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Abstract Configurable business process model describes the family of the similar process model for
particular domain; it can derive the individual process model meeting the particular users’ requirement
by some configuration operations. This paper provides a configurable business process model with the
constraints of role and goal, which is obtained by add role and goal to the core model element—the
activity of the causal nets (C-net). Then it guides the execution sequence of the activities of business
process through the constraint rules and relationship along the role-goal-process-service of the RGPS
requirement meta-model framework, so that it enables the model to reflect the behavior of business
process efficiently. Finally, it sets the label function of configuration operation label to the input/
output binding ports of activity, thus the individual process is formed by assigning the concrete
configuration operation label to the ports. In this paper, the formal definitions of the proposed model
are given and its application in the configuration on the business process is analyzed, so that it can be

utilized to guiding the configuration management of business process.
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Fig. 2 The travel C-net model of business process model.
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Table 1

The Corresponding Role and Goal of Activities in C-net

F1 CnetiFZFixBHABMNER

Activity Name  Sign Corresponding Goal Corresponding Role|  Activity Name Sign  Corresponding Goal  Corresponding Role
Check&.Updat -
Start a; g;(Travel) AppCapplicant) e F bdate aiy g2 (Check& update) Emp(employee)
orm
Travel L. . < . .
o a, g (Application) AppCapplicant) Confirm Form an g3 (Confirmation) Emp(employee)
Application
International . .
o e(;nd t!on ' a, g, (International) Quo(query) Submit Form as g1, (Submittal) Emp(employee)
uote
Domestic . P e -
Quot a, g5 (Domestic) Quo(query) Verification Form a3 215 (Verification) Adm(administrator)
uote
Waiti Modificati B
arting a, g (Travel Quote) AppCapplicant) odiieation a;y, g1 (Form’s Dispose) Emp(employee)
Travel Quote Request
Waiting . . P e .
. as g7 (Accommodation) AppCapplicant) Modification as 215 (Modification) Emp(employee)
Accommodation
Waiting o~ . ..
: ag g3 (Train Quote) AppCapplicant) Give up Form ag 219 (Abandonment) Emp(employee)
for Train
Fill in F g10(Fill in b
ill in Form @ g10 y Sec(secretary) Approve aiz g17 (Approval) Em p(employee)
by Secretary Secretary)
Fill in F o1, (Fill in b o
1 ‘1n orm as Su y Emp(employee) Reject ag 215 (Rejection) Emp(employee)
by Employee Employee)
Record .
o a, g4 (Record) Emp(employee) End a, g9 (Accomplishment) Emp(employee)
Application
if formy. Goal = “International travel ” then a,
a;
[ J
®
Goal Goal
Individualization Individualization

Fig. 3

if ( forms. Role= “employee”) A
(formg. Role = “employee”) then ag

Individual procedure of configurable business process model.
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Fig. 5 The corresponding goal model of the Fig. 2.
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Caysfaits{as 1)) P A a2l 55 T B 1) — A ] B2
1A, 7 [ N R i L= S T AR 0 9 — H it AR B
g — 20 B G 5 AR T B I A B AR R g (OD = {1},
dr(aisgs{ar D))= farCa) ={App},gr({(a;s
$slar})s(ars{aits{las DD ={App} U fa r(a))=
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{App Emp} , RV G6 5E — A% 3h 506 AH DL 1) 1 f4
B S o 5.

EX 9. Cim-net Z85E 1Y HARRZE. B Ciom =
(Afom > @is dos Digm s Tiom » Otorm ) F8 — > Crom ~net,
Se=IB(GXG) & Crop KR H bR AR XT 25 8] XF
AT RE T o0 PREL o € A S I E LT -

D g COY={};

2) ¢ (6 D (asalomsafm)) = (g () U (fas (@)
X facCalm)) s H V(gisg;) € g6 (6)s AR » giReg; »
48 I B AR IR

TR 6 hA — DN IRIE 3) a) T IR B4 RIS
B as BRI —DIETF I 0= (ais¢s{ar}), (ars
{ai} {las))sCays{ar s {assas)) s Cags{as),{ay}),
(as s{asts{as})sCags{assasts{ast)s Caos{as s d))s
HE SC 9 Al A5 H AR N B AR R o (O = (s
o ((aisgs {ar 1)) = g6 (KD U (fag Cai) X fas
(apm))=¢ U {(g1sg2) ) =1{(g1s g} MW H &
X9 215 ¢e(6)=1(g1,22)+(g2s85)
Cgsogi)s Cgss@s)s (grsgo)s (s go)s (o Qo))
Jo (o) TR — > JC R i1y B AR X &R A7 78 SC 1B,
(87280 € ¢u(0) AT g1y go » HIPIE S o YRIE
1) H bR # 7 pros

Application ) g1(a1)

Domestic ) g3(a3)

AND AND AND
89(ag)

&)
5

pre

Accommodation

Fig. 7 The goal model generated by the binding

sequences g.
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EX 10, GEAG N E T . B Cromn = (Ao s
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(A B 751 24 HAY Y

D a =asa,=a,» I H ar € A \laisa, ) >
Y 1<<k<n;

2) ¢ (o) =[1;

3) ML EAES IS 0’ = (B, +fuy » By ) (1<
R<n) : (ap X {ay D¢ s XY "= (B, s, "
B, 73

D ST ERAES TS0’ = (B 2By > s By )
(A<<k<<n) . H ¢ (6 ) S () SR, Hp g (6D i 5E
X 8 g

5) MALEMAEE AT 0" = (B + B » =+ By )
A<<k<<n), A= WL H bR . Goal’ = (G', ¢, D,
Foa) s W Goal’ TGoal. B Ven (Crom ) N Crom L 1 FT
AARTINE.

TEE 10 L, 55 DIRIEA BT IR T a
GERT o 50 2) RTE Y 55 I B2 45 A i (9 28 0B AR
ATt Gl s A0 3) BRI L I B 48 5 Y DS A
2« B B A T 28 28 22 1y 91 BT 77 A i 0 2 #5823 3 i
J& 4R 0 i A8 e LR B a5 Z5 F 4) BEOR A R T
B8 7 5 I OB WA A 6648 2= AR R b iy 4R
A 5) R A RN 4B € T 90 BT R B H AR A H
FRAELIE g4 A2 B B A5 OC R B H bR B
() H AR T L il AT 3 AN A48 - I A~ 46 5 1 41
JE 2 B AR BV 2 iR B AR s R 5 A4S 4%
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EX 11. Cim-net B 55 0 24, % Com =
(Atom »ai s@o s Diorm s Ttorm s Otorm ) JE— 1> Crom ~net, Ml ;

D) join: A — B W20 1416 3 19 A 98

2) split: A B HLLYREAS G 3l 09 i i 4658

wmE 6 H, join Ca; ) = join Cag) = AND,
join(as;) =XOR,join(ay,) = OR, split (a, ) = AND,
split(a,) = XOR, split (a;) = XOR, HAh 1% 3 1) i
N 48 5 BB e oR A W, T LU I join FI split
P BRBCAT LU S Comn - et H 454 301 Y 65 A
i HE B E AR RS X AN [ 1 2 s R AL AR 40 4 i Y
RE&G L FHEFTHE I 1Y T 8 R A

E X 12. Cip-net FELE. & Com = (A s @i s
@ s Diorn s Tiomm s Otorm ) 3& — 1 Crom —net, Role* & Role,

Goal° < Goal & X} Cipm-net B9 — A~ B HL Y2, W
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1) confim: join (Im ) X Rolet X Goalt >
{enabled, blocked, hidden } & — i i B %K ;

2) confoi: split (Opm ) X Roal X Goal® >
{enabled, blocked, hidden} j&— i J B8 ¥4

TEE SCH W6 C 15 1 A SR e R X
Crom~net {if 2 1% A S8 52 77 51 4 RE-G 1Y 29 L 48
TR— I EARAE 2R 2 A SR EOR XS Cropn -net 1 3)
(¥ i s 852 ¥ AR B R&-G Y 9ok IR — A T ' 45
A o 8 o T5C 0 AT LD AT P el 55 R AR R IR A

AND

&4 ((Fill inFrom pre

Fill in by
Secretary

AND AND AND

guolag)

g12(ay)

82(az) .

AND

A BRI R AR A, DLW R AP R 2K DT LA
SEBIAL SE I, BT S confe,, = Cconfin s confon) J&
Clrom FY— 1> 58 BEE 2 HALY

1) Va € A Vs € Iigm (a)s join (s) —
{enabled.blocked. hidden } , R} X & 4~ i 2l 11 i A 45
EFE IR B B VE{H : enabled, blocked, hidden;

2) Ya € A Vs € O Ca)s split (s) —
{enabled,blocked,hidden} , B %} &4~ i 35 19 %y ) 45
E 8 IR & #21E {4 : enabled, blocked , hidden.

K 8 fii s AE R&G AT HARMAE Goals B
IS H bR AR

Application ) g;(a;)

OR

85

AND AND
OR — gelan) . o
Quote

gr(as)

AND

gis5(ai3)

pre

OR

OR

gir(asr) gis(aig)

Fig. 8 Goal model generated by the configurable procedure in business process model.
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PRAEFRIR. TR 8 Frn BYRE R b, X Ti6 3l a) A
NI E G s = {as s = {as ) » 76 HARFLIE
L H TS S OCHE B AR T H AR 2 g0 WAL UL
i R H R YRR 0 R I S ] B R U L PR AR AR
PR B A 0 53 S A 3 5 SR B L B splic (sy) =
enabled,split(s,) = blocked, 1§ 3] a; 0% A 95 & =&
ss={aisas b W8 as WHIAGEE R si={ai a5},
FIEMA I A Sec, NI, join(s;) = enabled,
join(s,) = enabled, X} {if 2h ¥z H8 g ¥ A0 3 %5 H Al
Bl ) A H 2 E R AT A B TC L AR RS R
REL B 1 9IS 104 175 3l 46 A . 5 A 45 20 A1 Ak i 3 3 O

LI R A 9 Ca) TR 5 B9 (b) 3R T B AT
B as I, i T8 admin # A% 5 YRS AR
T IR AT AL IR 5% EORH B R L R A R L R TE R
AR R B B SE R BT L a, i L BUAG A SRR
A s EPAT WA 3 ars J5 BRI 16 3l a1 BU AT
HAEPATIR ) an BT
2.4 Cym-net B SEME S

Wil S ATE SCHR L1 ] 52 i 7 T A 3 o0 A A
(workflow-net, WF-net) , J- {EZ R AU FE il R T
A M (soundness) BT A AE Ryl 55 Ui 7 455 Al
T A 45 R Y TE B P DT B v L IR AE Conet BB Al
T X —BEEOR PEAN B AL 1Y & FE. M AE Cion et
R T 3X — MGl 55 Ui PR S B 1) A A 1k R A 5 VP AR

EX 13, G 7 Com = (Aum @ sdos Dim »
Lioren s Otorma ) 72— Ciornn ~ 116t Cror 72 5 BRI 2 HAL Y
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%)

Corm-net

Configured C gy, -net

Particular Cg,p-net

(a) The goal configurable procedure of configurable business process model (blocked and enabled)

formsg
a3

formy
g

formg
99

© ©

formy; formg
ai a8

Sform,
Ao

(b) The role configurable procedure of configurable business process model (a; is hidden)

Fig. 9 The configurable procedure of configurable business process model.

9 TTECE Y 55 U AR B T AR
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1) Va € A s @lom € Tiom (a) s W o € Vey
(Crom) s I H afoum EA o « 115 (@ s o s aom) € 0

2) Ya € Apm» aform € O (a), M o € Vg
(Crom) s I B @lorn EA o » 5 (@ s @lorn 1 a0 € 0.

Cromn ~net 57 ) £ BV T SCIR B £ i 2 A5 2 vh
T — A1 Bh I 4 A S s 40 e Hovh — S 8K

(a) Soundness Cgyp,-net

878 P 51 i, 5 & R A B0, Qi il 10 it s 165 7
(1 — & Ko & 10 () J&— G HLY Cro —nets 1M
FEE 10(h) PR AR R AR AR — AN 16 3l ao B ST A
G5 B abiom = {as s as ) AN TEATAT — A7 800 45
JEA s L R AR — AN TE B a R BEH) IS 2 R TE B
aos I A2 — B LAY Cron - net.

(b) Unsoundness Cgy,-net

Fig. 10 Soundness and unsoundness Cy,,-net.

Bl 10 HERAEGIR Chom-net 5 E]

B 1. WF Cop-net [FTA 98 E T ER A
B W] — 5 A B Crop -net FEAY

. T ETA 90 T R A AL 48 € Ty
G T8 — 25 0 5 J 5 #0062 o 3L 10 /1 5 A~ %%
{5 DT AT DAAS: H AT B — 358 3l 1 i A RNt 26
H 2 AE— 2 A B G027 50 L Crom, - et 7Y
AT, I B,

BRI %5 T2 25 58 19 Crom - net B2 56 91F % 8 30 72
AR B L T A 46 P A A AR AT AL R
AR Cropen - et &8 HEEH 5 BLHY 5 75 0] L 2 45
SER AN B

2.5 Cum-net ZE P —H 45

FE Cromnet fB 1 F 356 2 I — & 1 A (4
FE AR PG 7 BRE T E 8l 55 I R Wl 2 A B 1Y
FAFT R IS TS 2 OCHR By A A A H bR B
& —E 2o BV C B S 9 3 R 3 Bl T DG B
£ 4 1 A RTG53 i R A R AR A 4R S [ B G HR
() H AR E G 2 H R A A ROC R ZE B 9(a)
ol Comnet BEE R FE BRAR WE H b A B IHS
FAF I PE AL 3 T (particular Cpnet) , WAL & J5
AP AR 55 U A2 v I B0 BT SCER Y £f 6 F0 H AR AR AR
7 J2 Crom-net A5 A @A HERAT4E , BIASPEAL AR
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(particular Cim-net) i fi 4 R = {App, Quo,
Sec,Adm,Emp} <R, 6] i, BB 5 APl 55 i
R OCI 1 Hh T Bl B OG0 H bR 5 i e AR AR Y H AR
Z A 2 ROC 2 < WIS B4 G 2% VI J MR B e OC
o T DR AR IC B 5 108 P Al 55 U A 5 AT M
55 Ui P 04 F €6 F0 E AR 29— Bk,

3 C‘form_net Eﬂk%iﬁfiﬁaﬁq:mmﬁﬁ

EINR N e N DI D WS
TN S AR L X AT Y 45 T RE AR AR 5 A
R S5 KB L AL B 1 ol 55 i 7 A5 7R 4 e S
TG G BE T B R AR BT B X R A
Ml 3 S AR B4 AR AR AR AIE T 38 T T 2, DA 24 i Y
S 2% BRI T A3 T BB 28 40 M AR i B RN, T R
FE & (4L S 45 T A8 T SR 1 A BRI 5 R R T SR AH
ST AR J B P SR PR 7E A A5 58 S 2 s
PR 7= 5 B BT 5 JF & i, R [ 4 400 DL I
(ad-hoc) (1 5 il 75 =X B 1% G0 A58 B AR IR 46 1 2 44 7
i LAY R P A 5 oK 3 o o O 5 R B AR N A
4S50 H R F T8l AR F ZHF2 4
FH P S 220 S 3 AR 1 AT AR M A B 7R 2 Al AU
IR BT RS B EAREN. T Comnet
FRIZE REG 29 o T 3l 1 e B 35 40 RE g 15l 55
WREE =P BB LAl ¥ 2 B sk iy 7 SRk A7
Wic B L AE DR ATl 55 3 R Ao e 0 AR A B R AT 38
LRSS NMNTE—EBRE Lk T Z2H8E =
TEEE R LA A 4 Jy SR AT ol 5 3 A Y i) A

V. 45 AR A AL B 4 BT R 3 S RS B B AR
1A Sl 55 i A A5 20 1 4 A Y B 5 56 2 A Rl 55 Ui
PR A S ) £ 32 17 oy BE . AR AR ARG E B BE ol 55 T AR
W T B 1) 4 a2 AU A BT Y 45 R AR
T A] DLGE o WA 5 AR AT — AU A R E
— ANV 5 53— B 8 T Gl 55 T R AR
AU SR 5 AT E M 55 U R A A 5 o T 4R R A B
A TR  d e E AT S0 Ak A I IR 55 ok
L. Cromnet ZEN S5 R BRA B HAGREENES
PR 32 ZE A B A 249 ok 7 A 7R (1 1 8 T 2 R 2
AN JZ WA Ly v oA S 1) 38 5 1 B 22 A Y R 48
KF 2t REG B R aE 11 Fiow.

R 11 W, 36 8 o B RTIK G 4650 3 4
T 20 A 4652 545 520 2B [0 B B Bt i — A
Bl TSR RS Ak 22 ) A {5 B A (20 — 1) X (20 —

<Y OR-join XOR-split

(b) The state-space reduced by R&G

Fig. 11 The sate-space reduction of Ci,,-net model.
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B T et W 19 S TR A SRS T B AR B o met TSR
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Fig. 12 The result of woPed.
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Marcello 28 A¥F EPCs(event-driven process chains) ffJ
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