


M2 HEFRITENE LHAM R

H AT L1k & 45

(AR - MI4EARR)

afE ek SF R E4H

4 & & B B

it =



mE N T

EREAETHITH RN ASEANERRES, ZxRE . 5000
it . BT, NARR: R RAENMECES, REH
AR, WAEITHA . MBLEN. EER%, BEPLEN. B8

H, ALBERE, RERTELR.
FHREEELHRERREE, PRTE, SHGHE, EAHH, #
EEE, FELERIYSRER, BT TN, B rEEH. B
FE, BRI LS RER USSR CRENHERE,
AP, BTEZ, FIEHENE, eyt Emn
B STRFAEMERH, WAIEARARTEM 2B ENSEY
HO(E) 54,

BHERSE (CIP) M

WPk R W, RSR/ad%, HEE MEEsM —2 Kk -2
B B dgat, 2006 .

(Ftt D m BRI BT 2 )

ISBN 7-03-016268-4

L#- NLOA-@&H- QB L #HFFHE-rEnEEs
M-SR -1 IV.TP338.6

B AR CIP MBS F (2005) F 107678 &

T, % WA/ RaElds, AR
Feeep i, b/ Hdagit. % &

& 5 2 ko LK
R GBS
4 5 100717
hitp: ¥ www. sciencep.com
VRSP N ke dl B B

BEUBHET FRFHEBESM

*

WRFETHE — M FFE. 7RI 116
006 FILAF - M HE. 131/4 BT 1
2006 F 1 BESWER T8 296 000
HYEL. 10 000—15 000
SEft: 28.00 7 (SR

(IHERRETE, R RRiER GFH)



113

Al

RSB SRFERE . THVGRER" ., IR ESR” 2itRENEEY
WREL A AFBER S —RANBDERE. B IREEARMR, HEEZEHERNE
FRABN ML AL, BoOTRET MR, FHZR LIV ARSEHAR M
RitFH, METLENMENSRS. TE=IIRRT LR, FERINSHTTHENE
REEFBE, G, HTEETNE,

FEMORER: BRYEHRE IVARER" EhELER, RULNE
FHTRARWZ B TR AR DR LRHITIFENLEH,

HEAHHIESEER,

(1) FRGHREE, EFRRSHEE, AE R, UMEEENEPNTE,

(2) HEZBERCHRE R, DU HEVERER AR R RGBT,

(3) BB SRBRHESE, FERENENIEE,

(4) XFEMMETHME S, FREHNHETFEMTER, UKEBRIFHEEY
EHHFHH,

REEESTFAFERHEENLRHEVER, AEBRERAERENNETRY
A, HEEARBHENS L, BANES, FEFITENIMEBZEM, #H7TiRE
&, HENE. BETENRFTRITMAOSE, §XFHM. CALRME. MEH
HMoOARE, ZBAEE, RERHESRE, RS, #%., = 8ag
—HIHERR, RNEET R 48 Fnt, TEREFRARMETH,

FHB— 20 =0 WX, AERERERE, HFESTH T ZRME ML
&, BA. CEMEERNE, BARHTERE. BER. B2h. I8, ¥E
BEE, FFRE. RAA BB, Bl R AR, BER, 86, £%. FE
. B—E, EWE. SUHESNT CTHM. WMEHM. TR
LfE, RTHRIE, REEEHE L —3E,

HERFIT RO LG R RERABEEE R T X FHM SREHM, tRmEX
FHFILNMGBEMATT RS T T ER MR, FEHEREOBREN

% #
20058 H8H



LT
F—H NG REMOTEEMS, o 1
1.1 mggﬁm%ﬁ%*lg .................................................................. 1
1.1.1 HEHERRIBIREMR -rorrerrar i 1
1.1.2 HEHUERZEH oo 2
1.1.3 FFEMAEETTEN I e 3
1.1.4 11-%*’1%}%%*&]&{]%% ......................................................... 4
1.2 W%%Wﬁiﬁéﬁﬁ% .................................................................. 6
1.2.1 BB IR EREHRHERR e 6
1.2.2 Bt R BRI v mmr e e 7
1.2,3 SEERHK MM oo g
1.2.4 BUEXE BEHIBIRIE oot e g
1.2.5 (K BREEHIATE R e 10
1.3 BEOIH R s 11
1.3.1 B a0 EmMBEE e e 11
1. 32 ﬁaﬁgﬁmﬁ-{& .................................................................. 14
1.3.3 RRZGHME oo 18
1.4 #ﬁ%ﬁ*#ﬁﬁéﬁﬁiﬁ ............................................................ 19
1.4.1 FEATHEAGHES:  corrverrrrrii s e s 19
1.4.2 ERHITHERIHEARAR -or v 20
1.4.3 BHLESGARBGHEAER vttt e 20
1.4.4 ZBHLEGRRITHERER it e 21
g PR 22
}j@ ............................................................................................. 2
EWoW HEFEITER e 24
2.1 B R o s 24
2.1.1 BAKERA A S - voerr e errmr s e e e e e e 24
2.1.2 HKEBBIE R I e rrrrerr sttt s e e e 26
2.1.3 FTKERRIEEEL  rervrrerrersrinii i e ey e e 27
2.7 zﬁ?K%B‘J‘EEB?E% ..................................................................... 28
2.2.1 WAKEBRHTERLE e s 28
2.2.2 WETRZBEHIIIBERL  -vvrererrrmerrimiir i e et e e 31
2.2.3 BIAKEBATHEAL vt s s e 32
2.2.4 FIAKERGSBAREIEL v et s e 13
2.3 ﬁ;}(%é@%ﬁ*ﬁ%ﬁﬁﬁ-w% ...................................................... 17
2.3.1 WAKEREIEEHIHEIE v errer vt et e e e e a 37
2.3.2 ﬁ*gﬁé@ﬁﬁ*ﬁ% ............................................................... 38
2.4 RIS RIFHIE s 42



2.4.1 ;Fl‘;ﬁijéﬂ%ﬁt]m‘ﬁ\\ ............................................................... 42

2.4.2 B FTIRIIKEREGEEIN oo veerrrrrrrrrorssrromerstiaaiiei e, 42
2.4.3 MBESEEAR e e 43

2.4.4 FNBSFERBMEEAR oo 48

2.4.5 WACEAPFENIAIREILLTE - rrrereramenr e 51

F] R T TR LT L L LLLECLTECIPTRPP PR 51
B B T T T P L LR TR TT LTI T TR R P PP P TP 52
%Eﬁ E@-g&#ﬁﬁ* ........................................................................ 54
3.1 %%g&ﬂ:ﬁﬂdjﬁﬁ: ..................................................................... 54
31,1 TR IR v vr v 54

3.1.2 BIESWH FEDRIPITE -+ -rrrrrmrmrrrr e 56

3.2 ﬁ?ﬁ*ﬂ;&&ﬁﬂ@ﬁ?ﬁ ............................................................... 36
3.2.1 BOUBHEIAL -t e 56

3.2.2 %‘ﬁ%ﬁiﬁ& .................................................................. 57

3.2.3 EEEAEE R 58
3.2.4 @’Jﬁ%@\ﬁﬁ .................................................................. 60

3.3 BRI AHEFRAL o 6l
3.3.1 ﬂﬁ;gm*%a@ﬁﬂﬁm ...................................................... 61

3.3.2 ﬁﬂ&klﬁﬂ%m ............................................................... 65

1.3.3 FREREFIAEIRAYERE -~ v e 69

3.4 ﬁgmﬂ(%ﬂgm ........................................................................ 70
3.4.1 FEFAEIETRHLETETP wvveeveromarrncrarrenrrrr s 70

3.4.2 BUBIAMFFHIZER]  cooervemcere et e e e ral

3.4.3 BERIAZRALTBAYERE o rorerrrrrmr e s e 3

3.5 Ekﬁﬁﬁﬁﬁﬂ(éﬁé&hﬂm ............................................................... 74
3.5.1 FEAOBIFRFETE  crevrrrrrrrnrinta i e e e aay 74

3.5.2 BAAUAREBALIERG  cooveorerrrr i e e e T4

3.5.3 ﬂ%ﬁiﬂﬁﬂgﬁﬂﬂﬁﬁ% ................................................... 77

3.6 MEEIESFAEHL - s e 77
3.6.1 VLW ﬂtﬂﬂﬂ{]ﬁﬁ ............................................................ 77

3.6.2 VLIW &bmmﬁ{]%mﬁﬂ ...................................................... 78

3.6.3 Mﬂﬁm%ﬁ ............................................................... TG

;J\% ............................................................................................. 81
R U 82
%ﬁ AT, -, 85
4.1 [ AR AR B 85
41,1 [ARAEEE cevrvrrrr i e v e e e 85

4.1.2 [AIEEAREEAEE vt e i i e e e 86

4.2 RIBEAAFHLEEEM - e e s 88
4.2.1 THAEZR-TEREEREERR v vvrrrrriiii i s e e 88

4.2.2 HFEB-FIEBEEM vttt e g1



4.3 B IR ERER 03

4.3.1 ZUBETAFATFEITERIE <o ovrrrrrr v e 03
4.3.2 BEEEHIR vee e G4
4.3.3 BEFFREBER e 95
4.3.4 ﬁmgﬁtﬂmﬁ;ﬁgﬁ ......................................................... g6
.4 EEAETEMLBITERE TR (G v 97
4.4.1 SETTIREE SEFTIHA] <vevrererrerrerorie et 97

4.4.2 SR MR PRI TTIHA] e erem e 98
8.4.3 SHEBTFRET 2 F MRS BEATHE[R] coeverrrrerrerrarnn g9
4.4.4 BRYEE RoFIEAERBEPIEIGHE 5y,p coverererrorerr s 100

4.5 BRIEIEEAEERAL - e 1M
4.5.1 Cray Y-MP, (90 vrrevreeerstrssnsmniinttnti i tasiiaitetessannnea 1m

4.5.2 NECSX X BFI coeterretrnimiiiiiii i i e, 103
;J\% ............................................................................................. 104
P 104
%ﬂi Eﬁﬁ% ................................................................................. 107
5.1 HiEMIEBIAALEHL S e 107
5.1.1 Eﬁﬁ%mmﬁgﬂﬁﬁf ......................................................... 107
5.1.2 EEFERER IE - st s 108

5.1.3 Eﬁmgﬁmﬁﬁ%ﬂ ..................................... e eaaressiarrirrarEines 111

5.2 Eﬁ[ﬂgﬁ.%gﬁm ........................................................................ 112
5.2.1 ﬁﬁﬁ:iﬂﬁ]?ﬁ .................................................................. 112
5.2.2 BNEEFEFIEE  ccoreereere et s e 115

5.3 EHEREABE R B AT, 121
5.3.1 BrHZEEE IR  rrvevrrerrrrrrarrre i bt e e e e 121
5.3.2 FHEASHATL  cvecrererrreii i g e e 124
5.3.3 FEHEBEGEIE oo e 126

5.4 MESHERBEAGESER. 128
5.4.1 ?ﬂﬁﬁ%‘]ﬁﬂ% .................................................................. 128

5.4.2 ﬁﬁﬁi ........................................................................ 129
;j\gé': ............................................................................................. 130
BT PPN 130
BRI FESIMMEBAEL - 133
6.1 FEF) AP AR BRI R v, 133
6.1.1 BEEREHERIERAY e s 133
6.1.2 FEEFIGR TR G c+ovrerrerrrrrrarraaes sttt it et ee e e b e e 134

6.2 FEF IR ARG e 134
6.2.1 BIEEFEREIBMIBETIHL «voovrrrerrrrrransnaeninnterrn e siiie e e aeaaes 134
6.2.2 FETEFFREBEMIBETIHL - v vreerrrr i 135
6.3.1 lliac [VEEBALTEH]  covom-vrevverermrrnniti et ate et e s e 136



6.3.2 MP-1 ﬁ’#?'libiﬁm ............................................................... 140

6.4 %;‘UHLHA‘J#?—I%{% ..................................................................... i43
6.4.1 S‘Imw%gﬁm_&:#??ﬁ%ﬁ{]%g ............................................. 143

B.4.2 BIBEHEM] cervrrrrn e 144

32 147
,\J@l ............................................................................................. 148
LR SAMEBHL - 150
7.0 Z4LEEHIRY BEEERE BRI i, 150
Tl BEFEHIAS—BIEIN oo e 150

7.1.2 EERHIATEFL v e e 151
7.1.3 ZBRHEHEIE e 152

7.2 BTBHEY Cache —BHE - e 154
7.2.1 Cache R—BPEAYHIE v orr ettt e 154

T.2.2 WEIUEE v e s 155

7.2.3 HEEWHIUGE ot s 156

7.3 BB A e 158
7.3.1 KHEBEEITHEHL Cray T3D v erreeesrreerorimi i 158

7.3.2 FEETEBERIZ I Orgin 2000 =+ vrerreerrommsriscsiian 161

7.3.3 BRI EHLELE Stratus oo errer e ettt et g a e 164

7.4 gitjgﬂ[_q:xﬁﬁiﬁ:?—}ftmﬁyi ...................................................... 167
T.4.1 BRFHITHERYAIAT v e 167

7.4.2 FIFRFEF e 170

;j\"g‘g ............................................................................................. 173
I v eent e e ee e s e et e r s aabs rra e satbaasansennas 173
A HLBEERGE - e e 176
B.1 HIBEEBAIEE S e 176
8.2 HIBEESEM—IBM SPZ  creorerrererreceriacin i niissiemnsiesrannsans 178
8.3 HIBEREP—BE T FiHEH L 180
fj\é'—;:!r: ............................................................................................. 183
OO 184
)= B e e v 1 O 185
9.1 TEC-4THFEHUZHRESEEE B - vt ieriecnrneeranr e e 185
9.1.1 TEC4 i+ﬁm§ﬂﬂ$ﬁ§?ﬁ5‘@%ﬁ ............................................. 185

0.1.2 BRI A B v it s i s s e e e 186

0.1.3 FBIEER vt rerrr it it s b s e st e e s e e e 186

G.1.4 FEDFEBE rorrerrerr e e e e 190

§.1.5 IBHIBEHHEHG - coorrr e i e e 191

9.1.6 FIFBIERREIDUGIE crrvrrerrre it itin it i iasis s ns s cas e s ras 193

9.2 WRAEMAWA T BB FIHR - reoreereereerssrrrsisniens, 193
9.2.1 HBEHM FE SRR E o reereer ittt s aaan e 193

9,2.2 FBHEEIR crererer it s e e e eans 194

T



g.2.3 ﬁﬁﬁﬁ%ﬁﬁ{]iﬁ-ﬁ-%ﬁﬂ ................................................... 195

g.3 Eﬁ%ﬁﬁﬁ]ﬂ‘]ﬁw}(ﬁﬁmﬁﬂ&ﬁ %Lﬁﬁt ....................................... 197
§.3.1 B AT H BRI covverrrrovarri e 197

9.3.2 ﬂift‘iﬁiﬁg;ﬁ ............................................................... 198

§%Kﬁt ............................................................................................ 199
I}ﬁ-i ................................................................................................... 200

s Vit






FESHRSHLHRT. i, HEVASERTLEESHIRNSRER RGN, &
—BU—FRENES W,

BNRE L, REBBGESEE, X—Fb(]. ME8SeRakas, Rh28
W AR AR S AR R

L, BREMEFVEER. X -RVBES R HHARARNESE, BFRARN
S mERNHETHES/EmBETil, L, RNESES R _HHIES,

L, HRAEFHRE, X—RONHESENDRELR, EFAANSESELRTE
BREFRIME L RNETFHTHERE, CTEERH L, AERTERTER, XME
RRivEiTE LR E,

Ly, BREBIERFEIM, XN FETFHZHIRSERERIERIES, W
TRURVERE RS, WITHC. /B30, XA AEES. AR -FUETHR
SRR, &S L, BISSHE N SR PR, MRERKERIES R BERERGHT
R B RARRETE L, R EBRBER.

L, ZRICHIES BN, X—RATHEHES BICEE. HILHESHENET,
HRMER L, B0 L, S0EF, RSHAHENNENRGT. RRITCRES B30T
BrYE MR, :

Ls RESRET B, XI—RHHESREHEHLES. HRHESEH
EEM, C. C ++. FORTRAN %, HiXMiETFHG T B K VRiEERr
B FHIEE L, &K L, B b, M HREES I BASIC R E WEBRF X BB
M, EHEREFSLEE L, & L, &,

FANEN Lo RN RES B, X—RRAEH RV XS 18H
R, FEHGX—SIE SRR EFHE MEEE N ST, A LR T A T8,
HE . B8, iEVLEGT SR, X B RS A ALY B Sisa B
HroiREl, AN AEERENEF —Bh N HEFashEs 40,

B EEE AR R TR A EIA .

O HRILESFREHER (WE) HEHR (UM2) BR, S ESHEHEX
KRR EFEEER, EETYH, HERURSES AEMR T Y,

@ L; KU LREHKFER, dRESMHVNBERITHR RIS, UXFITH
R/ [ {4 BB SRR R HAS

Q HIFNBERNBEETEHANFEMERER, ENYHRAR. BURT—8
LRIBESRERL +1 43S, BESHENENR, REBRFRAIE L1 48525
IR, I RS, BEWTHTES L $8F, ERTEad L+ 85 AEE
vilh)., TRRRTREY & L+1 RESEIFNGE, RESESMT—BEH8W L &%
2, RIRAERT % L +1 88%4, KKREEHT, B EEIRELTRIIT
AR, EXHFORMILEN, PSR IZHEH, ok, BRIUTRE
ERITIERIRT &, (B g SR,

1.1.2 &R E

HHNBIRER (computer architecture) —iRERITES T ARIBHY T HEH, 18
. 2 .



BiLE I 1964 - Amdahl ZEAMER IBM 360 ZZRTRMA. (T EVUKRESHERTF R
BT EIEYE, SRS STREE,

TR R R IZRENR, RREEF R FEFHWITE RS AFE R,
flan, LENBSEEFRTERNHENEERERZVES SIS, MEEE
FHEUMPEF AREIMITEN L ERAEEI TR BN SR E S Ir A TRE Rt
DR, FEMTENES. NEENBERILRESHIANAERE, DAFARNE
e, BENSRET (MCEFR) BEFERE, CIE/LFEEHLES, BEHFEHN
B, EER, IREEMBRTFENENNSRESEFAXME “FXRL”
. HRMINATENEY ., EtHNEERS, MNEXFARFANEYaUEE, BAR
WAEE VR AFEESH BN, @Y, E—NMTEVNASF, RENSNE
B EVSNEFAGERENNY, WESNERMES SRR RE, e
B e B R EENN, HELEL, ERRENNET R EHEFTENEREN.,

AT NMERSAFE S, HRYVSREKAY & L. B RSERAREIN
HHEUEE R AFNRYE, CaSHSNERITIRESMERN . XL FEEEE
SREFHE (HEREFEFERAR) SERNLT (S4R) WRRFEEVSEE
Wiz1T, M EfERITEYLEYE, MEFESERYLERN, XERHFERE.

O ¥iERF (FHEER R EARIERA),;

@ FHEN (B/hFHRT. FHAFRXEEER);

@ FHHEX (FHFEHNUEL, PEEFEHFTR);

@ /A (NFESHREREMKER, HSRGHEFREHIE);

© FHTRLE (PRIEEL, SO SRR R TTRESS)

® VL L/ERESH e A (g S5 E 5%);

@ FBRE (EH5R. BFATTHYBRATHARS),;

® fFEGRY (ERAFHRA. B BRPW ),

@ VO (VOEENFA. LRI/ FHEY /0 RERBRERM AKX,
/O BRIEHRES),

BRI RSP BB R I, BFRE T RXBBSE Ak
WETEEANBR LERESTHRESE. B, HERAS0EESHTRERETEN
AETHEANRE, FEZ LRSI, REs TEEGMBEMDIE.

1.1.3 itRYEARFI HALEH

R REH, HHEVHR (computer organization). THEHLIEH (computer im-
plementation) = PAREMEE, ENRHEESARINNE, EXHEEHLER,

WA REREVETENRENI. BHORE, INBETRFEANEIW
BN BR TR A BYE.

AR BT R SNSRI, SR SER AR S
MEHR L P RIS, CERTYENREAEEENHRE IS EETR, &5
DI R ERIFHBR . HEVASBERITANER.

A ERIEN R OGRS, GEAEY., ST e B,

- 3.



AP SRR, R R RRERI SR, G518, R, SHREBHN
RWALHAY, CERTROEAMBEARHER, HPRFRRELABRPLIER
R

TEEAHATT RN RS TSR, TR =E Z MRS

(B11] © PlaFss< BB E R THH R KL,

@ B2, MRS, BRENR. EH, BERERERFEEENF TR
FitRLag.

@ LB S EIATHER ST Rkl SHEHIRIT. REHEAR SR TIHHEN
ER,
[812] © BERGARERIESRTITBEIKASEN,

@ FEE SRR IMRESEH, ERE2MEFAEEHMMAABERENRE
B, BRTEIAL,

@ Fekdr, MLAMB L, mMBHFNE (BERAE, M, BE. i)
RARBERREARE, BT AL,

(B3] © EEFRSGATA By, BEFF, BFHTE) WS RTIHEN
i REH,

@ RHIBFIRFERREMEL, EHEEENSH, E2BSH EHRET4EE (I
SR IAFERE) B THHENES,

O EFRRNDBEN, MERESFNILE. BEABRGIT BRERERY
S T E LR,

HLEY, RAMRTENERES (IHESFEER) Kt ENEEEERR
FEERTURBARS VAN, Fiin, RS, $E. BRER. 38, 4R
FILAEEHS B] LR 7 5 AT, LI ERERE LR ER 7 AR T U RE R
HEH.

R, — R AL LR A SRR TN, B, R R
SRAM b, WATLURA DRAM iSH . TTLUR A AREE R BB MEA, daLig
A/ MR R AR AT, B, BT LB RS SRR IR,

1.1.4 AL RERRY 3

RN ENREDENEFRF AMDARH A AEMNAR IS S, BEA
SR TAE R BB

TRV R SR AR S MR SR vER, X8, Rl P8,
B, BANE. HREESEERNE, SRHENNEEHRREREGEE, UE
T EM—ERENFERE LR F SR —GMEN; AR E—& KRN,
SRAFE—EHUREITR S HR BN, TR, &85, X, B, ), & 3%k
RSB XPHE RE PR A R BB R R T A Ak Y

HRENER, HRNRET RS, HE0m, T, RASHBEN,
—AAR, TRNBRIEERREHTIONY, BEEHPRERRN, HEEES
FIYERR, ATRIGXADFE, REMMEE. REMBCERARE,; &SRR EER

4.



REAF YRR, BNCEAFEEIRSWARE T, BAESFE S MBERREN
FERTE.

R FENAR, WA A RGN, £ 08N, MBS EIREhHE
Pl BRsIRYL, BROKGEN., mBLEN., BEASENL. S mEL. A
HATLA L, MIBERAESE,

THMTHYUE RSO FTHEER %, MEMME HA SR E,
1. Flynn % $:%

1966 F M.]. Flynn 38354 H (instruction stream) FIEIEF (data stream) B A
RIEHBE X, OHENREOEH T RLAT 4 4.

O PIESHBFIER SISD (single instruction stream single datastream);

@ BIESI BN SIMD (single instruction stream multiple datastream};

@ FAELWALHER MISD {multiple instruction stream single datastream) ;

@ RSV BEBIER MIMD (multiple instruction stream multiple datastream),

B 1.2 BrRAMRR 4 B ENNELSHER, SISD 2ESMTIFLETEL.
SIMD VIS 38 0 aR . MISD P ARMAFIFEY, FEEARMEE, &
{1 SRR B R K RS F LB B U MISD 4518, MIMD 91t RE L LEH.

CU—fRimyE  PU—REEH SM
MM — 3 R SM 3t EF
CS — #Hlk S—iR4k . DS —XER

15

i | sm

cy —£8 PU b5 0 M

(a) SISD 3-WHL

(b} SIMD ##L
SM
Ds 15, CS DS
—-—l CUIi“"—I PU:I‘_"' MM,
e IS ot S50, 122
MM, I.”i@ ;

1S[" CSa DS,
CU» PU MM,
1Sa IS31S; l‘l—-l—u‘— ! : {
Jtl.

{¢) MISDH N {4} MIMD ¥

11.2 Flynn 5p383E10 4 91355



2. Handler 2 %%

1977 4, Handler RABIFITEERIGUKER N Y Mo Kk, XS KT EEITT
LR ERER S 3 D RIR, 4 IR T TRk REE, X3 MNERE.
UhFEESEIES PCU. BABBRIEME ALU (SZE 4 PE). AZHEE BLC, K {u%HE
BEHY F7E ALU ThESHIT 1 (LB TR R B .

EFE, CMIFSTHLERS AT A 3 M BECERTR.

T (REREES) = Xk, dXd', wxw’)
A, b HALBEEFE PCU REH; & OV ETAERR/KER PCU BH; o A& PCU
Frfise AU (2 PE) ¥ H; 4 NFTAEMMKEN ALUKE; w & ALU 3 PE #15°
K, w MEFHE ALU B —4 PE i RKBEHE .

WMEATE | MBHPB Ao EER |, NPHEERAE,

[Bl4] CDC 6600 iTEMARSZH 1 4~ CPU, B8 ALUF 10 THIeE8E:, e
BERNPEREMR - 4Tk ER, FK 60 4, W CDC 6600 RETFIHEE R

T (CDC6600) =T <1, 1X10, 60

(] 5] CRAY-1 i 8EMA 1 1 CPU, 12 04%-+ ALU B PE #7035 E 1+, BE4]
PASCTL 8 SRifi KR, N 64 i, TILAGERN 1~14 firfi/K 4, B CRAY-1 #IE
RESATRR N

T (CRAY-1) = (1, 12x8, 64x{1~14))

1.2 HWELEHEBEAEER

1.2.1 FHHEEFITNNGREQRE LK

e RS BT 1946 FRE TR EMMER, CHBEE, EHE, 7l
o, R R P AR AR, i 1.3 B

0 KSR B MR R R, AR R AR SR 5K,
BB T SR, IR —R e S AR ia—-BEs, ek RE
YR BRI B AT S N PR SR TR RO INLABRAT, B it SR i R A Bt

i
ik
ﬁﬁﬁ@
)\ ﬁh 2

H1.3 PSR AARESR



W REFE AR, G- RS TR HE R T

O FRMEFRESE ., WUTEMRILH 5,

@ M AR A PR (] ) — i it 8], bR -

@ dE AR RBAEE 5 B3,

@ tRSMPITRITFE, BEIELEFMETHFRMIRTIIT, BFD Xh¥EY
a2 9

O HRLUZEREAFO, M/ E SRS Z RNPRE AR ZR 5

® 1B57a%. . WA/SdnREHREL RENZ BB 28 b £ 2
tact U8

BRESERLSRTENNE FEaRFRE, HREINTF0RRE, BttH
MR R T EXBAEHE. ERAUTILMNE.:

O B S SUEHE T RE B/, T &3 T 1 S5 E L8 A B R
TR E T ILE

© BT RASRIEREMIUBEFE B REYFMIER, WML 7w #E £
SRS T B,

@ HAT S LSL, VLSI RGN R R 454 5

@ WHLRALIRED AL, Tolkdk, W B T & FThfe oMt B, wshE 4
B, HEGENF,

® HTIHBETRE, ATUHE T EETEN;

© N TBNFFE AT, MIHET ST H TR, bk R AR A
R A,

@ WANERGHABITRIEEIFTEERAL, NTHRATHETEN. Fiht
oL, BN,

® IR ARG R T SRS R, BB T HIRR AR R
A, DA I T HE SRS £980L 5

© »THEERELER, HETATERITEN, FROCEFEDTIRKE
WG SR TRET S, MRKER XA EBRE,

1.2.2 SHIHERERNIRT

KRR BIERAH L ROREERR,

AR HYURGH R R ABEN T K, ERERTARRAN R
th, B, S ABIREE RO KRR R RO SRS LR, SORER
SPFRATTRAE, BIATR Y, ARAI TR T ISR MRS RE R,
TR BT 3 Bk,

1. &A%z ik

FERFIML, BisE— 1T FNEEWEHHE R AN, (HEARE SN
B — ARSI HLEE. 0 IBM 370 EFIHA 115, 125, 135, 145, 158, 168 %
—RAIMGEFI SR SRS T HERNES £55, BV IES 05

7.



PUTRARINF /7 20T, TSR LR K S b aAr, AERFRIHE
¥oi, SPPLSHAHRERY 32 UTK,

MEFIVIARREE R b, A b#E. M T#RE. MIrREMNEERE 4
FroowE (7)) RERGEEEWBRENET, ANguEEsrrives (k) B
FIMLEE. AT (5) #EREEEHERA TR RS USRS ORT, FmEw
MAEIZTT FTETEZ81 (7)) BATIBRILE, SBrR b i T aRa M merstE el LU EE
K, [ IEBERAE T REECAE, HRAGHEERE T CEMTIN.

AFETRE M HAEEE KA EVFRAREN. THidit RS 25
Wi B —S, BN, Amdahl 22 F] B IBM 370 Bk R4, LIRS HH BM
370 KR, (HXRE THOGN, SHASELZE, SR BERMHRALT 1BM 370
(9 Amdahl 470, 480 F¥LE§, FEVUEFLINEANERRSAITERY %, fis
0520 &5 IBM PC #7%, (HAMRBMILELMEheE, FHifaassayntinssats,

2. Wbty A5 ik

FIHL TR R sk R ARG R AW AL 2 H SRR B, H T ERH
BEREMMIRZ HEHKBHE, —ARARMETE T,

AN, RERKENRAE--GHANH I LEA S -G RNMNEL 24,
FHIE A TRYLEEEB MRS R4S, BERHERBTERZR, o BHHE—
AL H—BLA YLeE S HATIRREDUT, QI A ¥l Liuf B HURIES R —¥, B
A WMERAHREEN, SURBI B YL VRN, T 8B ELAR F SRR T 9L
BT, BT RES REANE BRI R . /O £%. BH G RELRBRER
B, M REFHRB TR AR E, BT RLLER AR HRBIAT I 7 %,
BIRTFREEEY, RLETEEse.

WREENEFERAMEFEF, Wi B IS RAFEIESHRRINGTTE
Bt A YIS — BRI IRRIIT, IMHRMETEERES Sk REH T E
FONIR. BB A HLOBRATBEN. B VBN BHRWL., 07 EFF S 0 SR B PR
HITARARR. BT HHBIINES RO, ARENEAGFRAS., VO &4, &
W ENIREE, TR NS, R EET R s
R BRERFISERBETITEN R REY, B GASNENRAONSET
S M ORISR, LB AR BB RO SR S M, T
HBREEHES, RTERNEAYEUESEEEE, o sismEEsTnnE
LRSS R RS R

3. - heET ik

FITTRYREGE S A L8 B, A0 RAER -] A il B 5 R PR 0 B ) e 3
o, T2 TG E R B R BT AR T, ISR RS a5
SRBZHELEERE, WAKKAROXSH T BE. B, RRE—aE%
HE RS N KR RSP R  —RAE , SXRT ER  ARer
WA R S AFN AR LR B, B% -B0ES, BT RL,

v R



