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The Features and Implementation of SOOC:
A Language for Emergent Computation
— Using the Magic Square Problem for An Example —

%
Yasusi Kanada

Tsukuba Research Center, Real-World Computing Partnership

A computation model called CCM was proposed by the author. CCM is developed toward
establishing a problem solving methodology based on emergent computation, which is open to
continually varying environment. CCM is a production system with evaluation functions, which
are computed using only local information, and CCM works randomly. A computational language
called SOOC-94 is used for experiments based on CCM. The features and implementation of
SOOC-94 are explained using the magic square problem as an example. The features of SOOC-94
are that the automatic computation of evaluation functions and automatic local backtracking are
taken place when applying a rule, that the syntax of the patterns in LHS and RHS are almost
unified, the existence of two scheduling strategies, especially the random strategy, on the order of
rule applications, that the existence of same name elements in a datum (structure) is allowed, and so
on.
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SERBRBEDILH NIFERZO L) CEIETA. L
LI YT ABRBDIEH NI, EEEEZHIIT A
W, —-F2EE LB oM oL LT
APLTHRERBILhWnE SIELEIETNS.

CHETERBRICHERALTELKFINDTV AT ALS
WT I (FIRICE RS & 5) RIBHRANE 1 2T
h, BEEORKICHRAULS B L & THFOMEKIIHK
fH72 o7z, D728 SOOC-94 DM RITIILEED
HRAD<y F 7 D%E% /2220 % RETE [For 82]
DL BBBIIEE L. 20X R
robhbihbldoBREEE, ChLAETFT VS
LBBEDD LTI FL o2 VNI ETHLY.

«w@p- Data flow = Control flow

4 SO0C-94 DAIBROHE

5.2 XA L5
EIBORFEOTF— 5B, BIFFEES LUK

EHAE I AV LTA bR Lisp 7HS T A
2EELTHS K LOT (EEFFTERKETLDOT).

5.3 TE¥ECEDMRM/LIBEE

EBIIBWT, TLFAYITDLEDI, VAT A
DEATPIELBONBT LR LW BB
Vv, ED7z8, SOOC-94 2BV Tid make, modify
BEDIATY FFEEFENBIT LT, F0OXHRER
BREFETI774 v 0RRTHBELL HITTVE,

ZI—-FREDT 4 ¥ Py DMARE T AT &,
BF— IR DERNV—F 1 ¥ EFEOTDH
R CCM 2 BIEOMBEMRRIC o0 ) L Thid, $HO

BANPFAET L SITIHERLICAHATEZ LI,
O BBt 2 FR T A LBV H 5715 5.



ik, oY TIOTEE) rREBELTBITIE, Y2
FARFNOALERESCHELTERREBIR
5. ZOREBREEE, SHERRLERTLHOID
ORI ENTESL, 35HOTUTTAILBNT
EBEOHRYBI o TWEWVDE, 20-0TH
5. BEALZVOT, I TIREMIEETS.
nF-2BOES

rogn
{fmakunbound ‘column-ord)
(defstruct column
value ;EME
(summatlon s00c94: make—e
;VJ JLER T REACHY summanon DFPEE LT
FELTVA(

3‘3#1&%%‘13&5” & LTE).
x y) [RIF DRERE.

(set ppnnt dispatch ‘column (formatter "~/sooc::pprint-atom/")))

o AT OER
(detun column-ord (¢)
(let ((sum o))

RFTBFEOS D WEETHIER.

ty-array)

(let ({124 (column -summation ¢))) ; & DATELT i do-* @EE@%.

; 124 W HLERVT R & ALF (ﬁ?ki&%?iiﬁﬂﬁu & LTEE
(dotimes (t25 (length t24) 1) %%ﬁk?atx
(let ((summation (aref 24 t25)))
(let {{diff (— *expected-summation®
(summation-value summation))))
(decf sum (* diff diff))))))
sum))

o RSB OER
(defun run-maglc-square 0
(let ((sooc94::"rule-name" 'magic-square))
(incf sooc94::"ntests*)
(block soocg4::body 3
{let {(c2 'sooc94: <<unbound>>) LT 3T ERME R E
c1 's00c94::<<unbound>>
v2 's00c94::<<unbound>>) (v1 'sooc94::<<unbound>>))
(uniess (and (exist column c1 :value v1)

VELONS Y1 CHRT By F VT 85

el vl ICHEAMR A E s
(exlst column c2 :value v2)
Eﬂ@ﬂﬁ/ZLm%?%v/%/a
; €2, v2 [TMEDSLA S h
(not (eq c2 ¢1))) ; c1 c2 o ZERBETA
F¥45 & BRI
(return-from sooc94::body nll))
(w:thout-nnterrupts
CEMEDI R LERRET 57201 b ) THERE.
(let ((sooc94 ._order (+ (column-ord c2) (column-ord c1)))
(126 (column-value c1}) (127 (column-value c2)))
(modtfy -basic column c¢1:value v2)
Eﬂ@ﬂﬁzlk&%T%ﬁﬁ
(modify-basic column c2:value vi1)
LD 2R HEE
(update-summations c1 (— v2 vigj)

(update-summations c2 (

(unless {<= st()o<(:94| ord d I dc)
+ (col umn-or c2) {column-ord ¢
%&#Tﬁﬁﬁb@
(/ F] ’7 l~ 7 P 7
(update- summatnons c2 (-v2 ))
R =12) mizkm%f%ﬁmﬁ
(update-summahons c1 v v2))
DEEER 1 kFBSE?‘% WEh .
(modify- -basic column ¢2 vaiue t27)
JAELDNY 2 CHkT S HEE.
(modify- -basic column c1 value 126)
Eﬂ@ﬁﬁ/lkE%TéﬁﬁW
(relurn-from S00¢94: bodyn ))
setq *reaction-times* 0) ; BT A DA T V&) €y b
incf sooc94::"nactions™ )))))

E5 BMAEEOX v+ XZ0I /N1 IVER

6. i
IOWETIE CCM KT AEREBI R I 720

NF .

o esEdE 1 ICHIRT BB,
;AL @5%?&2 IZHIR Y B BIE.

DEEEEE SOOC-94 I2DWT, FORf : FiE%
e LTHA LK., £4ETORZE TN TH
b SOOC-94 ICHEED DD TH - T, T iTidfho
EEHICEHTERZY, LrL, ThALRBSHELIC
RBECHIMTHEPANLLNS. HEDED
2 SOOC A XEMIDH Y A F LD ITH & &
WS, AHEELT, JOARBEELEREBIZV
7o, EICMEOREE LT, EFEIHEEANOE
¥ HEREEORIM L RIM T A CHEMOHE
B EOFHE [Kan 94d) DEEL KD HITON 5.

SiEy
CCM 222> THB B LT LETTHOTW
7o 127 BT RO /NG #IT RICEBT 5.
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