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Abstract: Message delivery protocols are among the most important mechanisms in a mobile Agent system since
cooperating mobile Agents need to communicate with each other. In this paper, a generic framework is presented for
designing mobile Agent message delivery protocols. The framework uses a flexible and adaptive mailbox-based
scheme, which associates each mobile Agent with a mailbox while allowing the decoupling between them, i.e., a
mobile Agent can migrate to a new site without bringing its mailbox. By separating the concerns of locating the
mailbox of a mobile Agent and delivering a message to the Agent, a large space of protocol design with flexibility is
obtained. Using a three-dimensional model based on the scheme, the generic framework not only covers, as
particular cases, several known protocols, but also allows for the design of new ones suited for various application
requirements. By extensive simulation experiments, trade-offs between design parameter selection and their impact
on the performance of derived protocol are analyzed. The conclusion of analysis can be used to guide applications
of the framework.
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1 HXIESHR
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BRI NS) EHUHE B AE G IR W F P (EF SHM) . {5467 BRI Agent 3T 88 ¥ [F) 25 (K
SMA)LL K& 4 735 J SHM A1 SMA 3 Rt ) 3 ] it A, i /R FS.
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TR R BEAN R 2 54 A, M B A R FEE b i A 7 P 75 R

Y (Interaction mode between Agent and mailbox)

Z (Synchronizing mode)

Fig.2 Design of communication framework
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(2) FETIEBBAZ LR B FM-*-NS,JM-PL-NS #l JM-PS-NS #{ &3 Fif % #is bl Bk
B R B S 55 R AL, 24 Agent 4 (K115 F6 85FF WL by ST 2 pnn) I TE By LR R 1 By IO MBI IXFE,
F A Path,(A) B FENUR A% — 48R 0B — 6 FHL L1 Agent 1 IR 7] Agent 4 K IE0 8., 1% 0 Bk H 8
R1%3) Agent A ] Home, R J1,,0. W RATFH B BT hyo, 1 BKE B o Wi Path,(A) b1 T HUEER K% BIE A0
A A7 B RS AR WY B S R I B 28 e A5 30 0, I A B R AL R TR BN Ry, RIE
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Agent 55 1 XK B ¥R Agent A5 5,5 L0071 B & 8¢ BB R 1% B 22 ph ik i AN TR 45 Agent Home, I E—
EFRE BRI T Agent Home (1 41 25 AHIX S T8 T WL (1) B 130 AR LA I AR SC2 2 709 I Al 1) % Tt o, )R A
S PR R A A BT R AR AT LAY ) Agent /MR 4 T B R MR IR T RIBE HERHI R
REME I T 5 R ML P BUE FH T Agent IT88 A BB AR AN E K 2 00 B LA 2 61 0 75 22 Agent (ST H,
AL 30T 99 S5 Ak B ) T R S B SR AN e

(3) A1 3 M ik Wi 8 T JR A R WL AHIAS R ORI 3 JE A B 10 R S A A1 R e A B a8 A T [ 20
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Agent 5 FE A 21T 8% 28 J0Ath F W13 M 43 A1 Ut 1y DT LA 55480 F 28 (9 25 T Home IR (NM-PS-SMA)
AL, HUZ A Agent Home 3 35 IR b 31k i 55 F03H JEL e S 5% 23 A S5 AT B e A2 B0 A7 L 0L L O 15 uhk 22 i
R4 4T Agent Home [F) 57 B IX WS ) DL o2 18 5 4% ML 5 s 420 T 48 AH 25 5 10 7 4, BV AR s
A — R AR A A AU 0 7 bk F8 £, AN T 56 5 — I 6 A58 R 43X S8 1 130 mT LA GRAIE Y B 1) AT 5 4% i i
FIF Agent 3815 A% 6 B AL FR (1 ] Sk R B L HLR G h Agent 30 H 5 2 Home £ 38058 3 1% B G L2
7E Agent IR % AT R B2 LD BILE EHL LA 530 Agent 3815 FAE LT, 5 P A 1) 1
(IM-PL-SHM Al IM-PS-FS #3330y il LAFT R0t s /N3 B IR A4 T4

3 MERESHR

AT S5, LIS ST 26 4 181 >R 2% S 48 B2 V1 2 55 10 3 B 65 WA 1k R 1 52 WA, SE G 25 K A b A 45 e
AT A A RIS AT B AR B ZE S H0E 48 T 1R 2.

Kl 3 451 T IM-PL-SHM PhilEE AR RSN Agent A5 N G 0 045 T4 A8 236 AR HL 1% 2 B 3)
Agent TEREAN I A1 R ZER B B, 90 5 T2 ¥ ) AL T A BAsE. o 2R3 R 50K T B, ) Agent #5417 (5 41T
¥, 0] Agent At [T B BEAAFR R R B 7,6 M BUME VG B2 [—1,1000]. 248, T=—1 I, Agent & X345 w7 (548
TR BB A FM-*-SHM Ppi3L T 24 7 RO A2 85 T, Agent JL P-4 #0 AL H 3T K15 K1 ¥ 4E home,
B R EE IR F NM-PL-NS 3804k P AN Wty 2 1) 1) B 46 AN ) (A5 AT R AR .l T S5 48 3R s
B0 2 SR ARAR R TR B AR T I ERE -1 T 48,45 BUG AC B WA B, BRI AR AR AR TR 02 1g(T+2)).
o R BE TR 8 Agent 7ERFAN G 2S-F 3B 9 B 4 B n FoRSEEe o Agent ITH 1B I A
100; 037~ Agent MAEAE T Pull 78 5 TR ECH S F8 B B 199 S 4 B0 LU AEL B T Pull 79 SR A51%6.

The total cost when distance is taken
Numerical results of the total cost (n=100,0=1.5) into account (n=100,a=1.5)

— =05
— =2
=== n=5
- =10

2 \‘\
& s W\
2 Soasp\\ 4L
s |\ N 2 \ 4 . i
J A W Wy
1 : R ‘2‘ 0 1 2 2
1g(7+2) 1g(T+2)
(a) The result of theoretical analysis (b) The experimental result
(a) BB T4 R (b) SEE £ IR
Fig.3
K3

Bl 3(a)%h 78S TFAS 0 BESAE, 75 FIR(E /W7 o FRATTA AT 25 ST A B 6 I % T4 10 2 i P o AN T 1)
It 2 2 A~ 75 A [R] (19 B 20) R0 0 A5 45 20T O BT AS [ 19 mpBCMED) PR T8 A5 T8 1T DL HE B 2545 4 3 B A6 1 1 4T
FATT AT LAAEAS T8 A5 TFA4 0K B B/, 2 F B Bl i 175 0 (RR FM-*-SHM. B LA NM-PL-NS #3i%). th %5 % &l
1% FE 25 00 5 e B0 AT I W NML 7 20R = A B R S0 R 8, ERI T it 28 £ e AR a5 A S B A o s R
F NM-PL-NS WSO FHAIEA IR 5250 b FRATHLE B T 2000 5 LLAM, G845 TT45 15 0045 B 2 1 1E Bl I e
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T = A i e S L AT DU HE T O Y R B AT B A, AT AR T8 KN M #2380 Agent T8 A5 AH XS
TR AT (K, 15 AL DL At R K. B AR 52356 o DL IM-PL-SHM . PR3 ], Bl A 17 i i s 5 19 o il ity
& GL(RT FM-*-SHM PpiSCF1 NM-PL-NS $p 130 T B30 175 FF 45, (5 S 00 45 S R e T {5 F8 L 00 22 3% P R 1 v %
251038 T BT A Al Bk RE e (IM) 5 K B

4 HBRRE-FSTE

¥zl Agent TS HUHI N E AL BIEWIVE . PEEVE. mRhE . oD PR A8 MR 2R TR LB et i SR 23
B, A5t T FOE I KR 5 Agent S AR HEZE, LS A 4 2 75 SR (KD AR PRSI B0 AZHE S T Ff
i J3E R B A AL, L RES A2 B Agent HIR T — ME AR 1 0 B Zeni FL RV R A+ Agent S LR HAN
7y, BMEAE AT LRIA R (K] Agent 3 &8 AN [ 19 EHLIF 23 53T B 20X £ A AL e vt 2 18] 18 23 A, AT T 1) 3
HESNAF ARG R . B3l Agent S ILARHA K922 175 LA LI R IE AN HFRIZ R 1K 7] 20 3 4S5 TR i 22 %)
A2 5] Agent 38 {5 P HRIRF AL, I 0 5N 7 T KA AT BELE £ S AL Bk R BEAT T VR4 23 #r.

A FAZAE S AT oy LUB R BEE 3 A7 1) B vk S 8OR e Hili 2 BRI 5 K I 8 Agent JEAF B
HESEAA A 5 T AL 581085 5l Agent 385 HLH], W 3L T Agent Home MIHLHIL IERS A% b IR0 % K HLHI LA K b1
FOHLE A2 HE 30 SR P B B R ) Agent AR DRI ASCREE T LAk SR 224020 15 ot I3 (14 T8 £ P
P LSO AR Dt sl DL o@ Vi B o FRAT DI oL S0 25 5 1 HE SR BT 2 M B AR R BE K S e, L
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