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An Evaluation of Remote Memory Access
on a Highly Parallel Computer EM-X
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Easy and efficient mechanisms for accessing remote memory is important for parallel
computers with distributed memory. Highly parallel computer EM-X realizes inter-processor
communication with low latency using multi-thread architecture based on fine grain packet
communication. It also supports the remote memory access by following mechanisms: (1)
packet scheduling based on priority control, (2 )direct remote memory access facility which
can be operated on an input packet buffer unit independent of thread execution. These
mechanisms greatly reduce the run-time latency of remote memory access and fully supports
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shared memory programming. This paper shows its effectiveness using simple programs.
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matmul-rd ()
{
int i, 3j,s;

for (i=0;i<64;i++) {
s = 0;
for (3j=0; 3<64; j++)
s += A[j] *
mem read(j,B[i]);
Cl[i] = s;
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matmul-wr (id)
int id;
{

int i, 3,s;

for (i=0;i<64;i++) {
for (j=0;j<64; j++)
mem write(j, T[id],B[i]);
barrier();
s =0;
for (3=0;3<64; j++)
s += A[]J] * T[3];
Cl[i] = s;

}

4 PIRET 075 L
Fig.4 Programs of matrix multiply.
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FRbD, EROTHREE> (EERIEZ2ITS FET
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X5 TIREETHER
Fig.5 Results of matrix multiply.

4.2 JE—-PAEVEZAHEBAVTIRE

Rz, FTECPHELRT -5 %2, T—F 2EBELTH
570y Y PLEET Loy FIcESAL D
T LEEZ D, J1—FVERS 2 4 matmul-wr R
T, ZOBEBRE, VE—PAERVESZIALDETL
7o Z & BIREET B barrier W TCREIER%E & 2 AE R
b5,

ZDYE—PAEYEEALIZ USRWR ST »
ERWIESGE SYSWR AN v bW EE L %
HET 2, &/, 2R VEZAADV—T7 T LITHS
Jay 7 Bl U7 BE (resched) & Falt L WS
(loop) & 2T 2, ZHABRETAVY FEOES K
LD SYSWR X7 v b DBIRBE S ERT 2 0%5
RE7DTHD, AR resched DFHBAL v REIZE
{25,

B 5(b)ick s &, SYSWR #fivs 2 & USRWR iz
HAT resched T 13%, loop T 37% D EE [ _E 23 %
%, loop DEBEHRHEBKEVDIL, ALy FENE
WEZENIZT SYSWR QM & ALy ¥ OUE L 5
F—oNT I BABEERE Wi TH B, resched
DEICAV Y FENE W LEEA T ) BB OGS
W5, F72 loop DA DRV K UALHE R ¥ DB R
ORBEEBThN S0 ALy FEKROEFTELE LS
{IgoTw3, —5, USRWR % vz loop DBE T
WEBD ATV FEEZAAZ Yy MHEAE T Ty
Z7ENTEBY, 2087y MHTTBEDHE > T o
L TuEang, USRWR OMEL—F ida—b
WRAEDVNDEERAALET) 1HTDAPSR DBz
&, USRWR OB %HEHE L TITH BEICI3, adE
TeNTry b 77D I BIURA LYYy FOREE %
F—NT Y TPERHBIENTET, 2OF—~y
FREFRECELDNATLES, 204 —/"Ay F
E BRI OB OZNR M L, USRWR Tl
resched & loop DFEFFEFIT/NE \»,

R1 T o7y 7 REOETRHEE
Tablel Results of knapsack problem.

BB WEELE
FITRER (ms) 25.0 114.6
ratio 1.0 4.58
PR 28,042 129,846
ratio 1.0 4.63

4.3 FyTSyoE

Fy Yy LR, S2oNlbODhns F
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xv 278 27hiE, £ PE CRIEE% & 2 683w, &
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F U LS 2R 86 L, BuEBEE R e
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R1CYEOREE 60 e LI a DSR2 R,
BN TOETIHM CERICE L2 ROBE T
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BRAR DB BB W LB L 724537 0> T w3
7e8, BEALDIE E A EDEN D RO m iz kv b
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5. 3 & &

VYRAYERVARVY S 2V —F FHWT, 5%
BEru 58X 0ry 7Yy rrars s sw2ET
L, EM-X®DVU&— b xEY BEEEBOFMEIT-
Jo. ZOREER, HEEVE—bXT VBB Y b2
WAZEIZED, FEROAV Y FEEEO Y E—
TV BRICLEART 2 8 5 4 SlOMEEE LRSS L
Jo. 70, BEESIHSLTIERIMETITS X5 RKA
BEBOEHE B TH S 2 LRI LT,

EM-X 7 v ¥ v+ EMC-Y QB4 T L, HE
RNt ) I A VT 8= A =4 TS ok
ToTED, 80 BIRD > X F AD5EEIHET THFEH
HEATWES, VA T > ¥ EITEC BN RS &1
X, BB NT Y PREREY T b XY BEOR
BRI DKRELIFETCES, ZhooRiEbaD, &
%k, EREROIERRBEO 07T L & DHREE
ETo T TFETHS.
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