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A Redistribution Scheduling Algorithm for Finite-Sized
Multi-Master Divisible Load Problems

RELI SUDA t and SAYAKA TOMI!

Multi-master divisible load provides data redistribution schemes with co-scheduled commu-
nication and computation. The authors proposed an asymptotically optimum scheduling that
approaches asymptotically to the optimum solution at the limit of infinitely many tasks, and

luated it via simulation and impl tation. This paper proposes an improved algorithm
aware of finiteness of tasks, where computations are introduced into the prologue, and the
sizes of the rounds are variable. Exact optimization may require high computational com-
plexity, but the cases of a single round being optimum are easily checked. In simulations, the
new algorithm attains makespans much nearer to theoretical lower bounds than the old cnes.
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Table 1 Processor performance and initial load in the simulation

ProcSetl | ProcSet2 | ProcSet3 | Loadl | Load2 | Load3a | Load3b | Load4
Proc0 | 1.56GHz | 0.8GHz | 2.5GHz 76k 40k 125k 25k 120k
Procl | 1.5GHz | 10GHa | 2.5GHz 75k 50k 126k 25k 120k
Proc2 | 15GHz | 1.2GHz | 2.5GHs 75k 60k 125k 25k 120k
Proc3 | 16GHz | 1.4GHz | 2.5GHs 75k 70k 125k 25k 120k
Proc4 | 1.5GHz | 1.6GHz | 0.5GHz 75k 8Dk 25k 125k 120k
Procs § 1.5GHz | 1.8GHz | 0.5GHs 75k 80k 25k 125k ok
Proc6 | 1.5GHz | 2.0GHz | 0.5CHz 75k 100k 25k 125k ok
Proc7 | 1.5GHz | 2.2GHz | 0.5GHz 75k 110k 26k 126k ok
"R AA—77 F 800 Mbps, ps. HLY A7 OWRE 100k 7 0 v 7, WIBE 1k <4 F.
$2 vIzlb—ark® makespon
Table 2 Makes ined by the simulati
<o 727 | EOIE | DOAKAR | REE | KARE | SRe TR |
ProcSetl | Load2 [ 5.8007 5.2581 5.2206 | b5.2003 5.2000
ProcSetl | Lead3 | 5.5001 5.9789 5.5001 | 5.5001 5.5000
ProcSetl | Loadd4 | 7.2507 6.0750 5.5607 | 5.5425 5.5422
ProcSet2 | Loadl 5.8007 5.6475 5.2150 | 5.1954 5.1951
ProcSet2 | Load3a | 7.8007 6.8730 5.7126 | 5.6953 5.6951
ProcSet2 | Load3b | 6.2007 5.4664 5.3155 | 5.2050 5.2047
ProcSet2 | Loads || 8.0007 6.8705 5.7777 | 5.7492 5.7489
ProcSet3 | Loadl 5.5001 8.2362 5.6001 | b5.5001 5.5000
ProcSet3 | Load2 || 7.8007 8.6550 5.7167 | 5.7004 5.7000
ProcSet3 | Load3b | 6.0001 13.2606 80001 | 6.0001 6.0000
ProcSet3 | Loadd l| 5.9507 5.8080 5.1770 | 5.1303 5.1263

8 2 ProcSet3 Loadd T® { & makespan DR
Fiz.2 ¢ vs makesoan for ProcSetd Loadd
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AHS T3, Multi-Master Divisible Load RSx4
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FOY P AL XKL EBLEEZEERLTHAS.

SEORPICLY, —HTHAAZ A2, B)—Rexy b
T—2 LS5 44Tt MMDL B#ictd 5 —i@h off
He@Biohs (P LUEBORMIDS). 48
IEF AT Ry b U—2 BRG—PEIZT 5 MMDL
MEOEEBA Ty Pa—Y VY ORRE#DINEEL
T3, i, EAMLBE~OKEMZHLIRY A,

] &

RO~ ICERREE 21 il COE Yu/Fut
PR omhERyToET.

8 & XM

1) Z#M4L{=, (Multi-master divisible load model iZ35
FAEERBRA 7 Pa—) 7 , MBRBELTR
#4%, 2004-ARC-157/2004-HPC-97, pp. 97-102.

2) AL, T<F2 T 2 27T MMDL #GEk
WAy Pa—Y 7], HRARESPIREY, 2004
HPC-99, pp.103-108.

3) W&, FEHIZ, Multi-master divisible load
EFAMCHTEERBEARA r ¥ =—Y Y OFME) ,
S HARELIT R E4E, 20065-HPC-102, pp. 51-56.

4) W&<eh, FiMILIZ, TMulti-master divisible load
OWERBEAR Ty Va— Y I ORB~DORYE) | H18
BSR4, 2005-HPC-103, pp. 37-42.
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