610K onepaTopoB MOXET npeawecTBoBaTb
nepsoMy nepenporpaMMupyemMomy 610Ky onepaTtopoB B nopsagke
ncnonHeHnsa. KoHserepHbiii NPOLECCOp MOXET AOMNOJNHUTENBHO COAEpPXaTb
NPOrpaMMHbIN MHTEPdENC, BbINOSIHEHHbIN C BO3MOXHOCTbIO NpueMa
KOMaHZA AN CO34aHUSA MHOXECTBA B3aUMOCBA3AHHbIX

nepenporpaMMmnpyemMmbiX 610KOB ONepaTopoB.

[0065] Cuctema 06paboTKn faHHbIX MOXET COAEpPKaTb MHOXECTBO
NpoOLECCOPOB U PYHKLMIO YNpaBAEHUSA, NPpU 3TOM PYHKLUSA yNpaBaeHUs
BbIMOJIHEHA C BO3MOXHOCTbIO Ha3HAYE€HMSA AAHHbIX KaXXA0My NpoLeccopy.
Kaxablii NpoLeccop MOXET COAEPXaTb LWUMHY BXOAHbIX AAHHbIX, MHOXECTBO
B3aMMOCBSI3aHHbIX NepenporpaMMmpyeMbix 610KOB onepaTopoB U LUUHY
BbIXOAHbIX AaHHbIX. B3auMocBa3aHHbIE NepenporpamMMupyeMbie 610KK
onepaTopoB MOryT COAEPXaTb: LWMHY BXOAHbIX AAHHbIX NEPBOro
nepenporpaMmMupyeMoro 6Joka onepatopoB, CO€AMHEHHYIO C LUMHOW
BbIXOA4HbIX AAHHbLIX BTOPOro nepenporpammupyemoro 6s10ka onepatopos
WKW LWUMHOW BXOAHbIX AAHHbIX; LUNHY BbIXOAHbIX AAHHbLIX NEPBOr0
nepenporpaMmMupyeMoro 6Joka onepatopoB, CO€AMHEHHYIO C LUMHOW
BXOAHbIX AaHHbIX TPETbEro nepenporpamMmmpyeMoro 610ka onepaTtopos
WAN WWMHOW BbIXOAHbIX AAHHBLIX; U 0AHY unu 6onee pyHKUNA

npeobpa3oBaHus, KOTopblie 6epyT BXOAHbIE AAHHbIE OT LUNHBbI
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npeaLwecTBYOWUX AAaHHbIX, BbINOJHAT 0A4HO Ui 6onee npeobpa3oBaHuii
B OTHOLLUEHUM BXOAHbIX AAHHbIX U BbIBOAAT Npeobpa3oBaHHbIE BXOAHbIE

AaHHbIE Yyepe3 LWNHY BbIXOAHbIX AAdHHbIX.

[0066] ®YyHKUMA ynpaBAeHUa MOXeT ObiTb 4ONOJIHUTENbHO
BbIMOJIHEHA C BO3MOXHOCTbK PEKOHMUIrypmMpoBaHUa MHOXECTBA
B3aUMOCBA3aHHbIX NepenporpaMMupyembix 610KoB onepaTtopos. PyHKUUSA
YNpaB/iEHUA MOXET CoAepXaTb KOMaHAbl COXPaHEHUSA B 3aNOMUHAOLWEM
YCTPOMUCTBE A1 CO34aHNA MHOXECTBa B3aUMOCBA3AHHbIX
nepenporpaMmMupyemMbix 610KOB ONepaTopoB U3 MHOXECTBA NPoOLECCOpPOB.
Cncrtema cornacHoO HacTosweMy N306peTeHnto MOXET AONONHUTENbHO
COAEPXaTb NO MEHbLUEN Mepe O0AUH BXOAHON MHTepdENCHbIN Npoueccop C
APXUTEKTYPON, OTAINYAOLWENCa OT apXUTEKTYPbl MHOXECTBa NpoLeccopoB.
Mo MeHbLuen Mmepe 0AUH BXOAHON MHTEPMENCHBIN NMPOLECCOP MOXET
copepxaTb npoueccop obwero HazHauyeHnsa. OYHKLUMA yrnpaBneHns MoXeT
copepaTb: 3aliuLLEHHbIA NHTEPdENC, BbINOJHEHHbIA C BO3MOXHOCTbIO
npuemMa n3aMeHeHun KoOHMPUrypaunm; n HesawmweHHbIn nHTepdenc,
BbIMOJIHEHHbIN C BO3MOXHOCTbIO HAa3HAYe€HUA AaHHbIX OAHOMY unun 6onee

npoueccopoB N3 MHO>XXeCTBa NpoLecCcopoB.

[0067] Ha ®UI'. 15 npepcraBnena 6n10K-cxemMa, NOKa3biBaoLLAN
KOMMOHEHTbI COrNMAaCHO HEKOTOPLIM NMPUBEAEHHbBIM 419 NPpUMepa BapuaHTam
peanu3aunun, BbINOJIHEHHbIE C BO3MOXHOCTbI CYUTbIBAHUSA KOMAHA, U3
MALWMHOYNTAEMOrO0 MAN KOMNBIOTEPOUMTAEMOro HoCuTena (HanpuMep,
MALMHOYNTAEMOr0 HOCUTENS AAHHbIX) U OCYLLEeCTB/EeHUS Nobon oaHOM
nnun 6onee MeToA0NOMNMN, ONMUCAHHbLIX B HAaCTOAWEM AOKYMeHTe. B
yacTHOCTK, Ha ®UI'. 15 nokazaHO cxeMaTuyeckoe npencrasjieHne
annapaTtHbiX pecypcoB 1500, Bkntoyasa oanH nnu 6onee npoueccopos (Mnu
npoueccopHbix aaep) 1510, ogHO unn 6onee 3anOMUHAOLLUX

YCTPOMUCTB/HaKoNuTenbHbIX YCTponucte 1520 n oanH unu 6onee
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KOMMYHUKALMNOHHBIX pecypcoB 1530, Kaxabli U3 KOTOPbIX CBA3aH C

BO3MOXHOCTbIO 0OMeHa AaHHbIMKU yepe3 WwuHy 1540.

[0068] Mpoueccopbl 1510 (HanpuMep, LEHTPasbHbIN NpoLeccop
(L), npoueccop BbIMMCAEHUIN C COKpaleHHbIM HabopoMm koMaHg (RISC),
NpoLeccop BbIYNCAEHUIN CO CNOXHbIM HabopoMm kKomaHg, (CISC),
rpacdmnuecknit npoueccop (GPU), npoueccop undposbix curHanos (DSP),
TaKoOW Kak NpoLeccop OCHOBHOM MOMOCHI YacToT, CNeunanam3mpoBaHHas
nHterpanbHasa cxema (ASIC), paamoyacToTHasa MHTErpasbHaa cxema
(RFIC), apyron npoueccop nnaun noboe noaxoasuiee coyetaHume
BblLUENepe4YnCcIeHHOro) MoryT Bka4aTb B cebsa, Hanpumep, npoueccop
1512 n npoueccop 1514. 3anoMunHarLwee/HakoNUTeNbHOEe YCTPONCTBa
1520 mMoryT BKAOUYUTL B ce6 OCHOBHOE 3anoMmnHatow,ee yCTpoOncCTBo,
AVNCKOBbIN HakonuTenb unun noboe noaxoasuwee coyetaHune

BbilLenepeynciaeHHoro.

[0069] KoOMMYyHUMKaLUNOHHbIE pecypcbl 1530 MoryT Bka4aTb B cebs
MeXcoeanHuUTeNbHbIe N/ NNn ceTeBble NHTEP(ENCHbIE KOMMNOHEHTbI UK
Apyrue noaxoasuime yCTpomucrea A CBA3M € 0gHUM unu 6onee
nepudepuniHbix yctponcts 1504 u/vwnun ogHon unu 6onee 6a3 1506
AaHHbIX no cetn 1508. Hanpumep, pecypcobl 1530 cBA3M MOryT BKJKOYaATb B
ceba NpoBOAHbIE KOMMOHEHTbI CBA3K (HanpuMep, ANna CoOeaUuHEeHUs no
yHuUBepcanbHON nocnegosaTenbHon wuHe (USB)), KOMMNOHEHTbI COTOBOW
CBA3M, KOMNOHEHTbI cBA3K 6nuxHero nonsa (NFC), komnoHeHTbl Bluetooth®
(HanpumMmep, Bluetooth® ¢ HU3kNM 3HepronoTpebneHmnem), KOMNOHEHTbI Wi-

Fi® n gpyrne KOMNOHEHTbl CBA3MU.

[0070] KomaHabl 1550 moryT coaepxaTb nporpamMmMHoe
obecneyeHune, nporpamMMy, NpUNOXKEHUE, anniaeT, NPUKNagHOW KOA Unu

APYron UCMONHAEMbIN KOA ANA NMPUHYXAEHUA NO MEHbLUEW Mepe O4HOro 13
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npoueccopos 1510 BbINONHATL NO6YIO 04AHY UNN 6onee N3 METOA0NOMUN,
OMMWCaHHbIX B HacToAweM gokymeHte. KomaHabl 1550 MOryT nOsIHOCTBLIO
NN YaCTUYHO HAXOAMTbLCA MO MEHbLUEN Mepe B O4HOM U3 NPOLLECCOPOB
1510 (HanpuMep, B K3LW-NaMAaTM npoueccopa),
3anoMmnHaowero/HakonuTenbHoro ycrponcts 1520 nan nwbom
noAXoAAWEM CoOYeTaHnM BbllenepeuyncneHHoro. Kpome toro, nwbaga yactb
koMaHg 1550 moxeT 6bITb NepepgaHa annapaTHbIM pecypcam 1500 u3
noboro couetaHna nepudepumnHbix yctponcts 1504 n/mnu 6a3 gaHHbIX
1506.

CoOTBETCTBEHHO, 3anoOMMNHalLLee YCTPOMUCTBO npoueccopos 1510,
3anoMunHawwee/HakonuTenbHoe ycrponcrea 1520, nepudepuinHbie
ycTpoicTtea 1504 n 6a3bl 1506 gaHHbIX ABASETCA npuMmepamm

KOMNbKOTEPOYNTAEMbBIX U MALULMHOYNTAEMbBIX HOCUTENnen.

[0071] Ncnonb3yeMblii B HACTOSIWEN 3asiBKe TEPMUH "cxema" MOXeT
OTHOCUTBLCA K CNEeunannu3mMpoBaHHOM nHTerpanbHon cxeme (ASIC),
3NEeKTPOHHOMU cxeMme, npoueccopy (obuiemy, BbiAENEHHOMY UNU
rpynnoBoMy) u/Mnn 3anoMmHarowemy ycTtponcrey (obwemy, BblaeNeHHOMY
WNN rpynnoBoMYy), 6bITb YaCTbiO BblWWENEPEUYNCIEHHbIX YCTPOUCTB UN
BKAOYATb B cebsa BblLlenepeyncneHHble YCTPONCTBA, KOTOPble NCNONHSAIOT
OA4HO unu 6onee U3 NporpaMm MM MUKpPONPOrpaMM, KOMOMHaALMOHHOM
JNIOTNYECKON CXeMbl U/UAn ppyrnx nogxoAawmx annapaTHbIX KOMNOHEHTOB,
KOTOpble obecneuynBatoT onucaHHble PYyHKUMOHANbHbIE CPEACTBaA.
CornacHo HeKOTOpbIM BapuMaHTaM peanm3aunn 31eKTPOHHAa CXeMa MOXET
6bITb peann3oBaHa B BUAE INIEKTPOHHON CXEMbl UAN MOXET
dbyHKLNMOHUpPOBATL B COEAUHEHUUN C INIEKTPOHHOW CXEMOWN, KOTOpPas MOXET
6bITb peann3oBaHa B OAHOM uaun 6onee u3 NporpaMMHbIX UK
MUKPONPOrpaMMHbIX Moaynen. CornacHO HEKOTOPbIM BapuMaHTaMm

peann3aunn 3J1IEKTPOHHAA CXeMa MOXXET BKJIKOYATb B cebsa nornueckune
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CpeAcTBa, N0 MEHbLUEN Mepe YaCTUYHO AEUCTBYOLWME B annapaTHbIX

cpeacTBax.

[0072] BapuaHTbl peann3aumm n oCyLLeCcTBlEeHUA CUCTEM U
cnocob60B, ONUCAHHbLIX B HACTOSALWLEM AOKYMEHTE, MOMyT BKAOYaATb B cebs
pasfinyHble onepaunn, KoTopblie MOryT 6bITb OCYLLECTB/IEHbI B MALLUWMHHO-
NCMONHAEMbIX KOMaHAaX, KOTopble 6yayT NCNOMHEHbI BbIYUCAUTENIbHOM
CUCTEeMON. BbluncnutenbHasa cucreMa MOXeT BKJK4YaTb B ceba OAUH unun
6onee KOMNbIOTEPOB OOLLEr0 AN CNEeunanbHOro HazHavyeHusa (Mnu gpyrux
3N1E€KTPOHHbIX YCTPOUCTB). BbluncnutenbHaa cCUCTEMa MOXET BK/IIOYATb B
ceba annapaTHble KOMMNOHEHTbI, KOTOPblE BKAKYAKOT B Ce€68 KOHKPETHbIE
normyeckue cpencTea AN BbINOJIHEHMS ONepauui, AN MOXET BKIKOYATb B
cebsa coueTaHue annapaTHbIX CPeACTB, NPOrpaMMHOro obecneyeHus n/vmnu

BCTPOEHHbIX NPOrpaMm.

[0073] BbluncnutenbHble CACTEMbl U KOMMNbIOTEPLI B
BbIUNCNANTENIBHOW CUCTEME MOTYT BbITb CO€AUHEHbI NOCPEACTBOM CETHU.
Moaxopawme cetn Ana KOHMUrypnposaHmsa u/mnmn ncnonb3oBaHUsa, Kak
OMNMCaAHO B HACcToOSAWEM AOKYMEHTe, BKAYalT B ceba oaHy unu 6onee
NOKanbHbIX ceTen, rnobanbHbIX CETEN, TOPOACKUX CETEN N/NNKN CETU
NHTepHeT, nnun IP ceten, Taknx kak BcemmpHasa naytuHa (World Wide
Web), yacTHasa ceTb VMIHTepHeT, 3awuueHHasa cetb MHTepHeT, ceTb C
AOMNOJIHUTENbHLIMM NAATHbLIMU YCAYyraMu, BUpTyasibHAaa YyacTHasa CeTb,
aKCTpaHeT (extranet), MHTpaHeT MK Aaxe aBTOHOMHbIE MALUWHbI, KOTOpbIE
CBA3aHbl C APYTMMN MalUMHAMK NyTeM (pU3nM4YeCcKon TPaHCNOPTUPOBKU
HocuTenen. B 4acTHOCTM, NOAXOAALAA CETb MOXET b6biTb 06pa3zoBaHa n3
yacten unun uenbix AByx unu 6onee Apyrnx ceten, Bkaryasa cetu,
NCNoNb3yLWME pasjinyHble annapaTHblie CpeacTBa U TEXHONOMMN CETEBOMN

CBA3N.
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[0074] OgHa noaxopfawasa ceTb BKAKOYAET B Cebs cepeep U 04ANH Uan
bonee KNNEHTOB; Apyrue NoaAxoAasLmMe CeTu MOryT coaepxaTb Apyrue
coyeTaHua CepBepoB, KJIMEHTOB U/MAN OAHOPAHIOBbLIX Y3/10B, @ AAdHHAsA
BblUNCANTENbHAA CUCTEMa MOXET PYHKUMOHMPOBATb KaK B KayecTee
KNNeHTa, Tak n cepeepa. Kaxaasa ceTb BkAK4YaeT B ceba no MeHblLuen mepe
ABa KOMMbIOTEPA MW ABE BblUNCAUTENIbHbIE CUCTEMbI, TaKNUE KaK cepBep
n/MNN KNNeHTbl. BoluncnuTenbHas cuCTeMa MOXET BKJK4YaTb B cebsa
pabouylo CTaHUMIO, NOPTAaTUBHbLIN KOMNbIOTEP, OTKAOHYAEMbIN MOOUNBHbIN
KoMNblOTEp, cepeep, MenHdppenm (mainframe), knacrep, Tak Ha3blBaeMbIN
"ceTeBOW KOMMbIOTEP" UAN "TOHKUW KAUEHT", NnaHweT, cMapTdoH,
nepcoHasbHbIN LUE(PPOBOM NOMOLLHUK AN ApYroe NopTaTuBHOE
BbIUMCANTENbHOE YCTPOUCTBO, "YyMHOE" YCTPOUCTBO UAN YCTPOMUCTBO
6bITOBOM 3/IEKTPOHUKU, MEANLMHCKOE YCTPONCTBO MM COUYEeTaHne

BbilLenepeynciaeHHoro.

[0075] Noaxopsiwme ceTn MOryT BKAOYaTb B cebs
KOMMYHUKALWOHHOE UK CETEBOE NpOrpaMMHoe obecneyeHune, Takoe Kak
nporpamMMHoe obecneyeHue, AocTtynHoe B koMmnaHuax Novell®, Microsoft®
Ny ApYyrMx NOCTaBWKNKOB, U MOryT paboTtaTb C NCNONb30BAHUEM
npotokonos TCP/IP, SPX, IPX n gpyrux npoToKOA0B C UCMOJIb30BAHUEM
BMTOM Napbl, KOAKCMANbHOIO UAM BONOKOHHO-ONTUYECKOro Kabenen,
TenedOoHHbIX IMHUA, PaaUOBONH, CNYTHUKOB, pagnopenenHbiX CTaHuun,
MOAYNNPOBAHHBIX IMHUIA 3NEKTponepeaayYn nepeMeHHoro Toka, nepegaym
dusnuecknx Hocutenen n/mnu apyrnx "nposoaHbixX" cnocob6oB nepenaymn
AAHHbIX, U3BECTHbIX CneuManncrtaMm B AaHHOW obnactu TexHuku. CeTb
MOXET OXBaTbiBaTb CETU MEHbLUEro pasmepa u/mam MoxeT 6bITb COeAMHEHA

c ApyrmMmm cetdaMmn noCcpeacrsom LJ1K03a Uin nonobHOro MexaHusma.

[0076] PaznnyHbie TEXHONOMMN UAN ONpeaeneHHble acneKTbl NN nx

4yaCTu MOTyT NPpUHMUMATb BUA NPOrpaMMHOro Kkoaa (T.e. KOMaHa),
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BCTPOEHHbIX B MaTepuasibHble HOCUTENN, TaKNe Kak rmbkue AUCKeETHI,
anckn CD-ROM, xecCTkue AUCKU, MarHUTHbIE NAN ONTUYECKNE KapThl,
TBEpAOTENIbHbIE 3anOMUHaKLWIMe YCTPONCTBA, SHEPTOHE3ABUCUMbIN
KOMMNbOTEPOUYMTAEMbIN HOCUTENb ANA XPAaHEeHUsa nnun nobon apyrou
MALMHOYNTAEMBIN HOCUTENb ANSA XPaHEHUs, Npu 3TOM, KOraa
NPOrpaMMHbIN KO 3arpy>aeTcs B MaWnMHY U UCNOJIHAETCS MalWHOMN,
TAKOW KakK KOMMNbKTEP, YKa3aHHasa MaluuHa CTaHOBUTCH YCTPOUCTBOM ANA
NPAKTUYECKOro OCYLLECTB/IEHUA pPa3INYHbIX CNocobos. B cnyvae
NCMONHEHNA NPOrpaMMHOro Koga NporpaMMmnpyeMbiMn KOMNbOTEPaMK
BblUNCINTENbHOE YCTPOMCTBO MOXET BKAOYaTb B ceba npoueccop,
HOCUTENb AN XPAHEHUSA, YNTAEMbIN NpoLeccopoM (BKIOUYAS
SHEepro3aBMCcMMoOe U 3HEepProHe3aBMCcMMoOe 3anoMuHalLuLee yCTpomCcTBo
N/MNN 3N€MeHTbl XpaHEHUSA), NO MEHbLLUENn Mepe O0A4HO YCTPOMCTBO BBOAA U
NoO MEHbLLUEN Mepe 04HO YCTPOMUCTBO BbiBOAA. DHEPro3aBucmMmoe u
SHeproHe3aBMCUMOE 3anoMNHaKLLee YCTPOUCTBO U/NIKN SNEMEHTbI
XpaHeHunsa MmoryT 6biTb O3Y, nporpaMmmupyembim M3Y, Gn3W-4UCKOM,
ONTUYECKUM NPUBOAOM, MArHUTHbIM XXECTKUM AUCKOM UAN APYTUM
HOCUTEeNEeM ANS XpPaHEHUS 3NEeKTPOHHbIX AaHHbIX. OaHa nnn 6onee
nporpamM, KOTopble MOTryT peasin30BblBaTb UM UCNONb30BaTb Pa3iNyHbIE
OMNMUCaHHbIEe B HAaCcTOAWEM AOKYMEHTe cnocobbl, MOryT NMCNONb30BaTb
nHTepdenc npuknagHoro nporpammmposaHumsa (API), noBTOpHO
NCNONb3yeMble 3/1eMEeHTbl YNpaBAeHUA U T.N. Takne nporpamMmmbl MOTyT
6bITb peann3oBaHbl Ha BbICOKOYPOBHEBOM NPOLEAYPHOM UM OOBEKTHO-
OPUEHTUPOBAHHOM SA3blKe NPOrpaMMMpPOBaHNA A8 CBA3U C
BblUMCANUTENBbHOW cucteMon. OaHako npn HeobXoAMMOCTH
nporpamMmMa(nporpaMmMbl) MOXeT ObITb peann3oBaHa Ha accembnepe nnum Ha
MaLMHHOM fA3blke. B noboM cnyyvae a3bIKk MOXET ObiTb KOMNUANPYEMbIM
WA NHTEPNPETUPYEMBIM A3bIKOM M MOXET COYeTaTbCA C annapaTHbIMU

peanusauunamu.



25

[0077] Kaxaas BblMMCAUTENbHAA CUCTEMA BKAKOYaeT B cebs oauH
nnu 6onee npoueccopoB nU/Mnn 3aNOMUHAOWKNX YCTPOUCTB;
BblYMCAMUTENbHbIE CUCTEMbI TAKXe MOryT BKJOUYaATb B ceba pasnuyHble
yCTpoOnCTBa BBOAA W/NNK YCTPONCTBA BbiBOAA. [poUeccop MOXET BKAKYATb
B cebs yCTpoOMUCTBO 0blwero Ha3Ha4dyeHus, Takoe Kak npoueccop Intel®,
AMD® wnu gpyron "rotosbin" Mukponpoueccop. lNpoueccop MoOXeT
BKJIlOUATb B Cebs yCTponcTteo 06paboTkM cneynanbHOro HasHa4vyeHus,
Takoe KakK crneuuanm3nposBaHHada uHTerpanbHasa cxema ASIC, SoC, SiP,
FPGA, PAL, PLA, FPLA, PLD vnu apyroe nHAMBUAYann3npoOBaHHOE UK
nporpamMMupyemMoe yCTpoMcTBO. 3anoMunHarwee yCTpoOnCTBo MOXET
BK/IKOUATb B cebsa ctatuueckoe O3Y, anHamuyeckoe O3Y, dnaw-naMaTh,
oauH nnn 6onee Tpurrepos, MN3Y, CD-ROM, DVD, XecTKuinl AUCK, NEHTY
WAN MArHUTHbIA, ONTUYECKMIA UK APYTOA KOMMbIOTEPHbIM HOCUTENb ANS
XpaHeHus. YCTponcTBo (YCTPONCTBA) BBOAA MOXET BKJKOUYATb B Ceb4
KnaBuaTtypy, "MbllWwb", CEHCOPHbIN 3KpaH, CBETOBOE Nepo, NAaHLLET,
MUKPOMOH, AaTUMK UAKn gpyrne annapaTHble cpeacTea C COOTBETCTBYIOLLEN
NPOLUMBKON U/ nnu nporpaMMmHbiM obecneyeHnem. YCTponcTeo (yCTpoucTea)
BbIBOAA MOXET BKIKOUYUTL B c€ba MOHUTOP uau apyroe otobpaxatwuiee
YCTPOWCTBO, NPUHTEP, PEYEBON UNN TEKCTOBbLIN CUHTE3ATOP,
nepekyaTenb, CUTHAJbHYO JMHUIO UK ApYyrue annapaTHble cpeacTsa C

COOTBETCTBYIOLLEN NPOLUNBKON U/MAN NporpaMMHbIM obecnevyeHumem.

[0078] CneayeT nOHMMATb, YTO MHOXECTBO DYHKLNOHANbHbIX
610KOB, ONUCaHHbIX B 3TON cneynduKaumm, MoryT 6biTb peann3oBaHbl B
BMAE O04AHOro nnmn 60see KOMNOHEHTOB, YTO ABASETCA BblpaXKeHuemM,
ncnonb3yembiM ana 6osee KOHKPETHOro nogvyepKuBaHua nx
HE3aBUCMMOCTU OT peanusaumun. HanpuMmep, KOMNOHEHT MOXET ObITb
peann3oBaH B BMAE annapaTHON CXeMbl, COAEpXallen 3aKa3Hble CXEMbI
ceepxbonbwon nuterpaumn (CBUNC) nnn matpuubl BEHTUAEN, UAN TOTOBbLIE

nonynpoBoaHUKU, TaKNE KaK JIOTTMYECKNE 4Ynnbl, TPAH3UCTOPbI NN Apyrue
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JAVNCKPETHbIE KOMMOHEHTbl. KOMMOHEHT TaK)e MOXET 6bITb peann3oBaH B
NporpaMMUpPyEMbIX annapaTHbIX YCTPONCTBAX, TaKUX KakK
NporpaMMUpyeMbie N0/b30BaTENEM BEHTUIbHbIE MATPULLbI,
NporpaMMUpyeEMbIe IOrMYecKne MaTpulbl, NporpaMMUpyeMbIe NorM4yeckue

yCTponcTBa nnm Tomy nogobHoe.

[0079] KOMNOHEHTbI TakXe MOryT 6bITb peann3oBaHbl B
nporpaMMHOM obecnevyeHun ana UCNOJHEHUSA NPOLECCOPaMM Pa3NYHbIX
TMnoB. NaeHTUdUUMpOBaHHbIA KOMNOHEHT UCNOJIHAEMOr0 KOAa MOXET,
HanpuMmep, coaepxaTb OANH WU HECKOJIbKO (ODU3NUYECKNX UNN NOTNYECKUX
6710KOB KOMNBbIOTEPHBLIX NHCTPYKLUUI, KOTOPbIE MOTYT 6bITb, Hanpumep,
OpraHn3oBaHbl Kak 06beKT, npoueaypa unun yHkuna. Tem He MeHee,
NCNONHAEMbIE NPOrpaMmMbl NAEHTUPUUNPOBAHHOTO KOMMOHEHTA He
ob6sA3aTenbHO A0MXKHbI O6bITb PMU3NYECKN PACNOSIOXKEHHbLIM BMECTe, HO MOTyT
copepaTb pa3poO3HEHHbIe NHCTPYKLUN, XpaHALWMECS B pa3HbIX MecTax,
KOTOpbI€ NpU IOTMYECKOM COeAUHEHNN BMeCcTe 06pa3ytoT KOMMOHEHT U

AOCTUraloOT 3aAB/IEHHOWN LEeNn AN KOMMNOHEHTa.

[0080] AencrButenbHO, KOMMNOHEHT UCNOJIHAEMOro Koaa MoOXeT ObiTb
OAMHOYHOM KOMAHAOW, NN MHOXECTBOM KOMaHA, U Aaxe MOXET bbiTb
pacnpeaeneH No HEeCKOJSIbKUM pa3fiMiyHbIM CErMEeHTaM Koaa, Mexny
pa3HbIMKU NPOrpaMMaMmn U MeXAy HECKOJbKMMMU 3aNOMUHAKOLWNMHK
YCTpOMCTBaMu. TOYHO Tak Xxe paboune gaHHble MOryT 6bITb
NAEHTUMULMPOBAHBLI U NPOUANIOCTPUPOBAHBI B HACTOSALLEM LOKYMEHTE B
COCTaBe KOMMNOHEHTOB M MOIyT ObITb peann3oBaHbl B 10601 nogxoasLen
dopme 1 opraHnzoBaHbl B CTPYKTYpe AaHHbIX N0b60ro nogxoasuwero Tuna.
Paboune paHHble MOryT 6bITb COBpaHbl Kak eAuHbIN HAabop AaHHbIX UK
MOryT 6bITb pacnpegeneHbl NO pa3HbIM MeCTaM, B TOM YUCAEe NO pa3HbIM
YCTPONCTBAM XpaHEHUS, U MOryT CyLLeCTBOBaTb, N0 KpanHen mepe

YaCTU4HO, NPOCTO KaK 3/1EKTPOHHbIE CUTHANbl B CUCTEME UJTN CETH.
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KOMMOHEHTbI MOTyT 6bITb NACCUBHbLIMU UK dKTUBHbIMU, MOI'yT BKJ1KOYATb B

ceba areHTbl, CNOCOHOHbIE BbINOAHATE HEO6X0AMMbIE (DYHKLUNN.

[0081] HeckonbKO acnekToB ONMCAHHbLIX BAPUAHTOB peanun3auum
6yAyT NOKa3saHbl KakK NporpaMMHble MOAYN MU KOMMOHEHTHI.
Ncnonb3yeMbli B HACTOSALWEN 3a9BKE TEPMUH "MPOrpaMMHbIN MOAY L NN
"KOMMNOHEHT" MOXeT BKAYaTbh B €69 MALIMHHYIO KOMaHAY Uan
NCMONHAEMbIN KOMMBIOTEPOM KOZA Nt060Oro Tnna, pacrnonoXeHHble B
3anoMmnHaoWem ycTtponcree. NporpaMMHbIn MOAYb, HANPUMEpP, MOXET
BKNOYaTb B ceba oanH nnun 6onee pusanyecknx nam norndyecknx 6,10Kos
MALMHHbIX KOMaHA, KOTOpble MOryT ObITb OpraHn30BaHbl B BUAE
noAnNporpaMmbl, NporpaMmbl, 06beKTa, KOMNOHEHTA, CTPYKTYPbl AAHHbIX U
T.M., KOTOPbI€ BbINOJHAKT O0AHY Unn 6onee 3aaay Mam peannsyloT AaHHbIE
KOHKpPETHbIX TunoB. CnepgyeTr NOHMMATb, YTO NMPOrPaMMHbIN MOAYb MOXET
6bITb peann3oBaH B BUAE annapaTHbIX CPeaCcTB U/MAnM BCTPOEHHbIX
nporpamM BMeCTO NpPOrpamMMHOro obecneyeHns nnn B AONOJHEHNE K HEMY.
OauH nnn 6onee n3 GyHKUMOHANbHbLIX ONMUCAHHbIX B HACTOSALLEN 3asaBKe
MoAynen MoxeT 6biTb pa3aeneH Ha cybmoaynu, u/mnum oHn MoryT 6biTb

obbeanHEeHbl B OAUH MU HECKONIbKO MOAYNEN.

[0082] B onpeaeneHHbIX BapnaHTax peann3aumm KOHKPETHbIN
NPOrpaMMHbIN MOAYJIb MOXET BKAOUYATb B Ce65 pa3/IMyHble KOMaHAbI,
XpaHALWMECS B pa3NINUHbIX SYeNKaxX 3anOMUHAKLLEr0 YCTPOMCTBA,
Pa3NNYHbIX 3aNOMUHAKLLNX YCTPONCTBAX AN pa3NINUYHbIX KOMMNbOTEPAX,
KOTOpbIE BMECTEe peann3ylT ONncaHHblie (PyYHKLNOHaNbHbIE CPEACTBA
AAHHOro Moaynsa. IeNCTBUTENBHO, MOAY/Ib MOXET BKJIKOYATb B Cebs
OAWHOYHY KOMaHAY MM MHOXECTBO KOMaHA U MOXET ObITb pacrnpeaeneH
Cpean HECKONIbKUX pa3J/IMYHbIX CEFrMEHTOB KOAA, Cpeaun pa3iMyHbIX
NporpaMM N HECKONbKUX 3aNOMUHAKWNX YCTPOUCTB. HEKOTOpPbIE BapuaHThI

peanusaunn MoryT 6bITb OCYLLECTBNEHbI B pacnpeneneHHom
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BbIUNCNNTENBLHOW Cpeae, B KOTOPOM 3aAa4n BbIMOJIHAKTCA AUCTAHUNOHHbIM
obpabaTbiBalOWMM YCTPOMCTBOM, CBA3AHHbLIM Yepe3 CeTb CBA3U. B
pacnpeaeneHHon BblUNCANTENBHOW Cpeae NporpaMMHbIE MOAYIM MOTYT
O6bITb PACMNOJIOXKEHbI B TIOKAJIBHOM U/UNN yaaneHHOM 3anOMUHAKLWLNX
YCTPOMUCTBaAX XpaHeHunsa. Kpome Toro, gaHHble, CBA3blBAaEMbIE WU
npepocraBasseMble BMECTE B 3anncu 6a3bl AaHHbIX, MOryT 6bITb
PE3UAEHTHLIMW B TOM X€ CaMOM 3anoMMHAOLWEM YCTPONCTBE NN B
HECKOJIbKMX 3aMOMUHAOWNX YCTPOUCTBAX, U MOTyT ObiTb CBA3aHbl B NONSAX

3anuncu B 6a3e AaHHbIX MO CeTwn.

[0083] Ccbinka no Bcen aTton cneuyndukauun Ha "npumep”,
03HAYaeT, YTO KOHKPETHbIN NPpU3HaK, CTPYKTypa MM XapaKTepucTuka,
OMMUCaHHbIE B COEANHEHUN C YKA3aHHbIM NMPUMEPOM, BKJIKOUYEHbI MO
MEHbLUEN Mepe B O4UH BapuaHT peannsauunn HacToawero ndobpereHums.
Taknum obpa3zomM, nossBneHue ¢pasbl "B npumepe" B pasinyHbIX MECTax no
BCEN 3TON cneundukaunumn He 0b693aTtenibHO BCE OTHOCATCA K TOMY Xe

CaMOMYy BapUWaHTy peanunsauuu.

[0084] Kak ncnonb3yeTcs B HAaCTOSALEM AOKYMEHTE, MHOXECTBO
Y310B, 9/IEMEHTOB CTPYKTYpPbl, KOMMNO3NULMUOHHbLIX 3/1IEMEHTOB U/UNK
MaTepunanoB MOryT 6bITb NpeAcTaBsieHbl B 0bweM cnucke ana yaobcrea.
OAHaKO 3T CAUCKWN A0/MKHbI pacCMaTpMBaTbCA TakMM 06pa3oM, Kak ecnu
KaXXAblA YneH Cnucka nHAnBMAyanbHO MAEHTUMULMPOBAH B KayecTBe
OTAENIbHOIO U YHUKAJIbHOI0 YneHa. Takum o06pa3oM, HUKAKOM
WHOWBWUAYANbHbIN YN€H TaKoro CNUCKa He A0J1XKEH pacCMaTpuBaTbCA Kak
(haKTUYECKMN 3KBUBANIEHT KAKOro-nnbo apyroro 4yneHa Toro e camoro
CNUCKA UCKTIOYUTENbHO Ha OCHOBAHUKN €ro NpucyTCcTBma B obwen rpynne,
€CNn He yKa3aHo MHoe. Kpome Toro, pasfinyHblie BApuaHTbl peannsauumn u
NnpUMepbl HacToALWwero n3obpeTeHnsa MoryT 6bITb YNOMSAHYTbI B HAaCTOALWEM

AOKYMEHTE Hapsaay C aJibTepHAaTUuBaMn €ro pa3zimyHbiX KOMIMNOHEHTOB.
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Moapa3yMeBaeTCcs, YTO TaKMe BapuaHTbl peanusaunmn, npuMepsl 1
anbTEPHATMBbI HE AO0JIKHbI pacCMaTpuUBaTbCA KakK akKTU4eckne
S5KBUWBANEHTbI APYT ApYra, HO AOJIXXHbl pPaCCMAaTPUBATbLCSA KaK OTAE/bHbIE U

dBTOHOMHbIE NpeaAcCTaBNE€HNA HACTOALLEIO VI306peTeHVIF|.

[0085] KpomMe Toro, onncaHHble NpuU3HaKN, CTPYKTYPbl NN
XapaKTepUCTUKN MOryT 6bITb 06BbeAnHEHbI 06bIM NOAXOAAWMM CNOCOO0M
B 04AWH nnun 6onee BapuaHT peanusauun. B nocneayrowem onncaHum
npeacTaBaeHbl MHOXECTBO KOHKPETHbIX NoAPOOHOCTEN, TaKUX Kak
NpUMepbl MaTeEpNanoB, YacToT, pa3MepoB, AJIUH, WUPUH, HOPM U T.MN., ANA
obecneyeHnsa NONHOrO NOHUMAHUA BAapPUAHTOB peann3aunn HacToALEro
n3obpereHunsa. OgHako cneunannuct B AaHHOW 061aCTn TEXHUKM NPUBHAET,
4YTO HacTosawee nzobpereHne MoxeT ObiTb OCYLLECTBNEHO 6€3 04HOro UK
6onee KOHKpPETHbIX NOAPOOHOCTEN MM C UCMONBb30BAHUEM APYIUX
cnoco60B, KOMMNOHEHTOB, MaTepuanos 1 T.N. B Apyrnx cnyyasax u3BecTHbIe
CTPYKTYpbl, MaTepuaabl AN onepaunun He NoKasaHbl UM ONMUCAHDI

noapo6bHo, 4To6bl HE 3aTEMHATbL ACNEKTbl HACTOALWEro n3obpereHus.

[0086] CneayeT npu3HaTb, YTO ONMUCAHHbIE B HACTOSALLEM AOKYMEHTE
CUCTEMbl BKIKOYAT B cebs ONNCAHUSA KOHKPETHbIX BapuaHTOB
peanu3aunn. 3TU BapuaHTbl peannsaunun MoryT 6biTb 06beANHEHBI B
ABTOHOMHbIE CUCTEMbI, HAaCTUYHO 06beANHEHbI B ApYyrMe CUCTEMbI, pa3buTsl
Ha MHOXEeCTBO CUCTEM UAN pa3peneHbl nnn obbvegnuHeHbl 4pyrumum
cnocobamun. Kpome Toro, cneayet noOHMMaThb, YTO
napaMeTpbl/npu3Haku/acnekTbl/u T.N. OAHOI0 BapuaHTa peannsaunmn MoryTt
NCNONb30BaTbLCA B APYrOM BapuaHTe peanmnsauuu.
MapameTpbl/Npu3HaKuM/acnekTbl/u T.N. NPOCTO ONMUCAHblI B OAHOM UN
6onee BapuaHTax peanusauun ana SCHOCTU, U NOHATHO, UYTO
napaMeTpbl/npu3Haku/acnekTbl/n T.n. MOryT 6bITb 06beANHEHDI C

napaMeTpamu/npusHakammu/acnekrtamu/m T.Mn. 4pyroro BapuaHTta
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peann3daumnn Mnn 3aMeHeEHbl, €CZ1IN KOHKPETHO HE YKa3aHO UHOE B

HacTodWEM AOKYMEHTE.

[0087] X0TS BblWLEN3N0XEHHOE ObIN1I0 ONMCAHO AOCTATOYHO NOAPOO6HO
ANSA uenen aCHOCTU, 0O4EeBUAHO, YTO MOryT ObITb CAENaHbl HEKOTOPbIE
M3MeHeHnsa n Mmoandunkaunumn 6e3 OTKIOHEHUSA OT ero npuHuunos. Cnegyet
OTMETUTb, UTO CYLECTBYET MHOXECTBO ajibTEPHATUBHbIX CNOCO60B
peanunsaunm onnCaHHbIX 34eCb NPOLECCOB U YCTPOUCTB. COOTBETCTBEHHO,
HacToAWMe BapuaHTbl peann3aunn cneayeT cuntaTb UANKCTPATUBHbBIMUK, a
He OrpaHMuYMBalLWMMKN, N HacTosAwee n3obpeteHne He A0NIXKHO
OrpaHn4YnBaTbLCA NOAPOOHOCTAMMU, NPUBEAEHHBIMU B HACTOALWLEM
AOKYMEHTe, HO MOXeT 6blTb U3BMEHEHO B npeaenax obbema oXpaHbl U

9KBWUBANEHTOB NPUIOXEHHON (HPOPMYbI.

[0088] Cneymnanucrtam B gaHHON 06/1aCTN TEXHUKM NMOHSATHO, YTO B
NoApO6HOCTN ONMCAHHbLIX BblE BAPUAHTOB peann3aunmn MoXeT ObiTb
BHECEHO MHOXECTBO U3MEHEeHUI 6e3 OTKIIOHEHUS OT OCHOBOMNONAramLLnx
NPUHLMNOB HacToswero ndobperenna. CnepoBatenbHO, 06bLEM OXpPaHbI

HaCTOSILLEro n306peTeHnsa A0NXKEH ONPeaensiTbC TONbKO NPUNOXEHHOMN

dbopmynon.
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®OPMYJIA N3OBPETEHWA

1. Cnocob6 KOHpUrypupoBaHua npoueccopa, BKAOYAOLWMNA:

npueM NporpaMMbl, BbIMOJIHEHHON C BO3MOXHOCTbIO UCNOJIHEHUS B
KayecTBe nporpaMMHoOro obecneveHus;

onpeaeneHne nepsomn 4acTn nNporpaMmmbl AnS 3anycka B annapaTHbIX
cpeacTBax M BTOPOW YacTuM NporpaMMbl Ansa 3anycka B KayecTse
nporpaMmMHoOro obecneueHus;

onpeaeneHune, BbIMNOJIHAEMOE Ha OCHOBAHMKN NEepPBON 4YacTy,
MHOXEeCTBa B3aMMOCBSA3aHHbIX nepenporpamMmMmmpyembiX 6J10K0B
onepaTopoB, copepxawnx ogHy nnu 6onee pyHKunin npeobpasoBaHus,
KOTOpble 6epyT BXOAHbIE AaHHbIE OT LWNHbI NPeALecTBYWNX AaHHbIX,
BbIMOJIHAKOT 04HO nnn 6onee npeob6pa3oBaHMin B OTHOLWEHUN BXOLHbIX
AAaHHbIX U BbIBOAAT Npeobpa3oBaHHbIe BXOAHbIE AAaHHbIE Yepe3 WNHy
BbIXOAHbIX Al@HHbIX;

KOH(UIrypmMpoBaHNEe MHOXECTBA B3aMMOCBA3aHHbIX
nepenporpaMmMmpyemMbix 6J10KOB onepaTopoB AN UCMOJTHEHUSA OAHUM UK
6onee nepenporpaMMupyeMbixX NpoLeccoposB;

NCMNONIHEHME BTOPOWN YacTu NoCpeacTBOM 04HOIro nnum 6onee BXoAHbIX
NHTEepdENCHBbIX NPOLECCOPOB;

nepepavy NepBbiX AAaHHbLIX OT OAHOro Unn 6onee BXOAHbIX
MHTEPdENCHbIX NPOLECCOPOB K 0A4HOMY unn 6onee nepenporpaMMmnpyembix
npoLeccopos;

NCNOSIHEHME NepBOK YaCTM NOCPenCcTBOM OAHOMo nnn bonee
nepenporpaMmMupyeMblxX nNpoueccopos;

nepepavy BTOPbIX AAHHbIX OT OAHOro unu 6onee
nepenporpaMMmMpyeMbIX NpoLeccopoB K O4HOMY Mnn bonee BXOAHbIX
NHTEepdENCHBIX NPOLLECCOPOB U

onpeaeneHne pe3ynbTUpPYLWNX AaHHbIX HA OCHOBAHUN NepBbIX

AaHHbIX U BTOPbIX AAdHHbIX.
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2. Cnoco6 no n. 1, cornacHo KOTOpOMY onpeaeneHne nepBon 4actu
AONONIHUTENbLHO BKJKOYAET onpeaesieHne, BbINOJIHAEMOEe Ha OCHOBAHUN
BblYMNCANUTENBHON CNOXHOCTWU, NEPBON YacCcTM NporpamMmMbl, oas 3anycka B

afnnapaTtHbIX CpeacTBax.

3. Cnocob no n. 1, cornacHo KOTOPOMY pe3ynbTUpyLWme aHHbIe

ABNSAOTCSA pe3ynbTaTOM UCMOJHEHUS NPOrpaMMbl.

4, Cnoco6 no n. 1, cornacHoO KOTOPOMY BTOpPbl€ AaHHbIE MONyYalT U3

nepBbIX AAaHHbIX HA OCHOBaHWM OAHOro unun 6onee npeobpazoBaHuil.

5. Cnoco6 no n. 1, cornacHo KOTOPOMY pe3ybTUpylowme AaHHble
nony4vyakT N3 BTOPbIX AAHHbIX, @ BTOPbI€ AAdHHbIE NOAYHAlOT N3 NEPBbIX

DaHHbIX.

6. Cnoco6 no n. 1, cornacHo KOTOpOMYy oauH unu 6onee
nepenporpaMMmnpyemMbixX nNpoLeccopoB ABAAETCA NporpaMMnUpyemMon

NoNb30BaTENIEM BEHTUNLHON MaTpuULUEN.

7. Cnoco6 no n. 1, cornacHo KOTOPOMY nepefada nepBbiX AAHHbIX OT
oAHOro unn 6onee BXOAHbIX MHTEPEdENCHbIX NPOLECCOPOB K OAHOMY UK
6onee nepenporpaMMmnpyeMbiX NpoLEeCcCoOpoB AOMNONHUTENBHO BKKOYAET
OTNpaBKYy NepBbIX AAHHbIX Yepe3 WNHY paclmMpeHns oT ogHoro naum éonee
BXOAHbIX MHTEepP(dENCHbIX NPOLLECCOPOB K OAHOMY unun bonee

nepenporpaMMmnpyeMbiX NpoLECCOpPOB.

8. Cnocob6 no n. 1, cornacHoO KOTOPOMY NMpUEM NporpaMmel,
BbIMOJIHEHHON C BO3MOXHOCTbIO UCNOJIHEHUA B Ka4eCTBE NPOrpaMMHOro

o6ecr|equV|9|, AOMNMOJIHNTENBbHO BKJIKOYAET KOMNNINPOBAaHUE NMPOrpaMMbl B
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NCNONHAEMbIN Ko4 NporpaMMHOro obecnedyeHns, KOHUrypuposaHme
annapaTHbIX CPeACTB U KOA CBA3M ANA nepeaayvn AaHHbIX Mexay
NCNOMIHAEMbIM KOA0OM NporpaMMHoOro obecnevyeHmsa n KoHdurypauymnen

afnnapaTtHbIX CPpeEACTB.

9. KoHBelepHbIi npoueccop, CoaepaLlini:
LWWNHY BXOAHbIX AAdHHbIX;
MHOXECTBO B3aMMOCBA3adHHbLIX nNepenporpaMMnpyeMbIX 6n0KoOB
onepaTtopoB, CoAepXKalinx:
WWHY BXOAHbIX AAHHbLIX NEepBOro nepenporpaMmmMmmpyeMmoro
6noka onepaTtopoB, COEANHEHHYIO C LUMHOW BbIXOAHbIX AAHHbIX
BTOPOro nepenporpamMmmpyemMmoro 610ka onepatopoB UAN LUMHOM

BXOAHbIX AAHHbIX;

LUMHY BbIXOAHbIX AAHHbLIX NEPBOro nNepenporpaMMmpyeMoro
6n0Ka onepaTopoB, COEANHEHHYIO C LUMHOM BXOAHbIX AAHHbIX
TpeTbero nepenporpaMmMmpyemMoro 6J0ka onepaTtopoB UAN LUNHOMN
BbIXOAHbIX AAHHBIX; U

OAHY unun 6onee pyHKUMN npeobpa3oBaHus, KOTOpblie 6epyT
BXOAHbIE AaHHbIE OT WMHbI NPEeALECTBYOWNX AAaHHbIX, BbIMOJHAKT
0AHO nnun 6onee npeobpasoBaHN B OTHOLIEHUN BXOAHbIX AAHHbIX U
BbIBOAAT Npeobpa3oBaHHble BXOAHbIE AAHHbIE Yepe3 WNHY
BbIXOAHbIX AAHHBIX; U

LUMHY BbIXOAHbLIX AAHHbIX.

10. KoHBeKepHbIn npoueccop nNo n. 9, B KOTOPOM LWUMPUHA LUWHbI

MHOXECTBAa B3aMMOCBA3adHHbIX NepenporpaMMnpyemMbIX 6n0okoB onepartopos

He ABNAEeTCA OAMHAKOBOMW.

11. KoHBeKrepHbIN npoueccop nNo n. 9, B KOTOPOM BbIX0OZ,

nocneaywllero 6/10Kka ABASETCS BXOA0M npeabiaylwero 6aoka.
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12. KoHBeKrepHbIN npoueccop no n. 9, B KOTOPOM BTOPOMU
nepenporpaMmMupyemMbolii 610K onepaTopoB U TpeTUin

nepenporpaMmMmupyeMsblit 610K onepaTopoB SABASAOTCA OAUHAKOBbLIMMU.

13. KoHBeKrepHbIn npoueccop nNo n. 9, B KOTOPOM TpeETUN
nepenporpaMmMmupyemMblii 610K onepaTopoB ABASETCA nNpeawecTByeT
nepsoMy nepenporpaMMupyemoro 610ka onepaTtopos B nopsgke

MCMOJIHEHNA.

14. KoHBenepHbI npoueccop no n. 9, A0NOJMHUTENbHO COoAEepXaLlni
NPOrpaMMHbIN MHTEPdENC, BbINOJIHEHHbIN C BO3MOXHOCTbIO NpueMa
KOMaHpA, ANs CO34aHMA MHOXECTBA B3aMMOCBA3AHHbIX

nepenporpaMmMupyemMbix 610KOB ONepaTopoB.

15. Cucrtema gna o6paboTkn gaHHbIX, coaepxaulas:
MHOXECTBO NPOLECCOPOB, KaXAbl N3 KOTOPbIX COAEPKUT:

LUMHY BXOAHbIX AAHHbIX;

MHOXECTBO B3aMMOCBS3aHHbIX nNepenporpaMmmnpyembix 610K0B
onepaTopoB, CoOAEpXaLLMX:

LUMHY BXOAHbIX AAHHbIX NEpBOro NnepenporpaMmMmnpyemoro
6710Ka onepaTopoB, COEANHEHHYIO C LUMHOW BbIXOAHbIX AAHHbIX
BTOPOro nepenporpaMmmmupyemoro 6n1oka onepatopoB Uau
LUMHOM BXOAHbIX AAHHbIX;

LUMHY BbIXOAHbIX AAHHbLIX NEPBOro
nepenporpaMmmupyeMoro 6J0ka onepaTtopos, CO€AMHEHHYIO C
LUMHOM BXOAHbIX AAHHbIX TPETbEro NnepenporpaMmMmnpyemMoro
6710Ka onepaTopoB UM LUMHOW BbIXOAHbIX AAHHbIX; W

OAHY unn 6onee pyHKuMn npeobpasoBaHns, KOTOpPbIE

6GDYT BXOAHbIE AAHHbIE OT WWHbI NpeawecTBy OWNX AaHHbIX,
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BbIMOJHAKT 04HO nnn 6onee npeobpasoBaHUn B OTHOLIEHUN
BXOAHbIX A@HHbIX N BbIBOAAT nNpeobpa3oBaHHble BXOAHbIE
AaHHble Yyepes WWHY BbIXOAHbIX AAHHbIX; U
LUWMHY BbIXOAHbIX AAHHbIX U

byHKLUUIO ynpaBaeHns, BbINOJHEHHYK C BO3MOXHOCTbK Ha3HauYeHus

AAHHbIX KaXXAO0My Nnpoueccopy.

16. Cuctema no n. 15, B kKoTOpon yHKUMA ynpaBneHus
AOMNOJIHUTEJIbHO BbIMOJIHEHA C BO3MOXHOCTbI PEKOH(MUIrypupoBaHua
MHOXECTBa B3aUMOCBA3aHHbIX NepenporpaMMupyemMbiX 6J10K0B

onepaTopos.

17. Cuctema no n. 15, B KOTOpON pyHKUMA yNnpaBaeHUS COAEPXUT
KOMaHAbl MO COXPaHEHWUIO B 3aNOMMHAlOWEM YCTPOUCTBE ANS CO3LaHUS
MHOXEeCTBa B3aMMOCBA3aHHbIX NepenporpamMMupyemMbix 6J10KOB onepaTopoB

N3 MHO>XeCTBa Npoueccopos.

18. Cuctema no n. 15, ponoaHUTENbHO coaepXKallas No MeHbLUeln
Mepe OAUH BXOAHOW MHTePdENCHbIN NPOLEeccop C apXUTEKTYpPOH,

OTNNYAIOLLENCS OT apXUTEKTYPbl MHOXECTBa NPOLLECCOPOB.

19. Cuctema no n. 18, B KOTOPON NO MEHbLUENn Mepe 0AUH BXOA4HOM

UHTEPMhENCHbIN NPOLECCOP COAEPXUT NMPOLECCOop 06LLero HasHaYeHus.

20. Cuctema no n. 15, B KOTOpOM (PYHKUNA YNpaBAEHUSA COAEPXKUT:

3aWULLEHHbIN NHTepdEeNnc, BbIMOJIHEHHbIA C BO3MOXHOCTbLIO NpMeMa
N3MEHEeHWUI KOH(pUrypauumu; u

He3alWMNWeEHHbIN MHTEpdENC, BbIMOJIHEHHbLIN C BO3MOXHOCTbIO
Ha3Ha4YyeHnsa faHHbIX O4HOMY MK Honlee NpoLeccopoB U3 MHOXECTBA

MpoOLLECCOPOB.
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NcxoaHbin kog C

Initialize

printir%d\n", x);

Z=x+y;

1 while (x < 255);

~—

Avenka O3Y
000000010000020
000000010000021
0000000100000124
000000010000028
0000000100000121
0000000100000136
000000010000013d
0000000100000144
0000000100000147
0000000100000149
000000010000014e
0000000100000151
0000000100000154
0000000100000157
000000010000015a
0000000100000fSd
0000000100000160
0000000100000163
000000010000026
0000000100000fSd
0000000100000173

KomaHga OnepaHgbl

pusbq
movq
subq
movi
mov!
movi
leaq
Movi
movb
cailqg
Movi
addi
movi
movi
movi
movi
movi
movi
cmpi
)i
jmp

%rbp

%rsp, %rbp

80x20, %rsp

$0x8, -Qx4(%rbp)
$0x0, -Qx8(%rbp) <&
$0x1, -0xc(%rbp)
0x56((%rip), %rd! <&
-0x8(%rbp), %esi
$0x8, %al
0x1000000178
-Qx8(%rbp), %esi
-0xc(%rbp), %esi
%esi, -0x1Q(%rbp)
-0xc(%rbp), %esi
%esl, -0x8(%rbp)
-0x10(%rbp), %esi
%esi, -0xc{%rbp)
%eax, -Qx14(%rbp)
$0x11, -0x8(%rbp)

0x100000013(] s
0x100000021
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MepBas utepaumna [locnepyowme utepaumum
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502

50

[ [/

508

/[

508

OB #2
printf x

OB #3
Z=Xty

X=Yy

Y§ " while
X < 255
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include <stdio.h>
intsum (int a);

int main()
{
int num, result;
printffEnter the number: ");
scanf("%d", &num);
result = sum(num);
printff'Sum of digits in %d is %d\n", num, resulf);
return 0;

Somml

intsum (int num)

{

if (num = 0)

{

return (num % 10 + sum (num / 10));

return 0;
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Lnknbl

McxoaHem kon C Aveiika O3Y KomaHga OnepaHabl Onepartop "ecnn" = UctuHa Oneparop "ecnun” = Jloxb
.LCO:
.string "Enter the number: "
Initialize ct:
string "%d"
LC2:
string "Sum of digits in %d is %d\n"
main:
4005d2 push rbp rbp 1 1
{ 4005d3 mov rbp, rsp 3 3
4005d6 sub rsp, 18 4 4
4005da mov edi, OFFSET FLAT:. 9 )
printffEnter the number: "); 4005df mov eax, 0 5 5
4005¢e4 call printf 5 5
4005e9 lea rax, [rbp-8] 4 4
4005ed mov rsi, rax 2 2
scanf{"%d", &num); 400510 mov edi, OFFSET FLAT.. 5 5
400515 mov eax, 0 5 5
40051a cail scant 5 5

DOUI. 7
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4005ff
400602
400604
400609
40060c
4Q06Gf
400612
400614
400619
40061e
return 0; 400623

400628
} 400629

result = sum(num);

printff'Sum of digits in %d is %d\n", nur

40062a
40062b
40062¢
| 40662f
802 400633

mov
mov
caii
mov
mov
mov
mov
mov
mov
caii
mov
leave
ret
sum(inf):
push
mov
push
sub
mov

eax, DWORD PTR [r
edi, eax

sum(int)

DWORD PTR [rbp-4]
eax, DWORD PTR [r
edx, DWORD PTR [r
esi, eax

edi, OFFSET FLAT:..
eax, 0

printf

eax, 0

rbp

rbp, rsp

rbx

rsp, 24

DWORD PTR [rbp-2(

OUI'. 8
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902

if (num = 0)

return (num % 10 + sum (num / 10));

return (num % 10 + sum (num / 10));

400635

-

40063c
40063f
400642
400649
40064d
40064f
400652
400654
400657
400659
40065b
4Q065d
400660
400662
400664
400665
400668
40066b
40066e

cmp
je
mov
movsx
imui
shr
mov
sar
mov
sar
sub
mov
mov
sai
add
add
mov
sub
mov
MovsX
imui

DWORD PTR [rbp-20
14

edx, DWORD PTR [rbp-20]
rax, edx

rax, rax, 1717986919
rax, 32

ecx, eax

ecx, 2

eax, edx

eax, 31

ecx, eax

ebx, ecx

eax, ebx

eax, 2

eax, ebx

eax, eax

ebx, edx

ebx, eax

eax, DWORD PTR [rbp-20]
rdx, eax

rdx, rdx, 1717986919

DUI. 9

YW W W WNDNWLPNPDDNWODNDNDNDNDNBE NN LN OO

GL/6



return O;

1002

400675
400679
40067¢c
400671
400681
400683
400685
40068a
40068¢c

4Q068e
400693

400697
400698

e 400699

sbr
sar
sar
sub
mov
mov
call
add
PP
14:
mov
15:
add
pop
pop
ret

rdx, 32
edx, 2
eax, 31
edx, eax
eax, edx
edi, eax
sum(int)
eax, ebx
A5

eax, 0
rsp, 24

rbx
rbp

®UI'. 10
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1 Uukner LM
1102 OB #1
AN
I NI printffBeeauTe uncno:"); 1
1104 i
OB #2
\
B scanf("%d", &num); 1
1106 0|£3
R S if (num 1= 0) 1
1108 —
et rotUm (num % 10 + sum (num/10)); return 0; 1
\mo
112
OB #6
pN
[t result = sum(num); 1
1114
o ; OB #7
printff'Sum of digits In %d is %d\n", num, result); 1
6
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HEMMAHOBCKUMA
BXOAHOW MHTEP®ENC

KOHBEMEPHbI|
BbIXOAHOW NHTEP®EN

7

1304
C

1308

[

1310

B

1316 Bbi3oB noa-

nporpammbl A

1318 BosBpat noa-
Mporpamma S~ npOrpAMMbI A

s o

>

Moanpo-
rpamma

A g

b
(OcHoBHOe Teno) s BbI30B NOA-
nporpamwvbl B
1320
i BO3BPAT NOA-
1322 nporpammbl B
e OnepauyuoHHasa cuctema

Moanpo-
rpramma

B

. ot

-

\

1312

\

7

1314

1306

DUr. 13

SL/€l



14/15

MpYHMMaOT NPorpamMMy, BbIMOSHEHHYH C BO3MOXHOCTbIO
MCMONHEHWS B Ka4YeCTBE NPOorpamMMHOro obecneyeHms

l

OnpepensitoT, 4TO NepBas YacTb NpPorpamMmbl LOMMKHA UCMOS-
HSTbCS annapaTtH. CpeACTBaMu, a BTopasi 4acTb NporpaMmbi
LOIDKHA MCNOMHATLCA Kak NporpaMMHoe obecneyeHme

Ha ocHoBaHMM NepBOM YacTu ONpeaenstoT MHOXECTBO B3aUMO-
CBSI3aHHbIX NMepenporpaMmMmmpyemblx B10KOB onepaTopoB, CO-
aepxawmx ogHy mnm donee pyHKUMA NnpeobpasoBaHms, KOTO-
pble 6epyT BXOAHbIE AaHHbIE OT LWMHbLI C NPEALIECTBYOLLMMN
AaHHbIMK, BbINOMNHAT 04HO U Bonee npeobpasoBaHn B
OTHOLLEHUN BXOAHbIX AaHHBIX N BbIBOAST NpeobpasoBaHHbIE
BXOAHbl€ AaHHbIE Yepes LUMHY BbIXOAHbIX AaHHbIX

1

KoHMUrypmpyroT MHOXECTBO B3aMMOCBSA3aHHbIX
nepenporpammupyembix BrioKOB onepaTopoB AN UCNOSTHEHNS
ogHUM mnmn Bonee nepenporpaMmmmpyeMbIX NPOLLECCOPOB

NcnonHstoT BTOpYHo YacTb NOCPEACTBOM OAHOro unv tonee
BXOAHbIX MHTEPdENCHBIX NPOLECCOPOB

1

OTnpaBnaoT nepBble AaHHbIE OT O4HOrO N Bonee BXoaHbIX
NHTEPPENCHBLIX NPOLIECCOPOB K 0gHOMY unn Bonee
nepenporpammmpyembix NpoLLEecCcopoB

NcnonHsaoT nepsyto YacTb NOCPELCTBOM O4HOro unv 6onee
nepenporpamMmMmpyeMbIX NPOLIECCOPOB

|

OTnpaBnsoT BTOPbIE AaHHbLIE OT O4HOro unmn tonee
nepenporpaMmmMmpyembIx NPOLIECCOPOB K 0gHOMY unn 6onee
BXOAHbIX MHTEPMENCHBIX NPOLECCOPOB

Ha ocHoBaHWM nepBbIX AaHHbIX M BTOPbIX AaHHbIX
onpeaenstoT pesynbTUpytoLme AaHHbIe

DdUl'. 14
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1550
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KomaHabl

1550
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1506

MepudepunnHble
yCTponcTBa

1504

KomaHabl
1550

KomaHgabl
1550

PUI'. 15

N

e ———— — — — — —

~.



	Bibliographic data
	Abstract
	Description
	Claims
	Drawings

