Towards an Approach for Est
on Business

imating | mpact of Changes
Pr ocesses

Mohamed BoukhebouzeYoussef Amghdr Aicha-Nabila Benharkitand Zakaria Maamar

YUniversité de Lyon, CNRS, INSA-Lyon, LIRIS, UMR5#069621, France
{mohamed.boukhebouze, youssef.amghar, nabila.bkath@insa-lyon.fr
%College of Information Technology, Zayed Univerdiiybai, UAE
zakaria.maamar@zu.ac.ae

Abstract

Indeed, to implement a change in some parts of a

A business process needs to be constantly reviewe®Usiness process (e.g., adding a task, removiagia t
to accommodate new business requirements andof modifying a constraint), designers should re-

regulations. To this end, it is important to manadbe
impact of this review on a process by determining
which parts are affected and more critically estiing
the overall cost of this review. In this paperpvesent

examine the entire process model. However, it would
be beneficial to modify only the parts that areeaféd

while keeping other parts of the process untouched.
Moreover, experiments have shown that organizations

an approach to manage the changes in a process. Wé&xpress their policies and regulations in busimakss
model a process as a set of business rules that areising natural language or adding text annotatians t

structured using the ECAPE formalism standing for
Event, Condition, Action, Post—condition, and post-
Event This formalism allows translating a proce®®i
a graph of rules that is used for two types of gaist

their models [4]. However, the formulation of biess
rules must be rigorous, concise, and accurate garen
that these rules are unambiguous and coherent.

In our previous work [5], we proposed a rule-based

business processes agility and cost of changes Thiapproach to model the logic of a process with eofet

cost is based on our Rule Change Cost Model (R2CM)

1. Introduction
In today’'s business world, organizations have to

manage complex processes and quickly react to !
) . p a y pRrocess event. According to Lu et al.,, a rule-based

frequent changes. A business process needs to
constantly updated to support
requirements and regulations. According to Goeelerti
et al. the origin of change comes mainly from frexfu
changes in first, regulations that organizationgehto
comply with and second, internal policies that
organizations themselves develop [1]. These
regulations and policies are often expressed mgdef
business rules that are sometimes defined usirg hig
level structured statements that constrain, congmodl
influence business logics [2].

Business rules should be formalized to facilitate
their understanding, validation, and then use.
Unfortunately, using imperative languages (e.g.EBP
[3]), designers implement business rules using
decisions (what process branch should be chosanh) th
are defined using connectors (e.g., sequence,lgaral
split, exclusive choice). Designers use the resoft
the decisions to determine the process behaviberat

than to model these decisions. This makes busines

processes rigid, which leads to a costly changerteff

new business

_business rules that comply with declarative langsag

guidelines. This way of doing allows deploying
partially-specified process definitions [6]. Indeeal
rule engine determines, at runtime, what to exebyte
evaluating relevant rules with regard to a certain

approach externalizes the process logic from the
execution environment [6]. Consequently, the
modifications in a process definition can be done
without impacting the executing process instantes.
addition, the changes (in process logic, business
regulations, or business policies) are implemefgd
changing a subset of rules (e.g., modify, insed an
delete existing rules), which express the changed
process logic, the changed business regulatiorteeor
changed business policies. As a result, the madidin
in a rule impacts only a subset of rules that aftated
to the changed rule, which would lead to a reductib
the efforts to put into this change management.
However, when it comes to complex processes, it is
important to manage the impact of a rule changthen
rest of the process by determining which rules are
impacted by this change and estimating the ovecesi
of this change. Although, the evaluation of busines
process changes impact is not trivial and should be
carefully examined, this evaluation is beneficidlen
several change alternatives are offered and plgnnin



organizing, and managing resources to ensure these The semantics attached to an ECAPE rule is: event
changes success. determines when a rule must be evaluated (or

In this paper, we develop an approach that canactivated); condition is a predicate upon which the
manage the flexibility of business process ruleedas execution of action depends (it can be seen as a
modeling by estimating the impact and the cost of refinement of the event); action specifies the ctmle
business process changes. By flexibility we meam ho execute if the condition is true; post-condition as
to implement changes in some parts of a businesspredicate upon which the validation of the rule elegs
process without affecting the rest of parts neitter (the rule is validated only if the post conditiantiue);
continuity and stability of these parts [7]. Theearch and event-triggered (post events) identifies theo$e
guestions that are raised here concern: what isulee  events that arise after the execution of the actimie
formalism that would offer better support to change that, if a post condition does not hold, a comptosa
management impact, and how is this change impactmechanism is launched in order to try, if possilie,
estimated? We propose a new rule based model thatancel the executed action’s effects. Compensation
extends ECA rules and is built upon formal tooleeT  mechanisms do not fall within the scope of thisgrap
business logic of a process is summarized witht afse A sequence of ECAPE rules defines the behavior of
rules that implement an organization’s policiescita a process. Each rule may activate one or more.rules
business rule is formalized using our ECAPE The originality of this formalism is that the set o
formalism (Event/Condition/Action/Post-condition/ events triggered after the execution of a ruletfacis
post-Event). An ECAPE process can be easily explicitly described. As a result, a sequence d¢ésu
translated into a graph of rules. This permitsddfy if can be automatically deducted.
such a graph guarantees flexibility by studying the
relationships between the rules and assigning cost2.2 lllustrative example
estimation to rule change by using our change cost |n this section we introduce the famous example of
model calledRulesChangeCostM odel (R2CM). purchase order process to illustrate our proposed

The rest of this paper is organized as follows. We formalism. Upon receipt of a customer order, the
introduce in section 2 our ECAPE rules modeling for calculation of the initial price of the order artipper
business process. In section 3, we detail our @abro  selection are done simultaneously. When both tasks
for process flexibility management and impact cleang complete, a purchase order is sent to the costumer.
estimate. We wrap up the paper with related work, case of acceptance, a bill is sent to the custdraek.
conclusion, and some directions for future works. Finally, the bill is registered. Two constraintsisexn

. . this scenario: customer record must exist in the

2 Rulebased modeling of business company database, and bill payment must be done 15
processes days before delivery date. Figure 1 represents the
2 1. Definitions ECAPE rules set of the purchase order processen t

The objective of a rule based model is to describe "€W business process model, a process is seeseis a
business processes using a set of connected Ases. of d_eC|S|ons and policies. Both are defined by tao$e
result, a sequence of rules define the behavioa of PusSiness rules. For example, rule R1 expresses the
process. According to Giurca et al. in [8], it is pohc_y of requesting an order. This rule is actadat?y
advantageous to use reactive rules (ECA formaliem)  2€gin process” event that represents customer ¢itle
specifying business processes. Giurca et al. yugtdt My be, for example, click on "Place Order" button)

rules give a flexible way to specify a process mint The execution of “RequestOrder” _activ_ity triggers
flow by using events. In addition, ECA rules arsiea  >cnd message” event. The latter will activate iiRje

to maintain and cover other kinds of business rulesthat expresses the policy of receiving an orderorup

(integrity rules, which concerns the assertions tast ~ Receive Order” event occurrence, the rule is eiggl
be satisfied, derivation rules, which explain ome o and the action's <Execute> instruction is performed

more conditions and one or several conclusions). NS instruction specifies that a given busineds/iae
However, a new type of ECA formalism that helps must be performed (“CostumerCheck” in our example).

control the execution of the set of rules is reeglirTo The execution of this instruction triggers “Costume
this end, we propose the formalism ECAPE which is Check Executed” event. The latter activates thubesr

Rs (policy for initial price calculation), R(policy for

defined as: . . - =¥ 1%
oN <Event> shipper seIectlon_) and 5F(p<_)llcy for order rejectl_on
IF <Condition> when costumer is not registered). The execution of
Do <Action> these rules’ actions activates other rules.
Check <Post condition>

Raise <post Event>



RS

R1 R3 OH Check executed

ON | Begin process on [ostumer Registred

F false

Check executed IF

IF True

[ [Fostumer p—" R7 R8 R9 R11
Execute  true bo |TEHE on | PCexecutsd A on e ; o
Do C ereate c oN
RequestOrder o Execute: RefectOrder SPC executed BC Beared EPExeated
cEcR | Tros Caleulate Pl CHECK | True F | True IF | True IF | True F | True
N Execute: Execute: Execute:
[TRIGGER| Send Message CHECK | True TRIGER | Send message Do Execute: Do Calculate bill Do K Do
Pay Bill save bil
TRIGGER | Executed Calculate FP
R2 CHECK | | p» GP<=FP CHECK | True CHECK | True CHECK | True
ON | Receive msg R4 6 [rricee | Executed [TRIGGER | Executed [TRIGGER | Executed ITRIGGER | End process
IF | True ON | Check executed O | Selectomcued w0
Execute: [CostumerRegistred|
0o F Lire IF | True
CostumerCheck SEQUBC Executed,
Execute: Execute: O |NOT(PBExecuted,
CHECK | True Do : bo 1800 )
Select shipper Calculate SP
[TRIGGER | Executed pevrrer e CHECK | Troe F Troe
[TRIGGER | Executed Execute:
TRIGGER | Executed Do RejectOrder
CHECK | True
TRIGGER |Send message
Figure 1: ECAPE rules set of the purchase order
Note that, for the validation of rule ;Rthe post Firstly, we study the relationship between the sule
condition is satisfied (initial prices + shippingqe <= to determinate the rules that will be affected by a

final price is true). Another point is that, theeet that change in a certain rule. Secondly, we formalize th
activates rule R is a composite event. For this reason, flexibility management of the process modeling by
we should use the constructor event SEQUENCE andtranslating the process into a graph of rules. difir
NOT to express the fact that the rule is activatben we determine the impact of a rule change by using a
the bill calculation is executed, after that, any associated algorithm. Finally, we estimate the alNer
occurrence of “pay bill executed” event is happened change cost by using olules Change Cost Model
until 15 days. However, taking into account the (R2CM) that takes into account two parameters: the
dynamic of the various process elements made ok thi nature of the relationships between rules and te r
of a better model for business process modeling. Fo distance in the graph of rules.

example, if the enterprise decides not to deliver i
products, rule R will be deleted from the process
model with minimal impact on the rest of rules. ] ) ]
Consequently, we deem appropriate to determinate th A change in a process element may require changing
set of rules that would be impacted by the charfge o other elements that are related to this elementhier

rule R4 in order to keep the coherence of the mmce sake of process consistency. Therefore, we need to
and estimate the overall cost of this change. study the relationships between the business inles

In the next section we detail our approach to order to automate the flexibility modeling managatme

manage the flexibility of rule based business psece Ve identify three relationships between rules:

modeling and estimate the impact and cost of basine . . .
process changes. 1. Inclusion relationship: shows the case of a rule

(base rule) that includes the functionality of dewt
rule (inclusion rule). Two rules have an included
relationship between them if the completion of blase
) ) rule’s action requires the completion of the in@us
In our work we aim at automating the management ryje’s action. In the previous example, to calaltte

of the flexibility of business process rule based fing| price, the shipping price must be calculated
modeling by estimating the impact and cost of bessn

! > ! before. .
process changes. This should help in planning, _«Inclusior »
organizing, and managing the necessary resoureg¢s th

would achieve these changes. This estimation is Base( Inclusior
beneficial when change alternatives are offeredr Ou 5 Extension relationship: shows the case of a rule
approach is as follows.

3.1 Relationships between business rules

3. Change management

(extension rule) that extends the functionality of
another rule (base rule). Two rules have an extensi



relationship between them if the completion of the Firstly, an inclusion relationship is asymmetric
extend rule’s action achieves the completion of the because for all Rand R in the Rules set, if R R; then
base rule’s action. In the previous example, if we not R | R since inclusion rule can not include the
suppose that a loyal customer receives a discowhda functionality of a base rule. For the same reason,
new discount rule B is added. As a result, there is an extension and cause/effect relationships are
extension relationship betweern, Rule to identify a  asymmetric. Secondly, inclusion and extension
costumer) and B (rule to calculate discount) because relationships are transitive because for allFRand R
the functioning of Rs action will complete the inthe Rules set, if R (or E) R and RI (or E) R, then
functioning of R,'s action. Ri | R,. In contrast, a cause/effect relationship is not
necessary transitive because if &tivates Rand R

« Extensiol » activates Rthen R does not necessarily activate Ry.

""““""'> Thirdly, all these relationships are not reflexive

: because one rule does not include (extend) itsgorop
Extensiorrule Baserule functionality. A rule that activates itself is tted as an
error because it makes a process never end. Fiadlly
these relationships are not Euclidean becausdlfBr,a
R, and R in the Rules set, if R (E or CE) Rand R
(E or CE) R then it is not necessary thatIRE or CE)
R,. In addition, we can have some isolates ruleschvhi
will be activated by an external event and whiclesio

3. Cause/Effect relationship: shows the case of a rule
(cause rule) that activates another rule (effetg)ru
Two rules have a cause and effect relationship dsertw
them if the execution of a rule will activate thieet
rule. As a result, the execution of a cause rudetion
triggers a post event, which necessarily activétes not activate any rules.

effect rule. Thanks to this relationship, the oraér L . . .
rocess activities can be defined by describincotist The fact of defining relationships between business
b Wit ! y 1oingp rules allows determining which rules must be revise

events based on ECAPE.' In our previous exampk_e, thecase of change. Firstly, all base rules which hawve
performance of Rs action (verify costumer) will

) e ._inclusion relationship with a changed inclusionerul
trigger end-customer—verification post-event. This P 9

latter is the event activator of rule.R'here is a cause must be revised by a business process designéeln
and effect relationship betwee ﬁst:, previous example, if the enterprise decides not to
P R ) deliver its products rule Rwill be deleted from the

« Cause/Effe(» process model. The suppression of an inclusion rule
(Rs) will affect a base rule, which requires the
completion of the inclusion rule’s action. Due tost

Causirule Effectrule human intervention is required to decide how we can

Note that there is a slim difference between change a base rule in order to keep the process
extension and cause/effect relationship. Indeed, th coherence. Secondly, all base rules which have an
extension relationship concerns the complementarityextend relationship must be revised when an extend
between rules without necessarily having an extated rule is changed. In the previous example, if wenglea
that activates a base rule. However the causefeffecrule R, (rule responsible for costumer identification),
relationship concerns the activation’s rule without which represents an extension rule, then baseRyle
necessarily having a functioning complementarily (rule responsible for discount calculation) must be
between the cause and base rules. Another pdimatis  revised. Finally, all effect rules which have a
the included and extension relationships are manual cause/effect relationship must be revised if thesea
defined by a designer, while cause/effect relatigms rule is changed in order to ensure the activatibn o
can be detected automatically by analyzing the tasven these rules. For example the consequence of regovin
and post event parts in rules. rule R, in our previous process is the inactivation gf R

In order to avoid anomalies in the definition of because Ris the cause of activatingsRFor this
relationships between business rules (e.g., a aytle purpose, a designer must revise the effect ruléseif
relationships), the following properties must be cause rule is changed.

verified:
Asymmetric | Transitive | Reflexive | Euclidean 3.2 Development of graph of rules
Inclusion (D Yes Yes No No To formalize the flexibility management of a
Extension (F) Yes Yes No No rocess model, we propose to translate a business
Cause/Effect (CE) Yes No No No P ’ prop

process into a graph of rules. Indeed, verticethisf
graph represent the business rules, which corestitt



business process, and arcs represent the relapsnsh 3.3 Change impact assessment

petwgen .tr_\e various rules. Three types ofla_lrcs art  The graph of rules helps determine which rules are
identified: includes arcs that correspond to indos impacted by the change in a rule. Indeed, if anyexe

re:at!onsr;]!p; extgznd arc7 ftfhat COI‘I‘ES[;OI’]d to exmnz changes, altlirect successor vertices must be revised.
relationship, and cause/effect arcs that corresgon Formally this will be defined as follows:

cause/effect relationship between rules. A graph of

rules is formally defined as follows: Definition 2. let G (R, Y) be a rule graph angd &

vertex rule such that f] R.

. The set of rdirect successor neighbors is noted as
Y) W'th . . N*(r;)) such thatOdr, [ N*(r;), 1 is either include,
-R ISa set of vertices that represent bus'”des-“% extend or, cause rule for the base or effect fule r

- Y is a set of arcs that represent three kinds of _ We note N'(r;) the set of direct successors such that

relationships. [ NY(r). 1 i include, for the b
(1) Yiis a sub set of Y such that if ¢r;, 1) then ris i (n). 115 an includee, for the base ruje r

Definitionl: a graph of rules is a directed graph(B,

included in - We note N'(r;) the set of direct;rsuccessors such
(2) Yeis a sub set of Y such that it yr, 1) then r that or; [ N'(r), i is an extend rule for the base
extend f. rule .

(3) Y. is a sub set of Y such that if ¥, r) then r - We note N'(r;) the set of direct;rsuccessors such
cause the activation of r that Oor; L1 N*(r), r is a cause rule for the effect rule

The rule graph of our previous example is illustdat r.
by figure 2. An inclusion arc is represented byaate:d
arrow with a small diamond head on the side of the
base rule. And, an extend arc is represented by a
dashed arrow. Finally, a cause/effect arc is remtes . )
by a plain arrow. Note that two vertices can béeh - We note N*() the set of direct neighbors such that
by two arcs. For instance,® linked with R by cause N*(r) = N7(r) O Ne'(r)) O Ne'(r)) O N (). If ri IR
arc and extend arc (becausgd@use the activation of ~ change, then the designer will have to reviseudlsr
Rs and in the same time,Rxtend R). N (r).

To keep a process coherent the flexibility
management of the process modeling will requesh fro
a designer to revise the N)(rset when a rule; ris
changed. In the example of figure 3, rulg mRust be
revised if rule Ris deleted because N*(R= {R,, Re}.

The flexibility management notifies a business pssc
designer to revise rule,Rand R in order to decide
how this rule can be changed. Note that we mustkche
out the direct predecessor neighbors(fy for the
cause/effect relationship since it is not acceptéimt a
rule activates a non-existing rule. For instant&,iis
deleted we will also have to revisg ® ensure that this
letter does not activate a deleted rule.

However, when changing the set of direct successor
neighbor’s include and extend rules.{(d) O N.'(r;))
the designer should revise entirely the concernbsbr
This revision may generate a cascade of rule change
Indeed, if one rule changes, the set of include and
extend rules will be revised and properly chan@éls
will raise the need to revise another set of sigmres
neighbor’s rules of the rule that was revised. He t
example, if B is changed, then rulegRextend rule)
will be revised. This revision consists of analggihe
Fig.2. Rules graph of the purchase order process.  entire code of rule Ro decide how we can change the

latter in order to keep the coherence of the pdés

- We note N(r;) the set of direct; predecessors such
that Or; LI N(rj), ; is a cause rule for the effect rule
li.

& Pxtend »

& pun g ®




we change rule Rafter its revision, this results in concerns the effort to change, Rlus the effort to
revising R. In turn, R can be changed after revision, change R However, it is more beneficial to estimate
this results into revisingf&ndR;,. And so on, untilwe  the maximum change cost before making any changes.
don’t have any rule to revise. This will indicate to a designer the cost of a plah

In contrast, to change the set of direct successorchange. For this reason, in R2CM mothe term tost
neighbor’'s cause rules {Nr) O Ng(r;)) that do not  of change’, denoted by/(R), is used to designate the
generate a cascade of the change because theatesign maximum change cost before the change occurs.
in this case, should only revise the event and @asnt The R2CM model is based upoa rule change
part of the rules concermed. In the example, if We jmpact graph which is derived from the graph oesul
change R then rules Rwill be revised. This revision  (figure 3). Indeed, the new graph is defined where
consists of updating the post event to ensuretthat  vertices represent rules, arcs represent the gekitips
letter does not activate a deleted rule (as weam@ll  petween the various rules, and there exists onewer
above). After this update, we do not need to revisethat represents the changed rule and does not have

another set of direct successor neighbor's rules. predecessors. Note that, the predecessor neighbors
The following algorithm resumes the change impact cayse rules of the changed rule in the graph @srul
of arule become the successor neighbors cause rules in the

change impact graph because these latter are ietpact

Changel npact _Procedure (R  , stack S) by the rule change (in the previous example, R

{ if NotExist(S,R x) then // testifthe

rule’s stack S contains the rule R « become a cause rule successor on the changedjule R
{ push(S,R x); // pushtherule R X By using a rule change impact graph, the R2CM
onto stack S } model computes cost of change as a function of two
if NotExist(S,N  ¢’(R ) then R« parameters: (1) the distance between a changed rule
{ push(S,N ¢ (Rx); 1} and each impacted rule in this graph, and (2) ¢tara

if NotExist(S,N (R x) then

{ push(S.N (R } of the relationships between a changed rule ant eac

if N'(Rx #® then affected rule in this graph.
{ Changelmpact_Procedure (N i "(R x),9); Firstly, the overall cost of change of rulg iR the
}El se sum of the cost change of the rules with different
{ if N"(Rx) #® then distances in a rule change impact graph. Formhlfy t
{ Changelmpact_Procedure (N ¢"(Rx),S); will be defined as follows:
dmax
El{szxit 0 N (Ry)= ;Ci .... (1), where @ represents the cost
i=

It should be noted that a change cascade is not £f change of rule Rin the previous examplé(R,) =
consequence of the flexibility management that we Co+ Ci+ G+ G+ G+ G5
propose. Indeed, flexibility management is not dbou  However, according to Xiao et al. in [9], the nodes
implementing changes but about guaranteeing processvith shortest distance are more likely to be diyect
consistency. In the previous process, rulecRange impacted by changes than the node with the longest
cascade (R Rs, R, Rs, Ro, Rig, Riz and Ry) needs to  distance away from the changed node. Consequently,
be revised in order to ensure the activation ofttzdl the change cost of the rules with the shortesadés is
rules and the business coherence of the processllas  greater than the change cost of the rules with the
In the following we suggest how a designer is gitlen  longest distance. Formally G; =aCi_; ...(2), where
possibility of assessing the efforts to put intor pe 4 is a constant which is always between zero and one

change. (O<a<1l).
In this way, from formulas (1) and (2) we deduct
3.4R2CM Model that the overall cost of changg&R)is a geometrical

In order to offer a tangible estimation of the effo  Series witha as a constant ratio. The general term of
needed to implement rule changes, we propdReles  this series is given as follows:

Change Cost Model (R2CM) Indeed, change cost is . 1-gYm 3
the necessary effort to modify the rules that algest ¢(Ri)=Co 1-a -(3)
to changes following a change in a rule. For exantipl Secondly, according to the nature of the

R, is deleted and Ris changed in the previous rejationships between rules, two qualifications tioe
example, so the effective change effort applicablg, change cost can be considered:



- We qualify high change cost (¢ the effort to put gy \"\l_
into changing inclusion and extension relationsh /| | .; < "(f.- Py
because the designer should revise entirely thesr/ | | \ 7 %

concerned. | Y N g ;
- We qualifylow change cost (G the effort to put into | @/ /a=4)

changing a causel/effect relationship because L i ot & i /ouee
designer should revise the event and post evehipa Mo /

the rules concerned. _ e

In this way, the rules cost change with distainc : . .
denoted by C is defined as follows M e ) - ~

; - - o VP
G =ncy, +mcy, ...(4), wheren is the number of the S ,.ca‘

case rules at distancandm is the number of include
and extend rules at distanceHowever, as explainea
above, the change cost of include and extend isles
higher thenchangecost of case rulesConsequently,
formula (4) becomesC; =(ng+m)cy, ...(5), where

Fig.3. the change impact graph of the rule R

Indeed, according to Wagner in [10] the different
B is a constant which is always between zero and onestryctural categories of a business rule can be
0<B<1). considered: (1) Integrity rule: it concerns the
To sum up, R2CM model estimates the effort constraint or assertions that must be satisfied. (2
needed to implement the rule change by using theDerivation rule: it concerns one or more conditions

following formulas: and one or several conclusions. R8pduction rule: it
1 — g Umax concerns one or more conditions and one or more
Z(Ri):COT , such thato 0]oy] actions (4)Reaction rule: it concerns the rule that is

triggered by events occurrences and which reghiee t
satisfaction of conditions to perform actions. (5)
Transformation rule: it concerns the rule that control
change of the system state. To formalize rule
In order to demonstrate the result of the R2CM and expressions different |anguageS, are proposedemde
to determinea and Bvalues, we will apply, in the  the rules formalism used in these models depend to
future, our approach on real BPMS by using serfes o what categories of rule they represent. Note thase
experiments. For this reason, we will collect asket languages can be used for interchanging rules leetwe
business processes and express these processgs usidifferent rule languages like RuleML [11] and R2ML
our rule based model. Afterward, we repeatedly yappl [10]. However, according to Knolmayer et al. in [12
our impact change approach on the changed processese reaction rules (ECA) are the most adapted tdeino
in the aim of finding a set of consistent matheoadti  business rules. Giurca et al. in [8] justified thigthe
model of ¢ and g (or interval). The consistency of fact that this kind of rules is easier to maintaird it
this mathematical model that can help refine tHaesa  cover all other rules kinds (Integrity, deviation,

Oi 01, dax): G = (0 8+ m )y, , such thatg oo

of o andg. production, and transformation).This is done inoas
works, like [12], [13] and [14]. Our work is positied
4 Related work in ECA rule category. However, in the aforementibne

f declarative process modeling languages using this
1;formalism, the modeling flexibility with focus ore
impact of a rule change on the rest of a processtis
well looked into. Therefore, there is a need fanare
powerful formalism that would allow a complete
Oglefinition of this relationship. This is why we pased
the ECAPE formalism.

Secondly, how to analyze the impact of software
change is a research topic for several years.i3 kity
literature teems with proposals that attempt torans
this delicate question. Like OMEGA project proposed
in [15] which identify the propagation effects cads

Our main motivations stem out of the importance o
improving business process management in terms o
flexibility. To this end we identified two majorsearch
directions: first, which rule formalism from theisting
rule formalisms that allows managing the impact of
changes? Second, how we can evaluate the impact
changes?

Firstly, the rule-based approach proposes to model
the logic of the process with a set of businessstul



by code modification in C++ program. And also, the Ontologies and Rules for the Enterprise (VORTE 3007
work of Lee et al. in [16] which proposes a new Annapolis, Maryland, USA.

analysis technique for object-oriented software by

using different dependency graphs (intra-methoc dat [2] M-Boukhebouze, Y.Amghar, A.N.Benharkat and Z.

dependency graph, inter-method data dependencyMaamar' Towards self-hez’:}hng exechlon of busmess
processes based on rules.” In ICEIS:11th Inteonati

graph, system dependency graph ...etc) to calciate t conterence on Enterprise Information 2009, Springer

impact propagation. Note that, some cost models ar pjjan, Italy.

proposed in order to estimate necessary effort to a

software development. An example of this is the [6] R.Lu and S.Sadig. “A Survey of Comparative Biesis

famous COCOMO model [17]. In parallel, some works Process Modeling Approaches”. In BIS 2007: 82-9429

were interested in analyzing the impact of a bissine )

process changes. For instance, the work of Xiaal.et E]exﬁilli?t;gﬁvﬁupéizggr P?Qges'zéssfhrggtgtfmorg&' of

in [9] _that prqposes an qpproach tq support I.m.paCtBusiness Process Modeling, Development, and Sugport

analysis by using change impact metric. This masric

. onjunction with CAISE’06.
based on distance between a changed rule and eac% :

affected rules in a generated propagation graphs T [g] Giurca, A., Lukichev, S., Wagner, G., (2006)oNEling

approach is, some where, similar to our proposedweb Services with URML." In: Proceedings of SBPMB00

approach. However, the different between Xiao’s Budva, Montenegro (11th June 2006), June 2006

approach and your, is that we proposed to model a

business process as a set of rules. This allowhen [9] H.Xia, J.Guo and Y.Zou. “Supporting Change Impa

hand, deploying partially-specified process deifimis. Ana|y3|§ for Service Oriented Business Appllcatipms

In other hand, definition of this relationship betmn International WorkShOF? on Systems Development iPASO
. . . Environments (SDSOA'07)

rules in other to manage the impact of changeaaffic

[10] G.Wagner. “Rule Modeling and Markup” in Reasw

S Sum.mary Web, 3564 ed, N. Eisinger and J. Maluszynski, Bdsda,
In this paper we proposed a new rule based modely; .- Springer, 2005, pp. 251-274.

that addresses the following issues: implementation

business rules in a business process code males thi[11] M.Schroeder and G.Wagner. “Languages forifBzss

process rigid and difficult to maintain, and fleikily of Rules on the Semantic Web”. In Proc. of the Int.rkghop

business modeling management. For this purpose, wen Rule Markup Italy, June 2002.

suggested the ECAPE formalism to describe a busines

process using a set of business rules that anevafies ~ [12] G.Knolmayer, R.Endl, and M.Pfahrer. *Modeling

translated into a graph of rules. This graph igduge  Processes and Workflows by Business Rules.” In rfassi

estimate the change cost by using a new cost changgtroc.eSS Management, Models, Techniques, and Ewipiric
udies, 2000.

model called R2CM. In the future, we plan to

demonstrate the result of our approach through(i3) RMiiller, U.Greiner, and E.Rahm. “AgentWork: a
empirical case studies by using an open source@®ssi  Workflow System Supporting Rule-Based” Workflow
application. Adaptation. In Data & Knowledge Engineering, 2004
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