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A Structural Evaluation Framework and Results of Multi-Agent System Development Environment
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Abstract Recently many Multi-Agent System Development Environments (MASDEs) have been developed. There-
fore, in the literature of AOSE,it has become an open issue to evaluate the various MASDEs in order to help the de-
velopers select the proper MASDE from different MASDEs, and promote the standard and integration of MASDEs. In
this paper, a structural evaluation framework (SEF) is presented, which have such characteristics as multi-perspec-
tive, easy-to-use, extensible and independence of application. Based on SEF, a number of typical MASDEs are select-
ed and evaluated, and some important evaluation results are obtained.
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REWBES TREARREHNRESE RECINER. AgentBuilder 0 1 1 0 0 5
REMM, B BRIAILMARFERE OFEd AR EHEF AgentFactory 0 1 1 1 0 3
SR E Ak RS, 475 MASDE FAHER.54H KEH AgentTool 0 0 0 0 0 0
MASDE 3 i £ £ hik RAHMNBH LT DECAF 1 [ o[ oo o |1
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L% Zeus JB FEIFEK (4~543) . MASDE fF{E BRI B 1%
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s &R Ik UN
kS Py THARES | THZLDN | AR | AERERS | 4
ADK 1(JXTA) 1 0 0 0 2
AgentBuilder 1(RMI.CORBA.TCP/IP) 1(KQML) 1 1 0 4
AgentFactory 1(EHREHTO 1(FIFA ACL) 1 1 0 4
AgentTool 0 0 0 0 0 0
DECAF 0 1 (KQML) 0 0 o] 1
Grasshopper 1(CORBA IIOP.Java 1(EHEG I 0 0 0 ’
RMI.TCP/IF B2 F&#E) FIPA ACL)
JACK 1(UDP.DCI.CORBA) 0 0 0 0 1
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ADK 0 o} 0 0
AgentBuilder 0 0 0 0
AgentFactory 0 0 0 0
AgentTool 0 0 0 0
DECAF 0 0 0 0
Grasshopper 1 1 1 3
JACK 0 0 0 0
JADE 1 1 0 2
MadKit 0 0 0 0
Zeus | 0 0 0 0
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ADK 0 0 0 0 0(Java) 0 0
AgentBuilder 1 1 1 1 1(RADL) 0 5
AgentFactory 1 1 1 1 1(Agent I?‘actory Agent 0.5 5.5

Programming Language)
AgentTool 1 1 0 0 0 0.5 2.5
DECAF 0 0 0 0 0(Java) 0
Grasshopper 0 0 0 0 0(Java) 0 0
JACK 0 0 0 0 1(JACK Agent Language) 0.5 1.5
JADE 0 0 0 0 0(Java) 0 0
MadKit 0 0 0 0 0(Java . BEHHEES) 0
Zeus 1 1 1 1 0(Java) 0
A6 EZHFEARFMER
B rEm N
BESXE | B | WHE EXX: BR | &4 | ¥ALK T g | REBESR ”
o BF | AE ERE B | X% X bl HE |smEgEh|
ADK 1 1 1 1 1 1 1 0.5 1 0.5 9
AgentBuilder 1 1 0 0 0 0 0 0 0 0 2
AgentFactory 1 1 1 1 1 1 1 1 1 0.5 8.5
AgentTool 0 0 0 0 0 o] 0 0 0 0 0
DECAF 1 1 1 0 1 0 0 0 0 0.5 4.5
Grasshopper 1 1 1 1 1 1 1 1 0 0.5 8.5
JACK 1 1 1 0 0 0 0 0.5 0 0.5 4
JADE 1 1 1 1 1 0 0 1 0 0.5 6.5
MadKit 1 1 1 1 1 0 0 1 0 0.5 8.5
Zeus 1 1 1 0.5 1 0 0.5 1 0 0.5 6.5
6. TARALE ZAWNIPMERMEBTHFR . HH744.T  CAF.Zeus % MASDE Frig it ik TREXR,. BRHE
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BfESXE EIE R4S MRt FIE MNERFE Z¥kE TESR iR .
TAS BURE | rEeEs | R | wer | g8 |
ADK 1 0.5 Q 0.5 0.5 0.5 3
AgentBuilder 1 1 0.5 1 1 0 4.5
AgentFactory 1 1 1 1 1 0 5
AgentTool 1 0 1 0.5 1 0.5 4
DECAF 1 0.5 0 0 0.5 0.5 2.5
Grasshopper 1 0.5 0 1 1 0.5 4
JACK 1 0.5 0 1 1 0 3.5
JADE 1 0 0 0.5 0.5 1 3
MadKit 1 0.5 0 1 0 0.5 3
Zeus 1 1 0.5 0.5 1 0 4
T.XHBRA ZAMTHERNERTIT.FEEEN  CAFURDAE,
£ XTI 0% FRR AR IH 0. 555 70U B _ |
MR /NE B, 145 27 S B 3 LB U AR i RE XHAAOAHHR
RH R B TERNEE FREFEARREXE B/ TR
MASDE # FI tedE % B E. & £ 3 MASDE (423 ADK. A- RESWA BpP BRF TEA L NG
gentBuilder, Grasshopper,MadKit, JACK,JADE #l Zeus) £ ADK miﬁﬁ kiﬁm ﬁjltt!’ o5 s
BT R SO B R, TT AgentFactory . AgentTool i DE- AgentBuilder ] ] ] o5 | 33
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AgentFactory 0.5 0 0 0 0.5
AgentTool 1 0 0 0 1
DECAF 1 1 0 0 2
Grasshopper 1 1 1 1 4
JACK 1 1 1 1 4
JADE 1 1 1 0.5 3.5
MadKit 1 1 1 1 4
Zeus 1 1 1 1 4
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A9 AFAHARAYENER
B8R I RHE
HEHEA AWEFRE | W64 | EER | B=ZF | MG
A THS [ 5R | BV | #HEAXH
ADK 1 1 1 0 3
AgentBuilder 0 1 1 0 Z
AgentFactory 0 0 0 0 0
AgentTool 1 0 0 0 1
DECAF 1 0 0 0 1
Grasshopper 1 1 1 1 4
JACK 1 1 ] 0 Z
JADE 1 1 ] 1 3
MadKit 1 1 0 1 3
Zeus 0 1 0 0 1
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AgentTool (8. 54) #1 DECAF (1249) , Erh H 3L R 45 5 A%
XA TN BB, i AgentTool £ — %] X K
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g5, ()%, 835 ADK (22. 54 ). AgentBuilder (2343,
JACK(194F) . JADE (2343) #1 Madkit (18- 54}) . K3t [F A9 ¥
AYFBEFTERALT; 3) RG, £IE AentFactory (27.5
4%) .Grasshopper (26. 543 )1 Zeus(26. 541) . KIL[E M EF &N
BRAEELBEHE BRI EFNEE.
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BE.(2)Java BEE DB N ERLHIEETHER. NHFILH
MASDE f# % T AhEm F 4 &HE(AOP) M FHIES.
A B E RN RES W EEAIUUES BRI IEE,
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R, G AKE B AHLEBETH LY TCP/IP.RMI
5 CORBA EHH I AN ERERIEST EERE KQML A1
FIPA ACL EBXBH M EMIRHELKE R FHEER
SR EERETTT —MINER., ORTFHITRLEE
GXA R RERRBRNER B E RO ERMBEN S EN
XHEXFHA P REREREA.

A10 % MASDE #4344 %

RS SR TS| WS Zﬁiﬁf FHT&10 | TRAMS | wHt | FEEL | gaG
(4,1) (3,2) (1.,2) 4.2) 3.7 (3,3) 3. 2.2 (23,20)
ADK 2(z,0 2(2,0) 0 0 9(3,86) 3(1.5,1.5) { 3.5(3,0.5) 3¢z, 22.5(13.5,%)
AgentBuilder| 2(2,0) 4(3,1) 0 5(4.1) 2(2,0) 4.5(2.5,2) | 3.5¢3,0.5) | 2C1,1) 23(19.5,4.5)
AgentFactory] 3(3,0) 403, 1> o] 5.5(4,1.5) .5(3,6.5) 5(3.2) 0.5(0.5,0) o] 27.5(16.5,9.5)
AgentTool 0 0 0 2.502,0.5) 0 4(2,2) 1¢1,%) 1(1,0) 8.5(6,2. %)
DECAF 11,00 11,03 [} 0 .5(3,.1. 5 2.5(1.5. 1O 2¢2,00 1(1.0) 12¢9.5.,2.5)
Grasshopper | 1(1,0) 2(Z2.0) 3¢z, 0 .5(3,5.5) 4(1.5,2.5) 4(3,1> 4(2,2) 26.5(14.5,12>
JACK 3z, 1(1,0) o] 1.5(1,0.5) 4(3,1) 3.5(1.5,2) 4(3,1D 2(2,0) 19(13.5,5.5)
JADE 2(1, 1 3z, 1> 202, 0 .5(3,3.5) 31.2> 3.5(3,0.5) 3z, 23(14,9)
MadKit 1¢0.,1) 1(1,0) ] 0 .5(3,3.5) 3(1.5,1.5) 4(3.1> 3(2,1) 18.5(10.5,8)
Zeus 2(2,0) 5(2.,3) 0 4(4,0) .5(3,3.5) 4(2.5,1.5 4(3,1) 1(1,0) 26.5(17,9)
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