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Abstract— The scope of the problems that could be
solved by monitering and the improvement of the
recognition time is directly correlated to the
performance of the management function of the business
process. However, the current monitoring process of
business activities decides whether to apply warnings or
not by assuming a fixed environment and showing
expressions based on the design rules. Also, warnings
are applied by carrying out the measuring process when
the event attribute values are inserted at every point.
Therefore, there is a limit for distinguishing the range of
occurrence and the level of severity in regard to the new
external problems occurring in a complicated
environment. Such problems cannot be abstracted. Also,
since it is difficult to expand the range of problems
which can be possibly evaluated, it is impossible to
evaluate any unexpected situation which could occur in
the execution period. In this paper, a process-evaluating
model based on the goal scenario is suggested to provide
constant services through the current monitoring
process in regard to the service demands of the new
scenario which occurs outside. The new demands based
on the outside situation are analyzed according to the
goal scenario for the process activities. Also, by using
the meta-heuristic algorithm, a similar process model is
found and identified by combining similarity and
interrelationship. The process can be stopped in advance
or adjusted to the wanted direction.

Index Terms—workflow system, adaptive business process,
business activity monitoring

L. INTRODUCTION

AS the software is being used in a variety of
environment, the information system in the enterprises
now require Adaptive business process management in
order to cope with environment that was not anticipated in
the beginning. In such a point of view, the process is
receiving a lot of attention as a core element for the
realization of the business activity monitoring (BAM)
process [1][2]. In order to make an effective BAM
environment, it is necessary to clearly identify and
analyze not only the monitoring process regarding the
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internal situation in the design process, but also the
demands which occur outside. It is required to evaluate
such things by securing the right technique and process
for the analysis. However, it seems that the event-
managing monitoring system [3], which analyzes the
correlation by using the current rule-based method, and
the real-time advanced alarming business monitoring
system [4], which applies the measuring process by using
the decision-making tree at each point when the event
attribute values are inserted, do not have the model and
method which can be used for the prediction of results in
the goal process in most cases by assuming a fixed
environment. Also, warnings are applied by carrying out
the measuring process when the event attribute values are
inserted at every point. Therefore, there is a limit for
distinguishing the range of occurrence and the level of
severity in regard to the new external problems occurring
in a complicated environment. Such problems cannot be
abstracted. Also, since it is difficult to expand the range of
problems which can be possibly evaluated, it is
impossible to evaluate any unexpected situation which
could occur in the execution period.

In this paper, a process-evaluating model based on the
goal scenario is suggested to provide constant services
through the current monitoring process in regard to the
service demands of the new scenario which occurs outside.
Based on the goal scenario base, new demands based on
the external state are divided into the components of the
business technique. Then, the common activities are
analyzed. Also, by using the meta-heuristic algorithm,
similar process models are found. By combining
similarity ~and interrelationship, the level of
appropriateness is identified prior to the application to the
business monitoring process.

II. RELATED WORK

A. existing business activity monitoring

The business monitoring process can be executed by
the event-managing monitoring system, which analyzes
the correlation among various events by using the rule-
based method, and the monitoring system, which can be
used to measure the level of danger for the business
process in real time. The rule-based system [3] extracts
the essential factors which cause the results of the process
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to be terminated in an abnormal way based on the
information of the past process. The rule is expressed in
‘If (condition) — Then (action)’ [5]. If any factor which
causes the abnormal results appears, the system detects it
and executes the alarm process. The function of the rule-
based alarm system is decided according to the accuracy
of the ‘If-Then’ rule. Also, it is possible to decide whether
to execute the alarm process or not according to the
measurement of similarity with other essential factors
causing danger [6]. Even if it is easy to repair and
maintain such a system, it is difficult to indicate the level
of danger in real time according to each stage of the
process. Generally, it is impossible to measure the level of
danger through the rule-based system if there is no event
which is subject to the condition of the rule at a certain
point in the process. It is only possible to decide whether
the condition of the rule is met or not when a relevant
event occurs. Therefore, since the alarming process is
executed only after a factor causing the abnormal results
of -the process occurs according to the principle of
executing the alarming process when the previously-
defined rule is detected, the efficiency of the real-time
monitoring process could decline.

The real-time advanced alarming business monitoring
system [4] applies the measuring process by using the
decision-making tree at each point when the event
attribute values are inserted. By executing the alarming
process when the level of danger exceeds the marginal
value, it is possible to execute the alarming process earlier
than the current rule-based system by predicting the factor
causing danger in advance. However, the credibility
regarding the level of danger gradually increases towards
the end point of the process, while it decreases with a
relatively small amount of information. Also, since the
evaluation process is not executed by considering the
correlation among events or the importance of each event,
it is difficult to accurately measure the level of danger.

Therefore, there is a limit for distinguishing the range
of occurrence and the level of severity in regard to the
new external problems occurring in a complicated
environment. Such problems cannot be abstracted.

B. existing process evaluation method

In order to realize the BAM, the current methods
suggest a model for the measurement of achievements in
the process for the evaluation of the current achievements
in advance in terms of a management viewpoint.
Luckham [7] uses the information for the correlation of
events to define the event poset( ) in order to realize the
combined event management. Also, based on such a
process, the system prototype has been suggested by
considering the results of the study about event patterns,
extraction and combination. Sonnen [8] has suggested the
event-based tool of TIPCO for the solution of the
problems related to the business achievement

management in the business factor platform. However,
since such methods focus on the low-level event
monitoring process which can only be used for a simple
diagnosis, it is still necessary to study the process
achievement measurement. Such architectures as ARIS [9]
and FileNet Process Analyzer [10] can be used to clearly
collect and organize complex events through the process
viewpoint. Also, they can be used to carry out a real-time
analysis process in order to complete a report in terms of
the process viewpoint. However, they still have a limit
regarding the monitoring process for the problems which
occur in various information systems.

Such current studies only focus on the evaluation of the
measurement process for the achievements which are
suitable for the operational objective of each subject
process by assuming a fixed environment and extracting
and evaluating a process in the course of analyzing the
demands. In order to respond to the unexpected
environment in the initial period, it is necessary to analyze
a new goal process through the process viewpoint. Also, it
is necessary to identify important factors by connecting
the process with the events in various information systems,
while evaluating the possible application on the current
process.

III. PROPOSED SCHEME

In this paper, a process-evaluating model based on the
goal scenario is suggested to provide constant services
through the current monitoring process in regard to the
service demands of the new scenario. To manage the
unexpected demands in the outside environment during
the monitoring process, it is necessary to carry out the
analysis process for the demands based on the goal
scenarios in the planning stage before creating scenarios.
Such completed scenarios can be used to analyze the
operator type for the common process activities and
define and classify the groups of activities before creating
the goal scenarios which would be subject to the
monitoring process. Through the meta-heuristic algorithm,
the process model which is similar to the current process
is found in order to identify and evaluate the relevance by
combining similarity and correlation. Through such
analytic information, the process for new demands can be
stopped in advance or adjusted to a certain direction
through the business activity monitoring.

A. external situation analysis
In this thesis, it is assumed that the detection of new
demands occurs due to the user’s insertion of values.
Therefore, no other statement would be provided.
Therefore, this chapter describe the analysis for new
requirement that occurs through the detection of external
situation .
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Fig. 1. Framework of process evaluation model based on
goal-scenario

1) requirements analysis using goal-scenario

By using the process management system, this time the
goal requirements that are in need of changes as a result
of the analysis on the new scenario are identified. The
objective of each demand can be achieved by combining
and implementing several business processes together. In
other words, the abstract goal demands are extracted by
defining business scenarios in order to achieve the goal
demands. Also, by establishing solutions for the problems
extracted in the stage for the analysis of demands, it is
possible to reflect them in the goal business process.

When an analysis on the requirement by the objectives
is done, if the analysis is made only based on the user type,
there is an advantage that the tasks are allocated in a very
clear and explicit ways to specific individuals. But, as the
allocation is happening upon a certain individual only, the
flexibility in the middle of the process to cope with the
changes is lost. When the analysis is made by the role
types, the system has the flexibility to allocate the tasks to
a group of people doing the same kind of jobs. But, it is
not suitable to pick specific individuals to a certain task.

Therefore, according to each purpose with the type of
the role, the type of the user has been considered by
analyzing the goal scenarios.

TABLE
BUSINESS SKILLS
Goal Bcenario Activity Entity name Description
G 5c 8 i A RE (resaurce antity) The definition
{new goal |, - ﬁe"“:"’ o | (Actiitles for [ of each extracted
requiterment} g:m?;‘ﬁ:':fo achieving the goal) EE {Event entity) entity

The business skills are used to determine new goal
demands within a business together with the suitable
scenarios, activities, resource entities, event entities and
description (Table I) for the creation of objectives. The
resource entities can be used to extract such real bodies as

humans, items, places and companies which are required
for the business activities. By identifying the activities
which compose business activities, it is possible to find
out the event-related entities. The definition of each entity
focuses on the reason why such an entity is made.

TABLE I

SPECIFIC EVENT-CLASSIFYING CATEGORIES OF
THE EVENTS BASED ON THE GOAL SCENARIOS

The events which are based on the insertion
and selection of data

Dala-based evenis(GDE)

activity The events which occur according to the
of Processit\)ased ovent | axecution of the process in ferms of the begin
scenario (GPE) ning and the end of the activity
a‘;w{di”! paseq | 1€ Events which occur due to the operafion
?eqeuggfn LEQG:: :Zi;‘i(”g;&fse of the current system in a business or the
et} previously-defined business rule

The events which are based on the system or

“xternat evenis{GEE . . ;
Extornai events(GEE) environment outside of a business

In order to apply the monitoring process for the
demands of the objective, it is necessary to have more
than the business skills of the plan. The activities which
occur in the workflow management system can be diverse
in terms of data and events, and occur countlessly in a
short time according to different viewpoints. The events
which could occur between the beginning and the end of
one process instance can be largely divided into four
categories as shown in (Table 1I) based on the different
causes for the occurrence of the events. The objective of
such a process is to clearly identify the information of
each activity and the related events in regard to the
demands of the objective.

2) Generation of Scenarios based on the Analysis of the
Objective and the Business Skills

< Scenario> B

@
Confirm return item

Term of validity Expiration 1 a term

42 BookConnector .connect()

A3 BookiendingHanger .lendBoak()

#% SoaklendingManger .getiendingInfo()

A5 BookLendingManger .extendl endingTime()
[
A9 Receiver.run()
#18 Writer.send()

Fig. 2. Extraction of Information based on the Goal Scenario
according to the Analysis of Business Skills
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The goal scenarios are generated by considering the
information of business skills for the goal scenario-based
process and various kinds of information related to the
specific categories for the classification of the events.
Each scenario generated to solve specific problems
describes the scenario abstract by carrying out the
classification process based on the meaningful similarity
and creating the upper objectives mainly based on the
common process or role.

Fig. 3. Example of goal-scenario generation

B. external situation evaluation

1) The analysis of the similarities in activities for the
goal- requirements

Based on the process model for the goal requirements,
the analysis is done not on the entire relations between the
activities of the existing process. But, instead, the analysis
is only performed on the required sets of information with
the vector-space model similarity method to find out the
existence of the activities, in order to apply a change onto
it.

Where the model for the goal requirement is S P,
and the activities are shown asi, Aj € N, Ai#Aj.In
this model, S is the process model for the goal
requirements, while P is the set of the all possible process
model.

P;=(apay-.a,

8= (ty,t),--t,)

GA calculates the similarity of the goal requirement
process by judging the existence of the activities. Where
an appearance is detected within the existing activities,
the value is 1, otherwise the value is set to 0.

1 whent; from S is detected within P;)
0( otherwise)

i

GA: ={

Sim (P, 8) = i(GA ta;;)
=1 ey

The number of the activities of the objective based
process is set as NS, and uses the values of the activities
in the existing process calculated in (1) to judge the
similarities of the activities (ASD) by applying the
equation shown below.

Sim (P“,,S')
NS Q)

The ASD value is used to identify the relevant process,
and the bigger the value is, the higher the priority is.
When the value is 0, it means there is no process that fits
in the goal requirements of the existing process. So, the
process has to be newly initiated. The search is to be
made in the order of higher rank of ASD, and the analysis
on the relations between the activities is conducted.

ASD=

2) Searching for the similar process models

In accordance with the ASD value amount, the
activities chosen from the entire model is sought. After
that, the relation value of the activities is calculated to get
the relevance to find out whether there is a need for a
change. Firstly, a search for a similar process model is
done based on the process model activities. (Fig. 4)
simply describes some of the goal scenarios (S) according
to the order of priorities since all of the activity NS for the
goal process is included with the same ASD value. The
parts between S1 and S3 below (Fig. 4) show some of the
results for the similar process model.

S : new process model about goal requirement

L voresait L von son

§1~-8N: similarity process model

Fig. 4. Similar process model

But, Even if all of the ASD values are high, the time
taken for processing the process information is too long to
be used as the relevant process model. So, it becomes
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necessary to find a more relevant model by figuring out
the circumstances of the activities.

3) Activity relation analysis based on the similarity result

Based on the activity similarity values on the goal
requirement, there is a hierarchy given to find out the
dependency in accordance with the activities’ event
relations. To figure out the dependencies, an order matrix
is drafted based on the data information storage where the
detailed event items’ information is stored along with the
business description at the planning stage of the
monitoring process. The matrix is to be drafted with the
genetic algorithm. It is to be organized in the form of

Ajpix il

and controls 4 different types of (0, 1, *, -)
elements. N herein means the sets of the activities.

- When Ai appears before Aj, the value is .

- When Al appears after an Aj, the value is 0.

- If Aj has at least one trace either before of after it and
included in other parallel (And-block), the value is *.

- If Ai nor Aj does not have a trace and include in other
parallel, (XOR-block), the value is -.

Using the four types under control, the process model
in accordance with the goal requirement is shown in a
matrix (Fig. 5).
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Fig. 5.The Order matrix of the similar process model

The dependency increases the value of the correlation
(ARD) if the value has the identical member from the 4
above in the same location by using the event property
value and the process model within the objective process
activities. So, when you find the appropriate process, the
priority gets higher along with it.

After analyzing the relationship of the activities, the
proper activities are selected to carry out the event-
relationship analysis process by referring to the specific
event categories in regard to the demands of the goal
scenarios. Even if the event-relationship analysis of the
activities in this thesis does not provide specific
information, the analysis process is carried out by
assuming that all the events which occur due to the
process instance are known.

IV. EVALUATION

It is checked whether the goal scenario process
suggested to solve any unexpected outside problem can be
applied or not by considering dependence and correlation.
Also, it is evaluated how much the activities and the
process are suitable for the goal scenario.

ASD Extractionot the similar parts

Fig. 6. Extraction of the similar parts by correlation

(Fig. 6) identifies correlation mainly based on the
similar process model suggested in (Fig. 4) and extracts
each similar part.
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If the goal process must include every activity which
exists in the scenarios and the correlation with the current
process is more than 50%, it would be necessary to make
a change for the application. If the correlation is less than
50%, a new structure must be established. The evaluation
results are shown in (Fig. 7).

(Fig. 7) uses the correlation order matrix to show
satisfactory results for the process-evaluating index
through the comparison with the current goal process. It
shows the necessary works for the solution of problems.
Such works can be extracted through the order matrix.
The process with a high level of similarity requires less
works for adjustment compared to the one with a low
level of similarity.

Therefore, it is possible to make a change for the
demands related to an unexpected situation by using the
current process. Also, it is possible to identify the works
which need to be changed according to the order of
priorities. Such a result is sent to the monitoring process
in process in order to provide the necessary information
for constant services.

V. CONCLUSIONS

In this paper, a process-evaluating model based on
the goal scenario is suggested to provide constant
services through the current monitoring process in
regard to the service demands of the new scenario.
According to the change of the outside environment,
the demands are analyzed by considering the goal
scenarios prior to the creation of scenarios. The
scenarios are completed by using the information about
business skills. Through the components of the goal
scenario-based entity, similarity and correlation are
identified and evaluated.

Such information is used to figure out the problems
occurring as a result of the changes and provide
. diagnostic information to support the adaptation decision
making. With this, it is possible to apply the judgment of
the situation info of the users as it occurs in a dynamic
context.

Further studies would be desirable using the process
evaluation information based goal-scenario as the basis to
set up strategies in accordance with the adaptive judgment
and expansion to allow rapid dynamic reconfiguration to
meet the suggested requirements.

For such a purpose, more accurate information is
provided by considering the correlation among the events
composing the process or the importance of each event.
Also, it would be necessary to carry out the study to
provide various workflow services dynamically to the
user.

REFERENCES

[1] Dresner, H. "Business Activity Monitoring: BAM Architecture",
Gartner Symposium ITXPO, Cannes, France, November 2003.

[2] Anand Ranganathan, Roy H. Campbell, “An infrastructure for
context-awareness based on first order logic”, Personal and
Ubigquitous Computing, Vol. 7 no.6, pp.353-364, 2003.

[3] Camci, F. and Chinnam, R. B., “General support vector
representation machine for one-class classification of non-
stationary classes,” Pattern Recognition, 41(10), 3021-3034. 2008,

[4] Grigori, D., Casati, F., Castellanos, M., Dayal, U., sayal, M., and
Shan, M-C, “Business Process Intelligence”, Computers in
Industry, 53, 321-343, 2004.

[5] Abadeh, M. S., Habibi, J., Barzegar, Z, and Sergi, M, “A parallel
gentic local search algorithm for intrusion detection in computer
networks,” Engineering Applications of Artificial Intelligence,
20(8), 1058-1069, 2007.

[6] Sharma, A., Pujari, A. K., and Paliwal, K. K. “Intrusion detection
using text processing techniques with a kernel based similarity
measure”, Computers and Security, 26, 488-495, 2007.

[7] Srinivasan, s., Krishna, V., Holmes, S., "Web-log-driven business
activity monitoring," IEEE Computer, Vol. 38(3), pp 61-68. 2005.

8] Sonnen, D., Morris, H.D., Businessfactor : Event-driven business
performance management White paper. IDC, 2004.

[9] FileNet, Filenet process analyzer, FileNet, 2006.

[10] IDS Scheer, ARIS process performance manage, IDS Scheer, 2006.

Su-Jin Baek received the BE degree in
Computer Engineering from Kyung Hee
University, Suwon, Korea, in 2002 and the
MS degree in computer Engineering form
Kyung Hee University, Suwon, Korea, in
2004. She is currently a PhD candidate in
the Department of Computer Engineering,
Kyung Hee University, Suwon, Korea. Her
research interests include component based
software development, adaptive software
system, business workflow system

Young-Jae Song received the BE degree
from Inha University, Incheon, Korea, in 1969,
the MS degree in computer science from Keio
University, Tokyo, in 1976, and the PhD degree
from Myongji University, Seoul, in 1980. He
has been a professor in the Department of
Computer Engineering, Kyung Hee University,
Suwon, Korea, since 1976. His current research
focuses on software engineering, reverse
engineering, component-based  software
development, and object-based modeling.




