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The Organizing in Distributed Constraint Satisfaction with a Hill Climbing Method

Katsutoshi Hirayama, Seiji Yamada, Jun'ichi Toyoda

ISIR, Osaka University

We propose a method to solve Distributed Constraint Satisfaction Problem(DCSP) in which agents solve their
own problems by organizing. DCSP gives us a framework for Distributed Artificial Intelli gence. Thus, implem-
enting the organizing in DCSP makes it possible to discuss the problems of organization independent of -specific
domains. We present LMO(Local Minimum driven Organizing) in which the agents organize when they get caug-
ht in local minima. This paper describes agent's behaviors and shows emergent properties resulting from individu-
al agents' behaviors. One property is completeness and soundness. We prove it analytically. The other is that the
more difficult DCSP agents solve, the larger groups they organize, i.e. they adapt themselves to the degree of dif-
ficulty. For verifying this property, we compare several societies which organize differently. As a result, the soc-
iety with LMO better than the others.
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(A)Instantiation(Contents)s TV o 72 & &

begin
Agent_view & Improve_view D B3,
BT R
W5~ Improve* v £ — ¥ % %18
if (B2 MDD %) then
VL5~ Negotiate * v £ — ¥ % 1%18;
endif;
end

(B)Improve(Contents)x St/ Pl o 7z & &
begin

Improve_view 7 BT

BN B,

if GTIBHEDSH B ) then

ST~ Negotiate X v £ — 7 % 1%48;

endif;

end

(C)Negotiate(Contents)x T VMoo & &

begin
Cl—%Ex— Y= FOBEDFIHFEE
Ml—EEx— Y = v b ORIKF B B/ME;
N—EEr—T v bOENTF,

CQ-HEOBENHBTER
M2+ B & O ET G0 B/IME;
R—BHOHEF;
f(EED b OHHBETH LENTND) -(1)
or (C1-M1)>(C2-M2) -2
or {(C1-M1)=(C2-M2) and (11 > 12)} then - (3)
Ans+True;
else
Ans—False;
endif;
if (Ans=True) then
BIEDOXKE% B, -4)
RfEL -V 2V PReplyr vt — T %%
1 -(5)
endif;
end
(D)Reply(Contents)k TV B o 1z & &
begin
Ans—3CHB AT B RE,
if (Z OReply 0 BIEDKBICH T 54 v €=V
Td» %) then _ -
if (Ans=True) then -2
FEBNEx— Vv b L BENK
P DReply % %4E L 72) then
call actiom,
endif;,
else
BIE DR % i,
endif;
endif;
end

(E)Organize(Contents)k SV llo 7o & &
begin
CSP3 & USEGFICBIT A HHE B,
if ({i}R=nil) then STOP;
B ~Improve X v £ — ¥ % %18,
if GRUHEDSSH B) then
VL ~Negotiate * v+ — ¥ % 3%48;
endif;
end

(F)Request(Contents) % Z i W o 72 & &
begin

¥fEx— ¥ = ¥ b Nnstantiation X v £ — T & 3%
125

end

(G)procedure action
begin
C— B HOBAEDHIHF B,
M—HE & OHRF E KD &R/ME,
if (C > M) then
Btk SlF BB h OEICEE,
A ~Instantiaion* v £ — Tk EE;, -
endif;
if (C = M) then
¥ =4y b DER;
AvE—TYDT+ - FEEER,
§— 4y b NOrganize * v £ — I % 2%4E;
-(2)
endif;
end



