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Domain Knowledge Description Forms for Organizational Agents of

Agent-based Distributed Information Processing System, ADIPS

SHIGERU FuJiTA,t HIDEKI HARA,t KENJI SUGAWARA,t
TETSUO KINOSHITAt and NORIO SHIRATORItt

Agents defined in the ADIPS framework are classified into primitive agents and organiza-
tional agents. The primitive agents realize functional components for distributed processing
systems, and the organizational agents compose an organization of agents to realize an dis-
tributed processing system, using primitive agents. This paper propose an effective method
of knowledge description and its processing mechanism for organizational agents. Using the
proposed method, prototype systems have been developed. We confirm that systematic design
and development of agent-based distributed systems can be attained, and the burden of the
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designers can also be reduced.
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Fig.4 Procedure of knowledge processing in message
handler.
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OADS (Organizational Agent Definition Script)

AGT := ( primitive agtid PADS { PADS } ).
| ( organizational agtid OADS
{ OADS }).
OADS := ( CONT {RECV } { CHNG }
{ INTER } ).
CONT := TASK PROC BID { TASK } { PROC }
{ BID }.
TASK := ( task id MSG [ INFO | TSCR ).
PROC := ( proc id [ INFO ] PSCR ).
BID = ( bid id [ INFO ] BSCR ).
RECV = ( recov id MSG [ INFO ] RSCR ).
CHNG := ( change id [ INFO ] CSCR ).
INTER := ( inter id MSG [ INFO ] ISCR ).
MSG := ( message MESG { MESG } ).
INFO := (req-info MESG { MESG } ).
MESG := ( pstext-name WORD { WORD } ).
WORD := (ARG { ARG }).
ARG WORD | STRG | VARB.
STRG ’ alphanumeric-string °.
VARB ?alphanumreic-string

1?alphanumreic-string
talphanumeric-string.
M5 x-YxrbhOEBMEEEER
Fig.5 Domain knowledge description forms of
organizational agent.
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TSCR := FUNC SPEC [ PERF ] [ RESO ][ REFU ].
FUNC := ( function STRG ).

SPEC := ( specification WORD ).

PERF := ( performance WORD ).

RESO :=  ( resources WORD ).

REFU := ( send-refusal WORD ).

6 TASK faicRigt
Fig.6 TASK-knowledge description form.
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PSCR := TDMS EVLW [ EXPW ].
TDMS := TMSG | DMSG | TMSG DMSG .
TMSG = ( task-announcement MESG
{ MESG } ).
DMSG := ( directed-award MESG { MESG } ).
EVLW := ( eval-bid WORD ).
EXPW :=  ( rec-refusal WORD ).

7 PROC gt
Fig.7 PROC-knowledge description form.

BSCR := BIDW [ AWD ] INIT.
BIDW := ( make-bid WORD ).
AWD := ( award WORD ).

INIT := ( init-member WORD ).

®8 BID Mi#FBHER
Fig.8 BID-knowledge description form.
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RSCR := ( WORD ACMS ).
ACMS = RQACT | ( change id MESG )
| RQACT ( change id MESG ).
RQACT = ( make-req WORD { GTACPT }

{ GTREFL } { GTCR }).
RQACT Pz #ix INTER Wik CoE#ICE L.
K9 RECOV HiikithEX
Fig.9 RECOV-knowledge description form.
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CSCR  := ( analysis WORD JUNC { JUNC } ).
JUNC := REORG | REQA | IREP | FREP
| DISL.
REORG := ( re-organization id [ WORD ]
( proc-id id ) ).
REQA := ( request-action id [ WORD ]
( inter-id ¢d ) ).
IREP := ( make-interim-report id WORD ).
FREP := ( make-final-report id WORD ).
DISL := ( dissolve id

{ ( make-stop-release WORD ) }
[ ( make-dissolve WORD ) ] ).

10 CHANGE Hi#itmE
Fig.10 CHANGE-knowledge description form.
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%. make-ans, get-cr {Z3F LTI S /1B T 5 M
50l acceptance, refusal 8 L U, £ Zh ol
Ayt — Y2 ERT 5 H#EER make-acceptance,
make-refusal ¥, make-counter-request »SE%#
INhab,

Z @ INTER &7 > 7 L — P OFELREHT
&% INTER Hi#%zCih 3 ISCR (Inter SCRipt) ®
EHEEE11 IR

5. SRIEHEERICED SBHY 27 LDRE

5.1 FIAZEBERICE I O X7 LEES
KETIE, 4 ECTEHLY, ADIPS 7L —L4 7 —
ZICBT AR -V 2 EBT 6 BED
FEIRAR A TR T B 00BN T V7L — P OE
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ISCR  := RQACT | RQDACT | RQDINF.
RQACT := ( make-req WORD { GTACPT }
{ GTREFL } { GTCR }).
RQDACT ( make-ans WORD { ACPT }
{ REFL } { CRQACT }).
RQDINF ( requested-info MESG { MESG }
WORD ).
GTACPT = ( get-acceptance WORD ).
GTREFL = ( get-refusal WORD
[ ( re-request-action WORD ) ] ).
GTCR := ( get-cr [ INFO ] WORD
{ ACPT } { REFL } { CRQACT } ).
ACPT := ( acceptance id WORD

( make-acceptance WORD ) ).
REFL := ( refusal id | WORD ]

( make-refusal WORD ) ).
( make-counter-request id [ INFO ]
WORD ).

H11 INTER %R
Fig.11 INTER-knowledge description form.

CRQACT :=

HMThHhHrIen, BAENROBLEY AT LEBRT
HHBER L -V FEERTAEILICLDRT.
ABIEIE, “WWW-Browser #F]H L7z v iF]
HEERICFLT, VRYM)EDIFAT Tz
b OEEEEERT L= EEWT, RSN ER
HRECRICE TV TEERE LICEEL T 5 VAT A
PHERENS Z L2 ERICK WHEEL.

B2, FIFE?S OBERIIFIAEA V5 72—
AWS, MAZEA Y% 72— AL~V 2 b (User-
I/F-Agent) #@BULT, VRIY MV IRESNE, &
DJ/ET, FHBERELERZHA Y b7Tobanic
BIFA 5 A7 BANERENS, ZOEEIE, WWW
I-Jxy MOt LTHEBEELICEIY Y X7 2KE
T 5.

WWW L£— x> M, User-1/F-Agent 25 DE
BEADVCETIRTH A L%, TASKH#EH VT
WZT 5. ZOLEFHAVWLNAEG6 IR L7 TASK #1
AT 7L — M iCk 2 TASK fiEoidi %X 12
A '

D1, PROC % B v T Socket, HTML-
handler, Graphic, Text, Window D ZFh£hDL—
Vv ML THEEEILEAVTY A7 2 KB T 5.
ZHkERWLRNAR T IR L2 PROC HiEkEeadE 7
7 L= M2 B PROC HFEH % B 13 TR,

FIARICEIRENIC, GIF 7o — F iz iE-727) 2
FTATL=Dav b, TFANERBRER ST
3FAT IV FTHRAZEEFSTE L TEE
SN, FIRZEREFKER T 5200 WWW-Browser
DEIRICHER S NS, ZOLE, BEENE WWW-
Browser 2’EIEER, 7FA P EROFROAZFIH
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(task WWWO01
(message
(task-announcement
(application "'WWW-Browser’))
(directed-award
(application "'WWW-Browser’)))
(reg-info (request-information
:to !sender
(network-if 1?if-type)))
(function "WWW-Browser’)
(specification
(if ((equal ?if-type '10Base’)
(proc-id proc-10Base))
((equal ?if-type ’tty’)
(proc-id proc-tty))
(else (proc-id proc-other))))
(resources (network-protocol ip)))
® 12 TASK M#ithe
Fig.12 Example of TASK-knowledge.

(proc proc-10Base
(directed-award
(directed-award :to Socket
(function *TCP’))
(directed-award :to HTML-handler
(function "HTML2’))
(directed-award :to Graphic
(function ’Gif-Jpeg’))
(directed-award :to Text
(funciton *html-text’))
(directed-award :to Window
(function *Text-Graphic-color’)))
(eval-bid
(bid-id simple-WWW)))

18 PROC Ma#ickel
Fig.13 Example of PROC-knowledge.

LTWwaDl, “WWW TRftsh a7 -7 L
T, EERER, 7FAMERYFFLTHE L)
I—Y =V FRREORBRNARICESVTVE,
COFER, FIBEE A L TR 2 WWW-Browser
NEE#H 14 (£) 2R,

ZOEBORER, MEBRE -V v KT VT
L—Mi2dh, BLsBnEs A7 s R EERT
BADIPS 7L —AT— 2 DD I—TY x> ik
AT B E MR L.

5.2 WRICIEL Y 27 LBIERG

RIOZLK L CHENICEILT 27200, Hfk
BRL—-YV oV OHABRBVERI A TSI E,
LR L7z WWW-Browser OF) % Fiv TEERIZ X 07
A

5.1 Eici, FIHEERIEIC “WWW-Browser”
EVIBDTHo720T, WWW-Browser DHERE &
LT, GIF BRI LA EEERT -5 ORRETF
AMBRT —~ 7 OFERROATER L Tz, TDEE,

ADIPS D72 OHMBAER L — ¥ = » b OFEIRAERKHATLN 195

14  FIFHERICHED SHR & L WWW-Browser O (/)
ALARFRERUC & 2 RIREL~ 0 IEH (4)
Fig.14 Example of WWW-Browser based on
user requirement (left side).
Example of adaptation to change of situation
by re-organization (right side).

(change new-agent-request
(analysis
(if ((equal (value (!msg cause)) unknown)
(re-organization new-agent01))
(else (make-interim-report i-rep02))))
(re-organization new-agent01
(proc-id request-agt))
(make-interim-report i-rep02 (i-repo unknown)))

® 15 CHANGE M#acRe)
Fig.15 Example of CHANGE-knowledge.

HTML-handler (30T 5 L~ T = ¥ M P 4EETE
TWF—sERE LT, Yy RERERB L.

ZD&H & HTML-handler T—3 = ¥ M b,
YIFEXOT -7 B SN2 LA, WWW -
Vv bhifzEshA, 2L, WWW Z—Uxr
b OEFEERICIZT Y Y P B LB TS oD —
T2V M EBETHROOHEBE WD, BRI
HTML-handler 5 ® L X — b @M% 0UE T 5 RE-
COV AR TIZZO@MENET LI ENTTERN, &
DIz WWW T —V v b, “BRAELT— 7
Thabb YUETELF -y ERICETh VT -7
EROWBEPERINA & UTHETT5.

D FERRELRT — 8 ~ONEZRET S0
12, ® 10 27" L7 CHANGE @it v 7 L —
Mok s WWW L—3 x> @ CHANGE &0
ap2E 15 IRT. 20 CHANGE @izt v,
WWW =Yz r M “BRAHRT 5" ThH b
VP EROT -5 2B T A2V v M2 FIH
T 572012 WWW-Browser DS EHER 1T
ERETS.

WWW Z—J Y PRYRYMYIHLT, LE
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, "WWW-Browser% |
SHELEY

ADIPS based
WWW-Browser
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— ews ) s lnterNet i
‘ /”,_ Phone @ //
Play-
@ﬂe Vldeo Real h\;)

/”“Wrr/huma T
R"’ J

TEHREA L ZHLLI— bk

16 ADIPSiZX2% WWW-Browser
Fig.16 WWW-Browser based on ADIPS.
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