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Study of Web Services Composition Based on MDA

DANG Wei-chao, BAI Shang-wang
(School of Computer Sci. and Tech. , Taiyuan Univ. of Sci. and Tech. , Taiyuan 030024, China)

Abstract: There is a growing interest for Web services composition. Describes a model — driven Web services composition development ap-
proach: using UML class diagram to model structure PIM and UML activity diagram to model behavior PIM, then the conversion rules
between UML PIM and PSM are introduced, by which the UML class diagram is converted to WSDL document and UML activity dia-

gram is converted to BPELAWS. At last the approach is illustrated with an example from a purchase order management scenario.
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R UML 35 5 X Web IR &4 BUT R H#HTFTH
A, B EAER E UML KXAERRSFEN
Web REHEREFT I WDL, el HEHRBRFEDN
Web fj%5& BUE S i1 BPELAWS,

1 Web [REEGHFEFE

Web R FERFEBMBREINCERSF
HITEA L EEMREF SR TREER GEER
RERS AL, BRAKN S BRS CEE Intermet 1K
LR EOERET Web W ARFREA, B il
Web it 55 K-8 BT & 75 B A 1 7 7 1 A9 ) B - HE— 3R
REONMTSES; MR mse B O prigfit
EITHHE , 7EIX 77 T 8 L I Web AR 55 M T EA AR,
Web IR %58 A AR TIRERE S A AL/ Web it
FEMBERET LAY, B Rk, o7 LURE UML 38
Bk ERE— (R A#ERR 2. 1), W
[AREA L@ UML S E R EBHE(A 2.2 W), FR
R T TR

1) A UML 26E X} Web iR %6 B R 3 0T
PP, FEMARE O TR TR

2) M Web RS M E P EREXHREF RS ;

3VRIESE 2 BB T RS IR BRI T REXT & B
WE O S—B A1k, X —F WERR BB RS
£ O PIM 8 UML 265

4)FI BRI BIE UML KB #5REH SR
O H#IE S I WSDL, IDL 2, Java X% ;

5)H UML 7% sh X Web IR %-& BUAAESHBER
FRBHATHR, EARENE 2 HRBIMEA Web iR
F RO ABRAEHLT 48, IBE T EARIEE R
FERYBE R BEE T A 5T R Web IR %54 B 14 57
RERERME, R UML B2 0B BN RIESRRE
UML S E R — MR, MR EHPATRR A T8
YEFT R 9 ThEE ;

6) FI I 40 UML & s B #5H RE i e
K MARATIE F W BPELAWS;

7)i@ X B TR E MR PATIE S MR ENTI %
BT 6 B A MBI TR E SR LIS 5 BT
MR TIRE

8) TEAH L B T M PE o X 37 A4E AR Web IR %5 & R
AT, XA B BN AR BAEE T Intemet
MHEBATEA, ARG EERS 4 PERMNEOH
RIEF &L

2 BB E
bR P R E BN Web 44 B 1

BIZHEEFIAT A AT UML BB, R 5 FI) FIAE B bl
FIEFEERER (PIM) #HHR R EHABRE
(PSM), X T UMLK, FEECH L REFEHED
RS, XA B B AR RS AT P RS
B, 58X Web iR S A4REA, B T WSDL 7E Web
MREHBRFT BB ZMA, AT #iA UML 2 E 3
WSDL #9544k ; {8 UML & 3h B % # 5, BPELAWS,
2.1 ZEZE WSDL #yRk &t

| UML KE 5 R BRI % (cass) R A A

- [RlJEHE (attribute) FI#AE (operate) A — 4 XT 52 s 2 2 )

BRI R R A M4 B A ; BB AEE O (inter-
face) ] SbATF B C AUERAE , 28 L I O AR ALY ThAE
O 52 A BR A 5 O (port) Rk FKik,

WSDL JE A 1 frR, T8 i 6 M EAM:
definitions /& fT & WSDL X# IR ITEK, EE X Web
R %5 B9 2R, I SO B R E AN 2B RE 1,
HEAEREHERITE; types TRWREE P 51 IR
S-ani Z 18 E A B BT A BB 2B ; message TLR iR —
ANEA 1] B ¥ 5K W B 3 B 5 porttype TR &4 & £ 1
message JTR , Bl — 1> 50 8 B B o) AR #R 4, — 1
porttype "] LLiE L 2 M 1E ; binding JTCE AR T 7 In-
ternet _b SE AR %5 B9 B LE YT ; service TR & LA AT
FE MR %5 f Hiak (URL)

%t UML 258 1 WSDL JCEIR 447, & 1
BT UML KB ILE S| WSDL TR BB R R,
< definitions> : #2 WSDL TG &
[<types> : (EHB R R RIROBIE? |
[<message>: tRHIF AR B2 |
{<porttype> : X Rt 4 B AE(TNRE) 7 ]

|
|

[<binding> : TfT58 & Internet FFHTE8.7
[<service> : IR F 7 BREL?

B1 ®i&e) WSDL 5
A1 UML £BAX2 WSDL 4% skt X &

UML BETHE WSDL T &
package definitions
class complex type
attribute (part) element
operation operation
parameter message(part)
interface porttype

2.2 &ZHE T BPELAWS Bk &
EHEATEREARERAIBROERFI. B

B EETEA 153 (activity) ERE T BHE T,

8 H R —RAE 15 3l A AT FF A 48 I 3 (control
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flow) $# 38 , ¥ 1 5 B9 A L F (sequence) | ¥ ¥
(choice ) [A] # ( synchronization) . 43 X (fork) 1 & 3
(merge) %5 ; 1 3 MO B A RV 3 P 40038 Xt 4 (data ob-
ject) FiA ; XF 1 Bl B o 9 ¥ Bl AT 4 KB ST AE A FE AR
YEKIE (swimlane) o

BPELAWSS 2 HTF Web M 55 )l % MR AT E
o il 5 MK (partner) K 32 H 5 3 BPELAWS
PATH B & 1E 4K 45 T DL ARt 55 2 3t 45 3 2 (in-
voke) , 7T DA [ J AR R B 55 (receive) , RE S 5 B
BE B8 22 B H, BPELAWS 38 1t #8 %8 i /¥ 3k 4% HE
Web k%o BPELAWS B4t 3 B4R %540 BE T & fE1K
FERITE

BPELAWS WA GEA L RUT ARKERE
HWEE, RENG—SHRI—MED. HEIEXAE
IR LR W AF A Web MR % L RI#E1E(<invoke>),
ANER IR 518 SK B AR (< receive> ) , 4= BT A /4 #8245
FIm 7 (<reply>) , S H5 — B AYE] (< wait>) , SEEHE
M—A- 5 E B 55— AT (< assign>) , FE R
oy 8 T (<throw> ), & 1E B AR5 LB (< termi-
nate> ) , A F A A (<empty>). BT Fk
EHL L0 ERFEESAE EERNEE, X%
BRRATRENELH. FEF:.EX—HPENE
FF 731 (< sequence> ) , 8 F “ case — statement” = 4 43
X (<switch>) , &L —MEF (< while>) , thAT /L&
Al BB B — & (<pick>), A RIEH—HL BN
EHAITH AT (< flow > ) %, UML & 3 A 2|
BPELAWS Hy#3 30 1n5% 2 Bim o '

BESR, BIE R A 31 Web B 5 BI M FB IR, X IR 1Y
TR BT MNT, R AR =347 BES S EIT
Bk GERREBEAMERRKEITR. H=MEFE
HREBRZE ,BERERABETRTERNY R,

5 UML BB X% Web IR%5& LA #1T7454
BB (8 Sh R AL 3 O (PurchaseOrder _ interface) , 41 2
() B @it 2.1 BT iR BB SR 4 DL o) e e i an
208 B~ g # O #5538 304 (WSDL) .

FfE SR Web RS FF RN, RITH AR —
L PR E RS LR IIZE O TIRE, TR Web
RS VAL PR R B 58 A bR T BB B R F IR 55, o o A
R F R4 BT iR At B O R S0, E LS5 How O
HIZE TR (EFESIE A activity ®B/R) , XEBERA
invoke, receive, relay, H: # invoke TN 8 Web IR K
HE1E , receive /RN Web IR 55 [l PLFZ 4R 5 3F K, T relay
RN WX IE K Byma B, 1% 3 B o UML 3 @l
#l4n Stereotype XX A F HITESI KR, XX EIEF)
HFH R (BN RE) RS AFKMESIZ 58, 0
B3 (L) Fin, BRAFE =N F R% (invoice-
Provider, shippingProvider, schedulingProvider )o & 3
(F)#F >t BL# BPELAWS X, =AM EFRFR -
4 Partner TR, EM T HERM B R A K flow, B4
43 X (SR E ) B ¥ %1 WA 5% 3 B sequence, = T 25 Bl
4 activity 43 31 %5 # B invoke, receive ! relay, = Fr
I #BE A partner, portType, operation /&, BT 45 =
2 BUE VT AR KA O AR E SR e R

=definitions target Hamespace=,. >

%2 UML##HBTEE types»
<complexType names="Purchase Order
BPEILAWS 7’[,',% Ok S o m—melement names="Purduct Name"type=.. />
UML B E RPELAWS &% cecomplenTypes>.. L </eomplenType>
- purchaseorder ZZsomplenTopes> <complexType name="lnvaice"s
activity graph process ~ FroductMame :string invaice < o
. <jeomplexType>
swimlane partner ... istiing “Aypes>
control flow sequence and flow <message name="Gat FurchaseOrder">
<part name="po”type="Purchase Order"/>
activity( < invoke>, o putchaseorder_interface - <imessage»
< receive >, <relay | invoke, receive, relay - “message name="Invoice Response™>
>) : - - a1t name="inwResp” type="Invoice' />
process Purchase Urdef;,j_purchaseorder po) ! Invoice Respo

>
3 —4 Web [RE AR RS "

<mestiges
<part Type nam&= purchaseorder _interface™
eration name="process Purchase Drder

-:input message="GetPurchaseOrder">

AV AL —MTREHEMR

<<bussiness service>>
Purchaze Order Service ==

<output message="invoice Respanse’/>
<ioperation>
<portTypex

B bR Web IR 55 B4 459 - po

:purchasecorder
tinvoice

<binding name="5 0 AFEinding”
type="purchaseorder_interface"

B, B Web BEAMET
_RIISET Web B B 5
BATHE BT, H AR
FEOELUT SR HE R ER %
W5 CAR4R 0 45 0 538 ) 48 1437

<operation name="process PurchaseOrder'>

<foperation=</binding>
<service name="Purchaze Order Service>
<port name="5 OAFPut" binding="$ 0APBinding">
<spap:address location=,. />
<fport>
<lservice>
</definitions>

B2 iT#%% UML£ES5Re WSDL L4
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-] "f/-d-x ; ,————-L .
—LL—{. y<<invokeds |

¢ <<invake>>

| sendShippingPi / 1 gu{éﬁﬂéilt?che'ﬁ J
) r<<invoked? !
E {,lrequesl Shippi / \‘n'
R DU s |
{ <<received> ] {
l\‘v recaivalhvoice ) 1J

S

Fecreceive>y Lo—. |

[ Ty
receive Schedt /'r

| - - | f<<invoke>y

4 Lsendstipping
F<<reply>> \mr—“" P
o
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<process hame="purchaseOrderProcess",.»
<partnerlinks>
<paitnerLink name="purchasing" .../>
<natherLink name="invaiceprovider" .5
<paitner Link name="shippingprovider" .../
<partnerLink name="schedulingprovider" ...1>
<patinerLinks>
<variables>
<vaniable name="P0" . I ... <lvariables>
<sequencer
<receive patnerlink="purchasing” portType="purchaseOrder PT"
operation="sendPurchaseOrder" variable="P0"> <fieceive>
<llow>
<sequence>
<invoke pantnerLink="shippingprovider" portType="shipping FT"
operation="request Shipping" Input¥Varable="shippingRequest”
outputVariable="shippinglnfo">.. <finvoke>»
<receive pattnet Link="shippingprovider"  potType="shippingCallbackPT"
operation="sendSchedule” variable="shippingSchedule“><freceive>
</sequence>
<sequence>
<invoke partnerLink="invoiceprovider" portType="compute Price PT"
operation="nitiatePriceCalculation* inputVariable="P0"></invoke>
<invoke partnerLink="invoiceprovider" port Type="computeFricePT"
operation="sendShippingFrice”
inputVariable="shippinglnfo“»><invoke>
<receive partner Link="invoiceprovider" port Type="invoiczCallback PT"
operation="send|nvoice" variable="lnvoice“f>
<fsequence’
<sequence>
<invoke partnerlink="schedulingprovider" portType="schedulingPT"

operation="requast Praduction Scheduling “input Variable="PQ"><frwake>

<invoke partnerLink="schedulingprovider" portType="schedulingPT"
operation="send Shipping Schedule"input'Variable="shipping Schedule “><invoke>
<fsequerca>
<Mlow>
<reply pantnerLirk="purchasing” portType="purchaselrderPT"
operation="sendPurchaseOrder" variable="lnvoice ">
<fsequence>
<process>

B3 T34 UMLEHES
2t 5i &9 BPELAWS 44

Web R %5 R B M IR ME A9 M 8 S LSS
M B im K EUASE L T B R R B B EEET
#1EH T XML ) SOAP, WSDL. 5 UDDI %45 4k
FI SRR T NI T Web RSB HEOH
A UREFERURMBA FHAET T RERS 8
{EGEERE A B & AR R R W R B A &
BRENERASER . ZL. QS ULETFREFHR
SEHGAESE R RN ARNE, ChEt MDA
TE Web 56 BUH W TS, AP R ik EBIF
BH I A B R B A7 S F AT T W iER, 7 Web
R4 B & RIBB T HNE K, S REF/EL T rmit
FTTEFRARBIZ X BATIEIER ZFh Web IR%5 & 5
BHRHATEAT , B4 0 EE AR FIAA
1R, Rk Web BRSA BT 2 h 38 1 1) R
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