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Development of An Intelligent Agent Shell Supporting An
Integrated Agent Building Language

Hai Jin Chang'

ABSTRACT

There are many kinds of multi-agent frameworks which support the high-level knowledge representation languages
for providing intelligence to their agents. But, the agent programming interfaces of the frameworks require to use some
general-purpose programming languages as well as the knowledge representation languages. In general, knowledge
representation languages and general-purpose programming languages are different in their levels and data representation
models. The differences can make the problems about the coupling of the elements which are necessary for developing
intelligent agents. This paper describes a new type of intelligent agent shell INAS(INtelligent Agent Shell} version 2
which has developed to cope with the problems. Unlike the previous agent frameworks, INAS supports a high-level
integrated agent building language for building intelligent agents by itself. Therefore, the development of intelligent
agents by using INAS version 2 does not suffer from the problems of the previous agent frameworks. Through the
development of several intelligent agents, we experienced that the agent building language of INAS version 2 could
reduce the difficulties of developing intelligent agents.
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Tag/Message Table

Received Tagl|Messagel
Message
Manager

Tag2|Messagel

Tag {Messagei

Tag=Tagk
So(l< t<h)
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Message Message
Handler Handler
Thread Thread

g do|HEAA A HAAE Hin S A
3k #ANE Ha/HAIA H o] B(tag/message
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ANE A Flkey) BE9 9L Fr} 4 HAR|
FeAs ga/AqAR HolEE ol&dte £Ad A
AEE waitingMessage BHE oW HAIA] A7 &4

2 Bujste 488 syar)
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3 sendMessage BHL HAAE $41817] Ao U
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Heo= Z+7; <reply tag>$t ¥ FALG(null string)
o] 7124}t (1% 4)¥ sendMessage BHo ¢y
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Algorithm sendMessage
Input: receiver agent r, performative p, content c, tag t
Qutput: SUCCESS or ERROR
begin
make a message string using 1, p, ¢, and t;
if (t != NULL)
begin
if (there already exists a record whose tag field contains t in the
tag/message table)
retunn ERROR; /+ already used tag */
insert the record <t, null> into the tag/message table;
end
send the message string to the agent r;
return SUCCESS;
end
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Algorithm waitingMessage
Input: tag t, duration d
QOutput: message string or ERROR
begin
¢ := get the current time;
r = get a record whose tag field contains t from the tag/message table;
if (r does not exist) return ERROR; /* mismatched tag */
if (rmessage == null) /* the reply message does not arrive yet */
begin
wait for the event on the arrival of the message with tag t till
time ¢ + d;
m := get the value of the message field of r;
delete r from the tag/message table;
end
return m;
end

(12! 5) waitingMessage 29| tmz|
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thE ojo]AET} <reply tag>t} <receiver> Q1AE
% AA3e sendMessage BHE A BF97)
EAE + Uk 28 B9 diejstd, AAR Hel7]
gE B gtel NULLSD wiAlAl ¥ ojyel g a/+
AlZ HolEd gle HI #& zte WAXRZ Falst
EE HAAHAT 2% A" dAAE dqax A
1 &5elA dAA wis o oz X" 5 9l
ot Bla/uA A HolE9 HaEe & A9 wAX
BEyou ofF &7 WAIAZF FAHA gL A
59 9 ZA fxdd
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3.3.3 B4 W 7z
INAS7} Algste B4 WAEL BF dojdE 4l
419l KQMLIL3JAl A ¢ what7tA 2 &
munication layer), "WlA*] A% (message layer), W&
AZ(content layer) 22 FAH AZsd T2E 717
o} 54 A& <receiver>t} <reply tag> 7 2L
2 #SEHEHES vledte el HAA AZS
TELL, ASKONE, REPLY %9 <performative> ¢1#
o f& Zledte Zolth Ulg AF2 Az Ags)
A2b e Ulgol ZleEE AFoith B4 #ye
& AZstete A2 T Az ¢ vl HHA
grsts b g83th (02 6)& OlAghs odoja
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S0l d7 663620 Abee olFol FoirtE doie)
& A BA e gl T4 B AF 7=
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o2 <performative>7} “REPLY”°]a. <reply tag>7}
“tagl”el &8 WAIRE B Aelt}

(sendMessage “OIA™| “tagl™)

3.3.4 71E} Al

INAS ®j#H 2+ KIF(Knowledge Interchange For-
mat)[18]¢t 2L EAT U§ AF AoE: AR
o, T3] 75 durAQ 2 AE(general list)2h
t ¥3dd 2d9E a7 A, 54 WHEL
1288 725 /HXER KIFY 22 54% Ué
A% AAE F50 HA =9 + itk
sendMessage ® %3} waitingMessage B3 &
Holo] tF3 Wele] Balg ANYSAY 12 AHE
7t itk INASS ojolAE
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< 7—}7—} 3}‘4«] aeEe] HEPoE Hgg 5 uh
INASY] 718 do]HE Z2 3 agentutilclpdlls ¥
ek SAE 93 (tell <receiver> <content>) W&ol
U Er1eg e AAXE Ruxn ¢ WAXE
&8l (syncAsk <receiver> <content> <duration>)
qE Fol AHEA Ao T2 Aol itk
INASE MS Windows &Z)A 7jg=Eion o
JAE 4 HEL FA EEREZT TCH/PE AH
gtk INAS HAd 28 33 (29 D 2e %
(window)el WEPdTh 2 4L oojAE & <Qlolz
AHE oo]dE ZRIaYPEL HARSE FPsAY
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File Rules Bpplication  List Help

lis] #[0]o] mls] 2

KB "E:HAgenti¥Binidagentutil.clp" is full ded!
KB "E:HAgent¥Bintinas.clp” is successfully Ioadedl
Agent Name = [inas]

Agent Port = [9010]

Agent host = [pegasus]

Agent directory = [E:WAgenti#BinH]

Welcome to INAS II.

(3% 7) INAS ™ 29| %J| &tH

34 JeE ALERl QEHOIA TE I

I AL B AE AT 3l ooHE
Alzdo] Atk INAS ¥ 28 13 dhale] A}
42 A2 FEG AHs}r] gt A, HE
A AukA(check box), Eatolt(slider) 59 2 A
4 Qe ol T SAES AT E HHES A
3l INAS HA 29 2#i® ALER; QE oA~
% AY 71552 wxWindows A|A€[20)& o] &3t
FEAEAt. wxWindows A" X-Window, MS
Windows 59 th4d 9E¢ Al2"Ed o2d 4
Ade 2 AR AEFHolx A EFolth (19
8)& INAS WA 27} AFsle 2" AL&A dEH

ot R T s
Fitle Bules Application List Help

S #1989 -] W] 2]
1

Redetining defgl

Redefining d,

& buktony HAMI-«’
£ choics Reen Helo! A sinpie messegh A st
o =1 oo -
Poar
(orange
Bonane 1
e 1831

l—snml Toxt +

me may be created, with a mea:

(3% 8) INAS HHE 29| Z12iH ALZA} elE{mfo|L
& 7ls9 o

INAS ¥4 2& A
RE 7I5ES THE doHE 75 o9 HezE A
Agtc}, 28 INAS WA 271 AFee A5d oA
ES 12 Hag oy 75 ME U8 HE
=} 9] 9 FE(action

7_<]

dee sHse A4

g ge donEdA Aud + am. g7 Aol

ot WAA 7] FeolA S48 A9 oA

—g—%om 4 oolge Zeag wolszvy U8
doldE ZzIAEL FACE AAAAY FE
ARAD FE .

INAS W7 29 ololHE 7% Qolt B44¢ 2

m[o ol

Eoh oolAE & ol ABSE Az WY ¥
+ES 2¥dd Az e84 Ao PhE 4w
F sled, Jlza geEel 2ded 4380

A
AE C/Cr+ Aol oW F4E AoRE 75
ool AZE U HE 2T 4 A9, Aze
B B5E SSaE A9olt ARY 9 P2 2
Bash INAS WA 27k A9ske doldE 7% o
ot BA4G A7 #45 L Y 95 F4EL
£¢ IS §5E2 ALARE A2 WF G5t
9% 39 29 BA 9ok

4. INASS| &8

283 Fololl e INAS WA 29 &8 Aldlle + 7}

A7F ok ARAEL JoJHE 7Rt YA EEH(work-
flow) Al 2=glolA 9 25 AAN A& §3 MASAS
(an intelligent Multi-Agent System for Approval Sche-
duling) Al2"21]1% AW HE Ao X Z2FE ¢
g thF o] HE A2H[22]el 9 AF5H oo]HESR]
MA(Meta Agent)o]t}.

MASASE P48 do)AES 3t ASA(App-
roval Scheduling Agent)e ZA @A g3 A=
g Aste ATH oojdEet. do|ME ASAE
AHERL Qe HolA do]HE F TE o

le
im
i
o

BH 244 A% A4S g4ste AARAE g,
A 2A5(g g, 4F ZA7 54 oWl o]F
ojAof gt xz)E Flat AAd #EE AN



o AAuo)xg AL FAA dAZ AR 2
AF A= 22 AR doldE Jd 9 AR
o] dEs} WMt A Lo R4z ARG &
Aste Zde] Y. MASAS A28 F71x] d
ol MAHAY. 27] HA2) MASAS[3)E HA 19
INASZ 7igHglon, INAS WA 27 swe] wlEg
571 A INAS Hd 29 HALE Fsled MASAS
vpd 270 7 E oH21]. MASAS ¥A 13 28 7%
Hol e FAeA g WA 18 C/C++ Aol A4 §
d doE Adstd MLHALH HA 28 5F oo
HAE 75 A& MEHAY= HelAd gz
MA(Meta Agent)= <UE R4Sl HTML 459 £
oHAE B0, 2¥2 Bof 9T Hohs}t fFA(AE
B0, 284, TIA) FEL AEHo2 ERHsv] 4
g A5y delHEo|th MAE doje#olA o)A
E, A4 e Folx dojHE Fo & dodE
£ 2lste PESteE HAAHAD MAE AR 7
A Fere) nFQY FrIYFEL X FFEH
THez gdd9 Z2¥F AANES gtk AR A
Aol HAF F4S9 o2 ELo|(stoplist) A2 ‘?J

%, A% (stemming) #5E0] o} 1H FLE

INAS HA 2¢] Az22 g ¢ == ALA Zé«l
HrES ooz TEE £ YAt MAE A

NAFS HeHE FHIAJAAT, d4¥90 ¥4 A
il tid 7HsdE B Fn 9tk MAE INAS H
A 27 AR A fope e B 3§ Hop®
EFHH R AMEE T UE5E RAFEd

2 =59 ARAELE INAS WA 28 A48 2 71R
A5d do|AEZ MAg F3lg T oojdE T
”JQQJ AqelHE ME Aefsfoj 2t GatH Y
& F Atk 1 ZA= gy Z2h A,
HE 5 doE o]&3ld YRy CC+
dojel :dg FQdol A9 Hasix gyt €4, et
A C/C++ doleh AA BE dojo Aje] e &
AdES 288 Hazt 9%k AA, INAS w1 A 29
qe]HE & dojE A4 R o] £29 aF4F
dojelmg e &S C/C++E A8l 73T o
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5.4 &
A5Y colHE NZWEY AEe el n4E

TE 7= A0S Xots NsY OOITE 29| I 3557
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