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Parallel Computation Models for PPRAM

Kazﬁaki MURAKAMI Shigenobu IWASHITA
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Department of Information Systems
Interdisciplinary Graduate School of Engineering Sciences
Kyushu University
6-1 Kasuga-koen, Kasuga-shi, Fukuoka 816 Japan

E-mail: {murakami, wwashita, yoshii} @is.kyushu-u.ac.jp

This paper proposes a novel concept of LSI products, called PPRAM(Parallel Processing
Random Access Memory, Practical Parallel Random Access Machine), which provides the trinity
of conventional LSI ptoducts: (i) microprocessors, (ii) DRAM and SRAM, and (iii) coarse-grain
functional memory. The PPRAMis defined as an LSI which incorporates (i) DRAM or SRAM, (ii)
one or more processors, and (iii) external interface logic into a single chip. This paper discusses
parallel computation models for concurrent PPRAMorganization. Several existing models, such
as PRAM, Phase PRAM, BSP, and LogP, are investigated. )
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43, TSE0T /7070y HBLTRAEY
OBEREFILDOITERL KD 120 TRRBE]] &
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LB 1070wy Yy (¥ vyuky

FHirwitwnvFTaokyit),

2. SR XEY (SRAM ZWL DRAM), BXU,
3. HRREREEXEY \ ),
O 3T WA 22 LWILUB B EEER PPRAM ( 1: PPRAM Q%0 v 7 [H

Parallel Processing Random Access Memory, Prac-
tical Parallel Random Access Machine) %32E L
TW5 [3].

PPRAM &%,
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o REROWAM A€ (SRAM %\ id DRAM
) ’

o 1AM EDRET Ot yH, BLU,

o NEA v 7 T2 —R

1997 (HBWiE, MCM (multiple-chip mod-
ule) FO1EVa—N) IEBLALDDLERT
5. MU ZORBLVOT7O y 7HERT.
LEDEFIL PPRAM & L Tili7z <& KKK
PRRTRELALOTHY, BRI, L v ) BE % PPRAM %4 T 3 EH 5k T
o ULy HHUIHFELWHE- FEERMRAALKE 3

cooooaoooogoaooooocco

B 2: L +5 PPRAM OB

iﬂ)vw—ﬁﬁ-— FREAEY (SRAMBBH W PPRAM ®5HIX, LToMbh £lgichioT
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X » w4y UTOE Y - F T OER
EHEDO RAM BEOREEBIVFE I Hory . "

e S hE L BETESS E Ly, © 2120 - AXEY - FyTORR

4 A=V %KY, PPRAM L WH &KL, o — MFEHERE 2 ) OB
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‘ ~ All-in-One-PPRAM B

o Practical Parallel Random Access Machine o o
(EMB9% PRAM): 851, ZDIA AT ) - 35 PPRAMRS
EINFR=P - AEYETHILT, (A AWTHE, LROZFEWEAO ) b PPRAM
DIEF7 Y ] L EbNS PRAM (Parallel  WBE LY KT, RERICHT 2EHEREEF V%
Random Access Machine) %/INtELAH 6 1 WME ¥ 5. #% PPRAM KL 1E, RISICRT &
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2L UGEVEF MOV THRARS, FLT, 48
T, PPRAMSHE L FISHHEF VEEBRT 5.

2 WIHEEEF /I PRAM

2.1 PRAM

PRAM (Parallel Random Access Machine) 13,
EFT V) X8 EHET B LCORTIEHET WV
LLTRCHVLBRTWREF L TH S [2].

PRAM BE4ISRT L 12, EEOT 0Ly B
YU AU DS ENS. BT OEVTIR, B
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e CREW (Concurrent Read, Ezclusive Write)
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YoRl—a4—3a s LCRBIICHEEA
LOEFI BV,

o CRCW (Concurrent Redd, Concurrent Write)
PRAM : 2 L L7 O v 445364 A €Y
DRy = s vk LTRBICHAN L
20, BEAAEVTHRORHET. TOLE,
#AAIC LT Oy FRITHREIELS
3, SISO X ) RREEENEZ 51
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— PRIORITY il | B IC#H EA L)
LLTwa7akydndb, RHTH
Ly HFESONEVEODOEALDITE
b, o7 oy OEARITRD
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1 7 ut vy S OEAAI TR, WO
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PRAM /| CRCW PRAM || CRCW PRAM || CRCW PRAM
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DT7UY5LbENDEE CRCW PRAM TR L
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TRTOTO Ly RELICEY L Ca#fET
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read a local-op
local-op local-op
local-op local-op
write b sync
sync y | ] LL L 1 J1} E]m
mhem—— (71— XDESH)
read ¢ read b
local-op read c 171—-X
sync local-op
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[ 6: Phasc PRAM ® 7 = —X

e Phase PRAM
e BSP
e LogP

DIDDEFNIZOWTHHT S (F1E8).

3.1 Phase PRAM

Phase PRAM i3, Gibbons 2f 1989 ({2 %
L#FIEHEF VL THS [6]. Phase PRAM iF
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PRAM L R4 2500k, £7 0ty FOmFETH
I L % wWIER PRAM (asynchronous PRAM)
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o WAL B AT LIF AT YATFT—F
(& F-SIS IR

e tH I RAM L EIHEIC, R AT VHNDOF N
SYFERWTEHEZTEY, #EROBHA
ENIKHEMT .
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local-op local-op
YRR B DEICREE .v
local-op recv
local-op recv
Jsend ||, |.localop |,
send local-op superstep
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7: BSP DA—NRAF 9T

3, 70ty REMEIGETSE, BOTXT
D7 Oy AL EMEIET S ETHED. T
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£SOy FREFEAT)ORAEE LIEEY
TR 250, o7 uey b BESAAL TS —
arhrooRPLIZ, FORICEINEZWRDY T
2w,
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LTwa, :
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3.2  BSP
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251990 FEICRFELAEFIEEEF LV TH S [10].
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