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Abstract 5

Abstract

Business processes describe a set of tasks in coordination to achieve a particular
business goal. In enterprises, business operations are driven by business processes,
thus business process agility is the basis for organizational agility for business
information systems in process style. To achieve business goals, business process
modeling is a routine task within a company. However, how to build high-quality
business process models effectively to respond to dynamic business requirements is a
great challenge. That involves a lot of research issues, like how to integrate
heterogeneous business process models for consolidation and business monitoring,
how to build business process models quickly for new business application scenarios
by reusing the existing business process models, how to verify the behavioral
soundness of process models, and so on. Consequently, this paper proposes specific
solutions on some research issues in business process modeling and verification.

Enterprises today usually grow through mergers, acquisitions. Processes of the
same business in different subsidiaries are often built in a bottom-up manner
independently, which frequently leads to problems of process heterogeneity,
redundancies and inconsistencies. These situations cause serious challenges for
business process management and operational decision. To derive the global business
progress for supporting operational decision, business process consolidation and
monitoring are needed for heterogeneous business processes. However, the existing
business process consolidation approaches mainly focus on process integration,
aiming at management of process models and process modeling. The resulted model
would be too complex and hard to understand for a large number of heterogeneous
business process models. Most importantly, they are not applicable for united
monitoring due to the heterogeneous execution process in different scenarios.
Therefore, the consolidation and monitoring is an unsolved research issue for a large
number of heterogeneous processes. Meanwhile, for business promotion reason,
enterprises usually have to build business process model for new business
requirements. Under such a circumstance, a configurable modeling approach is
needed for supporting model reuse, so that the efficiency of process modeling could
be improved. However, the existing configurable process modeling approaches
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mainly focus on the traditional activity-centric business processes, in which the data
and business rules are covered under processes. Thus, these approaches are not
suitable for configurable Artifact-centric business processes modeling. In addition, the
correctness properties of Artifact-centric business process models should be
guaranteed before deployment. However, the existing verification approach for
Artifact-centric business process models focus on the behavior of single Artifact,
while neglecting the complex synchronizations among Artifact lifecycles. Therefore,
correctness verification for Artifact-centric business process models with complex
synchronization is still a research issue.

This paper focuses on the following research issues: heterogeneous business
processes consolidation and monitoring under the traditional Activity-centric business
process modeling paradigm, configurable process modeling and behavioral soundness
with complex synchronizations under the new kind of Artifact-centric business
process modeling paradigm. The main contributions are as follows.

(1) This paper proposes a heterogeneous business process consolidation
approach based on business patterns in which a business process is modeled as the
interacting abstract business patterns. First, heterogeneous business process models
are analyzed to extract the frequent business behavior structures which are defined as
business pattern. Further, business patterns are described with parameters, so that each
pattern can be further configured to meet a specific subsidiary’s requirements.
Moreover, considering the execution for business model, each pattern is transformed
into a set of connected workflow patterns or operational patterns, thus the proposed
approach can be realized on most workflow engines today. To provide the global view
of business, we apply Complex Event Processing (CEP) on boundaries of business
patterns that are aligned with business stages. Thus, the business progress can be
monitored. A empirical study of the proposed approach in a large company reveals
positive feedback with respect to process consolidation. The proposed approach is
helpful to improve the efficiency of process modeling, manage the heterogeneous

business process models, and provide foundation for business decision.

(2) This paper proposes an approach for configurable Artifact-centric process
modeling, which is achieved by the configuration of Artifact lifecycle models for all
the involved Artifact classes. First, we apply deterministic finite automaton to
formalize an Artifact Lifecycle Model (ALM). To derive configurable ALM, we
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propose merger operation for ALMs. Also an Artifact Lifecycle Graph (ALG) is
proposed to describe ALM as a state diagram. Then, we propose configurable ALG
(C-ALG) to describe the configurable Artifact lifecycle model, in which arcs and sets
of business rules can be defined to be configurable points. Finally, by configuring
C-ALGs for each Artifact class with individualization algorithm, structurally sound
Artifact lifecycle models are derived (including data models of Artifacts, associated
services and business rules), thus resulting a complete configured Artifact-centric
process model, demonstrating the effectiveness of the proposed approach. The
proposed approach is helpful to increase the reuse of process models, make process
modeling easier and thus improve the efficiency of process modeling.

(3) This paper propose a configurable modeling framework for formal
Acrtifact-centric business processes in this paper, which includes all the process
elements in fine-grained manner. To derive the integrated model for multiple process
model variants, we propose merger operation for Artifact-centric process model
variants. We get a configurable Artifact-centric process model by identifying
configurable points in the integrated model by common and variable characteristics.
And the associated configuration alternatives are set accordingly for configurable
points. New Artifact-centric process models can be derived by configuration based on
the behavior of configurable model. To facilitate process configuration, guidelines are
analyzed based on the notion of process element relation graph. A real world case
study based on feature model representation is conducted to illustrate the
effectiveness of our approach.

(4) To address the verification problem of behavioral soundness for an
Artifact-centric process model with synchronizations, this paper proposes a
verification approach by transforming an Artifact-centric process model to a
workflow net, and verifying behavioral soundness of the workflow net with aspects of
both control flow and data flow. First, each Artifact lifecycle involved is mapped to a
Petri net representation. Then we propose rules to integrate the Petri nets into a
workflow net based on synchronization constraints. With the workflow net, a
reachability graph is calculated to derive all the implicitly specified service execution
sequences. Finally, behavioral soundness (i.e., proper completion) is checked by
verifying whether every specified service execution sequence can complete properly
or not from its control flow and data flow respectively. A case study is presented to

demonstrate the effectiveness of our approach. The proposed approach is helpful to
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provide guidelines for correction of Artifact-centric process models, and reduce
maintenance cost of business process systems.

Keywords: Business Process Consolidation, Business Pattern, Artifact-centric
Business Process, Business Process Configuration, Configuration Guideline, Artifact
Lifecycle, Behavioral Soundness, Workflow Net

Chinese Library Classification: TP3
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FiC B 59 Wl B A R B SRS Bl S i R L B A R, (R E
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FIRE Y 5 a2 A0 3 m] DL B 5E A, FRERUERC & 1) 25 SRR 2 1 45 A4 Ak 1R A 14 [16]
B FVE T BN Rk
3. Avrtifact-centric ML & FFEAERY [ 35 47 8 IEFA L IRAIE [ &R

b S5 AR R () IE R PR Y S5 TR AR F b R 2 AR E AR, RS IE R
(A 2 T B RS R T 3R DL AR & 2R 1R B R G SL I [17]. 7f£—4> BPM
SEB R R TE AL AR R 20% 2 H5 R IA[18], BT DA RS EAE B
BN ST W 25 AR AR () TE R PR EAT IR, DR TR DI 25 AR AR Y 2 AR 2R
RE BRG] IEHIEAT AT - A& 50 LLE 3 o A O [k 45 I R Ay X g v —
AR AR IR, B R g R, s R AR R R R b R
Artifact-centric MV 55t FE AR AL 75 W U AR, 3l It B 2 el 35 A 0 2
DRI B L 4% RTE MR HRFAE . (E Artifact-centric MV 5V FEAR T i a] BE v L 2 AN
Artifact, HBEMIRATAZ WAFAERMFED . Bk, Wffieiur & R0 T
Avrtifact-centric MV 55 IR AT NIRRT A A o — AT I R, XA AR
T —

Avrtifact-centric Mk 25 L RE G AOR AR BN Artifact A= B IO AC B, &
AT (BB [R5 AT DL 2% 1), AH bR G LAV Bl g vt BRI 25 SRR AR A ] DLk %
Fh &R . Artifact-centric V25 RAEBIAL 455 1 Bt FH% Hil i i 77 T
BB FEHAT A LA TE RN T T T BARFERPIFLLT Artifact-centric Mb.
AR AL AT IR PR SR AIE 32 B I 2 = Kk (1D Al g N 2
I A 2R Artifact-centric MV 55 B DL HAT A IEMATE . H A X T [H
A1) Artifact-centric Mi 55 AR Y (1) AAN B U BUR RS A L. (2) dnfi
TN HH LR AR B TR AR 3 A2 20 R BAT . BT Artifact-centric MV S5 AR A A 45
HIR I A R BB, IR AR BT AT N2 M LUR I . (3D T ey s
Avrtifact-centric My55 I AR BT R IA FAT D AE 3 I A B VA R U T AT 9 TR A
PEo FAdcHh, Fabln 2 B e AT N R B PR DL R R A AR P A T I R ]
Ak HoJe 1533 & HAT N IR PE @ 1

1.2 HXIE

AW FEEFRNEW T : XML S Activity-centric ML S 2 T8 S
RS R T L S R R B ©A 1 Artifact-centric MV 45 IR AR AL AT
A fC B AR D K A [FE S LR Artifact-centric MV 45 RS AL (4T 9 IERA PR B6AIE
X R Tl SRR AR VG o 45Ok, AN ARSI 7T P 2 B DG AR 4y il it
ITLRR
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1.2.1 Bl ERENESEE

NSNS B AR, Al H 8 o i ZRAT WL S AR AR, P AR L 5 iR
EHAGTPATI SR, HJER BRI, SERolss B s, M SSiet
RIFRIR 755 BRI AR K B AR Dl 55 A K B R s i 53 2 Te] il 4 ik 1
Jehti. HAT, EEAPIMERADNLSRARERE: LLEs LA R
0[19]. BN — AT IR RS, AR T DR L R me i seik . s
SENLARAL, AT AR AR I TR, RN R R A s R (6] X HT A R
FH Rl 55 R AR S A — S A R BL O S5 R i A

X &AL G 0 LATE B0 8 O L 55 TR AR SRS 3 A B AR R S A
Bi[20,21], XS T CAERUEROE 50 A H e —fi, thanSEpi=[22].
P i at[23]. A iEat[24], AKX SR ] DL Ab s B ok 45 TR A
BE MR, BIRE LT AT LSS AR d A T B iR by A S AR s s =X
{H R X 8 T H AN R SCHRe P I S FH i AR B4 R A R g S 55 « BRI,
Thomas &5 A[25]4&H T Xl SR i id TRy e, BT TR E Ak
BN STV S TR AR . Barbara 25 A\ [26,27]4% H T & A 4% i AR Ak 1 RN AR
SCRFREAE, DASR BRI R G, &N IHAT IS La Rosa %5 A[28]1]
FREZ M RERSL R T4, @l G Ko SRR T8 S . 2R,
ZRG R THATH, TR T iR B A A (1 “ 3L 7] 7 0 22
Ry A ATECE PR AL, AT E AT AT DA B S BAR LSS IR AR
[13]. AT, SXFh 77 v 24l 21 RS I S A b S5 AR I, 45 21 [ v] i B IR AR VT Re
ST EA, ARAENE W RFME. Gao 5 A [7142 K F AR 1) A BL ik
[29,30]. %2K[31,32]. & IF[28]. K ZR[33,34] 5 Hi AT BORBEA T &
BERY, %I TAE I 32 B H bR A 5 I AR 2 (1 A B o ax el 2% I AR AR 2
(A 5 E v AN B T S i 2 I g A, SR B T80 = G — AT I AR A
DA S Aa) Il 25 AR AT 48— 4%

V24K, — P B S5 R AR SR 4 H ke, B DUERH A ot B 7925,
PA Artifact O LR HA ) — AN ML BARER . DL Artifact SO BRI 5
RefE ot R AL e AT A i ALY — S8 2 [IR[35-37]. — > Artifact 4= i J& ]
A BAKR Artifact M) BIAFR4 0 FES 2. Rong Liu 258 A\[38]a 451 T 9
iz B, AT SRR SRR R ST . Liu 25 A [39]WF 7 T LA Artifact 0
L S5 AR RSB, 52K, IBM $&HH T —F 44 BizArtifact 1FIR R %,
PLSZEL L Artifact JyH 0o L S5 AR AR RN BT « ER2R Maroun %5 A [40]4& X4 E:
% A PE RN ERERER 0 A8 Artifact 2B Ay R I T SRR, DAL — RO
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BATE R, SR, e Artifact A ar A I & OF R RIS Artifact ZdE AR AR
FRUMME5E, BRI A Artifact A=y & BI85 1 A 2 AN IR R AR A

B F— 54T N AEAS [F) (137 55 AR RT A AAS 8] 1) 7 Q88 1 T E R T DLk 2]
SRS HAR, CA KPR AR SL I R ML SR E B A . ©A 1
b 45 PR HE G 2 AL P TR W] L B AR R (K 37 [28,41,42], X5 A AR THDG KRS
SR S5 AR, 15 B0 AT A B AR AT BE TR A AN REAE S PR R N o B R
22 BB 515 B R G G R g R AL AE Y 1, R [ — b 4%
(5415 B R G AT HL S5 AR R AT bR A R AN SE I IRk, KA
P S5 I R AR 2 () RE B A 9, 3K IR R AR SRR I Rl f 2 —

1.2.2 Artifact-centric AV %% 32 AT AL B 2 4&

S AR I SR A0 F I Ad R D7 SR AR E AL I e . — IR I 2%
IR B = AR 55 RN B PSR A IR o 125 5 n I I v T A M 45 IR FE AR AR Fr Ak
BRMRUR[13]. ZEX T (3% WA IE EA R —KiED. BT EPC
ESHREEB P 2 NH[43], F— M RBRSHREEEES, RInE
B EPC, MHFRZ N C-EPC, #% Rosemann & A\[13]42Hi3kK. C-EPC #55 N AC
BMIhEeAEEA NN B IR . AT E M DhRE T LM s R Cincluded)
Bt ERR (excluded); WFCEEZZ T LA, thin: M OR A23| AND,
2 B ) He i N B9 3. AR b, T B e 3R B B I HE R 2R 3R R [11]
SR, 1V C B IRAR AR 5 R eI T i, MkAHEEIE. HERAR
S50 E R, AT YGZin 8, La Rosa %5 \[43]¥ & T Rk T EPC FF
S, S ThAEE CRIVESDD KB T A%, Fit—A4EF i EPC, B iEPC
R T ISk, IR, $RHT AN R RTECE 1 IEPC E#AEIE S, B C-IEPC. #t—35
#hi, X} C-EPC F C-iEPC 43 & H 1 e B 532 [13,43], 1HBA 25 LS IE B 52
o P, Jan Mending &5 A[4415580 1 —A E Ak 0 B gl i fie M ) 61
M C-EPC = A 1E VL IEM Y EPC A8, I H 2% 18 1A AL IR L 518 S il

BAF ] B AR AR A n] I R A B AR () & R TE A, (R 1RA IR
BRY 1] R IA 2 MR AL AR AT o X 5 H 00 ] C B R AR — A T N 2K
(1) FIPCE R RARERL = A A S B B RAR AL, (2) WTRCE )
TRFERLRL AT (), B T 9 0 R AR i FE AR T B 122 T &5 SR 1) T i B I R A
B A s, MAEBEMNKAHFEARECHEN XA CH L.
Gottschalk[45] 7R T KRB RS & - BN v E B IRt R AR 20 () 7 V2. SR, A
5505 AT C B e AR A IR AR Y, IR FE B 5 4. Mendling 55 A\ [46]
P& AR AR Y B AN R AL B R AT & B 54 SR TZ VAN 7= A v I B ) A2 A
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., Shuang Sun 5& N[A7T)EF X ERGE H IR AL AL AT & 90 28I, IXEET7 vk AT
P B A AR AR Y Fh 33 DL AR R VR IR AR Y . (R, Dennis <5 A\ [48]3# i
CoSeNet iR A2 PG, BI—AN 0l B R RS RN, RS A
P o RAE VL IERAY, ELAAS CoSeNets & I ] il & CoSeNet & 7] 3% [ .

Ty MR AR L B AR A T v R d i R AR R H & . Chen Li
S5 N[49]472 Hid ik I IALRE H 75 A 42 408 1 AL R AR 28 AR Ak 1) g 11 2 2 RE S Y
(i, SR R C B A 1) v B R LA R R 48 3R N Gottschalk 5 A [50]
P PN KRR 77 SR8 v TE B I ARA Y . (1) XA RIS A 1) H &5 )
U0 AR AR, BN B AR AT & IS T I E AL (2) X & sy
AR H S A IS TG E R SR, XA R B S i E TR
B, WEARDEEREESNZIEEY. CE[51]iEd Y B ETM (Evolutionary
Tree Miner) SHEMNFEM HER AL P2 0L E AR A, AR TR
FEARAA 0 S T AN A2 BN B AR AR Y . 12 S0 B0 SCHR B0 LAt 1=, 5 Ah4R
H TR S (LD X RN H G A2 B s rm ARy, K5
FEMERA B St HAR R, REHEATEIHER. [FFE, FHEHiETE
B () MR IRFESRAR RN H A 2 IR R B TR A

SR, oI AnAA] IR R ASE 0 A A o i Hh R AF 8 Hh mT e B KR AR AR A, 73 301
SRR WEER, SHREMRE TR, LHEERR AR H AR Z I
OUR[6]e —J7 M, 7 EE B 7V A IO B R P A TR A IR R TR s
F— T, T B AR A R SR A B B ORI AR . R R — 7 T ) R
Wil M.P. van der Aalst 25 A\ [52]%F Workflow Net $2 1 T H LA B ik, 1415
FEAE D S5 IR AR AR A 2 S5 R FNE SCEIERIRY . R4 Jan Mendling 25 A [44]%f EPC
HEPeH TSI E EE, (FS ML E R C-EPC B4y A 254k IERf Y
EPC 141, SR, XEET7 VA = AEAURL R TR T % S . RS — 7 T
)@, e 1L TAR R B 55 F5 R AR SECE AR, toin: T H &
J5iE[53,54] F= T A1) 5 v [B5) AN FE T AR 5 L (1) 54 [56]. I8 14 FHAE D)
RE 77 SR BTV R VAl O B AR B PR B [57] o IXLET7 VR HE 7 X R il AL
T AACE, SRIM, — 7 X RGE R KA R B L X Fatld, X
SEFERT 2R I A 59— TSk D XHEC B 2 (8 D% R AR . S T IS R B RE
Fic T 2256 A 3R A5 5037, Nour Assy 25 A [58]42 Hi 1 5 M AR A B A 784 ) 5 3%
DA ML S5 I AR AL TR A8 BRI U2 R . 2 5, Nour Assy %5 A[59] X
2 A5 FH SR TBCAI I P 7 VEAZ S AT B O TR IR TG B R 5, I I e e B A R 45
TR B AR, TR AR I B AE O A AR Y AR A b gt SR FH IR AR S A Ak Tl i
PR, /DA A, PR AR
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H AT, X TIfER & fI0E R TAERAR AR Hr e A% G LUE B 0 (1)l 55
MR, T +24E%2, $2H T M Artifact-centric M 45 I FE B ARV 2UR 22 AR
WS AE, A SR RN Artifact A= B A R0AZ B [60]. M55 Artifact
R R T SCHR[35],  Hedlk S as R A i k55 Artifact AE a LI A2 &
FMHAZH . ARG LUE S 0 B S AR A, T35 Artifact BiE {E
TH & — SR 3h, Lhin: fRm RGN B iIae 1. NHE IR ). 3
—3ih, M55 Artifact FIRESTE SCRR[37]H RN, FHEL SRR 3R 4
Mz ORI Artifact. Artifact AL RS FISCHEL Cassociation). Jy 7 SER
IXFE—A™ Artifact-centric MV S FERERL, 1ZSCIEHE — =R AESE: WSS IsER
4 (business operations model). M3 (conceptual flow) F1 TAE7 (workflow ).
Gerede %5 A\ [61]42 H &%) Hh (] 2B 7T Artifact-centric M 55 FE A AL Artifact 477
(PR AIRUE . Artifact-centric MV 25 FEFEAR A (1) 7% 3 Ak 7 B gk — 20 B fE — L STk
A 7T[62,63], A —LEX} Artifact-centric Y fE AR VE BT Y R B0 TR,
tban: [64,65]. K, Artifact-centric Mk 45 iRE @A VA BOR R 52 1) 5eyE:, HHy
K H) 2t AR AL SRAE — L R T T 7T 24 7 [66,67] o

SR, PB4 B S5-I A e B s SR & I 1) 7 iR I B AL G LA
SO SRR, X ALK Artifact-centric Mk 45 IR AL () R T B AR
7 R R LA 5 o 75 B U s 7 S0 K 2 7 AR TG &, 8145 Artifact-centric
b 5 G FE AR R (1) P B B AR O — KPR . R, iU Artifact-centric Mk i e
R () A T B AR A S I AT e il —

1.2.3 Artifact-centric W S5 iRIZEEL E S H1T A IEFEIEIE

MV S AR B, SRR A R TSSO A R 5T, tdn: 4%
M BT GO M ERRIREE . FEHIE LTSS AT BRI AT, T A R
Pt TAES 2 A H 5 B e @it NEHRE X R 005, (5 BT afEid .
PRV 25 IR AR B ) B IE AT 90 403, 3 TR v A 4 U 1k ) D S R IR 1 )
JEPE S FLUR AR AR AR A Y B0 R S B B R [68] o ZRiR /2 T I STk
[69]. X Jm PRI T-%F Petri Net fid (i fE e Lo 2T Petri Net At H AR FIAH G
THSEH, nI SRR PR EEE S (. workflow Net[68]. EPC[44].
YAWL[70]. BPMN[71]) 257 ()b 55 i A AR AL ) TE R PEAE S 2047 30 00E « £ SCHR[72]
H, £ UML &S TR A T # i A1 Ed i, F748H CPN (Colored Petri Nets)
X AR LA T B0 E , SR T E 8 4k e S — AN AR ML 55 6 R (business object),
A 5 RS A0 . SCRR[ATIER T —NEEA I 5ok I IE S H 1) EPC

(integrated EPCs) if & il A, Ho ik 7 MR K. IEMMERLIER
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T REERIRIT, %58 T RN R e, IRl 7 R IR
A SCUA R BRAE TV o AR, IR ELIGE TAF T Z AR P A G LTS B
O S5 i AR R T, BB AR B d R A e M RDRL R BEAA BOR B R

B 7 XL S Activity-centric MV 55 JURE AR R 7E 4 il L AN B X G 07 THI R 36 1IE
A TR TAESE TR AE XS G A i A S0AIE, FIAS SCROBE 7L AR R DIAH . S5
Az A JE A T U0 A BT RAPIRAS s DA U ETRAS o] 218 B8RS . ok
5 TREERAE B0 GRS U A58 AE S 06 SRR b DURf (R LA U, RS54
G B RIE TBORINE R, i XA TR . A R U
iR AT 2 1. Jochen %5 A\ [73]4& AR on RAE e A AT L&, BT HE
(R0 G A fi JE S AR SR AR Y, [ AR B AT S A R . 10T T XS
A A& (Object Life Cycle Compliance) HIE Yo 55T A2 4 A %t
A H SR AL 22 0 GAT Y Y S5 AR B R A R A A A 2[R — RGAT
R B AN [F AR, BRI AT TR SR R R AR O R AL BRAT N ) — B

(Consistency), BIXJ 5 A= iy J& AR ffid 0 B0V S5 AR A g AR T . Ak,

Ksenia 5 \[74]3¢ H T Xt %A an 37 % (Object Life Cycle Coverage) 7€ Y.
PRIt Ml 55 IR R ASS B AN XS G A iy Jo) B 2 TR s it G A7 R ) — B ] LU SRR3R
A i JE G AN o5 R T . Andreas 25 A [75]4% H A AR Y AR BUdE 6F 52 07
1 14 55 — 2 (Weak Conformance) 22 . % 3C € X T 25t (Process Scenario)
(PIMERS, AR TR G A A o A A o 5 R RFE A B IR A 5 5o G v A
AR EIIE 55 BOIRES, WILEXT R A ar A o] N ACIRES B1L 55 B AR, WA
IouE F A Tl B RE, MAR B 6 S92 55— 0k . 3t — 2P Hb, Andreas 55 A\ [76,77]
P& [F) 20 240 SR B A i R 5 AR Y 1) 55— BORE S, A [R) 2 24 SR A 30 I i 4k
G A —AFARR AT, %A S BRI, B2, XEIERRFE
THEEN R R A I, (B LI 28T Activity-centric M SRR, WA
7 LS AR RE I B R A

Xt T Artifact-centric M IR R GIRIE, KEB TAELEHTE Artifact 118
Y. & Artifact-centric M55t @RI, Artifact AF i Ji] HAE & H A BRARZSHL
fiiik . Rong Liu 58 AXHE/EBALSEH T 9 MisfEEal, JREET Petri Net P& 1
—/NMFHEAEAXT Artifact [ Persistence. No split £ Reachability J& i 1 204k
IHT. MHNEFT AL token CH Artifact) IF, JASIEAR i GEAR A, SR A
F &5 RSN Artifact 1 BAREE B AAAEME . Gerede 55 A [63]4¢
T EF X Artifact @B % 8BS M HE R . [F B, Bhattacharya 5 A [62] X
Artifact-centric M55 mARIRH 7 — MR AMER, FEHFA TR T =AM (R
ability to complete an execution, existence of an execution “dead end” 1 redundancy)
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(P E MRS A B 4 R . 3k — 2B, Gerede %5 A\ [61]3E Tit MBI T —
MZERIE T ORI Artifact-centric M S5 AR R Artifact 9170, FFHEH LM
AN ) R 20 AT R e R SCHR[78, T9)fR TR T Artifact ZR 48 HSRIE 1] 8,
FRAHAS A Artifact RGEITE AT IO 59 2 SN A2 43 e h iR 1) JE 4k
Rz w2 Tk %% Artifact K4 TAEATE, GSM PA B X 1) 77 2O I AR A ol —
M BRI E RS54 [80,81]. HET, T LT GSM [1lk% Artifact 381E T
B, HrhSCHER[B2]4 T — N7 ikiE I K GSM Hfiik I Artifact R4t AL R
e R LAt AT 0o B SO Y R R AG Ay . SRTT, 24 R0 P SEBIASRE N TR AR
GSM F Y, SCER[BIJIRH T — NI FARFEIE LI GSM, A IRAIFS 5 SNl k%
s SEREME . SCHR[8419 GSM 53 A i T AL I UE $2 kgt — 2D iy Ll .

b TR B IRIE, EF —Le TR EA A — B A A . Niels[85]
P 5 LIS UE Artifact-centric JRFEILAY 1 &0, ANE B TSR &
LT PR ARG R Y Artifact-centric M S5 IR R AY . HARMGEZ . FH Petri Net %
JNEr T Artifact A=A B, RIFEECR AA R BN AE B Petri Net RO, SRJG 69T
A4 Artifact A= B, B %X 28 Petri Net #E47 &K, 7242 & A0
Avrtifact-centric Mk 45 AR A . — M A A Artifact-centric VPR R B HIIA T
MARMISEBRPAT, BRI IR 53T H S — 8. Dirk %5 A [86]%: T Proclet
REGMHE, RARENERHATIT NS Artifact-centric Ji AR R 2 8] 1) —
ik, HArZA Artifact 52 AT AR — i ] 85 B & H A BN Artifact AT
N EE R, R O BT IO UE . d3E— 20, Dirk 5 A[8THE AL
AR TP AR A S EE B LT Artifact-centric MV 25 RER R ()47 Dy — Sk 1] B
[FIFEI LS, & Artifact-centric M & FERE AL (1947 G £ 70 v Artifact HI4TH4
— 3, SR O B SR AR R

B, O BN SR AR R ISR L TA R 2 A S e AL 4t LG B o oG Rl
FAEEA, BLALEHTE A Artifact 1E LT 1) Artifact-centric Mk 55 iFE R A1)
AT B RIE . R, S WIE 7k 20 T RS AE 6L R I
Artifact-centric MV 55 I AR ALY (4T A IE WA 18] &, ASREME TR 2 A Artifact ()[R 2P 56
R, X AR SCE AR R ) 2 —

1.3 AXFERRIREVBLZH

1.3.1 AXEETIE

A EERIT AR LT
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< BPXPURARIE . ARSI ARG SRR A AR Aok S5 R AR AT 24T
BEUMEERI G M B 2R 2 KR b i i) — Kkl AR
1 P AN 9 RN e A DLk S5 R AT B B 0 4l SR AN M % 1
RSN BT, AR R AR GV R

< Artifact-centric MV 55Ut AR ARy — Mo B B S5 R A Y 2, A
TR AR AR N 1ok T . IRk, ASCN T SR N 51 5 4
AT AR A B SR Artifact-centric VS5 AE B RS AT L
BEBTE, BTSRRI ARG R R, AR S
TIPSR AR e, LA R, e m @ BACE,

< Avrtifact-centric M55 LR AL () IE R A B R G L5 IR 24T BT
FRARIE . PRIASCEEXT Artifact-centric My 45 3 R AR Y £E 25 ) i A 30 75
77 TH FIAT N IE M ) @ IR 7 vk, SRR XTRAE R I 2 A Artifact
Z PRSP R R AL B IE L R 48 R AE 715, NI R R &
FNPAT FEHE I 0 1 A
1.3.2 AMXHAREX
AR SCHIEFE P 25 I 90 35 LU R

&> BRSSO EE A S W ) R BT A BT Ak i e 2 A0S A A
BARNY S B — AR TR, RS0 A a2 MRS AEME, FF)
TS G — SR, W AE TR R 5E 4 7.

< Avrtifact-centric Mk 5% i 2 T HC B 2 AR ) R A AT A B TR mlk 55 T AR AR
TREH, BN SRAEENMEE, AW SREERER A, it
L SRR A R RCR, B I o N AR B T3 7 R

< Artifact-centric MV 55 AR RS i IE B 0] RO BT A B T Ak 4% H bR
FIIE R 2B, S AR R (s B AR R, NS B RSS2 i
PO IERRIRFEAR RS, FRK G 22 RSB 0T RIN AT A .

1.3.3 AXEHLH

A EVAAZHE 1.1 s, FENSABNT:
o FI1E

B RN S RFEA SR TR A 5 I @, LA HTY Artifact-centric Mk 5%
TR AR YE 20T VRS 1T B A 5 Y R AR AT TR A 1 B0 1 A o S 5 L BF
FANHL AT G Bk . SR)E, AR R N BRI R . )5, AL
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MIEZ T TAENE TPRES M RAGULSE.

B1E &t
%ZE J.L%uuﬁii*ﬁ;ﬁ_mﬁ%_

, I
| | 4= BETASEEIRY || 2855 Artifact-centric I 286E Artifact-centric
| it ||| Artifact-centriclissit || st || | s mismmsass |
, MRS | B ERE FCE R RESE : JOIERRMEREAIE :
I

[ FTE FiLSREE ]

B 11 BEETHHARHE
o ¥ 2E WHEREEETLME

BT H RT P A BRAT R SR AR @ R A H . Bk, ML
Activity-centric MV AR @A, 3 BRI TE ST (Eﬂi‘ﬁﬁiﬂm), A%
B W& 30 LA R A5 i . Hﬁﬁ, CHIRZ PR EEES .. £S5 B
PG BRI R85, N@EIE R M IBM 211 Artifact-centric MV 55 i i
ARG, Jﬂiﬁﬁ’El;ru—'ﬁi‘ﬁ%Jmufi‘%ﬂ*ETH%EEE%&M, NN
AR AR L FIR S BT

o 33 E BARIFKIRMILSRERSER

BEXTARMY A BV SRR T K R A . TUARANIAS —B055 ), g ) — g K
B AL S5 SRR B S ATV, R SR AR AR R A il Bl S5 N A L
LSS FGE FTECEL Y, AT DR FL AR (1 B 37 557 26T BC B BAR Bk 554 5
NPAT AL STAERY R Bl S5 5 e A Oy TAR AR S BGs R U g, A1k 55
BT LI AT T B AT RE 2 B TAR AR 51 32 b ARV B R A i B R ok
PRACER NS R, XM SR I Mk S5 B BOR 5, DRI 3 o0 M 4 s ARl T A
A2l 55 R B 1

o P 4EZ ETAMANN Artifact-centric Y& R Bl B &2 i

EEXT B Artifact-centric My S5 AR AT, i EARME S5 IR AR —
ASPAER R, Oy T ANE S AR B R A, 53— TR TR AR AR S R R A
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AR AT B ) Artifact-centric MV SRR AR, SRR N DL BV AR AR ER AL 3
fittho 1Z AT HC B ML S IR AR R — AN S5 R FE Y 1 2 N AR O SR F AR BN, BT
DL SR B ik S5 B Y, DLE N b 453 5

® 53 Artifact-centric M5 RARTE RAL R 7] it B B ARAE LR

BEXTET AL I Artifact-centric)l 25 R AT 20, OB 2B () P e B AR 2
— KM — T BB R AR R A AR s S — 5, BEATER
Z A AL, A —FhArtifact-centric)l & i FE T AL AR 1 T IC B A
FEZE, R B ARG R . N T 4B S MR E R  A B e, g
TRAEBE G R X RS HAC BT r . %I i B e S A, nf
it iFt Artifact-centric). 5 I AR I M, IF{61F Artifact-centric)k 55 i A% 1B 204k
GRS B T R 2

® 6 Artifact-centric M IRER R [F] B 14T N IEHA PEIAIE

BFXE 2 A Artifact Z [AAAAE & B0 52 2% [F] 258 B Artifact-centric MV 25 i Fa 5
M, MR HAT IR R R 410, BRI A7 4T 9 IE A MR SAE S R T — K
Phlk. Az R [R5 1 Artifact-centric Mk 45 I AR 1) Workflow Net 34T
AR T, IR T RAL G I Workflow Net o N ) AT ik &% TR [ 5 28 5.
Avrtifact-centric MV 55 R AL 3EAT HAT A IR WA R0 o

o BTE LERE
XA BT FE N AT B4, IR ARRAIHIE 7 AT

1.4 FENG

AT A AR Gt LA B 08 L L S5 R AR 3R S A b 5 SRR A B A
MRS SMALE S, DL Artifact-centric Mv 45 i F gARTE 30 R AR AT
Mo B A R AR A AT Dy IE A PR30 IE () R A 575 55 L BT 7T s L K v i s )
WEFEBRREAT 1 A A o AR5, =T TS 4 A SCRIE 7 1) R (R AR 5% AT« i
IR FER AR BETCE LN B HR 2
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28 I FRERRTEARAE

b S5 i REE A A RIS ORIA G B i AT R S AL SR 5, IX s a4
R S5 ZEHAT I AR RTT WSS R ST AR S R Ko, v 1T IE R
M55 Abr. BPM X bl SSHiR s AR B A e, A5 1 SCRplk 55 ks
vtk B BCE. SERAM TR TTEFIEOR[69]. Kk SR AR I A A A
bR B Z AR R 0 8, AL S SRR AR R LA R G R R B e, AT
e Al ] ) B BE 77[88,89]. A BV SRS, BPM SEBLFE ik A
JIFITERERT A AR BPM I RIS A R, e Kol S5 AR M RF 8ttt
AU Bt AE AT AR SS, NI OREFSEF 5. o 1T RS0 H AR
GV 33 B A 10 R K 5 | A W = R E R4 67 3 B VA

b S5 R B ) A i S A EE I R LA T Wtk S . BoE ., St
HAIPFAL[69] 0 Mk 55 AR AR BPM A2 dn A A 38 — 22, ml WL E/E BPM B 54
g ) EEEVE[90] . MV A5 AR A R A S IY 45 H ARk S IR AR T AT I i S 3k
o MM S — DN EER TAE, il 7 SHATE FETERIMES,
IR F SRS B B AR, B FEOGENSS T IH, MARRARSLIZ . [, 55
FREAALIE TS 10 B bR, (1540 BN 5 oMk 45 N 5 BEAS I AR sl 55 H bx
AT SRR, A T SZI[o1]. FETAMRAE, RIS
A LS5 IR AR T TSR IR  1 E2r 3 - AR 4 LG B 0 B L 5 i AR
I (BRI Activity-centric T8 [69]. PAKLHE Jy e O L S5-I AR BT
3 CHP Artifact-centric Z#VER) [35]. MIBFH FAEKRE, LGN OEDE
F MR E AR A, BB DU 0 Bl 5 R A v =0
W “AEAT AR R AT THAERE”, BIEIE, A58 3 EmNN AT
Activity-centric S DL SR, 1156 4.5.6 T 12X Artifact-centric
BT D SRR . ARTR X P SR AR AT R i T A

2.1  Activity-centric B1EEN

PG00 TAEIRARSE V& BRI B R SE B 55 B BRI A& Se i TARRAE R —A
ST AR AR S, IR 1R BRI B AR A, 9IRS S ST I R AR
[92], 4125 T AT AW Bl LSRR, PR 2 0 LG B o8 B ) AR R S
Ko Bz, FFEH, —NREIEAM A —AD"Juhl: P = (SAF), HHSAJ
A IRPERTES RS, FE XCONSA LRI, RIK.
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&Gt LLiE By O B S5 AR S DL A& 2CR 05 O 3. i & s @ RO R
FEEBOUES (BNES)D Wk, FRRES, Reozdndi (RIAE) ME
. BANESIA T BRSO, ARTRIE T TAERITZ AR « 175
PEASHEIR T TAR R ITPATIRT . W LR AT 5 A : BPMN (Business
Process Model and Notation) [93]. BPEL (Business Process Execution Language)
[94]. UML (Unified Modeling Language) 3%z0KEI[95]. YAWL (Yet Another
Workflow Language)[70]. WF-Net(WorkFlow Net)[96]. EPC(Event-driven Process
Chains) [97]. HAl, REFARZMREEMETES, HBPMN CECH T A HIH
SR

—ANLLEBN O DI S AR AT AR B — A 1 ] Kb g E & A
Fide MK, ATXAFRRRAAZERAT S TR, KRR RS A —H
[, Rz S HRAEE (Business Process Graph) [59]. %45 32 SCHR[28]1) B
K, HA e RRET O BB RAEEEAT 5 3L R Bk, — %R
FEERIE R g LT

ZEM 2.1: (Business Process Graph, BPG) W 55ifE®IP = (N,E,T,L)s2 —"
WARCH A ], Hod

> NS RES:
¢ E S N x NNERS AL ES;

T:N - t H— R, MDA e NIRRT — A28, Hr ek T8 4Ms
HEFRF S e R A ik & EPC £5'5, Nt € {event, function, connector};

¢

< L:N - labely— R E, SRS € NIUT—Mrid. . X EPC £F
T, WRT() = event v function, NWIL(n)E—"N%F (name) , FEHRE
T(n) = connector, W|L(n) € {V,A,x}, HHv=0R, A= AND, x= XOR.

WP = (N,E, T, LyN— M5 RmEE . BATw GEER (R ¢ € NIFHT
R SR8 A N NS 30 BT R .

EMX 2.2: (preset oc, postset ce) Mxce NKHIFEER R Nec, TX
HN: sc={neN:(nc)€EE}s clEFEERRNce, EXN: coe={ne
N:(c,n) € E}.

Flec| >1, MMIKcAH split REIMIIE; H|cel > 1, MMIEcAH join AL,

AT HC B AL SRR AR AL A AT G B T AR AL SR I, RIS B TR R L2 T
REZH B SR 2 e PTIC BRI RESS i T AIRRE AR R B (R OND BZifr CHJI
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OFF) ; #7& join/split S W 5 I e B Y W S 245 e w] 3 i i A8 H SR AR IR R K5 HAT
Jhy R ) EL A N 0 SORBEAT T B

® 2.1 4 T MSCSRMBC A MRS, Hrhal i B M SRS N label]
RAPEATX N AT E K, ATREN AR EDIIFRRK, R)a—FSeqhf b
] B Y o FTEA R ST R W, 2 E A Tk R on AT E . filln:
AEER" v "R ENEERM SRR, MR BN A" REEREAN" A",

*® 2.1 AR EMRHECE LR

\% A X Seq
ve v J J J
N¢ J
x¢ J v

R 2.1 PRI LR C B 2 A T e Y ok R < AT R AR, e BT
PO T EC B 25 € R T BCE M5, a0 R E Lhos

EX 2.3: (partial order <) Wc N NAHECERIMR, ch—BHIRKE—
AN RFE” o e < ey MAMNHLE) ="V") V(L) ="%x"AL(c) ="Seq") v
(L(c®) = L(c))-

A b, — AR E TR A E AT E L

EX 2.4: (Configuration Conf) — NHIHL&E K45 mint, HPTH) =
"function" V "connector", EMNEEN—RE, & LAH:

- HTn°) = "function", W Conf(n®) € {ON,OFF};

- HT(n°) = "connector”, M Znc K join ZEHM ST, Conf(n®) =< n,en >;
n A split RAEIWSCH), Conf(n€) =< n,ne>, HA:

1. n<nt;
2. HncHy join BRI T, e n Se n; Hnc A split BRI T, n «C nc o,

R 7 TG B 0 R RGBT, £ 7] C BT Hhid 7 S E SR 20 R
2, ECE MR E SR

EMX 2.5: (Configurationrule) Ac & NHHR 77— A0 i B IR AN
[F e B e RIS B 2 Ao, @ T

Confhl,---,Confhp - Confbl,---,Conqu
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Hof, Confy : 1<i<pWZ NNk Chead) , Confy - 1<) < gRZ MM
& (body) o HUI Sk FNFILIU 4435 2 7R o] i B i R AR AR AN [R) ml e B e R I B
A THRETCRM A R AECE RN, w0 SOl B AR A

BN 2.6: (Configurable process model ) F] it & i F2 45 B £ 7n N PC =
(N,E,T,L,B, Conf¢,CR®), Hrf,

- N,E, T, LR nE L 2.1 —3;

- B: N - {true, false}A— M /ReQE, 0 ATHCE S5 R )5, 50003 B4R
- ConfCfEifi /e X 2.4 HiEMBES

- CREREMMKIES .

T AR SEARAER) BPMN FF 51k 52001, 45 tH— I SRR AL 411
Kl 2.1 87 7 — R H BPMN R 5k (Rl 55 AR A o 2R A 53 i i fr
B s g B LR RE, A 5 MBS S TIRENPAT, B #HX . 47, FhE.
XEAMTTE, 3 AEARRKE RS FEAERKESD, Hoh “JEE” i “Hh
B WAES)E NS TR

(o o—a -
A
% i
mu)y X Ere }—‘
. L.| el e e ®.

& 2.1 X BPMN fFSifiA Al 555k FE4R Al

2.2 Artifact-centric E{EBR

FeGE LA 31 0 O BRI S5 A ARV S 1 Ik 5545 2 LR B8eAT Mk 55
ARER B, BRI S TR T o WS IATE & AR AR AU AR Y (1 425
it AR 55 R P 5E “ RS2 7, Wit 1Mk 5538 1 i R TEA A [92] .
PRSI I, LIS Bl 0y L Ak S5 I AR A AT 9 A AR R A, AT
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R 2 M AN A 26T T RGUT RO . 489 5700

XFTARAT—T0ML 55, ANEE I A IR S5 IE P E ™ i, 55 AT i B 7
FOV 05, DRI SAT PR FIA =0 G55 8., X5 BT ATk %%
HARKIVEAY, k2% Artifact 15 47 2 id sk 5515 B HIX 5 [92] - Artifact [HE 4
IBM T~ 2003 “E#EHH, Kt AR mhRR. ARG R, H TR
S5 A= A T[35,92] AR S B %S Artifact FUALIE, AT GRS (1 HERAE,
AT R Artifact (9 2F i J SV S5 I AR AT Fi A, IX Fh ARG S0Pk 2 A A
Avrtifact HO L SR AR AR . DL Artifact DR (M 45 RS AR AR A AR R
ok Artifact ZEar A BARIZZ E[60], BEAR TR E 44, filk5s N A ety
AT AR S A, DA RAE SR FUR Tl FE 3 51 2 T 1 £ 1 9514:[66,67,98] -

E it 48 DUE B o o B S AR T U IR 2 FR AR BT 55 5 —
FE,  Artifact-centric MV 25y FE EARE Nt A — LA [R] 0 @A 7 =R ik 55454
HAE S BB 5 SCHR[99]1273 T B A1) LF Artifact-centric Mk 25 i F2 @24 77 15,
f:5 GSM[80], ArtiNets[100], AXML[101], BPMN Extensions[102]#1 ACP[64].
& Artifact-centric M 55U G 7 VA T EL LU IR I3 2. 2 PR, TEARAHY
2 I SCHR[99] -

F 2.2 & Artifact-centric Al 55iRIZEIE S IERMLLER

Fi& fEREE | AeAY k% KRR

GSM | fmfEdEaRAl | A A CHEA) AR (ECA #LD
ArtiNet iR R | g (B AR (ECA #LD
AXML | XML t& A | AR (ThERIAD A (ECA FD
BPMN iR R | g (B R R

ACP | #fHEXIFFS | AEs A (EhE) I CGRAFSIERID

AT AL R [64] FR B HE Y ACP R R SR 52 X Artifact-centric M 55 AR L Ak
R, —A™ Artifact-centric MV 55 i AR R AU & = 2R ik Artifact. RS ANL
SR, R, Artifact-centric Mk IR FEAR A A] T A b @ SO TR

TEM 2.7: (Artifact—centric Process Model, APM) —~ Artifact-centric MV 5%
MR — AN =Judll = (Z,V,R), HhZj2 Artifact 0, VIR HIRZZ |
HIIR 55 52 & ANk 55 ML AE 5 .

—A™ Artifact FEVRREH R — ISk, A Artifact G5 28 B ARG
A . B, & S Artifact KRR R 28 Artifact Sl (R 4544, e X 2.8
Fris. [AIF, —> Artifact-centric MV 55 JiiRE AT BEI J 24> Artifact, Artifact 7 LA
SN EAR B I, T A2 S — A Artifact FIAR IR, RISCHEEE B ML
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fH. XFE, —A Artifact S m] BL5|F 53— Artifact s28lEEE S . MWEIR
EME, 51 I Artifact SEBIa] 40 451 F Artifact S245 11 Artifact. [Alit, &
N Artifact B X 2.9 Fios.

EMN 2.8: (Artifact Class) /4 Artifact 252 —41 Artifact 1%, 2 54E
JEHEARES . —A Artifact 2RC2—/1>—Jcd, BIC = (4,S), HH:

> A={aj,ay,a,), a; €A1 <i < x)EFFERBKEIE B, tbin: 75/
B OSSR, B N — AR A

> S ={s152, 5} U {Sinit } U Spinar » S € S(1 < i < y) A— IR, Hrsy,e A
FIIEIRES ) Sping AEIERERIES

EN 2.9: (Artifact Schema) Artifact #i=CZ 5 TIRFET A Artifact X4
&, BlZ ={C,Cy,-+,C), HAC € Z(1 <i <n)v— Artifact 25,

—> Artifact-centric MV 55 Im AR BIR AT W X Z A Artifact 25, fEIRAEPATIS
FEF P2 ZANANE ST Artifact SE1[103], H. Artifact A& iy i 3 2 [8] o] RE A7
R, B, B AEIEN Artifact 72 N3 Artifact, 1% Artifact M4
il M e E. 25, fEF Artifact FIHATERES, HEHBh Artifact 7] DA% fih
RANEE o [FIIT, — N Bl Artifact 75 3047 i B2 ot mr DU fd e G0 28 32 1 4 B)) Artifact
Wi 2.2 frzs, a] LA Artifact-centric Mk 55 S BT I FE H Artifact S5 1) 7 A= ik
FERLA— BB A K, Hoh 3 T3R0R 3 Artifact, B TR Artifact, BT (5
FF) Z AR SRR Artifact SL 2 [AIAS H . [ Bl 2B s 3o Artifact S5

Artifact FIZ5H0IRAS . B 1.1 7150, Ao AT Artifact 526, A Ayy As. AN
B Artifact SZ. Ay Aps AsTEA HIPATIEFE gL AIEE, ALEAIPATERE
A, A\ SAEPATERTAERZE, A)SAERITHREFERH.

Ao

Ay

2.2 Artifact-centric M S5 FEHITHAY Artifact SEI4E B
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Artifact-centric Mk S-IRAEALIY Hh R IR S5 2 T4 Artifact HEAT 325 A E AT
%o BNV ={vy, vy, , v, PN FBEANT RS S, MRS vrT DLz el s B — A
a2 Artifact R B, id Av.rw = {C, Cy, -+, G} HH1Cy, Gy, -+, CNBIVIEE
oEHT Artifact. S EARML, € v S A GEEEEESES, Mv.r=AF U
Ap, U UAG, vow=AF UAE, U--UAE , AL € C. A, AY € Ci Ao Af B
AP ATREN— A, HEAITR2DE A NIEEES, BCNIZNESGv. rwh
PN

1E Artifact-centric M5 A, MV S FUI AT A Condition-Action /5
AR IFCE RS AD Artifact[36], #n5E X 2.10 ffizne WR = {ry, 1y, -, 1y JNRFE
Bk 5 HUMISE A, Re, € RN Artifact 28, RIS HU B4

FEN 2.10: (Business Rule) MV 55t I & BEME AN IR 55 7E AT 4 AT HE 2644 #5217 H
B, 8 X7 BRI SRS a0 Ja B 2. WS r e S — A= Jud
r=(auvpB), H:

> MBI AT EME B, ¥ ORI —Hrig i A
> v € VLSS I AT AR 55 o

i B 5 B A m g 1 A S & B B sOR 8  J5i T A X e
HERFE R A A . TR & AR & (than: Artifact. #ds B HEFRES) & (H
i B JE PEALRZS HED Bz BRI AHE R (DR E idinstate(); (2)
J& i8Rl defined () BUbR & LLAIRAE[36]. BAfkth, /&N Ea € C.AGE, W
defined (C,a) NE; WHIRAs € C. ST HIHIRA, Winstate (C,s) NE . it
FEHURES, instate (C,Sp )NVE, HXFFTVaeC.A, “defined (C,a) NE. —
AN FLARFURE P 55 N 65 a5 o 1 BSR4 B 45 R B4 dilim . 9 1
YEFR AV S5 R 7 R AR AR A, BORAE R BN G B A A — X PIRES % A
Hi%)s,, s, € C.S, fEr.aF Hinstate(C, s, ) NE, HAEr. prhHinstate(C,s,) N H
WA ZNAS Artifact N —PMREZBITEH - DMREBEFRE. ®
To € C.S X Rp X C.S N Artifact 5CIHI = AT R R ST FHAIRSs,, s, € C. S,
ALt = (85,713, 5;) € Tes 2400 & 4. a O, RS, v H. Artifact I
KA s AT BN B ARIRAS s, o

B> Artifact B 7RI, G H A A FIA[103], & X T % Artifact 2511
REARIT, BIHAT N, HARERAR T HAEHR ERIRS 58 BoR ik . AR3CR
FHf e MR BROIRASHL (Deterministic Finite Automaton, DFA) KRk E X
Artifact B4 A A BARE A, Wi X 2.11 s
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EMX 2.11: (Artifact Lifecycle Model, ALM) %11 = (Z,V, R) A~ Artifact-centric
M SR AT, Artifact 25C = (4,5), HHcCc ez, MCHZE n)ﬂﬁﬂﬁémﬁfﬁ?ﬁ%

FE S DFA, 1= (8,5, S5, T,5), HhSHREHHIRES: EHMAR T
FHRE, Tc@h-0); s, e SHPMIRE: Spc sjg%mjzzgg@;%é\;
T € (S\Sp) X £ X (S\{s: )W ALM H ({PRAASE R R -

FRERIP BN TR R — N EF T4, B, X0 € X Hsy, s, €85, Ul
R ALM F—NAIE N (s, 0,51), W 6] > 1R 24 A AT AT — ANk 55 F
r; € ONIHT B SR A O, 3] E P A R 5. v R AR C MR ZS so BIPIR A sy K AE
AR, BIHARIE (s, 15, 51) KL

Bl —A> S 7 IR R TP AR, ZAE I T — MRS RS, AR5
TTERPEIE B HIE R, AT AR S TR, S mA gL ImE . XM
Avrtifact-centric MV 45 AR EARE R AR, BTzl 5537 s R Bk 45 58l
Al AR B SRR A 3 /> Artifact: 17 (Order). i&5¢# (Shipment). K2
. (Invoice), 1P 2.3 flin. fERAIHIREEF TSI Artifact 2 J5, B REAL

BRI, IR 5 E ST % Artifact A BB R HAZ B, tnlE 2.4 Fw.
MBI ) Artifact A= d B BARERL, W LU 345 Artifact F] 84 i AR IE AR A&
e N woice )
/m Shipment Invoice
orderID shiplD invoicelD
customerName orderID orderID
orderltem customerName invoiceDate
grandTotal shippingAddress billingAddress
customerAddress shipStartDate total

& 2.3 FE&MRZFERE S 89 Artifact

{r:}
processmg order_item

|, r } #rﬁ}
7
ready\for shippin >4—@rocessm@\complete>
J

'
lo
( closed j{—% shlpped j{—(n shlpplng

— Shlpment Pl N Invoice ,’
Waiting_for_ship_item \
{rs} {r7} {r} {rs} )
Shipping_completed in_shippi 1rs}
\_ {ro}
Qjinitial state () intermediate state Ofinal state P transition ¢ -3 interaction

& 2.4 ELMYIRIEPETE 2/ Artifact 894 45 B HA
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DR 1728 388 3 o 25 D P e i 5 3 P R L Tl 55 SR S B, AT sk 25 00 T
3T Artifact SRS AIER R . — S HNHA T A A FER 264 T 75 2500
FH RN A 55 DL K 75 EE 0TI LS Artifact EAT 44T, 7F 77 A BRE AR . e ke W,
Kl 2.4 F 1 ARSI AR R e 17— MM S IUNR G . sk 2.3 Fir
TNy ST SN 4 -, SR ECA BRI AT R o T3k 258 7y
BATHE A2 Order 40T init JRZ, 7 H& @t orderID, customerName,
customerAddress$SARE Lo WHRAZFIHE KA S, WA createOrder x5,
JEXT Order AT ST . AR 55 FH B A » — 5T Artifact (¥ B2 7 250 2,
Bl Order M init dRZ& 28N add order item K7, I H#¥E )@ M orderiD,
customerName, customerAddresss e X HW T 7 EARMIME.

7= 2.3 M S 26451

r1: Customer requests to make an Order o

instate (o,init) A~ defined (o, orderID)

A “defined (o, customerName) ™ defined (o, customerAddress)
Service createOrder (0)

instate (0, add_order_iten) A defined (o, orderID)

Adefined (o, customerName) A defined (o, customerAddress)
r5: Clear Invoice i for Order o

instate (o, billed) A instate (i,unpaid) A defined (i, orderID)
No.orderID =i.orderID A o.grandTotal = i.amountPaid

Pre-condition

Post-condition

Pre-condition

Service paylnvoice (o,1)

Post-condition | instate(o, processing_order_item) A instate (i, paid)

MELEBIAEBRT 5L, DL Artifact SR O @ VG 4 & T $ H-S EE
T, KB 5 R A [F) 4 B B M A AR [103], SR MK 55 X R A i
T o JEF BV 25 BOHR R I RE P A I R, bk 45 IR 147 AR 43 #7[92,104]
PSR SR o () M 55 S R A AR A5 R M 55 )R s M 28 R Hh s sl B e R
HHREM. LT Artifact-centric M S5 im A2 B B AL B UE A28, bl —
BRI TAE, A2 W OCHR[78,79,86,105-110]. IR, T Artifact-centric ML45i
PR HATHESE 51 & BF —SiF 7L T4F[39,111-113], IBM 2 kAiv] H 5)
S LB 0 B 25 AR AR AL A MDBT Toolkit T H, 75 LA A RO
v AR 5 T 1T SE8. DA o O DI 8- RE CL 8 i S BRAIE B AT 18 2 11
UFhb[67], Ebtn: JRAROMME[114-116]. IFESERL[117]. RFENEHE[118,119]. 5%
A [104] AR R G2 10[120,121]5%
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2.3 FENG

A gE POV Z5 I AR AR T SR A AN, 23 28 T PR AR AS R 55 A
AR Activity-centric iR TE 0. Artifact-centric R, LA EANI& EHIK
KRS S . B2, Activity-centric ZEAR I UZHE T XL 455 B HIMEE, 2Hs
G HIRPAT, SRZ RIEVE . IR R, S AR A L 5547 R
AR, AN T RERRED TS KT RGEAT A B
Artifact-centric G5y FE IS AT HME S HIN 5] S dlim, oA R RIEME. R

B RSLAOIRAS IR, BRT i iE 54, REMEESR Activity-centric
TG, Artifact-centric VG A —LEILH, SRTMIAESN Activity-centric
RO AE H BTRER i T A E 0.
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F3E BARFN R FRIELSER

Al A e S A I OB T AT Rk i, xRk R U
SERE RN SRRE. DR EBESINE, F 31 Ko AF], %A A EKR
P B PO RO R, A RGN IS AR S & =ik 8000 £ 4>, JPHE
FRAS 7S iE B s ER A g — 3k . EFXTEE 2 /4311 Activity-centric
A L S5 RAE , AT B — PR IR B ) e Ak S5 A B i S e 7
2, — LSRR T DR AL g dh Gk S5 5 20 2 B o RN h 5545 XSGR T I B
(17, AT DUARSE BAR I 8 3 S AT G BN BRI S5 AT SR, 3
Foll B8 B A TAR AR S (R BRI 5 BAL ml LUIE AT T B T
KB TAERAR S 22 o RIRAEIL S R4 R, ek 554 xRl A b
WEERFA BRI A, X SR I S5 SF Bt 5, BRIt AT PLR #5155
the, Akt ttte 3. &G, IERISSERF AR 7% VE A .

mi

3.1 5

HAT, R2 R e E L E2A ST MG IRZ 02w, Fonrn [k
A I BRI T AN, eI & B RS e RS REEIH
A BIDLSS, ERRAELEHASAES . S AFEMAZE, EAIE B
VMR ZR G T g S a0 B 1 % A R R AR 4 48 2% E TR AN 4P o [R)— L S5 IRARAE A
Al ZH 23 DA R (007 SOSeie DRLk, XA A RIS, G 7 K& 74 1)
A5 E8,122], BHIG 1B AR IS B EANL S R N 7GR AL S
M, 5 B AT FOMRE B2 Bl G ORRHEAL AT, DLEEAEAS %% 70 2 7] Al 55 i
WA IERIAOML S5 B B, IFgeit ik 215N Bk S5 it Re s il g ke, Aol 1
fif A R L SRR, O A B AR 55 R RE AR SR AR Lk 55 D SRR AR

N E RS A SR TOR B AR BT RN AR R fR Rk
Mol A FIEUNAT 31 K PAwl, 50 nmlIe RGN R ST RAE S A L H
JEIA BTN, REACTRIBIT T 10 RF. RXEVSRARLE % 70 7 s
HOZEAP AL, FBOL SRR TTRANA —3 . B A F T 1 Rl 55t e
R ILR S TEIEXS %70 A W OLBEAT I S b, BEAS 7k 55 i 48— R A gt —
IR, WRBUE A A LSS A AAE 57> A F TR

K 3.1 o VR ERS) OA ARG i St A=A RIAOCHE, B



34 S HRZ 22 AR

AL T AR ER R T R B 31 RS 7 — w228
B R A FR AT S, H NS5 HRr L, AR 55 HRURLEE th
FREAN—#F, B E b AL TR E R LSRR LR, SE LR
TREARNRAEA . HAl, ZasIbE TP SiEn S, BEEL 14
T OA 248, VASCRF SR 55 iR 1 4%

=17
O oy I
S W
i O B SR ot el
g g = LS
N [P S o N 71’ = o [
- E;~h; €
e S R o O s £ e
= o S e 2
. 0
f— —
() Jifs A (b) VifE B (c) yiifE C

3.1 =, =M IWA=EMAI0RIE

Sebr b, PR S SRR R SR — R PRI B S A R AT
VIS ARG RIS, R Sk o0 A FIAMEA L 5 755Kk, AT
A ORAE BALLT 5 e b L AR BT B AN BRI RGeS b i) 2% 57 [38] - RIS,
XL 72 S ) 4 SR AT R R 4 A FL S N TOHE DL f 5 2 = B 5%
AR, GG IE IR E R, SR, — A28 a] DUAS A 1) 7 s A T T 2 [
—HFR. 1A H T X RS 0 S EIE AN N5 R H R E RS SRR, f#
15 AL S AR G — RO AL TR I 1 — KPR [8,122] » & Tk &5 i FE %
G, OHEMTEEELPAENE PSR 1[41,42,123] . FEMEYE 7K
PP S, AR AL S RAR AR A ] N AT AR i, A4S R DI 25 TR AR S
RS R 25 BN I S 0 TR . DR, b 45 R I AR T DL AR LA B 37
SO FTC B DI S AR B AT L E R AT o SRTT, 24— T HC B AL S5 I R AR A
TERIR KRB () AL S5 AR, 2 SR T LB, AT E TR RN
HME o IX PR 72 3 — AN E R R U BTG SE IR AR S 4 b 55 AR B B Ak
Wids, A RESL I S Al 25 T AR B G B B & B b, DRI 1Y) H A 32 B0 2 T
FEEMMEEL &S G — B A .

BRI A S IR AR B A [l B, — A P AT R BB 7T B — Pl
BB LN G — B PRAERDL SRR, A& T AnlSg— o nliE . R0,
DAL R Al (10 45 B ZIER R 1B 7, ML 45 I RE 4 22 )R 48 (Business Process Management
System, BPMS) WAt ZizqT, #/DAREKN[E AN . —H BPMS % 1Lig1T,
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AP SR TETETT s 2 Abolb s SR LA TR % o [RIR,  Tix K R A (el
SRR, B Yot B H AT e R, ARJE FR AT BAR AR AL, X SEAE
2 —TFERT 9% J1 0 TAE . M, 1205 vK i BRI AT, SRR eyksliE. 57—
P TR RS SR AR ST AR AN, FEMV S5 R B AT G —, RIENL 55
FHRLEE N BEAT AR, A ITTIE B S5 i AEARHEAL Y H K o XM RN BT 4
AL SRR, R EE S B g — R . SEPhriimf e, —RINSSHEH
SRS AR ARG, T ARTE R 1 LSS IR Bt fg . PRk, 3RAT
R 26 P T IRAE B 2 P B ONAT Z AR

B IR BN ) S Ae) b S5 AR B A = KBk : 28— A R Bl 55 B
W T OSSR B R 28 PEARORI: , 102088 B AR BN 55901 55 3 55 %6
2, RIS RURE Fr B AT T BRI i O B 2, R RLZATAE T R S A
SRR 2R, X4y B S A R OCRRAE A BOm R I XE . 55 & anfal oy
Mk S5 E AT B E o BTk SR (R i 1k, Rk S5 AT 4 7L 2%
I F AR AN R, B0, ATREE S A BRI EE A F IR (RIZER) 1)
WA, B AAREDLSSHN . Fik, KB SN Z R T E R . 5
=N PR R A 10 S A 25 A R A o 38 HRAT [EIRE (Rl 28 B SR M 5 BT
P 25 URE , SRS T Al 55 gk R AR s 1 24 oMk 55 PR AR EL L

AFEFEH b S5 IR B ) S A S5 U AR B A HE S o e N A 3 A A
W, R N SR A S5, W] DO RE 55 SR 37 4 — Bk S5 A5 A
KIS HORE SOk SR E , 8450k 55 1 3 Cn] ABEAT BC B AT b 5542,
R Bl S5 A A E AN AR B R R, (5L S5 A W] LUIs4T T H
BT RHR 7 B TAR AR 51 B2 b o AR Bt 55 4 RAR I, Ak 554 R 5
BE B R F A B R R, X AU I S S B BON 55, DRI AT DA 0 55
kg, TRk 55 14 R .

AFERIRHIR T ARG AT, 55 2 T/ T S SRk 55 i e B
EINENESE 5 3 WHRHNME SR R B IE, PARME SR et 56 4
AL SR IECE; 26 5 1R HL SRR A AR I A AU 4L
56 TN HAMNL SRR AR 5 7 WA RS IR G TR VR 2
8 R LA E I AR

3.2 EBHlERIEEESESR

F Tl SR ) AL SRR B S T VRAE R I 3.2 P, EEALE 4 DI
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38 M2 RE 2R 51 (Summarization ) MV 25 L & (Configuration) .
b 25452 20K % AX (Transformation ) LK 5 44k 45 3t B2 () 5 4% CIntergrate Monitoring)
[124].

e, R COA R SRR AR AT A, H Rl — R S
KFon, R BA MRS B AR RS B, PR RS e . 2
Je, FET IR B, HE ROl SR, Kk, k& ar DAL
kSRR B, AT AR HAAR M 45 37 5 2 5l 25 A 2Rk AT i B 4, RIS #%
WS AT A TAR R B E R &, BRI S8 mT Dlig 4T T B F
() TAERBAT I (Ebtm: YAWL!, Bizagi®%s) =it T Artifact [0V 55 iR R 0T
Sl (bt BizArtifact’2) 2 b ASZEIGE S AE, ks R L A
VB J 4L PR (Complex Event Processing, CEP) . X kR E ()5 2244
bR 2 5SS B BOR SR, PRLEY 45 N\ D1 A0S 2 P DA — A 7 &% S Al
F AR IR BUEL S5 R, TR — IR, Dok g5 N G B8 T B SR SR AR R S S
FE, B NERE R M T R A A

Step 1 Step 2 Step 3 Step 4
Process;
% Summarization H Configuration H Transformation P Inte_gra_te
Processy Monitoring

- WF: execution

- =
Biz Patterns w WF,: execution

3.2 ET W SEXBIFHl FRIZE S T AHEL

3.3 S RARIRASEIE

AT I T BARKY SRR H R 25 Bk S5 2, A ds Hll 5% S /g AL 45
. SRS, AREEL SR N e LS HCRIR, b S5 B ie B 12 1t
et o, 4IRS B IL SR B et A
3.3.1 AEERHIIRH

AR B g SO 5548 3 0 B R AR AR S5 A A R R B AR A R 5547
e E A AR 55 450, SCRA AR S5 B AL 55 B AR, Pl A T RJER T
A5 o M S — L S5 ARG RS B T RERLE (M 55 413 o

! http:/Avww.yawlfoundation.org
2 https://www.bizagi.com/en
% https://sourceforge.net/projects/bizartifact
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AN R NN N NS AR :Y  (hvi 231 i PEAD PPN /S e o N T N e B
RAE ERARFAAAR AL BARAISAT 407 B AN R Ll 55 2 AR AT 55 40 5 B o

M EE RN ARSI [20]48 58 12 AR M hl 45, RIVESh XY
EAEN— R, BAE TR T RIS, Lot JFATE L IR EREEH
TR s . eI —RAE M g, 5REINLSS TR, s lFiA[38]%
5 Artifact HOCHIIZ1ESE M, iR T Artifact #ERAERIBE, S8 T HE b HE R
o BUEFRZ Y Artifact AT M. AR T AL 55, X AR DR A S5 A 1)
BAESHER, BAEGEMBRL ., EiRiRIARE . KL, X=MEREA
AR, eSS S AR S5 SR B, Bk S N G HL AT AR

B i [ # 3 A B B RSOOSR 22 WA X J LA S IR AR HEAT 404, &
i —e SR, thineds. B3, $UT. e, EEEEA[8,122,124].
W5 3.1 Fow, ARFELGH 5 AN WAL S B E Bl 7T A48 Xl 4545 X
TESEPRADI AR A E I, BA AL SRE, 2k & B A 3
RIS B ER 7(8,122,124] RS — HDILFS B, i Tl S5 B 2R
i PR T ) — b 2513 B (Rl S5 A5 2 B 2 AR R D, — REBTE 3~5 Ao IXFE,
X THEAN AT 153 00k 55152 (1 it 2 AR LD, B — Mk 55 % N — A,
M B A T S T

3.1 DAL R SR 245

ID BP Name Description

Cs Countersign n parallel review tasks

draft-making first, then multi-level sequential review tasks from low level to
DP Document Preparation

high level
Cco Carry Out multi-level task execution form high level to low level
CpP Competing n independent tasks, but other n-1 tasks are disposed

Task T is assigned to worker A first. When A is processing, T is aborted and
DG Delegating

assigned to worker B

3.3.2 WHEANEER

AEAT =TV 55, Toier™ e — TR S5 3B B i, AU T Lk 55 HdiE [35]
W55 HE e 1l S5 A8 O AR R AR A H AR BAR(E B . I LR H A S5
Artifact 152 IXHE il 55 Kol 15 S5 5.7 - Artifact A2 B 2GR BRI T 9 AL (2
A AL ) AL, AT T R AR AT R o 55 R, DT AR e A FR) b 55 SR AE
Artifact DMV 55 bR SCRMY 5547 9 EIE 5. BRI, AR Artifact KA LE
M SR S — S AR OCAE S
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MV 25 AT N I A T R IR LE NV 5% Artifact (A=A I . O T R RARAIL S5 4
X, BT EZRISS Artifact, J8J5 FRYE Artifact Fm i @2 HA A . 78
DA Artifact JyrH OSSR @R T VA, 18 R 2 LSS N s, il 5k
25 R 2 AH G HEATIR A BITHR FAE L . AETHIRIE R, — M in) 2175 > 31284 1y )
A[38]: (1) WML R A? (2) Wy EREMREMAERE? ZHA
[ /()2 R B T AR B S5 AR TR K (A5 B S o — e, ml DURR L 55
1 P B Y R R sk L 55 Artifact, FLfm: SRR, RIS 5%, HRYE
W A5G AN S Artifact &SRR, B LRGI—> Artifact J2 15 Mi%E XA
KBE Artifact. FaN, — A HBMLICEE Artifact VR 515 3 T15 B SR ek
FUAE BN SO B SCRC oS R [60] . X B RTHE A U AU {5 B SEAR AN 553
A, SR, EE T EBE S A RMIUR, XWBSA RS, Bk, KREFE
KN TER W R 54T I a] e & k%5 Artifact. BT — B35
FEABXT A LA T 5, PRI N TR 2 AR Ik 55 Artifact AHX 2R 5

RS ATTECE, AFERESERHRISEN T 5%, N
WG —Hid . AR AT € LA BP=(P, D), HAPIREZSE, DA
B, R S AR Y 55 FE[8,124] . 3E— D i, Z2HnT T 204k v P=(Role, Artifact,
Activity, Rule, Map), Ht
< Role: HUT B PG sh Mt
Artifact: b 55155 20 A IO X 5
Activity: Mk g5 AT IS B
Rule: Mb 25 H Y 55 K 5
Map: A— A%, AEBMEIFRIRA .

WA P SHEEMap Nk oh, HeBAARTRIE - MES. — Mk
F AT HE— 257 A A (Rruter Reesc) o Rrute 245 A2 Ml 555 2 4l s Ml 55 0N 1y
—HSH, RS SURRE HARBRm e, RIS B Uk 5545 20 75 A X bi
IZHE SUFENT . AN SRR I BARPAT I RE A, wI kAT X) Artifact 15 S 558
BUAIEHTY) Artifact SG5], 4504515 Bl RAE Artifact 244,

b 55 1 S AL IR A — G BB, A8 L AACER) b 55 4 2 o Aok A7
HARKZH. i, JATULESCMSZ 00, eS8

SBH: n DT AEZFE 3 fF, EAIRPITINER, &4 n
PNEEEWHATILR, R — DN RFIE ST i & 1R $[8,122,124], Z K A4k

R R
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IR

Role={ry, o, ..., In, Ia}s

- Artifact={csForm}, H. csForm={id int; subject str; desc; str; suggestion; str; ...;

desc, str; suggestiony str; finalDesc str; finalSuggestion str; state str};
- Activity={sign, signo, ..., signy, finalSign};

- Rule: Rrule:{k/n}7 Rdesc:{i—iﬁgﬂ: k /I\%E%%W_j'\jﬁﬁﬁﬂ‘, Bt 2% E@L%%ﬁx%
A, B NCAANEE Y

- Map: signi—>r;, finalSign—> ry.

B RS, 120 MRE] s 0 i 130T R W AR 38 [8,124,125], S
(F BAR SR AT

- Role={ro, <ry, 1>, <1y, 13>, ..., <tm.1, 'm>}, <, r>0E Ch: [ PATHIIES)
SR n PATIESIZ )G

- Artifact={dForm}, H dForm={id int; subject str; desc str; submitter str; accepter

str; desc; str; suggestion; str; ...; descr, Str; suggestiony, str; state str};
- Activity={creat_ manuscript, sign;, signy, ..., Signm};

- Rule: Rye={m}, Raesc={iFFi )5, B HIGEENEEH BN, —HRE LA
i, DR [ DR i B R AR } 5

- Map: signi—> rj, creat_ manuscript—> rq.

T B R R AR 25 B RlA 45 H 1) Arrtifact JE MERTREAS R 581, X
BRI — L T . RSB PAT ERUE, Artifact RS 2K
AARAN, DT ASE A5l 55 23 1 3 e TT DA B 4
3.3.3 MEERIAGI

T 2l SRR T W AR A AR G, — NG — RS B R
R ZIO S AR o« ARIEASF R FH 3 o S A AT RC B S, — A S5 A5 1Y
A TR B AS R S A R R 2Rk IR AR R . a0l 3.3 BT, R SCIRLRE b 45 A Y
MHBE . 2 S EREEPRASEA: BOEAMPATE R aTFH— M
G AR — M ERAR D 0L S5 A A B, AT AT T A S5 I FR R A5, [RIIHR 25 5 b
HRR o —ANACE A I 2SBS0 A TR B— AN R OSCRAR IR 26 A2 BT
A HF Artifact.
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BTGB SRR, Al PR S5 A 7 v B A e AR A R 2, M
FERFAN M SR S AR S5 15 S e PR AL S5 AR Rt 8 T LA, 2 BERTE
RANEIE SRR . AR 3.3 AT 3 MR, SR R R RO
FEREB TG, 5 I Eh R AR ) 20O RAR S 2 B =1
% R I BT SE SRS R R e i, BVEEANARE 2 75 S o

® ® @ CEPmonitoring points

Business model Document Preparation Carry Out @

Configuration ‘ Ca ‘ Cas ‘ Ce» ‘ ‘ Ce ‘
: =< > > >

33 AATEMISIERIRERLE
3.4 WSBEANEE

FIZHeki b 55 4 iR 2 g WD 55 A s n] DUBIE 45 2 B Rt AT R &L -
XH, [FRIRE PA B S OO B B 55 B B . I3k 3.2 Ak 3.3 s,
NEEARCHERE, U8 TN D EXECE .

b 55 K A (1 Z RO A 7] (0 S5 SR AT AN R 35 30, ANTRIME S5 A K 2
WO BRI ARRL AT . 2 3.3 1, AERBRIRCE 1P, B3 3 M
NEEHATENEE, R3NP 2 N NEZEI, WG RS8R
i, HUOAED . Bk, EEENELERETA 2 A, EikR)E R
ZERNAEL . ELBHEANEE 2 1, B30 5 MAF A TE LEE, W
REMANFA 3 MANEFEL, NiKEHNSBREYUEED, SNy AEE. A
i, ERERENERETA 4 B, Fiti)srss foviE.

*® 3.2 2XEANRNEES T

o8 i Artifact H3h ME5 M (k/n)
{ directory, {id 408; subject “review of directors”; desc {sign
director,, “relevant sectors”; desc, poor; suggestion, no; % ¥

MeE 1 directors, desc, good; suggestion, yes; desc; bad; 2:922’ 2/3
general suggestionz no; finalDesc bad; finalSuggestion fir?alséign}
directory} no; state “finished”}
{ staffy, {id 732; subject “review of staffs”; desc “internal {sign,
staff,, staffs”; desc, good; suggestion; yes; desc, bad; sign,,

il 5 2 staffs, suggestion, no; desc, e_xcellent; suggestions yes; s!gn 3, 35
staff,, desc, good; suggestion, yes; descs good; signy,
staffs, suggestions yes; finalDesc good; finalSuggestion signs,

staffy} yes; state “finished”} finalSign}
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* 3.3 EXEAN—PEENHITF

2y At Artifact 53 Mk R (m)
{id 863; subject “manuscript review”;
{team_leader, desc “2 steps’ review”;

{creat_manuscript,

signl, sign2} 2

& 3 <project_leader, submitter Jack; accepter Rose; desc;
company_leader>} nice; suggestion; yes; desc, awesome;
suggestion, yes; state “finished”}

#* 3.3, WRRJEHRE 2 MEERIANESL, B el H 4K 58 i,
SRIG T H A BB E W, &5 HA R SEEFEEN. — LB EE N AET,
I H K EE R AR BB SR AL, BB R IR . BRI, AEEE R
Wiy, Pk )E i keiE .

3.5 WSEENXAENL

Mk 55 A5 2R B ML 55 AT A, DRIl 5 AR AR R A 25 Sl R i, AN
BT T 2&MsLi. Bal, WA REEAENuEEZEmA RN TR £
G5 LA Bl 2 ot (1 77 ORI B Bt 16 DA S R0 i 7 2 R, DR T A A5 A
T RS 71X P A @ A NPT [ AT, BT DR 8 A5 U A il T AR IR R AR =X
W& BUE (EBR AL A o IR AT I, TR TAE A RIS R AR 2 L
M S5 A B I LR IR AR S M IR, PTRA AR AT N %Y. ik, —3t
1 43 B TARRAE[20,21], VAGN T8 F TR REEE A4, For L WFP: IR A5
WFP,: JFATHEIT. WFPs: R WFP,: H 57 M. WFPs: faj8a& I
B0, WFPg: JEIFEEESE . s 3T HE )k 5 A2 24, Rong Liu %A
[3815&H T 9 P fERi, fHE OPy: EEMIN. OPy: BRI, OPs: 43 1%
. OPs: VLEMER. OPs: HWIHER. OPg: BIEMRN. OP;: [FPH. OPg:
H . OPg: 2/t

#* 34 W FEXETIEREXMZIER AL

BP  Workflow Patterns Operational Patterns
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MR ARG A R S5 T8 3, SR aCn] LR O R AT AR
MRy TARRAE A G, 1 23R A R oA 2 MR E A 4 5
HARRIFAL IR 3.4 P [FIRf, 22a0nT A I A s (R U il s A AR
WA G RKER, M2 L2 MR E 1 EHEa E A AL SRR

3.6 FHlERIERIEE

jBPM (Java Business Process Management) & —/NFii. Rif. aJF R HHL
SWMAEEHTHE, R TEENIIRE. jBPM VPSR, AT,
i b BN SRR FR A A A B . JBPMS K DL A4 Y T AR 51 #E R
Drools LU 515, 735 ] FH T $AT TAEGEANR IR MY S5 B B 25 R0 . A
jBPM5.4 SCHFEIEAL ) BPMN2.0 BT S b, b 554 A o BRolk 5545 204 5 DA
M2 R 5RT A BPMN2.0 A4 5 0 R %R . BPMN2.0 /2 H i ol 7l 5%
AR HLARAE, E JBPM HOML S5 BN U IT JE RN A Rl — EEE S
RFRIEN WA, AT raiE, ek S KRR R CE .
A4k, jBPM5.4 S7FF adHocSubProcess (Bl Fiife) RUFRNATEA, AL
A4 R H R AR IR . IRT, 75 23 S ) 5 8 Al R BTl
TR0 38 )RR —FF, BT DA TR 4S ml 2 1b 45 f DL RO RS B I O
ghri, VRS I B I SR P AR B A R BT, DRI EE B R EYE . |
PA B3 A AT, JBPM 584 R MV 45 B AT I AT H S5 1R, B SRamT 25 L [8,122] .

® ® @ CEP monitoring points

Business model Document Preparation Carry Out

Process A

Process B

Process C

3.4 E T FHRBE) Al S5RIZ ST

AR5 DL = A 3 Bk S5 A ) M e Bk e B AR A AR 105 v, nfE] 3.4
Jli7s. Process A. By C AJ Lo TARFB A B A, BNk A T F—lk
SN E, A S8k 55 % . I B8 7 s AR IEFE SAT BT B
PRI B AT %0 Process A Al B L4858 B 1 2 SCREIES IR 55, IEAEIBAT PATHE
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X4 ml, B TPATE R Az 47 2 — AN PR, s N R FEA IO . 1T Process C
A TERL T A SR RIHAT « Ik, 2 RS Ak 45 RE I (R ol 454
A, DS N 53] AR SR 2 i Beih & Je kb S AR i e g o, TR 2 1k
IR Fr .

3.7 AZHFh

N TN AT ITEE, AFRH Boot-strap J7VEIFE AT 1Tl A&
KA ER AR 19 METRIA S WO, Bk, WA ER M5k
R MBI ERAT 0 b, ITERARCCREEIE NS, Baih 5 ks =
B B PAT. 1SS B TRV SRGAMNNAE, XA TR
WSS R AT ICE, Horh 16 MR SCHURE AT AEL R 3L Rk S5 A A AT il B
B3, M 3 R SCHURE 5 2 IS B R el 1% SRR FER B T
AR FESHEHUIREAS, AR 759 m] BUN R TR 80% 9 T . BESARFEAKR A
T 4 R Hof W A AR SR 22—, JRATAE AR | R AN A T —
AT RE MV 55 AT AL RS KA S A b S5 TR A T R B8 I, R] AR 215 ABLA 2
Ko @B SR A EH T EZ R 5, 5 MR LSRR
IR T R S0 (4 S #a oIl 55 U RE o

DT “E AL B9 8EE 07k 3 B il i AL S5 i AR A o XA TS
IRAEAR 22 3705 T H g X LASEELR . ROAAS R A 2 AR R A T AN R R
RS, WAL 5 — R 5 RE L ERIBOG B8l 5 SRR E
ik . 1 H, BMEEATEGR S drAEL AR A, SR I 2 AT LT AN IR Y
PATERAZ, DIRTCIEIE RIS — M A A M0l 55 A8 Y (0 5 3% mT DA A S A )
b SRR Gt WL S5 AR, Hazoll 55 5 Y p AN 7] (0 3 55 5 35 5 B 17 e
15 7 R S5 AR AR 5 A SRPONIAE G8— I PAT 42, INTTIE 21 4t — A% 1Y
H

3.8 ZXBJNG

AR TP AR IR B ) S A ST U B U5 i M S AR 1k 55 AT
9, HRTCA g m FEM S ] o O 1 SCHRe S A A A0 230 0 L S5 I AR i A 5 T B AT
S8, M S IRT UFEAON TAR SR A BOa R s AL &, A5k S5 7R AT LA
PAT . BTG AL SRR, R S5 AREIL F i R T S A B %
SR SRR P LA Pt g% . fea,  SEIERE USRI 1 A E TR IAT R

AT VA AR I8 R TR SR AN 8, N 28 AR AT AR K VE A it
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B2 Ml 55 i R AR AR SR B I M 554 QSR Bl 1 7 ¥ b 55 U A 2 5 T3 VA S B N
AR Foh, — b S5 AR A K il 5 A 2 B 2 b 1, A
AT N T HME S5 O R S e Rk, 2 5 R i S ik 55
F A I, ATz 55 R H SR 7575 B S A U Rl 25 s
TE, AN THRANL S NS5 Bl s th g ~—»
TR A
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FAE ET4 SEHAR Artifact-centric W& RIS B B @12

B o Aol P e A AR AL, JREAE 38 4K R i HA 37 2H 2R P 50 3 i e AN ) 1) 4
g1, [RIthix Ee2H Z3m] A ] T B L S5 S AR AR A AR R A o — AN T TC L DI S5 AR A
BT — AV S5 IR ARG AL ) 2 AR AR R 2 TR AR I, B AT AR TE B B 25 T AR AR A
AT B 10 25 i AR Y L S A AT T B R 1 S IR AR R o P AT e B
AITC B BV S5 AR AR AL HEAT b S5 TR AR BB, 1 JE 75 56 4 MBI AR S B B 5%
FEREAY . PR, ATACE I S AR B A R T 5 b S IR AR AR AL 1 5 RICR A
BRNCE, HRERERA R R, 3 JNM AR RME RN, BT
TR —ANT7 T, (HZE X LAE S o O DI - AR Y HL H A5 2 A ok Tl
FENESSRE. AT RE RN 2, g 2 R A4n
Artifact-centric BRIV SRR RO T HPTICE @B T, MR Br B
(1) Artifact-centric JitFE AR [l &, I = B 7 g R i AR R E S AT A
Artifact 2E iy 5 AR fC B RS2 B Artifact-centric Mk 45 RS 1) BRI E

il

4.1 g5

HAT, AR 25T AT E I S AR g iR ok . XL & 7 A AE S
E AR B A AN TTRC B A, RN 2 R AR RIS, Lin EPCL YAWL
WF Net SRR AR 5 347 1 AT B RRAR BT 78 SN T 3RS S H iR i,
— LN SRR A B S O AR T k. AT, XS] B R AR Y ) R A
TTEMNGE 771 F A TAE G LLIE B A G B S5 AR A A 4 FA T AE 72 1M
BRTRI, HRETEEA T Artifact-centric MR E A 7L . SESRHILAES)
Rl B S5 AR A T IEAN ], s R A ML S5 AR AR A R, T AE
Artifact-centric JFEEAR TV, MRS S BBV SS N, R AR S
b 55 AR B A v] i B VA AN BEIE T Artifact-centric YRR LAY TC &
Artifact-centric Mk 45 AR EAR 7 V5 B A M LAR G LAE B8 O DI S5 RAE B A B
HHLH, P REATN R T RS REEEN B, FILR
Artifact-centric JiL R A B L B AE FIG AL B B EAA VR I R .

4.2 TIEEER Artifact-centric I ZRIBEE S %

7E Artifact-centric MySS AR @A 7w, — SRR LUEE A Artifact
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AT, —RIM S, Artifact-centric MV R AL B Artifact. IR 25 Al 55 F )
=R EMA . BEAE N A Artifact-centric N SR R AR AR T, 1T, -+, 'EA1HY
A T R— M EF R Artifact-centric M/ S5 FEBIALT, WA 4.1 Fos. DEE THT
KL, I, T AE R, BIHA; €4, S; €8, ViSV, R SR. MX,
A 11X N A Artifact-centric Mb 55 i AR AR AR 4, T AT 8 1R X 22 Arrtifact-centric
MV S5 W AEAR B AR AR AT & T RAF 2R T Artifact-centric MV S5 T

— N0 C B R AR TR 2 AR S i R R AR AR I 25 A IR, (Rl m]
fic B AR A AT N A R AR B AT A T 4E[48]. 7E&IF Artifact-centric Mk
AR, 75 SO0 FL &N H ST RO S R o (R Artifact-centric
WA RUNIT, = (Z,V,R)F, = (Z,V,R), "EATH ML 558 4 AL R i
W55 Bbs. Wi TRl —LeIkFK Artifact 2644, BI1.Z.C, = M,.2.C, EAITK
P [R—A> Artifact 28, SR EATRT BEA AN [B] I 2k Je 1t A A am i B . T, L
L&, JFAS Artifact-centric M55 IR AL K& I FE N SE 4.1 B,

IV1I+IV2|+ | B I |
I I I I
! ! —

—_—— === —_—— ==

[& 4.1 Artifact-centric M SRR TR =ESEH

&3k 4.1: B Artifact-centric W & RIZERMNEH

¥N: I, =(ZV,R), Il = (Z,V,R)
¥ 1, = V,R)
1. 1,.Z = @;
I,,.V = I1,.V U II,.V; [l merging services
Il,,.R = I1;.R U I1,. R; /] merging business rules
Z, = I1,.Z N II,. Z; I merging Artifact classes (line 4-11)
M, Z=01,.ZU,7—Z,;
foreach C; in Z, do
Cn.A=0; C,.S=0;
Cp.A=11,.2.C;,AUII,.Z.C;. A;
10 N,.Z=1I1,.ZUC,;
11: end for
12: return I, = (Z,V,R);

3
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H b, BT Artifact-centric IR A A S Artifact A= i HAT
ZEH, R AT L@ 43 B A X N Artifact AR fiy 5 SR () & I R SR AS
Artifact-centric WS IRARE ALK & JF, 401 4.2 Bos. AT Artifact 25¢;, A&
JER BB Artifact-centric JRE LA ({151 Artifact 4 an A HRLRLALM  FIALML, ,
I3 N Cy BB 8 1 SR RPIRASEE G AR SS R & DL AR SV 25 KU I £ &
BT EH. SRR E TS Artifact (94 A B R 3T XRERI B3R 2
J&» AT LA B — AN 52 B Artifact-centric Mb 55 i FERE

I;=(Z1,V1,R1) I,=(Z,,V2,R,)

LMcy: (Allvsll)x Vi, Ru LMc;: (A21,821), Vo1, Ray :

A
LMc,: (A127512)r V12, Riz i + : ALMc,: (Azz,Szz), V5, Ry :
1 H H
!

> >

] ]
i ALMc1: (A1 UA2,S11USy), ViU Vo, Ris URy i
H ALMcz: (A].Z UA,,S,U Szz). Vi2UVa, RizUR2 1
| H 1
] ]

& 4.2 ETF Artifact & ap B HAIR AL & H L) Artifact-centric RIEHRE A& H

Sk 4.1 1) 2-3 47 JE X IR S AL 55 R i 26 & 34T & JF 4-5 AT R X A E S
Artifact X745 IF, 6-11 ITxFE S Artifact 54474 3, H P #5 Artifact 2%
R R S AR EE G I . BIEMIEIRER 2 X EH & 1) Artifact 25537
AT A IR e I, BXE K Artifact 53R AN, WIEEE 4.1 HEE
HENO(N),

4.3 TIEE R Artifact &£ B HAREE

BT UL EAr#r, @i s R S A Artifact AR i B B C B
SR SCHLEAR I Artifact-centric My 55U FE AR AY (1) IC B, 1X A2 A% 2 1) 32 B 7T R .
5, $E Y Artifact 4= 4y B B B (Artifact Lifecycle Graph, ALG) FIHE & Skt Artifact
A R R AT RO AL A . R )5, TR Artifact 4= FUHEIKI& 6 071%: 1E
G Artifact Az B A, IMABCEED, (FHER—APTECE M Artifact
A K E, X Artifact A AR EATECE, JRRI Artifact A= A SR
RIBCE . EXI A Artifact A= i A IR AL B Artifact A= i J& 3 HEAT X RE
R E S, AJ155]—AN 52 ¥ Artifact-centric WA AL, Artifact 4 iy & IR ()
e B T EESL A ] 4.3 BT
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ALM < describe ALG
- yratol
configu’@ lmerge
add configurable points

C-ALG < ALG,

4.3 Artifact 4 ap BIBIE RN EC B /5 5%
4.3.1 Artifact & sy B HAER AR

Tz Artifact A B A € X, FFga Artifact A fE B R 45 M40 IE
FAPERONE RS, andE RN B E X 4.1 FilsE X 4.2 Fiw.

EX 4. 1:(Artifact Lifecycle Graph,ALG) T Artifact C 4= i J& BB AL ALM -
Frxt SLH) Artifact A f R EC A — AN E R B, b B R 25 1 — Ak 55 )
MAET L, BRLARIRNNALG, = (Sc, Ac, R, 1) FerbiSo 4y Artifact CHPRZASSE
Gy Ac € Se X Sc A RIAMES, RS Artifact CHSHNE S FLN IS
lerAc = (2R — @) N—ANBU, 856G a1 R 3 — AN e B 5 AR5 .
EXTe = (sy,sy) € Ags |lc(e)] > LEMEARATIE T 1o (e) L 55 BN AL i FE
AT IS 296 AT REAR Al R IR FAH R IR 254 Arrtifact CHPIRZS s, &L s, 75
BT RS Artifact 25 i 5 A AN Artifact A= i BB IR TR R, R
fEH TR, B A T AE I A I BARE X 55
EX 4.2: (Artifact £ HEAHEMNESHLETRME) 1 Artifact A= dr & JHE
ALG; = (S, Ac, Re, L) REEFIIERR], 4 B e 2 UL T &1

(1 ALG:A HAUVHE —MIEIRE
(2)  ALG &2/ — NIRRT

(3) XTALG IR — IR, BB — K MNIHIRIRES B RS
IEAE

(4) X TALG TR —ANAE, BIMts 17— kS AR5 .

K 4.4 Artifact ZE dn B0 Ps, IRGES A S E AR IR IRAS, IR
& G A H BPRZIRIRGS, B AR DA — R NIHIE RS B &R IRES
fiie b, JF BRIt 7 — Mk S AE sS4, FiZ Artifact
Az i Ji S PR S AR A LA D
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Y
PR <--B &Jiws

4.4 —A~ Artifact & 45 B BRE RO 51 F
4.3.2 Artifact &£ EAAEINEH+

[F, FRATERE Artifact A= dn AIAE & IR B, 0T B RPIRS . AR
AL 55 U] DAARYE £ & B H48 A B4 AT G 0F . X0 Tl ek 3, BN A
JAIEINALG,, = (SCL,,ACL,,RCL.,ZCL.WDALGC], = (S¢; Ac;» R0 le) CAIC J& T A%
Avrtifact. BALGy = (SmyAms R, bn) WALGe MALGe, 163, WA S, =S¢, U Sc,»
Am =Ac UAg» Ry =Rc URe» 5Tl Mlc, &IFHIMUN RELL, 7T E SN

lCi (e) e e ACi Ne e AC]-

Ln(e) =1 Ic;(e) e A, Ne € Ag, (23 4.1)
le,(e) U lcj (e) e€A; Ne€ ch

BT UL B R B 9 %, nTAR B Artifact A= A A R EE IR,
WL 4.2 Fion. 5005 4.2 B85 LAT R ERPRES S SEA . ARILEES KA
A58 FU A A HEAT & I, 2-10 AT IR R 7342 43 0 B 4% 1) 0 B DI 5 B0 4R
AT F, BEPA Artifact A4 dy A AR — L E N A [, B
|4, = N, WL 4.2 FIRH R E 24 NO(N).

B3k 4.2 B Artifact £ 4 B HARIMNAFH
BIN: ALGc, = (Sc,Ac,Re,lc), ALGe, = (¢, Ac; Re,) lc))
| ALG, = (S, Am R L)
10 Sy =S¢, USC/.; Ay = Ag, UAC/.; R, =R, URC]_;
/I merging nodes/states, arcs, and business rules respectively

for each e in A,, do// merging functions (line 4-12)
|f e e ACi Ne e AC]- then

2:

3

4 lm (e) = lCL- (6)1
5: elseif e ¢ A, ANe € A
6

7

8

() = Lg, (e);

else
L (€) = L, (&) U g, (e);
9: end if
10: end for

11: return ALG,, = (S, Ap, Ry, L),

FFLLE Artifact A= e A WIEI & JF 5%, A€ A Artifact 25 i J
B & R BRI E 3 4.3 P
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X 4.3: (Merger Operation for Artifact Lifecycle Graph, @) WM 4t
i FMBEINALG., = (Sc, Acy Rey Le)MIALGe, = (Sc;, Ac, Re, L)) CORIG BT [H]
K Artifact. X A A A E & I ERAES T LLE X F s ALG,, =
ALGe,@ALGe, = (S Am R, L) s NG IFERALG, AL 4.2 1351,

Artifact 4=y B 1 & IR BRI 45 A2 — > Artifact A= dn B I, e
TECRPIANA R B T 145 s 3. A . BESRSE & I ISR L 45
BT A, Rl Artifact A= i A I G 97 B4R IR B0 L 45 SR A AT R,
BIE TR A UsoL. Bk, TP Eagfr, TR RE#H 4.1, ©3# 4.2,

ALG;®ALG, = ALG,®ALG, (238 4.2)
(ALG,®ALG,)DALG; = ALG®(ALG,DALG;)  (AF 4.3)
EHEH41: <G >N MEARG, HTGH Artifact £ B IHEIMES
ERR: GHAETES, @ NG R ueH i e s HE M, TR,
EH 4.2: REARY< G @ >H—FE, HhGH Artifact £ dn HHEIES .
ERR: <G @& >N MBAEGH_GBHORE LGN, iFE.

HA 4.2, 43 A751, nA> Artifact 28 ai i I 0 & R 45 R 5 6 AR R
FPBRA KR SAEAE D AR R AR, Bl H0E R Artifact A= iy J& ]
KETUE B CHREHER G S, REHARIAB RS FRAE
A ) Ja A AR, HIX Ry Artifact 2E a8 IR i AL 0 A B E
TR, DIEAE SRR ISR Ok, AT AR AR .

ALGg; ALGCj ALGy,

4.5 B~ Artifact 4 % I HAE & FHHY 65 F

IR — A7 R BB B A Artifact 4= I &3, WFE 4.5 Bk,
R BIGHME R OE TALG, MALG, FHIFTE G E . 144, By RETHA



34 TIT A oy B I Artifact-centric M55 A FE A] i B AR 51

AR B BIR T T AR B 5SS £, fEALGe HIRT T {n}, 1EALGe, HIRT
T {re}, ILAEALG,, T34(4, B)IR T T {ry, 16} MiL(C, DK A T—A 4G K,
DAl e 30 5 I 1) JE R BT L 55 R B 5 AR

IR, AES I Artifact A8 A I AT, 75 S e A A d R R A 45
LAV 50 28, A RERA 8 3L [ A 45 ORIILL, DR DA AN 9] AR AR A o ) — > Artifact
) A= i IR A i 4 AT RE RS —REM o [RIRE, bS5 U iy 44t ) BEAS —
IR, EAZ IR AR SCRARIT I DRI, AR B e v SN [R] i 44 22 TR R AR AL
JERITECIU R R, HA MG — M. R LURA S st w3
44 M UCAC 7100 X F AR sp—A> Artifact 25C, s € S¢ NTRFEEAI AR (A Py
M FIHALGe ) — VRS, [FFEs' € S AR AR AR Pk P, o A i WAL G 1Y
—ARE . N T sHs Z R AL Simg, A% % 25 G BV EANE U AE U
B, ZINEE AL G UE B g 0 (Rl S IR AR AL R Bl (R AR 25 LI H [32] -
TEVRAREE R FH Levenshtein R85 (SURRZmHREE ), BIE TR — A7 o e
R — AR TR R D R B (Pedn: FRN. B, BR—AFRD K
HORTHFAEEAR UL [126] o 8 SCHAUEE AT R A WordNet 3817 it 2 578 3
KA [127]. WordNet (05— R F3R Al AN BLiA [5] AR L ik . Bk, 7R
FH WUP 503 [ 128138 1o 2% HE 9 A B4 75 WordNet 504 2 Hh (178 5 R J5E e A 12 1)
FIAHRNE . T TALEEbRSE (PLln: 5P TR VNS, BRI A S 24T
PRIEALSE » TSN BR A5 B AR ALLRE R AT 2 TRIENE AN SURBLBE (1~ 1, A F

LD(L(s),L(s '))+WUP (L(s),L(sY)

Simg(L(s),L(s)) = - (23X 4.4)

Hrh, 0<Simg <1, LDFMWUPH &R IFIL(s)5L(s) 2 [H]3E T Levenshtein
BT WordNet HIMIUE . s fEsHIBAEITRL, 4 HAY 24Simg(L(s),L(s)) =
minSimg, I HASF{Es, € Se, ffi15Simg(L(s),L(s,)) > Simg(L(s),L(s)), HHH
minSimg 5B E
4.3.3 AIEERY Artifact £ 4y B HAIREY

FERoR, 4 RTBCE B Artifact A8 AR 4k e S, e X 4.4 s

EX 4.4: (Configurable ALG, C-ALG) HJFic & 1) Artifact A=y AWK —/JC
HC — ALG: = (Sc, Ac,Re, e, AS 16, RS, ForfiSe, Ac, Re, L& SURTALG - 152 X
—5, ASEREE A RIAES, SRR E RN S NES, RSOOSR E 2R
A

TE ] TC & ) Artifact 254 B HHE b, v & A [ 10 i & ] A2 blocked B
selected, #HBCE Nblocked, WIEEANTrSOMEFodets T m] AL & LS5 FUN AT PL2



52 S HRZ 22 AR

removed i selected . P L E 1) Artifact 4=y i E W EC BIE B an ] 4.6 fiow, H
H{r, 6B =AM ECEIET: {16} (1 A{re}. BCE SRR E AR HZEKIA
AR, S A9 T I C B S — A BARAE A5 U e, e € A, "Conf (Ic(ep)) =
{r}"F1"Conf (e;) = blocked", Hfl (e)) —MAIBLE KNS INES, e &5
AL B 1A M. — AN E TR T RERIEN"Conf (Ic(ey)) = {r1}" = Conf(e)) =
blocked", /=245 —NBELE AL, 25 ANEE MU AN

G 3
{r} {re} {rure}—----- > {ry,re}{ri}{re}
® ®
{r:} {r:} {r:}
© + © =
{rs1s} {r7} frard AN > "selected"|"blocked"
® ®
{rs} {re}
® ®
ALGq; ALGg; ALG,

4.6 ATECE MY Artifact & v EHAE h a9 BC Bk iF

N T AE Artifact A= i i I EI O PTG & A, BATIR I — N EL H e &
I B Artifact A= s & 3 B TR R AT G B, Bk 4.3 Pw.

4.3 FFEARCER Artifact & 45 F HAE
#IN: ALGe, = (Sc,Acy Reyle), ALGe, = (Sc; Acy Re;hle,)s ALGr = (Smy Amy R L)
HWitd: ALG,, = (S, Am, Ry, Ly,) with configurable points
N,, = {n|n € S,, A [n*| > 1}; // set of nodes whose outdegree is more than 1 in ALG,,
F¢, = {n|n € S¢, A |n*| = 0}; // set of final sates in ALGg,
Fe, ={nln € S¢, A |[ne| = 0}; // set of final sates in ALGe,
for n eachin N,, do// generate configurable arcs (lines 4-15)
for each e € n* do
if (e¢€Ac, Ne€E Ac) V(e €A Ne & Ac) then
e is configurable in ALG,,;
end if
end for
> end for
11: for each n € (F¢, U Fe, — N,,) do
12: if |ne| >0 in ALG,, then
13: the outgoings of n are configurable in ALG,,,;
14: end if
15: end for
16: for e € A,, do //generate configurable sets of business rules (lines 16-20)
17: if (e€A¢ Ne€E Ac) A (¢, (e) # g, (e)) then
18: l,,(e) isconfigurable in ALG,,;
19: end if
20: end for
21: return ALG,, = (S,,,An, Ry, L,) with configurable points;

oOoN TR WM

[EN
o
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EHL 4.3 W, 1EA IR Artifact A= A HARIP T F R A48 H 2 M
Mg, ROk B T ARG R, Wz iR TR E R, 4-10
AT RIS AT L B A R R T X FALG e BUALG, H— M4 EE 5L, B AEALG),
g, S R AT E A, ZR R N ALVE R 11-15 4T, 16-20
AT X LA A g AT FIWT, 253 BB S BUNEE & A —FF, A IRk
SIS RATRCE . ik, BAFE: 4.3 FER 5 HINRFESE R A ik ik
ITPEFRHIWT . BN Artifact A=y A BB — LA N KA R, B4,] =N,
M 4.3 IR R 22 FE A0 (N) .

ALGyg;

(a) (b)
B 4.7 &3 89 Artifact & v B HAE P HIBCE RO~ %

. B 4.7 (a) F, J(C,DYM(C,E)RVECE M. M T H—&ik45 4,
A 2 AN ERE AN L, WA g A R AT ECE Y, il K 4.7 (b)
(C,DYETTBLE N, X F&IF0 Artifact A= B B Rl 00, 253400
kB TAFER G BT 7ARENESNES, WXL AEE IR Artifact
Az i A B A BT BRI S5 AR B 2 TR B . N B 4.7 () 1, J(A, B)FT
T 1ML 55 U {ry, g Y350 R T T L1
4.3.4 Artifact £ ERARBNEE

ST ARG E R Artifact ZEdn B, JRATATEASE SC Artifact A= iy i 391 K IC
B, WiE X 45 .

EMX 4.5: (Configuration) X} T — Al fC B ) Artifact & @y f 1 K
C —ALG; = (S¢,Ac,Re, L, AS, 16, RSC), "ERIFCE N A— AW Conf, Xt H A
AL B AR T BRI, X TxeA®, xPACE N selected B{# blocked, Ef
Conf(x) = selectediConf(x) = blocked; %I Ty €l¢, yn[lE NEAGHK—
MEEEE, Weonf(y) =y, Hy cyHy' # ¢.
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XtF Artifact 2 dn U EIRIEC B, JARBCERNZ M, ROE — K FTRCE )
ILHECE DY blocked, Wi Fri L 55 N ol Bl L4, AR E. A5,
PR N B AT C B ML S5 A AT R B, BRI T R E e B BB RO T
b, HeFLLEp ., ARFESEH Artifact A= i WK EC B 50, 5% 4.4 Por.

B3k 4.4: Artifact £ S ARIENEE

BIN: C—ALG; = (Sc,Ac, Ve, lc, A, 16, RS©)

Bl ALG, = (Sy,Am, R, Ln)
1: {i} = {n|n € S¢ A |*n| = 0}; // the initial sate in C — ALG,
2:foreacharc e € A“ do// e is formalized as e = (s, s,)
3: assign a value for e according to configuration requirements;
4 if Conf(e) = "blocked" then
5: AL = AC —{e}; 1€ =1¢ —I.(e);
6: Ac=Ac —{e}; lc =1, —1:(e); [lremove e and [-(e) from C — ALG;
7:
8

while 3n € S¢ Adp:i > n do
: for each outgoing e of n do
9: A = AC —{e}; 1€ =1 —I.(e);

10: Ac=Ac —{e}; lc =1l —1:(e); [/lremove e and l-(e) from C — ALG;
11: end for

12: end while

13: end if

14: end for

15: for each element I-(e) in I¢ do

16: assign a value for [;(e) according to configuration requirements;

17: end for

18: return the remaining C — ALG;

R, 58 1-14 47 v Artifact A= A BB P AT L E A B E . W R A A D
#9 blocked, M43 HI7E T L & B AL G R A 1A A4 A L BRix %10
(5-6 7). HCE N blocked (il 245 5, X5 SHERERIA I AAEE N AR
AR FIARGIRES R, WIEIRi%A M2 & ie &I MNEE Lk (7-12
170 15-17 47y Artifact A4 a il S AT EC BV S5 RN L & . B0k 4.4 HH g
IR B E 6 AT L A 1) 1R AT G B L S5 N AR, 1T Y RS AR AT DL 2
WA R, RBEC — ALGH A NZ&A i, WHE 44 KN RIS REE L
NO(N), RUONTTECE (A m sl 45 A & 4 B B FANHREN .

BT 5% 4.4 Artifact 28 d A IO BC BLAC PR AR, IS EIEH 4.3, Fi4h,
A T B 2R RE , X O L A i S P AT AR B B A R SR A 24
B tetn: Ear A EE IR I AL S5 .

EHE 4.3: FLEFIE 4.4 1B E S R S IR Artifact A= a5 1A

MERR: 4ATTCE A AU E Y blocked I, WIRZIL# 4w, JEN R SLIERN A
()3 ANAFAE MIFARIRAS BIAT TR e aa RS B B AR, WITE 181247 R 2 15 T L B
NG R ERR, A LRI B A A Artifact A= i i 1] A0 45 F A4 L
PEJR o XS T AT G EL A 55 RN 4R 5 S VAL OV HL ARSI 148, oLk 55 U
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FIBCE FIAEAS 2B Artifact 28 dn i W I S M AL IR R RSB 1R . Dk, B EL45
132 Artifact A= i Ji 3 B ORFE S5/ A0 IEBF A

4.4  SCIESTHR

ST AT H ) Artifact 4= A BRI ECE 7%, A4 1ok 3 I U7 v
(St b A % . i 4.8 AN Artifact ZEay AR BB 1. E6 T (2
W, JA(C,D)YRIL(C, E)¥IHR L & Hselected, rICE Nremoved, {Hr At & N
selected; TE41 5 (b, 1 (C, D)W HL & Aselected, (Hi(C, E)#E L & Fblocked
r Mrg 3B B Nselected . ik ANELE RN RE, WEHENN
SEFIAL IERf I Artifact A=y I .

By y ©
{rlxrﬁ} {rl,re}

®
{r2}

©
:> Trara}

Configuration 1

(a) (b)

Configuration 2

& 4.8 P Artifact 4 45 B BA R BOFC B 5+

XA CHECE R Artifact A2y IR RL AR OG5 BT LR 4.1 FoR, wl %
Artifact. JIR55 LSS RN 2k Bkl 7. PRk, Artifact-centric J AR ALK
Wi B AT LU I AR A AL Y Artifact A= i BAAR R AT B R ST P . IFSEAS
TR R

< 41 EECER Artifact & EHAE

Artifact, Services, Business rules
C-ALG Cn = (An,Sn), Ve, ={x|lx=r.vATr€R; } R,
Configuration 1 | C; = (41,51), Ve, = {x|x =r.v AT € Re,}, Re, = {1y, 73,74, 75, 76,77, T}

Configuration 2 | C; = (4,,5;), Vi, = {x|lx =r.v AT €R(,}, Re, = {11,715, 73,74, 75,76}

4.5 FENG

AREENT Artifact-centric MV IR FEAE RS, SR ATECE @A . Bk, K
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FH 2 B9 BORZS PRI AL FE IR Artifact 25 iy 8 IR . 33F— 25 i, 52 X Artifact
A A SRR Artifact A= A HAREAY, 4t Artifact 28 A IR AL & 5F
DA K= A mT G B Artifact A= i RS B B0 . BT, Arrtifact-centric MK 55U FE
R () T B A R S 1 Artifact 2E Ay L AR O C B RS . 1% VR AR
(1AL & Artifact-centric Mk 55 I AR A 2 AT, AT LLE IS 48 S RUUE R & FF o0
FI SRR T AT B AT F A F AR IR, [FIN A TS 32 H G B Sk ) e A S5
L IERAE) Artifact-centric ME4SImAERAL, Rk, AZATACE M Artifact-centric
MV 25 AR A 7V A T4 En I S AR () 5 AR, S mnlh S5 I A AR I 2%
2, FREE SRR = .

A 55 Artifact-centric Mk SRR A T G B A T VA R B RE T Artifact ZE 1y
JEBIRBC B, X PP AR T B A Hd 1 [R5 4 R AR AR A IR, AR TR
TA R A ARAELEA R B [R5 2 AR L, DU A 55 0 7 v 75 B2 386 n 171 25 75 Tl i
B Ao, ARZTEXF Artifact (IFECE R R JE M ECE, A B E
ECE . B, —/NFE 5241 Artifact-centric Mb 553 B A A 1iC B 7 iR 75
B Artifact 4=y &3 2 (B[R0 FIBCE A Artifact 2088 @A E . [FR,
A FE (1) Artifact-centric Mi 5 R AR v] L B AR 5 R0 . B B . RS
LR R N TCE KRG RE, R AERDREE (o 34T 1, & A R b B 1)
Artifact A= iy J& A (0 B & B A, R KR T OB AN E T N 40ORL B 2R Y
Avrtifact-centric Mk 45 iR B AR T AT ic B A 5 vk SE E R RE A 4, %
oy WAL 5 TRk T B4
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$5E Artifact-centric A FiRIEF A WARE AT L B B IEHELR

— TG0V 55 (R AR ABE B P Bl A R FH 1R 30 8 B IE e 7 A 2 AN, L T T
B S FAR BRI R [R]— k55 2 Ab 308 . ARV S5 HE ANl WU A 207
Vo AT B 1) 55 Yt AR 2Rt g ol o EE P U h T B AR R AR A 4 K B i) 2R
MM, A LS5 RS AL v] I B 0t 98 32 A T AE AR e i LUE 3 8 0 DIk 553
2, AReEH T#H 840 Artifact-centric Mk 55 I A2 AR . ANSCER 4 % rp R ZEHt
T T HA Artifact A= iy A BARME S B P RCE, SRR AT I, T 4
HH > BT 5 RE A 4IRL E F) RT G B AR T VARE SR, A EE AR Y Artifact-centric V5%
AR A AT B AT VA RS, F e A T g A TR . 3k
1321 Artifact-centric MV S5 FEA AR A I BE A 1508, $2H Artifact-centric Ml 5%
MR SR & I . IR TR M “nrAR” 5 “HL[” RiF, 7E%
AR R RS AT A, RO RTC A B E AN G BRI, RS E AT E
() Artifact-centric MV 55U AR o BT WG BRI AL (04T J9Ie e Bk I, A
o & HUBT ) Artifact-centric MV SSIREEERY . N 1 AL S5-I AR AR () e B A
ETHREBER TR X RERNME S TICER M . Wi ORFEEAT B HE 5 R
PRI SE A o3 A, R T A E TR A Rk

It

51 5

A, VLSS 77 SR E K AR, AT SRR AR AL A A4 B R e
PIdike 2 “witEH” BERNEL, T ERBEBRAE N —A0] € fil 8
A 22k AH AL A A Y B 3L R A AT AR A4, HLERAR TR R . T AR,
Avrtifact-centric)k 55 I AR B AR T VL O BT A . AH EUAE St 32 OVETE B4R I
P TAERALSY,  Artifact-centric 7 VA& ARk 55 Artifactz b, 456 T HdE AR
W7 k55 B HE R AL T — AN R Tk S5 SRR E R e AL . BT, K
T Avrtifact-centric Ml 55 i #2 B B 78 £ EHAE T ETE XMW RIE F 5 0 i
[61,129-131]. VM &K IN[106-108]%%. #R1i, KT Artifact-centric)l 55 i fE vl ic &
AR — PR 1) BUE A Rtk . A T F i Artifact-centricll 25 i R AR Y ) A5 XL
FMECKA, Artifact-centric)k 55 A2 P AL B AN 7 — IR AR fif R ) i) 732

ARELH—ASRBANUN 58 R — AN ORI 55 HE B LR AR B, Skt B ]
e B S AR A I I SE TR oK o T2k 45 75 BEAE AN R 3 T AT &, A F
T A R ZH I SR E I S B B AN FE LSS T K, T2 T AR
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IMFRAERLAR R, I T AR A A (R R A, BEAS T iZ k(s B R R EAE
T BIHET

255 R NBESE BE A LGS I s bR SS . todn: (KA ANE . BRKE
2 HBHE AERIETEA (sub_App) J&, HHHRIGE T JIAF HEB B, Eldep_Rev:
BRITE A% res_Survey: FEIXJEZRSA . str_Rev: #riEH L. dis_Rev: X /&
#%. mun_Rev: TR, HR/G%% (archive). [EI5.1HIK5.2)91% A 5 Hiid
it Cpublic housing application, PHA) M. 45 7 A1 A 5 N 38 17 1 Artifact-centric
M AR T R AL IR o IR 25 B FRAT AR ArtifactiR 25 (1248 1 3 5 Ml &5 0 3 47
Ko PS5 MARBAY AR F AL, (HA AN FE RGBSR R 55 AL 55 AL 48
Ho HTI MBI EAIR, P 5 S HE) T R & MR
AR,y SRR K A ] A RN JT AR o e i i e Sl A Ak e N BRI
FAS, Artifact-centricyll 55 AE AT G B EAR RSO B3 A1 IR Hh i AR AR R 1 i) R

__ R sy T T T T T T T T
fgnﬁa( A‘;" | sub_App:{}{A}—dep_Rev:{A}{A}—dis_Rev-{A}{A}—mun_Rev:{A}{A}—archive:{A}{A} |
Applicaffon Form

ID
i L 110 r1 ri2 13 r4

ann_Income . )
hou_Aera sub_APP dep_Rev dis_Rev mun_Rev}—)( archlve)

dep_Review
dis_review
mun_Review
qua_Num
state

Applicaon] | | T —m e ——
ffnﬁm" IrServme:{ReadAmfact}/{ModlfledAmfact) |

app_ID Applica n Form |iub_App:{}/{A}fdep_Rev:{A}/{A}fres_Survey:{A}/{A}fstr_Rev:{A}/{A}fdis_Rev:{A}/{A}fmun_Rev:{A}/{A}farmive:{A}I{A} |

name 110 ril 8 r9 ri2 ri3 ri4

ann_Income

hou_Aera H f

dop Review sub_App dep_Rev)—b(res_Surveya—b( str_Rev )—)( dis_Rev )—)(mun_Rev)—)( archive )

res_Survey T T T T T T T

str_Review

dis_Review | | | | | i |

mun_Review | i | | |

qua_Num

state 3 ‘

SRIM, O 1] B R A BT 51 8 ZEAE TR AEAL G I ATE Bl A 0 1L 45
F, ReeidE T = B 0 Artifact-centricMk S i A A VE . W H., £ O
A B R AR AL G R R R EARMSL ), BRAEEAIIERL B F R P A
SR, TEArtifact-centric)l &I AR AL A, AT L B AU FE 0 32 88 2 FLAH CHR
[132-135], HMERIX H AT A HICE TR e, DAL & BN R B
TAE,

A A D EER T A ArtifactZE Ay B AINE SRR S, AR
(128 S3EAT ), T A 2541 %F Artifact-centricMl 55 i AR TE RALFE R 1 T — A ek
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(RIERL I P PTG B AR TVAME S, 25 RS T REAR A AT B 45 SO I T =R
HAAM, AR 2 ZorRk AL LU YA 7T -

(1) $2 T Artifact-centric)k &5 i A2 T A AR AR I & F#84E, P~
KT ZNFEB AR — M A S IR

(2) TR uERW “nl48” B “Fe[E” PIRHE, BRSO ) e
Bo & A, FHONmTEC S B AN I EC BT, B 2453 3 n] Tid & 1 Artifact-centric)l
SRR A

(3) AT HERESIGEMRERT, KTEFIEF R E NS
REPR, IFHAR AL T3 R BBy n] B B R R (1 e B R (45 s

(4) FETHUM G E R PRE 5 HiE B LSRR A s 2 B, 25 Y 1 B B I RE R
KoM, UESE T 7RI R

ARFEMF RN FHLN T 5277/ 4 Artifact-centricll 55 I A2 2 AL 2
53771 th Artifact-centric)l 55 i B2 P B £ 4577 V2, EdE Artifact-centric)lk 55 i f2 7%
AR A . AT B A Artifact-centrick 55 i FE A AL 3R A 15 G B 45
4 B Artifact-centric)l 55 i AE I A L B . 2847545 tH— D FLSE I S0 504
Ut B AR BT VR A R0 . BES 1T X AR B A T AT B A5 IR 48 tH ARSI 78 TAE .

5.2 Artifact-centric B HEIBEERLIER

A 5] NSCHR[62] 7 12 H i Artifact-centric)l &I AR T ALY . FETiZIE R
R, AR ZEHE Tt Artifact-centric)l 25 AR F AT RC B 2245 . —/MArtifact-centric)ll
SRR AL A =R R Artifact. RS AL SO . B, —A
Avrtifact-centric)l 55 IR FE T AL TS mf AR A — AN =6 dM = (Z,V,R), Hz
N—/MArtifact schema, VHIRHIEESAEZ LIRS AN SN FIES, L
YT BRI R AT S5 S HR[62] . VRS, A I AR 52,27 (4
RIS AT AR, FAT B A BT Ak e ORI .

5.2.1  Artifact 5§ Schema
B, BBAFAE LA N A TEBREE & - FEA I 2R ALT, | Artifact class#4 C.

J& 4 A ArtifactiR7S S FArtifact class € € CIID S ID,. —ANRALRT =T, U C
R —A TR THEA RN R D ().

1E Artifact-centric 77, —ANArtifact/g b & AL i — AN el 55 sk,
HAArtifact@ & B HEARENES . BNEHEE —ANLFRSEM, FEAM
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FIEUE R AFRER S, el f55d . B AM . i RAEE . Artifact2l
AU 1 B B % 25 Artifact ) — AN IDS . 7EArtifact-centricV 55 AR, [F—38
Artifact o] BEFELE 24N 52 46, PRI E e X Artifact classS i [F] 2R Artifact SZ51 1) B3
ity R

X5 1: (Artifact Class) —PArtifact classtifis fis g ALK &4l % 4L
Artifactsiifil. —/MArtifact class CRA— N4, BIC = (n,4,7,Q,0,F), H
tin € CR—Atifacti %, A C ARBIRRE I HIRES, 14T R4
W, Q € SHIREMAEREES, sp € QEVIIRRA, Fc QRERENES.

— A~ Artifact class CHIXf Rk szl & —Asedl, Blo = (id,puq), FHF
id € IDcE—ID 5 p— N E8r B, XHEMEHITIRE: q € QN URTHIR
Ao HOTHIEARER, q = 5o, Hpld TR MR BRI A E 3 Mok
TLAREH, qe Fo NTEME, fEAZFH Artifact class A B W& Artifact.
FAbldh, —A> Artifact-centric M £ IRFE R REV K 2> Artifact 25, AZRFRFAEF
FT 5 Artifact class ) [4E & Artifact schema. HiT Artifact 2 ] a] DL E AH 5]
H, BRESR: (1 84> Artifact class A ME— 47 (2) AP EHEATE]
) Artifact /775 T Artifact schema # (5| HE A o Fik, 732 Artifact
schema )5 X UNF

BN 5.2: (Artifact Schema) —> Artifact schema ZJ& Artifact class H— NG
fREES, iX 2L Artifact BAME— 145, BB Artifact BT 5| H 1 Artifact #7572 2
i, BIZ = {Cy,Cy, -, Cy}, HAC(1 <i < N)A—A Attifact class.

522 BR%

— MRS =& TR Artifactid AT 13 5 R AF 1 —NME S5 B AR, RS 7Y
I R S5 AR R (AL AV F [136-138] . FHLREHL, — ARG TTHAL R, WE
S A FN G B R SR A . 3X TR OWL-S (Ontology Web Language for Services)
B E IR — AR . FEOWL-SH, MREAHIN Fith . 7T B % ERCR .
T B2 A A0 G B CR vT R 5| R N FNG 0 2 T B SR R IR S5 1 — 4
FAFRAIL . TEATER LT, J5 B B ArtifactiE 47 5 N BT IE 5L
BB RS HAT LR, RS 75 7 2 4 A MR 55 i i

N TR AT E SRR BRCR, 75 XZ LB R 52 3 BoEX T e
Artifact class f-/E MU IR AR EE S —NC € CRAAZRRFAID )

—AID =,

EX 5.3: () ZEWESEESWMT: (D Zd—ANRCHEEL: (2) t.a,
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HtRZPHEANLKC—ANEE, aCH— DM,

EBX 5. 4: (BFAR)Z EHR—NEF AR AP REE—Fh: (Dt =t,, H
Wit M, RZHIECHIT; (2) defined(t,a), HAtZECH—NI, aNCHK
—ANEME: (3) new(t,a), HARECH—I, aNCHHI— Artifact KA (1)
JEYE; (4) instate(t,s), HHtRKCH—DIT, sHCH—MIRE.

—MNRFARHIBELILN ¢ Z LA THIR FAREHLE 2 E R
A BRIR . WRZAF P AL instate T A, MFRHNTORAS M. ®IZZH
— AN, XTI — MR AE v 2 NAERR] 1D 5 — W X T4 € 1526 TR
XN IR AR Y, BT A B HR T Artifact (1) 1D 5, T =24 EM BE M A LLE R
i€ : (Ldefined(t, ) NE, {HALY Artifact ¢t FIEMEafE; (2O new(t, a)
RE, JHMYaFA = NIAFETIHR—A ID 55 (3) instate(t, s) HHE,
Y HAN Mg = s, B Artifact ¢ 47740 TsRE& o 6T S2B1 18— MR, R AEv T
DT 2o AT 2 1), WHERT E @lv].

AR S, Ja BB NIz ng - Artifact J& RSN € SR B0HT Y
Artifact #BIE, 1A RE R PEM Cog LRI E U DL, RXFF & AR SL
Ol WV = {81,8y, -, SIS WIS, TRZPENEEES. — MRS HE
XA A Artifact 1JE PERHMT IS #RAF . F IS R ARFE TN, BIIRSS
MIPAT FEEZ DA REAIR T4 BUEFAE D ERKR T RS K NEES.
FFUL B, € SORS T

EMX5.5: (RE) —NZLWRESR—ANnds = (n,S,, S, P,E), Hine Sk
— R4 SIS, B ZP R B A RES; PRT E—NIRESH%&M
ENJEEBR.

B L, S H1S,, 5 5 2 MR 55 STEIE Y Artifact SE4, BT [ W] BEAFEAC 4
R, MteS,., a4 Arifact RAEEYE, We.a.b AT, HT5
HIRAEY T IS, 2 S Artifact JBPEME, S, P2 HILFEFERIE L, (HIX
A I VR 1A R PR A X A7 2 2
52.3  MeEHn

T Artifact MRS ES, — AR AT Hb 55 N BEAT 150 . I b,
M 25 R IR T WA A 55 AE A4 25 A S AR FHAERRAS Artifact 2 b o (BUEfEE—A
TEBR BT 5 B 44 B4R B R MEUR EABGEM S ITE Artifact KB &
WX T IRSSS, KL TS (xq, -, X V1, -, Y ) K Ts, Hdxy, -, x NS SHERAER
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BEES, My, -, NS RAERIERN T EE S BT U B, & Ok 5
R

EX 5. 6: QM) 455 —4 Artifact schema ZFIRSG SV, — /ML 5HN)
A g — A Jedlr = (n, con, action), HAr e RGN, con@AT
2S5 H R 241, action SN AR S5 BRECE Artifact JREX—1TH. Bt —
AP SRR AT 5 g tn R P AT IR

(1) if ¢ invoke S(x1,, X5 Y1, Vi)
(2) if ¢ change stateto -

5E X 5.6 1, e X T AR Fay, oo, x Ay, o, yp =56, ST — DRSS xq, -+, x
FHE Artifact TEES, vy, -, v o NR LN Artifact R EES, wﬁﬂé?ﬁi
x1, 00, XN A — e, B RIFE IR S5 A AT NI 2 AL 55 BN R 72
[ IV 55 KU 1 22 A AR

5.3 Artifact-centric B HRIEA B BEEE

A B AR AR T AL [F)— b 45 1 2 AN AR AR AR A AL AR AR 147 Bl A JE. o A
TX U, S AmE )R, AER SRR AR ET &I RE, Bk
— AL WL SRR BT R . RS AR R R B e EL B A5, JF
VB BRI, M A TG ) Artifact-centricall S AR ALY . f
G, NTHRSWEEE, 2T RS TR AR e M B fRr .
BRIk, JEF LB, A2 i) Artifact-centricyb 55 i FE . 20 AL AR AU W] g B 28 487
PAHESE AN 5.3 7R

A SRR AR ARSI

R I Fp

25 R R A s 1
M F iR B AE (A n Artifact-centric\t & 8 WBIATELE E
1 YE IR
N VR 1 AR R G AR 5 HER BT

SR 26 PR m T 155
] )
(=T ViR

[& 5.3 Artifact-centric M &R AL R B AT il & 2 HRAESS
5.3.1 Artifact-centric Wt FERIEREBETENSH

F— %%, HTFARALGARFETR, 74 2 A HAR Artifact-centric
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A SRR A AR . — ST T B AR AR AL R AR DL R R T AR AR () ZR A R
Bk, o8 7 3RAS R B R Y, AR B TR AR AR B IR R R B A
FEARAY, AT R] DAAE & I AOURAE AR rh il Al Al e, BRI e, ARG 2
] HC B U U A4 T T R R A AR A AT O

W AArtifact-centric) 5 AR UM, = (Z,V,R)FIM, = (Z,V,R), EflkE
7] — V25 AR P A AR AR AR AL AR 4, M = (Z,V, R) Xt My FIM, i3k 4T & I
EREA B Artifact-centricl S5 AR AL . O T RMT & IE A HEAE, AFEAH
T RYE: (1) —Artifact A [F 28R B A M F 1) 4 FFIIEEIRE s (20 439
>k B TR — > Artifact 19 P8 AN AS A4 (1) [7]— 2 Je 1t 2 G AH R 8 vk 44 A A, R
EATER AN —FER (3D —NREPIAFBEEGHEAR S (D
— AN A R AR AR B FHE 4455 (B) —MArtifact-centricl 5 i A 15
BRAS [ SR FH R ARIE R R A — M & . Horh, S5/ MBI N T i A
B TTE, 7 0 T B AN BT AR A o ) 76 25 3R AT VTG B IR AL BE . 3X HLAE
SE AN A 3, T X Artifact-centric)l S AR R & 5T, R IR RAK
BRI & B S U A E

EN 5.7: (BRETRIAFRIE) WHIAN SIS 3Nf: A, — B FIfy: Ay — By,
Hxy = 1, fi(a) = fo(x) . WPABISIEIFE NS = fi®fr: Ay U A, —
B, UB,, Hr

fl(X), XEAl/\ XEAZ
f) = fi)Df(x) = {fl(x) =f(x), x€AANXxEA
fz(X), xﬁAlA XEAZ

EX 5.8: (Artifact—centric WEREEBMEHBRME) WAL
Artifact-centric M IR AR M, = (Z,V,R)FIM, = (Z,V,R), WEAIK&
HEETRIRN: M = My®M,, K &EH 2GR BIRRESEEAM = (Z,V,R),
AR T ARYE S0 5.1 A I AR .

Sk 5.1 (IR B 2% B 2 3 i Artifact 204 31 (3-11 47) VRS B4 3T (14-22
17) BAROME S HN )49 (25-32 47) H . (TRNEES I, WFHESHa
LT HIWOR AR, S o B A T R DOEAT A ERE . R
Artifact 28, IR 55 Kb 55 FUN B9 H 53 WINy . NoMINg, JIAREE 5.1 S E] 52
FJENO(NE + NZ + N2), [RIUE VLN AR R RS N0 (n?).

SEX5.89, HIMMAERI AR T N RERE AR EER, SR E—
AR, [, %A IR I SSRGS &4, G : MM, = M,®M,
MM ®OM,)BMz = M (M, ®M3). FET UL Erfr, AI{8HEH5.1, XiEH ]
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ZWEHAL. 4.2, N, n/MREEBAARR MG IFEE RS G IR TEo5,
IR AR R, TR SRR CA S IR A R T

EIH5.1: <M, @ >Nl mEnRE RS, HZRBRGE N —A 18,
Hod M A FEA Artifact-centric)l 55 AR R AR R EE S

B3k 5 1: Artifact-centric Al ZRIZER TR A F

fWN: My = (ZV,R), M,=(ZV,R) Il P Artifact-centric M55 i FEA% A1 45 {4
fit: M= M®M, /I & Artifact-centric k55 i FEAR A

1. M.Z=0; M.V =0; M.R =0,

2: Z; = M,.Z;, Z, = M,.Z; [l Artifact class (&3 (T 2-12)

3:foreach C; in M;.Z do

4.  foreach G in M,.Z do

5 if C.n==¢(.n then /| C=nAr10Q,sF)

6: Cp-n = Cp.n; Cy.sg = Ci.5g; C.T = C.1BC. T

7 Ce.A=C.AUG.A; C.Q=C(.QUG.Q; C.F=Ci.FUG.F,
8: add Cy into M.Z; Z; =Z; —{C}; Z, =Z, —{C}; I EEH%E
9 end if

10:  endfor

11: end for

12: M.Z=M.ZUZ; UZy;
13: V; = M. V; Vo, = M.V Il RS IIE IE(AT 13-23)
14: for each S; in M.V do

15:  foreach §; in M,.V do

16: if S,n==S.nthen /| S$=,S,S,,P,E)

17: Sp.n=S.n; Sp.S; =515, US. 5.5 Sk.Sy =518, US;. S,

18: Se.P =S;.PAS;.P; Si.E = S;.ENS;.E; 1] GHURAE

19: add S into M.V; V; =V, —{S;}; V, =V, —{§;}; I BEWE
20: end if

21:  endfor

22: end for

23: M.V =M.V UV, UVy;
24: Ry = M;.R; R, = My.R; [ MMM & IF(47 24-33)
25: for each r; in M{.R do

26:  foreach 7 in M,.R do

27: if .n==mn.n then // r = (n,con,action)

28: T = 1,.1; Tj.action = r;.action; r.con = r;.conAr;.con; [ HEAE
29: add 7, into M.R; Ry =R; —{n}; R, =R, — {n}; IIEEHE

30: end if

31: endfor

32: end for

33: M.R=M.RUR;URy;
34:return M = (Z,V,R);
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5.3.2 HAEEEH Artifact-centric \k ZHiEHER

9 17 3R1T 58 B Artifact-centric MV S5 i FE FTBC BB AY, 1SR AEBEA BT AR A
AR TS s (RIATRC B 2. IEWSE 2 32, — A Artifact-centric
WV S5 REAR Y iy = 2R M H . Artifacts AR SS AL SS RN . — AN Artifact i & 1%
MRS AR, — MRS A R ArtifactSe5 . S HJArtifactdE S /T & &G E
RO, — SR B AT N . R, XS T RS RN E IR
FRABAY o R4 2% R 2 15 2 T B )

BRBEAFAENAS Artifact-centric M55 R AR VAR M, , -, My, EATE AT
M = M;®M,® - OMy - FETIAEBA 10 32 3K R R A B IR, A
B TR EAN R E DM PR ARG E S, R (1D —A Artifact (50
RN RN —NEARTECE R, Y4 EMCYEANETEITA MRS
H; (2) —A> Artifact [I—ANEEHECRERATEER, U EICYE A EEZ
Avrtifact A 284 (3) — MRS Fristell 5 1 Artifact 524 H 1 —4> Artifact
EZEGHRTTRER, Y HACH BN ZIRS AT A R BT 85 1)
Artifact J25H; (4) — MRS BT E K EUE BRACR I — AN R T2 A =2 T T
BN, Y HEHACYE AR RIS KT A AR T B & EUE BACR F (5)
NG5 ) S i — AN R TR FTRCE 1), M BACS e SRS R
BTG AR A 1 2% At

DA b AT B R U AR A e AR AR My, -+, My T FH B 28 1) AT L B A AR A i
ML EASE], BIEAINZZE S BRI AC B AR (5 7 2491 [48] . AT L, AIid
BRSNS MR TR ER, HHNEEAE SRR
PGt FREERMRE, — MArtifact/E N — NS 12 AT IC E AT E
PEECRS R TR TR E A R &R, B —Artifact{F y— B AT I E #IH
HIEUEBCIRAS AT R ATECE R, SRR R, 23— fF oo a0 e
BN, BACEN—DRERTECERN, EAHHARTRETRER.

— /N BC B SN A HO R BL BRI . fEAR TS, — AT ECE AT DAL E N
enabled 2 disenabled, B —/AJHCE o LR B P EABETE, EAMHELR.
PCE LT HIE T RRAN., —MLEFRTHEZERALRRLR, .
t, = enabled = t, = disenabled, H.At, Mt W ANAIECE & FE, AT B4
P Mo, ] LU 0% Sk 8 vT I B A MBS I BC BT . tkak, BR T RC
BRK, BN THEREE SRR T ER. IEEEFAETT 2R
R ORIIR . T LAEEL B TR E VS 20, B B R B R R 2
IR o B ) 240 SRR T B A A AT ), TR A 20 R R A R =
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NT XA ER TR MA R E R, BTSSR R
AFF, 4520 A] B (1 Artifact-centric MV 55 iR T AL, T Rk g i

ENX 59: (AIBEER Artifact—centric WHERBEEEB) — A E N
Artifact-centric Mk 45 i 2 A B 0 B R ML E X8 X B — A ot A -
M¢ = (ZUzZ¢ VUV RURS, 0¢, R, GY), HHZzUZCJR Artifact schema, SUSCHI
RURCH HIZZUZC ERIIRSFL SN . XC (X AIERBRTEER) KRR
AECEICERMES, XCrTRLEa ., Bk, ZCHhm—4 Artifact n[JERL A
C = (m AUAS, 7,QUQC% s, F) 5 VE it — A Ik % 7T B Ktk 4 & A
S =S, US,5,S,US, , PUPS, EUE®); RCH I — Nk 45 30 Al & s0AL Rk A
r = (n,conUcon®, action). O° € X x Y¢ (XCHIYC/r 2 vl Bl B e KIS
e MnfFR R, FKonnBEE SR BT 29, Blan: (x,y)Ramx IR H] N G
FyrIicE. ROGEREFRMWES, GRRILEIEM, EA1HEZERIAN
KA o

e 5 ANC B 7R SR R L B W, e A FE A A AT e AR, T
MEFIRTRC BT OC, A4 H — i i B BT R -

(D *FcCezt, xC+0 (i, Xe{4,0), MEHC XY e 0°;
(2) XWTFsCeve, xC+0 (H, X €{(S,,S,,P,E}), WHSC, X)) e 0,
(3) %Fr¢ eR’, con® =@, WA con®) € 0°.

DA 0 B R0 ] B T B I AT EC & Artifact-centric ME S5 IRAERRY, SR
T B JAURE A 5 ) TC B 00 P AR A AU AR AT TS I o 0 B 0 0] P A 4
s MR MREER TR LAt RS2 TR E R, WZ It & KL E N 56
THHARTTEREE, PSR MER TR RE, e TR B B
BERE BRI AN TR ZE A
533 MmESiEE

FR 4 T TC B 1Y Artifact-centric)l 55 I FE AR Y, ML 55 AR N AR ZS 7 il i id &
1231387 B Artifact-centricMy S5 R AR AR RS . SRR b, it X AT AC Ak B EAR
BB eI, K, A2 g CAEC B A Artifact-centricyl 55 U AR A (O L B 40 R -

EX 5.10: (EE) Ww— A EM Artifact-centric M55 fifE % AL Ky
M¢ = (ZUZ¢ VUV RURS, O, RE, GY), AR —/NC B & M ] TiE B A5 3 Bk
o BRI — N R BT . 1€ € (XC - {enabled, disenabled}), H-rhXC¢ yuld
MRS
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HERET, BB N enabled M ATECE TR HEMWEREE, WEEN
disenabled FJ it & U & ELEEWEEE. SR, ERTHCE ) Artifact-centric MV 45 i fE
R, —ANE] B 0 ) ARG B AT A He nT B S A B A B
RS . R, —ANTC B s 3R FITC B N S TRl L S Y e] B B T R
BoE . AT HE—AECE R AR E o e T B e R K Bk ) 5
L, AFERHREERTTRERRAENM S, B RE s vmEERE TR, &
Rt o R AR TR, . B, RE%. Bl EAET R
Z AR E . MRIEES 2 Fd 9 Artifact-centric My SR FE R R (R Ak g X, B
5.4 &R | — N RHRAETE R RE. ZRETE R REIERKIED T

(D Artifact H1J& AR A k95 BA B Artifact £245 . 5 Artifact 2545
A B A G R

(2) —A~ Artifact 19—A™J@ 4 AT RELE AR 55 11 il B 2510 8l 5 B RO TR g fi H

(3) — Artifact AR — MRS 1EELE

(4) — LS IAT T BE TR — A IR &5 B 38— Artifact FEOR S

(5) —A~ Artifact 1) )& P BUIR S BT BEAE MV 55 FE I F) 2% A2 R gl 43

R, XS R (WERRARABFERXR) MR TR TR LRE
A R, G 5.4 BTas . IO il R4 R &, QU0 [ R s
FHERR. NZTTERXRAERTITEY, — DR TRex e wwr-4E
B R s, LSRN otz (BP condition A action) AR {6 X H
BICREA M, RHEH B Ko Rm A M. 1045 S AR S BIERIE N :
A - B, FRANAAL (AIECE) XBA HAZENFEW. A, E6EFARFEEN
ZYE T BRIAFEAE, RIAMEC & NS T BRIEC & .

5.4 Artifact-centric I iR FEHER T E X RE

KApHh, HEHE—A BARPIATEC B ) Artifact-centric My SRR, AT GNP
EEARPRE TR XA, HTRE PR TR R AT ER TR, Hit
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AR TR R R BN A BRI E TR . KIER IR TR <
FE, MO AN RCECRAAT BN, AU B, R
TCR A RPTER BN TR s FRE, AERIiZ A ICE TR e s, RE
ERNZTTR TR TR BT AR TR R AR R, ARRH U TRENEE:

(DR —NATECE =L E N disenabled, 'S B4 %0 2= B FE %,
MAEENTRE TR E 1

(2) WRHFA->B, NWENAKHE T BIIHCE ;
(DX TA > B, #AYECE % disenabled, M B 24245 #% B & 1%, disenabled;
(4) W TA-> B, #BWCE K enabled, A FiHs B % enabled.

X LG B R T MR AN TR U A B, DR TR = % R
ZmARA AR . RN, A EBREER 2 ROCRBUEE, HXTWTH
FhiE oL, AL AL ERIRE: (1D Wi —> Artifact 1) 7] i & J& 4 i
BN disenabled, N5 2 AHIC I BRI 75 2 Artifact A+ B3l £Br: (2)
R —/> Artifact [¥) 7] L & [ 2OIRAS B BCE N disenabled, A M\ Artifact 14
I ZOIRES A H B LB

ETREN Y. BB R RMAECEISM, i Artifact-centric MV 55 FEAL AL AT
PAZE 5 i3 i 6w BC & 1 Arrtifact-centric My 55 i RERE R BEAT G B A . 1 IC BT
TIEEBO SRR, R TR R ERE. B8, MEAEITHG
SR AR 55 I AR AR 2R B MM 55 SR R AR A AR AR AT O, T %) T VR T R OK b et
MAREB AR . BE TR E, MRYEHAR R 55 7 K ] e 75 200 ic B 15 5
Y S5 AR Y B AT AR ], B AN O B I N R AR AR Y T R, 1S ACE
RN F S IR R B IR . X8 J5 B T AR 9 58 B Ik 45 RSN B3 A 5
B TR EZAMYTAE. &5, B3 Arifact-centric MV 55 i PR Y IA 75 B3 AT 46
ER TAE, IXHEARSCIEE 6 FHisl.

5.4 RHISH

PR % AR 55 (1) Artifact-centric)ll 55 i F vT I B @A 732, AT 51 & w4
PHARFERR Y 5, JFRH AT CE AL, 15 28 LI Artifact-centric k. 55 i A% A]
FCEBAL, T AR B B R R AT AR & — AN T B [, T
O B R R ik BEE R Atifact Edr IR R, B TSR, Xt
T AR AR B N EA G TE B AT R . PRIk, AR5 SR FH B 2 2
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FRVRFAE AR 77U [139,140] 5K B FEAL Hi iR Artifact-centric b 55 ¥t R 7] fic B AR Y vp ) A] i
BERAITER, MZREATRER TR, MNnFFHEEEINERE.

P55 IR AE A TR 2H B 1 &5 SR 1 mT G 2 Artifact-centric b 45 i FE A A Hh [ AT
MCEMR M TR, Hh B nmHERER R, ENRRERIERIXN R, XL
AIHC B U E N N A IR AR AR R T R L R ST R, R TR TT R
A B SR AN A 2 I, X PRERIR TR ATAT I, R4S SRR
BRAO R B . ARHE 5.5, MBS @A A G A BB TR AT E . M
Ridh, [E5.6f@ R 1% Al A B iR A i n T B T R A AR A T R R R
Kl Hr, KEFRArtifet R ARSIt R, WERRRS LA TER, GE%
A SR A ST, AT E AT R R 2 R R s . 4R &15.6,
AJ LLTS 2 AT G B AT ST 3R Z AT SE M 50 2x, AT 4 3 PTG B I AR B A 1 1
AR E5.7 9B E Artifact-centric)l S5 I AR B AU B — AN AT RERIEC &, X
B2 E5.64 R AL B e . 5.7 BT B 45 R R L S5 I FE A A Y T A Ak
WES.8f~. K, el UARYE A O EATR RAR L ERE, Mg
SCIE N O AR AR A . MZBCE T CUE Y, TR TR A T VR
BRI R R

PHA process

e

ervices I
I LMandatory:

|
Xl S conall
Appl atlon| |res_Survey| |str_Rev| dis_Rev ' A)Op"mau
Form |
N\ OR
I

A preconditions
attributes states

| defined(A,dep_review) | | defined(A,str_review) |

|r$_Survey| |str_RevieW| |surveyed| | str_Chk| instate(A,dep_Chk)| [ instate(A,str_Chk)

& 5.5 $FER R 5 A MR B A BL B R FE T

by conditio:

SL;ve:/ed / \Al r6 p

by conditio

str Chk ) \/ \l r7 )

e N
‘ Instate(A,str_Rev) P}
9 res Survey: ( r8 , R B3
_____ e /’—‘—\\ RS
Instate(A,dep_Rev) /
-

¢
N -

5.6 ATECE Artifact-centric Ml S5 AR AU N AT EC EIRIZ T R X R E
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PHA process

—_————

I Legend |
:V“ enabled |

AppliCation
Form

:
conditions

| defined(A,dep_review) | | defined(A,str_reviewV_ B
\ N

str_Chk instate(A,dep_Chk)| | instate(A,str_Chk)

5.7 AJBCE Artifact-centric M SR FRAR RS R B9 — DN AT BERIEC B

attributes

| res_Survey| | str_Review |

Application | Service:{ReadArtifact}/{ModifiedArtifact}
From (A) I'sub_App:{}/{A}—dep_Rev:{A}{A}—str_Rev:{A}{A}—dis_Rev:{A}{A}—mun_Rev:{A}/{A}—archive:{A}{A} |
app_ID Applicahn From T~ T T T T m e

name r12 r13 r14

r10 ril r9
ann_Income X i
hou_Aera sub_App dis_Rev Hmun_Rev
dep_Review T T

str_Review
dis_Review

| | | | | [
mun_Review |
qua_Num . 3 received .
state rl r2 r7 r3 r4 r5

5.8 & 5.7 B E LR Al S5 AR AR AU XS Ry A0 fef fL ik

55 ARG

AEAR T — A E K Artifact-centric)l 55 AR AR T VEMESE . R T 3RS
AL SRR, 3R H T Artifact-centric)l 5 AR BRI AR R 1) & R R AE .
— M, ARAE TR E AR, U TR B TR, AL E AL B L T A enabled
Fldisenabled. T%, 537 Al fC & M Artifact-centric)k 55 T FE A=A . 7F AT e & 1)
Artifact-centric)h 5 AR A, AT ERCEINT B E TR A T H A TS
SRERCE, W HT B AR R AT B F Artifact-centric)l 45 IR AR A R Y v C B T R
KAEK, BRERM. AR TAER (L Artifact-centricyl 55 i FEAR T 1)
SR, FfEf5Artifact-centric Ml 55 AR BB IMPUEFNG . AT, TR
2 SR TR A 75 S0 T B A 1) 4 SR AR Y AT AT N IERA MRS AE, 135 N2
W AE 67 TRk T Bk 41

A ) Artifact-centric b 55 i B AR Y W C B AR 7 V8 R ST AE T AR 2 22
b, BAAEANE. AR IR S, WG E # Artifact-centricyll 55
TR (1) B T AL o O B (R SE B2 R — B 0 0 75 B (0 ). 53 4k
A 5 IO B A S5 I FR R T I AT R A R, LR R Sk AR B AR I A
Avrtifact-centric)b 55 It FE AR Y £E IS AT I ) AT AR PR A
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86X Artifact-centric \ FREREE L RIIT R IEFHMEIIE

11 2 K42 1Y Artifact-centric Mk 25 FE G ABLYE 2GS B U 42 i I b 78
AP S F 2, By DATE AL 3R B 25 R0 S 2H S AR Oy Th B &R 35 . 78 Artifact-centric
Jrike, Rl SR AR AR I K Artifact A2 dy FIARIAS B, A8 HAE SRR IR
ITARE A, A Artifact A f J& JH 1A AT REAEAE & M SRR R2E, X — 1
FEA ) IERAPEIGAE [0 T >R T Phik, RIAT 9 IERAVER . 55 4. 5 BERDS 1 wnfa
e B 177 kAT Artifact-centric MV EAL, Oy T ORIEMY SRR A 1K) 1F
P AE SRR AR A VT 58 S 38 T 7 N IR AR AR AL ) TR P S8 1t 3R AT 38 IE
K B 8 A% B 44 1) Artifact-centric MV 55 TR RE AR AL (AT A IE R PR IR IF X —
v RER HA R R 07 2 o B e, AR b R A Artifact A= i JE A 40 i BRI Petri
Net (SRR . JRJG, BT [FP L 00HE KL IX 22 Petri Net & B IR N —A>
() Workflow Net. J&F75 3 Workflow Net, it % Hw] ik & LL3k1E 5
Avrtifact-centric AEERIFIA KT A AT RERIIRSS (EIVESD $ATFFI. &a, 17
NI IERf M CRPIE S 520 A6 IE BT 36 1F AN 1T 66 1 IR 45 BAT 7 21 A2 75 70 42 1)
TR AL PR 7 THI 33 1 S R SE B e — /N B SE R0 0 M SR 1 AT 7
A R

It

6.1 35l

£ BPM 1, MV iR Rk 7ok SR, HAEM S N 2 AR ad A ¢
B Z ) HAHAZ L B At o MV S5 SRS R () IE A 1 A2 BPM Al 23R 1 2L A4
DRI AN TE B A R REARE R 2 S S0b 55 (R B 3R R SR LA R AN B BRI R G S L [L7]
FE—> BPM SERRHR it BoR R S AR R P T 20062 £ R [18], FirLA
i N AL RR R L B PR AT I .

TEAE G LATE S ROk S5 i R A B AR, TS T Petri Net 20 B BR KL T A
Sof &R SR @ AE = (Ektn: Workflow Net[68]. EPC[44]. YAWL[70].
BPMNI[71]) iR MR AL ¢ T IR A M7 T AN (R 8 Mt AT B0 iE « IR L7 VR
FL A U A B AR Y T 58 i CRIAT 9 IERA D BOAS [F) D7 1T 21X 28 T AR,
BT EPAT AP (D AR E A 5 Petri Net #1811 Workflow Net;
(2) Bz Workflow Net FIRIIARE;  (3) A FH ATk FEUAS 2 e P A5 20 42 i 9t 110
BT, Bk, 8% Workflow Net & IERfTT, B4 SR 4R I R 2 1E #
1), 2 IRIR[69].
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T — 24, 3t T NS E SR AR LA Artifact-centric MK 55
TR, HApREES N Artifact 25y IS T [35]. {Ei& 2 B4 Hr
IR XA S [67]. SR, H BIERARLIE T I O MR S AR
SEHRLE Artifact-centric MV S RAERAT I 4L 2 H7[61-63,78,79], H L 55t
(1) T A A A 50 S 2 1) e R P 20 B X 8 A = B R T QA 36 IE 1 vl )
R a2k BRI, B A 1B/ % 1 Artifact-centric MV 45 IR AR REAY BO4T A IE R I,
JEHARZA Artifact 4w B A Z [AAAAE B 2R FP TS . 78 Artifact-centric 777%
H, PR R A A SR o A, E— AN LSRR R R RE P K 2> Artifact.
Bilhn: —MNEL IR M Order, Shipment 1 Invoice =/ Artifact 2,
X8 Artifact BIAT A4k HR[R) 25 20 o) ELARTI 2 . Artifact A= iy il B 2 18] — A AE — 14
A AIR, DA R 2 IR FE AT » IXEERRAE(E 7S Artifact-centric Mb 45 AL
BRI (1) B IR 28 0T 7 HIME LARf 8 28 DR AR 2R 14T 9 TE A PR B0 E 5 SR kR

A Z 6 [E] 25 2 H ) Artifact-centric MV S5-I FE AR B (R 4T A TE A 4 n) LR L
BAIE 7 v LUK B P A A A () o B 1), Bt s T AR . R IR T T 1)
BOEE . BARH, AZW) T ETTEMABAAE LR =N

(D) Ftbe TP Artifact Ay FHHROMES, FEe X T Artifact-centric
Mb B IR R AT R IR 1 (N 25

(2) TSR E 20 Artifact-centric My 28R BB A (K 4T R IE R 1 1)
O AIE 7 v

(3) BT —ANREI D HTUESE T LA k.

ARERFRNFHLWT: 2 2w X TP Artifact A4y AR S . 28
3 i X T Artifact-centric M SRR AU T A IERAVE RIS, FRIEH T & Fh A
B ZIHR T Artifact-centric M 45 i FEARE Y AT N IERAPE O SGAE /7vE: SR 4 R T
— AN, 55 TR AE TAE.

6.2 [E% Artifact £ ERA

1E—A™ Artifact-centric MV 55V AR, Artifact A= i & B 2 ()@ i [7) 25 HAHEES, .
6.1 S T —ANy & Fh [R5 21 1 Artifact-centric MV &5 i AR R (45 -, Horp
R LA AR,

K 6.1 Tl sk B ROR [FE, Herr WA (R P R R AR IR [R5, BT
7R B A Artifact A= A I (P> Artifact ARIE 2 (BRI a1 A0
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HFTRRSHIEE, B30k A Artifact A= 6 A HA T AR AS Artifact RS2
FEIEE . AT s W, 7Ei1%01 T Artifact 4=y A B R0ARIT 10 B35 R 1
— AL S HN, — B LR AR I AT PAR A — AN BT BA IR 2 A 5 Y
G, ATRER Artifact A A A AFAETEANFIE, X2 Artifact-centric
MV 5 AR BT 25 A A0 IE A ) — A RT3 SR o 2212450 1+ A DA Avrtifact, BV ALB.

C 1D, FHH A RCHE Artifact, BUFK NI Artifact, B2 HA/MNHIR 5 il 1 61 2
(1), 1 By C Al D MR AEREPAT SRR H IR . 1014, F 4 4RI H

AR 2 ARG

{r2} {re} {r7} {rs
: ODED G

creation previously

' >~ {rs) {ra}
A O>GEDHGEDHE
c.r_eati('J.n. curr{antly
{ro} {r -~ {r
c DA P B CEHHTD
crea:tion exch:ange

D (D P(OL—»(D2)
{ro} {ri2} 11
E 6.1 A, B, C. DU/ Artifact 2594 65 B A= (8] [=] 25 B9 51 F

N T AR B Artifact AR a2 18] A0 AR, A= 5| H
Artifact A= a A WIIBE S, — AR @ LR R E, 1IEa0E X 6.1 .

EM 6.1: (Synchronization Edge) [F?bilise = (src,tgt, dep)HJisrc. Hix
tgt, VAR depH ik, HArdep@EHMA™ Artifact A=dn & W LAFRIP B2
PRSI . depBEAERREPAS Artifact A=y & I AT (BIARIE [H
) BB P RRAIRE (BRIRESFERD |, RIUEEEARIT )L RHAT BOE X
Avrtifact JRAASIT (1) T H2 255

BHAfM, T FPAIERM Nser = (4, t,,dep), Hty €Te,, t, €T, A
C, # Cyy ty NIRAZIE, t, NHIFAIE, dep € {creation, exchange}itiid T AL 2
(] RS TR, B @ i " AN A 47 o TARAS [FP A IR A Hses = (51, 5,, dep), H
s, € C1.S, sy € C,.SHC, # Cy» s1 N Artifact IRZ, s, A HFF Artifact IRE,
dep € {currently, previously}tiid T Artifact IRZS 2 [RIFKHIZRTY, BI “ 77”7
A2 1”7 o BTEALIE, —ANARIEARAS [R5 320 43 ) 2R D R ) 0 [ (4 Rl 46320
B 6.1 Fiaw
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P Artifact 283 H [P EREG I E—#E, P EA T —EHAT, XA EME
SRR o ERTRFERAY, X B AR TR — AN RS H R I O P 22 52 A
Avrtifact PR . XTI R, WRKEIEE A & creation, MITEEAZ T srclf)i
NI R DL T IRSSIAT, 5 — A5 BARAR T e gt RECHIEN Artifact S5 61
B WIRAKHEIR R Zexchange, MIFA Artifact /EPATIZ RS 22 f5 B X T
WSR2, RIS R currently, EWREF B A HIRIRES AT,
MJE src A5 1] Artifact 4= iy i HH A0 E AL T srolR 3 W RAK R B previously,
RS A Bk R ) B BRARES B ARAE, YR sreAH 56 1Y) Artifact AE iy Ji] S 0 20 i
FHEAB AL T srcRAS . B LFRNTAZE T Artifact 24 a5 Fl AR RIS, SEFRIR
A ¥ KR8 E, MILASE ™ — R e [FIP 211 Artifact-centric V.55
TR, HI[E2E Artifact A& f & O ME S .

6.3  Artifact-centric W R IEERHITHIERMRMY

— N URARELAL AT AT LA BT AT BE AT 55 BUE BT 7 A1 4R A K A
[2]. LS LGS O R B A v, 47 9 R IR 1t € SO T AT RERE 31
PAT P HI IR H TE R AR FTA BTE 3hAT F7 51 58 BN 1) 3158 BAR ) ¢ 1B FRid,
DA FE AR R E 5 A 7 T /2 AT N IERI . 7 Artifact-centric Mk 45V FE R h,
SE ISR R S e S N R, [FIR 4% Artifact A5 B RT 200, Hdr i 8dE R
NG5 P R AT [ 25 B A . 1T Artifact A= iy A 391 A0 AR 38 5 ik & A
IS B 55 M0 530 AR 25 RSBl R, Artifact-centric MV S5 FEAS AL 4T R it
W R Z A TJ7 . fEl, ARZSE AR N JTHF) Artifact-centric
v BB AT N IEAVE RS, IEWE X 6.2 Fin. ET e X 6.2, MG
B3 6.1,

EMX 6.2: (Behavioral Soundness of APM) X T[a& iR 7E Artifact-centric
WEREEERT = (Z,V, )P HIE— RS PAT A, R EMSHA Artifact 4
i AR BIR EA T 2 RS (RS R ITHD 3 BARRAEPAT I ik
25 IR AN FS e MU /2 1) CEPEAR R TTTRD Wi Artifact-centric i 55Ut B A5 Y
FEAT N IERH .

R 6. 1: A Artifact-centric M5 VAR AT R IEHIG, 4 FLACY & E R
AR M7 T RAT S IE R

PR ERIR 2 1P AE % B IS B R AE—AMT R L2 S 80
FAT MR IER . B RSB G A e, TR A SR A . U
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TRUETE SN RE, 4 REXT R AT, PRI BT 0 I W I B 56 7 2 IR UE S )
THIAT 9 IEMATE . 28R, AT AR S E 2 dil i AN B e i, Al s A AT A IR
PR AR AT D IE R R B RT3, BRI A S SR I I f R AT IR, XA
AL SRAE S A o SR RAT VA IR D0 T, A 6 AR IS IE BRI AT N
e, M ERS MRARRAT A IR R 1 B8R LS

BE APM BIAT N IERA TR T e 25 P KBk . 28— AT PR A v A
A B 2 R D A RN R 55 AT R A, IR E e AT 1 B REAE S BT A 1Y
Artifact £ A I RIA BT A IR . 56 RN & — MRS AT 751
i 55 N 75 SRAE SEBRIURE DRAT P2 75 T 2 A S8 2 15 W] IR 58 A

A R 55 A B BRI N 75 SR 3t GO HARE VT AN A2 H S Bn (0 B, RESR
SI2 AL PR R i A A R M S5 ) AR IR Y . ASEE SR Petri Net s Avtifact A i
FIAREI[141], FFRIE RIS LG EATE O — MEF IR Workflow Net.
SRIG, Q% Workflow Net AT Ik B DAUIRAR B A Be & 4 HLw 2 1525 20 0 1 il
ZPATF A FEHIFERIAT N IER M AT @ Petri Net /3BT AR K EIE[142-146]
SR (A HIRAE SGBAE Petri Net 115 S [147]. 55, SRR AT A EMIERT
T A IR 25 AT A0 IR S5 () R i N 75 SR 75 AR U AL R e H R R AT IR
B 5E o
6.3.1 {EHIRAITRHIERY

A E SRR T K Artifact A i IR AL 70 S5 S D Petri Net, A5
BT AP A0 A O HE 1% L Petri Net & BN — MEH IR 1) Workflow Net.
e, B 1% Workflow Net (19735 & AR BT AT Sl RE At 3 1R AR 55 44T 77 51 R
PR AOAT D9 I P T S B8 UE AR 55 4R AT P S AR L S R S B o

B, KRR M Artifact Ay AR 23 B LS Petri Net. B
Artifact A= iy JEl IR AT 1] Petri Net #EATBRSEBE TIXFE— /N5 UL
WA —ANHF A —AN G ik, Petri Net 255 gt /e — MRS HL[68,148,149]
I RTH Petri Net Erdiid — B ZIL, RICRIEIE L —BE. BT iE X,
AREEHRH DA P At )«

(1) Artifact 4=y i I B IRZS BLSS  Petri Net H 1 22 AT

(2) Artifact 2y J& HA T BEAS Artifact RS IE B FHAH B 1 AR 45 Sk S,
ANARTESEHLNS B Petri Net H1 () — M RIEE S AT A KPR, BIRIRES .
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K] 6.2 &% —> Artifact A& iy B FAA AL BB — A Petri Net 4511 MBI H AT
DA tH, RS REU 35 B A Petri Net W (1) —ANRIE, Hodbr. vig 555 H
RIRII RS, BESREE L S NG M PAT RS AT — RSS2 BT
Fe— R, PRIEE BB ZTBHE, BIORIEE B0 B .

n {rars} @ {r}
OBED <sz>
{rs} @ {rsrs}
& 6.2 —1 Artifact & 4p & BAAR BUBRET A9 —A™ Petri Net B9451F

TER, MR, Artifact A= A2 18] (K [R5 75 9K O BE AE R 1)
Petri Net #, thtn: & 6.1 A Artifact 2E @y A I MIAZTE D, MEq135m:
by Petri Net 2 )5, [FIDIOARAR R FF AR, PILORIERS B R52 8. K 6.3 fr
ZIE S AN S WL 98 o At )i & K EW 6t § Ml Uy T A T

SRIG, MR A4S & BB 5 1) Petri Net. h TIAZIIX—HK), ZEFFH
DHESCRESR BT 5 NG RN, Ikl 6.4 AL RE TR .

BN 1: XFTFereationZERMIAIE R, RpiANAE (RIVEAREAT H AT
BIHN—AAL. [, BEREIE Artifact BIRIURIRES B L IERET

M 2. xFTexchange KRR A2 32, &) M5 I P NARIE (RIVEARIEAN H
PRAZIE) NN ARIEEI AT

I 3: XF T-currently REIWPIRAS FA A, WA END . p N2 Petri Net
Hr, Hfr—ANEERT (Rlpy) BIHT P AST 8& AR S R AT P R A & 4
B BAZERTI G P AR A& AR HAR RS EE T AT P AR I e A k. 15—
MR (Rlpy) BIRGFPASIT & AR HFRIRS BT AT AT A G Ak, Hiz
FEF B Ja AR 4R & AR IR S FE P I J5 P AR I AR S 2 . Rk, SREUE0IR
AR AL, WA TFZIG 0 — AN ARl

AT 4: 35 Fpreviously R (RS AL, — /N 95 Fipy 5 03] Petri Net o,
2 BRI 7 ASE Sl PRI R A P A E S LR, LR A I
AFAE A A e PO AR A P T A e 2 L

PN 5: B, B ERL B A AN A, (MIAAT) | s
15 Petri Net ({32 B FiF 837 B AT, DA 7 2 7 88 1) A 580 44 B
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0

creatlon prevnously

creation currently

® & © @
creation exchange

(Dl FHE) i@

& 6.3 & 6.1 FHIEIHE Artifact 4k 4p B BR#EBUAE 1L /5 HY Petri Net 45

O PO O | @ O 9 O,
Rule1 creation Rule GXChaﬂge ::::I
H‘:{:‘ m ®
[+ o - Rl Okl w
RUIe3 currently 'p1' —‘\ Rule 4 prewously :;
O 03-

@»

Rule 5

6.4 B RFLN

FEE] 6.4, A AR TEAE AN B 2 nAC TG AR M Fr, Horh AR e /2
AT MARTt WA . XA Artifact A fir 5 IR AL 5 ) Petri Net 45
R CL ERE RS, A5 30— AN P iR ) Workflow Net, H *ﬁﬁﬂﬁé
ANTFGR ZE P AN SE 3R ZE I % Workflow Net AN2>D422 J5 45 Artifact-centric MV 55 i FE
B IAT R, BONEATEST N B2, Bikx)iZ Workflow Net 4T A I
PEISUERD & X Artifact-centric M 55 I FE AR AY (14T A IER 156 E . Workflow Net
HTREE R RGN SR, FHA RGFIEIERIE . i, REER
Avrtifact-centric MV 45 FERR A& S5 AL IERA R, HrP S50 IER T OE S T 2 1L
SCHR[16], KIEAE Petri Net ()6 B A< o] AEHIFE . B 6.3 H1[1) Petri Net
4 U Workflow Net 45 R 11 6.5 A, HAoh 7 ARE 3 /l\creatlon%'é’*IJ 1281
[F22 G 1) 11 AexchangeZRRARIT A (BRI 2) , 4 XPARIE 40 4 &
HT 5 FEFTDy s po Flps BT 14, BT A0 3RS [R5 R 3 FOHEI 4); tfﬂlpfmi%ﬁ
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WA AR, HTRZNEEREIN—DEER N 5) , [E/54R1K
Workflow Net Jis a2 45 FA 1) IEff E  AS e 22 HAT 9 3

4% Workflow Net, %7 Petri Net 734t THAEIE I FTIAEIRG (Reachability
Graph) , LRI 73 2V ARE A b A Fi R IR S5 AT P51 . FERGH, FIREA £
MRS, R R Ape G XH, KEHIEE 6.5 KAAEl, 7EZ=6175Hr
OB B — AN SRS s . FsE b, MEEF Workflow Net FFRFE
AR, AL SER G RS PAT P I B E R AR A BRI, XA — L LS 1) 53
Prh ¥ BoR, %4580 2 I CHR[150]. Rk, EBLSEfe bt ar s EEE, A
PR RIE R . BT RGHIRSSHAT P, AIAFE140 T kT APM &l J7
T IAT A IE R I e 3

6.5 & & 6.3 B fY Petri Net 52| #9 Workflow Net

EH 6.2: 75— Artifact-centric ML &M AT = (Z,V, R, X T H Al K h
HE— RS PATFE A, AR EH S LA ATt 45, W% APM 4213 77 T
AT N IERRE

MERR: — DRSS PATFPHIAAAL Tt 45, BWE B — R M WIURIRS 2 B 2%
WR&Sp MR, R ABEIREE, e AT 5E S AR BT 1) Artifact A= &
WIBRE T e ZRE, B Workflow Net 1 HIZOR&p, 2L T T H
Artifact A= A ZORE Z G PPRES . BRI E AT S Al IR 1. WS X
2 o BT R B IR 45 AT 7 B 35035 A I BT SE K P, T 4812 APM 4%
HAL T T 24T NIRRT .

6.3.2 HERHITHIERM

AT A T BRI T TH IR &S PAT A HAT SRR 2 75 AT LB 58, Al
TRRIRSS B R FH 264 . 18 Artifact FOER/EIE 2, Artifact SRS AR IE 2 iE I
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FH 55000 55 MR SR IR (VI R 55 RSB AEAS TS, fa A 9 g AN B e 2 4 i, DU
SRR, R IR A . ARTEAE B AR SS B AT I PERT AT SEVE, %R Y 1A
BT FCN A o DRI T B AE SR SRAT I r b 55 R S 1% 4 ik 55 A & T T,
=Mk 55 RO BRI B 2 D SR LS IO A 5% R N i 4 8 2, Ui 55 P it g
U IR 2 R BAICR .

IR 55 NI B YRR B TIRFEH Y Artifact. [MIk, ASE 4 Artifact-centric
AR E X Artifact FIIRAE, f07E X 6.3 Fis. RSS2 )G, Artifact HITR{E
W B BT . Artifact-centric Mk 55 AR B BEAR I B A AT N L A FE BT B W T
Artifact 17 4. APM KPIRZAS B4 AT¥ KW Artifact SEPRESEE S H L, 1EU1E X
6.4 FT 7 o FE T35 K (1) Artifact TRE AT APM [RPIRZS, A ZEHEH APM (128 I,
IEWE 3L 6.5 fis.

EMX 6.3: (Assignment of Artifacts) XJ—> Artifact-centric V25 FEfRAY
= (Z,V,R), 54 Artifact )R {H € X % Artifact |1 A wii B R B 4L &,
M AR ) Artifact BB AS € SN 4T FTA W KX Artifact Hhaii (6 88 B RS
B A v B P A B Artifact (RTBE ZH R

TEM 6.4: (State of APM) Xf— Artifact-centric M5 AR = (Z,V, R),
APM HIRERIRESPSE XN APM $UATH M HTT A Artifact IRESRIES, Hrp
Artifact TRZS 7 Hid s AE AR A A ) J& M state P o

EX 6.4: (Transition Rule of APM) Xf—-~ Artifact-centric V.55 i FE A
= (Z,V,R), 24l Artifact FIR{E NAS, IFDIRZENPS . 1R 24wk 5 M, 1)
BB 2 2, HAFRIR S B N BRI, Blr.v.r € AS, WIIRSS . vil 4
WH, BIIEY R . BiEERE, ASTE B 8 —/NH 0 Artifact ) T {E
AS' = ASur.v.w, FHH APM EHE —ANHREREPS, HhwEara
Avrtifact PR H 22/ —A> Artifact FO%E J& M A8 8T

£ Artifact-centric M55 AR T, — MRS 4G B AT RERIE T 21> Artifact.
JRIRI Artifact TREL R 1% — [FH 2 IR S5 OB 75 SR LSRR . B0, 1R
INERF T A NS BHE 2 5, XS BLICHAE Artifact 2 [BIAA7E [R5 I 7] g
SR PR Artifact TR{EE X, BAE TR Artifact H T w5 (EH 1)
HE e, ik, SRS HEAG BA S ERER Artifact A I, UEEA RS
Hs NS Cat s, RS AT iR o (8 R AL 208 1 F b 45 0 i 5 4% 12 1) 4
DRI A AR B 5 A0 1 A ) 36T = s s (A7 I 7 T
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BT APM FIVIEEIRES . IRFER Artifact TEAE AR, 45 € (1) kI8
FAIEERGHIIR S PAT FHI< vy, v0, -+, vy >, SR E CIESE G T H 21T N IE
A, BRATTE AR 2 7E IR 25 A YR IIAT I A A BT IR 45 P i N 85000 A2 75 16 VR Rl il
A P RIS UE IR S5 0T Fe A IR W S8 itk . AR F SR MRSV, NSk 6.1
FiR, v, r RS v SN &1 Artifact 88 @S CGES51T) , vowh
B ) Artifact Bt EPESE S (58 8 1T) o W T AT, WANHHE N
A XS AL IA B R RS AT B SN P B 6.1, ARYE VR it IR
F Bl 95 A\ A S A T, AE IR S5 AR IR AAT S AR b AN B SR AR Y Artifact T
EARIERPIRES, FHAE — D BRI IS PAT FP A 2 5 AT IEH 5 (4-1347)
SRV BRI ) 53 2% R 3 2 ehy 0 A 31 B % I 9% B0 B N A P R R T AR BRIR S (D
state) 5 Avrtifact T {H (Bl assignment) 4 k. B BEAR5SHAT F 5 H A NSRS
M 4-13 1T FTAEFAPATNIK, UL E I 6.1 I A 22 BENO (N)

BiZ 6.1 WIERRR S HARSHITRIINIE S TaF T
I\ : a service execution sequence < vq,vs,+, v, > from the reachability graph, the initial
process state PS of APM, and the assignment of Artifacts AS
#it: True or False [/ whether < wvy,v,,+,v, > completes properly or not
1. state = PS; [/ the initial process state of APM
2: assignment = AS; [/ the assignment of Artifacts

3: decision = True;
4. for vy tov, do /I v; isassociated with r; inline 5

5 if r.a ==True and v,.r € assignment then
6: update the states of Artifacts associated with v;;
7 state = update(state); // update the process state of APM
8: assignment = assignment U v;.w; [/ update the assignment of Artifacts
9: else
10: decision = False;
11: break;
12: end if
13: end for

14: return decision;

B EE 6.1, G A E f2 15 B A B IRSS $0AT 7 51135 W] 1E 5 58 %
DAL, AT G T BE i TR AR BT R B R PR 3, ane 3 6.3 oo
EE 6.3: 1 /MM J7 AT N IE# 0 Artifact-centric Mk 4% It 2 45 A
= (ZV,R)H, XFTHBu = En kB R E R —FIRS AT T H, MHEE
6.1 LOE LA R TR B B R sE Bk, iSRRI E RN E, UiZ APM 1E
R T 24T N IETR .

R T 631 M 632 HHIS IR, AR S IR AT H I B 5 T 23 o) 6 ik
Artifact-centric Mk 55 I AR Y 4T A IE#A 1 . — A Artifact-centric b 55 i PR A 2
AT RIERAR, BWRE B ARSI SR P37 [ 35 2 AT NIRRT o X023 H 2 o
WETTBY BB B A — S5 2 AR B B[ o I 0 5 B ORAIE 1T PRI 5 22 BB IR RS
PR, HAR 1S B R G S R FE AR TR i A F 1k
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6.4 ZEBISrHR

AT A T I Artifact-centric Mb 55 ARG ¥ Xedn T — NE LR TG
WMAE[36], HrhHahn 7 A FEIEZE A, Wik 6.6 Az . XK Artifact-centric Ml 55
MARBE R AT N IE B EAS e W O BT 77 VAP S e, BESR BATTA BT X6 A~
Artifact S H 288 7 24~ Artifact S5 2 [8] (1) [ 25 28 B o 1R 24 % P s ik
PTG BT RN IS . 25, TR RERIE T, AR
P A MRAAIT . &Ja, PagcbisEm Bl s . B 6.6 AL R
7~ 1% Artifact-centric MV S5 im AR BRI L 1F) Artifact, B Order (3 Artifact) ,
Shipment 1 Invoice.

Order (__Shipment
orderID shipID
customerName orderlD
orderltem customerName
grandTotal shippingAddress i
customer shipStartDate previously X
address shipEndDate ; -
state state Shlpment prewously
i p{ wiiting_for_ship_item ready_for_shippin i 4
e (Ol locto o) w9y
Y Arar} o (50
invoiceDate (shlppmg_completed)‘{r }ln shlpplngD {rs} .6}
billingAddress u
total L . - ] " R
amountPaid ‘ Odinitial state () intermediate state  (__)final state > transition ¢4 Synchronization

state

[&] 6.6 Artifact-centric Ml 55 FEHE B Z= 471

Artifact A= iy il BB AL R R RS . 125 Artifact 28 i & JH 2 [A]F 3
NASERIA N 2 MRS FE, T Pros:
sel = (ty,t,, creation)
se? = (t3, ty, creation)
se? = (ts, tg, exchange)
sel = (processing_order_item,ready_for_shipping, previously)

se? = (shipping_completed, closed, previously)

N
/|
4

t; = (add_order_item, r3, creating_shipping)
t, = (init, r3, waiting_for_ship_item)
t; = (creating_shipping, ry, billed)
ty = (init, ry, unpaid)
= (billed, r5 /1¢, processing_order_item)

ts = (unpaid, 15 /1, paid) .
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— H Order #8%, HARZM init 2| add_order_item. 7EX/MIRES, &
AL [A) VT FR A G EA MBS D0 o 2 P SR RS I e, AR e R MOIR S
add_order_item ZZ #IIR & creating_shipping. iX/M1E, Shipment #6817, R )5,
HPRASKC L, Order FPIRASHLFE S billed IR . BTN IhZ 5, 1T #Hmii%k
BT AbH ., X—MrBUiid iy processing_order_item £ processing_complete #-
JRZ5. ready_for_shipping. in_shipping. shipping_completed = /MIRZEHEIR 777 i
[REEIEBT B . closed RSN BEANTRAE K 58 i o

K 6.1 BRI R TS U B R . Dol 5SS R e, AT E
A Order okb T init IRZE&, H'ERI%dEEYE orderID. customerName.
customerAddress A E X o HTEFAH AR, k5 createOrder #iHHA, H
Artifact o#fi 8. )5, EEFMHFEWLE, Rl Artifact o IVIRZS init 22 EPRES
add_order_item, HH¥#% @14 orderID, customerName #1 customerAddress # &
XA B AR

%= 6.1 Artifact-centric Ml 55 R FAZHR A R 4135 K A9l 55 H 0

1. Customer requests to make an Order o

Pre-condition instate (o,init) A~ defined (o.orderID) A " "defined (o.customerName)
A “defined (o.customerAddress)

Service createOrder (0)
instate (0,add_order_item) Adefined (o.orderID)
Post-condition Adefined (o.customerName)

Adefined (o.customerAddress)

5. Add items to Order o

instate (0, add_order_item)
A (" defined(o. grandTotal)V(defined(o. grandTotal)
No.grandTotal
> 0)) Adefined (o.orderID)
Adefined (o.customerName)

Pre-condition

Adefined (o.customerAddress)

Service addItem (0)

instate (0,add_order_item) A defined(o. grandTotal) A 0. grandTotal
>0

Post-condition

r3: Create Shipment s for Order o

instate (0,add_order_item) A instate(s, init) A defined(o. grandTotal)
Ao.grandTotal

Pre-condition > 0 A defined(s.customerName)

A “defined(s.shippingAddress) A defined(s.shipID)

A “defined(s.orderID)

Service createShipping(s, o)
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Post-condition

instate(o, creating_shipping) A instate(s, waiting_for_ship_item)
Adefined(s.customerName)
Adefined(s.shippingAddress) A defined(s.shipID)
Adefined(s.orderID)

1,: Create Invoice i for Order o

Pre-condition

Instate(i, init) A instate(o, creating_shipping) A~ defined(i. invoicelD)
A “defined(i.orderID) A T defined(i. billingAddress)
A “defined(i. invoiceDate) A~ defined(i. total)

Service

createlnvoice(i, 0)

Post-condition

instate(i, unpaid) A instate(o, billed) A defined(i.invoicelD)
Adefined(i.orderID) A defined(i. billingAddress)
Adefined(i.invoiceDate) A defined(i.total) Ai.total
= o.grandTotal

5. Pay for Order o

Pre-condition

instate(o, billed) Ainstate(i,unpaid) Adefined(i.invoicelD)
Adefined(i.orderID) A defined(i. billingAddress)
Adefined(i.invoiceDate) A defined(i.total) Ai.total
= o.grandTotal A ~"defined(i.amoundPaid)

Service

WeChatPay(i, o)

Post-condition

instate(o, processing_order_item) A instate (i, paid) A defined(i.total)
Ai.total = o.grandTotal A defined(i.amoundPaid)

1. Pay for Order o

Pre-condition

instate(o, billed) Ainstate(i,unpaid) Adefined(i.invoicelD)
Adefined(i.orderID) A defined(i. billingAddress)
Adefined(i.invoiceDate) A defined(i.total) Ai.total
= o.grandTotal A~ defined(i.amoundPaid)

Service

Alipay(i, o)

Post-condition

instate(o, processing_order_item) A instate (i, paid) A defined(i. total)
Ai.total = o.grandTotal A defined(i.amoundPaid)

;. Prepare ordered items for Order o

Pre-condition

instate(o, processing_order_item) A instate(i, paid)
Adefined(s.shipStartDate)

Service

prepareltems(o)

Post-condition

instate(o, processing_complete)

rg: Pack ordered items for Order o

Pre-condition

instate(o, creating_shipping) A instate(i, paid)
Ainstate(s, waiting_for_ship_item)
Adefined(s.customerName)
Adefined(s.shippingAddress) A defined(s.shipID)
Adefined(s.orderlID)

Service

packltems(s)

Post-condition

instate(s, ready_for_shipping)

19: Load ordered items for Order o
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Pre-condition

instate(s,ready_for_shipping) A~ defined(s.shipStartDate)

Service

sf_Express(s)

Post-condition

instate(s, in_shipping) A defined(s.shipStartDate)

110+ Load ordered items for Order o

Pre-condition

instate(s,ready_for_shipping) A~ defined(s.shipStartDate)

Service

EMS_Express(s)

Post-condition

instate(s, in_shipping) A defined(s.shipStartDate)

711+ Ship items for Order o

Pre-condition

instate(s, in_shipping) A defined(s.shipStartDate)
A “defined(s.shipEndDate)

Service

shipltem(s)

Post-condition

instate(s, shipping_complete) Adefined(s.shipEndDate)

112 Close order for Order o

Pre-condition

instate(o, processing_complete) A instate(i, paid)
A instate(s, in_shipping) A defined(s.shipEndDate)

Service

closeOrder(o)

Post-condition

instate(o, closed)

TN 3 WA AR gRIE T, AT E] 6.6 H Artifact-centric MV 45 AR
FEA BAT N IER M . 12 AR AL S 1) Workflow Net Wi 6.7 Ao, A5 [ 1E K
HAREM L FHE RS . 415 1% Workflow Net FIR[ A ER, A
SR ILAGIA IR ECN L Ik LB RS A G NE . RE WL, XA S5 K
UEgE R . P, RS EEWE 6.8 Fis.

6.8 [& 6.7 & Workflow Net &4 1Y 7]1AE
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A A E SR 7%, AT LLHE Kl 6.6 1 Artifact-centric MV 55 i A2 15 Y
FEFERI_ERAT N IERA ), IRSTHAT 803 LAt 4R, (HEE8dnm LA RIT N
BT, AT, v A RERE I 2« BARHL, fEZBM T, BT f#{Epreviously
KRIELL AR, vy vIBAT U A Erg. vZ BT, {HAEr;. aBRs. shipStartDate 2.
7€ X, #RTs. shipStartDate 5 AL 58 Mirg. vZ Ja B AT re. vy . v 7 8 S H IR
B XRIGA R OA W TSR, OF TESUWRNIZREREE 1T N
IEHR, BOAEATA G RA Artifact AEAr A1, 128k 5 3L E Artifact 1%L
PR B, A T RIEREESE R AT N IR, AR EXHZIMARA A 245 H LU
MEIEF L

(D Mry.ab bRk defined(s. shipStartDate);

(2) B H AP — AN REF D ses = (Spoi, Srps, previously) BN« seg =
(Spoi» Sis» currently), Hh il KEPIRES BN sy, = processing_order_item,

S;rs = ready_for_shipping, s;; = in_shipping.

SRI, RS RIAEBLSE LSS sl PR NS L) A A, ARRITH,
Podizk. Kk, 2 AN GEIEL NS IS, MAZRNE I
Ub, PP EORA, JUREASTRY A T SN I 2 FE A TR ) 5 A AR S ) I
Ve AT NIIEHE SR, A5 SR B 55 s (S B . X2 5 BAR L 55
SR, 75 BN S RRA AR E IS 2N 1 .

FESEBRERARAT T, — MRS AT P71 B 1% 5 Workflow Net BRT 1A B 4
RIRFF B FUONEER RS PAT P FI N AER AR E A . B0, RS HAT
FrAlARed e 7 Artifact AEdr A A RELFES AR . . —MRE AT 75
< TV, 9.0, 13,0, 15. U, 14 U, Ts. U, 9.V, 9. U, T 1. U, 2.V >, EARAT N IERI,
rg. VIET VZHTPAT, BIE SRR BB R A —F . R, XAk
A M TAERTIE, BOEA1 288 17X Artifact A= iy Ji 2 [0] 1 [F] 20 29 3R 1 58IE

6.5 ZAEEING

AT T Artifact-centric My SRR Y [R5 AT S 1EHf 4 0] 0 K L BRAIE
%. ARENH Petri Net KR~ Artifact A ay B AR, JET R AR ENE
RS R Workflow Neto @i i15 1% Workflow Net XJ 52l & &, Bl
A LR R RS BRI IR S AT A1 . ERLL,  Awrtifact-centric ME S5 FR B AL AT
O TE A PR AT 38 I A N IR S AT 1 S IR SR ORI E . A FE R TTEN
Avrtifact-centric My45 I ALY BAT TR 1A 1) 0N 328 sl S R B0HR Y e 7 T e it —
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NSRRI £F5 6.3.1 081 6.3.2 45 A GBI R I B, AT LUR SR
L R R T W, PR LA AT 4 T 0

A Artifact-centric MV 55 AR Y [F] 20 14T 8 IR VR B0 UFE 77 VR 4R AR IR R
TR T AFAE S i AN B s A T A el . SR, IR I R 2, AR A 1%
WM IR T T — 28 TAE, AR LLE A I A Rk s R KE . 5
Gb, TATHRIE T —28 TR E 22 1 Artifact-centric Mk 55 R R ) — F %
R m R, PLEAT S IR AR R BAT J5 1) 3 5 AT A
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F1E GRERE

LA PRI AR A (1) 0k 25 PR 82 (645 28 7] (ML 25 FIAE 56 A5 B R Gk T AW i AR 4k
Hef, R I 5 AR AR S A R A B RS E BT B ASCET
& 458 LG 3h 9 o0 RV 25 AR E AR 20T S Ik S I AR M B R AR B SR
FEMRFE A, DLACHT Y Artifact-centric b 25 i fE g AR =T TR ml fic B AL 5 )
AR AT A IERA PRI UF 0] R R 9T, Bk gsan R

1 BHNLSRER B REE N

Al FR) e fe i 8B I 5 0 W5 AT YR, IR B R B R R T 3
S EURAE AERAE SR AR R K A L TURMIAS BRI AR T A
B CINEN B S AL ST AR B & 5 WA T, — Mk 55 n] DU R i R b 554
AL H . AL SR AT B, AT DRI B K N 7 gt AT e B O AL AR
Dk S5 3o AT MR S5 AR, g 25 oMb 35 A 30 A D A A 2 s A A 5 4
B, AR SRR LS AT T H AT RHES 2 B TARRUARR 51 B2 B o ud it flklk 55
BRI, fEMr S5 5 i B R 2 AR A PR % i, IR I SR i Sk
B BON 5, R DU AR NE S Bk . B, TVER SR B IE 12 TTVE
AR AR S5 R INEA T S @B e, fithlss
TRERVE R, Ik 55 SRR S A

2. ETFAA4 BN Artifact-centric M & FRAE R AT AT B 24

— AR B AS A ] BE Y ILAE 20 23 N BB Bl S AN [R] A ZHL 2R, PR e 40 2R ]
DA ] E B R S5 i R AR B AR SR 2 o — AN ] T B AL S5 IR A AL — ML S5 iR
B ) 2 AR AT, e R BLAR T B S AR . A b, ATAC
B A S AR A SR A AT OB A A SRR A A o AR SR Y aE s A
A RIATA Artifact A=y A B A A B R SEHL Artifact-centric Mk 55 IR AR ALY
BAAME. B, $2t Artifact A& A EIBOME& RN Artifact A= i AR AL i
ITEIACRER; AR5, $EH Artifact A EIARIM & 51k 58I Artifact
Adr EIRE S, IMAECE SONEC BRI, TR R AT ECE ) Artifact A=
WK &, o Artifact A=y A IHEIBEATECE, JRED Artifact A= JE S AL AT
B EXFTE Artifact 28 i BIBIAUN R Artifact A=y i BARI AT RCE S, 7o)
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153 — 52511 Artifact-centric ML &Sy AEMAY, Hp 5 Artifact ZdE AU A1 AH
KRS ML HN . ASCHn] e B @A A B F a5 s 2 A,
FRARME S M B ME S, IR mim A @A R

3. Artifact-centric VSRR AT 7] i B B ARIELR

— TV 55 IR AR A AL G A5 5 130 2 s dE ks 7 AR 2 AR A, i T LB
(MY 55 IR AR AL R BT [R] — Mk 55 2 A EB 3« AR SRV S5 HE S AN AT TN A 25007
AT B 10 25 AR Y g ok B P R v i B A A RN 4 b T T I o AR L
(b S5 AR AR A R I BT 9T AR TR AR AR G I LUTE B oA o L S5 RS, A R
F T8 241 Artifact-centric Mk 55 A I 20, 5 4 Th EE ST 1 5 Artifact
A di AR S R B, AR I ZON AT, N T 45— A SE B R da b
JE (R G B A G VEHE LR, ACHR Y Artifact-centric MV 85U RE T AL R G B AR
TIERESE, B TR A Hoc R . IR 2 Artifact-centric MV 55 i
FEME AR R AR, 3 HY Artifact-centric V25 IR AL R A& T #R4E .
MR C R “ AR B “IL[E” REE, RSB RGIEeEE A, IR
AITC AU B I B I, S 2R E K Artifact-centric MV S5 AR,
ST AT B AR Y AT I SR L Bk T, PTG E HOHTY Artifact-centric MK 55
FEREAL R TR AR Y () L B AR, B TR Y 0 200 R B & 2
H T ECE TR R o I ORBE R s U AR I SR b, R T ARSI
(A 2

4. Artifact-centric ML &R [F 2 47 A IEFHEIRE

IERRL 45 AR 2 BPM SzElk 5 HAr ) . i+ 24 R 1
Avrtifact-centric Mb45 e @A YE 20 F s tlm e & fR AL 5 R 4, By DA
A FRENZAS AN AR A& . 7E Artifact-centric 55, M5 TRFE A
NV B ) Artifact A= i B I A2 B, 22 BATAS IR AR AT 2245 BE IR AR, R A Artifact
A= i A I TR AE & M AR I TR 8, SR — AN B A TE A 1 36k 1) R R 1 Bk
i, BPAT A IERAYE ) AR SO Xt 52 % A28 S5 AR Artifact-centric MV 55 iR AR
RUAT A IR PRI UE X — Ia) @R tH g T 07 52 B 26, K mAE i KM~ Artifact
A A I 20 BB S Petri Net IS IR . SR8 )5, 25T [R5 20 U4 UK i
Petri Net & Btk A— AN F1 ) Workflow Net. %= 775 5] () Workflow Net 15 H:
Ak B LARAR 5 Artifact-centric JiFE AR BRI (1 BT AT REMI RS (HIVEZD ST
FEolo B, A7 NIERYE (RDIE® 52 A6 IR i 30 4N 7T RE A AR 55 B AT
B 2 75 LE 35 1 RN BCHE 08 A 7 THD 330 1B SE BOR SE B e — /N L SE R0 3 BT SR T
AR ERA R . AT A IERPERE AR B T8 Artifact-centric
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M SRR A A2 IR SR LA, B AIRR B R B Ui R I LED AR o
7.2 XREIERE

SR 55 AR ) A 5 M 4 ) RN — B R AR il e — KOHfE o, IR L 54 A
(LS5 R 73 0l 5 B SRR A, BT S W AT REA—FF, HELUE L
G —FrUE IR AR . X Artifact-centric MV 45 TR AR AL OB B, ACP BEZUBR AL T
FEXT B ETEACR R, PRI A ST 38 73 N 25 /2 B T ACP B B AR A R e &
B2 H, N T RAIR R BT, AR SCRFFL T Artifact-centric b & i FE
T A AR m) il B R ARAE AL . 11795 T Artifact-centric Mb 45 I FEAR Y 1947 4 IE
VEISE R, FEH R TR AEAE 2 A Artifact B2 (R E &R R 25 5 4 (1 56
UIE o SR, AR SCIX SR H I T VE K SR I R S84, 10 VI 22 Bk k14 14D ) R A5 o
N A SR A AR SR LA A

(D) % 3 =W AR KRR SCRAS B> . N PR
P U B 22 M 55 It R A TR R 6 AR 2SR B0 (1 S ¥ M 55 U A B 5 5 VAR S B B
AR R UR Sy Qi P il L T B i BUEE FoF 11| 2 < 71w Y B D SIS e [ e LY €2 N 20 S W (VS
NGNS A — 27 Bl 55 iR U th 2 T — 2D Z 0 S TAE

(2)% 4 FEH I Artifact-centric i 25 i FE AL 1 T 0 B 45 L5 58 1 Artifact
A i ARBC B o X PP B LR XS T B A Sl 1 [R5 2 AR A2 A I AR, SR
T %55 T AN [F) AR AR A AE A [R] B [R5 2 AR O, TS ST 77334 75 238 I =) 25 5 TH
MECE .. 54, ARSOH Artifact L E R KEER B MEECE, A 5dEE
MERECE . Rk, —ANE 5% 1 Artifact-centric My 45 R AR 7R T it B a4y ik
W 75 2% . Artifact AF iy JE 12 (8] [R5 (R C B AN Artifact 200 s PR I C &

(3) % 5 T Artifact-centric M55 I FEAR Y v] e B A% 7 VR @AY
AR b, BHFEHEME. v Z A EmE AT, TR E W
Artifact-centric MV 25 R Y 1 B AL R R L B ) RS SLHLAE T — D FU R 2
R BRI Ak, B 5 FR L B A SRR BT AT N AR, TEARSR TAE
AT 5T Artifact-centric Ml - i FE LR AE IS AT I B T AR PR 3L

(4) %5 6 T Artifact-centric My &5 i FEAE T [0 AT N IE A PEIGAIE 77 v
R HPE IO IR IR AR A2 15 A7 CE 32 A0 RN B 30T 7 i 14D 1) Ao SR, Tl A HH >R 2 5
AR ARNZUATAEIE DL R G SEIE T — 20 AR, AR AT LA RS 0 45te A 1A
kg FEMPEIE. HoHb, FATHRIAET — 2 TR RS Artifact-centric
v SRR A (1) — AT R, DU AT SR AR B AT S 1 A
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