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CHAPTER 1

INTRODUCTION

1.1 PROBLEM STATEMENT

In enterprises, business process modelling (shortly process modelling) is of great
importance since it provides an improvement on the efficiency and the quality of the
activities that an organization has to make in order to achieve a particular business goal.
In process modelling, one of the problems that the designers encounter is to deal with
business process variability. Based on the changing business requirements in various
countries, diversities in the organizational structure, or the differences in the
infrastructure of information technologies, it is inevitable that the process modelling
requires the consideration of process variants (Dohring, Reijers, & Smirnov, 2014).
However, in the design of the process model, it is a challenging task to integrate the
process variants into the core model while preventing the complication and redundancy
(Fahland et al., 2009), (Rolon et al., 2009). Also, another difficulty is to design the base
model as a reference for the related process models and, at the same time, to manage the
relations between the process variants (Dohring et al., 2014), (Briand, Bunse, & Daly,
2001).

1.2 PURPOSE OF THE STUDY

The aim of the study is to investigate the methods proposed for process variant
modelling in the literature and to evaluate the proposed methods in terms of efficiency,
applicability, and complexity in a real life setting. For that aim, the following process

variant management methods are studied:



e Decomposition driven method in (Milani, Dumas, Ahmed, & Matulevicius,
2013)

e Provop Approach in (A. Hallerbach, Bauer, & Reichert, 2010a)Also, another
goal for this study is to provide a result based on the methods in (Milani et al.,
2013) and (A. Hallerbach et al., 2010a) by analysing the real business process

models.
1.3 SIGNIFICANCE

When an organization needs to maintain multiple process definitions due to the factors
such as location, changing customers, time; managing process definitions and BPM
systems becomes more complex and consequently it becomes difficult to organize the
process variants in an appropriate manner. To solve that problem, process variants
modelling approaches are proposed in the literature. However, the companies can have
difficulties while determining the suitable methods for their need and constraints. To our
best knowledge, there is no study in the literature to overcome these issues. For that aim,
this study evaluates two process variants modelling approaches in terms of complexity,
comprehensibility, controllability and flexibility, and it provides a perspective for the
companies that employ business process management approaches efficiently and
accurately. Another significance of the study is that based on the process variants
obtained from different companies, a common model can be generated and this model
provides a vision for the other companies to realize their needs and figure out the

potential alternative ways to reach the outcome effectively.
The main contributions of this study can be summarized as follows:

e For the first time, two process variants modelling approaches are analyzed and
consequently an outline is provided in order to guide the companies that employ
process variant modelling approaches for their needs.

e A common model is proposed based on the variants obtained from different
companies. This common model provides a support for the future applications of

the companies and with the consideration of this common model, the newcomers



can improve their processes efficiently by exchanging the cumulative experience

gained from other professionals.
1.4 RESEARCH METHODOLOGY AND RESEARCH QUESTIONS

In this study, the Decomposition Driven method and Provop approach in (Milani et al.,
2013) and (A. Hallerbach et al., 2010a) are compared based on a case study in which the
methods are applied to the project management business processes of 5 different
companies. The processes developed for the companies will be compared with the best
practices obtained from a process management automation system based on Project
Management Institute (PMI) standards. To evaluate the efficiency and applicability of
the resultant process variant models with respect to conventional models, interviews

with the employees of the companies will be performed.

Based on the methodology described above, the following questions can be answered for

the model proposed in this study:

e How can we develop process variant models for a process area where different
process models are developed for diverse companies based on the same best
practices?

e How does the application of two variant modeling methods, the Decomposition
Driven (Milani et al.,, 2013) and the Provop (A. Hallerbach et al., 2010a)
methods, compare for flexibility in terms of reusing the knowledge to define
processes for new customers and maintain all variants in case of a change in one
process?

e What factors are to be considered for an organization to select a proper variant

modeling method based on its setting, needs and constraints?



CHAPTER 2

LITERATURE REVIEW

The efficiency and quality of process models is of great importance for the companies
and their corresponding customers (Doéhring et al.,, 2014),(Lind & Goldkuhl,
2005),(Weidlich & Weske, 2010). Process management (BPM) tools are proposed in
order to achieve the efficiency and quality goals. Also, the technologies, based on
workflow analysis and case handling, help to improve the business process model.
Moreover, the change requests on business requirements needs to be handled. Some
business requirements supplement existing requirements by leading to different
behaviour of processes as executed before. As a result, the need for an effective process
variant modelling appears.

Business process models indicate the activities which an organization has to perform in
order to reach a particular business goal. In the model, the process type is implemented
based on the constraints such as control flow and resources. One of the important
problems in the design of the business process model is to deal with business process
variability. For each process type, there exist multiple process variants depending on the
process context. However, BPM tools do not provide an efficient support for modelling
and maintaining these process variants. Therefore, it requires architecture to solve the
design issues based on process variability.

Conventional Business Variant Modelling Approaches

The conventional methods for the business variant modelling can be considered in two

different groups:



The multi model approach models the process variants in separate process models
(Dumas, 2012), (A. Hallerbach, Bauer, & Reichert, 2010b), (Awad, Sakr, Kunze, &
Weske, 2011). In practice, it creates redundant model data since most of the similar parts
are repeated for different variants. This leads to significant modelling and maintenance
efforts. In other words, the effort need for modelling and maintaining a process is high
since fundamental changes are handled in a new and separate process model for each
individual process model. Also, the process variants are not strongly connected with
each other since they occur in different model scheme. Another problem of this
approach is that it is not possible to combine the existing variants to new ones (Wahler
& Kaiister, 2008). Besides, since each variant requires a different modelling activity, it
takes too much time to maintain the variants. Therefore, this approach is not very useful

for the companies which require time-variant process modelling.

The other modelling approach is single-model approach which captures multiple
variants in one single process model (Dumas, 2012), (A. Hallerbach et al., 2010b),
(Reijers, Mans, & van der Toorn, 2009), (Rosemann & van der Aalst, 2007),
(Gottschalk, Van Der Aalst, Jansen-Vullers, & La Rosa, 2008). This approach uses
conditional branches and labels to indicate the flow in the model. Each variant can be
represented by a particular execution path. Even though this type of approach creates a
large model, it makes combining and merging operations possible for the variants which
have similar parts. However, it has some drawbacks such as complicated representation
and unawareness of the single variant based process model. In single model approach, it

is difficult define variants neither explicitly nor transparently.

As a conclusion, both single-model and multi-model approaches could cause
deficiencies while handling business process variants and providing feasible solution in
many cases. However, since Multi-Model Approach causes high redundancy and high
effort need to maintain, the Single-Model Approach is accepted as more feasible for the

industry.



CHAPTER 3

CASE STUDY

As discussed earlier, most of the studies in the literature considers two different
approaches. One of them is single-model approach, which makes possible reusing
existing models by embedding new variants to the common process model via
conditional branching. On the other hand, the other method is multi-model approach in
which process variants are generated by copying a process model and setting its

parameters with respect to corresponding variants.

In this study, we have selected two of the well accepted Single-Model Approach
methods which are Decomposition Driven Method and Provop approach. In this part, we
express the case study which created by applying these two approaches. In order to
apply methods, we have the Software Project Management processes of 5 different
company. The four of these companies are from Turkey and the remaining one is Turkey
office of an international company while their sectors are banking, telecommunication

and insurance.
The Organization and the Need for Variant Modelling

4S is a consultancy company that provides process analysis, improvement and
automation services to its customers using HP PPM product. 4S has customers from
various countries and industries focusing on different process areas. Usually, 4S analysts
need to rely on their own expertise to discover other activities and improve the existing
process. They cannot systematically exploit process knowledge obtained from previous



similar companies for new customers. Based on the problem, the need for using a

process variant modelling method for 4S can be summarized as follows:

. When they start to work with a new customer, 4S analysts need to combine their
knowledge on previous customers as a baseline for understanding the new as-is process

and suggesting improvements.

. Through the steps of process analysis, improvement and design, 4S analysts de-
sign various processes for customers. Even when they start developing a process based
on a previously encountered process, the knowledge of such related pro-cesses and the
connections hereto are soon lost. Analysts cannot benefit from one another’s experiences
as it is hard for them to go over each process to find out if it is relevant for a new case.
The same problem persists through process enactment phase; as developers cannot easily

find out similar automated processes and activities.

. When an improvement or update is needed, 4S needs to go over each customer’s
processes to find out which ones are affected and where updates are needed. This

requires a lot of effort and can introduce errors due to manual review process.

During the case study, below company processes are considered (see Figure 1).
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Figure 1. Six variants of the software project management process



3.1 DECOMPOSITION DRIVEN METHOD

The method in (Milani et al., 2013) is based on decomposition of process models. The
method starts with the definition of a main top-level process. Then, each activity in the
main process is defined in detail in a sub-process. Later, the sub-processes is further

decomposed into sub-processes until there is no further possible decomposition.

While decomposing the processes, it is important to decide how to model multiple
variants of a sub-process; either in an integrated way as a variation map, or as separate
process models for each variant. The method proposes two different drivers to deal with
this problem. The first type of drivers is business drivers which are the reasons to treat
the processes as separate or together. Thus, two or more variants can be modelled
separately or together based on the business drivers. Business drivers are determined
based on the resources, type of organisation, products, services, and customers, etc.
Also, timing is an important concern for identifying business drivers. For example, a
tourism agency can define various business drivers according to tourist seasons. In
summer seasons, airline companies optimize the number of flights by increasing flights
to the seaside places. On the other hand, in winter seasons due to weather conditions
they optimize the balance between the safe flight and profit. Therefore, the season is a
business driver for airline companies. The second type of drivers is syntactic drivers that
are about the differences in the way two or more variants produce their outcomes. In this
type of drivers, modelling can be performed for these variants separately. If they are
modelled in a consolidated way, complexity increases; but, comprehensibility decreases.
However, in practice it is difficult to model them separately since syntactic drivers
require the availability of the model of separate variants and the usage of same notation
for same level of granularity and modelling conventions. Therefore, first the similarity
between variants of a process is specified based on the opinions of domain experts, then

the expected differences between the separate models of these variants are analysed.

In the proposed method, the decisions on whether to model two or more process variants
together or separately can be specified after each decomposition. The proposed method



also uses consolidated modelling approach for each sub-process as a default option until

the fragmented approach become applicable based on the business and syntactic drivers.

In our case study, 7 different Software Project Management processes of 5 different
companies from Turkey was analysed. The processes were defined as workflow
definitions on HP PPM, but process models were not developed for analysis purposes.
We converted the low level workflow models to process models in BPMN notation
through discussion sessions with experts. We aggregated workflow tasks to higher level

activities in BPMN. A sample conversion, can be seen on Figure 2.

Initiate Plan Analyse T —— - Close
Project Resources and Design P Project

‘:i Plan Resources
/32. Status Gaeak\
Send Back AN Results
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1. SPMP Revisw 58. Set Waming Contral 8. SPMP Preparation \ 31, SUD Decision 7. Froject Flanning
/ T Ciher Results, ‘, ) /
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/ ‘ 10 A
o
. \ -
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& SUD Approval
54, Mty Plar Control 53. Set Waming Control
¥

Figure 2. Conversion of Plan Resources activity
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Then considering the decomposition driven method, the following steps are performed
to evaluate the trade-off between modelling multiple variants of a business process

together and modelling them separately.
Step 1 - Model the main process of Software Project Management

As first step of the case study, we modelled the main process of Software Project
Management by using BPMN notation. During modelling of the main process, we used
existing models of companies and the proposed best practice model. The companies’
existing processes are evaluated according to best practice model and by grouping some
existing activities, the tasks (sub-processes) of the main process are reached. As a result,
we have added only “Plan Resources” step to the existing best practise model, and it is
observed that the remaining best practise steps are in use for companies. While
modelling the main process, we also investigated and summarized each company’s
existing processes in order to point out how they add value to the process. The metrics of
existing Software Project Management processes are listed on

Table 1. These process are running on a process automation system and the process
metrics are collected from this system. As a result of the step 1, the main model of the

Software Project Management process is figured out (see Figure 3).

The main process is initiated when a project decision is received. The first task is
“Initiate Project” meaning entering the project data and definition to process automation
system. The next task, “Plan Resources”, exists for planning activities of the project.
After planning completed, “Analyse and Design” takes place. When design outputs
received by development team, this time the “Implementation” takes place. The next
task on the process is “Test”. After all tests are completed, some sub tasks like
deployment, monitor and control and quality control can be performed, but they are not
indicated on this main process. The next task is “Close Project” which means all planned
task and controls are performed and project will be archived and become inactive on
process automation system. The last task of the model is “Create Asset”, however as it is
demonstrated on the model, this is an optional task and it does not be performed for all

instances.

11
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Figure 3. Model for main process of Software Project Management

Table 1. Metrics of existing Software Project Management processes

Process Field Number of Number of Number of Number of
workflow workflow BPMN BPMN
tasks gateways activities gateways
Companyl Annuity 15 7 10 4
Insurance
Company?2 Insurance 40 9 12 6
Company3 Banking 21 14 9 0
Company4-1 Banking 48 7 14 6
Company4-2 Banking 8 2 9 2
Company5-1 Telecom 46 11 11 2
Company5-2 Telecom 44 8 11 2
Average 31.7 8.3 10.9 3
PMBOK Best 13 0
Practice

Step 2 - Identify variation drivers

In the second step, identified variation drivers of the process. As the process that we
study on is somehow well known and widely applied by industry contributors, we
focused on approaches of companies for the classification of business drivers. In order to
determine the business drivers of the main process, some examples from (Milani et al.,
2013) are investigated. As we have pretty linear main process, we focused on how the
task on main process are performing and what can cause a variation. It is observed that
the application of tasks from main process can vary according to companies. For
example, the “Initiate Project” task is handled in different ways for each company, but
almost all of them providing same outputs. Obtaining nearly same outputs from same
tasks for any company leads us, there is no explicit syntactic drivers. In order to handle
this approach more effectively in the scope of this study, we decided to go on with

business drivers and selected company driven variations.

12



Step 3 — Asses the relative strength of variation drivers

In order to assess relative strength of variation drivers, the outputs of previous step,
which are companies, were used. As it can be predicted, all companies have same
strengths to be handled as variation drivers. Therefore, in our case, all companies are
variation drivers, but company 4 and Company 5 has two Software Project Management
processes each. Both process models of Company 5 are very similar but, the process
models of Company 4 are mostly different. Therefore, we used an additional variation

driver as “Company 4 — 2” with the same strength.

Step 4 - Identify the variants of each sub-process of the main process

In this step, we populated a variation matrix in Table 3 by using the outputs of previous
steps. First of all, in order to define first column of the variation matrix, we used the
variation drivers and their relative strength, whereas the first row of the variation matrix
consists of the tasks of the main process. Then, the process automation system was
investigated for the details of each sub-process under the main process. As a result of the
investigation, each tasks on the main process was decomposed into sub-processes as

variation definitions (see Table 2).

13



Table 2. Variation Definitions

Level / Initiation Planning Analyze Implementation Test Closure Asset
Activity and Design Creation
-Create
) Asset
Basic -Project Definition | -Planning -Analyze -Implementation | -UAT -Deployment
and Design -Closure
Fast -Planning -Monitoring
-Scheduling and Control
-Closure
Simple -PM Assignment -Planning -Deployment
-Project Definition | -Planning -Closure
Approval Approval
-Closure
Moderate -Initiation -Planning -Deployment
Approval -Planning -Monitoring
-Project Definition | Quality Control and Control
-Scope Approval -Planning -Closure
Approval
Detailed -Project Definition | -WBS Creation -Analyze -Implementation | -UAT -Monitor and
-Scope Approval -Planning and Design | -Implementation | -UAT Control
-Initiation Approval -Design Quality Control Quality | -Closure
Announcement Quality Contro | -Closure
Control | Quality
Control
Complex -PM Assignment -WBS Creation -Closure
-Project Definition | -Planning Report
-Initiation Quality | Quality Control Preparation
Control -Planning -Closure
-Scope Approval Approval Approval
-Closure

For example, in Company 1, “Initiate Project” task is handled with a sub-process which
consists of “PM Assignment”, “Project Definition”, “Quality Control”, and “Scope
Approval” activities, while the same task is handled with a sub-process that contains
“PM Assignment” and “Project Definition” activities for Company 3. While applying
this decomposition, the granularity level is determined by considering the aim of the step
that is identification of variations. In other words, the granularity level is deepened until
the variations of activities are explicitly defined. As a result of the decomposition, the

variations are identified on Variation Matrix (see Table 3).

14



Table 3. Variation Matrix

Software Initiate Plan Analyze Implement Test Close Project Create
Project Project Resources and Design Asset
Management
Company 1 -Complex -Moderate -Basic -Basic -Basic Test -Detailed
Initiation Planning Analyze Implementation Closure
and Design
Company 2 -Moderate -Complex -Detailed -Detailed -Detailed -Complex -Asset
Initiation Planning Analyze Implementation | Test Closure Creation
and Design
Company 3 -Simple -Basic -Basic -Basic -Basic Test -Basic Closure | -Asset
Initiation Planning Analyze Implementation Creation
and Design
Company 4 -Detailed -Simple -Detailed -Detailed -Detailed -Fast Closure
Initiation Planning Analyze Implementation | Test
and Design
Company 4 -2 -Simple -Fast -Basic -Basic -Basic Test -Simple -Asset
Initiation Planning Analyze Implementation Closure Creation
and Design
Company 5 -Basic -Detailed -Detailed -Detailed -Detailed -Moderate
Initiation Planning Analyze Implementation | UAT Closure
and Design

Step 5 — Perform similarity assessment of variants for each sub-process of the

main process

In this step, we performed similarity assessment by analysing each action on variation
matrix in Table 3. The identical actions are tried to be pointed out with the help of
process automation system data. The collected and used data while performing actions,
number of workflow steps and the role of actioner were main points to be investigated in
order to decide actions are identical or not. Some inexplicit details of the actions are
asked to the domain experts and obtained responses collected on a voting mechanism in
which for each action, the remaining actions are graded with respect to the level of
similarity to that action. For example, when the action “PM Assignment” investigated, it
is observed that all project manager assignment actions are performed in same way on
process automation system and it is easily labelled as a very similar action for all
companies. The results obtained based on the grading method indicate that the very
similar actions have identical characteristics for business drivers (i.e., companies). On
the other hand, there are actions that do not have common specifications for business
drivers. The action “Project Definition” is performed in different ways, as the collected
data for “Project Definition” is mostly different for companies.

15



also includes the dissimilar actions that have different properties for each company.
Furthermore, the task “Asset Creation” is an optional action on the main process, but
when the task is investigated, it seems that it is similar for different companies and

consequently.

Step 6 — Construct the Variation Map

As input from Step 4 and Step 5, we have the variants (actions causing variation) for
each sub-process of the main process. The aimed action of this step was mapping these
variants in a variation map (see Figure 4). For the case that we work on, we decided to
model “Initiate Project”, “Plan Resources” and “Close Project” tasks of main process
separately. According to variation matrix and similarity assessment, we conclude that
these tasks are the reasons of variation and their decomposed application methods are
not very similar. According to variation matrix of the process we proposed four separate
variants of “Initiate Project”, five separate variants of “Plan Resources” and lastly five
separate variants of “Close Project” activity. All of these sub-processes had a strong
business driver and were not similar. Conversely, there were two process variants for
“Analyse and Design”, “Implement” and “Test and one process variant for “Asset
Creation”. These variants did not have strong variations and they were mostly similar.
Thus, we modelled them together. The final version of variation map for each variants
are shown in Figure 4. When a variant is modelled separately, the complexity decreases
but the comprehensibility can also decreases. Therefore, with help of the Decomposition
Driven Method, we aimed to balance this trade-off and we only separately modelled 3
tasks of the main process. The other tasks remained the same and modelled together, in

order to increase the comprehensibility.
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Step 7 — Configure a Specific Process Variant

The generated variation map acts as a reference model to observe both the process map
and help experts to arrive at possible variations by means of the flow defined by
gateways. This model does not include knowledge of a specific variant. Thus, if one
wants to configure a process variant, she needs to understand that specific variant and go
through the variation map to select relevant activities. This selection is done for
Company 4 as shown with darker colored activities in Figure 5. We manually verified

that we can generate all our variants as syntactically correct and sound.
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Figure 5. A specific variant on variation map
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After this step, the Decomposition Driven method suggests the iteration of all steps for
the sub-processes of the main process. We applied the Decomposition Driven method
completely in the first level of decomposition in 4S. Moreover, we identified the
activities to be placed in each sub-process and discussed a sketch of the variation maps
with the experts. In this way, the experts were able to observe how the Decomposition
Driven method provided a flexible way of variant modeling in different granularity
levels. For example. For “Implement” process, variation in the high level is not found
necessary. However, it is observed that variants of this sub-process need to be handled

considering other business drivers such as project type.
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3.2 PROVOP APPROACH

In the Provop method (A. Hallerbach et al., 2010a), (A. Hallerbach et al., 2010b), ( a
Hallerbach, Bauer, & Reichert, 2008), an approach similar to the single-model approach
is utilized in order to configure variants based on a common process model. The
common process model refers to a base process which can be configured in different
ways to create specific process variants. The Provop approach provides operations in
order to make the changes in the base process model. These operations are INSERT
fragment, DELETE fragment, MOVE fragment and MODIFY attribute. In the base
process, the adjustment points associated with a node enables to change the necessary
parts with the help of change patterns. As the number of change operations is increased
to create a variant model based on base model, the Provop approach groups some of the
change operations to consider further reuse, which is called as options. This is important
and useful since, the variants require similar change operations to be configured. By
grouping of these similar change operations, the complexity to generate a variant

decreases and the controllability of the model increases.

The main advantage of the Provop approach is that the variants are treated as first class
objects. This implies that with the change operations and configuration of the process
variants the Provop approach provides a solution for all phases of the process lifecycle.
For example, when the requirements are changed in a period of the time, the method
offers the options as a solution to make the necessary changes in the process model.

The method can be performed by applying the following two steps:

Step 1 — Designing a base process
In Provop approach, different policies are provided in order to design a base process.
e Policy 1: In this policy, the base process corresponds to a standard reference
process. In our case study, base process includes best practice process provided

by the process automation system with the consideration of Project Management
Institute (PMI).
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e Policy 2: This policy states that, if a particular process variant is used more
frequently than the others, corresponding process variant can be chosen as a base
process. This reduces the effort while as the number of necessary changes is less.

e Policy 3: With this policy, the optimized base process model is obtained with the
minimization of average distance to other variant models. In other words,
according to this policy, it is optimal to choose the variant model that requires
the least number of operations to reach the other variant models.

e Policy 4: In order to apply this policy, all possible variants are merged in one
process model using conditional branches. Then, only DELETE operations are
employed to generate the process variants.

e Policy 5: This policy considers intersection of all variants as a base process. In
this policy no DELETE operations are applied, however MOVE, MODIFY and

INSERT operations are employed to generate process variants.

In our case study, the mixture of all policies are considered for the design of the base
process since none of the policies described above is superior. In the first phase of
the design, Policy 1 is employed by considering the best practice from process
automation system. Also, Policy 2 is considered with Policy 1 to reduce
configuration efforts. In the second phase of design, the approaches in Policy 3 and
Policy 5 are examined and the base model in the design is evolved to obtain the sub-
optimal minimal average distance to the other variants while analysing the superset

of all process variants discussed in Policy 4.
The following model presents the best practice model obtained from Policy 1:

Best Practice Process

Q_>[ Initiate Analyze Implement H S Close

Project and Design Project

Project Decision
Received

Pro;ect Concluded

Figure 6. The best practice process model

The best practice process model in Figure 6 consists of 5 main activities. Based on
the best practice process model and other policies, the following evolved version of

the base process model is created:
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Adapted Base Process

Initiate Approve Plan Analyze
O_{ Project Scope Resources and Design (BT =t
Project Decision

Received

Close
Project

Monitor

and Control

Control

@ Closure @

Quality Project Concluded

Figure 7. The adapted base process model

The adapted base process model in Figure 7 is obtained based on the variant models

observed from Software Project Management processes of companies.
Step 2 — Defining Adjustment Points

While applying the Provop approach, the next action is determining the explicit
positions of the adjustment points which are required by change operations in order to
refer them. The Provop approach advices to define business-relevant reference points.
For example, if we place an adjustment point to begging of the “Test” activity, the name
of the adjustment point should be “Ready to Test”. In this study, we investigate the
company’s existing Software Project Management processes as variants of the base

model and we add the adjustment points to the base process model (see Figure 8).

Adapted Base Process

Initiate Approve Plan Analyze [ —
Project Scope Resources and Design P
Project Decision

Received Approve Ready to Plan Ready to Analyze and Ready to Implement
Scope Plan Resources Analyze and Design Implement Completed
Completed Resources Completed Design Completed

Monitor
and Control

Control
Closure
Qualit

Project Concluded
Ready to Test

Test Completed

Ready to Close Project
Close Project Completed

Figure 8. The base process model with adjustment points
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Step 3 — Designing and Modelling the Options

So far, we have considered the concepts to the design of a base process model and
adjustment points. During these steps the company processes are considered. (see Figure
1).

Now, according to the Provop approach, options of the process should be designed and
modelled. To this end, the possible change operations for generating the variants based
on the base process are investigated. Then, the conditional branches in the model are
examined in order to determine that they are only variant specific or included in all
variant models. Also, granularity selection is performed to increase efficiency of
reusable options. While applying granularity selection the considered aspects are
reusability, understandability and number of operations required for an option. For
example, for Company 3, we could generate an option which consists of both Option 1
and Option 7 instead of splitting them. However, in that case, we could produce another
option for removing Approve Scope from process model of Company 5. This level of
granularity decreases both reusability and understandability while it increases the
number of required operations. Therefore, we select more deepened granularity level and
divided this option into two as Option 1 and Option 7.

The options designed in the consideration of the above concerns are provided below:

e Option 1:
Context Rule: Company 3, 4-2, 5

o DELETE Approve Scope
e Option 2:
Context Rule: Company 4-1

0 INSERT Announce Initiation
= From Point: Approve Scope Completed
= To Point: Ready to Plan Resources
e Option 3:
Context Rule: Company 3, 4-2

o INSERT Assign PM(Project Manager)
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»= From Point: Approve Scope Completed
» To Point: Ready to Plan Resources
e Option 4:
Context Rule: Company 2

o MODIFY Plan Resources as parallel activity
= Gateway = Parallel gateway
o INSERT Prepare WBS parallel with Plan Resources
= From Point: Ready to Plan Resources
= To Point: Plan Resources Completed
e Option 5:
Context Rule: Company 1, 2, 4-1,5

o INSERT Approve Plan
= From Point: Plan Resources Completed
= To Point: Ready to Analyze and Design
e Option 6:
Context Rule: Company 1, 2, 4

o INSERT Control Plan Quality
= From Point: Plan Resources Completed
= To Point: Ready to Analyze and Design
o MODIFY Approve Plan as optional activity
= Gateway = Executive gateway
e Option 7:
Context Rule: Company 3

o INSERT Control Plan Quality
»= From Point: Plan Resources Completed

= To Point: Ready to Analyze and Design
e Option 8:

Context Rule: Company 4-1, 5

o INSERT Control Design Quality
= From Point: Analyze and Design Completed

= To Point: Ready to Implement
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Option 9:
Context Rule: Company 5

o INSERT Control Implementation Quality
= From Point: Implementation Completed
= To Point: Ready to Test

Option 10:
Context Rule: Company 4-1

o MODIFY Control Implementation Quality as optional activity
= Gateway = Executive gateway
Option 11:
Context Rule: Company 3, 4-2, 5

o DELETE Monitor and Control

o DELETE Control Closure Quality
Option 12:

Context Rule: Company 1, 2, 4-1, 4-2

o MODIFY Gateways = Parallel gateway
* From Point: Test Completed
= To Point: Ready to Close Project
Option 13:
Context Rule: Company 4-2

o Option 11 is prerequisite to this option.
o INSERT Approve Closure parallel with Create Asset
= From Point: Test Completed
= To Point: Ready to Close Project
Option 14:
Context Rule: Company 3, 4-1, 4-2

o INSERT Create Asset
= From Point: Close Project Completed
= To Point: End Event
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Step 4 — Configuring the Variants

For variant configuration, the Provop suggests the usage of three substeps. First, relevant
options need to be selected to configure the relevant process variant. This can be done
by asking users to manually choose specific variants, which is hard if there are a lot of
options and specialized knowledge is required. To overcome the problem, the Provop
suggests the definition of context rules by identifying, for each option, the context in
which the options are applicable. In our case, the available knowledge on business
drivers became useful to define the context. For each option, we identified the set of
variants that are to be configured via this option. This can be seen in the list of options as

context rules.

Another point to be considered while applying the options is the possible constraints
with the options. For example, there may be implication relation between options, an
option implying the usage of another one (A. Hallerbach et al., 2010a). We had an order
constraint for options 6 and 7, as option 6 always needs to be applied before 7. We
observed that the modelers need to pay special attention for constraints especially for

options effective on the same adjustment point pairs.

In conformance with the constraints, we manually apply the set of options 4, 6, 7 and 12

to the base process Figure 8 to achieve the variant process of company 2 as in Fig. 9.

Plan Approve
Resources Plan

WBS
Monitor and
Control

Initiate Approve Control Plan
Project Scope Quality

Analyze and Close
Implement _
Design Project

Control
Closure
Quality

Fig. 9. Company 2 process model after configuration
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CHAPTER 4

RESULTS

By applying the methods, we were able to answer our research questions which are
determined at the beginning of the study. With the application of Decomposition Driven
method, we aimed to address the question of how to manage the trade-off between
modelling multiple variants of a business process together versus modelling them
separately. Moreover, Decomposition Driven method can be mentioned as useful to
address granularity management problem of process models. The low level modelling
increases both comprehensibility and complexity while high level modelling decreasing
both of them. With the help of the method, it can be decided which variants should be
modelled together or separate. This provides a balance on complexity and
comprehensibility trade-off and possible variations on process by proposing variation

map (see Figure 4).

Results of the Decomposition Driven method application is interviewed with customer’s
process management responsibles. Proposed variation map for software project
management process is evaluated and it is observed that proposed variation map is
feasible for them especially with the proposed branches of “Initiate Project”, “Plan
Resources” and “Close Project” activities. They mentioned that, they have a
classification for projects according to amount of planned man-day effort and with
regard to defined project class, their initiation and closure activities are changing in
practise but this variation is not modelled on process automation system. Moreover, they
believe that, after modelling their variants separately they will be able to manage sub
tasks more effectively and this will improve their both productivity and quality by

decreasing rework and unnecessary monitoring efforts.
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On the other hand, by applying Provop approach, similar change operations are grouped
and the complexity to generate a variant decreases and the controllability of the model
increases. Based on the options defined above and base process modelled in Figure 8,
the Provop approach can be investigated and employed for the companies that require to
apply business process management for their processes. It is obtained from the model
that process variants can be generated via specified options in an easy and effective way.
Also, this provides flexibility for companies while designing their processes. The
flexibility of proposed process model can be obtained with the help of Provop method
application results. According to results, number of user steps can be 6 in minimum and
18 in maximum while base model has 9 user steps. Moreover, 14 separate options are

generated in order to handle many different process variation.
Some details of the results are grouped on Table 4.

Table 4. Results of the methods

Decomposition Driven Method

Provop Approach

In order to apply the method, total 22

hours spent in 5 sessions.

With the application of the method, ~40
possible variations are handled with
proposed variation map.

Proposed variation map is accepted as

feasible by customer.

As a result of the real life application,
reduced rework load and unnecessary
effort  with

monitoring improved

management perfection is expected.

v Total 15 hours spent in 4 sessions, in

order to apply the method.

v"As a result of the method, number of
user steps can be 6 in minimum and 18
in maximum, while base model has

exactly 9 user steps.

v 14 separate options are generated in
order to handle many different process

variations.

v The
controllability by enabling possible

method  provides enhanced

changes anytime.
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CHAPTER 5

CONCLUSIONS

In this study, a case study is investigated based on the Decomposition Driven
Method in (Milani et al., 2013) and the Provop approach in (A. Hallerbach et al.,
2010a). The case study indicates that the process variants can be easily and
effectively modelled by employing both of the methods. It is obtained from the
models that the single-model approach is suitable for the processes of the companies
analysed in the case study. It is expected that the process variant modelling improves
the efficiency and the quality of the activities by reducing rework load and
decreasing unnecessary monitoring effort. The case study concludes that the
decomposition driven approach is suitable for the process variants, modelling of
which requires an essential consideration of compact and clear design whereas the
Provop approach is appropriate for the design of the process variants in which the

controllability and manageability is a necessity.

In future work, we will completely apply the methods for low level processes of
software project management as already initiated in current work. This will enable a
thorough evaluation of the methods for hierarchical processes. Also, we plan to
apply the methods to the demand request process, which even shows more variation
with respect to customers and other factors. In parallel, 4S plans to start a gradual
usage of variant modeling in its company. For this, new experts will be trained.
Then, prototypes will be identified from the projects where the experts will use the

outputs of this study to define processes of the new customers.
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