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A Flexible Inter-Agent Connection Scheme
for Interactive Software

Yutaka Sato Kazuhito Ohmaki !

Electrotechnical Laboratory
1-1-4 Umezono, Tsukuba, Ibaraki 305, Japan

This paper présents a scheme for inter-agent connection, where the agents are software mod-
ules of coarse granularity, communicate without central memory, and are written in diverse
languages. A process algebra named 7- calculus is chosen as the base of the common de-
scription of inter-agent communication protocol among agents written in different languages.
Expressions written in m-calculus are executed directly to carry out communication, as well as
static descriptions. Thus high expressive power of 7-calculus makes control of communication
protocol flexible, and internal framework and status of each agent manageable from outside of
the agent.
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TV ME B4 Y5 -7 2 4 ATHE/ AR -
TV PEBRELTWS, WTIK, 0 PIE LOF—F
PLOZE/ROI—T v FOBEFAERT, 22T,
| DELIE, NP —T=2> M TH B,

PIE LB A D THRHAD rport K— +F L ORE %,
HEMIZMBO PIE 225 OFE LT 5 720101,

rport(x)
— (r)(export™(rpori(x).export~(r~x.0)) | r(x).0)

V) FHRX F EBRCAT R TRV, 4.2 T~/
LHI M RN PEEEHZELTEOREEY I
BOEHIITTEHIELT, TNHIEBRTE S,

4.4 EREORER

ERNLBEREL LTHEHT L E, £T0F -5 %
PIE O — MEHTEZORBETL YV, BIIHA4 XD
KRELTF— 5 ORBIHELMESNDY, ST H)
25 ATHENE F— 5 ORFHE RN DABROR
BRERBLBAL D D, THIE. 4.2 OFITR L "get-
line” DEHD & 12, SR P SZET HHEICH
Beld, R—rBE LCHEATAI L 2 EIET 280



EX = export(p).VIASEND(p) # single export action
IN = inport(p).p! # single inport action
RO = (r) (export~ (rport(x).export~(r~x.0)) | r(x).R) || EX|IN # receiver agent

S0 = rport~x.0 || IN|EX
# now the receiver is invoked

# sender agent

R1 = () (export™(rport(x).export™(r~x.0)) | r(x).0) || export (p) .VIASEND(p) | IN
# r is renamed to unique name "r@R" to be passed to external port

R2
R3

(0 | x@R(x).0) || O | IN

(0 | r@R(x).0) || VIASEND(rport(x).export~(r@R-x.0)) |IN

the exported agent intrudes into the sender’s environment

S1
S2
53

nu o

0 “ VIASEND(r@R"z.0)
0 0

rport”z.0 || rport(x).export~(r@R~x.0) | EX
0 |l export™(r@R"z.0) | export(p).VIASEND(p)

54
¥ the exported agent returns with received object

R4
RS

r@R(x).R || r@R"z.0
R{z/x} |l ©

# the receiver gets the returned object

7: VIABUS ETOx 2~V 2 ¥ M O#BE) (an example of agent passing)

DRROBA. BIUHRMLBEDIOIZT— 5 Hixk
CEATILENHILEILND,

T AL -Y2 Y VETOZ-V 2y O
BIZBWT, =T ¥ N OB %55 O T & R
T 270010, BREHELTLLENS D EBbRE,
FIZIEERA Y P 7= CHWOLRTWS FAL VE
EERATHRE, KRRy b7—2 L TOPIE 98 %
KETE UMD D)

FRECIVERTL -V b % PIE K&£S3 2354
. MBI ETEALEL T AL -T2 b2
VT, aIN—FUROETHE 2 EAT2LEN S5,

5 7V

TUL AR ERYCHEEA X2 LTHEAT S
ARCOVTHE L7, BEOHRL L LSO TOEM
BIZOVWTHRED & CAWEB TR WY, ZOEHKLE
BORBOTHEINTH Y, JCABHRIEVWEZELTW
3,

UIMS ~DIbf & LTit, PIE THEH@ 7L T X
AZTBLEY, AAZEOEFVREEDOI A4 X
ERBLEVTBILDIELORD, 20 LI IILT,
UIMS &K% » A F 25 AL I {FOR—2D ¢
BfES LT, HER VI Y 2T OBRBROE
HPERIC T HERM L RE 2B LHST 2 UIMS ¢
EHATELTHAI,

1275, BEDPIE BRI E L5 ELHELS SO TH
BXH5H, £ ZTPIE SHECLELHISIEIEORE L.
BELT A4 AN EA VI —T7 24 ADIE
WL MHOFELE L T A,

HEr

BHROBEREEXTWREVWTWE, BIEHHEERT —
FFo/FABECEHLEY, £, LindaicBLTT
BREWILEW Yy —TORFBRIR, r 4 %252
DIEHCREE 5 X T L RAHRN— XFRE DN S —
MERMOERE BEY A7 ARE OBME— KRS
LEd,
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