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Abstract: This paper describes a method to evolve programs during
execution ,accumulate the newly born functions and keep them alive at next run
time. Two prototype programs were built and used to confirm the possibilities
of ‘self-evolving programs’ and predict their real world availability in future,
for instance, h1Case-BasedReasoning,‘SoftwareConstructionfromParts’paradigm
and so on. Some problems to be resolved in future work are discussed.
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Aeaxit, #Ib+5 7955 L (Self-evolving Program) DHEIEIZOW TR 5,

S T s A2 BAR T AL, HEMEOBEDZRDMAFTENLTEREBI 2
Vo AL, —EREENTOST oL, ERFICLEZBLTHINIIHIVIZAMED
HEEENLTHEIE LI LNTEL L, BEEARPHAZO = — XIZHERBKICHEIL TR
(adaptable) %V 7 b7 7B TE S,

[Neumann 66) 25EEMEHZH V2 20 RBEF Mz ) [HCOHBEBKR] OMBTEEN 2 /R
L7z. [BH 85 I BEEHREZHLLVTHTORER P OHOER LB 2ols — 4
BEOREFAMEMENC, TNEMITUTEREBELR TS L) KRBT 52084 % [5H]
N— 2w (CBR)] v, T4bb, CBRTIE, ERMLAEHAF -y R—ZAHp5,
BHEGNCEL LR B emE L, HiEd 5 WIdEERECIDF LYV -V E2EI T,
SON—NETRTITLLEGEAEZBE [TUuZIF060] 5, BFCBRTIX, BRL
o= VEBERRICHE L Z, CoF L BRI V- VEELHEEMA LB T— ¥
R ZZEH LT, NOMERRICETTAILIIE S, SOBE. BRENV—VEAH
PYER L CHIESEFICEARL (ROy bR 7 hEBINT5) JedfTbis, RiEX
W3 (ks 7ar75 6] OfEATHCL L, BEEFAICHS L7075 45288
IR LD H LLBR LIV NVEAFERAVEWTYAFAICHARL S EBHEET
&2,

Prolog IIBFERBMIE T EFHETH S, ERURMOERLEBIERLBELL, Ny b
Ty ZICEARFEREBETABML TV S, MR LRE 7O 77 A0 CEBALTTOr 5 401
B ErBIh) 7 vl CCBREEUVHITH LYV VERR T 2HRFH S
[Shapiro 81] [Shapiro83]o 7=. Prologilid [A ¥ EE] OB H Y, ThErHwTT O
75 ADBEBBRLANRL —F 4 VT VAT AMMELNT WD, [RETHRES 57 5]
EHWT, B 7077 25 8RTAWMRXSS [BR. FH 91]. £WX T,
MacProlog32 (LPA #LDFIE) 2 RVT 70 Y T A CH BRRECIBINAE 2 RAFMIR D AL X
HZXAEREL. BEBRCLERZGOARLRE L CEESNICRELHET 2 FEORE
BN 2 EE8T 5,

% XY SERE

ZDETILE, PrologDEED [X ¥ EFE] BEEICOWTHERS,

TOFSAEHERT-FE LTI DEL [ A 2B5E (meta predicates)] &), DEC-
10 Prolog & MacProlog32 1213, retract, assert, setof, clause, =72 E3 % 5 [LPA 94], [
FIE] ERWTA ¥y T ¥ 2552 L TES,

X1, [#AL3 % Prolog 7O 5 & (Self-evolving Programming) ] DA % /RT 720,
MacProlog32 @ X &Y —DMHGEZERL, A7 7 A vE TR/ 7 28I T0AE) -HD
AY557arveRALZLDTH S,

AL T A FREBIIROEADOTH 5,



1) T=7 AR=ZIHT HRERT— Y OB LB DFITEHLIA
X1 D Meta Codes TR T A ¥ 7hEE assertx/2, retractx/2 VT, Work Space
FIRICFEIT R BB HFEIALD, WYHELLYTE S,
BIZiE. A ¥ BEE assertx (love (Jack, betty),1) 12X o T, Work Space FRIRDEHIIZ
love (jack,betty) &V BEFEEHIDFIFAHI LATES,
F7/2. A ¥ IREE retractx (love/2,1) 12X 5T, Work Space THIBOIEIHDABREE
love (jack, betty) Z LI LT EHFTE 5,

Supervisor
evolv24.

Initiator ﬁ levnsuhﬂd.__n_;]
Meta Codes  assert — 1% @E

retract / methodO}.dat
Terminator r/ lnewFLoda |
Work Space /

F low address i
<
high address

H1 *EY—fRHEEART 7 A VOBER

@2) BHRT— & =22 A RE
VY =BT = R=ZAD)Ny 7 bF v 712 L BBFKIL, Prolog DHETH S,
@) HWME77ANVEDIYE—R2 Y OB AM L FELT
B 1 @ Work Space #IHIZdH A BB L IVEFEEEE LD T 7 1 )V compo0l. pl 1TEELT 51T
., RO L) EEETIEI V.
fopen (‘compo0l. pl’), output (‘compo0l.pl’), listing ([love/2,]),
fclose (‘compo0l. pl’).
T/, KD X HIZ compoll. pl 5, Work Space FUIRITHBFREXFHARL
load_files (compoOl. pl’, [if (true), load_type (compile), all_dynamic (true)]).
(4) 77U ¥ 5 AN TOREBEOBN RTER & EIT
1 D Meta Codes FHIRTEIICH LV BFEZX R LT, Work Space FEIRICHEID
FIFBI2E, KDL ICHET 5o



atom_string (love (X, Y)’, Stringl), read (P)<" Stringl, assertx (P, 999).
(5) T—=2AR—=ZADHNEL T 7 A W~DEZHLEFO—-F

ROEEIZL D, H 1D Work Space \[ZHBBFHERT— ¥ eAHELBEE LD T 7 14
W, 7z2& 21T ‘newFLOO W E T,
fopen (‘newFL002’, 1), output (newFL00a’,1), listing([love/2,+:]),
fclose (newFLOOA, 1), *=
T/, AEREBEE LD T 7 4 )b ‘newFL002' 12E EH L7 Work Space L7y
5 L% Work Space ICRETIZIX, RO LI IHEE T 5o
load_files (newFL0O02, [if (true), load_type (compile), all_dynamic (true)]).
TarS LAY —bTAHEEIZ, EHEID Work Space DIREIT/HHBEE LD 7
7AW P2k 21T newFLOOZ P OLEERL, TuS I ARKRTTHERIC, £OK
O Work Space DIRBARMUE 7 7 A VIZEZHLTBITIE, 7077 A 3EITEE
DRBEL D EL L BT OREBERFTFT LI LD TE S,
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(L5707 50 OEBRTREZEET L0, ROLHILI=Tal782EHL
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(1) 7925241 2858 write_ 1/n D7V F 40 215565 TTEREML Thdfwrite 1 @
Wier b3 €5,

@ Tursn2:v)—H7T—s =2 (H1DWorkSpace LiZ@—FIhTw3) O/~
FIZBHMENTWAXFEFTRLENABESFELNXTHEE LT, Meta Codes HIBITH A
SATEFTRZBEBIZER LSS 2Ty Vork Space 12y b¥ 5, B OFHFLVARGEL
BELT.HLWEBEZEMTA L9175,/ — FILBRERTWA LFFIOFZRIRT
% 1ink (nodel, node2)

link (x,rt). link(r,a). link{(r;b). link(r,e). link(a,¢). link(a,d).
% 1ink4 (noden, upperclass, [body of methodl = predicates])

link4 (r, [], %This is root class. []).

link4 (a, r, %This is a supper_class.

[sin XX, A):-Ais sin(X).’]).

link4 (b, r, %This is a supper_class.

[’ cos X(X,A):-Ais cos(X).’]).

linkd (e, r, %This is a supper_class.

[’ component_X (A) : - component1{A).”,’ componentl ("’ compoO1.pl’’).’ 1).

link4 {c,a, %This is a sub_class,

[tan X (X,A):-A is tan(X)."]).

link4 (d, a, %This is a sub_class.

[ powr X(X,Y,A):-Ais X " Y.”]).
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WEBROEREIRT .
1) Farsu1 Tk, BE write_I/n DT YT 441 OOHMT A0 THETH L
JERICBFED T U F 4 lZMATTE THEEAEMT 50 L L, BEkvwrite_1/n 29RO L 5 I
AETHEOBEEZ LTWADT, 7U74&muiuo%L%M?éﬁ%%f%mT%t 7
74 2R FS L LREOAMII RS T 5,
% write_1/ (nt+l)
write_l (A,B,**):-write_l/n,write_1/1,nl.
TRTIALIR, Vol ABEERETILE, TUSFARBTLLOL, BEETLTLHE
BRITHILLLLAMCBE, Tl 5 AOBEFLUM LD DELL T LD RSN,
) fufﬁATﬂLmummLMtiva—W? FR—AD ) — PNy HEET
HZ LIZLD, Prolog ICMRERXE/, / TR E N UERIRBL OB EATT R
FAZEH LT WorkSpace 2> P L. %”ﬁ“)"% LT ER, Vo AR AT BRI
TarSADEFIPET LENLS, 7RS 5 A0OMNMICRIES Nz, —H, 70T T ADE
TP THEHETEEE LD 7 7 £V ‘compo0l. pl’ #*5 Prolog DYV — A3 — F& AN L TES
L. MBCheny—Ra—Fid7u /5 s0—8E LTERLEITAZ L OHA L.
DPFIF A P ERT,
% pArea/1 Work Space MIKHEE
pArea (a).
Key in Start, End (Goal).
as like "ra’ or ’rd’
rd was entered,
From r to d (Goal)
% pArea/l Work Space MDIKMEE
pArea (a),
pArea (powr_X).
Key in a Command.
as like “sin X (23, ANS)’ or’ powr_X (23, 3, ANS)’ or’ component] ( compoQ1.pl’ )’
*powr_X (23, 3, ANS)” was entered.
ANS= 12167 <= Result

% powr_X/3 Work Space MKW
powr_X(A, B, C) :-C is A'B.

% pArea/1

pArea (a).

pArea {powr_X).
{Process End]

Reconstruct The Workspace,



Key in Start, End (Goal).

as like 'ra’ or 'rd’

re was entered.

From r to e (Goal)

% pArea/l Work Space DIRHE

pArea{a).

pArea (powr_X).

pArea (component X).

Key in a Command.

as like 'sin_X (23, ANS)’ or’ powr_X (23, 3, ANS)’ or’ component1 ( compo01, pl”)’

" componentl (" compoOl.pl’)’ was entered,

[ This is the output from compoOl,pl.
You are able to understand from this examle
that some kind of program can evolve by itsself,
And also you will find any commponent could be
attached to it dynamically from commponent files, ]

% powr_X/3 Work Space MIREE
powr_X{A, B, C) :-C is A"B.
% run/0

run :-nl,nl,
write ( [ This is the output from compoOl.pl.’),nl,
write ' You are able to understand from this examle’),nl,
write ' that some kind of program can evolve by itsself,’),nl,
write (' And also you will find any commponent could be’),nl,
write ( attached to it dynamically from commponent files. ]’),nl.

% pArea/l

pArea (a).

pArea (powr_X).

pArea (component_X).

[Process End]
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RDOZHE T, prolog ZHWTHEMNICEEEL ELSEL U5 20BELR L. Oh
FTIBLOEHBERERCEARESMERINTE 5, RSk gtsesr sy
LOEEEZ D OLDIT b o,

T LDEREBEIIBILBIETELE, bbb [HASDOEHESR] 2R2F,
T EHTOT L] 220 Th, FEHRIT) & AREERCAR NEBEHAINETIRE
LaWE [MAFDENRRE] 2B 3T0T AEMITIITOY S LR L FROBRRAYED 5,



Lzotio T, #IbT 27075 8283+ 2546, HEEREEDIR) . HEEWICRET
AlEdT, porLi-ieeicpElici &bfﬂbi&%&wo
TS5 LEAD P I HT—-E LT, KDIIRDDIEH S,
@ HHEB» B oiER
@ Hibonlr—-yoatsh
@ TursrffkosoripbElLsr=—X

INSD M) H—DLELAEID=—X% [E5] L LTIEMICERL, BERRONE
PHELTUELR OS5 L - 2y F—R Y bERELLZDVERT HAFEORFPLETSDH
bo FDDITIIHNLEL TV MRIRPEHMNZREZBBR L L) T VI AL TREL
D AVYTFF VALY THEMPEREE LS,

T/, AVBEZFERTALDIR, TUSF5ADV—~ AT FOBRREF-F L LTHIC
HRTEAHMEIVETH S, T4bE, 7075 0HEVHLOREBTRERILTNIETES
vy, 2k 2E, Work Space DMAFTHIZE OBFZHFATHILHB LAY, V—RI—F
DECEREDEIIIBETHILERDLIULENHAINLTH A,

Ty ok EAEERELEE, BRoHELIEY CUERRE D S, RESNAFHRIIBW
T, EHTELZLDRLHOP LO I BFAENLT TV FZEILIOLEIFFESINRE LD
WKhoTwRiFhudz bR,

ﬁﬁ/?bﬁl?@ﬁﬂﬁ%ﬁ%&tf%7?17b%ﬁk§0</7b7i7%%ﬁ
ThbhTWwa, A7V 27 MEMIZBWTIE, 37V 27 bOLo#EE (HRH\|V) 24
HWrLBETHEELTWAREND L, 547V Mo d 7Pz 7 MBEEZKEL -
DEL KBRS NHELMOF 7V 22 MCEHT AL X, HFOF 7V 27 b OSFHEHE
(responsibilities of object) RPHHELS R A TV ELENH L5 5 THAS [Wirfs-Brock 90].
L2zdSoT, 7O 56084 7Pz b LTOT YT LAOFHEHL KDL TW
LBELL I TN EVEEICHBEMALLENF DS, 29 Live [ 7V MIEOHE
#& (associations between objects)| AL Y, YA F LL2EDIRIBAIFRTE
BWLDIZHoTLE S, A7V =y ME. BY (attributes), A7V b OB
(associations)., ¥¥BE (functions). BHY (purposes) ICX o T, FHIFT oAb, + 7TV
2 MEMTTO YT LR EZLLE BLDOFAAY SAFADT T I 27 MIZOWT,
HHIZE LT OREREOHRMEZHD 202350 LOBEH L TBLLEN H 5,

DED L) M zfoT7u s s a%#bE3¥BLE, APOHORFLR/ILLT, F2
AVEZBFATOSSLOHMEL LTOREREEZET, EOL)ICLTHRFET 50 b6
a7 5% v [Maturana & Valera 73],

Turs aEROFEE LT, %@lo&%@#bé%ﬁ]%h

HBIFEGO DL LT, 70y 5 a2 BRHERIC L VERT 5

AP SFMAERIC LD, 7075028 THHE

BEKESHEICIOMABLIRBRL. IS5 TTFRTIAEERTHFEAEI 96]

TS LAEMERCT, U5 ARERTA A

F— g N—= 2R LHRNBC LY, TS A ERT AHE

CESASICKS)



DL, QIZoWTIHHRD [BR. T 910z, QIZonTIICHDOA Y EETHNV
(AN 96 DHFZE, B2V Tl prolog DRFEMRE, MFEREB LA ¥ SEBELHWTT
075 ARBEO YR 21T o 12 EhH 5 [BH - F% 96).

EARE T

HALT 57075 A% prolog® [ A5 FEE) 2 BVTERT 2EANRMAALERRT, ¥4 T 7T
A EERVTESNEDREICRUT 2 FROREAPULETH 2, [WH &) 2/ BT HEILN o
ZAoNBN, FNLEFALVHMBERACTA VT AV ML, EFT50085%0E—DRETH
B. BTOBRBEIZ, LT B TSI ANTUSFAOBRAICBNTEOREADPE2FMETEZ &
Thas,
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