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The Sudy of Applying Multi-agent System (MAS) into the

Military Logistics Management Based on CAL S Strategy
Student Pi-Chu Hsu Advisors Dr. Kun-Lin Hsieh

Department of Information Management
The M.B.A Program
Nan-Hua University
ABSTRACT
After reviewing the current state for our military logistics management, there is
the chance to imporve or enhance the capability from the strategies, techniques and
total solution. Especially, the cost down, efficiency enhancement and risks reduction
should be taken into consideration for the thinking about the weapons' lifecycle.
Hence, in this study, an architecture incorporating the multi-agent system technique
(MAYS) into the military logistics management based on continuous acquisition and
life-cycle support (CALS) strategy was developed. The logistic concept and the
analysis procedure of such architecture were mentioned in detailed. Besides, two
illustrative examples, the first one is the case of purchasing and second is the case of
rescarch & development (R&D), are provided in this study to demonstrate
effectiveness of the analytic procedure. A communication language, Knowledge
Query and Manipulation Language (KQML), will be employed to achieving
communication between the intelligent agents. A Joint Logistics Information
Management System (J-LIMS), to our military logistics management according to the
hardware/software infrastructure and corresponding strategy is developed in this study.
The combat strength should be enhanced, the capability of quick response and
electronics and standardization should be improved by using the proposed architecture.
It can be taken as areference for defense decision making.
Keywords: Continuous Acquisition and Life-cycle Support (CALS) Multi-Agent
system (MAS) Joint Logistics Information Management System
(FLIMS) Integrate Database (IDB) Knowledge Query and Manipulation
Language (KQML) Customer Relationship Management (CRM)
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30 CALS AR 32 BT § chsd il # J25 A F I
B m A E s BN F RS KRR TR
oy - RpPgR A2 B anfgpd)[1516] 5 £ AR i #pE F

=g B %L%;IRJﬁ!ﬁﬂifﬂﬂ-’_E F’Eﬁjﬁ”?]? @Ffurvjv i+ noE "
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SCGML e+ e = > 2 {30 2 2 § A% F (Web)+ >
F]pL i - SGML f§ it AT rE 2 A XML » 2 %5
% SGML s &2 St s it > » £ HTML 13
BARE M #00 CALS 8 * XML ehijir > 2 e is L4 R 5

e B E PG o R XMLEE =302 2 4 5 %F

o K S A e B R F @R BB 1 B ehR S

I ~ kst E 12 (Supply Chain Management » SCM ) £ & ¥

BT R4 (Enterprise Resource Planning » ERP)

B ISP R A E R )
B AThY EHN — e BV RAR G - B RN IE R

GEEERN RS SRSl U RAV G VR i
Fodl il AR B ~ Foim (0% Pl i A2 B o RIS B0 chE &
FIo A A F R E ok chE BA R M A BB

e B o *H iR B EZE S AL TN A &0

B gz BBl th o & f B AL A F 4 oeh o [ EE R
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£ E£ N FRF % s (Management Information

o
=
£

x>
B
£

2 E

T

System: MIS) ~ 4 % T S 1% it ARl ¢ % F R4

F fopmd 4 g E[15,16]
CALS # 7 i% T3l fL 4t B % 3 7 A 1> 11 CALS #1fis *

2. g (IT) 2 Tk 5 (Information System > IS)
FREAAE R A F S EITNSH B A AL 2 A il
|, 1T E AR 8 & 47 ~ A7 233 (Business Process

Re-engineering » BPR) 2 jii 42 ¢ 1= (Workflow Management ) -

Il. % 1 42 (Concurrent Engineering > CE) k8 e &

& * (CAD/CAE/CAM ) -

)J_;

111, 4= 12 % % (Object-Oriented ) sh3 20 & So4 47 22 3%
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IV.2 3 7424 (EDI) 2 &% % = ( Supplier

Management ) -

V. & F e (WWW/internet/Intranet/Extranet) & F

% > (Security) g o

VI & 4773 & %2 #4k (STEPIPDES) 4] 2

X
1
o

HEgm= (PDM)-
VI, &+~ B2 giie~r 2giakin
(SGML/XML/EDI) % &t < i 3 52 .
VI %888/ 38 ¢ 3 #is£ p (Interactive Electronic
Technical Manual » ITEM ) z_ % E & * o
IX. #8815 ¥~ & ¥ (Integrated Logistic Support » ILS) i~
METEE P LR SR TR
F* FTA 4k (Data Warehousing) % &b T pf g2  jis
Ko IR P w s BN L E I 2 LR
~FpPEESE T CALSHp M B %
ANt EoREF LR CALS Kk g B > A WA
L& 2 CALSHF e b F WE CALS et 2 1 B o

©T L R E # 6 CALS 2 5%[11,13,15,16]
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ARFAEAANE S LA E o T Ry R B
IFREF R TREF- L ERAFTHEEZFTR LB
(Configuration Data Management Center - CDMC) > 1 & & /5
BRT SPRHLER BITE ,jj;%’%‘:‘— EREZ2 .&ﬁg’j}&;“]

BURUPFELFR S HEFEP A ER 1 et

i30ﬁﬁw§%¥#%&ﬂ$’${;¢rﬁﬂ?ﬂﬁ§
WEp T ia s pLTIFEDFTREZCALY),

4)5 T 5| IE ﬂ&’*ﬂ,@.ﬁ}_ ]fg B Dl A0 SR~ e = S -
RFRR E o T A WA R B B TR R RESFYEGE

RGP LY
-~z HE

ZELIREI-ARPAFZ R p AR L ELT
e Tz E e Fg k% (Logistics Information
Management System > LIMS) » 3% % 4 Iﬁ‘ﬂf T RETELPBT

LG Y 2 B A E R 2 CALSH B Y

e
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4B TR A & fs # ¥R (C-Logistics Information Management
System » CLIMS) -~ % # ¥ i+ (D-Logistics Information
Management System - DLIMS) -~ &4 » ¥ = (B-Logistics

Information Manag@_mext:s;cstaﬁ BLIMS)Efa = AR s o AR

e H_::_\
TP E T e B TRE A AR BB S
Pl W
bl R G R ARSI R S

#\6%;@0 }
ﬂ /]

\
WARAFRESBEGRFAE A L AAlg a0
N ;
A
LR AR AER T MBS TR B A N L

= -~ ~

I A i"%:-v,}__t:_n: 2 Pi_&}% ,—r;ﬁ;ﬁvi # (Interactive

Electronic Technical Manual > IETM) -

(Ditfep 4522 2Fd Bl

[
-
-

L
o+
4

TALRE > s iEE s o
(¢ szt dad 2flic it TRITE 22 2

CALS T4 % E 2~ E XM FMEE HF L A4 ZmL 4 o
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(ikAzp 0 & & 5P CALS#ade e > 2 2 2 AR

% 2-4 830 5 R E A CALS §0% & {208 ~ Hjifa ds o

4 2-4 p @ R & jod CALS 2 4 &

B * 5 bl

TEEPFTAEELALIMS--IDF #4827+ kit

a8k E- Al 78 L a s (CDMC)

M40 7.62 2B A LN T FH L Bx b

Tes 205 5 TTOM 8 VT 3 H 4 > B ROAMNE FLEF
ﬁilﬁ.éé'ﬁ:,ﬁ‘ﬁi

Bier 205 3 20 o N T F B4

EEEE Y o MEOH 2 i3 £ (IETM class 5)

ZEX @ - A RECALS T g mAE & Sl 3

ERT & CALSFT M ZAE & @4

PR i A AR S B4 (IETM)

ﬂﬁ%ﬁiﬂéﬁ%aﬁﬁﬂ%w%ﬁgﬁﬁyiﬁ%aﬁ

FEZEAE iz CALS i *

%= &~ EA A A (Intelligent Agent » 1A)

L SRR
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;Iﬁ;ﬁﬁ B R I2 A T f A 5E k0 Kalakota f= Whinston[41]
B FH A 1906 &N ARIEAT NG A LA TR

(static) ~ " 7 &+ 5% | (mobile) ™ &5 5% » #73) e i 3¢ 32 A ’I}

K hR Y o MR AR R AE G R RIATECER > R Ay
@ F Ak AR AR A w R e q 7 h 5 i
BARF L A PFSAENER Y F 2 [{eha 15 Lk
S iR —‘F'f B b REhE B Ao

§ 5[45,6,21] ir J5 P - IL L o4 & T {7 6o (3L 4

(mobile agent) |~ % £ &1 % (Multi-Agent) | ~ " A £ 4] R 12 &
b

(Intelligent Agent) ;> #73) e & R IZ A & & j8 - 28k sk

IF - A ksnd RERY FATLHSIEIR L NI A B
A o g R £ F 2 SN B R LR

Her b4 AR X1 v 1N AEARIE A A AL

B2 Tk fake il i 4 KUF L Bk Y o RBT
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g9 I*e}q’fjﬂ“‘” fRefe 4 om iz Z ARIZA g PEF LE

=

T bldo- BAHAEANAREAL PUEG FRFn A
BBL G Ada 4 i B AT T EE L (e 1%
ghfé’i*—‘gi‘ifjﬁvf{ﬁwJ‘z}gm%_@j@;g_A Hxb g M o

NI AdEg o R R R A AT ana 17 (VIR A R

A RAHEENE I AR REAE G F LA A

e --)

[50] « A& R A g - BAA IR (Fehigs > B BT
(Personal) ~ p i 4 (Autonomously) ~ P & ¥ = (Proactive) ~ if
FH 72 7B hE ¥ (Continuously Running and Adaptive)
[8] °» I A § - BRI AR X BRREY - v EEPE
2R AR A o SR AP e B EARY AT
Z B A &AL [55] ¢ & B (dtuated-ness) ~ p A 14 (autonomy) &
sB A (flexibility) o A7 £ A R IZ A L - BAFfechp VB Y >
BPFEARI A B REY I RGF -G chp pit Y

[29] - & A AT A B - Biep PR 7 R 5 Ak

5

PEFH O B Fdens Nz F A5l - ATEA R A G =
PRAFEREERSE KRN LRk BEH o 2 LfE

FEARATHIE » ok R B 6 7o A AT A LR L - BAEE
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PRt o < S E A EE ~ p Bt o Y [36] 0 RIL A
AR RRBEBPENT T 503 8- BRCAlA £ - A
Rl kKRBT - B R o~ fo— et jE s ko 4T ‘%"éﬁ
2 3 F[35] o — BAFE A AT A )I*n; Rl B8R &
BIIRITT T RPRE CFY T AT ¢ hard BiEIEY F
HHE TN LR DY o T iRFp e i 263 Fes 4P
RH s I A s P - B 6] o
BRI E A B
FEARBAF X ¢ RT RA LA - B
¥ -y EA 32k 548(Single-Agent System > SAS) > ¥ - f8 5
P £ EA Nk sl (Multi-Agent System » MAS) - SAS & -
fagr P oL R ER NI A LA R LY g - B
A pfE f Sl ¥ AU ] R R P RR A B TR

B¢ o MAS £~ 8487 A4S S TR NI A LB K
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RIE 4§ -t RN A AR NI A A, K
Pf— 1 iTT 240 48 > a2 Agb%ﬁ,b,kﬂ4*97/§_1g‘
BB L ENE RN T FF AT A SRR B AN T
o d BREAE AT RN L FAREL ST o §

RITA Ksd ¢ AR TR Y BT AT RRIEA A, P

5 R Rl B R e S E AR - fE
FENBATTRERIERET 0T M- Az IFfRARALA 7 b p

ﬁ*/’LF\: %\mj,‘;m A [49 54]

S
(N

S AP O A S S Il ]
A I[?d\;-‘ TB;#E]::‘; ‘(‘iﬁ ~ é’ ffr:‘ ~ T‘:ﬁg% E’—j-—’/4 ‘,-Lu , %g\; A ZJ‘;;‘:E%{ f"j‘é’f”
PRI EARNEA AN -REFF I PR R kT

EBA R NIEA ST Gk o

JoAREEHEMAR A S A R - R
AT AREE T ABAAFME A A (Autonomy) ~ F R
14 (Reactivity) ~ ## #& 1+ (Pro-activity) ~ 4 ¢ 5z # (Social ability)

PR (Veracity) & o g3 £ 4 2L (JA) > A 1 &
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(Artificial Intelligence » Al)sd Rin i @ g - ﬁﬁ%‘gﬁ #
FRE T 0T EE AT A DR AR 0@ A HTEY k en
B T AT U RE TR RRERY S e s TRE

R R AR F Tk e ATUTE Y AL Ak 2
PN R 3RS R S AR Y R S8
(Reasoning/Learning) ~ {7 # |+ (Mobility) ~ # /& 7/ #
(Communication/Cooperation/Coordination) ~ 4 # 4 #(Human
Character) ¥ 412 - Fi8 F £ A A g T g 2 %
B VRRES BUPE R X AF R { T

Pl EE 0 s T P ea S P BGL SE sy

det

P R E AR A R E A - NI BT
e B s 4 [4,5,6,21,29,31,32] :
1. % A i+ (Personality): & 32 4 fg ;% %‘gé A 43 ek 3t o
R A TLENE AR A AR 0 1B AR EE R T o
2. p atE(Autonomy): RIZ A AIF TiEARY 0 A 7 iR

AR T LR TR T

3. p#EE -~ FieE(Pro-activity) : 5 = =@ # iﬂz 2
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5. 4%t (Delegation) 1 RIL A & i # R ¥ K EL

FRAfCHE B OREA R B R F A AR W R
AR LT EAR R A o
6. P (Safety) : RIEA R ERGIE AN EH B

KT e
7. ¥ M(Temporality) : RI2 & ¥4 h— TP p

FHRPEAFEE DI A1 A ROPFRA IR T

—

FRiE o R A A AP T T ARG o

8. fsd it~ 7 (Mobility): R A 2 A I K

5
|

PEBBEST YT TR

9. il (Adaptability): 5 & A 2R Y F I

“~

gk BILA AP AEY o LR ERY K o B0
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10. &3 & 4 (Communication Ability): (32 4 & JE £ %
SR R AEL R o R R FE R Rk
PR AT LR E R oA o

FEAANTEARIE L F AP IFR > b4 @ o

(Knowledge) ~ :2.4(Belief) ~ &, Bl (Intention) ~ & (Emotion) % -

\\\xr

CHFENEA AT H AL PR
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BUWAT AT R AT ERY B EREY L FR S
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AR TEHFTNRE S o ARUEFET R AT AT HE o
Kasbah p #:45 # B § % » £ 37127 - Kasbah # &
TH s A ERF O &G AR K 0 el S
AU RS R AU T fody dicd £ (48] o

= ~Aleksander Pivk % § %[28] & 2002 ##% "1 B & p 7 I
2.EARRATA A N IE A 5 0 ShinA(SHoppIlNg Assistant)
T FEY R E ~ EMA(Employment Agent) & T34 {7 e g
ADRE L TR o

= v B3R R IZ A [46] - BargainFinder Agent > &R S F
iR RFAFLERPEFRYLE T FAH AL wHCD o
w ~Ting-Peng Liang % # % & 2000 # & 41[53] - B &% +
FRB Y MAS k3L é 73 U4 b 4 (NI A (Barter agent) 4
% 32 A (Bargaining agent) ~ 5 i <32 A (Bidding agent) ~ 4p
§ 32 4 (Auction agent) ~ & 5 % # 32 4 (Clearing agent)
£ J 12 4 (Contract agent) ~ #% 12 4 (Search agent) ~ 2
A Jﬁ 12 4 (Generator agent) ~ 3% 32 4 (Evaluator agent)
A L 1@ & (Decision agent) ~ 2 % & 1@ £ (Transaction

agent) ~ JR7% % 32 & (Service agent) ~ 37 L% 32 X (Order agent)
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¥ R IB A o

<k

2 4 4 7 4 (Payment agent) © = & T 5
T~ R4 L A A (Agent-based) s F AR HE 0 & 2001
Ed L ABRN - EUSRN R RN L AR ST S
B2 Y ¢ 7 g R PR E(Coordinator server)® kL T

32 4 (Coordinator agent » CA) f # E 4B B & + F 137k
iﬁ’ii%ﬁ%ﬂ%ﬁﬂmmﬁﬁﬁﬂgﬂ*ﬂ&(Mm@mmu

b
e

- ___.-"
i

Agent’ MAY 122 7 3 JE 7 (NI A (Informatlon Gather Agent >

\‘“"-
/:f'

|GA?Q WES @R E ¢ (Buyer Agent S\Q\/er)m‘ﬁ = {3
J«

[l
FTE # IZ L 32 4 (Buyer Server Management Agen \1 BSMA) 5
\
mLpBMk%@?ﬁmﬁwﬁBAﬁﬁﬁiﬁé?i“W

Rk AAAH G > FIZ A (Mobile Buyer Agent MBA) & £

€0 % & Maketplace & e 2567 1 4 e 3(Sdler

Server)d # = #riE ¥ > § 2 NI A (Seller Agent - SA)E = ¢
GRIRE  XRa S E N g > 32 4 (Mobile Seller Agent -
MSA)ix BB ¢ £ o /L Marketplace ® {73+ % % -

2~ AFPEA R A R & F B (Information Retrieval) >

¥ O RCE O4E 2 (Information Exploration) - oA
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(Information Broker) ~ 3 i Jm (Information Filtering) [4] -

= ~ Letzia ¥_Lieberman[42] & 1995 & 3% ) » @ * F‘ e
BT bk 5 - BRERLT T - HRRERT- B
B2 T Letzia g & 1 T E S A ié o K A VR B 4B e
R, TR ENERE Y F‘ Vo R ARG o Letzia ft
BH chiE Gra fek 40 B AREE L ch R BB % 1Y R

?ﬂ@ﬁ’@\W°

A ~ Remembrance Agent(RA)[49] #_Roche #1998 & # ) »

-
7}
=1
«
—
T
-
=
o
S
-
=

RA et iy 3t g i * F p o cha f7p

3

T o fodl B FREB LA Rl v PR F

-

Y

S

il

p B3

puv

Tom BT A6V OLERY Fegh
BERY RAATHR BTN F P a1 %o

1 ~Margin Notes ¥_Rhodeg[21] &= 2000 # # ! » Margin Notes
e BA R A ch- o venr AR F P
SE e oo fri Y F B A /i (personal profile) iF
odokdsdidp@ & any )I} g #ig r E p o b’%iﬁ]gﬁy’ﬁﬂf&
el T atifder- BRI HTH U AR ETE

BT U T iR
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-+ BASAR £_Thomas, C.G[52] & 1995 & # i} » § % * &

B RN I AR50 o

AR RSB T F o B s R L A
RIZA v g RIZA S FREIEA BB AEAL

SRR A RHK[2)A 2002 £ 4% - R LA
EANTm A %?%gr)ﬁf%ﬂ%d ’Lff;&?’)%fé?%?i@@ﬂA >
FHFRAZA L RFRAEA S FETREZLA  Fh
A 4 ?;}5—,;&;5‘_1& \Qﬁg’gﬁ;ﬁ?;}" BB LR ‘ng%‘,\) ‘,)g,x;m
A RBA S PRI E BN IEA 2RI A o R R Y

?ﬁi?ﬁ,fiéfu‘%g F‘ﬁ'} ?;W \Ju‘f)%‘ '%PF._/J ‘fvt,‘ﬁfr

ﬁﬁ~§y?ﬂ&&~iﬁ§ﬁ B e F R RIRAR 2

SZ 3 AFRF AK[4]E 2003 E A 5 A F R
S E N R L R ANEE T % 1532 4

(User agent) ~ g 72 X (Internet agents) ~ k& & 12 A

(Environment scanning agents) ~ & ¥ & 3@ X (Learning
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agents) ~ & & ?‘f (Integrator) ~ ¢ 3% 72 % (Meeting agents) -
TR F I kSt A (DBMS agents) ~ i 33/ b 4 432 ik 32
4 (Deductive/lnductive reasoning agents) ~ 3+ & 1@ <«
(Computational agents) % 32 4 &4 4 — & 473t b g 32 i
oo HY o X ABINL L EE A/FEE- N2 4 (Knowledge
creation/collecting agents) . & d e AI2 A ~ BB F AR
ANBY R At B8 g b R Ly N
AARE M R L BRA LRSS R T
TR T B A RTACEN 2 G 4 v I 32 4 (Knowledge
processing agents)&_d FALE F L & SR IL A~ R F R
TMRIEA Bt NI A e s T g b RO I A
FRRGPE I TR E B Y ARk, 10U R
A A L ;}:«q_)\ mﬁg}k ILJ_IFL—IT"** o
v s R A A B 5]k $t(Recommender System)

7 A A N[6] 0 - 3 444 7 (content based) &5l g RN

N

PHTAPMFRESIT  RERT F 5T o - BL AT
3] (collaborative) 3l i = 3¢ > f B is @@ ¥ F e o e ik

SRR
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?}Fl{% http://ufo.cs.ccu.edu.tw:8080)

L2 s FAQ IE 4 4% # & 8 FAQ FR7H[46] -

GEN i 5P
http://www.ee.mcqill.ca/~belmarc/agent fag.html)

e ! E—r\#a?%-m] RI® A2 gl
#3

—

R - A A BT
KQML(Knowledge Query and Manipulation
L anguage)

AR b3 2 gk 1T3F 5 (KQML)[33,34,50] 2_- &%

P RRL T AFRE e B

CSE U S

SR

AR

o &

3R NI A 2 B enT d o NI A 2 i il £EiE A
B (Client) s 1 A @32 57 4 39 DR L % R IR B =4 (Server)
IR TR A s R BN IR A s

= >

F'TL lfv\%’?"t’é’ﬂw’%
R

“‘):

B ¥ X Bw A AR
WAL AT 5 &

FEGEADRERE > B2 B
i é%f]&{é‘ér%i‘elf‘/—
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FEARDA PES o A - B RRE S i G BT

BTN gE X4 5B E o B KQML(Knowledge Query and
Manipulator Language ) ° KIF(Knowledge Interface Format)

KRSS(Knowledge Representation Systems Standard) #_# 3 32 4
FoehieiT o B ari g gg gk v o (KQML) EiF & — 1B aogs
HfediTants » TR RERE AR B E TN A
FEHEEETov @ % LispProlog: CT™E3F = &y if A1 A chir

MR KQML ZF2 v 2802 B A A s B i (7
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BRI A 2 ELE BRI o

APTIEE BAEA LSS Ko T ()RR B4R
Gk AR A S I (FRF o NIEABEL TR kR AL
B0 B FER T R AL e d S

BRI S s A N IRA § 3 e Ao B R g 4o

<k
UJ

PE LR FRNE RFE T R IF o RIS -
BAFEEAG L RREE AR D REREAEA o (2

Bo i ip- KA R NI A2 e o gl o 2R

-

B A g 4 s R Rlfotr R EiaE kBT E AR
Lo R iT R E S TR Y A1 EE S 0 4o Prolog & Lisp £ o
FOUER A IEE T KB ARy el - (7
%ﬁ°@@ﬁ%!ﬁ%?ﬂ@ﬂkiﬁfaﬁkﬁoﬁﬁ%—
% KOML =7 APl & » i£:8 T KP* Socket 3%z » # KQML =
T 37 e = TCP(Transmission Control Protocol) & UDP(User
Datagram Protocol)2t & » & 15 i IP4t¢ & (7 @ﬁi%l o (4)i K

v i & d TCP/IP(Transmission Control Protocol/Internet Protocol)

BoRATmd o v ey K2 A B R K Rt L

- 46 -



KQML 33 2 & ¢ 0@k - v A St & LA APl 3
2o v A Az PAPT LT E - BRI o
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7
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Bl

IR TR G o KA F RS BRI 2 B andp 3 gk iRl
%o RIEAZ FV RSB AT RS FIRE K

T2 4 2 [ g ok & (F[33] o

%37 8 - FRis e L (Integrated Logistic Support »

-

ILS)

B30 E & 5 b £ Iran2 A [12]% 2000 #4501 > E i &

AR ESRES L PR Lt MESYE - R

m

AoEPRLEFEE R ARLEL L2 FRET

B print by Heo wANE bR BEIING 2 E

~

LA ERL O IBEZEMLGFRIRE IR 2R E
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ST 538 FiR(A 4 ~F 4 4 )
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SR PR R CE Y - S H P B
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B2 AN ARG R O] FEA R TR L
FPORPIARAL - E O AR BRI FREP L E

B TAIBRBARAXZHHLEPFIL > 281 IFPEE S ¥k

“EJVH
v i

1 #2(Logistics Engineering) ' % {$ ¥~ & 4% (Logistics Support) =
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ZERTIE S B G N N SE -
(Negotiation 5 P
T T fr { B 5 %ﬂ*rr"%ﬁ?"*%‘ﬂ%
Agent)
?ﬁ’ ¥~ @iE A d ;ﬁ_é
#
o ko 4 (@ B ORET EHp|@ ARy
(Contract RO IES EAE R
Agent) Hlzr+EH HEEfoEmp) F

[ BTN

MAc> N EH
(Payment T 1
Agent)
@ F R RIRIE e H ,
X2 ERE R
JRA%T8 B (F i iqfc2
PROF% 32 A JR3%: ~ o 2 T g 7Y
TR ~ R (E
(Service o P N o
P 1T 3 de e i) ~ PRIE
Agent) O A PRGE I
SF S A2 |
R PRI
BP ~FHaETE)
y Jm;, EAR T AR AT

i

4
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-

‘:3i|‘ll'6

Evaluauq,] Azent HNegotiation Agent

MAS
e
| =g ‘\ =
| =
' - f cnutract a‘xaer_l { o
! - g R Crgy
i —
| Ioverface Agemt ;g_ St Suppliers

i Buyer Agent \ Silliar Agseints
G, e 1 ﬁ&thﬁ

Pavme::t Age_1
HNE Tt

Search Agent "_-.en ice age,i

Bl 4-2 & 6] ¢ R ARG MAS % R
NN WoRR & MLz g ARiE (T

(CF)ERFECERHEEAA oM HKES 10 B

e

373 e PDA > @ it £ RF 5 1N RO P B
ABRRZ BH o PR S 2003 £ 127 30 p 0 /AR5
DA TH A KQML # it d 0t FIE Ik SR S 6
PoE g T8 (N IR A 2 B e il 2 R 0F o

T & MAS ¢ pt§ A IZ 4 (Buyer Agent)T] /i & ik 32 &
(Interface Agent)t KQML 3% i e il $75% » #eph § 3“7
L IEF M BEL A RIZAZ Y AT AR fERIEA
R RN R

(Tell

:sender Buyer
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‘receiver Interface Agent
‘language KQML
-reply-with Fool
-contents
(Buyer_name Buyer,
Wanted buyclass New Task,
Product_name PDA,
Select contact mettt—ﬂ‘rSu'p[:iITer?—l~ S
Wanted duedate 2003-12-30,

H-

e
e
<

Want;ed_duedate_nego Yes,

Wafted -price 14000, W\
ted price nego Yes, “'I
anted quantity _nego 10, ) J
C%:;tpose merch_nego Suppliersl~n, ff'lr;f
Wantad | quantity 10000, I,{r‘f

Payment method Cash,

Wanted serw:eAfter -service )) o

P2 PDA « & KQML 775

(= )3 M&% fzi

7 AR A IZ A (Buyer Agent)I|i#&F 32 A (Search Agent)z
B e il 5 o
(Ask one

:sender Buyer Agent

‘receiver Search Agent
‘language KQML
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-reply-with FOO1
-contents
(Product_data PDA,
Merchandise_name Merchandisel~m

Merchandise_data M erchandisel~m))
(2)4#F A 32 A (Search Agent)45 J1if & e Al © 3 B 46
PRI A (Buyer Agent) s KQML 3% 2 %3 5 B R -
(Reply
:sender Search Agent
‘receiver Buyer Agent
‘language KQML
:reply-with FO02
:contents

(Merchandise_name Merchandisel~m

Search_Reault Merchandisel~m))

()G ndbF kG F AP L  J0F AL e g8

it

R EES- A R - RO R
1@ 4 (Evaluation Agent)z =i » 2205 (NIE X B 4] 5 4p M
TR E PRI R SR ot l‘?-ﬁl%ﬁd KQML & R & pi &
WA FFFE R A FEE B0 EF R AR & 1-m AR
EACEUE IR

(Ask one
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:sender Buyer Agent
‘receiver Evaluation Agent
‘language KQML
:reply-with FOO3
:contents
(Merchandise_name Merchandisel~m,

Search_Reault Merchandisel~m))

() AIEA R L 2% B SR IE A Lk Ed
KOML F/2 EZRd =G A @A B 4 B RN EAL ok
@R
(Reply
:sender Evaluation Agent
‘receiver Buyer Agent
‘language KQML
:reply-with FOO4
-contents

(Merchandise_name Merchandisel~m,

Evaluation_Reault Merchandisel~m))

(7)) FEEA &2 18 FAde TRy & 0T g
KQML & 33k i 1 4 (Negotiation Agent) | § & 12 «
(Seller Agent) i i #7538 = R EEF #7¢0 PDA » f # 12 & 14000

ArIp o FERAEF 10 5 WY s 4R 22003 & 12 0
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0P BURERFZFIEIH S 127 206pwRpHrF Do

(Ask one

:sender Negotiation Agent

‘receiver Seller Agent

‘language KQML

-reply-with 005

-contents

(Product_name PDA,

Wanted due date 2003,12,30,
Wanted_price 14000,
Wanted_quantity 10,
Payment_method Cash,
Delieve date 2003,12,26))

(C) A5 A SN2 IPM ITERARL B AR
BE 2 S B LiEd MASEBEE & o ptrF g KQML

i

Wa

B LD § 3 A4 BSRE AEA RS IR AR
I BRI S) S C

(Reply
:sender Seller Agent
:receiver Negotiation Agent
‘language KQML
‘in-reply-with 006

:contents
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(Product_name PDA,
Expected due date 2003,12,30,
Expected_price 14500,
Expected _quantity 10,
Payment_method Cash,
Delieve date 2003,12,26))

(/\)‘E‘; % %—% :Fi’ti%é ’ ZT‘JE,? s ;(,'%’F'ré‘, /] ° 1(LL ng-ﬁjt KQML
BRd ERIAREMEBEY S NI AR 7R PDA

BRi-FeFaFg A o &BEL100 NREHAR L g
g+ = o

(Ask one

:sender Contract Agent

‘receiver Seller Agent

‘language KQML

-reply-with 007

-contents

(Product_name PDA,

Order_price 14200,
Order_quantity 10,
Order_amount 142000,
Payment_method Cash,
Delieve date 2003,12,26 ))

()P @ 8% 290 502 KQML B 7 A% = i



AFIEHRIEA ORI R  Bor g DR B N ER

(Reply

:sender Seller Agent

‘receiver Contract Agent

‘language KQML

-reply-with 008

-contents

(Product_name PDA,

Order_price 14200,
Order_quantity 10,
Order_amount 142000,
Payment_method Yes,
Delieve date Yes))

(F)H S s &~ TR EERAM T RS
I 4 (Payment Agent) - 1+ KOML B 3 d i 20 12 4 -3
B S RIS

(Ask dl
:sender Payment Agent
‘receiver Seller Agent
‘language KQML
-reply-with 009
-contents

(Product_name PDA,
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Order_price 14200,
Order_guantity 10,
Order_amount 142000,
payment_method Cash))

CEELEE TRER ST R L LT T
HERIEA o

(Reply
-sender Seller Agent
‘recelver Payment Agent
‘language KQML
-reply-with 010
-contents

(Payment_message Finish))

(L) 22 B fEE4r% 2 &R B KQML 7 B 3R
ReF RPRARPN B J PRI IZ A (Service Agent)id ¢ S I A
(Seller Agent) » A B PRAR P 5 RAEZ T Kd o
(Ask all

:sender Service Agent
:receiver Seller Agent
‘language KQM L
-reply-with 011
:contents

(Service_message After_service))
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(FZ)f > R AR F TR BT LRI AL AL o

(Reply
:sender Seller Agent
:receiver Service Agent
‘language KQML
-reply-with 012
-contents

(Service_message After_service))

ﬁﬁf‘éfﬁ; ];E?E E‘f"?}i &l]’}’i%;é ’ /E'é‘_’f‘ '"‘%]_;}’jfd}i-r“s Fe'x&E‘ﬁf i’éiﬁ
R0 T g R S E R R ATRAE Y 0 B 23

E NI AR TR BT B L o

Fo8 EF1% 6

Ao BB AR K SANARZ 41 crar e e L

IR KHNATASR R AR RS 2R £ 2

#on el A i A & i B (Ided ~ 4~ = & (Preliminary
Assessment) ~ #£ 4 3% 3+ (Concept) ~ 2 &% & (Development) ~ £

=R iR (Testing) ~ 1 #23% # (Tria) ~ £ # + # (Launch)-= & ¢
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% 4-2 3T A S AR 4 ()

A B PR e E i
£
A& | Y | ME (A& AS |1 A 1983
R.G.Cooper| |
Wl | 3k | R |F BRI PR #
B
R VU B &
FE | &E | BE (AR | Booz,Allen |1968
B e
3| AR A R ' &Hamilton |&
L
v AR
| &E
RRRE | A2
e Tk A 2 1985
Ea > a3 i Dhillon
P& FeE | F x| A #
1%
L
-2
4
3]
s
P | dmFn ?
& E FeltwE e Calantone & | 1988
73]’/{0\ 'ﬁﬁ# %é ,
L3 ¥ Benedetto | #
oA 2
7
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S50
A &
2 2>1 2
%3 £ | Clak& |1989
b g A 4 e ) ,
A 5 # | Fujimoto +
142
2 A
AR
Fir | TR A& i

B | A e sl | B

LA 1993
fw s e | e | o | orogozoll
A4 & Brown &
e = Sl B 2 B A2
| & e &
(FRE & FEE g mPa[7])

gt 2R EI R EFRE o - BHEF IR
OEE G T RSB R AR(e B 43 957 ) T A S HEREER
AR E A SRR AFDL AR )RR B
AEE AR E c RRRIFEATE SRIZA > R3Ee FHE
32 4 (ldeaAgent) ~ 342 32 A (Specification Agent) ~ 3£ 2+ i+
72 X (Design Agent) ~ # & 32 A (Operation Agent) ~ & & 32

A (Assembly Agent) ~ B|:# i~ 72 % (Testing Agent) ~ = &% 32
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e e
-khd*r"
Bl 4-3 i 4374 KB F Rz infed #1F chikgm 4

A BRERTTFEYNEAZ B R FNERE N
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| 8~ A (IdeaAgent) : § 7 #-i2 * .ﬂﬂz FE R G B

Ttk FERAK AR ARE AR (R )RR
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P I A (Specification Agent) = - * H i B L
AP gEendd > P NAPM AR E R A4 2 AL 73R
FoFERAEE IR A HAEE R 22
%Qﬁﬂaﬁ#ﬂ#ﬁﬁﬂ%ﬁﬁiﬁﬁgmm%

Ha
,;
X3+ B (DesignAgent) : #p A R E > kB D ¥

=

/%Jaﬂéﬂ%$%% A&t B i T B

) ¥4 A
% ﬂ
ﬁ@ , ;%‘E} KNI, B jgs-ﬁ‘;f@',fl%g,' {,g‘:’_“mf##.; "g
l“-\l\\"' L
vl"I 2, = Y N’ 2z F .
S ARKRSHL T EE RPN  TRERARTERY 5 R
», -»._\ :‘_‘H ---. -:;-‘_.-
(P h) Laeed o s

N il
_____—___ﬂ_p-""

.4 A R I2 A (Operation Agent) © ik Jx 3K 3+ N IZ X A7k s R,

2o FFA ARG FRAUFIARET N PR AR
Ao kYA BHArR et AL S g TR ER o - -
CE RS R L AR T At B L

AR R AIERTENE PEE L REIR 2 E
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VI. J

VII.

A~ FTRBEER L o

£ IZ A (Assemble Agent) @ -2 A (RIZ A B RE L
Gpsh T 3D AP H S N meE s LiBRF e 4
Rig gl JNERLPAR N R SE S - LB RY S - o RN
I i A L
R IZ A (TestAgent) © #4732 Fe = = R A&
RRd o REFRRE# R TIEE 0 Ty R el
PRAFSRRVHNEIRYF TR RULRST R
B~ odiic 2 A SEHRGE 0 BIREAIZA T R PRET A

GLEEFATANS FRIBA @ LA FTE AT

= & IZ A (Product Agent) 3= 7s B ¥ A e B F iR w
BRPEEA S AR AL RA L SRR T

MWEFHFHREY > UETXFAFI- SR FNA S

\\\?{r
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P Y - B TR LMY Y R AR Gk B A
R el e 5 4 6 R 2 13 F 0 J5d rasig
AES B BA ST MM RT A T hnd o
ThofE KQML 3Fid fp i It T 12k SR Rk )Y oh
238 (NI A 2 R & R F o
T &P MAS ¥ iff 8 (32 4 (Idea Agent) ] 1.2 1 12 4
(Specification Agent) '+ KQML 3% i e i 38 » it * 3 en
HEFTRBELERIZA > AR R A hT ApEd 2
A T R A BEFATEA SR F R EEREE
o 88 FEITOEFEGOE & o

(Tell

:sender |dea Agent

:receiver Specification Agent

‘language KQML

‘in-reply-to Q1

-contents
(User_name Bill,
Wanted class New Task,
Product_data Mouse,
Wanted_character Small and exquisite,

Wanted transmission interface Wireless,
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Wanted_service After-service))

(=) H =g AFATAE S 5 F K(mouse) » LF& 2 4
(Specification Agent)#-p? 7 sy 18 &2 31 v s 1 18 R IZ A
(Idea Agent) » @ fapr s £ F ¢ &3 %> 2™ KQML 3%
T T 4 R 32 4 (Specification Agent) I 8 32 4 (Idea

Agent)z B e i oS o w e B NI A R T R E G A

A E S FARGEARYT 0 PR U EEEL D 0 UER LG
A o

(Ask one

:sender Concept Agent

‘receiver |ldea Agent

‘language KQML

‘reply-with Q1

:contents

(Product_data Mouse,

Wanted_product_character Small and exquisite,
Wanted product_size <=palm size,
Wanted_product_weight_character light,
Wanted product_color character vivid,

Wanted_transmission interface Wireless))

(=) 8 * = 4 (Idea Agent) #-4 ¢ i+ 32 * (Specification

Agent) it i if £ A RRFBL Y S Ew B F kg
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e PRARAEA R E > Ta & B2 KQML %52
AN o
(Reply
:sender |dea Agent
:receiver Specification Agent
‘language KQML
-reply-with Q2
-contents
(Product_data Mouse,
Wanted product_character Small and exquisite,
Wanted _product_size <=pam size,
Wanted_product_weight_character light,
Wanted_product_weight <=50grams,
Wanted product_color character vivid,

Wanted_transmission interface Wireless))

(z )54+ 32 £ (Specification Agent)#7T4& R+ &7 3F 7 4p
WA ST 4 2k 3 (R 12 < (Design Agent)#-2k - EE B 5 o)
BAFEAEA S g AT R ERY FOE 0§ R AR

BF RV ERF RGP R AL TR B f gz

BRI LS AR T R RR RS RPER A KRR
&%%%—ﬁ) .g?/\%*)‘;l)‘ A ]F&&IQ g—PA\}’ l,(ﬁ é%&b‘l

\

-

Wt Rfed - SR B KOML 3 B RjGR3 a2
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AR ERIE R G PR AT A A RS R R
LoF 543k (id) 5 GM-03001P > 5 % (name) & fist& & (Cool
Eye) » 5 & (version) = % - %= (N1) > g7 ¢ (color) = ‘= & » *tj
£ R (length) 2 68mm(6.8 = &) » % A (width) 2 33mm(3.3 =
&) % & (height) 2 8mm(0.8 2 4 ) 2% (shape) & -7 (egg) »
B E(weight) 3 45 =5 > T RIT 5 L F (optical) & R+
PRI AR o

(Ask one

:sender Design Agent

:receiver Specification Agent

‘language KQML

-reply-with Q3

-contents

(Product_data Mouse,

Product_id GM-03001F,
Product_name Cool Eye,
Product_version N1,
Wanted_product_shell _colcor red,
Wanted_product_shell _length 68mm,
Wanted_product_shell _width 33mm,
Wanted_product_shell _height 8mm,
Wanted product_shape egg,
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Wanted product_weight 45grams,
Wanted product_moving optical engine,

Wanted_transmission interface Wireless))
(T)RRAEARTEES B LU A EA T A SR
FER s rred KQML 372 i BB R A R L 8
DK I A AR S o

(Reply
:sender Specification Agent
:receiver Design Agent
‘language KQML
-reply-with Q4
:contents

(Product_data Mouse,

Product_id GM-03001F,

Product_name Cool Eye,
Product_version N1,

Wanted product_shell colcor red,
Wanted_product_shell _length 68mm,
Wanted product_shell width 33mm,
Wanted_product_shell _height 8mm,
Wanted product_shape egg,
Wanted_product_weight 45grams,
Wanted product_moving optical engine,

Wanted_transmission interface Wireless))
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~

AR EA SARFEE et 3D A2 18 0 A &R s

2 2 W@ FE b K3 L A (Design Agent)#-3k 3 Rl cha i

2

.ﬂ
e

B4 A NIZ A (Operation Agent) » 2 & RIZ A kR R$

42

\4

Ro et LA 5o pLpr g KOML 3E 72 ficke 40t

pull'S

W

R w3 T MK 3 12 4 (Design Agent) i %
3|4 A A3 X (Operation Agent) s id ;8 o Sipk 32 {8

SREmARREE o P EINA BRI L d o AR S R HRE

RS

B i 68mm(6.8 = 4) T A Z 33mm((33 2 4) B A ;

8MM(0.8 2 A )» *h M F A W d K AREA BTN B L
4 A RIZ A o

(Ask one

:sender Design Agent

:receiver Operation Agent

‘language KQML

-reply-with Q5

-contents
(Product_data Mouse,
Wanted product_shell colcor red,
Wanted_product_shell _length 68mm,
Wanted product_shell width 33mm,
Wanted_product_shell _height 8mm,
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Wanted_product_shell _material plastics,
Wanted product_shape egg))

(CFIAANPERARHESRPERE 2 3R EML AT

EoRAei o B p AT BBk end AR T Bl

AE LR EE o BOgAY T TR UL IR kSR
A RFFATAE EJI* o B rEE L KOQML 3502 02 2 )

BINAGp M LY 2 3 NTE A BRI RIE A gk i

(Reply

:sender Operation Agent

-receiver Design Agent

‘language KQML

‘in-reply-with Q6

-contents

(Product_data Mouse,
Wanted product_shell colcor red,
Wanted_product_shell _length 68mm,
Wanted product_shell width 33mm,
Wanted_product_shell _height 8mm,
Wanted_product_shell _material plastics,
Wanted_product_shape egg))
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(M2 A

\4

e T

\4

TR T LR e ks
Tl 3D BRI > R A Ko IR KQML 372 B d &
22 L (Assemble Agent)#-je 2k % = {8 e A B sk
A EARRA & A BEER SRR S M

AL HRRE 2 DR  REELTAPE -
(Ask one

:sender Assemble Agent

‘receiver Design Agent

‘language KQML

-reply-with Q7

-contents

(Product_data Mouse,
Product_shell assembly Iength 68mm,
Product_shell _assembly color red,
Product_shell assembly width 33mm,
Product_shell _assembly height 8mm,
Product_shell assembly material plastics,
Product_system assembly ball diameter 14mm,
Product_system_assembly circuit dpi 400,
Product_system assembly moving optical engine,

Product_transmission interface Wireless))

(LRPREAFEREFT R HRRE S RLASR
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FAp B 3 o 0 KQML 302 B 7 3K A w g 7l ke %
AT A e BN 0 BT AR R BAR RS o
(Reply
:sender Assemble Agent
‘receiver Design Agent
‘language KQML
-reply-with Q8
-contents
(Product_data Mouse,
Product_shell assembly conform,

Product_system assembly conform,

Product_transmission conform))
(P)RAAFEER AL PRI S EINCDRF 7 3
TR A B RE RPRFRRIAM T B LR
RRIE A (TestAgent) o JBJZ& R IE 4 97 PR S B A%
RIZA S FgiEE A F AR o AR KQML 352 B ;R4
RIGE I A RPIRR R TR B G R RIE A aE 05 o

(Tell

:sender Test Agent
-receiver Design Agent
‘language KQML
-reply-with Q9

-101 -



:contents
(Product data Mouse,
Test_result effect OK,
Test_result function OK,
Test_result effort OK,
Test_result dependable OK,
Test_total _result OK))

(Lo )2 SRR R B o WAL A B B A
WA > Fd g d A RILA T - T A B UBATA S

(Tell

:sender Design Agent

‘receiver Operation Agent

‘language KQML

-reply-with Q10

:contents

(Product data Mouse,
Test_result effect OK,
Test_result function OK,
Test_result effort OK,
Test_result dependable OK,
Test_total result OK,

Operation_scheme launch))

(FZ)EARET % > R NI AR Ty AR R 2 2

-102 -



AEE Tl

|
g
F
>~
|3
b
-
F
>~
Y
8
*1
g
F
>~

(Product Agent)rr @_= &4t % 7 ic 0 A Eo il KQML 3%
B BRI SN Ed R REA B AL

(Ask dl

:sender Design Agent

‘receiver Product Agent

‘language KQML

-reply-with Q11

-contents

(Product_data Mouse,

Product_id GM-03001F,
Product_name Cool Eye,
Product_version N1,
Product_shell _assembly length 68mm,
Product_shell assembly color red,
Product_shell _assembly width 33mm,
Product_shell _assembly height 8mm,
Product_shell _assembly materia plastics,
Product_system_assembly ball diameter 14mm,
Product_system assembly circuit dpi 400,
Product_system_assembly moving optical engine,

Product_transmission interface Wireless))

(L) R A RS AR AR E B ) F T e B
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L g@ Lo

(Reply

:sender Product Agent

‘receiver Design Agent

‘language KQML

‘reply-with Q12

-contents

(Product_data Mouse,
Product_id GM-03001R,
Product_name Cool Eye,
Product_version N1,
Product_shell _assembly length 68mm,
Product_shell assembly color red,
Product_shell _assembly width 33mm,
Product_shell assembly height 8mm,
Product_shell _assembly materia plastics,
Product_system_assembly ball diameter 14mm,
Product_system assembly circuit dpi 400,
Product_system_assembly moving optical engine,
Product_transmission interface Wireless,

Product_function Normal))
BB B hd G BRSBTS AR L R

FOUGEd 5L NI APRE 16 0 R AT e TR
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FWA AR BER Y > R AAT 2o (B F L

g )

FIE2EEAREE S

AT AR THERPFE (DB EZHEFEAXERE
B FRPNATAY BRERP A X ETIAZ 2 L0880
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e UFERET R QF PP ITES AL RIETR G P
Wa Rt 2PHAY c (A7 R Aot e L i
Ak Suendrgk & (Knowledge Base) » i 3 4vas ¢ 72 (Knowledge
Management > KM)hs. B P 4% o (5)4r » { 7 T BB 0 4o
k47 #h (data mining > DM) ~ & + % pF 4 47(OnLine Analytical
Processing » OLAP) ~ * 1 47 & 11 2 $g4¢ 5§ 5 4p B B - P
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