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Abstract  Organizations increasingly work in a process-oriented manner, which offer promising
perspectives for reducing costs and flow times, and increasing quality of service and productivity.
As a consequence, single organizations may be dealing with collections of hundreds or thousands
business process models. In order to support this abundance of business process modeling
flexibility and improve business process models reusability, separation of concerns is used to

separate the crosscutting activities and basic activities in accordance with the different functions of
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these activities, and an aspect-oriented business process modeling framework is proposed. This

framework provides a reusable process modeling method and also provided a flexible and controllable

way to assure correctness of the whole business process models. In the framework, an aspect-

oriented business process meta-model is defined first. The crosscutting concerns activities are

encapsulated as crosscutting aspects, while the basic business activities are modeled in basic

processes. Then, according to the correctness requirements of the business process model, based

on the weaving characteristics of aspect-oriented approach, weaving correctness is defined. Weaving

correctness criteria between multi-aspects and between aspects and basic processes are designed.

Errors or mistakes of aspect-oriented business process modeling are prevented during the procedure of

modeling. In addition, a detection method for errors or mistakes in process modeling is proposed

to ensure error-free business process modeling. Based on the meta-model and the correctness

criteria and the detection method, an aspect-oriented business process modeling approach is proposed.

The corresponding correctness of the structures, properties and behaviors are proved. Thirdly,

an aided tool TPAT (Trustworthy business Process Aided Tool) is developed to provide modeling

support. Finally, the theory, the approach and the tool were used in the cases of two banking

business processes. Through the case study and performance evaluation, the theory and the

approach are proved to be feasible and the tool is proved to be effective. Aspect-oriented modeling

is suitable for providing flexible and reusable business process modeling. By adopting the correctness

criteria and detecting errors and mistakes during modeling, aspect-oriented business process modeling

approach assures the correctness of process models and provides better process-oriented support

and adaptability to the ever-change environment.
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BN es1="CiyodisJ1) s s, =Ciyody s I
it s=Godo D) esi=rady ) seess, = Gondy s T
BEGIN

GIHT 5o s, MTE TG S BARIK B OC R Eu s

GIBT s1vee s, HBTA G S PSR IKBOC R EL

IF a N J7HAFTEM R THEN / % a<in x /

BEGIN

GIBT s1 e s s A BT AT I S 0 g A/ o 2
input(z,) ,output(z,) ,¢, € s;.d, . Ty U+ Us,.d,. T,
8 Constructing_DG(s,.d,. Ty U+ Us..d.. T,
{input(z,)}, {output(z,) },E, . E, ,ADG) ;
J& ] Localising_Dependences (ADG) ;
&8 ] Simplifying ADG (ADG) ;
J& F] Preprocessing_ SADG (ADG) ;
& Constructing_Process_Segment (ADG, h)
END;
d.P:=hP; d.T:=hT; d.F:=hF;

FOR V:er.T DO
BEGIN
/BRSPS SR TG 3hAEx /
IF +=¢ THEN
d.T.,=d.T,U{t};
IF t'=¢ THEN
d.T.=d. T.U{t};
END;
FOR y=a+1 TO n DO / % TAKBI KR8 * /
BEGIN / =« Jy ifi [ - K 4w 21 = /
d.P,:=d.P,Ud,.P,;

d.T.:=d.T.Ud,.T,U{v v} ;

FOR t,€d.T.Ud,. T. AND ¢, €5.T,Us,. T, DO
d.F.:=d.F.Ud,. F.U{(v t,)t, )}
d.T.:=={v}; /*v 0 JERIEEUEEEITHE «/
d.T,:={v}

END;
1:=0;
Ji=si.JiNse Jo N NisuJ s
FOR =1 TO n DO / * &8 T Y 35 E X * /
sy Jyi=s 0y — T
END
Hr, Constructing_DG 55177 6 Jy 1 8 0 v 1) 1%
B ¥ BROE 2l (8] 4R OC & A 8 0 B AR B ] ADG,
W ADG i 3l w5 22 3F — 20 43 il S 05 3 D
HH Localising _ Dependences™ 4 ft ADG, 3 & H
Simplifying_ ADG™ #§ B ADG A i i 2 o vl fig
HE IR OT 4 O &, 7E P8 ] Preprocessing _ SADGH?!
¥ ADG Wikh Bk B A 1 A1 B 1T ADG 5, 8
Constructing_ Process_ Segment™ ¥ ADG #% ¥ K
Petri M h.
5.2 FEANERTE
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THEBHA GERAAMIFKANGFHALL,
TR 3 SN
RPN 2 4 8 00 Oy T A S L 8 7 T
TP TS 2l 5 Y0 RS SR RO AT O e &R R
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JESEHE 5. 1 1A 4 Uy ] g ERAE AR TS R
FEA AR, B 4. 2.2 75 09 J5 T SUAE U AT I 41
ASE SCHTE B HTRA I 3 e ARG a2
Wos=CGd DIE—TMY) 5, d= (P, T;
FoT.,.TOR s @A b= (P, T;F,M,) & —43
AL TR P ARG 7 I s ARG S AT G ) R BE
WG S EITF LA b h. # R 4. 2.2 35 /9 5 T A
VU5 W NS =R N:= B S C S TSI EAWNI RS Py U
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HIA:b.s

Bl b,= (P, T;F, M)

BEGIN

b.P:=0; b, T:=C; b.F:=T; b, M,:=J ;
IF dom(j;.r) €b.P THEN / = IEEIFZIA » /
BEGIN
IF |T.|>1 THEN
bo.P:=0.PUs.d.P,;
b, T:=b.TUs.d.T,U{v};
[ BEIMEEE ) o B AEE « /
b.F=b.FUs.d.F,—J;.rU{(dom(j;.r),v)}U
{(v,p) | p €s.d." T} U
{(pgscod(Gra)) | pe€s.d. T}
/» BEANT7 S R A A R 2 (A Y R+ /
ELSE
b..P:=0.PUs.d.P,—s.d."T,
b,. T:=0.TUs.d. T ;
b.F=b.FUs.d.F,—];,.r—inflow(s.d. T.) U
{((dom(G;.r)ste) |t €s5.d.T.} U
{(ppscod(G ) |ty €5.d. T, }
/o BN 7 G R AR i B 2 T RO, Horb
inflow O™ 5 SUT 15 S AT BT A A 90« /
b,.M, :=b.M,
[ BAT5 S I 55 3 B ) R AR R AT) S e A 3ot
FERIRILRHR IR % /
END
END
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F) I BGIE ik B.

i g AR %k WA e 55 p. € g. P,
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WA A po€ T A LpH)=>1. T CT) =
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I, g il A . UEEE.

AR A 1 S 5 SR M B IE R D) T U
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BEGIN
FOR Y p, € P, DO
BEGIN
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Background

As it becomes increasingly common for organizations to
work in a process-oriented manner, single organizations may
be dealing with collections of hundreds or thousands business
process models. Consequently, more and more researches are
done on the topic of reusable and flexible process modeling.
Separation of concerns is an import topic in business process
modeling that aims to reduce complexity, increase the
reusability and enhance the maintainability of business
process models. Some works have been done in aspect-oriented
business process modeling. Most of them focused on defining
the concepts and only a few of them presented modeling and
correctness verification methods. To our knowledge, there
has been no consideration of aspect weaving correctness. In
this paper, aspect weaving correctness is defined. Weaving

correctness criteria between multi-aspects and between

aspects and basic processes are designed. In addition, a
detection method for errors or mistakes in process modeling
is proposed to ensure error-free business process modeling.
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tracing in aspect-oriented business process modeling.





