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Toward Context-Thick System
— Organism of Homogeneus Agents Model

Jun Arima

FUJITSU Labs. LTD.

In traditional Al researches, a concept of closed world assumption was one of the
most common assumptions where every critical thing is known a priori. Recently, there
is a rapid shift of interests of Al researchers to a problem solving under the open world
where its important conditions possibly change in the middle of problem solving. A
contect-thick system is one of the objectives along this direction and is a robust system
for variations of its surrounding environment.

This paper first introduces a unified view of problem solving, planning and program
synthesis which have been explored separately in the traditional researches. Then, under
this view, we propose a preliminary model in which homogeneous computational agents,
given a demand, interact each other, organize others dynamically and try to meet the
demands.
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int. state goal input output

S = <2,1> G = <0,0> (<2,1> ; <0,0>)
2
g operators functions
1 % delete add
< up: <X,¥> -> <X,Y-1> AKX, Y [<X,Y-1>)
It : <X, ¥Y> -> <X-1,Y> AX, Y [<X-1,Y>]

G = t(It(up(S )))
Ty reTur s asREFA RS ENS,
X1: 75077075 LAE8KOMEENM

Ebho T BEERICBELCE RO AL VERNAZSEFVEIT I, T—Ux
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MR A D BMEAR (K) 5k b,
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HEEEMERL Step:
D) AF L DR T(Fe) B0 AT,
Bl) T(F,true) = {(4;24),(3;6),(2;2),(1;1)}
HY T IEADOWINDIZ L 5T o % generate T5,

ZH (base fuction):
Generate f € K; s.t. T(F,e) IZB L& b E VA%
a=f B,
E$H (composition):
1) by, - -,bp € K; ZRBITRE, FIROREMED . AAFRICHHE,
R T(B, true) = {(bi(z), - ,bn(2);9)| (2;9) € T(F,e)}
ii) B B (B=0b) L72FE,  a(X) = b(bi(X), -,ba (X)) B
[El)% (recurring):
i) HHEDEE (z,y) e [(Fle) XL 5,
(z,9) WOBEETHAEDRELETAEFEL LR I'(F',e) &5 (T'(Fe) =
T(F,e) DHEd EL),
Frrziz, BToXRE/ED . SR ICHUE,
SR T(G, trus) = {(v,59)l(259) € T(F,e), (o5 y') € T'(F', ), of = 6(2)}
i) G BB (G=g) L2, a(X)=g(F(6(X)),X) BXUOF=F" &8,
Bl) I'(G) = {(6,4;24),(2,3;6),(1,2;2)}

XHBIR Step (emergence of metabolism) :

REEH (envoke condition) : o DREEEM ¢ ZUTOFIETKD 2,
1) a EETAD(Fe) DEGFRER Ct, #ELLRWVI(Fe) DEFRES C~ & ¥
5 &, LT OURZSEFICE BT,
XNk T(E, true) = {(z; false)|(z;y) € CT} U {(z;true)|(z;y) € C}
i) B A (5 = ¢) LB, e(X) = o(X) A ~e/(X), #(X) = () A ¢(X)

KHER
F(X) <= if ¢(X) then o(X) 2R K; IZEH;
¥ C-#£¢
Then C'(F,¢') = C~ B4 RICHH
Else 1 L\WEET newf % F 1214 Ao

Bl) fact(X) <= if X =1 then 1. fact(X) <= if X > 1 then mult(fact(X —1),X).
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