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Abstract:  As a novel software paradigm evolved by the Internet, Internetware is still faced with many challenges,
such as expressing explicit environments, autonomous software entities, self-adaptive run mechanisms, etc. From
component perspective, this paper presents EBDI (electronic business document exchange) architecture to describe
the components which can autonomously plan themselves at runtime to handle variable environments, and uses
dynamic binding relationship to illuminate the self-adaptive and evolutionary components. Throughout formal role
model, run status, autonomous run and dynamic evolving run mechanisms for components of Internetware are
addressed. As the platform of Internetware, DAgent-Internetware prototype can provide support for Internetware
based on DAgent to design, develop, deploy, run and evolve.
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W B TS B A H AT, AL T 20 A AgentTT R A EE, B AT AR % 1 1945 JADE, JACK 2% I T 7%
SCE VB T AR 2 25 T Agent it 1 R 8L AR T, B AT R B BUA U Agent i R s R A B T A SN T
BB A Ml DL sz I 3 0 4 AR 2 T [ 41 A, B 2 8 S T 1 S B A 11 JEALL R Agent 2 (Agent class) a2
AgentzE 7 (Agent type) frIRE & Sk dil % il ik Agent 94T A+ A A A8 B Agent i A5 AR 81 (EL X KE ) Agent 763247
V) PRI AT S A 40 2 ] 2 AN 14D, 3 DL 76 43 44 THT ) Agent i S5 1) R 5 PE AN A HE ) %6 T I S i [ 5 58 2 A e FBLIK
KA TR 50 23 200 O 2R 1OV R L REARL (18R 10 1 Wt MR 483 AR 43 A P9 g 2 o ) ) 1 30 Y R 3 2 B4k
AR, 0 P HE 30 10 7 B3 — MU e H s A7 HLEE 3 A5 28 R 3 B 40 ¢ R Agent g % 1 4
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P 72X, R T EBDI 45 Rl R A A 110 B = AT A, 38 5 20 245 26 78 0% 2 AR 24 1) 1138 I8 A6 AT 4. A 19K M EBDI
ZiKg L BhASYRE S R A E NAAT A 3 My T %A R R AT VR4 A 4.
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DAgent 75 3L 2E iy J& 11 Pl BUR IR — 2R 50 1 3& AT b B0 B AN U0 2 60 DAgent [ 3 36 4 11 43 X
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Dynamic
binding

. Strat E
E)_(pll(:lt ] Role =g self-ad?pfig\]/i rule [ Self-Adaptation p
environment EBDI architecture

Fig.1 Component model based on Agent for Internetware
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Fig.2 EBDI architecture of Role
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Y5, Alex AWM Buyer £t E18E 4k Buyer 351 Seller, 5 230 Buyer KX S5 PRt AR I T SZAR Y 1@ M
iTA.

PEARTCH B E X R E T DAgent S5 E LAy AT P4 o] LA A b4 i ki #5 BE T8O AN Role, T4 & 119
Role A DL Ak T (active) Rk & th 7T LA AL T A 3503 (inactive) Ik 4%, — A DAgent SEA5I 28 5 — I 2 7l LLE I 4 & &
A~ Role.[X Uk, 8 i 3h &40 5 8 /E, DAgent SE 451 T LT AE [ 5 1) EBDI 45 4.

3 ik T DAgent 55 Role Z [AI I zhA& 46 & ¢ &, H i [7 gl 7~ DAgent 145 5E ¥ Role RS, A 10 %k
#7r Role [ 1E A 1217 FE H ,DAgent A4 (1) Role HEAG LU N W FfAS IR &

(1) active tRA:DAgent SEBI 45 e HAS Role WIIF) 1) —Fftk A5, DAgent SE45i o] Lk A% Role [\41 3844,

HAF AU MR Role FIAF &N B IE PG 00 2 L
(2) inactive JRZAx:DAgent SLH1Z85E R4S Role ] K] —FfuiR 25, DAgent SEI o ik viiz Role (9508 SF,
HAF SR A 2520 DAgent S % & B v 30 11 (3 1

Role r activate(r)

join(r)

deactivate(r)
lquit(r)

Fig.3 Dynamic binding relationship for DAgent and Role
3 DAgent 5 Role MI5&YE K5

T 32 FF DAgent 5241 5) A48 5 Role LLE Role JRASIAST, FAMIGIN T 4 DN IEAHEAE:

e join:DAgent 5271 %F 54 Role BEATS2 i1k, [ 14 i% Role HARFIAMNE AT (&, WIEAE K I
% Role 40T active IR A& 1354
o quit:DAgent SLHI7E 54 Role 4b-T- active IRZB, B iiti% Role fIAMBIA:. fF&. BT AR K BIHAE.

e activate:DAgent Sl {155/ Role [ inactive IR A48 i active JR A 1 #1E.

e deactivate:DAgent Sl {753/ Role H active IRAAZ Y inactive R A 1154,

M 3 sl LLE H,—4~ DAgent SEfIE ) LRI 26 2 2 4 Role, i H—> Role #] LL[A] 4 2 4~ DAgent
SEA TR E B T4 88 1) Role 1] GEAL TP FR A, 77 DAgent SEHIXT R4 Role [F]I 2% 5 2 ¥k, W) sfi: DL A1) 7 1%
Role fT 4k PR ZS JXFE, FATT B & — > DAgent SE41 45 5 J:— > Role 1 [1] IF, A fE T3 X 95 5 1% Role. 3346 8 K &
75 DAgent ik T S ah&VE Xl g2 g A — 20 i, W A8 5 R4, 24 Seller sz & A1 Buyer
SEN Pt A R 3X PR A Role IR AT fig 7™ A2 AN — 3, 45 524~ DAgent S [RIISS 9852 T Seller F1 Buyer, it 1] fig
HR B (1) 7 JE RE T3 A AN — B0k (0 58 S FRAT AR 28 2.3 T h g AT i iR,

1.3 BERMELITA

P I A S A AT 2 G T DAgentisE A AT Ay RIS R D0 58 B T DAgentE AT A4 FF 1) 45 1T B iz
AT MR SE B 25 40 5 B A1 A i, HLA G R 5 X [When environment expressions] [Where belief expressions] [If
desire expressions] Then op*, X op2& 4 DA EHRELZ —, LI MLFB N bk [>{join(r),quit(r),
activate(r),deactivate(r)|reRole};*, H: # yeE,, BeB,, ke D, T FEAR BN 98 2 O R AN AL ML, Fe ATl 28 5
RSN LA 1% & S5 405 P> Role:Buyer f1Seller. DAgent S 51 78 v Ak i i f ob vl DIMEHE B 5 75 25 Roledk 47
ARG ERAE.

o JIAFGRHFA S tA:Alex T2 Buyer HI7 ABTE LRI R i 5, XA T Seller AERLZ M) i S 4L,

HI B(isActive(Buyer))AD(wantSell(goods))|—quit(Buyer);join(Seller).
o B EEIALTEA A Alex 7 B SRR AHAREUANE T S S2 R [ U — e A, S BB 5 1
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L4 5, T 4k 82 W 3 % 4 &, Bl B(—isCanBuy(goods))AB(hasOtherGoods(goods))|—>deactivate(Buyer);
join(Seller);B(isCanBuy(goods))AB(isActive(Seller))|—quit(Seller);activate(Buyer).
o [FAINHBEEZA M2 Alex & Buyer Isf 2 A Buyer 280 S Alex 9 5 A& 7] LU Seller SE4 %
Yy Bl E(3agenteBuyer.doAction(agent,CallForProposal(goods))) AB(—bindRole(Seller))|—join(Seller).
T T B 3E WA E U, FAT TR H Java IR B ACTE A 0 DA SEI. AT BRI AL T A EventList X 4 F S 4F
WEAT AR A7, IR H EventList JI B2 75 H AT & BREE 5 T @ A AP e 1138 A R KAl i If
I LA T B A0 5 A WA Java SR BILEDE A7 0F S AR 52 1) Role, JF4E 4 DAgent X A1 4 A1k (i kA
P 1L AT AL WA 2.3 715,

2 HHRIEITHLE

DAgent HIBHZSAT R Al 4 Sy B 3E: H AT R B 3E BT N AT 2568 X T DAgent SE4 iz 1R & 7E
HEIERE EEWT T H A IS AT YL SR B X B A LR 4 N ERVERE T H A N Ak IS 7L
2.1 DAgentiz{TH&8Y

EX 1. S THEEDAgent a, 4 Role(a)=Role*(a)URole'(a), % 7~DAgent aZf & [fIRolefE &, ML 'Role* (a) % 7
DAgent affr 4552 It JT- 4k T-activeslk 4 T i T £/ Role,Role' (a) % 7 DAgent afit & 5 (1) ) kb T-inactiveslk 24 T (4 T 47
Role.

H1 T BT 52 DAgent L 5 745 5 KA Role ) [] I AS i vk 48 2 i%Role, 145 Role”(a) NRole'(a)=2.

TEX 2. WAL EDAgent a,%5,=(/3,42), % 7mDAgent aff kA,

o I,=(E2 BA DA 1M DAgent afif4hsE (f1)f 4k T-activek 45 F 11T 5 Role IR &5, He h EA=U(E, |re

Role*(a)},B =U{B,|reRole*(a)},D = {D,|reRole*(a)},1=U{l |reRole*(a)} 4 5l % RDAgent afii &
[K 9740 T active IR T IUFTHT Role (MFREE. (58, WISMEEIES.

e 2,=(E.,B!, D), 1Y% /KDAgent afiigsE i IF 4 Finactivelk A F AT Role ik 2, 2P EL =U(E, |re
Role'(a)},B.=U{B,|reRole'(a)}, D, =u{D,|reRole'(a)}, 1! =U{l,|reRole'(a)} 73 & 7R DAgent afii 45 5 ()
JEAET inactive KA NI A Role (EREE, &8, WHBEMZEELS.

4S,=u{s.}u@, % xDAgent af T IR A A
22 BEEBITHLS

Hir EH L T/EXT BDI S50 A 2 MRIFE H T —Se 5yl s I, 145 & EBDI 450, sh&Yhe kR
SR — DY .

2L B SR B IR S R K S 4 1.1 A5 Role B R O B A R, AR AT A 18 ek $ Brf
MR SR 2 i 445 2 s FH sl B A B B SR 45 &, 02 Sk Brrf: o(B)x(Event®A)— o(B), I 1 Event I A 433l
KRR FATE S S 8 ok 20 Dof AR SE AR 24 i 45 & A I 7= A4 0 2R, @ U4 Dof: o(B)x
#2(D)— 2 (D); = B Az bR 0 1of HRAE S5 4R 105 & . WA B = A3 s B, U8 1gf 2(B)x @2(D)x (1)~
(1) EILEPE %L Choose HiR 45 5244 24 iy 5= B 2E CEAR BN VE P 41,52 SR Choose: o (1)x o (A)—>A* %L 13k
AW 4 iR, b DAgent a iIB 1T R BIMAEE, Fa. MHEMZEES R T active R, AR N:

55 AT T SR N — DI ATEIE;

55 44T AE MG IR A 0, DAgent S Bk A M PR B A

B 5 AT AR AN G, R Bri eR BSOS

356 AT AR &, R H Dof MEUE I,

BT ATl AR & IR EL R 19f RECH SR EAENE R,

o5 8 AT MR L AT R, R Choose B8 802 L AR SR 4R FE 51 11,

55 9 AT SR IENSRAT B AR 2 Z1 (A0 IR 06 B 10 28 1 4 A -l DAgent SEfI] V20T 58 Sl A P 91, a3
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A0 LT Agent &9 WA # A A AR B ST 1119

ZEE AR I BE %R B DA RE S
51047 N 1 kRS 1 AN EAE;
B LLAT B 1A IIE R R I E RS,
55 12 47 AT 10 R S TSR BN VE IR BRAT T BE 2 ) SRR B R H A N I
55 134T A DT 1] RE 4% U SEAR K45 & @ Brf s LA R,
5 14~16 17115 5 6~8 47 0L, T S 75 B2, MG o805 45 3 T OO 28 L L A s e 3 T S0 0B 1R SR 4.

1 Function AutonomousRun

2 Begin

3 while true do

4 E:=Sensor(E2)

5 B:=Brf(B* E)

6 D2:=Dgf(B*, D)

7 I:=1gf(B},D2,1/)

8 11:=Choose(l,A)

9 while not (Empty(11) or Succeed(l) or Impossible(l))
10 action<«head(ll)

11 H<«tail(l1)

12 execute(action)

13 B:=Brf(B action)
14 D/:=Dgf(B},D})
15 I:1gf(B2A, D2 12)
16 11:=Choose(l,A)

17 end-while

18 end-while

19  End-Function AutonomousRun
Fig.4 The algorithm of autonomous run of DAgent
K 4 DAgent ) A g7 H ik

AL CIBLE BDI S5 Frp i 7 2 A IR 25 AR R I8 K A5 s 00 R 1 ) AR A £
& HARARR], R &A1 4 active IRZASAT inactive R 2. 1% B L1817 HRAUE X active R3S R HIF: fF&.
H b AR AT $R A A SR I3 17 AT 5 1, T RN B S W R BT R 2 B A s AT AL
%5 2.3
2.3 FHAEEWIBITHLH

AR Role —FPE PRAPER & S IFE ARG BT U4k e L DAgent Z17S485E 1) 4 M RAE.

FEX 3. XfTRole r=(E;,B,,Dy, ), 4 i /& F HI A1, WIFRr — B0, 75 WIFR A — 2

o AB= L BeB,;  I—EUMME &4

o rx|z L HdxeD,; I—EHIELE

o X TVkeD, 2 Hafzx;, HHEAF&E]H br i Re b ik # -

o AK Ul L. AR — 3

EX 4. T Role r=(E;,B;,Dp, | YFIr'=(E;,Bp, Dy, ), WHR(E L UE 1, BrUB, DpUD 1 ULy 2 — 350, U Bk e Al e J2:
lSLTioR

X F4E4 RcRole, 5 R A1 AT v A1 r A8 B 10, AR R A2 B iR 9.

EX 5. % T'DAgent aflRole r,5,=(/%,2,)eSa, W reRole(a) H.Role® (@) u{r}sz ¥riM i, Wjoind 1 5 i
F R B Fin:SaxRole—Sa, Bl Fioin(( 12,4220, 1)=(1 " 5, 2), o I ,=(E L UE,, B2 UB,, DL UD,, 1 2ULL).

Fjoin T L3962 IR T & 4% 11 /2 :DAgent afirdf e If I 4 T activelR 7 I Role £ & 5 {r} 1) I 42 b Z 2 W i 1) A
joinik 1 J5 ,DAgent ask & o 11 7y 40 BB I T rs AL R IOBR 85 . 1578 . BRI RE PRI AR 0 AR 5 X 1 W A4
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#l:Role(a)=Role(a)u{r},Role*(a)=Role*(a){r}.
ENX 6. X TDAgent a,5,=(1,,2,)eSa, W reRole?(a), W4 quitd /5T B T b8 HLF guir:SaxRole—S,, B
Fauit((72, 220, 1)=(1" 0, 2,), e 7, =(ELIE,,B2/B,, DL D, 1 M1;).
Fquit s Z20 2 AT 4% 1142 :DAgent afif il i ffiRole ra4Zil kb FactivellR 2. 7Equiti 45 J5 , DAgent afRZ&5 1)
LA 24 T oREL . 5. WIS R B4 4, JF 4 Role(a)=Role(a)/{r},Role*(a)=Role*(a)/{r}.
EX 7. % TDAgent a,5,=(/2,€2) €S, W S reRole' (@) 3 H.Role*(@)U{r} 2 b i i, U 47 activate s/ X}
I T BRI F activate: SaxR01e—S4, B Facrivate ({17, 4200, 1)=(1 72,42 ) He
I".=(E}UE,,BAUB,,DAUD,, 1201, 2',=(ELIE,,B./B,,D}/D,1)/1,).
Factivate it 2o 1o AT I T 5 45 12 RF 0TS HIRole rabZii kb FinactivetR 2, H a6 i 111 9 4b TactivelR & HIRole
HeA 5 {r} i I B 06 252 B YA 1. 7E activate B 41 5 Role” (a)=Role” (a) _{r},Role'(a)=Role'(a)/{r}.
E X 8. % T DAgent a,5,=(/3,€2) €S, 1 5 i /& reRole(a), ] £7 deactivate £ 1 % 1 T B8 X F geactivate: Sax
Role— S, Ml Faeactivate((/2,2a), 1)=(1 72,42 2), 21,
I =(EXME,, BB, DD, 1211y, Q' ,=(E}UE

s 'n 1y

B! UB,,D)uD

|
ri By | U|,—>.

rnila

Fdeactivate 75 22 Wi AL I AT B 4 1 & :DAgent afF Bl 1k [f) Role ra4 2 4k T~ active R 45 . 7 deactivate 4 1F Ji5
Role*(a)=Role*(a)/{r},Role'(a)=Role'(a){r}.

3 XU FERERNEAZENM

3.1 XiEFAJFEEDAgent-Internetware

ASCHEH A AT DAgent L2 71 BLAgent ) = B ST BT 1 T 17 & BB AT T SEBE, BE % 15 17376 FIPAKR
HEAH 25 1) 22 Agent 22 S AHAE 1, S L T DAgent ) [ =47 24 F F & RS ALAT o0 T STRE R R AR T FRATTIT K
T X HEF 4 5 8 DAgent-Internetware. DAgent-Internetware it 1= Ty 5 #1252 R 732 % FH 19 JADE YA Spring *F:
3,32 FFDagent,Rolefll [ & I 5 s Strategy (I vl TF A FIAL2E e (L B0 FLiin . AESRARID A2 . DAgentft
B BRRD M 45 55 T AR DA R R vIs AT I ZI 4R DV APLAZSE & B B HEZL 1] 5 TR,

Application layer

] DAgent | | Strategy | | Role E
designer designer designer . "
Configuration
file
Development layer ] !  / v
1 450 1 n
DAgent <&—— Strategy Role
1| > n

DAgent DAgent
checker monitor

DAgent DF AMS

Run layer

Communication system

Fig.5 Framework of DAgent-Internetware
& 5 DAgent-Internetware F & [ HE 42

H #7,DAgent-Internetware 7 & J& 5 2 AK 4> S B AN 2 K2 AT )2 AT R JZ B 1T )2 % ,Communication
System,DF Fl AMS #[ /& JADE V- & T2 (1) 5415, 73 5l 91 57 Agent 2[RI F38 15  H 8 B Agent 2E iy B 3 110 4
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AR FATF Agent 49 R AR SR M AR R B E 2L 1121

AR B RATF R DAgent W LATESF & RIsAT 95 FIPA FRuiad 2%, v) LS oAl SR 14T A8 . Ah 3K
fITEIT % T DAgent Monitor, DL 2 F1E T & BTG DAgent SE491(F1R 45, DAgent Checker JT T4l DAgent
SEHIAEIZAT W TR AT R 15 7 AR v 58 TR TT 2 %03 43 045 DAgent, Strategy 1 Role. DAgent S
TENESYERRM 4 ANRAE I Hil ik XML BB SCIFHEE T DAgent =47 BT Adi F 0 8 3 Y i A0 SR ms XA 78
DAgent SEFAT I RL 72 vh ) DL L 228 XML G B S04 3 7485 H 5 e B 3@ W A6 S s 7 & b Dagent, Strategy Al
Role $#&4t T HA M # O, H 7wl DURHE B H 75 sk AT 3 e AT 138 31X 3 ANz ot 32406 7 BB ALK H
J T, P AT DA 3 e [ T ST v v LA R .
3.2 KRB

T JE7x DAgent-Internetware P& % B & NAT A S8, AR X & FITR T — AWM L5385 &
ZE (15245 TradingSys, 3 EZETh e R H P AE R B8 25 (M B ARAT 0 AT E 6 91K T 914> Role:Buyer #11 Seller,
F UL SR A R 45 D fig, B A 1) B 16 2 - Buyer [a) 32481 T A7 1) Seller J2 H G S 3K, T 4545 [0 52, an AT el &
M) 5 1% Seller FEAT V3 7 1 5% 3 50; Seller T 56 ) DF JEATV A, A5 15 Buyer S5 (8 S8 5K CRITE K T, 70 B %32
I AT VSIS, 7] Buyer & H Se s (5 8, JFHE & 5 Buyer BEAT R

HT USSR E TS RET W&, AT ® T 4 B A H 1 Strategy:JoinSellerStrategy,
JoinBuyerStrategy, TradingSellStrategy #1 TradingCreditStrategy, 73 % % 7= HL#% N Seller. %1 Buyer. f&
AR LR L — Lty IS L AT 5 ¥l T TradingDAgent, & R AT —SE A K F 128 55 1)
JB T AN Uy 1R A SR s X A, TradingDAgent [14) 46 4k S A A I — A8 58 (B 48 58 A1) Role), 75 ZERL 4
BRI AEBAT I I B % Role WEAT BhASRE #0015t 10 AT 4 FeA1 ek T — AN 5 Sesiie 7 3 A
TradingDAgent S5 4748 5, HAF B 2R 1,0 X RORT EAH.

Table 1 TradingDAgent instances in TradingSys
F 1 TradingSys £ 41 #1#) TradingDAgent 4

Instance Strategy Goods owned Goods to buy Price Number Cash
Tom JoinSellerStrategy Software Engineering X 25 2 5
Bill JoinBuyerStrategy X Artificial Intelligence X X 50
Alex TradingSellStrategy Artificial Intelligence Software Engineering 10 1 20

LEIXA e Alex 15648 5E T Buyer, 4% (In] Tom)% ) Software Engineering.fHAZ 5 it F v Alex ZILIL
A s S Artificial Intelligence, Bt 4li4k T Buyer, 4552 1 Seller, 2t DAgent Monitor #1/& 6(a)f7=.24
Artificial Intelligence H 5.2 )5 (G245 Bill), KL 4 £ 28 70 2, RS T Seller, 50T 3G T Buyer, HoZ2 515 .l
B 6() s FATH T LLAE Alex 1247 3t Tt i B ML A0 SR, LE B /1 Allex B H LBl AN AL I K L S 5
#e24 TradingCreditStrategy, Alex 1 R EUGT 1 7 2 EH B 4748 2, JLA8 G A5 B an B 6(c) .

XTI ASZE ), FATTFE TR b 5 2 22 AN 253 EA T ASEAUL . 3 32 BERE A 1 R :CPU i Pentium 2.40GHz, A 4%
i B12M, #: 4l /45 & Windows XP Service Pack 2.3817T 45 H 4 :Alex 74652 Buyer Ik il K Software
Engineering 11 1 3K ¥ A7 B (1) /& 63ms, 48 N 0 % 1) A2 BB 1] 25 80ms;Alex 7E 0 AT H & M 38 46 H )
(TradingSellStrategy g 1 f 5E SC) 1 i B KIS ] b 15ms, 36 oA 35 7 B8 8 0 M 5 25 40 58 B AF 0 IS) 18D, T 30 2%
G 78 BEAE IR I F) LT ) LA 2088 20 A 3 A1 sUER B R I, DAgent  SE 482 1] (28 LA ) W) 25 B8 & BRI B AT T ]
LA, B0 Sh S 90 E AR B IF AN 45 Rl k.
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L]
rrgislﬂ' deregister strategy
join ] quit i active ! deactive |
= TomBnudt-cazimi:
Seller:active | name [ALex

Buver :deactive

address  |http://nudt-cazimi:7778/acc
Seller:active ke -

state  |active

ORNET [none

2 strategy |'I'radin35e1 1Strategy

(a) When Alex has not enough money

(@) 4 Alex IR 4 A 2 I

E.ﬂ: Pre-instantiating singletons in factory [org.s plex: SoftuarsEnginesmingsending cfp

plex: join the role: Buyer [Tom: Softuareﬁngineering sending ready
hlex: Found the following seller agents: flex: I can't buy, I shall sell something ...
Tom IRlex: deLt.‘L\rdLL the role: Buyer

'n the rcle .:eller

nlex: select Tom

hlex: SoftwareBngineering sending cfp ramework.beans. factory.xml.¥mlB

[Tom:

plex:
Lo
plex:
3111
Bill:

SoftwareEngineering sending ready

I can't buy, I shall sell something ...

deactivate the role: Buyer

join the role: Seller

join the role: Buyer

Found the following seller agents:
Alex|

ions from file [D:\DAgentheclips
[2008~-2~-26 22 43 03 crg spr..n ramework.context.support.Abstra
{#¥.: Bean factory for application context [org.springframewor
43: ‘}3 org.sprin rt.Abstra
defined in app -ingframew
43: 03 org. srrngf . Sup;

(HE: Pre-instantiating singletons in factory [org.springframe
Ihlex: I will change my strategy ...
Inlex: join the role: Buyer
Irlex: Found the following seller agents:
Tom

Tom
pill: select Alex
Bill: select Tom
Inlex: Artificiallntelligence sending ready
[Bill: ArtificialIntelligence sending cfp

l3i11: will buy nlex: select Tom . .
nlex: ArtificialIntelligence has been brought Alex: SoftwareBngineering sending cip
Inlex: quit the role: Seller Tom: SoftwareEngineering sending ready
nlex: activate the role: Buyer Rlex: I have not enocugh money, I shall creidt 10 dollors...
Inlex: Found the following seller agents: Inlex: Found the following seller agents:
Tom Tom
nlex: select Tom Ihlex: select Tom
hlex: SoftwareBngineering sending cfp nlex: SoftwareEngineering sending cfp

Tom: SoftwareEngineering sending ready
plex: will buy
[Tom: SoftwareEngineering has been brought

[Tom: SoftwareEngineering sending ready
Inlex: will buy
[Tom: SoftwareEngineering has been brought

(b) Trading Information by TradingSellStrategy
(b) f# ] TradingSellStrategy ¢ (1148 517 B

(c) Trading Information by TradingCreditStrategy
(c) {4/ TradingCreditStrategy ¢ I% (48 5 15 &

Fig.6 The runtime information of TradingSys
Kl 6 TradingSys iz 4715 &

4 tHXIE

FAT R BT (R P B 5 SE 8L, AR OT R ik shas Agent BEig K SEBL 3 A5 T A9 AH K TAE
BARSCHEAT LEAL.

A PR A 1 R A 2 38 5 S I TR 10 1 I A AR B AR HE AR SEAR B F 4T 00, SCHR[A148 T A £ 1
PEIVEEAR, B AR T AL UM PF (0 s PR AR AR, F B AT Agent 19 B AT 20 BED. B M BAT M A 34K
o B A SR AEIOAT 2 HARIRS K, B AP e SRR I 55 T ELBR A 5 AN R s K, B R W LA
MR E S AT AR G5 AT, B A BE 0 i RN PR B (K AR 0K AEAT O AT AR B ik B DAgent BT
B A LEAAR AL AH DAgent B HT DL A Fag P41 04t 3 AP R 2 B vt Y SRR R T I B 2590 5 R AR AE R R 8 2
TR 3 I 73 T (R FSE S T LS [ AR 0T B S T R 1 BN LA

TE ARG FAE IR T D5 1027 T SCHR[B1E T8 3 Agent 1R Jst B L D VA RITEER T ) 6 5 07 V55 BOR 1 L il
b IIET AR | OGBREER S L BRI 3 AN R 5 T 3E A R B SR AR T TP [ AR 2 SR 4]
DU A Dby A S, AT (A 2% 5 K DA o oo, L o 8] 41 D 38 4T 4% A JT e T 5% ABC HIRASZH5 M
Y BRABO TF 5 A2 05 105 S e T W0 R P A T R ) SE B L o Lo AT B A P AR g el g 6 T O A
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wEE FAT Agent ¢4 RA KA HAER B AL I 1123

A 2R G5 A (R 23 AT 5 T U U V23, SR 1L V0 ) SRR [ 3K 8 A e DA WD A 55 4 X R A 1 R
195, 5 I A 1140 83 SF D ) 2 T SR AT R T A S 0 2 AN AOWL ) 0 A e 17 T R A ) e 1 3 5 2 54
SR AR IS AT AL G R 1 8, A R A B R T AR AR T — R (R A e 5K

e A Agent IS 5 LI TT 10 B T VF 2 J7 6% A8 2 Agent RGEH I A 11 2 3 4% T — LE D e FAT A Y
Agent Class, fH 2 of £ (¥ B2 A7 75 4% Je B 181 17 6F % A Agent Class 5 Agent2 [ LT S {51l 14 56 5, H I bl 52 451
b 1) 5% ZR TE Agentia 47 1 TA) A B8 B8 050 19 B 1) A £, 3 LAV A2 55204 R Gent B A 1 B B3R AR T 97 & BB 34T
S AIE 1 2 Agent 2 48 1. Sk [12,13] 4 Agent Typed T — S8 3 Ak (R il 3k 2 T Agent tf 7 {4 1) B A -
enact,deact,activatefildeactivateix 4 EAE HZEEATR & T AgentE iz /T MR A ) K aEf 1 Fh A (04 T30
(active) IR 25,1 7N A AR 1 Hh At B 0 s th 7 v (1 1R 22 i 0 (L T [ Iy 95 22 A # €0), 10 EL 3 4t L AR (R sz . S
BR[14]3% T Castedit Hi T 204K M2 7 5 SLABS, 1T LA 2 Agent 78 12 17 1 1] 3 &5 M join ol 4 quit 3 4> Caste E 1T £
PRI L, 7] i 76 SLABSPRE P BEH T8 35 P S0 T 3% W AN A1 D8 (2 2% 5 9L 3543 o join Flquitdée 11 o2 Y RLEFAY)
FRAETE S, H5h A5 Ak SR 52 SUAE Caste A 35, D8] It Agent 738 47 303 18] i DL 2 25 Hiy i 25 36 4 S SC 1ik[9,16]
et T Caste 5 AgentZ [ I Bh &40 X R, WX PhoOC R T 4 N IEAEAE join,quit,activate Fllinactivate, 745 H
Agentiz 47 B JE A AL G ST #RAEE X 5 A ST TAR M, Caste i 8 3 47 5 32 37 (1 Agent AR 1] # 1: i e
AHES 2 A K Agent I BN A AT g AR v 23 125 H Sk AR 8 o 1 L A4 sz L.

5 S&EME—5IT1E

Bifi 45 Internet 1) Puad & Ji 5 % B WAl 7E TF I ShA SEFS 19 P 2 FREE T S0 - 28 BE R 1) S RIAE i L4 %
A SNV AE B A T W ) Bk e 2 — ok T R B, AL PR R s s 7 YRR AR 3 1T A AH s 199 A A
DR TATIG A PR oAk . SEAR AR . 8 AT 38 0 1 A5 ) R Atk 4 i A8, A SC MR P (10 £ E 1 %, H DAgent
T8 A P A1 o R 2 T 2 4 R T EB DI g LA 7S BB % M 48 PR 55 A8 4 S 11 ATk RG34 28 e 0%
FIERE T R IS R B A AL RAE, I T8 20 T MR SE AR B IS AT WL R T /8 SERR I 3 & Ge v
P B AR, IT % T DAgent-Internetware £ 4 19 1) 1 () SC4% 1 5 J 3% 3R 8 305 L DAgent 4 #9111 19 1)
BAE BT BISCBL. M. IEAT. LSS R AR,
FI AT, 2 FRATT 0 T AR P R AT VE 22 1) 0 A v, v A 45
o TEFG)ZIN b, F 3G WY SR R T 5 PR TR v ARRE AR 1 S IR IR AL TS B B ARATT A B O R SR
W A 3 T SRR S PR K R B D BN VA T AT Agent S &0 A AR RR IR 32
FRED MR T ZE A S IAT I Agent BOR 5811 £ R K 583 DAgent-Internetware S #°F 5.
o TEJTVRJATH b T B AL A o B 1K) ) i 2% LA SRR SE T DAgent 1R 9 A4 KA TF B I 45 B AR R d kb
A KT 14 R B A 22 8 1 S A AT O SR B S R AR T R B R T Re R A AR 2 A R 4 R EARUE R
SEAE AL R T 1 — SO AN SR M TRA 1B K4 L) Bigraph SR A A4 P 1R 4 R IR AL 3R A S 4
o EN T b A5 B AR T R T 2 1 1 G, DR O AL 1 I 46 B35 T 6f LA DAgent S R4 1) I g Ak
PEREAT RS
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