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Unified Modeling Method of Functional and Non-functional Aspects for Composite Software
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Abstract Non-functional aspects such as time, cost and probability,are becoming more and more important for composite
software in the dynamic,open, heterogeneous and changeable environment of Internet, Constructing unite functional and
non-functional models of composite software in design phase and verifying functional and non-functional aspects based
on the models, are effective to assure dependability for the kind of software. In this paper,a novel property sequence dia-
gram (PSD) was proposed by extending traditional UML sequence diagram with abstract time, cost and probability. PSD
has two levels. The low level of PSD is extended with time and cost,and is used to model basic and detail interact sce-

narios of composite software. While the high level is extended with probability,and is used to construct full scenario by

synthesizing the low levels. An example was illustrated to show the effectiveness of purposed methods.

Keywords Composite software, Functional aspect, Non-functional aspect, Unite modeling

1 58

FE#E Internet BB, ML T —2E T Internet HIFTEK 1
A, XEREEE —EMIE . HE Internet | HIBAF T LU
WIEBAERLA , RS B SR SR SH A
%. 5EENHAESME, X% Internet I T RHEG K
RERF —BILFE MRS 83 44 Internet BB R IR
GnEEAHE Web B S IR S %, HEFER, UTHIX
B IR G — AR IR 55O e BBk 4 5 B4 & B R HE IR
BEZFARMM I K. 7E Internet 37T FM AL
HFET &N BT REA N E R L EM, FFThEER
HHHEWH B A — I EERRE.

R BHEaEteEE IR . R

FH HH.2015-02-04 R H . 2015-03-24

TRPAFDIFF A5 BB EEE. IR REE
B ansCERL4 4R i Web AR 45 £ 3F Th BRJR 1 £2.45 ni R A 1] o
MR i ATRAYE (R B AT SR . SCRRIS 1R HH Web R
SHAETHRER LA VAR AT R AT R TR B 2
SR A SRS TENTR. FROABAmEER
FOBAE A B, BB R (E] UM AR 3 Ml SR 1
—RENATREE— MER P E S A IR R Y — R
DA g o 37 Bt P B S5 A T BE T 44 T 4 R R 1D, AR 95 0 4
BV RERR S IE TR B T R R A, TR T A
P BRI R R A R TIE

FH G RNPAFHIB B B, B & B B SRR 347
BB B IE R AR T AW 24, R R E A & Rk
AEHNEETER. BRfHARKANITIRE MR

AR EFK HRBERS (61262002),  EIE+/ERI 2284 (2014M562177), )1 H RBLF &

£ (2014GXNSFAA118378) , | FU R &3 B F AR BT B (2013ZD060) , I B SR B P HFEE THTRA LR, HHEERE KT
BIFTH AR SR E TR, A 2R BT H IR R E R LHREYE.

BFRE71—), B, 14+, B3R, FEME N RAE TR, = HE . KE R, E-mail: fx_xiao@ hotmail. com; ¥ # (1982—), B, 44,
YHIm, R AR VLS A G EEE . SR BERA977—), B 4, 38, S B R T A eBR S A 5 E 8k EEAE (1984 ),
5,900, EEFR 0 AR R REALHE AR (1958 —), B, 4, 8%, T EH T EVE SN IS 88, E-mail : seanmot@ foxmail.

comGEFEH) .

« 162



BB AARM RN TE#ITEEMS . i, &
giit AR E A UML X R EGTe# 1T BB E R4
B, R R AR B (8 R R AL 75k (40 B ShHL. Petri [ ERAR
B XA T RE AT BRI TE , PR AE B AT et T A
REFERAD/RERERM ST Y. BTRFESIE
SMIDVREERAEThABEERL, F E B B M B B AR,
BAIRRRIENRETREFAHEENEBHER . FEE
FETEROTE AR, NI T &l FB R T HE R
#.

Lk b BRI R B M IREY TR ThRET N BB E
DIEBAT R AR T R Bt AH R R B 1 . AR T RN IR A
SR AR E AR Th R R o, BIE T B B A B AT
5T ANBEINESE— K —ER P, BB
TIRE R M B A AT R MR, BN B B, i/ N
. EEEXTERT — L2, AL HBRARERM LR
HZhER S I A R AR LS & ST B T SR AR
BR2Z kB (8] 4R 4 48 2R i 22 X, $ (Timed Price Probability
Process Algebra, TPPPA)Y, B LA Xt 48 & = 3k 14 8 oh Bk 5
fa] A RN G — AR RIE .

HERXFGHN— T BEFTERRFZHHMFRMAE,
BRBBEREAF U ERN TR ARFENHAESHEEHE
TER—FMERI e, HRAE B BEERMMELMAS,
BERNRRARFNER ARG AREAP FROTARAERE
Bt ARBrEEMMEA, BE T4 = b e
/. i UMLEA—R AT LEHERES B8 T
FRREBEHRG W, B THELAF BRETART
RERITARFEZ. B2, UML Bt EBEHFIETH
BIERRE AT , 18 7R B IR B ST R X A i) L AR A L M SR G AR
S UMLfEN—FEE A EE TR, 2 AW ERIE
X BEEEZRFIERAS 5 BAE, ¥ LR e £ EH
. S, A3 UML ER/E F 31T at Al A RN R,
DL R e SadiE ARY R G — B I R LU R B
—3 THET S Y BE K UML | aHa 4 8 R #2850
¥t e, B ST R Fat UM R AR R BT iE St
fa] A R AGE— .

A 2 HHRET UML 55 E#iradaE e g
VRMEBINBERIEE3TABETEEFIIEK
BPELAWS B A3 4 WHHEXIT/EBENER

&
2 EUFIEREERESE

2.1 BEFTIERE

AR UML B 5 B #ATIES e B Y R, RE &
FRERKMGMRIEZ RS 5A GRS HAEZRBHE L
AZEH, T UML 3R R R R 22 EH SR EMEENAE.
o, UML Wh &7 AR E R Eah E RSB IMEE AT
FIE%. WEiHTR, UML S B ML SRR A EEEY
AR B TFHEDIEEONER . FR 2B —LEma &
R 45-AETh B 8 4 U L8847 0, A L AR SUR S BTG S B # 171
B. UML REE#H R RERE, X FHE XA LM
EM S REGEHBE=ZRE, RRBEEAB ™A, Jik,
AEFRAE#ITY R, UML BERF1 UML 73 B #F 0]
ARER 4 2 8] B9 B ., R E RS S /DN EE A

RENA S IR FIETHRERBEMERIT N, Hd UML MER
REHEBREMFEWEMAL, T UML 75 B X EH AL
EXNSNTERE  EEAHEE WA RESEDERMEN
S5RXHERFHRHREBIT R, B, A30%E# UML 731 E
TP R, Wb, B UML B3 E#TY BWEELET
UML P E X G RER.

BT UML 27 mg 2 - a8, M [ R0 8
RERMEY B UML F3 B, XL BHEONE THRE
T, AT LMBE X RN S REC 27, B, BFE L AAHr.
MRS S HANTER e R | R R, AR A
SCRERNE R AT B2 R A S ERE, E
N BERPHIERE : (2) B E S B IR B IR % 22 18] 32 5. Y I 1]
SRR — BT R 3 B ik — B AR UE IR &5 4R L X i
JO7 B ] A 5 5B R O SRl 1 5 R IR 45 0 £ P X AR 45 i
REET ] T B ; = BB E REN IRF AR KM T, (DR
M SBHRI: TERAGE, £XF AN B— DR B HT
ROREMBRAER. ZXPHELE—THROEE, 2
BHREEZREFHIBRPHANEH TR GFEART
AhEEREE A SME IREH RS . AXRISEHER
P& RS H AR RS I STHFERMRE . — RS H
2 IEE BB W RIER, A SO E BRI JE s R
BRI, AL T AL, B BIE R B /D FLEE Y
ARE,WE—THEEANERRROANETE L, R
% IR 55 4R 14 BT BB UR L BT B BE IR A A LA IR 55 4R 1
4 457 B [ 4s FH 98 F 27 » T B % AR 5 45 4 22 UDDI/ WS-
DL EEEHR A, MR B EEIR S B, 4 7= A T R 54X
#ro. OBMBSEHIRE: BT BT ERVASKAHATIE
I WS-BPEL.WS-CDL %35 QA BUER L WA
R XE®H b, ARES SCEBWEREEBRT RS S
WA RS, BT B X AR R R 47 AR 4 SR Y
B, RS BRI S i B S B A IR, — R TTAR 48 AR
S48 S B REBEE RN T I AR 4 SR B B, Xt
FITEMS, iTREH £ B EBIERGEITHTR R MR KR
B — RREEEE MRS AR KM AR S X EHB
HIRER .,

HTAERNBGEEARITR, ARS5ENRER
KESAARR, KiInFES5SEXFEHERFERIHZEY
B.MAESESEXENTRSAHFERKZ LR, IXH
ARIZS5EMRERFRRSHROEE, 2 XET UML F
51 & (Sequence Diagram, SD){R i PA R 28 2t g sicitk . — 2
AT RERFRAEGRATRENESREFFIE (basic
Property Sequence Diagram, bPSD) , bPSD 7 UML ¥ %] & %
MERRETRY BERARSGBYE ——2HTHEEA
bPSD &M N R &2 R E B R 7 5 B Chigh-level
Property Sequence Diagram, hPSD) , hPSD 2R IEERiT &1~
bPSD Bk R KM A ME. THEE G . RN ERNT R
3¥1%.85 bPSD #1 hPSD,

(DETEMY R

BT SD RXEAREATH A E, B LIEa a5 5T
HBRRBERK . AERNKAPRSHMZEBZELT RS
HWR . —RRF A ZRINEBRET R R FAEK
FHREEMRETHERTR. FEIIHEXEMIT N
BB Y R

*+ 163 -



(X TR 18 2 6] B A BAT A At ()4 F , 2 Ul
BAR S48 2 B R BB 5 R R & AETHR e,
A SRR R T B MO BT 8 B[R] ER & — A~ s} [H] 45
(Timed Step, i 1 8. B, &% B 3 E MR B
EEY R— e R, R R 1; i Tt 2 5 24
BIFT Bk FR AR B , B O R R] B R 2 AE bPSD R E#ATHY .
BPELAWS (Business Process Execution Language for Web
Services) B BRI A EMWATHEASKENIES, B 1
LA BPELAWS H#) Invoke S1ERH), 4 ) 16 B S AT At A
FRERE.

Invoke

: Requestor < Provider

<< Message, Time, Cost >>

-

E1 bPSDHHEXET M EMANT R

ME1AILERL FHEPMHEELZ EERTHERK
Message, Time, Cost>>, H.tf Message H/RZ HIE B, Time
AR R E R FERT ], Cost #nil B E WA, tnaTAr
B A SCBE R 3% B A O BT BB R AR 2 — 4 e [a
., AR EATHY BRI e A B HEE N 1, Bk, Time f{E
R 1. X FHEERELTHE Cost BHAE  HTE T CitiE.

(b) X F AR 55 £ 1 S B A E] 72 AR S T M BB AT R, 3%
HRMR SR SAMHERRARSE, Ll FES R
FEEEBRYZE FEBEHR RS, AXFHRET
BHBHAREE MR SEEMNBERKRERTERK, XFTFiEst
720,37 RRART 8] & P (R SE b 4 FE R A [ O B B0, B
BERREE R  — R G RSB IR S TR EIL , K24
W RS AT BB RUE, LR B E T RS Bt R
LR, REHIUNT 1 B/ =2 a7k e 1] &b 28, AR
AL ERAY R 44 . B 2 DL BPELAWS o Wait Zh4E K 1,
& AT A Y R E.

Wait

| ]
: << [time), time, cost >> :
I

Bl 2 bPSD RIERT A HIRT A AN Y R

ME 2 LES, FFIEPHEEE R THER<
[ time], Time, Cost>>, B H{ time | 778 FERT4TH , Time 3277 5L
FrBy RERTET ] , Cost 7R 5 ERTAR LA . ST EERTFT R
i) Cost JBHEE , M 7E T 30TiE.

R R

AXLPRMB— RIS, BT REN R, &
IHFEFELRE R, 7R 5 RAE & T R
FIE BB R IR , AL E(ERRR T A B RSt (8] . A AME T
FEH RS, ASUBRAE S RN E RS AR AR &0t
STHFEPIF IR — BIRS A2 HH B R E R R, &
CHE BRI BAEFREM T, SRS T 1k BRI R
HE M R/DNFLEE P, R —E BT S AR %
BHAMEE L, B RFAHTERE, BT8R R

- 164 -

I LA AR 45 40 14 50 B8 o e Ji) 4o 1 % PR » BL o, X AR
%, AT BUNIZAR & 4447 UDDI/WSDL FABEM . Mg
HBERPEE IR S0, B = AR T H I AR SN . e, XTI 1 FiE 2
RS R, A ERIT .

(X FIRF A4 Z BE S X BT AN R, B T]
W E—E BT G I ERRERAMERER 1, BmES
# Cost=1.

(b3 F AR 45 4 14 3 B J e EE R FoR A T B EERS 720 (B
WA E T A AR S5 A B B AL A (BB A BB R 43 A o d, B
BBt E R £, W) Cost=t * (c+d),

GOmEHY R’

UML Fr3| B 52 Fe BEAS 45 H 4005 30, G5 H9 4L 1 3 B 48 I
TR RS, K, ERSWATRRESZIEK
AHEREE, A Alt fFER KR, Il 3 Frm.

Alt
o

B 3 B SDMkEEH

ME 3 B[ LAE H UML 31 B R B 45 A iR
TESEREZ B AR, HAh, BEEE S ZEIBE . E
FEERNEHX RN, XEMNEHEAREEW RN IS
BZ B REWRR.

ASCR I hPSD B —AN 9 R T 3R I 1A 18] B, 10
B 4 B, KA S BRREHVBERE , BRMEN T A
RAR—MES, BT RZEF BEL EWMERREAES
ZHEFFEBER, YEANYEESELE A5 H, X ®F
M EREREZNN 1. YRE-NMERAS e, ZE
13 FRBEERE 1 EEARE. 7T H, hPSD T #E bPSD
& R. ML UML B3 Es4EH LS s RN, hPSD EfE#
AHIESZ R E R B EAREENER. FERH
B 4 T 0 hPSD B T i1, BI Y T #E— 4 hPSD
FIXFTHE bPSD KRR, AL WAL UML FFHIE 0+ R4
HFIAZ] hPSD &, 33 FFH K47 R AH, 7] LA7E bPSD &
W UML B3 E R FRE K.

{04

| Activity3 |

] Activity4 ]
| M——

B4 hPSD MINIFF s FITE3R 451G

3 ETREFIIBENERAE

BHf, 2T BPELAWS G AR KB I A FROHAE
KRS R, AN UL T B EFFIE A BPELAWS 153
HECAS, AR ETREFFIENEE .

BPELAWS B E FHRBHR S A & # B8 F i,
BPELAWS & iR % R A& X, KA E— S HRIETSE
3, BPELAWS il i ah ok Bt RS MR T LA R B
8., BPELAWS Jfe o 35 3 43 9 B 28 . B A< 28 (Primitive)
ZEMIAE 2 (Structured) ,



3.1 ERFEzhEE
BPEL4WS B A 31y PSD B RINE 5 iR,
# X% 2 pSDRA

Invoke

| << Message, Time, Cost >> |
1

»

I g
Receive l

<< i >>1
- Message, Time, Cost |
|

L<< Message, Time, Cost >> :
i [

| <<[time], Time,Cost>> |
-
| |

B 5 BPELAWS B34 PSD R

TEB B, BPELAWS &4 1% 512 7E bPSD E R
B, B, Invoke, Receive, Reply BIf7 W R E B R EITH, &
F8 bPSD HTH B EAT A B 5 BOR 2B Wait B94T R 2
FEBFAT N, bPSD Y ZERTAT R M S RISk B, Bb,
BT PSD RXEAMZRIZEATHIE , T BPELAWS &
AiE S H Terminate, Empty, Assign, Throw 2§l i8N
HIBEAIES, HIIR A 4 x5 3 PSD AL,
3.2 SEzEE

BPELAWS %5446 75 3h ) PSD A AN 6 FioR .

BPELAWS
S

Sequence

PSD#R

n
Activity0 T pri=l
{pr) {or } pr )

| Activityl |

Switch

[ Activiey-- |

Pick [“actvity1 ]

While

Flow

Flow l———| l - T I l Provider2
| parJ <<‘4esuge1, Timel, Costi» ;
L <<Message2, 2, Cost2>> !

»

L)
t

B 6 BPELAWS %:#94LiE 38 PSD AR

FEUAR R, BPELAWS &1L 75 327 hPSD ZH &=
. B, EWILIE S Flow 32748, Flow B4 15 sh i

FEPIT. WETETR, A T {REF hPSD B B A, IR T
FE—> hPSD &KX FH bPSD MK R, A WA UML FF
FIE A R MBI AR hPSD F. Xt F3H RAITHHKLH,
7 bPSD iy T UML R E R RE TR,

4 HEXTE

7 UML 3ETheE By B 1E, O A —Bin
UML HE Zh 68 J& ¥ 28 4 # 28 (Profile), #i fn SPTY,
QoS&FTH MARTEM , Hv,SPT & UMLL. 4 R —AF
FHERE AT AEE N o R h BE R M B A HE SR QoS&FT
& UML H—/1-8 B 3ETh B8 B H H# R HE 2R ; MARTE B
UML2. 0 fR= 5| A —ETHRE B 2 IEHESE , =5t SPT Y
#G#. 72 UML B RS R g 75 1 , SCHR(10 ] A UML 35
E e R AR M 5 MR E s, 3 A T WSBPEL iR
BHREEAE, D E S A HE 4 R B UML 53 B B el
WS-BPEL 21 3, M TTi15 B 7 BT [E] 293 ) WS-BPEL i %8
ik, CERL11]6 A UML Profile ZAK A 18] 415 89 Ml 55 T 2
%53, AT WS-CDL {& 3 ) 845, B8 57 i e (a] 49 3R
#7 UML B4 WS-CDL FR2I5 30, MO 15 245 it 8] 24
KAy WS-CDL ik, 7 UML W#RY BEEE, X
BRL12]E 7 UML B hir M EE R RAGELRERS
&R pRE T BER{E B i UML R R Markov §85#£17 7]
SRR SCER( 137 B #g s B AR IC/E . R E UML 7 &
BRI AT QoS 15 BRI, AT R X 4R A
B QoS HATEME A AT, CER[14 ]8R T — A X FFal 4%
BEAELSE, B FEIRAE SR AR T R B, IR AT R4
B, SCERL1548 B 7 UML H 6 & 0F B #3588 B iR
ER A5 B SRR A g DLt H AR , 3 T S v T SRRt 47 40
Br. SCERC16]42 H 7 UML 26 E fust B driE QoS fE B,
SRIESHAL Petri [0, 35 W 32 5 7T 5 45 F0 7T A 14 9 43 B A0 3F
#r. CER[17]#2 H7E UML H BRI E PR SR E R, 3
BHRESRBEENSRG RS BRN RG] REHTH
7. B R TAEER KB G ARG T 5T RS —
B R, B RBE R B SRFEE R R
B WA R e % IR L A GBI R & AL, B a4 & IR 5 B9
BER  FRNAARFEARS SHPXENES, T8 KA
36 1 IR 45 4 4 22 18) 32 E R 43, I LB TR) ) £ £ 40 B R
GAR M BIHTEE, AN RPRETESR 1
LRNERL,HEE TENXFEHHEERAEL.

#HRIE 7E Internet BIA M. B . ETEHHET A
ARBERETIREBAEH BB~ MR RAEHEER
B, e A R B AT R T B B SR IE T B Rt R B 4
W SIhREFT M BB T S — M — R, BEER
e ThEE A M B B BB A , (R B I R BN
Frey. AScsHxt BRTThREB tEFdETh AR B B A A H B
R, 7 UML 3l B B rt b 38 1 T X R oh AR Aued ], AR 4 4R
R PSD, TRASR KGR ST ER G — 8K,

T—#HMITERFFRMLARELFSE S TPPPA K H
SR, TR LA B 75 B & A B TPPPA #
¥ 8 — 8 I IE T B (Universal Modeling and Verifica-
tion, UMV), LA #F PSD 24 .PSD Z| TPPPA #:#: . TPPPA
SIBAIEFBARRE.

s 165 -



2 % X M

(1] BR,.SRE,WL¥. % Mukgnmrsitel] pEE
(E#),2006,36(10);1037-1080
Lv Jian,Ma Xiao-xing, Tao Xian-ping, et al. Research and pro-
gress on Internetware[ ] ]. Science in China (Series E), 2006, 36
(10):1037-1080

[2] Hamid R, Nezhad M, Stephenson B, et al. Virtual Business
Operating Environment in the Cloud: Conceptual Architecture
and Challenges [C]//OOER. 2009;501-514

[3] Garcia G,Octavio ]J. Agent-based cloud service composition [J].
Applied Intelligence,2013,38(3) :436-464

[4] Zeng Liang-zhao, et al. QoS-Aware Middleware for Web Services
Composition[ ] . IEEE Transactions on Software Engineering,
2004,30(5):311-327

[5] WB3C. QoS for Web Services: Requirements and Possible Ap-
proaches [ EB/OL]. http://www. w3c. or. kr/kr-office/ TR/
2003/ws-qos/

[6] M5, ZFM, HER. % HTHEMERMHBRAKNHER
BB HH B, 2012,35(5):918-936
Xiao F X,Li Y,Huang Z Q,et al. Modeling and Analyzing Web
Services Composition Using Timed Probabilistic Priced Process
Algebra{]]. Chinese Journal of Computer,2012,35(5):918-936

[7] Object Management Group. UML profile for schedulability, per-
formance and time [ EB/OLJ. http://www. omg. org/spec/
SPTP/5

[8] Object Management Group. UMI. profile for modeling QoS and
fault tolerance characteristics and mechanisms [ EB/OL . ht-
tp: //www. omg. org/spec/QF TP/

[9] Object Management Group. UML profile for modeling and ana-
lysis of real-time and embedded systems versionl. 0 EB/OL].
http: //www. omg. org/spec/MARTE/1. 0/

{10] Cambronero M E. Using UML Diagrams to Model Real-Time

(11]

(12]

[13]

[14]

{15]

(16]

[17]

Web Services[ C]// Proceedings of the Second International Con-
ference on Internet and Web Applications and Services. 2007
24-30

Cambronero E M. RT-UML. for modeling Real-Time Web Ser-
vices[ C] // Proceedings of the 3rd IEEE International Confer-
ence on Service Computing Workshops. Illinois, USA: IEEE
Press, 2006:131-139

B, BRSO, %, —Ff A UML BRI B 0] St s AL
B[], ¥R, 2010,21(2) : 287-304

Liu Yi, Ma Zhi-yi, He Xiao, et al. Approach to Transforming
UML Model to Reliability Analysis Model[ ] ]. Journal of Soft-
ware, 2010,21(2) ;287-304

Corellessa V, Pompei A. Towards a UML profile for QoS: A
contribution in the reliability domain[J]. ACM SIGSOFT Soft-
ware Engineering Notes, 2004,29(1):197-206

Bernardi S, Merseguer J, Petriu D C. Adding dependability ana-
lysis capabilities to the MARTE profile[ C] // Czarnecki K, Ober
1,Bruel ] M,et al, ,eds. Proc. of the 11th Int’1 Conf. on Model
Driven Engineering Languages and Systems. Berlin: Springer-
Verlag,2008:736-750

Cortellessa V, Singh H, Cukic B. Early reliability assessment of
UML based software models{ C] // Balsamo S, ed. Proc. of the
3rd Int’] Workshop on Software and Performance. New York:
ACM Press, 2002 302-309

Majzik I, Pataricza A, Bondavalli A. Stochastic dependability a-
nalysis of system architecture based on UML Models[ C] // de
Lemos R, Gacek C, Romanovsky A, eds. Architecting Dependa-
ble Systems. LNCS 2677, Berlin, Heidelberg: Springer-Verlag,
2003.219-244

Rodrigues G, Rosenblum D, Uchitel S, Using scenarios to predict
the reliability of concurrent component-based software systems
[C]//Cerioli M, ed. Fundamental Approaches to Software Engi-
neering, FASE 2005, Berlin: Springer-Verlag,2005:111-126

(L&Z 151 7D
ROBEMNREERATHRIBZAERNAE. FLE,
WERBEROMSWRSA TIREF MR, Fan, L
STV T BRGSO N B B R AR 2 1] B S A 2
fifi. ERTHEBREBH AR EERNER, HARA M
BEABRRMEREBERIE. TR, Kister SR 1 —F & T4
JOE 5% 2R A0 B0 A AR 1AM K T 8k, R LA— R P R IO
AEMAMBRER . EHER b, BT RE T M EFE
B H & BRI S SRR R YR 2 A s R AR Y 2 (8]
ERBFTES . Bk BRSO R > 6 2 R A
R, (B ANGE T B B 2 2 (] 28 5 ARG T A e
BRIFE  ASCRE T — R A AR R R A 2 ]
ERNIT . BOTEES LRERETR A SRR SRR
Wy 3 KER, M\ —LXFHERELNE S BRER
1. MHERESIFERITE R T N E TS 4 BUReE
FHMNESH, NTIRFHMER TXERR, T—HHEL
SCHYEERE b 25 e MO B A R B & 9F R AR, S HLifE— 25
PR BRI BB SRR A B L RF B MR,

2 % X W

[1] Weber B,Rinderle S, Reichert M. Change Patterns and Change
Support Features in Process-Aware Information Systems[ CJ//
Proceeding of CAISE’07, I.NCS 4495.574-588

[2] Kuster ] M, Forster A, Engels G. Detecting and Resolving

+ 166 -

£s]

[4]

(5]

(6]

7]

(8]

[9]

[10]

Process Model Differences in the Absence of a Change Log[C]//
Proceeding of the 6th BPM. LNCS 5240,2008:244-260
Dijkman R. Diagnosing Differences between Business Process
Models[ C] // Proceeding of the 6th BPM. 2008, LNCS 5240,
2008:261-277

Fan SK,Zhao J L,Dou W C,et al. A framework for transforma-
tion from conceptual to logical workflow models{ ] ]. Decision
Support Systems,2012,54(1):781-794

WS-BPEL 2. 0 Specification (2007) [OL]. http;//docs. casisopen.
org/wsbpel/2. 0/wsbpel-v2, 0, pdf

Song W,Ma X X,Cheung S C, et al. Refactoring and publishing
WS-BPEL processes to obtain more partners[ C]// Proceeding of
ICWS. 2011:129-136

Pottinger R A, Bernstein P A, Merging models based on given
correspondences[ C] // Proceeding of the 29th VLDB, 2003, 862-
873

Kiister ] M, Forster A, Engels G. Process Merging in Business-
Driven Development: IBM Research Report, No. 3703 [R.
Switzerland: IBM Zurich Research Laboratory, 2008

Herrmann C,Krahn H, Rumpe B, et al. An Algebraic View on
the Semantics of Model Composition[ C] // Proceeding of the 3rd
ECMDA-FA,2007. LNCS 4530:99-113

Li C, Reichert M, Wombacher A. On measuring process model
similarity based on high-level change operations[ C] // Procee-
ding of Conceptual Modeling, LNCS 5231, Barcelona, 2008 248-
264



