JAIST Repository
https://dspace.jaist.ac.jp/

Title goodooooooouooooon

Author(s) oo, 00

Citation

Issue Date 1997-03

Type Thesis or Dissertation

Text version aut hor

URL http://hdl.handle.net/ 10109/ 1025
Rights

Description Supervisor: oo 04, ooooooo o0

AIST

JAPAN
ADVANCED INSTITUTE OF
SCIENCE AND TECHNOLOGY

Japan Advanced Institute of Science and Technology



O o o

Jogooooooooboobooon

oooo OOdb god

goguboboobooogao
gogoubobogbgobdood

510052 00O OO

19970 20 140

Copyright © 1997 by Yoshiyuki Kofuji



u g

go,bgduoobouogoooubo, gbbooboooboo,bboouoobood. g
gobd,guobgbgobgbguooboobobouboboboboo,gboon
goobogodbgboboobnogbobouobobdoab. obog,obobooodgn
godbogodgbguobogogbobogo. oo, booouooboooad
ODOooooOOoooooobobDbOooboo ooobo,obooooobbobobbooOoo
goodgoo. go,bogboogbogboobnogbo, gboubooubouboaooo
googod.



1 Odgo
LI OOOOO o e e e e
1.2 00000 ..o e

2 Duobogbobbooboobod
21 OOOOOO oo e
22 OUOUOOOOO0OOO0OO0OO0O0 .00 s s

70 S I I I I I I
23.1 OUOOOO oo s
232 O0OO0O0OO0OO ..o e e
233 OOOOO .o

24 0O0OU0OOO0OO0O0O0O0O o000 e

25 OUOOOO ..
251 OUOOOO oo
252 O0OOOOOO .o e e

26 UOOOO0O0O0O0OO0O0O0O ..o oo e

3 ouoboubobobobogno
3.1 OOUOOOO oo e
3.2 OUOOOO ..o e

[\]

© o N o ke W

10
10
12
12
13
13
14
16



3.3 00000000000 .o e

3.3.1
3.3.2

UODODOOO0 .« e e
OODOOO ..o e

3.4 O0O0OO0OOOOO .00 o e

3.4.1

N

3.5 UUOUOO0OOOO0O ..o

4.1 OOOD ..o e

4.1.1
4.1.2
42 00O
4.2.1
4.2.2
4.2.3
4.2.4

5 o

000000000000 ABCL/f. .. ... ...
I
OODOOO .o e e e e
OODOOO .o e e e e
UOO00O00O0 ...
0

A0J0O0DODooOooo
Al message UL . . . o o L L
A2 agent OO .o .0 0 0 e e e
A3 blackboard OO . . . . .. . Lo
A4 OOOOO o e e s

B 0000

i

30
30
30
31
37
37
42
44
48

50

55
35
26
28
28

60



2.1
2.2
2.3
2.4
2.5

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8

L[

DSSOODOD (00 12 0000) « oo ovee e 5
0000000000 (00 12 0000) « .« o v v 7
00000 (OO0 [OD00) .+ o v e et e e 10
0000 (OO0 [MO000) « o oo oo 1
0000 (00 220 0000) « oo v oo 17
1 L 20
I 21
UUOOOOOOO0 o e e e e 22
UODODOO o e 23
UOOOODO oo e 24
UUOOOODO oo s 25
I 1 OO 26
UUOOOOO0OO « o e 27
OODODO .« 29
UUOOOODO oo s 32
O0000 (ODO0) « o oveeee e e e 33
agent 00000000 (DOOD0) « v v veeeee e 38
agent JOOOO000O0 (OOOOO) . ..o ot e e 38
agent 00000000 (0 agent). . ... ..o oo oo 39
000000000000 (1)« « e oo ee e e 41
000000000000 (2) « + e e oo ee e e 11
D000 (QOO0) + oo eeee e 45

il



49 00O000(0O0OO0OO0)

v



10

HENREEN

1.1 oot

oooonn

gogogoobod,wmodbdbggubobobobobobooonouonooboog
g, dbodgbogbbodbodguboubogob. oboobbodbd
googo, bbb, bbb obogboobounboobobogn
U, budgbgogboggbboggbogbboobboonbooobooooo
. gbgbubogogobgog,bobobuobo «obobo»o,gbooboobooon
gobdo “«cogbgrobo.gbboobooboooboboboobo. «boob»gon
gougodgodoodoogogo,bpobogbgonouogbobb,bobago
gobggbboggbobooobboubobo, bbb boonboobboouoo
gobogouoboodgd. «buggrgboogunbouboouoboon, bggoogog
gobubooouboboouboogooogogo. gobgooogogogoao
gootogobdb,gbgbogbgbabodb,boboobobboubobodon
goudbogbagbogogbo. gbouoobboboobouboubob b,
goboggboguboouoogooobnoboubo. bboob,oobnboooa,
gogoguoboobobobobobboboboobog.



ogoodbooobgod

gubobbgoogoagbboubboobuogbooboobooboobon
go,bgbuoguggobobuogbogbobobooboobobobnouoon. b
gobgbgubooobobgobo,boooobgobobobo,boboobobn
goodobogbobobbobbbboobboobb,boubboobboobbg
googoot. gubobodgb,gbogbogboubobogbauba. bgoa
gboggogod,ugbogbogboouob,gbobogbobogubobnooooo
O0O0,0000000D0O00000C0C00bO00OODODODOo0OobODbODOoOoO o
go. bgbdgob,gbogbdbogbobo,bobobobooboboguboog, o
gbobouotgbogbdob,bogbdgbgbobnoub. bogbogbooobogo
good, bbb oobboboab. og,guogoo
godbogbogogbobobogoobgbobouooboboob. oo, bd
O00000ODO0O0ODODOO0ODO0O0OOO ABCL/fO00000ODOO,100000 10000
gobgbbtbbogbooboooobbobnboob .

1.2 0JOoOood

gogbgoabosgboougb. gb 2000, 0b0bobobogbobo
go,tdbogbogbobodg.3pubuodgbodgbobbgboobobooboadgn
godbogodbadg,40bgoubogogbobou, gobouobnboboud,
googbugbooobooboobb. oo suuboobooabg.



] 20

Joddotdodgodotdoodnt

guobd,bobbobbooboubgbbobbobooboooboo. obobbo
g,ggbdgbgbodgbobogbobbogbuooboboboboubob,bobd
ooooooooooooOOoooooboDOOoOobOobDODDObOOObObOOOp)booDo,
oot obboobbobboboobuooboobouo
00000000000 40000000000 0000 [23joooDooO.

2.1 OO0O0O0OO

go,00boboooooooobob,bobbobooobobob,bobobo
gogoouod,gbogbgbgbgogoboboobobob.bobo,0obbon
gogbdbda,uogogbobuobogogbobaboobobobuoboobo
gogoooboobooboon.

googoodobooboboboboobobbobob.

godt. bguboodgo,bbgbgboboobobobobog,gnoooon
gooooooon.

got: gbogobodod,bgbogbogbounognog,gbbogbougbago
googooooog.

good. bguobogbo,gbouoooobgbodg. gbod,bogbodgoo
googo.



goodgoougb: gbooubobooooboboubooou. oboo,oboba
gubdbd,gbobgogo,uoooogbogobgbaog.

goougboudbouooboobobbobobobobooboobboouoobnog
gobd. ogbbobdogb,obbobobbobooboboob. bgbodgoda
gbotgooodogbouboboubobo,ggbobogboboobob, bd
gboogbotgooguooooog,.

22 UObOboUoobbbouooobouo

OoooOoOoODOOOOOO00O00bO0000o0oooboooboobo.opoD,oO [
goodoogoggo.

2.2.1 0OJ0OOoOood

gooogbo,bggbbogubbogubboubboobbooboobbood
godbogogoggd. oo, bbb obonooboobonobbooon
oo, bbb gbdgboboubobobobuouoo. obog
O00O0O,00000 2000000000040 [20].

1.000o0d

gbboodgbuboogubooobbooobboo, bbb uooubboouboan
gogbdbdobogbdobobobobobodooubuobobobooono. oo
gobdboooobdboobobobbobob. boboobobooog bsso
uo.

DSS(Distributed Sensing System)

DSSU,duubgbguogbobogoooboobdgo. bggooooo,ood
gb, oo, gbagbod. bogbauboobdagsgubooboooabo
googn.

Job:. gbgobdobodbogobbgbbobooboab. booogoboon.



gbodgb: gbogubooobooobboo. oboouboouboouoo
O0000o0oo0o0O.(0Oo0bobobodobobbO,0000bobooooooooo
O00ooogoooo.)

good: bgubgbuogbooooobooog.

DSSOUbdupoubgboodg,goooooboboo. coooboooon, bd
OO000000Cc00ooO0ooooooooooooog. (B 2.1)

MDDDDDDDDDD

gbobooboboon

gooobobogoo

0 21: DSSOODO0D0 (OO [12]0000)

gogoo

000000000000,0000000,0000000000000000000
0D0o0o0ooooo (2.

gogoodod: dgbudgboggobbugboobob,bugboobon
. gbobobogooooboooo,gboobouboobobobbbbooog,

5



gbggbooboobobobuogbuogb,gogbooboubouoobnoun
gubobobobobooogoo.

good. ogogood,dgbgogbgbbdg,ooboooboboobgobadb, d
gobogobogbguoot. boggogbooobogbo,bogbbobo
gugbbgooguogbodgn.

gogugboboogogogo bsstuuuououotu. godg,oogobooogod
gubodbuodgbouoboubobbood “gbo»boubouoboda.b2abanood
guobgboobogobdg.gob,bguboobobbobobooooboobobn
gob. boobobgooooobog,bobbubobooboboubobbobo
OoO0oooooDoOogo.(bogo)

2.0000

gobogbbogobboobbogbboobbooubboogu,ggbbodgn
goobogodb. gbgboobb, bbb obobogbobonogo
000000000000 0000. 000000 Hearsay-1I21|000000O0O00O0ODOO
goood.

goooo

Hearsay-II U O OO OOUOUO, g ooobbggoooood, gooagog
gogogoeotbgbogogooooon.

googbbogboago,gbbogbbodgb,gubaubog,bogbboobodgn
goodob. g, ggbogbouboobooubgu,1ggbogboogoo
godbogodgbogboguo. bogogboboooou,gbobouboobooboon
gbogoodgob,bgobgbbabgobobobbobobooboba. oobobd
goooouoogbaod.

gb: guudgod,ugoobouogoobogoobonboboboobnboboooo. g
gobgubodbodbogbbdgubudd. Hearsay-Ioggoog, 0od
go,do,dgo,gbgrgogbdugbobuooogogobg. bgbooa,
guoodbooboobobbog,bgbboboobogbodobonba.
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got: gbgdbuogubogubobogbnbogbbobboobobouoboooboguo
god. dbgbgbobobobobobob,boboboooboubuobooo
guobogt. bguoouooubogbogbogbooo,bgoogboobo
gobd. oo, ggubagboogubggbbooboogboau, bd
gbogbogbogbuogbouboouboobooboouoag.

Knowledge
Source

Knowledge
Source

Knowledge
Source

vy v

BlackBoard Control

Control
Data

022 0000000000(00 (1210000)

2.2.2 0O0O0OO0OOOOOO

gbogboboguogbgboboboobbobobooobob,obuobboobooo
googubbogbobgobbtoooobbogoboa. boubogbbobobogoo
gobo,bggbbodggboguboogbbboboboogbbooub. oobd
U, dbbduboognoagbbuobounbooubbooonboobboogun



g,gdgbogboogobbgbooggoogobobbouog,ggoobboboooboobogo
goguooubogbobdgbooooboboboboboobg.

gootbdbogbgooobooboou, gbobboobogboub,bobon
gobggbboognboobbboubnboooboonooobnoog, boogoo
gooduboogboguboonogub. gbbubboobboboogoogoo
googo,bgbogbogbouggboubobouobobou, obouooboobga
gobdgbooogogooood.

goo,bogbooobbogubboobobbodbboobnbooboobbood
U.ougobooo,goobodgbogbogboobouboubaou,gbboada
OoooobOoooobobOobooobboboooobooboboobo.(bboo)ooobo
guobgubgbgoboubgbbooboobobboooobob.oog,oon
gobogbobogbogbboubdoonbooboboboobb. bboobodgoo
gobgbogboooboooooobooboob. bo«wboogroboboooobn
gobouoboogbgboouogb. gbgbuoobobogboab,bobogad
godbuogouboubdbouogbobnouoob. oy, goobogobobogo
gobdgbgbogoboobooodg,bgbgbbbuobobooooboob,ooon
gooobooo.

2.2.3 0O0O0O

Joooouoogoog

gobogbbogdbboobbogobba,gbboobboobboobboon
U.ouggoogoagbabogoougoo,bogboboogobbonbaobnb,bd
godbogudogbobooboobobob. oo, bbb obonobnooo
gogoouo,1ogboguuoubgbogboouooooboobobobobogoo,
gobgbbbogobgob,obgubbugobouboooboobouonoobn
gooboboo,1bogoobootdbodb,bbobbobnogbbdgbogbod.

goobogogogbdgbago,bgbgbauobbbouoobobaogo.
godbuogodbdbouooboboogbooouboo. bobo,oboooboad
gobdbgbobuogogbobo,bobubogbobobuooooboobobo



godbobouogboouooboooob. gb, bbb obbboobboobobon
gogbdbogobobbob. bobuobogouoooooooobooooooayg
goboogbd. bgtub1ggbbooogonbobboobooobonboobd
godb. oo, uggbogbdbouboooboubobonooboobooonooon
good.

goo,bgbgbgugboboobgbobonobouobnouboooobooog
gouodogogbdgbgogbobb. obobobuobobooobbooobon
googoooog.

oo obbobodboooooogd

gooogbogoboggonboguboobbobbooob. bbguboooooboo
gobgogodgob,bgbbobgboubgobgoooon «ooo»obo.obb,
gboogobodgboguboubobbboboobboooboubbo. oogbo
gboi1bgoooboogogobag,bododboboboooboboboubn. bd
god,bugobbododbuoggobouogodgb, b oooboboouboba
godbogoooobobuogoobooooouooobob. bbb o, ba
guobgobbooob,bobooogbooobouboubooboobbuooobbn
gooobogboogoooboa. gb,gbbobooboobooboob, 0o
goodbuogboogboobogboboobboobbobooboobooboun
goodgoogoguod.

gob,t0bubogbogoobobouooboboooboob,oboubobobboo
googbuogoonogoo.

2.3 UUO0O0O0ooouuooooboooooooooo

gobbguboobgobbouboobboobboooooboooboboobn
OoO0oooo0ooooodpooo. cobooo,00boobooooooo 10000
gugubogododgbooogogbobgoobobuooooobobouo.bo,a
gboogbuogoaubaub. gbogubauboaubagod



2.3.1 00400

0000000000,0000000000000000000. 000000000
000000000000.0000000000000000000000000,00
—~ 00 (0230)000000000,000000000000(A),0000000
0000000 (B, C),00000000000000 (D,E,F,G HO0DO000000
00000000, (0230)

000000 ANDOOOOOOOOO. 00000000,ANDOOOOOOO ORDO
00 EXOROOOOOOO0O,0RO000000000,00 EXORDO AND O NOT
0D00o00ooooo.

000000000000000000000000000,00000000000
0D0000000000.0000,000000000000000000000000
000000,000000000000000000000000000000.000
00000000000000000000000000.

B—D /\
A—C C—»G

023 00000 (00Q0000)

2.3.2 0U0OOO0OOOO

gogoooboboboooog.
e OO0, 0D00O0,00 0SS, b0uubunb,bgboogo.

e LD OODO,1000DLOLODODLDO.

10



oo, ggugubogbbouboa, gboubooooouon
gubd. gogbod, bbb, neded 0000, 000000000 ANDDOO
go.

gubguoguobub. gubodgbodbuogbogbb,bogboaoo
gboogooooog.

gbogbdogboobobbogobod.
gboogbudgbggbuogbooooobooboag.

0000000000000 20000000, ooboooooboooo,bood
gobdbobobobooooboboboboooba.

object(U OO O)

- J
A\ 4 \ A \ A
X Y| e wo| |z :;uooood
X ->H X -> E z ->D 00000
y -> G

agent 1 agent 2 agent3 | 00000000

LAN WAN

024 0000 (001)0000)

11



2.3.3 0U0OOgn

godbdboguoogooogbgbgbonoooooo, gogooabgbaod
gubdobogguooobbo, bbb ob bbb oubboouoo
gubguogbd. ggbgo,gbouboobobboboobouboobobn
go. gb,gbogbogobbbgbbobobob, bbb oubobobobod
gboogoogbooduobboobobboubaobobognogoo.

gbboogdgboggboogubogbbo,ggbboogbboouobooboogn
gogdgboo,bggboogboubooubooboobboab. gub,gbouogoo
goobdgogbogbdobobgobobobobobuobuoooooboo. bogoo
godbogogbogbdab,bobbgbgbobouoob. obogbobobodgn
goougbouogboodbog,gbnbguboubooogbognDo.

24 0JO00OOOOOOOOO

gbbodgboogbbuogubuogobuonbububoboooouooa, oo
gogbodgbdbgoobogbo. bbb oo g
O0000000000D0 (agreement) 00, 000000000000000O00O0DOOCO
00000000 (leader selection) 00, 000000000000 (spanning tree) 0O,
0000000000000 D0ODOO00b0D00000 (mutual exclusion) D0, 000
O0000D0O00o0oboooob000obboobOoO0d (information dissemination) O O,
OO0000. 0000000000000000O000O00O0O00OO0ODO0OODO0O0OO
O0O0oO0O00ooDoO,000b004000000000£0 3]

gogdt. bgogogobooboa, gbgboooobooonbga.
gogood: oguobgboouogboogobobooooboboon.
gogodod:. g, oububgbgbgoboboooobobobann.

gogdoub: gggogbbboobouoguboobooooog.gboooba
goubobooboood.

gogbboubobobobobooboboooboboubuobuoboboboboon

gogooobooda,boboboooobodboboboooooon.

12



gb40000u0ggoog, oo 2bbguoooboon. obo,goboa, o
gobdb,tobgogobgboubooboobob,gggboboobooboobobn
god. bgobogb,bgbdgboobubobobbbbobooobonobodgn
godtogodgogboaoo,ugbgbobogbobobo. ooubougobogo
gubdgdgboogoo, oo booonbooubbooono
god. b, bbb oononooon
gogbdgbdgboobobobobuobobub. bobobobooubobooon
googb. gbogbbogobobogbogbo.

2.5 UO0OOOO

O0000,000000000D0O000,000000000DODODOD 4)oOD0O0O
gogon.

2.5.1 0O0OO0O0O0O0

godbooogbogboguoboobobobonoo. obou,gboboobon
guobguogbooobgouboobo. gb,obobboboobouboobobn
gboboogbbogbboobbbo, bbb boobboobboobboouno
goo.

godbooogbogboguobou. oo, boboguoubobobon
gobggbooguod, bbb boobboonboobbooooo
gogogod. ogo,gbgbobgbgbobgobboboboboboboog,
gbooogbogbodggbaoboobboobogboouboobooa. obda
OO0AO0OOCCOD. DODOoooooobboo(@mobooobooboo)Acbbooooo. booo
godt,Abbogboboguoodbooobogbuooboubou,obodn.

gogbgoboobog,ggbgbobuboobgboboboooobobobo
gb. gbgbogboobbogbgbobooo,bgbobooboubobnobodgo
gobgood. g, AtdggboouboubobounAbnogod. bogooo
godbogogod. ogbbb,bogbogbgbdoboobobobooonogn
googodu. gubo,bogbogoobbogboubonboob. goboubogo

13



000000, McDermott [0 Doyle O NML-I[15], McDermott 0 NML-II[16], Reiter O O
000000 [14], McCarthy 00000 [17/ 00000, ODODODOODOO,00000
0000t Reiter OO UOOUOOOOOOOOOO

2.5.2 OJOOOOOO

gbogdbgoboobouog,buoggbbbobbboooooboooooan
goggooogo.

goooooo

oooOooooooo(wbyooooo. ooowOoooog,pOoboooooo
googoo.

a: MpBy,..MB, /vy

000,e3,y00000000.000000000000000000.7"00e000
000,000i0000800000000000000000400000. (000
00,3000000000000000.) M(-CANFLY (z))/~CANFLY (z) 0000
000, “000000000000000000000000000000000000
0 o0oo.

ERN

goooouooodg «ogrbouubdgt. oo ooooouoa
googogoguboou.gbogobogbooub, b uooooboobogo
gooobouogoogod.

CDG(D,E;,E)={y:(a: MBy,.,MB,/7) € D,a € E;;and for all i,-0; ¢ E}

000 ThX)O XOOOOOOOoooooooo, cGD(D,E,,E)000000DOO0O
E,E000000D0DOO0D.FOO0OOOA=(W,D)ODOOOOO.



goon

00000000,00000000000. 0000000. 0090000000
000000000, D = {Bird(z) : MFly(z)/Fly(z)} 000. 000, 0000000
000000000000000000000000000.

Bird(A) : MFly(A) Bird(B): MFly(B)
Fly(A) ’ Fly(B) o

000000000 W = {BirdTweety)} 00 0.

Ey =W = {Bird(Tweety)}
Fy = Th(Eo) U CGD(D, Eo, E)
= Th({Bird(Tweety)}) U {Fly(Tweety)}

000, Bird(Tweety) : M Fly(Tweety)/Fly(Tweety) € DO O Bird(Tweety) € E,0 0
- Fly(Tweety) ¢ E 00O, CGD(D, Ey, E) = {Fly(Tweety)} D0 O00O.

By = Th(E;) UCGD(D, E, E)
= Th(Th({Bird(Tweety)}) U {Fly(Tweety)}) U {Fly(Tweety)}
= Th({Bird(Tweety), Fly(Tweety)})

By = Th(E») U CGD(D, Ey, E)
= Th({Bird(Tweety), Fly(Tweety)}) U { Fly(Tweety)}
= Th({Bird(Tweety), Fly(Tweety)})

E; = Th({Bird(Tweety), Fly(Tweety)})(i > 4)

000, U2, B = Th({Bird(Tweety), Fly(Tweety)}) = E 0000000, Fly(Tweety)
OD0D00O0. 0000000-Fly(Tweety) ODDOOOO0O0OOOOODODDOOO.

Eo =W = {Bird(Tweety), ~Fly(Tweety)}
E1 - Th(EO) U CGD(D, Eo, E)
= Th({Bird(Tweety), ~Fly(Tweety)}) U {}

000, Bird(Tweety) : MFly(Tweety)/Fly(Tweety) € DO O Bird(Tweety) € E,00
- Fly(Tweety) € £E 00, CGD(D,Eo, E)={}00000.

15



By = Th(E;) UCGD(D, Ei, E)
= Th(Th({Bird(Tweety), ~Fly(Tweety)})) U {}
= Th({Bird(Tweety), ~Fly(Tweety)})

E; = Th({Bird(Tweety)}, ~{Fly(Tweety)})(t > 3)

000, U2, B = Th({Bird(Tweety), ~Fly(Tweety)}) = E 00000, ~Fly(Tweety) O
000 Fly(Tweety) OO0 0O0O0O0O0. O0ODOOOOOODOOOOODDOOOOOD.

2.6 UJO0OOogoboogoodon

gbbodbbogbbogbbogoboboob,buoouboubbooobbooon
good. ggoodgbooggoooobooobooubo. goboobobouoba
gogbobgbooodo. gogbubobooooobobobob. oboboo
OoO0ooOoooooooo [23).

good: bgogogodgb,bgbdbdbobobonouooooboobooon
gub,0ubobobobgooooo.g20bgboooan.

gbbogbod,oooboubbobbogbboooboobnbobobbooon
000000000 [22/00000000.

gubogbogoboouboa,guboobbooubboounboonon
. gubgobooboooooooooboobooog,booboan
gbogbgbgbo. bbb obdobobobuobobooob,bd
gbdbogogbogoobgnooboobobo.ogbbb,oogod
gbogboobogboubouoobbouboonoag.

goodgobb,gogbboodbog,gbogognobonogb. obdag o4
oobgy,booooogoboogboooobobogoodon.

-1, v, 00000000 «,000000
T = 1 u,u, OO OO0 0O00

9 1y Uy

1/ -1, gogoodao
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googooboouboouboggg,bouboubouoboboboooogoog.

d?“z(t) o * 1
- __%:Ihﬁgﬁ)—-§ > (T+1),(1)

e;;€T;

1
- 1+ exp(—mri(t))
oo 7, =";+7;000, 0,00 0000000000OO00OOOO0OO.

(Hooo1o0OoO,0000000DOOOO0OOO000000oObbooObbODDO, O
200000000000 on. ooooooo
goooooo.

0000000, 000000000ooo00ooooo0oooooooooog
oo ooooonoogo.

) 000 t00000000 , 0000000000 0. 000 (vhyooooooo,
0000 0000000 00000000000000000000000%0000
O0,00000000. R(y)ODOO r(¢)0 j0,1)0D000O0O0CDOOO0O. D00ODOOO
00 (Ri, Re, Ry, RayRs) = (1,1,1,1,1) 0000000000,

R,(¢)

025 0000 (00 [220000)
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1 30

Juobdotdboodododoonn

godb,dbubogbdbobobuboobobobobbooobobobg
0.0000,000001)oDooCcbOO0CcDO0CobDO0bo0goOg,0coooboooooo
guoodb,gboggobgbogbogbogooa.

3.1 oot

O00oo00o0,000000000O0 nocoodo0og,ooooooooooo
goodboooggod.

Joooobooon

OD00O0OD0O00,00nobobo0o0oocogoo.

gooog,obooo,gboos, bbbt dguuooonoobobooog,
gbddbi1gbagbooboubobogg.

goboubdbobgbooo. gbobgooobobooobobobb.

gooogbda,gboguooboguoa,obbogbbogoboobbonn
uo.

gogdobgbboud,gbubobooobobobo. bogooooouoon
goboobobobob,boooooon.
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e UOOULO. OD0OLODLDLUO,bUOU0ObLOUbLObLbUUbLO,ubobL b, oo
gubub,bobdgbobdb ANDODOD

e UL OUDLOO,b00DLOUOOUDLOUDLOODL. bOobbobUuobogn
guogobbguodbooudgbag,gboubobouboooobooo
guod. gu,bogobboubuogubog, bbb boobouono
gubgboboboboouo,bogoboboboooon

o UL OOLOO. DOODLOOL,0bbodbbooubobbboobbognogn
guoguo. guoguoguoo,bogbodgbuoobogbnooubonn
gb. gbogbogbbgbooboguooboubouoboooo.

gooon

gbogooooooboobooogbod.

e OO DUUOLOLObDUODLOUObLUbLUDLLObLUbLbLODL.. ObOD
go,db,dbgboougogbdgbob. obubuoooooobuooooo
gubgobo,bgubgubooboubooboubooboooboooboa.
g, dgbooobogobogoooboogbb,goboobogboobd
gboaooaoooagn.

e JOUUDUDOODODLOLOO,0b0ObLbLUbLODLbOUbDOOOObL. OO,
O0oooOoooooo0oooo(ooo0oooooooooooogooooo
O0oooO0oooO)oooooooooDUooooooooooooDoog.

o UL UUUODULUOULOLUL. LU bUbobobbubobLoU
gu,guogobbobooguoogboboobouboo. oo, ubooogd
goboggboubotbbobbouboub,gbogbogbogb. ogbo
guoogbogoggod.
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____________________________________________

3.1 gougodd

3.2 0O0O0O0OO

oooooo,bopnoo0,0bobo0g,bobo0oooobooobobooobo
guobd,bgbbobodgbdgobboobguboobob. ooobouboobobn
gooooodo,bgboboboboboboboobobob. gob,bdg ANDOD
gobogoodbggboauboonoouoo. bogoooubogobbaoo
gboogogodoogooboobgboboonbonoob. oo, gbogood
bbb boubnbouobouu, bogbbooboouoo
gogoguogobobgogod.

gooboogbdoags2bgtd. ggodgbogbogbogbboogb,bogbdn
gbooubgogbogboobbogu. gbooubouboobbooboouo
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. oogboddbobdgoboobooubnbooobboub,o0bgg s1-x400d
gogbgubogoon “outle=1"00000000. DO0O0OOODOOOOOOOO
O000000000 “ut9=1",“outl7=1"0000,0000 “S1-X4’00000. (OO
U,000000 ANDDOUOODDOO, dbdd “ut9=1"0 “outl7=1"0000000O00
ooooooooooboobooog)ybbopbooboooboobooobobo,obobo
goodbugbouogoouoouooboogn.

SLA3

S1-A3 |
SLX3 SLX4 SLX5 SLX7

—_—
\ N
outl5=1 out8=1 outl6=1

S1-X3 S1-X4 S1-X5 Sl—&

outl5=1 out8=1 outl6=1 out9=1 outl7=1 outl0=1 outl8=1 outll=1 out19=1 out20=1

1 N ] N ] N,
outl6=1 out9=1 outl7=1 outl7=1 outl0=1 out18=1 outll=1 outl9=1 out20=1

03200000

3.3 Uuboodoooogd

3.3.1 Upoooood

godbo,bgbogbooogbgb1bgoobboobbobob. obobon
gobgbdobooooooooobogobobobobn,bgbobodgogbgbgod
googob. g, bgbbougouogbouboooobogboobno. bgoa
godoouododboo, bbb ouogboobbooboo,guboobogo
go,gbguogbooobgbooboob,bogbobbobobboooboboobn
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|
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__________________ :
OOooooooooon
000000000 noood
oooo
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U 33 0dbugonogod

3.3.2 0U0OOOO

guobogubobooogobobboobooboobbo.gbbobo,bobbo
U0 phen OO0 O, D000O00OO0DOOO0OO, 00000000000, 000000
godbobobooubdod. bgbgbdgbogobbbb bbb ot g
god,bgbugbgoguoobogboouuboboo. gL, mooobg
gugbodouogooggoogoo, ot bbb ogboogoaoboa. o
O,0000000(@ooOO0)Oo0000obooodoobObOoooooDO,000oo
OO0O0o00o0OO0ooO0o0ooogooooooo(oo)oooo.
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034 00000

34 UUOOOUooon

godooo,bgbotgbobobbgbdabogboa,gboboobonooon
goobobuogoauoouoogn.

1.0040d

gubobgogobgboooboa,goub,bgbbobooboobooobobad
gooogbogbogubouboobbobobogbbobo. bbobooodoobd
googb,tgbotbooogbogbogn.

. bbb onobboobonooboboooobub. oboba
gobdboboboboooooobobobogboboooog.

2. 00oboboobooooboubobo,bobbooobobooobobbo
guo,tgogubogubogoogobouoda. gbogbogbognoono
Ooo00ooog,jooboboobbobooo0oo.(moooooopoboboog.)
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. 0uguoogoog, g boubou. bogboobbogonoa
gubdbobdg,gououobobboboboog.

oo
oooooo

good
oa oooos—

oooooooao

e

oooo

U 35 000000

2.000000

goodgt:. 1.0gubogbbodgbbogbb,booboubbooubboouoo
ggogooobouodgboodb. gbognoouoobogobooa.

2. 0gbgbobobobobuobubuobuobuo.b0oboooobobOobo
gboooboobdgb,bgbogoboooaad.

. 0000 phen OO0, 0000O0O0OOOOODOODO.

4. 0000 tree000OOO, 0000 O0OODO0OOOOOOOOOO0L, OO
Utree OO OQog.
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gooddo:. 1. oudgbbouboobboobbooboo. ogbbuooodooo
guobogooogobooob,bgbobodaobo. bbb, bobbdIn O
U-out 0000, 0uwt000-In0000O0O0O0OO.

2.0000 phen OO OOO0ooooboooo, bbb, 0o
gb,goodogbogudoutnbb,dgbogbobuodbduid In
gooogoodn.

4 Y

Out |- a3 Out | a3
in |.aladab In | aladabas
, , > 4 \
~In’ A B In A B C
a4 @2 W ® o a @2 W ® @ a2 &
()R1 (OR2 (1)R4  (1)R6 (D)aR7 \ (DR1 (O)R2 (VR4 (DR6  (O)R7 (1R (O)R2 (RS

Out Out

,
,
,
,
,
, ,
, ,
; ,
k
k
‘
,
L
N D
o
N
N \
N B
N ()R3 ()RS
\\
AN
A
AN
\ \\
\
\

036 0dooogo

.unonoooo

googgbogboguoouboobnoooboobbou. oubouoboon
gogdu,gbgbobgbgbbuoboboboboboobouoboboboog.

gogbgbgboboboboboooooog, gbobbobdgbgboboobon
. oub,gbggugbogbagboobubouogbogbogbaobod. d
godbogodgogbobogo,bgbobouboouoobobobo.bobg
gobogdgbobogbboobboguboobboobbooobboobb,ooba
gogbbbogobuoogbooobugoobobuoboob,obooboban
goodgbouggooooubooogbod.
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[DODO]

/DDDDDD

In
D

/N

a3 a8

M/C\ ......... /\ /\ /N

a6

[0o0OO0]

U3 guodbogbogbodn

g3rb,gdodbogubbgubgbuogbobuogbauogbau. onoan
gbooggboogbggoo, obgubogubouogbodg “Arrbodda. guo,uod
gobdgogbogobgb,ugpoubogboubab “«cro “brobuguubgbobn
gu.obgboobodgobgbooooob,bodobobb1bogbbuboobobn
.

gbouggbogbodggboubogbooubooboouboa. bobbouo
googougoooboob, bbb ouooobouognooa.

3.4.1 QU0Uooooooooob oo

goobboguobooboouboda, gubbogbboogbboubobbbodgn
gobd. bgbognogubouogoo.
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. goggooooa, bbb oubobbdobuooun
gubdgooogbobgobn.

2. 00boboobobobon. bt b, Ry=1000000000 100
god, R,=0000000000000.

3. R, =1000,000000:10000b000b4g,boubouboooboon. o
OR=0000,000000i00000000D00O0.(ODO0OCO,0000CO
googboobooooo “buorgbbobdboo. boobobob R,=0000
Oo0O0DO00iobobOOo0ODOo0oooooooo.)

D000000,0000000038000000. 0000000000000 (1)R;(0
0), (0)R(0D0), (x)R(000)0000,0000000 “0000”000000000
00.000,00000000000000000000000000,0000000
0000000 100),000),*000)000000000.

(Dooooo h (R1,R2,R3,...,Rn}
In out =(1,1,1,....,0)
A2 AL
£ F G § ¢ b
a5 a7 al a2
(1)R5 (L)R7 (1RL (*)R2
&
l oo
(Dooooo R
In Out 00o0o00oO0oooon
A2 /A,l
E/F ‘G K c b
65/\a7 al a2
1 1 T
&

038 0dbuoboogn
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3.5 UO0O0O0OOOOOO

O0DD00000 (In0O0OO0)0 Reiter D0 O0O0O00ODOOODOOOOODO.

gobboobd: obbobbbgoooougobgog.

ade:

d—agt(z;): MR, = 1
O(z:)

O00,dagt(x) 00000 x0000000000O00CDO0O0O0O,O(x)O0x00O
gbogd. guogbod,xggbogbuodgguodo,bouabbogbrbobd
00000000000 OoOx)bobDDbOb.bObbOo0bOoboOoOoo

d — agt(agt;) : MR; =1
O(agt;)

D={d:d= (1<i<21)}

gogoguououb. gbgbob,guboogoooouoboobobooo
go.boogoooooogoon.

d—agt(z;,) N\R; =1 — O(z;) CW

oo0oDOO000 (InOOD)00O0OO00OO0OODDODDOOOOO0OO.ODObObOODO
pdgguobogbuogbouboouboouboooa.

E=UZ, B
Ey=W

Ei, = Th(E;) N CGD(D, E;, E)

CGD ={y:(a: Mpy,.,MB,/v) € D,a € E;;and for all i,-0; ¢ E}

OO0O0o0oOo0odoooOooooboooboOoooo (@ 3y.00,000000 200
ool ouwtODUOUOUoouoogn “Arr o, 0gboguoogbodgd 204d
oo, mgbbogubonoouoogo.
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(booooo h (R1,R2,R3,...,Rnp
In OUt :(1,0’11"-"1)
61
B CD
al a2
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J oo
(mooooo h
| out
n A1l oooooooooono
/i o)
al a2
1 0
\L
0 3.9 0000

29



] 4 1]

U

guobd,dbboggobobboboub,bgoboboubobbooboooo
0000000000 ABCL/f0O00DOODOCDOOO APIOOOOOCODOO, 00000
O0O0O0O0O. 0000ooob,00o ABCL/fOOO,00D0OOO0DOOOO,0D0000
go,dboggoguoguod.

4.1 0OO0O0OO

guboooguboooguonobooa, guuouboo, bbbogbobbooun
ao.

4.1.1 00000000 0ODOOO ABCL/f

000000 ABCL/f0000000. [24].

future 0 0O O

UUOD0O0O0 Halstead DO UOOOUOOO. DOOODO futwre U0 DODUOOODOOOO
OD00O0O0,ABCL/f000000000COCCODODOD. utwree DODODDOO,000000
00 futwre DO OO0 0O0O0O0O0O0O0O0O0O0O0O0OUOOO0O0O. 00D0ODOODO future OO
googouoobdobd. ob, b0 futwee OO OOOOOOOOOOOODOO.
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goooooogoo

ABCL/fO0O0000DO0OO00OC0DOOODODOODOO0OOOOCOOUOOODOOOOODOOO
goodo. gbd,bgbuogbbggobuogboubbboogboau. ogbago
g, bbb oubdbouo, oo obooon
godbogodgbogbonoooobooooboob. oo, bboubouobogo
gboobogbbobogbooogodgo,bbbbooboobobobuoooobgobo
gboobbooooboboobooog.

o0 futwre DO U ODOO0OODOOOOOOLODOOOOODOOODOODLOO0OOOOON
guoobgboguoogb, g uoguboodgboouuoao. boooa,
goguooogoobobuobogo, gbdboboouobobbooobaooogn
gboogooooggo.

gboodgboobbobouboggbogubuoguboguoodgg,bbogadn
OO0 ABCL/fO0D0DOOO0O0O0O0O0OODOD.

e JUUUDOUOODLODLDLDOUODLUODLOLDOLO,bbbOobObOUubLOobbObbO
gouod,oogbooooban.

o LD UOODODLOLODDLOUOODLO.

4.1.2 OJUOOOOOOO

odn

0410000000000000.00000000000000000.00000
000000000000000000000000,00,0000000000000
0000000000000000000000000000000000000000
0000000000000. 0000000000000000,0410000000
000000000 ANDOOD (OO0 A)ODOOOD 1-00000000000000.
0000 (0000000 1000)0, X1, X2, X8,X9,07,080000000. 000
00000000000000000000000.00000000000,00000
0000000000000. 000000000 2100000 “ut21” 000 OROO
0DosOoooo.
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gogdg

gboggoobooboooogo 42000,

ooooo
S1-Al
agtl
wnen  SIXL  SI-X2  SI'X8  SLX9
SN S1-X1
omeny  S1-X1 S1-X2 S1-X8  S1-X9 oy si-o1
om/ sho1
S1-Al
S1-X2
agté
wney  S1-X1 S1-X2 S1-X8 S1-X9 ey S1-01S1-02
anidhy S1-01S1-02
S1-Al
S1-X8
at am@n  S1-X1  S1-X2  S1X8  S1°X9 ol SLOTSEOS
amce S1-07S1:08
S1-Al
S1:X9
at amgn  SIX1  SLX2  SI'X8  S1-X9 nde) sios
amde sto8

goood
S:!.:?(l Sl,-')T<~2
agt14 0UT1<></1/)/ gi‘—Ol oun(ié;/ S].:—Ol \S:::\I.—OZ
ouTL(01) ouT1(01)
sexe
agt1s oun(ié;/ sto181.00
uT1(02)
S]::XS
agt20 oun(ié; si.o7 gi:os
uTL(07)
e SLX9
agt21 oun(igs; 813-07 gi"—OS OUT1(/X'9,), ;i108
0UT1(08) UT1(08)

042 00000 (00O0)

oo oboon

gubd,bggbubguboogubobgobgbbuoboooobgboboaa. oo

gboggouobogogbgogobgod.

(defclass agent ()
((list (list tree)) static-tree)

((1list tree) detect-tree)
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((list sample) sam)
(nameconf nconf)

(point bp)

(fixnum kind)

((list (list fixnum)) know)
)

googoogo

static-tree: U OO DOO0OOO. DOOOO0OOOOOOOODOODOOOODOOOOO
gudobooogbgb, bbb obobobogbooooooba. og
bbb ouoguo. ggbuogbogbogoo,bogobo
godooooogbgo.

detect-tree: static-tree U U O OO0 OOODOOO0OOOODOOOODOODOOOO. O
gbddbdooagoobodgood.

sam: JU0UO0OU00O0O0O00OO0O. O “semple” UUOOODOOOOOOOODODOODOOOO
O0oooOo(oooo)ooooooo.

nconf: 100000000000,0000000.000000000(0000000
0o)yo1000.

bp: 0000000 0OODOOOO(CO)OOOOO.ODO00O0DOOOOO0OOO.

kind: 000000 0O0O0OO0OOOODOO0OO0O0OO0O0OO. bOO0obO, AND, OR, EXOR
gbooboooogboobo. godbouoobobobbooboobonoobooon
goood.

know: U0 UO0OOO0ODOOOO. DOODOODO0OOOODLOOODObOO. bobOoOon
gouoooogoo.

gooon

gogoogboboobon.
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(defclass blackboard ()
(st-list d-phen)
(st-1list treelist)

(fixnum hist))

googoooo

d-phen: U0 0DUOO0O0OOODOOO0OODO0O0OOOOOOO0O0OO0O. In, Out0dOd
gon.

treelist: JUO 0000000 0OO0OO0OO0OO0OO0O0O0O0OOO. In,0ut0dgn.

Joooodd
gogood-ogo

renewal-tree: JUUUOUOUOOO0O0O0OO0O0OODO0OD0O0OO0OOOOOOOOOOOO.

renewal-bbtree: 0000000000000 0O0O0O0OOO0OOOOOOOO . renewal-
treeJUO0OOOOO.

bb-diag: 000000 DO0OOO0OO0OOOOOOOOODOOO. renewal-bbtree J 0 10 U
guobuogodbod. bgubobouobobooboobobooboobobnboooa
gooo.

polling: UL UO0O0O0O0OOOOODOOOOOUOOOO. ObhOobOobUob,0bobon
gbdgbogooagbobogbogn.

reset-bbtree: U U UOUUOUOOOOUDOOOODOOODOOUODOOO, n-Outdy

Uout-n00000O0O0ODLOOO0OO. D000 boooooooog.

gooooon

text: JUUOOUOOUOUOUooogooo. gogoobogogboago,bgbago
guobodgo. guo,dbd ANDUDOO0noooooobodg, ANDOOOgnog
guopououbooboboon.
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agt-test: U0 U text U UOOOOODOO, 0000O0O0ODO0OOOOODOOOO0O0OO.
guboboboboogogon.

odoouogn

OOoOOoOOO0O0O0oboOD ABCL/fOO,100000100000D0O0DODOObO
gogobuogodgoobo. bouogo, bbb oboobboobog
OO00000D0O0ODO0O00b0bDoOOO. ABCL/f000O0,0bobooo0oooooooo
gbogbobod, b gbooboboooboobobooobbobobobon
. obogbogboobobguoooo.

0oo
Oooooogooobboooooooooo.

./main-agt.sun si-al agtil

Oooooooooboooooog.

e JUOUUL,D0U0O0OL0OLOOOLODLOO. sl-alO0DOOOOOLODODO ATDOU
b 1-gbbodbdodbdott. boubodl sl-al, sl-a2, sl-a3, sl-a4 U 4 0 0
googo.

e UDUODOOL,DbUO0bOUDLObUbLUO0OUObbUObDUOObObUDO. agt1 O
gouubbi1oodgubboooubogd. agtl-2100000000000O000O0.

googoogog.

([s1(x8)]
([s1(08)1]
([out21=1 3])

([s1(07)]
([out20=1 0])
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([out12=1 1])

D000,S1-X800000 X800000)00000000000. “[out20=1 1])” O
000,000000100,00000000000000.0,3000,000000
0o.

4.2 00O

4.2.1 0O0OOOOO

guobgubogboobdgu.gbobboboobo,boooobobobobbo
gooogb,bdgbbogbobboogubogbboobogbboub pgdg
gooub. gdodboggoouogboubboodb 21, b 21gbogooobod
gogdououbogbooubogboouboobnoob. gb1bogbobooa
gogobouogbgbdoboog,bobobobodbobogboobon.

(). 100000poooooooog

g bouooooobbogbbooboooooboobod
OooO00000. 04300000000 (00O, 00DbODDOObO0400000OO
ooooooooOoO,o0o00b00o0oooDooooboboDoDbob.)o0o0ogg (bboo
0O00dd0)0doooobO0b00o0oooOo. ogggoooooo,bbo0b00000oo
googbogobobobobooogbogbogn.

U440, 0000000 0o odgnognoguogu. ogoodgo
goodgoodgb,goggbouoguogbogb. oo, gboboboobouoba
gubgobboubgoboobbooboobooob,obboobooboobn
U.250000000000000000DO0O0DLOODOOLO. ODLOOLDOODOOO
goodgbugoogbogboau. guo, bbb ogbogbogboaann.

gboogbugooagoogooooogbdabo. b, gbboboboou,booun
guboodogoooooggooouooogd. U440, 043000 0gnooooo
gogbdbdgbogbgbobbbobobobobob. booooobob 4000
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Y
Load(s)

70.00

20.00

10.00

0.00

X

5.00 10.00 15.00 20.00
Step(num)

043 agent 00000000 (ODODODO)

Load(s)

x2-2b

800.00. x2-2b

x22b
700.00.
600.00.
500.00.
400.00.
300.00.
200.00.
100.00.

0.00 -
X
5.00 10.00 15.00 20.00
Step(num)

044 agent 00000000 (ODOOOO)

38



Y x 16
Load(s)

1.20

1.00

0.80

0.60

0.40

0.20

0.00

5.00

6.00

0 4.5: agent 00000000 (O agent)

7.00
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8.00

9.00

X x 10°
Time(s)



goodgood,bggbgubouboobouboo. bbog wvboobodgoo
guobguod. godg,bgbogbouboooobbuooooobouboubn
good. od,boguogbogbooboobog,guboubooboobono
gooood. bob,d 440, 000000000 200000000000, 0000
woougoogbogbooooobouboooouoa.

U450, 0dgooagoogoodggn. ggbbooboog,bboooboon
goooouogggod.

45(s)00: OOD0ODOO0ODO. DOOOOOOOOO0ODOOOO0DO0bODODOOOOODOOO
gbobogod. bogbboobogboobooobouo,nbouoo.

4.5-6.2(s): O0O0O0O0ODODOOOOO,000000000O0O0DOOOOO.ODOOOOO
guopooboobobobbo430 300000,

6.2-8.4(s): DODODOODODODODOOOODOODOOODDOODODDOD. OODDOUOUODOUOOO
godggboob. ggboboobooboobounbouboouboa.

8.4(s)00: DODOOOODO.

(2). JoooooooOoog

godbogogboobdobot. oo obouobooooobogo,ban
gobdoboobdgod. oubobdlb “handX” DOODOODOOO XUOOOODO, 000
goobboutooooooubooogbod.

googoooo

4600, 000000O00OODO0OODOLODOODODOODOObOO0bOonubDoobDog
oo, g, oo ubobobonbooboba
g, 0ubdubogbgbgbgooboobobobd. gbobg,bboobogbo
gogbogodgogbda. bgbooogbgboboobboobobobon, bd
gobgdgboognbogbbouu, bogbbobbboonboobboouoo
gobogbououoouoguoag.
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(Time)
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hand100
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googog

gogooooobooboboboob,boboboboboooooda. bobd 47
googodod,ggbgbogogguboubou, goobonoubobogo
gooboooogo. go,b470ggbgouu 21bogogoooooonogo
gobdb. bbb 2r bbb ou, guboubouboaoo
goguoougobdobdbgugoggbobgbobooboboobon.

4.2.2 000000

Oooooon

21000000000000000000000000000000000000. O
000 1,23000. 000al,a2,..0000000,000000 1,000000 2,...
0,00 n01,n02,..0000000000000.00,000 “%”, 000000
0000000,0000,x000000.0,000000000000000000
000,000000000000000000000.

100ooogogooobod

goo,bggoogbobubagoagod,ggbogbogoouoaub. oo
godgooabirgog,2tbgbogbogugbgboubobobooonoobooua
god. gbgbgbgbobooobobobobooooboboboobo, 200
gogbbobobobgobdgbd,boboboboboooon.
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al [ad | ab | al2 | al3 | al4 | al5 | a20 | a2l U
nol||x |o o | o | o | o | o | o | o |SI(AL)(8/9)
no2| o |x |o | o | o | o | o | o | o |SI(A1)(8/9)
no3|o |o |x | o | o | o | o | o | o |SI(AL)(8/9)
nod4 o |o o | x | o | o | o | o | o |SI(AL)(8/9)
no5(o |o |o | o | x | o | o | o | o |SI(A1)(8/9)
no6|o |o |o | o | o | x | o | o | o |SI(AL)(8/9)
no7 (o |o o o | o | o | x | o | o |SI(AL)8/9)
no8|o |o |o | o | o | o | o | x | o |SI(A1)(8/9)
no9|o |o |o | o | o | o | o | o | x |SI(AL)(8/9)

10001000 oon

gob,b0booddoobobog, bbb obooboooooo
goo,ggbuodggooooogboouboouooobooboboubo. oba,
godod st-Atogodoougorogbobou, gbobobooboo,bobogd
S1-X1, S1-X2, S1-X8, S1-X9 U ud. oo, bgubobogogoboboobon
gooobogoooogooooogn.

al | ad | a6 | al2 | al3 | al4 | alb | a20 | a2l a

nod|lx o oo oo o oo [sixi)sixe)sixs),si(xo)
no2flo |[x o | o | o |0 | o | o |o SI(A1)(S1(X1)OO)
no3|lo |o |[x | o o o o o o) S1(Al)

nod o |o o | x | o | o | o | o |o | SI(A1)(SI(X8)OO)SI1(OT7)
nob5|o oo | o | x | o | o | o |o | SI(A1)(S1(X9)O0O),S1(08)
no6lo |ojo|o |[o | x | o | o |o S1(A1)(S1(01)DOO)
no7llo oo o |o |o [ x |o |o S1(A1)(S1(02)00)
no8jo |o o | o o o o X o S1(A1)(S1(03)00)
no9|o oo |o | o |o |o |o |x S1(A1)(S1(04) D0 O)
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goodbooogad

oot rogobooboogboobbooboboboobboooooonbog
U.odt,ggbouogbbdgbogbooboag, ggoubouboubang
goo. god,gb1oudgubobogubooobuogubuoobuoouboon b,
goboguboguoboboguboobogubooboobnoo. bogboogoo
gogoobbobobdgbdbodbobobobobbdobobobuoboo 20000
go,dboboogboobobogbod.

al |ab | a6 | al2 | al3 | al4 | alb | a20 | a2l ERN
nod | x o lolo oo oo ]o |syxnsix),sixs),sixe
no2|x [x oo | o |[o | o | o |o S1(X2),51(X8),51(X9)
no3 | x |x [x | o | o | o | o | o | o |SI(X8),51(X9),51(01),51(02)
nod | x | x [x | x | o | o | o | o | o |S1(X9),51(01),51(02),S1(07)
nob5|x |x |[x | x | x | o | o | o |o [S1(01),51(02),51(07),51(08)
no6 | x |x |[x [ x [ x [ x | o | o |o S1(02),51(07),51(08)
no.7||x [ x [x | x | x [ x | x | o |o S1(07),51(08)
no8 | x |x |x | x | x | x | x | x |o 51(08)
no.9 || % X X X X X X X X og.

googoogboogbogbobbagn

godz2topogubgggouboooooodgogogogogog. bgbooo
OoOoD0O0ODOODOOOODOOODO. O00d,s1(A1)D0 sSiXe) Dooooooooooo
O0000,00000 S1(Xe)OOoooooooooo.ocooooooooooooo
go.

4.2.3 UO0OOOOOO
godo

41000000000 AlOout g 1-gbgonogoob. gbgogn
SI-A1(0 48)000000. 0000000000 BOOOOOODODOOOO,000
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goduboougouuooooooouu. bboo 47, Do, 0000ooo
gogbbogbuogbogbuogbbouobouboubouooag.

U 4.7 O, stepl, step2, .., step6 UL U OOUOOOOOO. DOOOOOO step2-3 U
stepb-6 U U OO0, step2UU0OUOOOOOOOOO 130000 “out1l3=0"0000O0
g, dbgdboouoodn st-Atguodooog. ggo,steppd gy
oot 3o ooouboog,ooodibg “out13=07
godbogbood,St-A1gdodbgbgbobnbodn. U0 step6 OO0 S1-A10 000
OO0O0oDoO0o0o.(0oOoo)

Stepl

phenlist|outs=1 out1=1 out14=1 out15=1 out6=1
R() _
tredist [ S1(A1) S1(X1) S1(X2)

| AN

000 " out13=(Q"

Step2

phenlist {out1=1 outs=1 out14=1 out15=1 oute=1

R(i) _

out13=0

treelist |S1(X1) S1(X2)

Step3 \

phenlist fout1=1 outs=10ut14=1 out15=1 out6=1 out12=1 out20=1 out21=1

R(G)

out13=0

redlist [S1(X1) S1(X2) S1(X8) \
T[0Dooo]
OoooooooDoo
\ 0 0 OR(i), (1<i<21)
R(l3)=0,...T.:
Step4

phenlist|outi=1 outs=1 out14=1 out15=1 out6=1 out12=1 out20=1 out21=1 ‘ -

R() | R@3)=0, R(i)=1,(1<i<20)
treslist |S1(X 1) S1(X2) S1(X8) S1(A1) S1(X9)

048 0000 (0OO0O)
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googoon

goboobodg,bgboobbobooboubooooboo.oboboboboboo
Ooooo. 0,00 Si(«-)0 «Dh0bb 0 1-000000D0ODO0000,0UT1(x)
O«00000 00001 00000000C.00DO0ODODOODO “uwtA=1"(ADOO
O00000000000)000D0DO.

e D UOOOOLODOODLODLOO.

S1-Al

0UTI(A1) SI-X1  SI-X2  SI'X8  SI-X9

S1-X1 S1-X2 S1-X8 ;X9
oun(x{ Si01 0UT1(X)/S]_I-01 Si-02 OUT1(8)/31'-07 S1:08  quTi(x9) S108
S1-01 S1-02 S1-07 S1-08

0UT1(01) 0UT1(02) 0uT1(07) 0UT1(08)

049 00000 (000000)

e 00000000000000000O0.000,000000000000000,
0D00000000000000000000. 00000000000000 (O
0oo)ooo.

- 0000 S1(A1).

((OUT1(A1) v S1(X1) vV S1(X2) V S1(X8) V S1(X9))A
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(FOUT1(A1) A =S1(X1) A =S1(X2) A ~S1(X8) A 7S1(X9)) — S1(Al)
- 0000-S1(AL).
SOUT1(A1) V =S1(X1) V =S1(X2) V ~S1(X8) V ~S1(X9) — =S1(Al)
- 0000 S1(X1).
(OUT1(X1) V S1(O1)) A (OUT(X1) A =S1(01)) — S1(X1)
- 0000-S1(X1).
~OUT(X1)V =S1(01) — S1(X1)
- 0000 S1(X2).
(OUT1(X2)VS1(01)VS1(02))A(-OUT(X2)A-~S1(01)A-S51(02)) — S1(X2)
- 0D0O00-S1(X2).
—~OUT(X2) V =S1(01) vV S1(02) — S1(X2)
- 0000 S1(X8).
(OUT1(X8)VS1(O7)VS1(O8))A(~OUT(X8)A-~S1(O7)A-S1(08)) — S1(X8)
- 0000-S1(X8).
—~OUT(X8) V =S1(07) vV S1(08) — S1(X8)
- 0000 S1(X9).
(OUT1(X9) V S1(08)) A (OUT(X9) A ~S1(08)) — S1(X9)
- 0000-S1(X9).
SOUT(X9) V =S1(08) — S1(X9)
- 000000000 S1(01),-51(01).
oUT1(01) — S1(01),-0UT(01) — —~S1(01)
- Doooooooo S1(02),-51(02).
OUT1(02) — S1(02), ~OUT(02) — =~S1(02)
- 000000000 S1(07),-S51(07).
OUT1(07) — S1(O7), ~OUT(O7) — —~S1(07)

- Doooooooo S1(08),~51(08).
OUT1(08) — S1(08), ~OUT(08) — ~S1(08)
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googboooboguboogbooudgbuo4sbgu20bbonoog. od
D ={d:d=d- agt(agt;) : MR(agt;) = 1/0(agt;),(1 < i< 21)}
Ey=W ={z:2 =d - agt(agt;)(1 < <21)}
By = Th(E;) U CGD(D, E;, E)
0o,

Eqep= {S1(A1), S1(X1), 51(X2),
OUT1(A1),0UT1(X1),0UT1(X2), OUT1(01),0UT1(02)}

000.000,000000 “OUTo(X9)” 00000000000000, ~S1(X9)0
oooo,

~OUT1(X9) V ~S1(08) — ~S1(X9)

00000, -S1(X9)000000. 0000, -S1(41)00000000000000
00,000000 S(A)00000.

000 steps 0000, 000000000000000 1300000000000
“out0(X9)" 000000, 0000-S1(X9) 000000, -S1(A1) 0000 S1(A1) O
000000000000000,00 “S1(Al))000000. 00000000000
0Oooooooooo.

4.2.4 U0

godoboobdobodbooboubonoobooboonoboobob,uo,boan
gogbdbdbobobobobuobobuobubooobooo. obobooon
gb,bbggbbobtobbooobbogbbubbogbbognbouboodnn
good. bgbogbbogbbogbouboobooooon.

e UL OULOULOLOLOULOULOULOULOULO.Ub,0n
gubdooouoogbgobgbobobboboobug,boubobboonbo
gobogooooooogn.

e UL ODLOULUOLDOULObLUUbLOLLO,bObLbUbObLbUUbLOon
gubgoogogob. bg,gubobgobobboboobon. oo, bd
gbodbodibd Reter 00D OO0O0O0OOOOOOOOOOOOOO.
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e 1JUIDDOOUOODODODOO ABCYfOOOOODODODOOOODOOOOODO,ODOO
gogoouououobobobobg. boboooo,oouboubgbgooo
gub. ggo,dboggobboogbogbogboobbooboonbono
god.
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5 [

HRNRE

gogbobogbdobobd,boboouobuogoobobobobobg. boo,
gbootbogbobotdbgoboobg,ubog,gbogboobbbboobobodgo
goodubogooguboubn. gobbodgbooouboobogbboobogoo
gb, bbb ouoobobo,ugoobogo
U. ggd,gbgboobobbobooogbugodg. ggogbaoboobon
goboogbgubgo,gboubogbgoboouooboobobbbobo. oog
goooboboobooboobobbobboobabo.

e UL UOUUOUOLOULOL. bbb ubobobnbubobod
godoobdgbod,ugbgbooubooooooogooodg,gbgbgoo
gbogooobogboboobogbod.

e U LOOLOULOUL. UUbLUUbbubLoobLoobbobo,bogn
gobgubogbbubgubguooub. ggboobboooooobog, d
gubdobgbbboboobobooo,bobodubuobobboobooboono
googoo.

googo,bgbodgbogbobnbgogbogogoo,ougbonouoobogo
godbogodgodud. oo, b ououbobnobouboboobnooon
gobdgbdgub,bguogobobobboobooobboooobobooon,
go,bggbogbobonbotdbgbouobbdbobooobob. gbobogo
goodgoogoggo.
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e OO LOULUO. DOOUbLUO, bbb bonboouooy
gogb. bobuogogboboobobuobooboboooooob. ba,
gbodbdogboooboboobogbdabbogboonob,gbogbooo
gbogbooobagbodabodgn.

e OO OLLOULOULOULOUL, bbb U0bLuo. bouboboon
goooudgogut,gbgbubobbobob,gbgoobobgoboban
gboodboobod. od,ddbdd Reter JOOOOODOOOOOOO.

e LD UOLOODLOODLOLOUOOUULLDLOLLUUDLOL, DbOobLLUUbLOn
googobodod. bgboobooboobouboubooobobuogboa. g
gubdbobooooouboboboboboooa.

gboodbugoagboubouboooan.

e UL OLLUOOOOUDL. ObLbUOLUUbuoubL,dbuguubn
gbgubgoobobobo. bgogo,bobgboobooooobabobo
gb,dbogboogbbobogoaooa.

o LD UODLO. OODLUOUODLOUOLUUDLOULOULLObLLUObLLUO. bouo
gb,bgbgbbbbdbouobuouobouoobooboooon. oo, g
goggoguouboboboba, bbbboooogooooooub. good
gogbogbobbogbgobbb,bbobbgbbogbouboboboouoon
goodbogoogn.

e OO0 LUUOOLOLOLUbLUOULOUUbLOUL. bbb, uubboUon
gubobgbod,gbguogbgbgbobobbuboboobobooonoo
gboobgbooobgbobodog. bgubb,obobooboboobood,
gubobboogbooouoouoouboagoag.
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guobgubgbbob,gboubgbbuoboobobooboobooboo. g
U,utgbdgb bogbabbotdbdobodb,bguoobobboobg,0bobd
googoduo. gbotgt bogboobouboboobobbobooobogon
gb. god,gdbggboubobouooboboboboobobobonouooan
gogoogon.

goo,bodboobdodbobbobobaogoboag.
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0 A

Jooooboot

O0000,00 ABCL/fODO0O0OOOOOOOOOO. OOOoO,0b000000D00,

gbootobdgbogodg,ggbgobbooobogbogbb,gbobobobobbod

noooo.
A.1 message [1[]

;:; 00000000000 ;5

(defmethod! agent renewal-tree2 (stl trl)
(declare (st-list stl)(st-list trl)(reply-type unit))
(let ((inl (get-inlist stl))

(outl (get-outlist stl))
(tinl (get-inlist trl))
(toutl (get-outlist trl))
(dete detect-tree))
(dolist (tmp dete)
(dolist (tm inl)
(search-hypo-tarbo tmp tm)))
(dolist (tmp dete)
(dolist (tm outl)
(search-hypo-tarbo tmp tm)))
(dolist (tmp dete)
(dolist (tm tinl)
(search-hypo-tarbo tmp tm)))
(dolist (tmp dete)
(dolist (tm toutl)
(search-hypo-tarbo tmp tm)))
(become unit :detect-tree dete)))

;00 In 000, Ouwt 0000000000000000 555
(defun falt-search (tr)
(declare (tree tr)(reply-type boolean))
(let* ((val (get-value tr))
(vmk (vmark-out val))
(vme (out-value-name val))
(ans false))
(if (= vmk 3) true
(progn
(let ((chl (get-child tr)))
(dolist (tmp chl)
(setq ans (or (falt-search tmp) ans))))
ans))
))

(defun in-out-select (trl)
(declare ((list tree) trl)(reply-type (list (list tree))))
(let ((inl (cast ’() (list tree)))

(outl (cast () (list tree))))
(dolist (tmp trl)
(if (falt-search tmp)
(setq outl (cons tmp outl))
(setq inl (cons tmp inl))))
(list inl outl)))

;0000000000 ;5

(defun newlef-set (bb tl)
(declare (blackboard bb)((list tree) tl)(reply-type st-list))
(let* ((tal (car tl))
(val (get-value tal))
(vmk (vmark-out val))
(dphn (get-dphen bb))
(bip (get-inlist dphn))
(bop (get-outlist dphn)))
(if (= vmk 3)
(progn
(when (not (member-t tal bop))
(setq bop (cons (copy tal) bop))))
(progn
(when (not (member-t tal bip))
(setq bip (cons (copy tal) bip)))))
(st-list bip bop)))

(defun newtrl-set (t11 t12 tl)
(declare ((list tree) tl1)((list tree) t12)((list tree) tl)
(reply-type st-list))
(dolist (tmp (cdr tl))
(if (not (falt-search tmp))
(progn
(let ((ptl (get-parent tmp)))
(when (and (null ptl)(not (member-t tmp t11)))
(setq tll (cons (copy tmp) t11)))))
(progn
(let ((ptl (get-parent tmp)))
(when (and (null ptl)(not (member-t tmp t12)))
(setq t12 (comns (copy tmp) t12)))))))
(st-list t11 t12)))

5 00000000 ;54

35



(defun renew-bbtree (bb trl) (inl (get-inlist tl))

(declare (blackboard bb)((list tree) trl) (outl (get-outlist t1)))
(reply-type (list (list tree)))) (when (or (string= anm “agtl4”)(string= anm “agt7”)
(let* ((tl (get-treel bb)) (string= anm “agt21”)(string= anm “agt13”)
(detl (get-inlist tl)) (string= anm “agt6”)(string= anm “agt20”)
notl (get-outlist tl string= anm "agtl”
g 8 g
(dolist (tmp detl) (printn ”
(dolist (tm trl) (printn 7 ¥¥dFKRACRkK ] gt Kokxokdookio )
(search-hypo-tarbo tmp tm))) (dolist (tmp inl)
(dolist (tmp notl) (display-tree tmp)
(dolist (tm trl) (printn ”————"))
(search-hypo-tarbo tmp tm))) (printn 7¥¥RIRAIAK Gy tligt KxddRRIAD )
(let* ((t11 (append detl notl)) (dolist (tmp outl)
(t1l (in-out-select tl1))) (display-tree tmp)
tll))) (printn ?>—————))
(printn ?=========== end ==========="))
4 00000000000000000000O0000 i35, (dolist (x ftl)
(dolist (tmp inl)
(defmethod! blackboard bb-diag2 (agt) (when (search-hypo tmp x)
(declare (agent agt)(reply-type unit)) (progn
(renewal-tree2 agt d-phen treelist) (dolist (tm stl)
(let* ((dete (get-detect-tree agt)) (detect-fault agt tm))
atom-io (renew-bbtree self dete bb-diag2 bb agt
8 8
(atom-i (car atom-io)) (dolist (x ftl)
(atom-o (car (cdr atom-io))) (dolist (tmp outl)
(nc (get-nconf agt)) (when (search-hypo tmp x)
(anm (get-name nc)) (progn
(phn (newlef-set self dete)) (dolist (tm stl)
(atm-io (newtrl-set atom-i atom-o dete))) (detect-fault agt tm))
(become unit :treelist atm-io :d-phen phn))) (bb-diag2 bb agt)))))
)

;5 0000000000 ;5
(defun c-diagnosis2 (agt stl)
(declare (agent agt)((list string) stl)(reply-type unit))
(dolist (tmp stl)
(agt-inf agt tmp)) A 2 t D D D
(let ((sl (agt-test agt))) * agen
(set-sam agt sl))

(when (not (null (get-detect-tree agt))) i agent DOOOOO 555
(let* ((bbl (get-bp agt))
(bb (get-bb bbl))) (defclass agent ()
(bb-diag2 bb agt) ((list (list tree)) static-tree)
») ((list tree) detect-tree)
((list sample) sam)
.; 00000000000000In, Owt000000. ;5 (nameconf nconf)
(defmethod! blackboard reset-bbtree (st rf) (point bp)
(declare (string st)(fixnum rf)(reply-type unit)) (fixnum kind)
(let* ((detl (get-inlist treelist)) ((list (list fixnum)) know)
(notl (get-outlist treelist))) )
(dolist (tmp detl)
(string-search tmp st rf)) ;5 agent 10 00000000000000O0OOO ;54
(dolist (tmp notl)
(string-search tmp st rf)) (defmethod agent get-static-tree ()
(let* ((t1 (append detl notl)) (declare (reply-type (list (list tree))))
(tll (in-out-select tl)) static-tree)
(in (car tll))
(out (car (cdr tll)))) (defmethod agent get-detect-tree ()
(become unit :treelist (st-list in out))))) (declare (reply-type (list tree)))
detect-tree)
;3 00000 55
(defun new-polling (agt stl) (defmethod agent get-bp ()
(declare (agent agt)((list string) stl)(reply-type unit)) (declare (reply-type point))
(let* ((nc (get-nconf agt)) bp)
(bbp (get-bp agt))
(anm (get-name nc)) (defmethod agent get-sam ()
(str (nth 1 (name-lef anm))) (declare (reply-type (list sample)))
(ftl (tr-name-list agt str)) sam)
(bb (get-bb bbp))
(t1 (get-treel bb)) (defmethod agent get-nconf ()
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(declare (reply-type nameconf))

nconf)

(defmethod agent get-know ()
(declare (reply-type (list (list fixnum))))

know)

(defmethod agent get-kind ()
(declare (reply-type fixnum))
kind)

;pagent 000000000000 O00COOO

(defmethod! agent set-static-tree (tl)
(declare ((list (list tree)) tl)(reply-type unit))

(become unit :static-tree tl))

efmethod! agent set-detect-tree (t

def: hod! ag d 1
(declare ((list tree) tl)(reply-type unit))
(become unit :detect-tree tl))

(defmethod! agent set-bp (t1)
(declare (point tl)(reply-type unit))
(become unit :bp tl))

(defmethod! agent set-sam (sl)
(declare ((list sample) sl)(reply-type unit))

(become unit :sam sl))

(defmethod! agent set-nconf (nc)
(declare (nameconf nc)(reply-type unit))

(become unit :nconf nc))

(defmethod! agent set-know (ll)
(declare ((list (list fixnum)) fll)(reply-type unit))
(become unit :know fll))

;5 000000 0OOO0OO0O0O 454

(defun agt-inf (agt st)
(declare (agent agt)(string st)(reply-type unit))
(let* ((know (get-static-tree agt))
(stl (cast () (list string))))
(dolist (tmp know)
(let* ((tnm (nth 0 tmp))
(val (get-value tnm))
(vnm (out-value-name val)))
(setq stl (cons vam stl))))
(when (member st stl)
(dolist (tmp know)
(let* ((tnm (nth 0 tmp))
(val (get-value tnm))
(vnm (out-value-name val))

(vnv (vmark-out val)))

(when (and (string= vnm st)(not (= vnv 3)))

(set-detect-tree agt tmp))

M)

(defun detect-fault (agt st)
(declare (agent agt)(string st)(reply-type unit))
(let ((know (get-static-tree agt))
(stl (cast ’() (list string))))
(dolist (tmp know)
(let* ((tnm (nth 0 tmp))
(val (get-value tnm))
(vom (out-value-name val)))
(setq stl (cons vnm stl))))
(when (member st stl)
(dolist (tmp know)

(let* ((tnm (nth 0 tmp))
(val (get-value tnm))
(nmv (out-value-name val))

(vnv (vmark-out val)))

(when (and (string= st nmv)(= vav 3))

(set-detect-tree agt tmp))

N)

(defun agt-pro (agt stl)

(declare (agent agt)((list string) stl)(reply-type unit))

(dolist (tmp stl)
(agt-inf agt tmp)
(detect-fault agt tmp)))

5 00000000000 ;5

(defun test (agt)
(declare (agent agt)(reply-type (list fixnum)))
(let ((kl (get-know agt))
(knd (get-kind agt))
(fl (cast ’() (list ixnum))))
(dolist (tmp kl)
(let ((inl (nth 0 tmp))
(in2 (nth 1 tmp))
(out (nth 2 tmp)))
(cond ((= knd 1)
(if (and (= inl 1)(= in2 1))
(if (= out 1)
(setq fl (cons 1 1))
(setq fl (cons -1 f1)))
(if (= out 0)
(setq fl (cons 1 fl))
(setq fl (coms -1 11)))))

((= knd 2)
(if (and (= inl 0)(= in2 0))
(if (= out 0)

(setq fl (cons 1 1))
(setq fl (comns -1 fl)))
(if (= out 1)
(setq fl (cons 1 fl))
(setq fl (coms -1 1)))))

((= knd 3)
(if (and (= inl in2))
(if (= out 0)

(setq fl (cons 1 fl))
(setq fl (coms -1 fl)))
(if (= out 1)
(setq fl (cons 1 fl))
(setq fl (cons -1 11)))))
(true unit))))
)

(defun test-a (agt)
(declare (agent agt)(reply-type boolean))

(let ((fl (test agt)))
(member-f -1 fl)))

(defmethod agent agt-test ()
(declare (reply-type (list sample)))
(let ((sl (cast ’() (list sample))))
(dolist (tmp sam)
(let ((tes (get-test tmp))
(agt (get-dagt tmp)))
(if (test-a agt)
(setq sl (cons (sample -1 agt) sl))
(setq sl (cons (sample 1 agt) sl)))))

sl))
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A_.3 blackb Oard D D (declare (reply-type (list tree)))

parent)
3 00000 55 (defmethod tree get-e-subtree ()

(declare (reply-type (list string)))
(defclass blackboard ()

(st-list d-phen)
(st-list treelist)
(fixnum hist))

e-subtree)

(defmethod! tree set-parent (tr)
(declare ((list tree) tr)(reply-type unit))
(become unit :parent tr))
553 blackboard DO O0O00OO0OOOOO ;54
(defmethod! tree set-child (cl)
(defmethod blackboard g?t—dphen() (declare ((list tree) cl)(reply-type unit))
(declare (reply-type st-list)) (become unit :child cl))
d-phen)
(defmethod! tree set-sub (cl)

(defmethod blackboard get-treel() (declare ((list string) cl)(reply-type unit))

(declare (reply-type st-list))
treelist)

(become unit :e-subtree cl))

(defmethod! tree detect (vl)

(defmethod blackboard get-hist() (declare (node-value vl)(reply-type unit))

(declare (reply-type fixnum))
hist)

(become unit :value vl))

(defmethod! tree init-node-value (cl)
(declare ((list tree) cl)(reply-type unit))
(if (not (null child))

;535 blackboard D0 000000000000 ;55

(defmethod! blackboard set-dphen (s)

: ) (progn
(declare (st-list s)(reply-type unit)) (let ((co (cast ’() real)))
(become unit :d-phen s)) (dolist (tmp cl)

(setq co (4 1.0 co)))

(defmethod! blackboard set-markb (t) (become unit :value (set-node-value value (/ 1.0 co)))))

(declare (tree t)(reply-type unit))
(let ((inl (get-inlist d-phen))
(outl (get-outlist d-phen))

(become unit :value (set-leaf-value value 0))))

(defmethod tree copy ()
(nl (cast °() (AliSt tree)))) (declare (reply-type tree))
Ei)e:cqo::lle(zz::;s td—l;li)e)n (st-list nl outl)))) (et {(newehild (Casyt 0 4(1i5t tfee)))
(defmethod! blackboard set-treel (s) (.DEWS‘lb (Cﬂ-?t O (list string))))
(dolist (tmp child)
(declare (st-list s)(reply-type unit)) (et ((nch (copy tmp)))
(become unit :treelist s)) (setq newchild (cons nch newchild))))
(dolist (tmp e-subtree)
(setq newsub (cons tmp newsub)))

(declare (reply-type unit)) (let ((tr (tree (cast ’() (list tree)) value
(become unit :hist (4 1 hist)))

(defmethod! blackboard inc-hist ()

(reverse newsub) (reverse newchild))))
(dolist (tmp newchild)

(let ((pt (get-parent tmp)))
(set—pa.rent tmp (cons tr pt))))

t1)))

A4 0OOOOO (defun copy-r (1)

(declare (tree tr)(reply-type tree))
(let ((newpt (cast ’() (list tree)))
(pt (get-parent tr)))
(dolist (tmp pt)
(setq newpt (cons (copy-r tmp) newpt)))
(let ((ntr (copy tr)))
(set—parent ntr newpt)

ntr)))

;;; defclass tree ;;;

(defclass tree ()
((list tree) parent)
(node-value value)
((list string) e-subtree)
((list tree) child)

)

;13 *search leaf ;;;
(defun search-leaf (tr sr)
(declare (tree tr)(string sr)(reply-type boolean))
(let* ((cl (get-child tr))
(vl (get-value tr))

(defmethod tree get-value ()
(declare (reply-type node-value))

value)

(ns (out-value-name vl))
(nv (vmark-out vl)))
(if (null cl)
(if (string= ns sr)
(progn (detect tr (value-mark-leaf vl))true)false)

(defmethod tree get-child ()
(declare (reply-type (list tree)))
child)

(defmethod tree get-parent ()
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(let ((true-false false))
(dolist (tmp cl true-false) :reply-type boolean
(when (search-leaf tmp sr)(return true)))))))

(defun search (tr sr)
(declare (tree tr)(string sr)(reply-type boolean))
(let* ((cl (get-child tr))
(vl (get-value tr))
(ns (out-value-name vl))
(nv (vmark-out vl)))
(if (null cl)
(if (string= ns sr) true false)
(let ((true-false false))
(dolist (tmp cl true-false) :reply-type boolean
(when (search tmp sr)(return true)))))))

(defun search-hypo (tr sr)
(declare (tree tr)(string sr)(reply-type boolean))
(let* ((cl (get-child tr))
(est (get-e-subtree tr))
(true-false false))
(if (member sr est) true
(dolist (tmp cl true-false) :reply-type boolean
(setq true-false
(or true-false (search-hypo tmp sr))))

)

;33 for leaf-del ;;;
(defun string-search (tr st rf)
(declare (tree tr)(string st)(fixnum 1f)(reply-type unit))
(let* ((cl (get-child tr))
(vl (get-value tr))
(ns (out-value-name vl))
(nv (vmark-out vl)))
(if (null cl)
(progn
(when (string= ns st)
(let ((nvl (setvalue vl (* nv rf))))
(detect tr nvl))))
(dolist (tmp cl)
(string-search tmp st 1f)))))

;33 for joint sub-tree to parent-tree ;;;
(defun tree-chang (ch n chl)
(declare (tree ch)(tree n)((list tree) chl)(reply-type (list tree)))
(let ((1 (cast ’() (list tree)))
(st (out-value-name (get-value ch)))
(nt (out-value-name (get-value n))))
(dolist (tmp chl)
(let* ((a (out-value-name (get-value tmp))))
(if (string= nt a)
(setq 1 (cons ch 1))
(setq 1 (coms tmp 1)))))
(reverse 1)))

(defun tree-chang-s (ch n chl)
(declare (tree ch)(string n)((list tree) chl)(reply-type (list tree)))
(let ((1 (cast () (list tree)))
(st (out-value-name (get-value ch))))
(dolist (tmp chl)
(let* ((a (out-value-name (get-value tmp))))
(if (string=n a)
(setq 1 (cons ch 1))
(setq 1 (cons tmp 1)))))
(reverse 1)))

(defun del-string (st stl)

(declare (string st)((list string) stl)(reply-type (list string)))
(let ((1 (cast ’() (list string))))
(dolist (tmp stl)
(if (string= st tmp)
(setq 11)
(setq 1 (cons tmp 1))))

1)

(defun set-subtree (rt st)
(declare (tree rt)(tree st)(reply-type unit))
(let* ((mn (get-e-subtree rt))
(n (get-value st))
(pl (get-parent st))
(nm (out-value-name n)))
(dolist (x mn)
(let ((c (get-child rt)))
(when (string= nm x)
(progn
(let ((nnm (del-string x mn)))
(set—parent st (cons rt pl))
(set-child rt (cons st c))
(set-sub rt nnm)))
)
)

(defun search-hypo-tarbo (tr str)
(declare (tree tr)(tree str)(reply-type unit))
(let* ((cl (get-child tr))
(est (get-e-subtree tr))
(val (get-value str))
(tnm (out-value-name val)))
(if (member tnm est)
(set-subtree tr str)
(dolist (tmp cl)
(search-hypo-tarbo tmp str)))))

;37 display tree ;;;
(defun display-tree (tr)
(declare (tree tr)(reply-type unit))
(let ((root (get-value tr))
(child (get-child tr)))
(print " (")
(if (not (null child))
(progn
(print ”[” (out-value-name root) ”
”(out-value-confident root)” ”(out-value-rate root) ”]” )
(printn)
(dolist (tmp child)
(print ” ”)
(display-tree tmp)))
(print ”[” (out-value-name root) ” 7 (vmark-out root) ”]”))
(printn 7))
)
)

;3; search ;53
(defun search-leaf-unit (tr sr)
(declare (tree tr)(string sr)(reply-type unit))
(let* ((cl (get-child tr))
(vl (get-value tr))
(ns (out-value-name vl))
(nv (vmark-out vl)))
(if (null cl)
(when (string= ns sr)
(detect tr (value-mark-leaf v1)))
(dolist (tmp cl)
(search-leaf-unit tmp sr)))))
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