FERT -7 27F ¢ 9512
(1992. 8. 19

AP1000 o MEREETAM
— Ay —=IUNYF) T ReE, N T EEO%hR -

T B3, VL AR, Am £
(k) ELENF9ERT
{toshi, lions, hata} @flab. fujitsu.co.jp

AL TIE,API000 25RA L7z, A v = UNY FY 784, RO, B & 0030 7 BHBIG I o v TEHER
B 5. SBATY (Xy €=Uy ¥ 7)) BEFIEHKISE VT, SERN L E» CHZD T LR, HEO R ES)
EITOZDRCRPEL . 7Ok y FAREHEP L THEEZ LT T DIt S0 7oty 4 LHERACHET
SRR (BOX, 7— 5 OF8 /W) PRI E B, 7a Ly VOB BmEICE 2L ENHD. CNHOEREEL
F7201, AP1000 S RES NIEBIC oW, 22— HFFIATEZLARVPLIEL, T ERBOT SY &r—a
VOB 2o THRITOVTHRET .

Performance Evaluation of the AP1000
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This paper presents a performance of evaluation of the functions embedded on the AP1000 for fast exe-
cution of parallel programs. The functions include message handling, broadcasting, the barrier synchroniza-
tion, and gather/scatter mechanisms. The message handling mechanism supports low-latency communication
between processing elements; broadcasting and gather/scatter mechanisms support efficient communication
among many processing elements; and barrier synchronization mechanism allows all processing elements to be
synchronized. We benchmark these functions at the user-library level, and we discuss the impact of library
function speed on the performance of large standard benchmarks such as Linpack, Slalom, and SCG.
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3: Broadcast function
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Offset Field " Size
0 Routing header 4 Bytes
4 Index-of DATA 4 Bytes

8 DATA (float, int, double) 8 Bytes
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F 2 7 O—VEKOMERE (Y4 2 0#)

Cells 4x4 B8x8 16x16
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*x Global sum of each vector elements.

*/

for (i=0; i < vlen; ++1) /* vlen: vector length +/
[+ sum of y-direction */
y-dsum(results{i} dresults[i]);

® 5: Binary tree sum

/*
++ Global sum of each vector elements.
x+  Binary tree sum and broadcast
*/
length = vlen * sizeof(double);
for (i=1;i < ncely; i += 1) {
if (cidy & 1) {
k = xy_send(0, —i, MSGTYP, results, length);
break;
}
else if (i+cidy < ncely) {
k = xy.recvs(0, i, MSGTYP, tmp, length);
qadd-(tmp, results, vien);
[+ vector add: results += tmp %/
}
}

y-brd(cidx,results,length); /x broadcast %/

6: Binary tree sum
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£ 6: HiEOT LD

RyF<w—4 ENAEH BE® ik B Rl
44X MFLOPS (%)

LINPACK 8x8 1000 190 3.51
8x8 2000 237 1925

8x8 4000 268 159

' 16x16 1000 - 505 1.36

16x16 2000 755 7.07

'16x16 4000 951 449

SCG 16x16 100 212 0.251
16x16 200 341 1.26
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