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1.BBenenue

COBpeMGHHBIe BBICOKOITPOU3BOAUTCIILHBIC BBIYUCIIUTCIIBHBIC CUCTEMBI B TOM YUCIIC
cynep-OBM, UMEIOT B CBOEM COCTABE HECKOJIBKO MPOIECCOPOB, YAIlle BCETO ABYX THIIOB:

e CkaasipHble
e BekTopHbIe

3TO CBSA3aHO € TEM, UYTO MPAKTUUYECKH JIHOOYIO CIIOKHYIO 33a7]auy MOKHO MPEJCTaBUTh B
BHJI€ COBOKYITHOCTH JIBYX YaCTEW: MOCIIEIOBATEILHON U MapauieIbHOM.

IHocnenoBaTebHbIE YACTH — COBOKYITHOCTb OJJHOKPATHO BBIMOIHSAEMBIX PA3HOTHUITHBIX
onepanui

IMapannenbHasi yacTh — OJIOKHU, BHIIOJTHIEMbIE MTAapaieIbHO. MOXKET OBITh SIBHBII
napaien3M, €CIIM 3TO HE3aBUCHMBbIE BETBU IIPOTrPAMMBI, WJIM 00pabOTKa OTOKOB JaHHBIX,
KOTJ]a HaJl MHOTUMH 3JIEMEHTAMU 3THUX IMOTOKOB BBIIOJIHIIOTCS OJHU U TE e omneparuu (0ObIYHO
9TO IUKJIBI)

Peanu3zanus UKI0B Ha BEICOKOIIPOU3BOJUTENBHBIX CKAJSIPHBIX MPoLeccopax
COTIPOBOXKAAETCA PsiIoM (PaKTOPOB, OTPAHUYUBAIOLINX MAaKCUMAJIBHYIO CKOPOCTh BBIYHUCIICHHI:

1. Tlepen kaxkaoii CKansipHOU orepaleii HeoOX0IUMO BBI3BATh U JIEKOAUPOBATH
CKISIPHYIO KOMaHy.

2. Jlns xaxmoit KoMaH Ikl HeOOXOIUMO BBIYUCIIUTE apeca TaHHBIX

3. JlaHHBIC TOJDKHBI BBI3BIBATHCS W3 MIAMSITH, a PEe3yJIbTaThl 3aIIOMUHATHCS B TAMSITH.
B ycnoBusix, koraa kakaas KOMaH1a BEIpadaThIBaeT CBOM COOCTBEHHBIH 3ampocC K
MaMsTH, BO3MOXKHBI KOH(MIUKTHI TPH OOpAIICHUH K TTaMsITH

4. Peanuzaiusi KOMaH]l OCTPOEHUS IUKIIOB (CYETUUK, MEPEXO0/1) COIPOBOKIACTCS
HaKJIQJIHBIMU PacXxoJaMu

Orpannuuthb BausiHUE (GaKTOpoB 1-3: MpUMEHHUTH KOHBEHep KOMaHA U pa3JelibHbIC
Oydepbl KOMaH ¥ TaHHBIX

YroObI CHATH BIUsSHHUE BCeX (DAaKTOPOB HA MPOU3BOAUTEIHHOCTh BC — HCTIONB3YIOT
BEKTOPHBIE IIPOLIECCOPBI

CynepckajasipHblii Iporieccop MpeICTaBIseT cOO0K HEUTO OoJbIIee, YeM OOBIYHBIH
MOCJIeIOBATEIbHBIN (CKAJASIPHBIN) TTporieccop. B oTinnuune ot nmocineaHero, oH MOXXET
BBITIOJIHATH HECKOJIBKO OTepanuii 3a 0JuH TakT. OCHOBHBIMU KOMIIOHEHTAMHU
CYIEPCKAISIPHOTO MpoIieccopa SBISIOTCS YCTPOICTBA Il HHTEPIPETaluy KOMaH/I,
CHa0)KEHHBIC JIOTHKOM, TTO3BOJISIONICH OMPEACITUTh, SIBISTFOTCS T KOMaH/IbI
HE3aBHCUMBIMH, U JOCTaTOYHOE YUCJIO UCTIONHSIIOMMUX YCTPOUCTB. B ncnomHsonmx
YCTpOICTBaxX MOTYT OBITH KOHBeWephl. CynepcKaisipHbIe MPOLEecCOPbI peaTu3yoT
napaJjjiejn3M Ha YPOBHe KOMAaH/I.



[TpumMepoM KOMIBIOTEpPA C CyNEePCKASIPHBIM nporeccopoM sBisiercst IBM RISC/6000.
TaktoBast yactoTa nporeccopa y 9BM Obina 62.5 MI'11, a OpIcTpoIeHiCTBHE CUCTEMBI Ha
BBIUHCIUTENbHBIX TecTax gocturaio 104 Mflop (Mflop - enunuIa u3MepeHus
OBICTPOICUCTBHS TIPOLIECCOPA - MUJUTHOH OTEpAIliil C TUIABAIOIIEH TOUYKOW B CEKYHITY).
CymnepckanspHblii IPOIECCOp HE TPEOyeT CrieluaTbHBIX BEKTOPU3YIOIIHX
KOMITWJISITOPOB, XOTSI KOMIIMIIATOP JOJIKEH B 3TOM CIy4yae YYUTHIBaTh OCOOCHHOCTH
APXUTEKTYPBI

BexTopHblii npoueccop "ymeer" 06pabaTeiBaTh OJJHONH KOMaHON HE OJTHO
€IMHCTBEHHOE 3HaUeHHUeE, a Cpa3y MaccuB (Bektop) 3HadeHuu. [1ycte Al, A2 u P - 3o Tpun
MacCHBa, UMCIOIKUC OJUHAKOBYIO pa3SMCPHOCTh U OANHAKOBYIO IJIMHY, U UMCCTCA OIICPATOP

P=A1+A2

BCKTOpHBIﬁ mponeccop 3a OAWH HUKJI BBIITOJTHCHHUA KOMaHAbI BBITIOJIHUT IMOIIAPHOC
CJI0’KEHUE AJIEMEHTOB MacCUBOB Al 1 A2 1 MPUCBOUT MOJTYyYEHHbIC 3HAYEHUS
COOTBETCTBYIOLIUM 3j1eMeHTaM MaccuBa P. Kaxkip1ii orepany mpu 3TOM XpaHUTCS B 0COO0M,
BEKTOPHOM peructpe. OObIMHOMY, OCIEA0BATEIHLHOMY MPOIIECCOPY MPUIILIOCH Obl HECKOIBKO
Pa3 BBINOJIHATH OIEPALMIO CIIOXKEHUS YIIEMEHTOB JIBYX MacCUBOB. BEKTOpHBIN ITpoLieccop
BBITNOJIHSET UMb OAHY KoMaHay! Pasymeercs, peanu3zamnus Takoil KoMaHbl OyaeT 6osee
CJIOHOH.

BekTopHbIe KOMIBIOTEPHI PA3INYAIOTCS TEM, KaK ONEpaH/ bl IepeialoTcs KOMaHIaM
npoiieccopa. 3J1eCh MOKHO BBIJCIUTH CJIEIYIOIIUE OCHOBHBIE CXEMBI:

U3 nAmMAMU 6 NAMAMb - B 3TOM CIIydae ONepaHabl U3BJIEKAIOTCSA U3 ONEPaTUBHON
NaMsITH, 3aTPYyXKaloTcs B apu(METHUECKOE YCTPOMCTBO U pe3yIbTaT BO3BPALIAETCS B
OINIEPATUBHYIO MAMSTh;

u3 pecucmpa ¢ pecucmp - oriepaH/Ibl BHa4aje 3arpy’KaloTcsi B BEKTOPHBIE PETUCTPHI,
3aTeM OTepaH]I IepeaaeTcs B apuMEeTHIECKOEe YCTPOMCTBO U PE3yJIbTaT BO3BpAIIACTCS B OJTUH
U3 BEKTOPHBIX PETUCTPOB.

[IpenMy1ecTBO MepBOM CXEMBI 3aKJIFOYAETCSA B TOM, YTO OHA 1a€T BO3MOYKHOCTh
paboTathk C BEKTOpaMu MPOU3BOJIBHOM JUTMHBI, TOT/Ia KaK BO BTOPOM Cilydae Tpedyercs
pa3zOueHue IIMHHBIX BEKTOPOB HA YacTH, AJIMHA KOTOPBIX COOTBETCTBYET BO3MOKHOCTSAM
BEKTOpHOTro peructpa. C Apyroil CTOpOHBL, B IEPBOM CIIydae UMEETCS ONPEACIEHHOE 8peMsl
3anycka MexAy NMHUIMAIN3auel KOMaH bl U MOSBICHUEM B KOHBEHEpE NEPBOro pe3ysbTaTa.
Ecnu xoHBeliep yxke 3arpy»KeH, pe3yJibTaT Ha ero BbIX0/1e Oy/eT MOIy4aThCs B KAKIOM TaKTeE.

[Tpumepom OBM c¢ Takoil apxutekTypoit siBisroTca kommbtorepsbl cepun CYBER 200,
BpeMsl 3aIycKa Y KOTOPBIX cocTaBisuio 10 100 TakToB. DTO oueHb OOJIbIlas BEIMYMHA, TaXKe MPU
pabote ¢ BekTopamu JiIuHOMN 100 371€MEHTOB, BHIIICYTOMSIHYTHIC KOMITBIOTEPHI TOCTUT AN JTUIIIH
MOJIOBUHBI OT CBO€M MaKCUMaJIbHO BO3MOKHOM MPOU3BOJUTEIBLHOCTH, U 3TO UX B KOHIIE KOHIIOB
Y TIOTYOMJIO.

B BeKTOpHBIX KOMITBIOTEPAX, PA0OTAIOIINX 110 CXeMe PerucTp-pPerucTp, JUIMHA BEKTOpa
ropaszzo MeHnsblie. /s komneroTepoB cepun Cray 310 64. Ho CylliecCTBEHHO MEHbIIEE BpEMsI
3arrycka Mmo3BoJIsieT JOOUThCSA XOPOIINX MoKa3aTenei mo opictpoaeicTuio. [IpaBna, ecnu
paboTaTh C JIIMHHBIMU BEKTOPAaMH, UX MPUXOJUTCS pa30UBATh HAa YaCTHU MEHBIIECH UIMHBI, YTO
CHIDKAET OBICTpoieiiCcTBHE. BEKTOpHBIE KOMITBIOTEPHI, Pa0OTAIOIIHE IO CXEME U3 PErucTpa B
perucTp, B HacToslIee BpeMsl TOMUHHUPYIOT Ha PhIHKE BEKTOPHBIX KOMIIBIOTEPOB U Hanboiee
HanboJIee N3BECTHBIMU MPEJCTABUTEISIMU SBISAIOTCS MamuHbl ceMerictBa Cray, NEC, Fujitsu u
Hitachi.



2./IBe yacTH NPOrpaMMbl — CKAJsIpHAS U BEKTOPHAast

B n11000i1 mporpamme CymecTBYIOT /IBE YacTH - BEKTOpU3YyeMas U HE BEKTOpU3yeMas.
Hampumep anropurmsl INOCTPOEHHMS IOCIIENOBATEIBHOCTEH, 3aJaHHBIX PEKYpPPEHTHBIM

OTHOIICHMEM, HeNb3s BEKTOPU30BaThb - KaXKIbIM TMOCIEAYIOMUNA BJIEMEHT 3aBUCUT OT
MPEIbIIYIIUX M, COOTBETCTBEHHO, HE MOXET OBbITh BBIYHCIEH HH paHee, HU OJHOBPEMEHHO C
npenpinymuMu. Jlpyrue HEBEKTOpU3yeMble 4YacTH MporpaMMm -  BBOJ/BBIBOJ, BbBI3OB

HOANporpaMM MM (YHKUUH, OpraHM3alusl IMKIOB, Pa3BETBICHHbBIC AITOPUTMBI, paboTa co
CKaJIIPHBIMHU BEJIMYMHAMH. JTO JOBOJIBHO HMIMPOKUH KJIacc MOJ3ajad, OH TOpa3jo IKpe Kiacca
BEKTOPU3yEeMbIX alropuT™moB. IIpu Bekropu3amuu HporpaMM Ha caMOM JeJlie YCKOpsAeTcs
BBITIOJIHEHHE TOJIBKO dYacTH TiporpamMmbl (Oombinedt unu  MeHblnei). [lostomy Kaxmyro
OporpaMMy MOXKHO TIPEICTaBUTh TaKOW yYIPOIIEHHON JuarpaMMoil (eciu coOpaTh Bce
BEKTOPHU3yEMbIE U BCE CKAJISIPHBIC YaCTH B €IUHbIE OJIOKH):
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Jly1g Hayasia UCIIOJIHUM MPOrpaMMy B TIOJTHOCTBIO CKAJISIPHOM BapuaHTe (T.€. YMBIIIEHHO
He OyzneM BEKTOpU30BaTh HCIONHSAEMBIH Koja). O003HAuUMM BpeMs HCIONHEHHMS KaKIOW W3
yacteit mporpammbl depe3 T1...T5. Torma momHoe Bpemsi pabOThI HEBEKTOPH3YEMBIX YacTEH
porpaMMbl OyJIET paBHO

Tckan = Tl + T3 + T4 + T5
a TI0JIHOE BpeMs pabOThI MPOTrpaMMbl OyIeT
T' = Tckan + T2
Jlanee nepeTpaHCIMpyeM IpOrpaMMy B peXuUME BeKTopu3auuu. EQMHCTBEHHasl 4acThb
IIPOTrpaMMbl, KOTOpasi yCKOPUT CBOE BBINIOJIHEHUE, Oyaer 2-as. [IpeanonoxuM, 4To Ml JOCTUTIIH
yckopeHus: pabotbl 3Toil yact B N pa3. Torma momHoe Bpemsi pabOThl BCeH IpPOTpaMMBI
COCTaBUT

™" = Tckajg + T2/N

A BoIUTpHIT B 3G(HEKTUBHOCTH PabOTHI BCEH TPOrpaMMbl OyIeT



T' Tckajg + T2

P = emem—me—— D e e e e e e e ——

T" Tcxkan + T2/N

YTO COBCEM HeE paBHO N.

[MTonoxxum, uro Tckan = 1c, T2 = 99¢, a N=100 (oueHp xopomuii mokazatens s 128-
3JIEMEHTHBIX BEKTOPHBIX MpoIieccopoB). B Hamewm Bapuante 3¢ dextuBHOCTS P Oyner Bcero
(1+99)/(1+99/100)=50 unu 40% ot npeneapHO BO3MOXKHBIX 128 pa3, a mpu Tckan = 2¢ 3HaUYeHUE
P 6yzner (2+98)/(2+98/100)=34 (27%). XoTs camo 1o cebe yBenuueHue ObICTPOACHCTBUS
nporpammsbl B 50 mnu naxe B 30 pa3 npu ee BEKTOPU3ALUY SIBJISETCS 0Y€Hb OOJIBIINM
(mampumep svruucaenus 6yoym zanumams 1 cymxu emecmo 1 mecsiya), HO IPEACTBHO
BO3MOXHOE ycKopeHue B 128 (mu 256) pa3 He MOXKeT OBbITh JOCTUTHYTO Ha BEKTOPHBIX DBM.
[TpakTiKa moka3bIBaeT, YTO XOPOUINM MOKa3aTeleM yBeInueHus OblcTpoaeiicTBus P MoxHO
CUNTATh yKe 3HaueHUs 6-10, 4TO COOTBETCTBYET BPEMEHHU MCIIOIIHEHHS! CKAJISIPHOM YacTH BCETO
10-15% ot mosnHOTro BpeMeHu ucnoiaHeHus nporpammbl (T2 cocrasiser 85-90%).

3.JIpuHIMIIBI CKAJAPHOH 00PadOTKH

OnHUM U3 caMBIX MPOCTHIX U HanboJIee pacpoCTPaHEHHBIX CIOCOOOB MOBBILICHHUS
OBICTPOJICHCTBHS TIPOIIECCOPOB SIBJISETCS KOHBEHEepHU3aIus Mporiecca BeIYUCICHUN. boibuium
npeumyuiecmeom Koueeiiepnvix IBM nepeo napannenvnvimu IBM opyzux munoe saenaemcs
603MOMCHOCHIb UCNOJIb306AHUS NAKEN 08 NPOZPAMM, YIHce HANUCAHHBIX O
nocneoogamenvnovix IBM.

PaccMoTpuM CTpyKTYpy U QYHKIIMOHUPOBAHUE CKANAPHO20 KOHBEUEPHO20 Npoyeccopa B LIEIIOM
(puc. 1).
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Puc. 1. Opranusanusi CKaJsipHOr0 KOHBEHEPHOro npoieccopa:
LMII - uenTpagabHast MHOT00JI0YHAS NAMATD;
BAO - 0ydep agpecoB onepaHios;
AJIY - koHBeliepu30BaHHbIe apU(PMETHKO-TOTHYeCKHEe YCTPOMCTBA JIsl CJI0KEHM,
YMHOKEHHMS U JeJICHUS YUCeJI C IIaBaloieil 3ansToii;
K', K"- kommyTaTtopsl namMaTtu 1 AJIY cOOTBeTCTBEHHO;
BC POH - 60k cocrosinusa POH;
YIIK - ykazaTesib HOMepa NPONYIICHHONH KOMaH/bI;
CuK - cueTUYHMK KOMAaH/I;

1 - mmHa agpeca KOMaHA; 2 - IMHA YNIPABJIEHUS BbINOJHEHUEM KOMAaH/ 00pallleHus K
naMaTu; 3 - muHa 3anogHeHusi BK; 4 - mmna cmensl coctosasauii POH; 5 - muua
yIpaBJieHHs BbINOJHEHHEM PEerHCTPOBBLIX KOMAH/I

[Ipouteccop comepXUT HECKOIBKO KOHBeHEpHbIX AJIY. DTO MO3BOISET OJHOBPEMEHHO
UCIIOJTHATh CMEXKHBIE apU(PMETUKO-JIOTHUYECKHE ONEepaIii, YTO COOTBETCTBYET peanu3alii He
TOJILKO Tapajuleln3Ma CIy)KeOHBIX OIepanuii, HO M JIOKaJbHOro napamienusMma. /s pasHbIx
onepanuii AJIY uMeroT pasnuyHyl0 IJMHY KOHBehepa (Ha puc. 1 oHa paBHa 6, 7 u 14




no3uuusaM). B mporeccope MCMONB3YyIOTCS KOMaHABI ABYX KJIAcCOB: KOMaH/AbI OoOpaiieHHus B
MaMATh U PErUCTPOBBIC KOMaHbI 111 paboTel ¢ POH Bydep komana nuMeeT MHOTOCTPpaHUYHYIO
CTPYKTYPY, YTO TO3BOJISIET BO BpeMs paboTbl YV ¢ OIHOW CTpaHHIEH NMPOM3BOIUTH 3apaHee
CMEHY JIpYTUX CTPAHMII.

PaccmoTpum 0Tpe30k mporpamMmmbl, COOTBETCTBYIOIINUN BEIUUCICHUIO BBIPAKECHUS
Z=A-B*C+D)-E.

B nmporpamme: LD - komanna 3arpy3ku onepanaa u3 namstu B peructp; MP, SUB, ADD -
KOMAaH/Jbl YMHOXCHMsI, BBIYMTAHUS U CIOXKEHHS COOTBETCTBEHHO; ST - KOMaHAa 3alicH
olepaH/a U3 perucTpa B MaMsATh.

CocTosiHHe HEKOTOPBIX PETUCTPOB MPHU BBHIMOJIHEHUU MPOTpaMMBbI TIoka3zaHo B Tabn. 1. B
NocieIHeW KOJIOHKE TaONMLbl TMPHUBEACH MOPSJOK 3amycka KOMaHJA Ha ucnoiHeHue. B
YaCTHOCTH, BHUJIHO, YTO HEKOTOpPbIE KOMAaHJIIbI MOTYT OIepeXaTh [0 3alyCcKy KOMaH/IbI,
HaxoslIMecss B MporpamMMme Bblle 3amyiieHHo. Hampumep, koManabl 4 W 5 BBINOJHSIOTCS
paHee komaHABl 3. DTO BO3MOXHO Olarojaps HAIWYUIO B TPOTpaMMe JIOKaJbHOTO
napauienu3Ma u Heckolbkux AJIY B cTpykType mporeccopa. OgHako mogo0HbIe "0OroHbl" HE
JOJKHBl HApyIIaTh JIOTUKA HWCHOJNHEHUS MPOrpaMMbl, 3aJaBaeMoil ee HH(OPMAIMOHHBIM
rpadom (puc. 2.). JlroGas omepanusi COraacHO PUCYHKY MOXKET OBITH 3aIlyIlleHa TOJIBKO IOCIe
TOTO, KakK TMOJrOTOBJIEHBl COOTBETCTBYIOIIUE OINEpaHIbl. DTO JOCTUrAeTCs IyTeM 3ampera
noctyna B onpeaeneHabie POH 1o okoHyaHusa onepanuu, B KOTOpOM y4dacTBYIOT JaHHbie POH.
Cocrosanus POH otpaxens! B cnenuansnom bC POH.

Puc. 2. Uudopmannonnslii rpag nporpammel: Ri - perucrp o0umero HazHaueHust
B T1abn.l mpuBeneHO TakKe ONMUCAHWE HECKOJNBKHUX TAaKTOB pPa0OTHI IPOLECCOpA.
[Tpunsto, uto BeIOOpKaA onepanaa u3 LIMII 3anumaer yetsipe Takta. Kpome Toro, cumraercs,
YTO 3a OJMH TakT IpoLEeccopa YCTPONCTBO YIPABJIECHUS 3allyCKAaeT Ha HCIIOJIHEHUE OJHY
KOMaHAy WJIH IPOCMaTPUBAET B IPOrpaMMe J0 YETHIPEX KOMaH/I.

Tabmuma 1.

ITopsiAOK UCTIOJIHEHUS IPOTPAMMBI B CKAJIIPHOM KOHBEWepe
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TlosicHeHUs K Tadaule.

Taxrt 1. Anaim3 bC POH noxkassiBaet, uto Bce POH cBoG0aHBI, mO3TOMY KOMaH#a 1
3amryckaercs s ucnonHerus B LIMII. B cron6en RO 3anuceiBaetcs 4, uro o3nauyaet: RO Oyner
3aHAT 4YeTbIpe TakTa. [locie ucnoiHeHns KaKa0ro TakTa 3Ta BETUYMHA YMEHbBILIAETCS Ha
eauHuny. B crpykType nponeccopa 3ansarocts RO onuceiBaercs: ycranoBkoi paspsana RO bC
POH B 1, a 3atem c6poc RO B 0 1o curnany ¢ miHbI 4, KOTOPBIN MOSBIISETCS B TaKTe 4 TOCIIE
MOJIYYSHUS OTIepaH/ia U3 MaMsITH.

Takr 2. 3amyckaeTcst komana 2 u 6mokupyercs peructp R1.

Takr 3. [IpocmarpuBaercst kKoMaHaa 3, OHa HE MOKET OBITh BBINOJIHEHA, TaK KaK MOCJIe aHaIN3a
BC POH nyxHusbie 1151 ee ucnonenus peructpsl RO u R1 3abmoxuposansl. Komanna 3
npomyckaercs, a ee Homep 3anucsiBaercs B YIIK. IIponszBoaurcs ananu3 yciaoBuil 3amycka
cnenyromeit (o cocrosianto CuK) komanael. Komanma 4 MokeT OBITH 3aIyIIeHa U 3aIyCKaeTCsl.

Takrt 4. IIpocmotp BK HaunHaercs ¢ HoMepa koman el 3anucadHoi B YIIK. Komanza 3 ne
MOYKET OBITh 3aIyIleHa, I03TOMY 3aIlyCKaeTcsl KoMaHaa 5.

Taxt 5. Komanga 3 He MOXeT ObITh 3aIyIIeHa, Tak Kak 3aHat peructp R1, omnako peructp RO
0CBOOOMIICS U OY/IET MCII0JIb30BAThCSI KOMAHIOM 3, OH CHOBA OJIOKHPYETCS (CUMBOJ X).
[TpocMOTp YeThIpEX CIEAYIOIINX KOMaH I TTOKa3bIBACT, YTO OHU HE MOTYT OBITh 3aIyIICHBI,
MOSTOMY B TaKTE 5 JIJIsl UCTIOJHEHUSI BEIOUPACTCS] HOBasi KOMaH 1a.

Takr 6. 3anyckaercst kKomasja 3.

B nanpHelineM nporecc NpoucXoauT aHAIOTHYHO. MOKHO 3aMETHUTh, 4TO 3a 10 TakTOB,
OINKCaHHBIX B Ta0I. 1, B mpoleccope 3amymeHo ceMb KOMaHI, 4To coorBercTByeT 10/7 = 1,5
TakTa Ha komaHay. [Ipeanonoxkum, uro TakT nporeccopa paseH 10 He. Torga Ha BbIOTHEHHE
OJTHOW KOMaH[bI TpAaTHTCA 15 HC, UTO COOTBETCTBYET ObIcTpoaeiicTBrI0 V = 70 MIH or1/c.




4. JIpuHUMTIBI BEKTOPHOI 00padoTKn

Bynem cumTaTh, 4TO BEKTOp - 3TO OJAHOMEPHBI MacCHB, KOTOpPBIA oOOpa3zyercs u3
MHOTOMEpPHOTO MacCHBa, €CIIU OJUH U3 UHJEKCOB He (PMKCUPOBaH U MpoOeraeT Bce 3HAYCHUS B
IUarna3oHe ero W3MEHEeHHs. B HEKOTOphIX 3amauax BekTopHas (opMa mapamienu3ma
IpeJICTaBIeHa €CTECTBEHHbIM 00Opa3oMm. B wacTHocTH, paccMOTpuM 3afady MEPEMHOKEHUS
MaTpHII.

Jl14 nepeMHOXKEHMSI MaTPHL] Ha [TOC/Ie0BaTeNbHBIX DBM HEn3MEHHO PUMEHSETCS THE3I0 U3
TpeX LIUKIIOB:

DOo11=1,L
DO1J=1L
DO1K=1,L

1.¢(1,3)=C(1, J) + A(l, K) * B(K, J)

BHyTpeHHuUit UK MOXKET OBITh 3aMKcaH B BUJE OTpe3Ka MporpaMMbl Ha (hOPTPaHOIOA00HOM
napajieIbHOM SI3bIKE:

R™=A*)*B(*J) *)
C(1,J)=SUMR (*)

3neck R(*), A(l, *), B(*, J)- BekTophI pazmepHocTH L;
HEPBBIN OnepaTop MpeCcTaBisieT OMHAPHYIO ONEPALUIO HaJl BEKTOPaMH,
a BTOpo# - yHapHY!o onepanuto SUM cyMMHpOBaHUS 3JIEMEHTOB BEKTOPA.

Jlyiss BBITIONTHEHUSI OMepaIuii HaJl BEKTOpPaMH TaK)Ke HCIONB3YIOTCS apu(pMETHUYECKHE
koHBelepsl. CTpyKTypa KOHBEHEpHOro Impoieccopa s oOpabOTKHM BEKTOPOB TMOKa3aHa Ha
puc.3.
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Puc. 3.CTpykTypa BeKTOPHOI0 KOHBEepHOro mpoueccopa

CtpykTypa ycTpoicTBa ympaBJI€HHsS 3TOTO IMpOIlecCOpa HE paccMaTpUBAETCs, TaK Kak
OHA aHAJIOTUYHA CTPYKTYpE YMpaBIEHUS CKAJISPHOIO KOHBEHEpHOro mpoleccopa (OTIHYue B
TOM, YTO IIPY BBIMOJHEHUU BEKTOPHON KOMaH/bI KOJI OTIEPALIMHM KOMaHbl HE MEHSETCS).

I'maBHast 0COOEHHOCTh BEKTOPHOTO MPOIIECCOpa - HAINYHE PSIJIa 8eKMOPHLIX PecUCPOs
V (06b19yHO 70 8), KaXKIbIi U3 KOTOPHIX MO3BOJSET XPaHUTh BEKTOP JJIMHOIO 10 64 CiioB. OTO
cBoero poaa POH, 3HauuTenpbHO ycKopsiomue padoTy BEKTOPHOro mpolieccopa. Ha3zHnaueHue
OCTAJIBHBIX y3JIOB TAKOE XK€, KaK U y3JI0B, N300paKEHHBIX HA PUC. 2.

PaccmoTrpumM, kak OyneT BBIMOJHATHCS TMporpamma (*) B BEKTOpHOM mporieccope. Ha
YCIIOBHOM SI3bIKE acCEMOJIEPHOTO YPOBHS MPOrpaMMa MOXKET OBITh MPEACTaBICHA CIETYIOUIIM
obpazoM:

1 LDL,Vi,A
2 LDL,Vj,B
3 MP VK, Vi, Vj (**)
4 SUM Sn, Vk



Omneparopsl | 1 2 COOTBETCTBYIOT 3arpy3Ke CJIOB U3 MaMITH C Ha4aJbHBIMU aJpecaMu A
u B B peructper Vi, Vj; omeparop 3 03HaYaeT IOAJIEMEHTHOE YMHOXKEHHE BEKTOPOB C
pa3mereHreM pesynbrata B perucrpe Vk; omepatop 4 - cymmmpoBaHue BekTopa u3 Vk c
pa3MeIlleHneM pe3yapTara B Sn.

COOTBETCTBEHHO 3TOM MpPOrpaMMe€ BEKTOPHBIE PETHCTPbl CHayajga IOTaKTHO
3anonsstorces u3 LIMII, a 3aTem cioBa U3 BEKTOPHBIX PETUCTPOB MOTAKTHO (OAHA Iapa CJIOoB 3a
TaKT) repeaaroTcs B KoHBehepHsie AJIY, T1e 3a Kak bl TaKT MOJTy4YaeTcsl OJMH pe3ysIbTarT.

PaccMoTpuM XapakTepHCTHKH OBICTPOJICHCTBUS BEKTOPHOTO IMPOIECCOpa Ha MpUMEpPe
BeIMoNHeHUs: koMauasl MP Vi, V), Vk. Uucno TakToB, HEOOXOAMMOE [Jsi BBITIOJHEHUS
KOMaH/bl, paBHO: I = M+ + L, rae M+ - JuuHA KOHBeWepa yMHOKeHHUsA. [lOCKONBKY Ha
YMHOXCHUE Mapbl orepanoB 3aTpaunBaercs K = (M« + L)/L TakToB, TO OBICTPOICHCTBIE TAKOTO
mporeccopa

L
(m, + LAt

V =1/ (KAt =

rae At - Bpemsi 0JJHOTo TakTa paboThl KOHBEHepa.
BbreicTponeiicTBre KoHBeHepa 3aBUCHT OT BeauduHbI L (puc. 4, kpusas 1).
[Tpu L>m+ Benmmunnaa K ~ 1 u V ~ 1/4t. OGBIYHO AJ11 BEKTOPHBIX MPOIECCOPOB CTAPAIOTCS

cnenatb At ManbiM, B ipeaenax 10...20 He, TOATOMY OBICTpOJCCTBHE MPU BHITIOTHEHUN
BEKTOPHBIX omneparuii Mmoxket gocturarh 50...10 miH om/c.

v
sk

1 2 4 & 1Ff 37 A4 128 L

Puc.4. 3aBucumMocTh ObICTPOAEICTBUSI BEKTOPHOI'O Mpoueccopa oT AJUHbI BeKTOPa: Mir
=4;m«=7;,m;=6

BaxHoit 0cOO0EHHOCTBIO BEKTOPHBIX KOHBEMEPHBIX IPOILECCOPOB, HCIOJIb3YeMON st
YCKOpPEHUSl BBIYMCICHUH, SBISIETCS MEXaHU3M 3ayenieHus. 3allellyieHue - Takol crmocol
BBIYMCJICHHUM, KOrJa OJHOBPEMEHHO HAJl BEKTOPAMH BBINOJIHAETCA HECKOJIBKO orepanui. B
YaCTHOCTH, B MPOTPaMM€ MOKHO OJHOBPEMEHHO MPOU3BOAMTH BBIOOPKY BekTopa m3 LIMII,
YMHOXXE€HHE BEKTOPOB, CYMMHPOBAaHHUE JJIEMEHTOB BeKkTopa. lloaTomy mnporpammy MOXKHO
nepenucaTh CIeaymuM 00pazom:

LDL, Vi A
317 Sn, Vi, B



3neck komanaa 3auenieHus (3L]) 3axaeT 0THOBPEMEHHOE BBIIIOJIHEHUE OIIEpalHii B
COOTBETCTBUH CO CXEMOH COCIMHEHHH (pHC.S).
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Puc. 5. Boino/iHeHMe onepanu 3alen/eHnsi B BeEKTOPHOM KOHBelepHOM mpoueccope

Hnst komanae! 311 nomygaem:
r= Mg tm.+m + L,
K =(myyp+m.+m, +L)/L,
V' = n/(KAD),

rzie N - YUCIo OJTHOBPEMEHHO BBINIOJHIEMBIX ornepanuil. B ciydae komanast 31 g n = 3
OBICTPOJICHCTBHE TIPOIIECCOpa Bo3pacTaet (puc. 4, Kpupas 2).

[Tpu L>>m; u At = 10...20 Hc B 3anemiennn opicTpoaeiicTeue papHo 150...300 miH orm/c.
Takoe ObICTPOAEHCTBHE JOCTUTAEeTCsl HE Ha BCEX BEKTOPHBIX omepanusx. Jis BekropHsix 9BM
CYIIECTBYIOT "HEYMOOHBIE" Oomepaluu, B KOTOPBIX X0/ TaTbHEUIITUX BBIYMCICHUN OTIPEeseTCs
B 3aBUCMMOCTH OT pe€3yJbTara KaKJIOM OYEPEIHOW 3JIEMEHTAPHOM Onepauvy HaJ OJHUM WU
napoi omnepanoB. B momoOHbIx ciaydasx L mpubmmkaercs k enunauie. K Takum onepanusam
OTHOCSITCSI ONepaluM PACCBUIKM M ¢0Opa, KOTOpPHIE MOXKHO ONPEIEIUTh CIEIYIOIUMU
oTpe3kamu (popTpaH-IPOrpamm:

1) paccblika

DO1I=1,L
1 X(INDEX (I)) =Y ()
2) coop

DO1I=1,L

1Y (1) = X (INDEX (1))

Henouncnennprit maccuB INDEX comepxut anpeca omepasHioB, pa3OpOCaHHBIX
IPOM3BOJILHBIM 00pa3oM B MaMsATH mpoueccopoB. Ormepanus pacChUIKM —pacrpeaessier
yHopsioueHHbI Habop amemeHToB Y(I) Mo Bcell mamMsATH B COOTBETCTBHH C KOMOWHAIHMEH
anpecoB B MaccuBe INDEX. Onepauus c6opa, Hao00poT, coOupaeT pa3OpocaHHbIe JIEMEHTHI X



B yIOpsZI0YeHHBIH MaccuB Y. Ha3BaHHbBIE onepaiui UMEIOTCS B 331a4aX COPTUPOBKH, OBICTPOTO
npeoOpazoBanust Dypre, pu 00paboTke TpadoB, MpeacTaBiIeHHBIX B (OpME CHHCKA, U BO
MHOT'UX APYrUX 3aJa4ax.

BricTpozeiicTBue BEKTOPHOTO IpoIleccopa Ha TaKUX OINEPALUsAX CHHUXKAETCS 10 YPOBHS
OBICTPOJCHCTBUS CKAISIPHOTO IIPOLIECCOpa.

Brime xonBetiepasie 9BM ObLIM OMUCaHBI 110 YacTsAM: CHavyajia CKaJIIpHas 4acTh, 3aTEM
BEKTOpHAsI.

Tenepp paccMOTpUM NOJIHYIO CTPYKTYpy BekTopHON OBM Ha npumepe mamuusl CRAY
(puc. 6). ApXUTEKTypa THIIMYHOTO BEKTOpHOro cymepkommbiorepa Cray cienyromas (B
Ka4ecTBe IpUMepa PaCCMOTPUM cTapyro mozenb Cray-1):

e [Ipomneccop nMeet 8 BEKTOPHBIX PETUCTPOB, KAXKIABIM U3 KOTOPBIX MOKET XPAHUTh
64 cioBa 1o 64 6uTa Kaxmoe.

e EcTh Takxke 8 CKaISIPHBIX PETUCTPOB 7151 64-OUTOBBIX CIIOB U
e 8 peructpos s anpecaruu 11t 20-OUTOBBIX CITOB.

e Bwmecrto K31I-aMsaTH UCHOIB3YIOTCS CIIEUAIbHbIE PETUCTPHI, YIIPaBIeHUE
KOTOPBIMH OCYLIECTBIIETCS TPOTrPAMMHBIM ITYTEM U3 BBIMOIHSIIOMICHCS
MPOTrpaMMBI.

Bcero komnbrotep Cray-1 coaepsxain 10 12 KoHBeMepHU30BaHHBIX MPOLIECCOPOB,
HUMEBHINX OTACIIbHBIC KOHBGfIGpBI AJId pa3JINYHbIX apI/I(bMeTI/I‘IeCKI/IX U JIOTUYCCKUX onepaunﬁ.
CxopocTb paboThI polLeccopa CTpOro corjacoBaHa co CKOPOCThIO pabOThI ONIEPAaTUBHOMN
HaMsTH.

CRAY-1, co3nannas B 1976 r., 6buta ogHOM 13 niepBbix IBM, B KOTOpO# B TOJIHON Mepe
MPOSIBUIIUCH BCE XapaKTEPHBIE OCOOEHHOCTU 8eKMOPHO-KOHBeliepHblx mawun. Mammaa CRAY -
1 BKITIOUAET CTaHAAPTHBIE A1 1000 DBM ceknun: ynpaBiaeHUs TaMAThIO U BBOJIa-BBIBOJIA,
PETUCTPOBYIO CEKIUIO M IPyMITy (QYHKIIMOHANBHBIX YCTpoiicTB. OHaKO cocTaB 000PYyA0BaHUS

Ka}KI[OI\/'I CCKIMU CYHICCTBCHHO OTIMYACTCA OT aHaJIOTHYHBIX YCTpOﬁCTB IIOCIC0BATCIBbHBIX
OBM.

[TamMsATh UCTIONB3YETCS KaK JJis1 BHIOOPKU KOMAH]I M BEKTOPHBIX JaHHBIX (KOHBEHEPHBIT
peXuM), TaK U JJI BBIOOPKHU CKAJSIPHBIX JaHHBIX (TOTOYHBIA pexuM). J{s opranuzamnum
MOTOYHOTO PEeXUMa MpUMeHsIOTCs OydepHbie peructpsl aapeca (B0...B63) n nanHbIx
(TO...T63). [TamsaTe 0OnagaeT OONBIION MPOITYCKHON CITOCOOHOCTHIO, OJTHAKO JJISI PA3HBIX Y3JIOB
HE BCET/a MCIIOJIb3YETCs MOJTHAs! MPOMYCKHAsl CIIOCOOHOCTh. MakcuMalbHasi CKOPOCTh HYXHa
JUTS1 3aroTHEHUsT 0y(hepoB KOMaHI.

Crpyktypa YV 31eCh UMEIOTCS MEXAaHU3MBI MPEIBAPUTEIHLHOTO MPOCMOTPA KOMaH/, a
TaKXe Pe3epBUPOBAHMS PETUCTPOB U (YHKIIMOHATIBHBIX YCTPONCTB.
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Puc. 6. Apxutektypa nponeccopa CRAY-1.
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JUisi BBINIOJIHEHMS aJPECHBIX OIEepaluil MCIOJIB3YIOTCS IpYyIIa aJpPEeCHBIX PETUCTPOB
AO0...A7 u cnennansubie AJIY nns onmeparuii nemouncieHHoi apudmeruku. It AJIY, kak u
BCe JIpyrue GyHKIHOHAIbHBIE YCTPOWCTBA, UMEIOT KOHBEUEPHYIO CTPYKTYPY.

CkansipHble oOIepalyy BBIMOJHAIOTCS € NOMOIIbI0 rpymnmbl peructpoB S0...S7, a
BEKTOPHBIE - C MOMOILbIO BEKTOPHBIX peructpoB VO...V7.

Haubonpmmii wuHTEpEC TPEACTaBISICT COCTaB (PYHKIIMOHAIBHBIX YCTPOWCTB. B
BBITIOJTHEHUH CKAJISIPHBIX OTepaluii y4acTByeT ceMb (DYHKIIMOHAIBHBIX YCTPOUCTB: YETHIpEe s
paboTHI C LETOYUCICHHON apu(PMETUKON M TP JJisi pabOThI ¢ YUCIaMU C TIABAIOIICH 3aIsATOM.
VYerporictBo "Cuerunk" ucnosp3yeTcsl U MOJCYETa YUCIA €IMHHULl B ONEpaHAe WIM 4Yucia
HYyJIEH, TPEAIECTBYIOMIMX NEPBOM €IUHHUIIE ONEpaHa.

[Tockonbky neneHue miaoxo noanaercs kouserepusannu, B CRAY-1 oHO BbIMoJiHSIETCS B
YCTPOMCTBaX OOpaTHOM aNmpOKCUMAalMd M YMHOXEHHS IOCPEICTBOM HTEPAIlMOHHOM
nporenypsl. Takoi MOAX0/ MO3BOJISAET MCIONIh30BaTh KOHBEHEPHYIO 00pabOTKYy Ha orepanuu
YMHOXXEHHS U 3alleTUICHUE OTIEpaliHil.

Bextopnble onepanun B CRAY-1 MOXHO pa3genuTh Ha ueThlpe Tuna. BekTtopHas
MHCTPYKIHS IEPBOTO TUIIA MOJy4aeT ONEepaH bl U3 OJHOTO WK JBYX PETUCTPOB V U OTHpaBIISET
pesyabTat B Apyrou peructp V. [locnenoBarenbHbie mapbl onepannoB nepenatorcs usz Vj u VK B
KoHBeliepHoe AJIY B KaXXIoM TakTe, W COOTBETCTBYIOIIMI pe3ynbTaT Ha Bbixoge AJIY
MOSIBIISIETCSA HA M TaKTOB MO3XKe, IIe M - JIMHA KOHBelepa. Pe3yabTaT OTIpaBisieTcss B pErUCTp
pesynbrara Vi. BekropHas HMHCTPYKIMS BTOPOrO THIA MOJyYaeT MO OJHOMY OIEpaHIy H3
peructpoB S u V. MHCTpYyKIIUU NIBYX APYTUX THUIIOB MEPEAAOT JaHHBIE MEXKIY MaMSITBIO U
peructpamu V.

[Ipu BBImade BEKTOpPHOW WHCTpYKIMH Tpedyemoe AJIY W perucrtpel ornepaHIoB
pEe3epBUPYIOTCS HA YKCIIO TaKTOB, ONpeiensemMoe UIMHOW BekTopa. llocneayromast BeKTopHas
MHCTPYKLUS, TpeOyromas TeX K€ pPecypcoB, YTO M BBIMOJHSEMAas, HE MOXET BBIMOIHITHCS 10
TE€X TOp, MOKa pecypchl He OyayT ocBoOOXkAeHbl. OJHAKO BBIMOIHEHUE TOCIETYIONINX
WHCTPYKIIUI, HE MEPECEKAIONIUXCS M0 PECypcaM ¢ HEOKOHYEHHON MHCTPYKIIMEH, pa3periaeTcs.

Jlse komanapl MamuHbl CRAY-1 TpeOyioT crnenuaibHOrO OOBSCHEHHS. Y CTaHOBKA
Macku 64-paspsgHoro BekTopHoro peructpa macku (VM) coorBercTByer 64 siemeHTaM
BEKTOPHOTO peructpa. Eciu 3eMeHT yloBIETBOPSET YCIOBHUIO, TO COOTBETCTBYIOIIMHA Pa3ps
VM ycranaBnuBaercss B 1, B nmpotuBHOM ciydae - B 0. Takum oOpazom komanzaa, VM V5, Z
yctanaBnuBaeT paspsaa VM B 1, korma snemenTsl VS paBubel Hymo; VM V7, P ycranaBnuBaeT
paspsan VM B 1, eciiu 3iemMeHThI V/ TTOJI0OKUTENbBHBI.

ITo xomaHje CIUSHHS BEKTOPOB COAEPKHUMOE IBYX BEKTOpHBIX peructpoB Vi m VK
CIIMBAETCS B OJIMH PE3yIbTUPYIONIHIA BeKTOp Vi B cooTBeTCTBHH ¢ Mackoi peructpa VM. Eciu I-
it pa3psn VM - enunnna, to |-it anement Vj cranoButcs |-M anemeHToM perucrpa pe3yabTaToB, B
npoTuBHOM ciydae |-ii smement VK cranoButcs |-M sneMeHTOM permcrpa pes3ysbTaTOB.
3HaueHe PEruCTpa [UIMHBI BEKTOPa ONPEAEISIET YUCIO0 CIMBAEMBIX 2JIEMEHTOB. TakuM 00pa3om,
komanga ViVjIVK&VM cmuBaer V] u VK B Vi B coorBercTBUM ¢ KomOuHarweid B VM;
V752'W6&VM cnuBaer S2 u V6 B V7 B cooTBeTcTBUY ¢ KOMOMHarueii B VM.

[lenp KOMaHJ MacKu W CIUSHUS - O00ECIIEYUTH YCIOBHBIC BBIYHCICHUS C BEKTOPHBIMH
KOMaHIaMH.

B CRAY-1 cootHOomeHue oObeMa MaMsITH  XOpOIIO  CcOaJaHCHPOBAaHO  C
IPOM3BOIUTENFHOCTBIO cucTeMbl. [1o sMnupuueckomy mpaBuiny Amaana 1 OUT mamsTH J10JDKeH
npuxoautbes Ha 1 om/c. B CRAY-1 npu mamsaru 1 Mcnos (64 MOuUT) mpou3BOAUTEIBHOCTD
pasHa 80 Mony/c.

B nanHOl cucTteMe BHEpBBIE MPUMEHEHO 3alLICIJIEHHE ONepanuil. 3a CYET ITOr0 MOTLYT

paboTare 1Ba, a MHOrJa TpU (PYHKUMOHAJIBHBIX YCTPOWMCTBA, IOBOJAS MPOU3BOIUTEIBHOCTD
cuctemsl 10 160 n gaxxe 240 MUIUIMOHOB PE3yJIbTATOB C MJIABAIOLICH 3aISTON B CEKYHAY.



5./lonoJHUTE/IbHBIE 32aTPATHI HA OPTrAaHU3ALMI0 BEKTOPHBIX BbIYNCJIEHUI BO BpeMs
padoThHI NPOrpamMMbl

Jlist paboThl Ha BekTOpHBIX DBM Hanbosee ya1oOHBIMU SBIISIOTCS MACCUBHI C JINTHHOM,
paBHOH AJMHE BEKTOPHOTO peructpa. OnHako 3To Oy1aroe rnoxeixaHue 04eHb PEeIKo
BBITIOJTHSIETCSI. boJiee TOro, 9acTo 4rciio 3JIeMEHTOB MacCHBa BOOOIIE HE KpaTHO 128.
PaccmoTpuM mmpocTeIni UK, KOTOPBIA MOXKHO BEKTOpHU30BaTh. IIycTh 1aH MaccuB m JJIMHEI

128, KOTOpPBII HAJIO 3aMOJHUTH MO CIEAYIOMIEMY AITOPUTMY:
do i=1, 128
m(i) = i

enddo

Mpg1 Oyzaem mosib30BaThCsl KOMaHIaMu acceMOJepa HecymecTByomiei 9BM, Ho
BIIOJIHE OTpaXkarOLUMU CMBICII OIlepaliuii C BEKTOPHBIMU peructpamu. [IpuBeneHHbIN UK
MO>KHO 3aIucaTh Ha acceMOJiepe Tak:

SETLEN #128 ; yCTAHOBUTH MCIIOJIL3YEMOE UMCJIIO
; DJIEMEHTOB B BEKTOPHHEIX perucTpax (BO Bcex)
SETINC #4 ; YCTAHOBMUTE CMEUleHME K I[IOCJenyKnleMy
; DJIEMEeHTYy MaccuiBa B namaTtu (4 OGanTa)
SETNUM vO ; 3anucaTb B BJIEMEHTH BEKTOPHOT'O permcTpa v0
; UMX HOMEepa HaumHasg C HYJS ¥ KoHuasg 127
ADD #1, v0O ; mof6aBuTh 1 K KaxIoMy 3JieMeHTy perucrTpa v0
SAVE v0, m ; sBanmucarb sJjeMeHTH v0 B O3Y B NOCJI€IOBATEJIbHEE
; cJoBa (cMemeHue = 4) HauMHadA C azmpeca m

OO6paruTe BHUMaHUE Ha 3 KOMaHAY - KaXIbIA AJIEMEHT BEKTOPHOTO peructpa "3HaeT" cBou
HOMeEp. DTO JieNlaeT OYeHb MPOCTHIM BBIYHCICHUE IEPEMEHHOM UKIIa: 1mocie fo0asinenus 1
3HAYEHHUE MEPEMEHHOM MOTy4aeTCs 3aMMCaHHbBIM B COOTBETCTBYIONIUI 3JIEMEHT BeKTOpa. Beero
5 mocneaoBaTeabHbIX KOMaHl BEKTOPHOIO IIPOLIECCOPa BBITOJIHAIOT LUKI U3 128 mOBTOpEHUH.
3/1ech HET HM KOMaH/J| CPAaBHEHM ], HU YCIOBHBIX IIEPEXOOB.
Teneps yBesMuuM pa3Mep MacCHUBa U YUCIIO IIOBTOPEHUM 1uKiIa 10 N:
do i=1, N
m(i) = i

enddo
Jl1s mpaBUIIbHOM paboThI MpoIieccopa Mbl 00s13aHbl YCTAHOBUTD YHCIIO UCIIOJIb3yEeMBbIX
3JIEMEHTOB BeKTOpa He 6osee, ueM 128. Eciiu N Oynet npou3BOJIbHBIM, TO HaM MPUACTCS

[IPEBPATUTh JAHHBIA OAVHAPHBIN LIUKII B IBONHOM:

1 do inc=0, N-1, 128

2 NN = minO( 128, N-inc )
3 do i1=1, NN
m(inc+i) = iInc+i
enddo
enddo

uxn ¢ meTkoit 1 BemosHseT "pa3doueHue" MaccuBa Ha TIOIMACCUBBI JUTMHOM 128
aneMeHTOB. [lepeMeHHast inc ©MeeT CMBICI CMEIIEHUS OT MEPBOTO PJIEMEHTa MAaCCHBA K
ouepenHomy noamaccuBy: 0, 128, 256... Ilepemennas NN onpenensieT JJIMHY MOIMACCUBA.
OO0b1uHO OHA paBHA 128, HO OCIETHUI TOIMACCUB MOYKET UMETh MEHBIIYIO IHHY, eciii N He
kpatHo 128. ®yHkmus min0 BbIOOpa MUHUMAIBLHOTO 3HAYEHHUS B ONEPaTOpEe C METKOM 2 BBIJIAET
3HaueHHE He 128 TONBKO AJIs MOCEeIHEro noaMaccuBa. BHyTpeHHM MK ¢ METKOM 3
MPAKTUYECKH SKBUBAJICHTEH IIUKITY U3 MPEIbIIYILEro MpruMepa.

HNmeercs Toabko 3 oTanUMS:
®  YKCJIO 3JIEMEHTOB B BEKTOPHOM peructpe paBHo NN,
e K MapamMeTpy LMKJIA JOTOJTHUTEIHHO HAJ0 J00aBIATh 3HAUeHUE inc,



o peI‘I/ICTp 3aIIMChIBaTh B MMIaMATh HAYMHaA HE C Ha4Yajla MaCCHuBa, a C DJICMCHTA C HOMepOM
i+inc

9ToT OUKII MOXET OBITh 3alMCaH B MAallIMHHBIX KOMaHIaxX INpUMEPHO TaK:

SETLEN NN ; YUMCJIO BJIEMEHTOB B BEKTOPHHX permumcrpax = NN
SETINC #4 ; CMelleHMe K IIOoCJenynleMy SJIEMeHTY MacCCHuBa
SETNUM vO ; BanmcaTk B SJIEMEHTH BeKTOPHOTO permucTpa Vv0

; MX HOMepa HauYMHasi C HyJNsI M KOHYas 127

ADD #1, vO ; mobaBuTe 1 k kaxmoMy 3JIeMeHTy permucTtpa v0

ADD inc, v0 ; mo6aBuTE BHaYEeHMe IIepeMeHHOM inc

MOVE inc, r0 ; sammcaTe B cCkajnsapHmM peructp r0 sBHaueHue
; NepeMeHHOM inc - cMelleHMe OT MEepBOIO
; DJIeMeHTa MaccuBa K m(inc+1l)
MUL #4, rO ; YMHOXMTEL Ha 4 - cMelmeHue B 6BanrTax
ADD #m, rO ; Bo6aBMTE ajpec MacCuBa m, IOJydYaeTcCsl ampec
; @JeMeHTa m(inc+1l)
SAVE v0, Qr0O ; sanmcares s3nemMeHTH v0 B O3Y B nociemoBaTelIbHHE
; cynoBa (cMemeHme = 4) HaumMHasI C appeca,
; XpaHsumerocs B perucrpe r0

[To oTHOIIEHUIO K IPOCTEHTTIIEMY UKy JOOABIINCH OJHA BEKTOPHAsI M TPH
CKAJSPHBIX KOMaH Ibl. OJIHAKO 3TO TOJbKO BHYTPEHHUM IUKJ. OXBaTHIBAIOLIUN €r0 LUKII C
MeTkoi 1 1 Berancienrne NN co31aayT JOTIOTHUTEIBHBIN KO, KOTOPBIA OyIeT BBITTOTHITHCS
CTOJIBKO K€ pa3, CKOJIBKO M KOJI JJII BHYTPEHHETO IMKiIa. TpaHcisaTop Bceraa Oyaer co3aaBarh
OXBAaTHIBAIOIIMNA LUK, €CIi N eCTh epeMeHHasi, a He KOHCTaHTa co 3HaueHueM oT 1 o 128
(mmst 128-371eMEHTHOTO BEKTOPHOTO PETUCTPA).

N3 ckazaHHOrO BhILIE CJIeAyeT, YTO 3 (PeKTHBHOCTH BEKTOPHOIl MPOrpaMmMsbl Oyaer
HEeBBICOKOI NMPH padoTe ¢ HEOOJbIIMMHA MACCHBAMH, IVIHHA KOTOPbIX 3apaHee HEU3BECTHA.
Iukasl ¢ TpeMsi NOBTOPEHUSAMM MOT'YT B BEKTOPHOM pesKHMe BBIOJIHATHCS MeJICHHee,
YeM B CKAJSIPHOM HA TOM ’Ke MallluHe.
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