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Fuzzy service matchmaking in multi-agent systems

JIAN G Yun-cheng'? \WAN GJu*
(1. School of Computer Sciences and Information Engineering, Guangxi Normal University , Guilin 541004, China; 2. Depart-
ment of Computer Sciences, Sun Yat-sen University , Guangzhou 510275, China)

Abstract : The current work and the exigting problem of agent service matchmaking were andlyzed in this pgper. Ai-
ming at the requirement of fuzzy matchmaking in multi-agent systems, a method of fuzzy service description in multi-
agent systems was presented. Based on fuzzy agent service description, four kinds of fuzzy service matchmaking a go-
rithms under fuzzy condtion, i.e. syntax based f uzzy matchmaking a gorithm, semantics based f uzzy matchmaking d-
gorithm, equivdent fuzzy matchmaking agorithm, and plug-in fuzzy matchmaking a gorithm under fuzzy condition,
were presented , and the implementation methods of the agorithms were gven. The dgorithms overcome the short-
coming of the current agent service matchmaking.
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, outputs input-constraints output-constraints io-
, constrains concept-description  state-language
; concept-language attributes text-description
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{ :service-name name
:context f-context-name”
‘types (type-name = < modifier >f-type)
:isa name”
:inputs (variable: < modifier > f-put-type
name) *
:outputs (variable: < modifier > f-put-type
name) *
sinput-constraints (f-constraint) *
:output-constrains (f-constraint) *
:io-constrains (f-constraint) *
:concept-description (ontology- name = f-ontolog-y-
body)
:state-language name
:concept-language name
-attributes (attributes name: f-attributesvalue)
:text-description name}

context-name: : = f-name <~ ontology-name
>
type-name: : = name
modifier : : =listof | setof
f-type:: = (name: f-name < ~ ontology-name>) *
f-put-type-name: : = (f-type-name| f-name < ~ on-
tolog-y-name>) *
variable: : = name< ~ ontology-name >
f-ontology-body : : = (expresson in fuzzy concept
language)
f-attributes-name: : =f-name < "ontology-name >
f-attributesvalue: : =f-name
ontology-name: : = name
f-constraint:: = (expresson in fuzzy state lanr
guage)
f-name: : = string
name: : = string

service-name context types isa inputs

context

inputs outputs

input-constraints output-constraints io-con-
strains
21
context
: 2 (
SPS SRS)  context
SPS
SRS )
SPS SRS 2
1 ( Nt) 2 FS =
{fs, .fsa} FTi={ft, ,ft}, {fs, |,
fse} Ne{fti, ,fta} ={fn| fn=1fs (3Ify,
fs=ft;)),1<i<m,1<j<n}, =
fs ft € ,fs ft
( €- ). fs=cft.
[6].
2 £) 2 FS =
{fs, ,fsn} FTo ={fte, ,ft}, {fs, ,
fsn} {fta, ,fta} ={fs, ,fs} {ft, ,
fta}) - (fs, ,fso} ne{ft, ,fta}).
1
SYBSFM (SPS, SRS
: SP SPS
SR SRS.
: ( ).
1) SPS isa ,
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instantiate (SPS)  SPS , O ( o~ ngEP') O 2,0F O
ISPS, context : oF ( OISRl DTOEP')
con” ={con’" ,cony , ,com}={C *OF,C&G * 2)
SP Py OSP
", ,C" *0’}. 1 5 -
2) SRS isa : =, , = S 2
instantiate(SRS) SRS , (8]
ISRS, context

con™ ={con",cons", ,con"} ={C *OF,G" *

OZSRI 1CjSR *OJSR}

3) (1{c’, ¢, ,cynfc, c, |,
cHr({ae”.¢’, ¢} (c.¢", g >
w, ) w [0,1]

4)

instantiate () [1]
, isa
22
context
2 SEBF-
SM (SPS, SRS
SP SPS
SR SRS.
: ( ).
1) SPS isa :
instantiate (SPS)  SPS ,
ISPS, context :
con” ={con’" ,con , ,con}={C *OF,CG *
o, ,C7*of}.
2) SRS isa ,
instantiate(SRS) SRS ,
ISRS, context

con™ ={cont" ,cons", ,con} ={C" *OF, G *
o, ,c®*0¥}.
3) {a°, ,0°} ni{a", ,0%}={0] (0=

o (o7, =0F & <oF OoF 2:0™M))

(0o=0"% (3J0oF, of =0 OFf <o
O 2:0%)),1<k<i,1<1<j} =0, | O]/
({o", ", ,0F} o, &%, ,0f) >,
, . w [0,1]
| = ., O =0V o
o ( o®=0o¥); = 2
”1 Lo < OF o
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, inputs outputs input-constraints

output-constraints io-constrains
3 EFM (SPS, SRS
SP SPS
SR SRS.
; ( ).
1) SPS isa ,
instantiate (SPS)  SPS ,
ISPS, inputs
1P =018, i) =i g i i,

ivio, ith} ,outputs oF ={oF,0", |,

O%} ={owi ot ,ovf off, ,ov% ot} ,in
put-constraints ©SY = {st, sy, |,
Sie} , OUtpuUt-constraints 1SS = {S3,
S%, ,Sdg},.i0-constrains :Sib ={ Sitt,
S, , Stmeg} ={LSi - RSB, ,LSbmg —
RSiom} -

2) SRS isa )

instantiate(SRS) SRS ,

ISRS, inputs i

(IF1F, Ry =0T g i i, v
it} , outputs 0¥ = (o, &,
Oig} ={ovi®  ofit, 0" : 06", ,0Vig Otig},imr
put-constraints . S® = { ST, S%,
Sy } , output-constraints : S8 = {S3,

S%, ,Sog}.o-constrains :Si6 ={ St ,
Sz, , Somg} ={LStt —»RSti, ,LSong —
RSiGng,} -

3) ise =i, ity Seity ,1<g<is,1<
g<is, goto4),

4) jsP = jsR, ofy =coty , 1< g<js,

1<g<jx, g@otoh),

5) g, S¥ «@® (ST,
goto 6) ,

6) g, ST« (ST,
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goto 7) , (LS& «0(LSE)) (RS =0 (RSY)) ,
7) o, S <9 (Sh) , :
, 8)
8) = , flh «fl2
@ , fli «fl2 € , flz
€ , flo fl2 fli.
24 25
1 S S, S ={serv-
M ‘ ! N, ice-name s ; context * : *
N M N } .S ={service- name s ; context *
« » _ ’ . . - _
4 PIFM (SPS, SRS — — , = —
sP SPS , = — — —
SR SRS. , = \u ,
: ( ) w=07¢ =0.2,
1) SPS isa , 03, 01,
ingantiate(SPS  SPS , S S ,
ISPS, inputs AT =15, _
ATy ={iv e, i i, iV ith) outputs 2 s S, S ={serv-
07 ={0",&", ,0g}={od ot 0% ice-name s ; inputs xs:ListOf Integer ; outputs ys:
of", oV Oy} ,input-congtraints 'S = ListOf Integer ; input-constraints (le(length (xs) ,
{ST,S5, Sy} output-constrants S = 100) , 0. 7) ; output-constraints (before(x,y,ys «
(.=, ,S,}.iooongrans :So ={ St1, ge(x,y) ,0.65), (in(x,ys) «in(x,xs),07)},

St, ,Some} ={LSt1 -RSG1, ,LSbngy —RStme} .
2) SRS isa )
instantiate(SRS) SRS :

ISRS, inputs SR =

OF, 5, Ry =T g, it it

ivie, ith},outputs O™ = { O, O,

O} ={ o offt, 0" o, , ovig
otig,} .input-constraints (SR ={S¥,S%,
, S} ;output-constraints (S8 ={ S,

S%, ,S3y}.io - constrains . St =

{S1,Si%2, ,Siomg} ={LS& —-RSG, L Song

—~RSiomg} -

3) is = i, ity 2 ity ,1< g<is,
l<g<isw, goto4),
4) jsp = jsr, oty 2oty ,1< g< s,

1<g<jsw, gotoh), .

5) o, S’ «0 (ST,

goto 6) ,

6) o, SS =0 (S3)

goto 7) ,

7) o, VS& = LS -

RSH ,1<i<ms, IS5 =LSH —RSGH ,1<j < I,

S ={servicename < ;inputs xs:ListOf Real ; out-
puts ys: ListOf Real; output-constraints (before
(x,y,ys) <ge(x,y), 0 8),(before (x,y,ys) «
preceeds(x, y), 0.9) ,(in(x,ys) «in(x, xs),
085}, €=02, & =

€=01, & S
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