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TOM TAT

Tich hop doanh nghiép (Business to Business integration - B2Bi) la két noi cdc chirc
ning kinh doanh cia doanh nghiép thuong bi phan tan trén cdc hé khdc nhau nham thuc thi
mot tién trinh nghiép vu nao do. Cac hé thé’ng chure nang nay dwoc moé ta dudi dang cac dich vu
dya trén cdc chudn biéu dién ngit nghia nén giip cho qud trinh phdt hién cdc chire ning lién
quan dén cimg mét linh vuee kinh doanh cé si chinh xdc hon [3]. Mét trong nhitng vin dé quan
trong cua qud trinh tich hop cdc doanh nghiép o muec thuc thi cua quy trinh nghiép vu cong tdc
la xdy dung cdc phwong phdp phat hién cdc dich vu Web (Web Services-WS) cting mé ta vé linh
viee kinh doanh co lién quan voi nhau gitta cdc doanh nghiép. Nhuw vay, muc tiéu cua bai bao la
xdy dung phirong phdp phat hién WS tir danh sach cac dich vu Web quding cdo ma twong dong

voi WS mau voi mot nguong a cho truoc.

1. Mé dau

Hién nay, c6 nhiéu giai phap khac nhau duoc cac nha nghién ctru dé xuat cho
van dé ddi sanh giira cac khai niém. Mdi giai phap déu c6 nhitng phuong thirc tiép can
riéng. Tuy nhién, muc tiéu can thiét ciia cac phuong phap d6 1a tinh hiéu qua khi ddi
sanh. Trong qué trinh ddi sanh cac khai niém Ontology thi khong chi xem xét & mbi
quan hé giita cac khai niém ma con cén nhic vé khoang cach lién quan giira cac khai
niém, cac rang budc gitta cac khai niém véi nhau. Trén co s cua viéc xem xét mot cach
téng quan vé mdi quan hé phan cip va khoang cach ngir nghia gitta cac khai niém,
chung t6i dé xudt phuong phap phat hién két hop véi ddi sanh twong duwong dya trén
khoang cach ngit nghia.

2. Phuong phap tinh khodng cach giira hai khai niém
2.1. Phwong phdp ddanh trong sé

Trong quy trinh d4nh gia sy twong dong, phuong phap danh gié tri trong s6 cho
cac khai niém ké nhau dugc dua ra dé tinh trong s6 giita cac khai niém trong mot ciy
phan cip Ontology phuc vu cho viéc tinh toan khoang cach giita cac khai niém [4]. Cho
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hai khéi ni¢m C; va C,, cong thiuc dé tinh trong sb gitra hai khai niém nay duoc tinh
theo cong thirc nhu sau:

w[C,,C,]= 1+; (1)

k depth(C,)

Trong d6: depth(C) biéu dién do sau cua khai niém C tir nat khai niém gbc dén
nut C trong cdy phan cip Ontology, k 1a mot hang s6 16n hon 1 chi ra ti 1& ma gia tri
ham w giam theo cdy phan cip Ontology [4].

Cong thuc (1) co thé hién hai dic diém: thi nhat, su khac biét vé ngit nghia cua
mirc trén thi cao hon mirc dudi. Thir hai, khoang cach giita hai khai niém ngang cap
(anh em) thi 16n hon khoang cach giita hai khai niém cha con. Thém vao dé, néu nhu
tdn tai quan h¢ da ké thira gitra cac khai ni€ém (c6 nghia 1a mot khai niém con Cy ma c6
nhiéu khai niém cha C;, C,) thi gia tri ham w cua nut khai niém con cta nut khai niém
Co d6 c6 nhiéu gia tri.

2.2. Thudt toan tinh khodng cdach giita hai khdi niém

Thuat toan:

Piu vao: hai khai niém Co, C;, C,

Piu ra: Khoang cach ngit nghia giita C; va C,

Semantic_Distance(C), C,)

{

If C;, C, la hai khai niém gi(jng nhau
Semantic_Distance(C;, C;)=0

Else If ton tai dwong di truc tiép gita C;va C,
Semantic_Distance(C), C2)=w(C}, C3)

Else If ton tai dwong di gian tiép giita C;va C;

Semantic_Distance(C), Cy)= Z w.(C, ()

CeSPath(C,,C,)

Else

Semantic_Distance(C;, C) = min{Semantic_Distance(C;, Cy)} +
min{Semantic_Distance(C,, Cy)}

/
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3. Mt s6 khai niém co s¢

3.1. Ngir nghia chirc ning

Ngit nghia chirc nang ctia mot phép toan ctia WS 1a su két hop cua ngir nghia dir

liéu cua nod véi phan loai cac chirc nang phép toan cling nhu tien diéu kién va hau dieu

kién cua nd [7]. Cho s 1a mét dich vy va o 1a mét trong nhitng phép toan cua no thi nglr
nghia chirc ndng ctia mot phép toan ctia WS duoc dinh nghia nhu sau:

F(s, 0) = <F.(s,0), I(s,0), O(s,0), E(s,0), P(s,0), Po(s,0)> (2)
Trong do:

F.(s,0): phan loai chirc ndng cua phép toan ‘o’ trong cac thuat nglr (terms) ctuia
cac khai niém ontology.

I(s,0): cac gia tri input cua phép toan ‘o’ trong céc thuat nglr cua cac khai niém
ontology.

O(s,0): gia tri output cua phép toan ‘o’ trong cac thuat nglr cia cac khai niém
ontology.

E(s,0): cho phép bét cac ngoai 1¢ trong qua trinh thyc thi phép toan ‘o’ trong céc
thudt nglr ciia cac khai ni¢ém ontology.

P(s,0): tién diéu kién (Pre-conditions) ctia phép toan ‘o’ trong cac thuit ngit cla
cac khai niém ontology.

Po(s,0): hau diéu kién (Post-conditions) ctia phép toan ‘o’ trong cac thuat ngir
cta cac khai niém ontology.

3.2. Phin logi chét lwong dich vu (QoS)

Phan loai chit lugng dich vu cia WS mo ta su thyc thi va chét luong hodc su

dinh Iuvong cua WS. pé cung cép cho dich vu hiéu duoc mdi thuét ngitr chét luong dich
vu khac nhau thi quan trong nhat 1a phai ndm bat duoc, hiéu dugc ¥ nghia cua thuat ngi.
Ontology c6 thé dugc st dung dé biéu dién va phat trién ngit nghia ciia cic tham s6 nay
[7]. Chét luong dich vy thudng dwoc mo ta dwa trén time (thoi gian), cost (chi phi), tinh
hiéu luc (availability) va do tin cay (reliability). Chung ta c6 thé dinh nghia chat luong
dich vu cia mot phép toan o; cia WS s; nhu sau:

QoS(si, 0) = <T(s;,0),C(s5,0),R(5;,0), A(5:,0;),DS1(5:,0)),DS:(5,,0)),....DS, (5,0)> (3)

Trong do:

T(si,0;): thoi gian thuc thi WS si khi phép toan oj dugc goi.
C(s1,0j): Chi phi ctia WS si khi phép toan oj duogc goi.
R(si1,07): d0 tin cay ciia WS si khi phép toan oj duoc goi.
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— A(s1,0j): tinh hi¢u lyc cia WS si khi phép toan oj dugc goi.
—  DSk(si,0j): mirc d6 mién tmg dung ctia phép toan hoic service.

Tir ngit nghia chirc ning va phan loai chat lugng dich vu duoc dinh nghia nhu &
cong thuc (3.2) va (3.3). Ngir nghia cua mot phép toan trong dich vu dugc dinh nghia
nhu sau:

OP(s;,0) = <F(s;0;), Q0S(s;,0;)> (4)
3.3. Dich vu méu (Service Template — ST)

Mot dich vu mau duoc tao ra bang cach str dung cac ngit nghia chic ning ciing
nhu phan loai chét lugng dich vu cho mot phép toan phu hop véi WS [7]. Dich vu mau
dung dé d6i sanh cac dich vu quang cdo véi nd dé tim ra duoc cac dich vu twong dong
ngit nghia thda man mot ngudng a cho trude. Dich vu mau dugce dinh nghia nhu sau:

ST=<SLP(ST), OP(ST,01), ...,OP(ST,0m)> (5)
Trong do:
—  SLP(ST): Cac tham s6 mirc d6 dich vu
— OP(ST,o1): cac nglt nghia phép toan.
— SLP(ST) dugc mo ta nhu sau:
— SLP(ST)= <B(ST), L(ST), D(ST)> (6)
Trong do:
— B(ST): tén doanh nghiép (Business Name) cta dich vu cung cip.
— L(ST): vi tri dia 1y (Geographic Location) cta dich vu.
— D(ST): mién tng dung cta dich vu.
— Dich vu quang cao (Service Advertisement - SA)
Mot dich vu quang céo la biéuﬁdién mét dich vu thuc t& dugc xuét ban trong
UDDI [6]. Dich vu quang cdo dugc bién dién bdi dudi dang file OWL-S [1]. Dich vu
quang cao dugc dinh nghia nhu sau:
SA =<SLP(SA), OP(SA,0)),..., OP(SA,om)> (7)
Trong do:
OP(SA, 0;): cac ngit nghia phép toan.
4. Phwong phép tinh méc d§ twong dong ngir nghia
Y tudng co ban cta phuwong phap nay khi tinh mac do twong dong ngit nghia
(goi tat 1a mtrc d twong dong) gitra hai dich vu ST va SA duoc thuc hién theo lan luot 4
budc sau:
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Budc 1: So sanh xem hai dich vu c6 ciing mién tmg dung hay khong? Néu hai
dich vu cting mién tmg dung thi mtrc d6 twong dong vé mién tmg dung cua hai dich vu
béng 1 va tiép tuc thuc hién cac budc sau, nguoc lai mic d§ tuong déng vé mién ung
dung cua hai dich vu béng 0 va khong thuc hién cac budce ké tiép. Gié tri 0 cting chinh
12 mirc do twong déng ngit nghia ctia hai dich vu ST va SA.

Budce 2: So sanh xem hai dich vu c6 cung vi tri dia 1y hay khong? Trong trudong
hop nay str dung dé loai trir kha ning da ngdn ngit giita cac dich vu. Quy trinh thuc hién
va két qua so sanh trong budc nay ciing duoc thyc hién tuong tu nhu budce 1 & trén,

Budc 3: So sanh cac khai niém input, output va cac phép toan cia hai dich vu
v61 nhau.

Budc 4: So sanh céc rang budc ngilr nghia gitra hai dich vu.

Theo [6], goi Sim 1a gi4 tri twong dong ngit nghia cua dich vu mau ST va dich
vu quang cdo SA. Gia tri Sim € [0, 1] va dugc tinh bdi cong thice (8) nhu sau:

Sim(ST, SA) = {Match(SLP(ST), SLP(S4)) * Match(OP(ST), OP(SA))} (8)
Trong do:

—  Match(SLP(ST), SLP(SA)) 1a dbi sanh gitta cac tham sb dich vu.

—  Match(OP(ST), OP(SA)) la ddi sanh giira cac tham s phép toan.

Match(SLP(ST), SLP(SA)) bang tich (IT) cua pham vi so sanh cac thanh phan
clia cac tham s gdm: tén doanh nghiép, vi tri va mién tmg dung:

Match(SLP(ST), SLP(SA4)) = [ [score(SLP;(ST), SLP:(S4))]  (9)
SLP; eST

score(SLP;y(ST), SLP(SA)) = 1 néu nhu hai tham s SLP;(ST) va SLP;(SA) bang
nhau, nguoc lai score(SLP;(ST), SLP;(SA)) = 0.

Match(OP(ST), OP(SA)) bang tich cta cac match.,, gita moi phép toan trong
ST véi tat ca cac phép toan trong SA. Vi mdi matcheop chinh 1a gia tri match,, 16n nhat
giita phép toan trong ST véi tat ca phép toan trong SA.

Match(OP(ST), OP(S4)) =  [l-10m (Matcheop(OP(SZOi), OP(S4)) (10)
Matcheop(OP(SZOi), OP(SA4))=Max[Match,,(OP(ST 0;),OP(S4,0})), ...,
Match,,(OP(ST,0,), OP(S4, 0))] (11)

Trong do, Match,, gitra mot phép toan trong dich vu ST v61 phép toan khac
trong dich vu SA 1a gia tri trung binh trong sb cua Match,,r gitta cac tham s6 chire nang
ctia ST va SA va Match,y, giita cac tham s6 QoS ctia ST va SA, duoc tinh nhu sau:

Match,,(OP(ST 0;),OP(S4,0;)) = (w.*Match,,(OPF(ST 0;),OPF(S4,0;))+
(Wy*Match,,,(OPQ(ST 0,), OPQ(SA4,0)))/( watws) (12)
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Wa, Wy 12 trong sb6 dé d6i sanh tham sd chirc nang va tham sb QoS cua 2 dich vu
ST va SA. Match,r gilta cdc tham s6 chirc ning cua hai phép toan trong ST va SA 1a
trung binh trong s6 cua d6i sanh cac khai niém gitta cac khai niém operation, input,
output.

Match,,(OPF(ST 0;),OPF(S4,0;))=[w;*Matchc(OP(ST oper(0;)), OP(SA,oper(o;)
))+ wr*Matchc(OP(ST output(o;)), OP(SA,output(o;)))

+ ws*Matchc(OP(ST input(0;)), OP(SA,input(0))))] / (wi+ w> +w3) (13)

Wi, W2, W3 la trong s6 dé matchc gitra operation, output, input ciia 2 dich vu ST
va SA. Matchyq gifta cac tham s6 QoS cuia hai phép toan trong ST va SA 1a trung binh
trong sd cuia dbi sanh gitra time, cost, reliability va availability.

Matchop(OPQ(ST,0),OPQ(SA,05)) ~ =[w;*Matchor(OP(STT(0,), OP(SA4,T(0))+
w2*Matchoc(OP(ST,C(0:), OP(SA,C(0))+
ws*Matchor(OP(ST R(0;)), OP(SA,R(0))))+

wa*Matchg(OP(ST.A(0:)), OP(SA,A(0,)))]/ (w1 wa + ws+ wy) (14)

Wi, W2, W3, Wy 1a trong sb dé matchgx gifta time, cost, reliability va availability
ctia hai dich vu ST va SA. Matchc gitta cac tham s6 dit liéu va chirc nang dung dé dbi
sanh hai khai niém trong mgt Ontology. Matchc dugc tinh nhu sau:

Tinh MatchC:

bat  OP (ST, output(o;)) = A
OP (SA, output(o;)) = B
bat Matchc (A,B)=YvayY € [0, 1]
Gia tri cua Y dugc tinh 1€ thudc vao bang rang budc sau:

Bang 1. Cdc gid tri rang budc cua Y

Y=1 néu A=B

néu B la super-class cia A va Semantic_Distance
(A,B)=d
néu A 1a super-class cua B va Semantic Distance
(A,B)=d

Nguoc lai, Y = pow (x, d)

Nguoc lai, Y = pow(x*x, d)

) Trong &6 d=khodng cdch om nhdt cia khdi niém cha
Neuge lai, Y =pow(x"3.d) chung ciia Ava B

Gia tri x = PropertyMatch (A, B) = (s6 thudc tinh cia A gidng voi thudc tinh
trong B *2)/ (Tong s6 thudc tinh cta A va B)

Trong phuong phap nay can dén su danh gia cua y kién cac chuyén gia d6 1a gia
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tri cac gia tri trong s6 w. Tuy vao tirng ing dung cu thé, muc tiéu cta bai toan ma céac
chuyén gia co thé dua ra cac y kién cho cac gia tri w khac nhau. Phuong phép nay ciing
d3 st dung phuong phap tinh khoang cach giira hai khai niém dé tinh toan gia tri cua
Matchc.

5. M6 hinh khung trng dung

Thong qua cac nghién ctu trén, chung t61 da xay dung mdt khung tng dung
dung dé phat hién cac dich vu Web ngit nghia dua trén cac két qua ddi sanh ngit nghia
trong cac ontology va 1am dau ra cho viéc bién tap cac dich vu web. Khung tng dung
gdm ba thanh phan chinh: Ontology Matching, phat hién dich vu Web ngit nghia va
Composition (bién tap) nhu dugc mo ta trong Hinh 2.

Thanh phdn “Ontology Matching”: md ta cac ky thuat déi sanh giita cac
ontology. Hién tai c6 nhiéu k¥ thuat, nhidu phuong phap ddi sanh khac nhau. Tuy muc
tiéu str dung ma c6 thé st dung k¥ thuét ndo phu hop voi yéu cau cua Gng dung. Trong
bai béo ndy, chiing t6i dé xuét str dung phuong phap dbi sanh dwa vao khoang cach giira
cac khai niém [5].

Thanh phan “Phat hién Dich vu Web ngir nghia”: 1a thanh phan chinh cta khung
ung dung, trong d6 mo ta quy trinh phat hién dich vu Web ngir nghia qua 4 giai doan
chinh nhu Hinh 1:

PHAT HIEN DICH VU WEB NGU NGHIA

; . Loc dua vao
Loc dia vao

N f | Loc dua vao vi f ciac khviiniém i | Loc dua vao
lm;]:ll: g ,-J « /\ ri /] ; input, output ), A cac rang buge /
1) (2) (3 ) 4

_— _ N/ N

Hinh 1. Quy trinh phat hién Dich vu Web ngir nghia

Giai doan loc céac dich vu dua vao mién ung dung c6 nghia 1a thyc hién so sanh
mién tmg dung cia dich vu quang cao véi mién tng dung cua dich vu yéu cau. Trong
truong hop nay, néu dich vu quang cdo khong cé cing mién tmg dung véi dich vu yéu
cau thi s& khong thuc hién céc giai doan tiép theo, nguoc lai s€ thuc hién so sanh tiép
giai doan (2).

Giai doan loc cac dich vu dua vao vi tri 1a thuc hién so sanh vi tri cua cac dich
vu quang cdo c6 cung mién g dung voi dich vu yéu cau véi vi tri cia dich vu yéu cau.
Néu dich vu quang cdo ¢o vi tri cung vai vi tri cia dich vy yéu cAu thi s& tiép tuc thuc
hién giai doan (3). Nguoc lai, cac dich vu quang cdo nay sé& khong tiép tuc so sanh véi
dich vu yéu ciu dé tim ra d6 twong dong.
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Giai doan tiép theo 1a loc cac dich vu quang céo két qua cua giai doan (2) theo
cac khai niém input, output va cac phép toan twong ddng voi cac khai niém input, output
cua dich vu yéu cAu.

Cudi cung hé thdng s& loc cac dich vu quang cdo két qua cua giai doan (3) theo
cac rang budc ngir nghia v6i dich vu yéu cau dé tim ra dich vu thoa méin yéu cau.

Composition: sau khi phét hién ra cac dich vu c6 do tuong dong ngit nghia vai
dich vu yéu cau thi bién tap cac dich vu dé thuc thi mot tién trinh nghi¢p vu nao do.

Ontology Matching

a Phat hién D;ch vu Web ngt¥ nghia N\

‘ s ‘v‘ s
J ‘
oc dwa vao mién (rng dung

Loc dwa vao cac khai niém
input, output va phép toan

@
@
€
@
’

Composition
(Bién tap)

Hinh 2. Khung ung dung phat hién dich vu Web ngit nghia.
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6. Cai dat thir nghiém

Véi muc dich minh hoa va thtr nghiém, ching t61 da tién hanh cai dat phuong
phap phat hién WS dua vao ngit nghia nham so sanh dé tim ra mirc d6 twong dong cua
hai dich vu. Ngon ngir 1ap trinh la ngoén ngir Java, sit dung bo cong cu Eclipse [8] va
mét sb thu vién trong [9] dé tién hanh cai dat.

Hé théng da tién hanh so sanh mirc d6 twong dong ctia hai WS dua trén cac mo
ta WS nhu OWL-S [1], WSDL [2]. Két qua phat hién ra 1a d6 twong dong cua hai dich
vu vo1 nhau dya trén do tuong déng cua cac khai niém.

Trén co s¢& do, chiing ta c6 thé loc ra cac dich vu quang céo sau khi so sanh véi
dich vu mau ma c6 do twong dong 1én hon hoic bang ngudng a cho trudc.

CHUBNG TRINH DEMD LUAN ¥ AN CAD HOC - HOE VIEN: MAT YAN MUGT

CHUONG TRINH DEMO PHUONG PHAP PHAT HIEN DICH VU WEB DUA VAO NGU NGHIA

Profile dich vu mau [ fpips. ol | [ chon.. ][ xemchite |
Profile dich vyu quang cdo ic:;‘lsg_FastQuote.wsdl | chaon...
Ngwéng ddi sanh [0.4
|__Thuchien | [ kétthac
Danh sach dich vu quang cao Danh sach dich vu két qua
STT  Tén dich vy quang cao I STT  Téndich vy phat hign B turong dang
Il CifStockServices wsdl I C feQuokes.wsdl 0.430
|z CifxQuokes. wsd| |z C:f156_StockQuokeMET  wsdl 0.452
|3 C:/StockQuoteService wsdl |3 /159 FastQuote.wsdl 0467

4 i /156 StockQuokeMET wsdl |
5 i /163 StockQuokeService wsdl
& 3159 FastQuote.wsdl

Hinh 3. Giao dién cai dat thir nghiém
7. Két luan

Bai bao trinh bay phuong phap phat hién dich vu Web dua vao ngir nghia, su
dung phuong phap phat tinh khoang cach ngir nghia gitra cac khai ni¢m trong Ontology
phan cip. Trén co s¢ d6, xay dung mé hinh khung tmg dung phat hién dich vu Web ngit
nghia. Bai béo ciing d3 trinh bay viéc thiét ké va xay dung cong cu thir nghiém phuong
phap phat hién WS dua vao ngir nghia dya trén cac mo6 t&4 WS nhu OWL-S hay WSDL.
Cong cu nay da hd tro cho chung ta biét duoc muac do tuong déng gitra cac khai ni¢m,
muirc do twong dong gitra hai dich vu véi nhau.
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SEMANTIC WEB SERVICES ISCOVERY APPROACHES
FOR CROSS-ENTERPRISE COLLABORATION

Mai Van Muoi
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Hoang Huu Hanh

Hue University

SUMMARY

This paper presents discovery methods for the Semantic Web Services through the usage

of the semantic distance between concepts in an ontology hierarchy. Based on the analysis, the

application model of semantic web services discovery is developed. In addition, this paper

proposes and implements a prototype application for Semantic Services Web discovery on the
basis of Web Services descriptions, such as OWL-S and WSDL. This tool helps users know

similarities between concepts and two Web services.
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