Vol. 40 No. 3

THHRALER 2 SR SCRE

AL FISTEHED 7= & DR ENERE & Z OFFHE

B % !
B # B -

A2
At

— &

7w
e

[N Rt
B OH KBS

BIHFIEIEHCBNT, FPLBOERLZEELMETHY, N—F o 7HBIC X 20HO%)
RALSSEHTH LI LTI GbhTwas. LIPL—FT, BEFISERTRERE LORMBITKRE
, TRTOFAPUEE N—F v =273 22 LEHEENTEV., FRHXTE, BEFFEEO-
OFMEEEE LT, Ave—UVnErEgE LCBMZA 7 uRBBBLIREL, Chtvy
P T CEELEASDEAI LT, SIS TLAMNBELHERMEHTELILERT. &5
22D 4 7 aEREE BEFISEN RWC-1 ICERL, FOMBEMEESFMHT S, FOBR, <
A4 7 O FE SR R FIBIC BT KR E MM EE 032 LR SR . RS,
NYFPREQTrazEPCBNTd, YA Z7uBEBEEY 7y T CHAGDESLI LT, B
BON—F% 27 & BoMOEFIFHEBIC T % & 5 Wik d R LR IR

Micro Synchronization Mechanisms
on a Massively Parallel Computer

KAZUAKI OKAMOTO," HIROSHI MATSUOKA,* HIDEO HIRONO, !
TAKASHI YOKOTA,?* MITSUHISA SATOt and SHUICHI SAKAIt®

This paper presents a micro synchronization mechanism for massively parallel computers.
The mechanism is based on a message processing scheme, and realizes both low implementa-
tion cost and high performance of micro synchronization. Macro synchronization, as a barrier,
is also performed efficiently using combination of that mechanism with software control. In
this paper, we shaw the micro synchronization mechanism on RWC-1. Evaluations of its
hardware cost and basic performance are also described.
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BSB:  Buffering & Scheduling Block
MCB: Memory Control Block
POB:  Packet Output Block
MAINT: Maintenance Block
EXB: EXecution Block
PC: Program Counter
DAR: Data Address Register (26bits)
I% Instruction Queue
Instruction Cache (4KB)
Data Cache (8KB)

RF Register File (64bits, 32words, 3sets)

(Internal Bus: Instruction 32bits, Data 64bits )
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Processor LSI :

200,000 Gates & 13kB memory
19.9mmx19.9mm, 0.5 umCMOS
527pinCPGA

2 RICA-1 70ty
Fig. 2 RICA-1 processor.
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Fig. 3 Micro synchronization mechanism on RWC-1.
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Fig. 4 Barrier synchronization in RWC-1.

I* Qstructure handler : *
I globatl address is automatically */
/* loaded to $r30 !
q_struct:

bsync WORK, ($r30)

bbs 7, WORK, lock_fail

bbs 3, WORK, mng_queue

mkpkt $r8,$r0,0,0,0,0,1 /* retuen */

mng_queue:
Etas- 113 I
lock_fail:
l YA KRR I
callee

”

HHLHEF KR OIGE

/* Qstructure access routine:
$r1 is global address

q_write:

q_read:

nn:
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(15 12 Q-structure DEHHI%ZRT. Q-structure
WEEA-HEEMOT — 5 KEBRENIEOT 555
BUAVONGEERT, FEALAEREGEANLE
REDOHETIM 1 DOFEH%E LS. FEXAALEABL
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BE, RAEFFERCF 22— %2 BT 5 ik, M5
T, bsync &4 % VT Q-structure  EJL THB
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THEHT S (qowrite) . TLFEABTL ECIREY T
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G

AETIX, RWC-1 D 4 27 aEEE#EICOWTEE
flis 5. RWC-1 I3BE 128PE 70 ¥ 47
VATFARRERTHY, ThEACTERECEM

5.

i
i

/* $r2 is write data */
mkpkti $r2,$r1,q_struct,0,7,0,0,1,1 /* right packet */
jmpr  $r28 /" return */

/* $130 is frame top address */
st {$r30), $r29 /* save return address */
mkent  $r0,$r30,rtn,0,7,0,0,1,0 /*return continuation */
mkpkti $r0,$r1,q_struct,0,7,0,0,0,1 /* left packet */
break 0 1* suspend */

Id $r29, ($r30) /* restore retunn address */
jmpr  $r29 /* return */

caller ff

5 Q-structure DEHHI

Fig. 5 Programming sample of Q-structure.
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Fig. 6 Timing diagram of micro-synchronization.

®1 RWC-1 DRHBEON—F Y27 &
Table 1 Hardware cost of synchronization on RWC-1.
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Table 2 Cycles of micro-synchronization mechanism.
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Fig. 7 Performance of fibonacci function.
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Table 3 Comparison of barrier performance.

AHEB Mk PE ¥ B B
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Table 4 Performance of Q-structure on RWC-1.
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