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SR 85 A0 TR B T [ 4 48 7 2 R AR AN A A SR T ) BOHE el A e e RS IR 5 R R
AEFEER R PR — S Sm g, B L NRTIFRNE LS T kAT
(look-ahead) FUECHE 4 T 7K 28 B s b A AT /K £« o) B 9 /K 28 48 i fe) L 47 B9 3 B AL . 1531
SIMD #1 MIMD =[] b 347 A9t EALE BT BB T 2840 34 R AL % %4t
BMBITESHTSAmER, B L2 A TInG B 68 RS R IIPLEEH  H p R4
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1.1.1 Flynn 42
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LRV HATRIIE S 50, BB e 48 4 W B i FH B B8 7 51, T 2 A5 Y8 BL 88 R 3
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B 1.4 ik, fn ILLIAC-IV 8L,
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(3) £+ 4 7 A ¥ IE B (multiple instruction stream single data stream, MISD), 4l
K 1.5 frm. wnpkshBEsI i E L.
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& 1.6 iR
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cui PU1
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B1E %

—
o~
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1. SIMD B 4: 3B H1

SIMD [:51] 4 FRHL— it — R H80 CUn MBI 8T Pom NG H M f1— A4
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20 42 90 AF R L, N A B M ARILEFELE R BT EE, XEHHTF
1976 4F 8 Cray-1 [A1 AL, & 1. 8 Fian. FA0if s T fo] DA &2 R4 s i &, 3 7]
HIn & load/store $§ 4 R A EEL N M & F AR TANERBSEREHPAT TR RS
FEA% b, 12 AThERwKERA P 5 T R BT, RN TK S 38 3R () B Bh B BB . 1991 4 Cray 2y
Ay C-90 BRI PVP, R E M YH-1 1B E PVP,
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B (3). YR (6). BRI (3). RHN Q).

B (4), V9 T (7). FEHi(2~3). B KR (6)
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FH 26 7 AR e 32 S 1) 60 o8 R R AT B0 R {EL 5K SUHE SR T 77 4 J2 UK T8 60 M8 — Bk o)
HEMEL-1 B2 —d 44 CPU AR RIS EEE RS, WE 1.9,

4. FHEEFEHEEITEN

SR L T E LR T H AR B BT B L, Hrp A 4 2 88 E0 R — > ar AR
W15 B TR A AR MU AR A5 A B UK, BT LUE B0 BT 7 Y 4 R 41 18 2 ALK
EAR A A FERS. AETEY S EMERFEEGN . T a RO H#THEL .
FRAZABERELRME FUER - TMRHBEH MIMD Z4, WK 1. 10 FiR, 8-
1000 J2 5 B 3 i il 65 59 MPP R4, {3 BE R 25 (/s TEREF R M T AR R A R
b BRI R . HOE R A5 R 2D WAL L B B R A

Pl P2 Pn
Cl c2 Cn
Mi M2 M i
Pi P2 Pn
L 1 ! NIC NIC2 NICn
H 41444 (IN) (BUS/CROSS - BAR) O T
N e
| e e
B9 EBS MIMD £ 4 (SMP, @B -1 & 1.10 #FE4 MIMD &4 (MPP,

N Intel Paragon FBEY6-1000)

5, H = 4% I 7E (distributed shared memory, DSM) £ 4 12411

HEA G NN EZAENRNEEMEFROREESRE Y RBEE R =
wabssial L HRHRBRE S . GRS K2 HEILY TR (8 2 Hhk 75 W 15 4
FREME. S T B 5 — Ay M a3 18], W9 K Bl SVM (shared virtual memory ) £ A&, 1986 4£
Kai Li 84 1988 4F LM T — 4 SVM E4 IVY., DASH (directory architecturc
for shared memory) & Stanford K¥EFH ML 24, HAd T H F B4 DASH
BHHHEEEEESEH, LR THB ARV T AWy EBH. & 1 11 ik DSM
2.

6. I {Eut#1 & (cluster of workstation, COW)

TAESSHLEE W& 1. 12 A7, Berkeley NOW , Alpha Farm ., Digital TruCluster % &f
£ COW 44y, FUiFo T Ll R ANAEY MPP, —f&. B4 W EE -1
B TAESS OR & W ALEs i AR BB L 9T LR PC 8¢ SMP, B il il R 48 104 . & 79 s
A ARG S R E MPP A IRRAD AN MEZEDOEMRAEH 1/0 £ L (MPP
REMEAHN), — T8 OSHBES MWL L(MPP HE R EHMZ %, #5 MPP A
COW 2 [A] fit) 5 R 48 e B A KT, He & IBM SP2 B 8 MPP,(HEIA — P HLBELE M,

7. BIEALEEE

AR K, £ A B B E—-Wit B XMy, X AL 2R M BE R O IR AN U 1B 2
PN B AR RIEAE, B R HZ& 0 T U e sein HEE/R B L.
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NICI NIC2 NIC 5 DISK | DISK n
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Mg CERD ¥ H1144% (ATM/ETHERNET)
FIL 11 DSM &4 B 112 COW 45y

e FiRm MBS =Kk, B FBRLEALFH/NRIT. AWE S E4.

12 fF A 60 MHz 258 1 3.8 GHz, & KRR EITMCAL 8 oF R H Zh e 38 K
R4 MKALHE o B 1R ST IR S BT SRS, B = AR R AR WY

KESREHARRLH., HHAMEZELRER P-4, 0K 1. 13 fin. 25
AEBR EXEN T — B B b BRES Bt e B TR AR R S MR SR TE &2 R Mk R,
B P AR TR MG b, /R AT 2006 4FIRER THC U =M. AAEH Z
AbERET] LLA R R AP T2 A R E— ek BTl w4 A48 60 B -5 B A%k
AR A B B B R — S A B R e T 2R A AR A R BRI Ak
A R RS T M AR, TS A AR R E G ET. A PRESAY S cache 21K
b8 2, R HEIEAE Y L1 cache, FE ML E A AE M L2 cache, £ EHE LM%
HEZH L3 cache, XA REF BAR B Uial A A7 B cache B9 F LR KR, HH
NUCA (4 —% cache TR BB ,

8. MBEITHEIRE

DR % 1) A F A2 — Fh ol T BB AKE B @I B A B LR R IR B4 M 48 | IS &
HFRPE A TSR RAN AREWE BTG BT ERE MR R EES &
FCHARUNEES . EEHE RSB TFEFHOAME L 14 BiR,

AL13 AL HERE B 14 AR IR R

9. WEIHERE

WHEH ST E PP AR T Z i T ol 37 B8 MR IR 55 4. P2P X % M4 4T
TG P ML/ R & 882 X R A S AR R MR A, B AW B REIR
8O HAL Y SRR SRR M E ML, B HoAh i AR & . P2P RS LR
PSR A SR AR ARG, KRBT MU TILE., —BHFAEORSENE S
o HF4 M (i Napster), R4 800 P2P A R & # (AT 2 2 Gnutella), BT
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MRS, AR T —MEF AR, 0B 24 W & % (distributed hash table, DHT)
MEHBREREE AR L. E T BN RSK, 894 Tapestry. CAN, Chord #l
Pastry %, =B HABRT S IBE AL, Morpheus,

.2 fFiE s 1

MIRHITHL RGN EEE R 22K 1. 15, K UMA Forn — 2 F 4 U7 7] Cuniform
memory access) s NUMA 4 JE—BfZ &1/ M (non-uniform memory access) ,COMA # /R~
BB ETETE AT ] (cache only memory access) ,CC-NUMA E#ERLE R EAIE 54D
AJifa) ( cache-coherent non-uniform memory access), NORMA /R AEix 8 77 &5 8] (no
remote memory access) . & 1.16 [ 1.17 6}%' R AT fif 4% 1) J2 U5 ) A AE fik 25 4 A8 )2 22 18]
B0 A% 7 I, o e S R A AR AR S A T Ay A R R R IR

PVP(Cray T-90)

e fif RS
%&Mw L UMA SMP (IntelSHV/SunFire/DEC8400)
(b =3[l
H_? e CMP % {74 P R £ (UCANUCA)
’ COMA (KSR1/DDM )
NUMA CC—NUMA (St?nford
I A DASH/SGE Origin2000)
MIMD
NCC- NUMA(Cray T3E) }
\_ DSM
NORMA Cluster(IBM SP2/DEC P (IVY)
ZitE e ;
oKl (% TruCluster % ) ¢ FA TR
28 | et
DR/
AP
) MPP (Intel TFLOPS) ('t Hil /3
B1.15 #WRFTVIEANARGFEESEH
I K17 y T
g SRR (SRAM) \ L
.
fl i
{7 L {#if A (DRAM) B
fif A
H‘f e K S U f‘,’%‘
i 4 55 il s i
b
mi_

REHE L TS ) \ ]
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3G I £t e 1R s . AT R ME AT O R B A T R LA A 5 R R 2 M) g G AR R A
] o —FhpL AR SO R BRI A B AR B ARG X 5 — R R R RUR AR 2 R 2 A T
fE o TR — A e Y 2% 49 45 A 7 BB A A3t S B — RSN Bk

B A B DL {5 R4 FT VLST SR (03820 AT 4 8 M 0F 5% (0 33 R 1E 78 AL S R 47 BL il
EPERETH R LAY M 2% B S IR 5 BRI M 24 0H 5 5 IR 55 PR 4 R TR i 0Lk B R L 26 AT
Gk AL Bh A A LR S A R B S IR AT M A R B S A 5 R LS L Rk B 3 A
I LSS F 5 N R B A ARG RO 2 B — e R R RS R RS EIR T A
CFRHRAETHAKITELGERT HERELSETY RERS T ENERAGHILS,

A 56 A i TR % 5 6 AT AR B ARG By £ E BT ST AT A, ALK . VST %
Sh RSN 5 2 AL PR TR T AT AR AR BOR S Memory Wall [a]88 | i %50 5. 7% W % 45 A
IFATHLAR GEEEF  IFAT B BOR AT H0E 9 M R AT I B AR | R 4% £ 4 )2 K L 308 7 1) 1 g
LB AR LLR Mg S P2P @ i S i Rt R AR S,

1.4 jufilty>) s

1 RS ER
R E R H AT AL &R B8 45 44 | scalar processing. look-ahead, PVP,SMP . MPP ., DSM,
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COW . GCE, CISC | RISC, super computer, SVM, main frame, computer system on chip,
parallel architecture into single Chip, B /R & . UMA. NUMA ., COMA ., CC-NUMA
NORMA | shell architecture ,/PRAM BSP . l.og P.VM,

S EE

FHL5H . SR E N E R BRSO R . B Sk 85 4 fsh BB 4% v L Bt
HLAR S it R,

AT HL ARG . FRh 2D b BB SO 4 A T B WL 2R 45 . BT 4b 78 S0 S0 (8] 48 1058 45 0
PRV L PR | R0 e e KRS AT (o]

scalar processing: Bpig b .

look-ahead: JCfTHIAR H R IR 4 . A S & H4F LI EE I 47 .

PVP. parallel vector processor. 317 | 7 40 FAL .

SMP: symmetrical multi-processor. X #F £ 4 B HL .

MPP; massively parallel processing., XL FF-47 4074,

DSM ;. distributed shared memory, 53 3L EZE RN TE.

COW . cluster of workstation, TYERGHLES .

GCE.: grid computational environment . 4% 8 5

CISC, complex instruction system computer, B 24352 248 L,

RISC: reduced instruction system computer. §5 48 > 2%+ H L.

super computer; TR,

SVM: shared virtual memory ., 52 EHINTE .

main frame. KXATHE L.

computer system on chip: B H L.

parallel architecture into single chip: $ T &4 . HL LA £ CPU,

FERGE: &SR LB ES 1888/ MU SrRE S 18 > H 8 — 8/
R 18 A F Rk

UMA . uniform memory access, — B AL IH 7] .

NUMA : non-uniform memory access, 3E—BIEME75 0 .

COMA ; cache only memory access, 4 HEBIEEEITIN,

CC-NUMA.: cache-coherent non-uniform memory access, 4 & B E FAE — BB 4
Vi),

NORMA : no remote memory access. JE B EME A 0] .

shell architecture, oK £ 454 .

PRAM.: parallel radom access machine, 747 B FEAE VL .

BSP: bulk synchronous parallel, 7] 747 1B A,
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