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Optimization Computation in Dynamic Hierarchical System

JUNICHI UEKAWA,#* TOMOYUKI HIROYASU,t MITSUNORI MIKIt
and YUSUKE TANIMURA tt

In this paper, DNAS, a system for utilizing computer resources that exist in distributed
manner is proposed. DNAS uses tree structure for communication topoogy between nodes.
We implemented optimization methods, such as genetic algorithm and random search on this
system. Random search improved search time with increase in number of nodes. For genetic
algorithm, search time improved with increase in node number, but the result was not as good

as it was expected.
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0 5 Random search time with 1 to 19 nodes. Time it takes
until the system stops after finding the solution. Me-
dian of 20 trials.
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0 1 PC Cluster used in the experiment
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Network
100BASE-TX

Gregor

4.3 000O0OOO0OOOOOOOOO

goooOooooo GADOOOOOOoOooooDOo
0000ooooooooooooooooog GA
000000000 DNASservent 0000000
goooobooooooooooocoooooboooa
gooooboooooooooioooooboboobo
gooooooooooooobocoooobooboooboa
gboocooooooboooobOoooboobooooo
000000000000 GADOOOOoooooOo
000000000 OUODNAS servent 00 GA O
00000000000 000000OODNAS ser-
vent 0 uplink 0000000000000 OCOOO
uplink 0 DNAS servent 000000000000
O0000000000GAOOODOOOOO uplink
O DNASservent 000 000000000000
gbooocodobooobooooocbooooboooa
gobobooooooooobooooooooboooboo
GAOOODOOODOOOOOOOOoOOooOoOoOooOo
gooobooooooooooooooooooboooo
00000 GAOOOOOOUOOOoOOoOoOoooo
gooooobobobooboooooobooboboo
goboooboooooowoobooboooooDo
gooo0oo0o0o0b00 wocbobobOoooobooo
OO0 wlinkOOOOOOOOODOOOOOOCODOO
gobooboooooooobocooooobooooooboa
00000000 wlinkOODOOOOOOOOOO
goooobooooooboobooboooooooboo
000000000000 TAG(“dga-randominfo”)
Ouwplink OO0O0OO0OOOOOOO0O0O0O0O0O0O0O0OO
0000000000 DNAS servent 000000
0000000000 O00ODO0O00O0O0OoCoODNAS
servent 0000000000 0O0O00OOOCOOO
gbo0oooooobboboOo3000o0oooOoon
gobobobooodooooooooooooooboooa
gobobobobooouooooooobocoooooboooa
oo0o0o0o0o0o00 e0nD GAOOOOOOOOO
goboooobroooooooood

00000ooo0o0ooooo GAOooooo
O0000ooDoOC0o0O00wlinkOOOOOOOO
ooooobooooooobobooooooooobo
gooooooooooobobooboooooboobo

cross over
mutation
selection

individual node

individual node

individual node

0 7 Implementation of DGA

0000000000 wlinkOOOOOOOOOO
OO00OwlinkO0O0O00O0O0CODOOOOOODOO
goooooooooooooooooooobobo
gooooboooooooobobooboooooobo
gooboobooooooobobooboooooboobo
goooboooooooobooboooooooooa
gooocoooooooo

44 0O0O0OO0OO0OOOODOOODOOOOOODOO

oo

0oboOO0OD0O0000 5000 Rastrigin 00O
00000000 0O000000000 32bit0000
000000000000 20000 [-5.12,5.12]0
goboooobooooooo1ooo0booooobo

0 1830


研究会Temp 
－183－


Fitness value
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0 8 Fitness value after 2000 generation running with 10
to 160 nodes.

f=- (1071 + fo - 10005(27r:vi)> (1)
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0 9 Fitness value after 3000 generations on 5-node set up,
with 4 nodes representing islands of 100 populations
each. Comparison is done based on different migra-
tion rates. Average of 5 tries.
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