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Meta Strategy Parallelization
for Graph Partitioning Problem

Hiroyuki Maruta  Taichi Kaji
Otaru University of Commerce

abstract

The graph partitioning problem, that is NP-complete problem,
is to find the minimum cost partition of the nodes of a graph
into subset of a given size. We implement parallel simulated
annealing and parallel tabu search in workstation cluster system
to be improve cost quality and computation time and assesed the
performance parallel meta heuristics algorithm.
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i ;= Initialize;

repeat
Tabu = ¢;
for I:=1 to Li do begin

fo := Initialize; rand._generate(j from S;);

TL := positive integer; if f(j) £ f(i) then i:=j;
else
repeat .
- min_generate(i;4; if (exp (&liﬂﬂ) > random(0,1)
from S;, \ Tabu); then i:=j;

Tabu := Tabu Ui \ {it—71}; end;

ti=t+1; k=k+1;
until stop-criterion Ly = Ly-y x LT

Ck 1= Cr41 X CF;

Fig. 1: Sequencial Tabu Search until stop-criterion

Fig. 2: Sequencial Simulated Annealing

Algorithm 100 300 500 Algorithm 100 300 500
SA 115.9 | 324.5 | 546.3 SA 9.87 | 10.26 10.40
TS 116.0 | 328.0 | 650.0 TS 42.69 | 450.51 | 1296.33
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Tabu = ¢;

ig := Initialize;

TL := positive integer; Assige FELUE R EE
repeat P HYZTH
assign.block(S;,,,. from S;});
{&F7 oy P RBEREEV LTS ) Search | R || EHEEFR
min._generate(jproc from S, \ Tabu); \/
{BVYETONEERFRPOBERD S } Allgather [ S GEE) ‘

MPI_Allgather(j, jproc;proc = 1...p);
(27 oty FHCRDIBELRT S )

it+1 = min{jproc; proc = 1: --~vp}; Generate Egg%?g
Tabu := Tabu Ui, \ {it-7L}; ‘
t:=t+1;

until stop-criterion

end;

Fig. 3: #ifF45 &R Parallel Tabu Search
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Tabu = ¢;

1o := Initialize;

T'L := positive integer;
repeat

assign_block(S;, .. from S;,);

(BT oty I EREREEY TS )

repeat

min_generate(jpro from S

Tabu := Tabu Ui \ {ic-71};

until loop-criterion

tproc

\ Tabu);
{FDBTONTERERTHEENT D }

MPI_A“gatheI'(], jprac;proc = lp)7
(27t Y MRS IR LCHARTRS )

t:=1t+1;

until stop-criterion

end;
Fig. 4:
Algorithm 100 | 300 | 500
Sequencial TS || 116.0 | 328.0 | 550.0
WEEEITS || 118.0 | 331.0 | 552.0
EoMBETS || 119.0 | 317.0 | 524.0
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Algorithm 100 300 500
Sequencial TS | 42.69 | 450.51 | 1296.33
TEESEIE PTS || 21.29 | 220.90 | 633.35
R4 FRRTE PTS || 26.16 | 236.77 | 665.14
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i := Initialize;

repeat
assign_block(S; from S;,); Assi BAPIEEERL
pree s8ign 8 < %
for [:=1 to L; do begin Toubob kY ET3
repeat /\
rand_generate(jproc from Si . ); REER| | EEER
if f(dproc) < fliproc) Generate | s ZFffi ||« 3Fff
then 'iproc = jproci 8 ﬂ%mﬁ . i&%fﬁm
clse ( JEPA ) (LOOF) | I
: J(proc)=f{Jproc
if (exp (.._L____CT.&__) > random|0, 1) EBRR| [ iEEw
then iproc = Jproc; Generate | = ZR{f = g
MPI_Allgather(i, iproc;proc=1..p); s A B " E R
until loop-criterion \/
end;
bim k4L Allgather I}%&:&B (ﬂf?ﬂ
Lk = Lk—l X L]',

Ck = Ck41 X CIj

until stop-criterion

Fig. 5: Parallel Simulated Annealing
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Algorithm 100 300 500 Algorithm 100 300 500
Sequencial SA || 2552.5 | 7545.4 | 12526.3 Sequencial SA | 9.87 | 10.26 | 10.40
P-SA 2524.0 | 7390.2 | 12363.5 P-SA 18.08 | 23.08 | 30.18
PG-SA 2479.6 | 7152.0 | 118174 PG-SA 88.37 | 113.11 | 153.23
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