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An Improvement of Dynamic Load Balancing Scheme with Load

Prediction Mechanism for Massively Parallel Computers

ATsusHl NUNOME,t HIROAKI HIRATA,t HARUO NIIMItt
and KIYOSHI SHIBAYAMA

We had proposed a dynamic load balancing scheme which employs load prediction from
past load variation speed. In this paper, we introduce the load variation acceleration to en-
hance the accuracy of the prediction, and also optimize the load management scheme. Our

new scheme can achieve the performance improvement by 15% than the previous one.
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Fig.1 Load migration among four regions.
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Table 1 Parameters of simulator.
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Table 2 Parameters of estimated process.

goooao oooo oooo oooo
5 0.9 500 200

000000000000 SES/workbench®0 00
000000000000000000000000
000010000000000000000000
0000000000000000000000000
000000000000000000000000
0000D00000000000000000000
000000000000000000000000
0000000000000000000000000
00000 ()0 t000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000010000000]000000

00000000000000000 20000
000000000000000000000000
000000D000000000200000000
00000D0000000000000000000
000000000000000000000000
000000000000000000000000
000000000020000000000000
000000000000000050000006
00000000 2000000000000000
0 ¢2000000000000000000000
00D060000000300000000 1/400
00000000000000 §/1/4000000
000DD00000000000

00000000000000000000000
000000000000D000000000000
000000000000000000000000
00000000000000000000000
00000°0 10%050%080%0 00000000
000000000000000000000000
0ooooooo

000000000 PEOOOODOOOOOOOO

May 2001

oUooOoOoooloooUojoooooooooon
gbooooooboooobooocoOoooooboooo
00000 s5[0000joboooooooooon
goooooooooooooobooobooboooooon
000000 204 [0000]00000OO0O0ODOO
0000000000000 O0000Y00000
goboo0ooooo PEODOOO 300000 PEDO
gooboboboooooooooobooooooooboo
oboooooooooOopPECOOOOCODOOOOO
gbooooooboooooooooooobooboooo
OO0o0ooooOoo00 pPEOOOOOOCOOCOOOO
OO00oO0o0ooooooOooOOoOODOO0O0000 2040
80000 10000200004000 [DOO0O)ODDOUOOO
O0OU0OPE100DOODOUUOOOOOOOl[DOOO]
obobooooocooboboooboobooooon
00Y0000000000000000000
32 0000
goooooooooooooooooooooo
gobobooooooooo 200 300400000
gooooooboobooooboooooooooon
goobooooo1ooboooooooooooboo
oO0oo0ooooooOoOoO0OO0 LIpPODOOOODOOO
oooooooobooooboobooooo 200 30
04000000000000000O0O0O0DOOCOO
o00oooooOo0O0O000100 PEOOOOOOO
goooooboooooooooboooobbooDo
gooobD PEOOOOD 300000 PEODODO
gooooooobobooooobooooooooo
goooooooooobO0o002400 PEODODOO
o00oooo0oooOoOo00oo0O000oooobO0n0 PE
OO0 PEQCOODO 2500 PEOOOOODOODOO
gobooboodoooooobooooooboooobooo
gooobooobooooboocooooooooonoo
gooooooooooooooooooon
gooooboooooooooboobooooooo
gobooboooobOoooooboboooboobonbDo
0000000000000 000D000000 3%0
goooooobooo 2bo00obooboooooon
gooooooooooooobooooboooooo
gobobooooooooooooboooooooboooo
gboooooooooobOooobocbooobooooo

Y DOO0D000D00D PEOOODODODODDOOOODDO
00000000000000000000000000000
00000000000 Twe00OOODOOOODO0OODO0OOO
0 Thee 00000000000 Tuse/(Tuse + Tiree) 00
oooo



Vol. 42 No. 5
Speedup
09 10 11 12
—
Qs WOEFF—a HN Speg‘gd((up))
. Use speed (LIP
> H
%g;E 2000 | O Nopeed.
c . Use sp
g = 4000;| : Bl Use acceleration
: )

New |
Scheme I —
02 000000 10%0000

Fig.2 Performance under the condition of 10% link
utilization.
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Fig.3 Performance under the condition of 50% link
utilization.
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Fig.4 Performance under the condition of 80% link

utilization.
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