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A Multi-Agent Message Transport Architecture for Supporting Close
Collaboration among Agents

Hai Jin Chang’

ABSTRACT

This paper proposes a multi-agent message transport architecture to support application areas which need fast message
communications for close collaboration among agents. In the FIPA(Foundation of Intelligent Physical Agents) agent platform, all
message transfer services among agents are in charge of a conceptual entity named ACC(Agent Communication Channel). In our
multi-agent message transport architecture, the ACC is represented as a set of system agents named MTSA(Message Transfer
Service Agent). The MTSA enables close collaboration among agents by supporting asynchronous communication, by using Reactor
pattern to handle agent input messages efficiently, and by selecting optimal message transfer protocols according to the relative
positional relationships of sender agents and receiver agents. The multi-agent framework SMAF(Small Multi-Agent Framework),
which is implemented on the proposed multi-agent message transport architecture, shows better performance on message transfer
among agents than JADE(Java Agent Development Environment) which is a well-known FIPA-compliant multi-agent framework. The
faster the speed of message transfer of a multi-agent architecture becomes, the wider application areas the architecture can support.
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FElo]AdES] fAnit} shte] A EE A H= 2
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o 8% JgElE ¢ 27 Hrh AT ojd WA
Hg Zpglol 2 =58 st &2 3 ¥ (reactor
pattern)[7]2 o] 911435—;2121 A ] = O]HNEE EE
HAIA & ste] A7) = A7 st
93t AZE O FEo Aol Az
SHolAEES T & —‘é—% Kol s HE Ag 2
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UAEE o) WS-} JHE“’ *1‘3% FefoldE Fxox
£ &7 (non-blocking) A E W= o o] &5 1 gt}
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3 e 3
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2 HEHE AL A FAE AREgth MS Windows,
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JADEIO0], Jadex[24]9} #-& olo]dE FHEFS HF7]
TS Adsta ek B =Fo] Agtee 2R HlEY
TS AdgT AQE FRdA wEr] FAe 2 HAl
Ae SR &8 cojdE A7k 2o Wi S vIAA Y
E=AS 7IveA o vkE A 2edk oW v A
&SP £ YRR ) o]F sk A takeoutMsg

(Agent A, String ¢, long due_time) WAE=E T&3dto] %
o AR Gl A Zpale] Ao Heo] HE §Y WAAE
HE7| 408 AUd + JES St}

7] &4 71 &9 wAA E 94 dAIA Eerl
2] 3 takeoutMsg(Agent A, String ¢, long due_time) ™|
ANE=g npgo g B23) Fig. 58 Fig. 79 sendMsg &
1 Zo] wzw dlo]HE A7} sendMsg(A, B, m) WA=
2 %3l of|o]dE BolA reply-with 2=¢] #+ 7} null
o] obd 8 WIAIA mS HUW, <t null> #@IZE=7F A9

ﬂl\

Message takeoutMsg(Agent 4, String ¢, long due time)

while (due_time <= current time) {
if (there exists a record <f, a message r whose
in-reply-to field equals 7> in the response
message box of A)
{
delete the record <t¢, the message > from the
response message box of A;
retum the message r;
b
¥
retum null;

}

/* no response in timeout */

Fig. 8. Algorithm takeoutMsg
(Agent A, String t, long due__time)
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Sender Agent1 é Receiver Agent1
N messages

Sender Agentz é Receiver Agentz

N messages
Sender Agent, Receiver Agent1

Fig. 9. RTT(Round Trip Time) Test
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S e} FAA7} EE g ﬂ Woll A1 o] HA

A AE Aes vasty] 98k, JADEY A% w4 A
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[case 2] 2 Z2A|2A 1 T2E 1 EH4E 37

S ool MESL FAA oo HETF FAZF ZEA|~
(5 54 JVMl EA8tAE A 5 T2Eo] EA
st Ag-olt)h o]d %ol JADEE 414 dlo]dES} 4
AAp ool AETF Fd7 FHF dvhd Java RMIE AHE:

stel, e FYEel v HTTP = HOPE AHEGHI
dAth. SMAF9Fe] 543 HuE $5te] JADEY 4% 2t
w2 RMIE AH&38he 499 des SAH3NY. dutgo
SN} FAATL BUE FAE EAsd HTTP &
[IOPH.T} Java RMIZ} wh2t}h SMAFS] 744 HWA#A A
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ZRZEZZE TCPE AM3ITE TCPE L2 A7 F4l
gz ayAoln, vkeal dHS HE4T £ e X
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[case 3] 2 iikﬂ’\ 2 ZXAE 2 %‘91% 87
FIPA 4 HTTPS IIOPE =
TREZZ JFAEL 9 ! =
FAAL olo]MES] FAFe] AR ThE T2E EAeh=
49 JADEX: HTTPS IIOPE #1913
5H HTTPE EHET 718 wAA Zd_o _iiii AR
star gtk JADE wWiAvta AH5[25]5 BW Java o7} 7]
A 9st= ORB(Object Request Broker)E A}-&3l= IIOP
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Table 1. Benchmarking Environment

Hostl (desktop pc) Host2 (notebook)

CPU Intel 17-2600K @3.4GHz i7-3517u @1.9 GHz

RAM 4G bytes 8G bytes
0S Windows 7 (32bit) Windows 7 (64bit)
JDK JDK 16 JDK 16
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Table 2. The Results of Benchmarking

JADE 4.2

SMAF 2.2

average
couples iterations average average # of average average performance
RTT(msec) RTs /sec RTT(msec) # of RTs /sec ratio (%)
1 10000 0.07 136083 0.03 32051.3 2355
cace 1 10 1000 0.32 31518 0.067 15197.1 482.2
100 1000 3.22 3109 0.54 1869.2 6011
1000 1000 4294 233 759 1317 565.4
1 10000 0.43 23005 0.12 81836 355.7
10 1000 142 7055 0.40 2483.1 351.9
case 2 100 1000 1315 76.1 274 365.3 4802
1000 1000 15393 65 25.74 389 508.1
1 10000 5.23 1922 420 238.1 1239
10 1000 37.42 2638 558 179.3 668.4
case 3 100 1000 40315 25 1458 6.7 27634
1000 1000 3945.43 0.3 11556 87 34145
42 N5 "7l 9 24 o] WuE E 8 Ag-ato] HAIA 9] FAl D Ao A
t}& Table 2+ JADE®} ®|aste] SMAFS RTT ®l~ T =Y F UEE AAFHAC whdEe] JADES A wWA]A|
ES 3% A3E mojFrl. SMAF:E JADES| v|as}o A Auas %%—8 AdlelyE Al vAA o] H ¥
54 olojAEs 4 olodEs} FAF mehs = 50 & @ BAHA A WAR FE AL 2.
g JVM Aol 248 ) 23004 561 Axe] e Ao (3) SMAF®] MTSA:= ®HeAF el o] &al wA«9
wolw, £A oo]dES Sl do]dEs} BAF saEe]  FAA BASE susie] BE7 RAS fldn He 5
EAeARE A7 2 Z2Ax Z A7 02 JVM Ao &3 o 2 ER £ MAA FA deE [id el JADE
A G500 o 69 8 g A 0 feltiEe 2 425 WEA AR w94 @2 a4 fa
dlojdEe] FaFEo] N2 the Bomo] £A1E doli SMAF  RMIE wgx eg A0a % 3)
7} 128004 Hn] A= =& AeS Hola Ytk o] Table 29 A% H7} Aol wrdsx] FgA|uk
JADE 428} SMAF 22% F Z#l9jae] 544 A= JADES] A% &alzteh azke] Agolyrt thad 1%
U3 wAR AS ZREZES HES AYsta YA o] A ZRaAd ZAEE ALoE AL WAA AA
domz A% wid §Ud WAA A% TeEss o 4¥3 P 448 AAE Fuse dugez wd
AFESEA] gk SFA| Wk Table 29 A% H7F A3 of o] Java RMI §A4lo] AR&HT SHARE £ =5o] A|dst= T
AE WAX B Ee] ARA Aolg WAX AL Tz ZM= do]dESe] F Zzard EAss 79
EZE olde 5dd A o]Fojx Folng Y G ZEAA Y FAL FA AESHA AAIA dEe] A
& ouZ zh=tin & 4 9Juh. SMAFE JADES] ®] L3} g ¥t
o 59l £41 AoldEs £ AlAES Aol St
O}TE‘—’F% RTT HZAEo|A #Ei T2 XS Holu glor, 5. Z= 9 &= o7
53] 40 olo|dEs] FUEs} 44 oo A} A te == 8%
F2EEA EAtE 4% FUY0R O F& 45 no|
SQEh T oolf B eFo] Algkehs olo]dE wAA A B ETS coldES ) AR HHS daw §e
& 7% 9 SMAF7} 714 tes) 7o EAE nrow 9t S8 wokse Adsy] AT g doldE MAA HF
S 2% Adaa Ak Pxol e FAY tF ool dE
() SMAPS) 56 dloliEE A4 suE Folk s ZAUAA SMAF 229 A58 & 2eid v ofofi=
¢ T2E 2ES Pt AAZ A% ol gy FAIAAR] JADE 4209 Aot vasen. s 97t
SVAF 22904 84 ololdlEe] Faolt ¢ shfel ma A3 SMAFE JADEWY s & g naln
=7 AEE T ek 84 olo]AES} e FRE A B ool Atels ool HMAX A% T2 9 A
W AH o7 oo]HE A|xdle] Hto] Hojx i $& o & e R 7 gF cloldE ZeA SMAF=
SJHAEEY 47} WolHdL do]AE A|A®lo] Ao W = FIPA %<& 148 ¢AsA wEste 232 AAH
o]}, A GgAR, AR RN B AES Fxstel A
(2) SMAFIA WA AES FEdts MTSAE oo # ow REHo=Z FIPA XF do]HE 714& w3t} A
ES 3 FRolw YRR Fig 6] TAH U4 WA otd T oo]HE FxE FIPA EF oo|dE ZUE 7744
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