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A Diffusional Load Balancing Scheme
on Loosely Coupled Multi-Processors
—LLS-G——

Reiko Saton,! Hirovukr Sato,! Katsuto Nakanmal and Curvoyr Tanakat

We propose a dynamic load balancing scheme called LLS-G (Local Load Spreading
scheme using Generation Information) for large scale loosely coupled multiprocessors. In
this scheme, subtasks spawned by parent task(s) or received from other processors during
the spawn are classified as one “generation.” Each processor exchanges information with
its neighbors on the predicted workload derived from the execution time of the former
generation, and distributes tasks to processors with lower loads. Results of load balancing
using this scheme include the balanced use of memory and the hiding of load distribution
delays. In addition, because the interval of load balancing is synchronized with the execu-
tion time of each generation, the overhead of load balancing can be made smaller when
each processor has sufficient tasks. This load balancing scheme is applicable to various
types of problems as long as an iterative procedure can be defined to yield the next “gen-
eration” subtasks. We evaluated this scheme on the mesh-connected parallel inference ma-
chine, PIM/m (up to 256 processors). When run on a large number of processors, a 15-
piece puzzle program based on the IDA* algorithm shows better performance and speed-up
with this scheme than with another dynamic load balancing schemes called STB method.
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Fig. 1 Relation of processor workload and
interval of load balancing.
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Table 1 Execution Time of LLS-G and STB.

(BAL: 3 V)

Toty i | 16 | 32 | 64 9 | 128 160 | 192 ] 224 256
Rz D
LLS-G 136,140 | 69,731 | 34,807 | 24,473 | 20,339 | 17,137 | 15,181 | 14,099 | 12,019
STB 121,594 | 63,143 | 33,243 | 24,297 | 19,394 | 17,265 | 16,258 | 15,400 | 15.276
HAEE
LLS-G 539,895 | 271,696 | 151,238 | 98,405 | 75,227 | 58,863 | 49,865 | 44,594 | 38,710
STB 469,451 | 236,317 | 121,390 | 82,110 | 65,055 | 54,681 | 47,849 | 43,518 | 39.821
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Fig. 4 Performance of LLS-G and STB.

FEAHEB-TWE DI L, LLS-G FXTIIER
DHEDLDICIE S TRV B8, (RARE LT LEERAR
LTWBT EBbhb.

4.2 2

LLS F=oERIL, BREHO#INcL 2284
e nc tikd b HIZE, saBoax b E TH
HAED LEPILDDaIR M) & LTERESKOREM
WDNTEZ 5.

LLS FR TR, 18d7h O8#a 2 M RS
BOBMCES PRty v ARG ERET 3FO
AETHWAONS. —F, STB HFRTRLWMD 72
DOWBHIL 2 v b7 — 7 BELEAETH ILELD
D, D3R biIE (Foey +REX Y2 F L%
B) O —-FiKlEbEELZSNDE. CD2DDaRb
BRETHHE (EP LT 3) BPEBICERARSTE
DETAITHHPEMBED, AWFTICEITS1D
DKEIBBETH -7z

PIM/m ko LLS F=XTid, S5 &d 128 Fn
2y HETTRIDO2DOIR PBTELBEIIC

Bbhic®. chiz STB FROUERBHHTHY,
1EIOEWIEDIDD A v 2 — VD1~ 2 KWL
LNTNBEDIER L, LLS FRTREFTHEREICEKE
FTAHEBICE - TLE D, BRARICE Uk
SRR NETRESEC 2 ZEETIROI DD
Ay e—VHHML, BRNTANIED X P25
EFTOBIDEEZI SN FCTEDA vy =
HBOURETT>7- LLS-G FRDOEEBEAT -/
g2z, LLS-G HR LU STB FRTHEOERF
BICEBICRESNLTNTOBE, v -V 0%
AT A AT TS, PO hiBRARICHT
BEINBREIL - TNB T Ehbh 5.

K52, 204 ve—V¥EbEICl I Y Ddi
DICLIEBEDT oty $DBZE LA v -V DOEAER
LcbDTh 3. BicHEDOEAKI LLS-G Fxh&
STB FROEMEETH 5. STB FXTREREK
KX UT Ay 2 — VRSB EE,E cRZNh2 ki
WOTWBOKFL, LLS-G FRTRIEZ—FOE
ERESTVWBEDT, 2203 R Mg 348P 2,



Vol. 35 No. 4 BRAHE-VF oLy b LOBBBEBEHANIHFR 577
%2 LLSG & STB O/ v 2—VK

Table 2 Number of messages for LLS-G and STB.

(B2 X 1000 X v +— )

ok y® || 4] 8] 16] 32 64 96| 128] 160 192 | 224 ] 256
& D
LLS-G 1,387 ) 2,073 [ 2,026 | 2,976 | 2,915 | 3,135 | 3482 [ 3,928 | 3,842 | 4,264 | 4,737
STB 490 | 379 ] 340 | 1,237 | 1,337 | 2,626 | 3,994 | 6,227 | 7,894 | 14,510 | 23.518
alzi E
LLS-G 9,001 ) 7,216 | 9,072 | 10,303 | 12,869 | 11,115 | 12,026 | 12,968 | 13,303 | 13,782 | 14,462
STB 1,667 | 1,136 | 1,266 | 1,745 | 3,890 | 5751 | 7,451 | 8,729 | 11,251 | 14,868 | 18,938
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Fig. 5 Number of messages for communication of LLS-G and STB.
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X 6(1l) H@Re=% (1)
Fig. 6(1) Performance Monitor (1).

B 6(2) HpRe=x (2)
Fig. 6(2) Performance Monitor (2).
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6(3) HEe=% (3)
Fig. 6(83) Performance Monitor (3).

B 6(4) #®EFERe=x (4)
Fig. 6(4) Performance Monitor (4).
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