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Abstract

A comprehensive software process models are used to represent all important process activities

of a software development project which serves as a basis of a central information system for

coordinating, guidance, and supporting the different roles. Different problems are associated with

the implementation of software process models such as process awareness , lack of experience,

timely availability of the desired information, a major time slot required for communicating the

new processes to the practitioners, and variation in the participants understanding.

This research aims at proposing an Electronic Process Guide with role specific to improve the

participant's understanding during process implementation. It also intends to highlight the impact

of EPG on participant's understanding during implementation. Quasi experiment is conducted

for this study to investigate and understand the cause-effect relationships. Conceptual models are

used to measure the participant's understanding and the data obtained from the experiment is

compared with the accurate conceptual models by using a CMAP tool. Finally, Statistical

Student's t-test is used to test the Null Hypothesis.

Electronic process guide brings the improvement to the traditional process models

implementations, by introducing the concept of Role specific views into it. Its practicalities are

presented in discrete manners to help in its use during software process models implementation.

The outcomes are documented to provide a feedback that may be used for making necessary

improvements in Electronic process guide.
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Introduction

Implementation is in jeopardy, if a lot of time is spent to communicate the new processes to the

practitioners. A generalization can be made that the more complex the process, the more time it

take to implement [l]. Different implementation problems are highlighted by the researchers and

provides different solutions, which are not enough to resolve them; lack of experience, technical

knowledge only through training [2], serious commitment, process engineer continuously work

closely with practitioners, resource consumption- resources used in the initial phases analysis

design, this means only few resources are available during the implementation phase and

software practitioners have significant fear and uncertainty [1], a lot of information spread all

over the document in the process description [3], variation in the participants understanding,

programming challenge, artifacts production as a burden, collaborative work is limited [4].

Software processes play an important role in coordinating different participants. Different

resistance factors are identified which effects the participants understanding such as; lack of

professionals experience and skill, insufficient and ineffective assessment of the current software

process, lack of flexibility in the use of the documentation in projects of different types and sizes

tsl.

Research recorded the problem of process awareness t6] t7] [8], timely availability of the desired

information [9], training on the support tools and technologies defined t9l tl0l. Also one of the

problems highlighted during the implementation of a process model fll) "there is the need of

tools to minimize management efforts requiredfor its repeated usage".

Different problem arises without the Electronic Process Guide (EPG) support such as; software

development processes are so complex that process performers cannot cope with this complexity

unless they are adequately supported, that is, provided with the process knowledge they need to

perform their tasks [2]. Lack of consistent documentation is mentioned as a major problem in

maintaining systems, therefore researchers made this the goal for improvement [6].

From the evaluation of the electronic process guide, it is concluded that it provides core benefit

to the software industry where different process models employ in order to carry out the

activities. Also as a technology concern, electronic process guide have more importance over

paper-based process guide t6]. A huge potential for improving guidance oriented documents- this
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would be a real value in practical setting [9]. Different techniques are available in software

engineering and management literature but, it is very difficult to select appropriated technique(s)

for the given situation. EPG is the useful tool for the software process improvement for medium

to large size organizations and it also contributes to the improvement outcomes [8].

A comprehensive software process model is use to represent all important processes of a

software development project which serve as a basis of a central information system to guide,

coordinate and support the different roles; this also acts as an explicit software process model

which can assist in performing, managing, and improving the development of software [13].

Role specific view improves support sharing and coordination of knowledge in geo-collaborative

planning [14]. Also multiple view approach was assessed to support common ground in geo-

collaboration within multi-role team [5]. Role specific view approach improves the quality of

guidance by using measurements and the successful measurements requires a solid

understanding of the product, processes, and resources to be measured, an understanding which

can only be gained via explicit models [7]. Role specific views should be modeled independently

tl3l.

1.1. Research Aim

This research plans at representing the software process model aid i.e. 'Electronic Process

Guide' with a focus on role specific views during process implementation within software

projects. It also intends to measure the participants understanding during the process

implementation and to highlight the impact of EPG on participant's understanding. Finally, all

together, this research aims at proposing an Electronic Process Guide with role specific views to

improve the participant's understanding during process implementation, as a final output.

It is hoped that this task will highlight the importance of EPG with role specific views during

process implementation. This research can be helpful in many ways to all those interested in

software project management and related activities. These can include project managers, project

team members, risk managers, functional managers, QA and those who are proposing process

models to software industry.
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1.2. Significance

For any process an effective project management is integral for its success. It is a critical element

whiles developing software systems and is important to make the management independent to

any activity rather than engaging management resources to a single process activity. The failures

of many large projects highlighted the problems of participants understanding. These problems

of process awareness includes t6l t7l [8], timely availability of the desired information [9],

training on the support tools and technologies defined t9l t101.

Some process models do not provide guidelines to understand the properties including their

modular strucfure, the control-regulation configuration of common features in a key process area,

and the arrangement of key process areas at each level [6], which ultimately have an impact on

participants understanding. Electronic Process Guide results in positive outcome for the company

including improvements in documentation, better project estimation, planning and management

and improved relations with customers [8].

This research shall focus on the participants understanding during process implementation in

order to introduce Electronic Process Guide with Role specific views. The thesis will present the

process implementation problems, Electronic Process Guide, Role specific views and at the end,

impact of Electronic Process Guide with Role Specific Views on participants understanding will

be measure by conducting a quasi experiment. The research shall provide great deal of benefits

to the project managers, practitioners of software engineering, risk managers, requirements

manager, software developers, business owners and executive management.

1.3. Research Objectives

The objective of this thesis is to measure the participants understanding during process

implementation along with the 'EPG with Role Specific views' by performing a quasi

experiment in academic environment. The experiment shall be conducted on two groups of

undergraduate students. The Process Models was implemented in terms of its understanding and

its usage in comfortable manners. The research shall answer the following question:

llhat is the impact of "electronic process guide with role speciJic views" on participants

understanding?
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1.4. Expected Outcome

o An electronic process guide, which will act as a practical tool and an analytical device.

o Helps participants to perform their tasks easily

o Clear understanding of the techniques, methods and tools through a simple electronic

process guide.

o Electronic process guide will help to elaborate different activities.

o Through EPG with role specific views, subset of information will present in an adequate

style, oriented to their particular roles (Project manager, SQA, tester, Analyst).

1.5. Hypothesis

1.5.1 Research Hypothesis:

EPG with role specific views has impact on participant's understanding.

1.5.2 Null Hypothesis

EPG with role specific views has no impact on participants understanding.

1.6. Research Methodology

As first step of the thesis, the existing literature from previous researches is used. This existing

literature describing the process models used within the software industry and problems faced by

the practitioners during the process implementation. Such literature includes published articles

and research papers plus some case studies, experiment, workshops and reports. Literature

survey has been performed as a starting point of the research.

The second step is to perform a quasi experiment. An experiment provides good insight into why

relationships and results do and don't occur t17l tl8l tl9l. It allows conducting well-defined

studies and focusing on specific variables, measures and the relationships between them [17]

[20] and helps to identiff contextual factors, better control assignments to treatments, and refine

measurement before a more extensive and expensive study [21]. Also useful to understand their

limits, to see how and when they really work, and to understand how to improve theml22l.

The purpose of the study is to determine the impact of EPG on participants understanding and

the Quasi experiment is used for this study to investigate and understand the cause-effect
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relationships and this is a good mechanism to gather evidences of EPG with role specific views.

In many cases, if an approach does not work in experimental settings, it will likely be

unsuccessful in more realistic settings [21] and EPG with role specific views is a preparatory

step to field studies.

1.7. Thesis Structure

Table 1 presents the overall structure of the thesis.

SN Structure Elements Description

I Introduction Overall introduction, background and related work of thesis

2 Literature Survey Detailed review ofavailable literature on the subject

2.1 Process Model Brief Introduction to the basics of process models

2.2 Participant' s Understanding Importance of Panicipants Understanding

2.3 Introduction to EPG Significance of Electronic Process Guide

2.4 Introduction to Role Specific Views
Brief introduction of role specific views with their
importance in EPG

2.5 Supported Tools

2.5.1 SPEARMINT Detail of SPEARMINT modeling tool

2.5.2 CMAP Brief introduction of comparing tool of conceptual models

J EPG With Role Specific views
Proposed a new EPG with Role Specific views to help the

participants.

3.1 Electronic Process Guide Detail of EPG with Process Entities

3.2 Role Specific Views
Details of Role Specific views according to the roles in the

process

4 Experiment

4.t Experiment Design Experiment Design

L) Selection of Group and Project
Details of Group performed the experiment and the projects

used during the projects with selection criteria

4.3
Implementation of Process model
with and without EPG Support

Execution of treatments with and without EPG support

5 Results & Analysis

5.1 Procedure

5.2 First Treatrnent Results during the first treatment with complete analysis

5.3 Second Treatrnent Results during the second treatment with complete analysis

5.4 Hypothesis Testing
Statistical test, student's t test is used for testing the null
hypothesis.

6 Conclusion & Future work
Table 1 : Thesis Structure
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ter 2 - Literature Review

2.1.. Process Models:

Sequence of networked activities involve in developing, mainitaing and delivering a

secure software solution to software industry, which could be iterative or concurent [39].

Models use for identifying the management and technical practices [38].

A comprehensive software process model are used to represent all important process

activities of a software development project which serve as a basis of a central information

system for coordinating, guidance, and supporting the different roles [13]'

Models provide significant productivity and quality factor which define the order and

overflow of the work[38]. They are extensively used to guide process improvement programs

and introduce best practices into organizations. By focusing on managerial and technical

percepectives,different process models are use for different purposes. Classical software process

models (water fall, incremental, RAD etc) focused more on technical perspectives rather than

management. RUP focued more on management perspectives. Also some process models are

proposed by focusing on some specific domains such as requirement engineering , risk

management, software maintainence, software modeling and testing and software change

request. Mainly use to promotes the common measure of software organization process

throughout the SDLC.

Value Based Requirements Risk Management (VRRM) process model is one of the

process models proposed to represent the 'value-based' trends in risk management with a focus

on risk management during requirement engineering within software projects [11]. It employs

almost all the activities that deem to be important and taken for the purpose.

Software Change Request Submission phase process model [23] is a collection of

different activities that starts with identification of need for change and followed by a software

change request submission activity and ends with the activity that incorporate all requested

changes is the release of a new version of a software. SCR might be specified in any phase of a

software life cycle.

The Value Based Requirements' Risk Management Process Model is first of its kind to

provide a risk management process that is based upon the concept of value. VRRM Process
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Model is based on IEEE standards for risk management (IEEE Std. 1540-2001). It comprises of

almost all activities considered mandatory by CMMI Model [11].

Most of the time, software companies face issues after the successful implementaion of

the software and they need to persist their software process due to explicit issues like political

and technologial factors. Software changes is one of the activity that continously engages with

the software. The practical part of SCR process model is to focus in the context of running

application on both customer business and software development organization environment

during submission phase [23] .

A solution required to uncover the implementation problems of process models and

make it effective for the software industry. This research is intended to implement the selected

Process Models in practice and improve the participants understanding during the

implemenation. To generalize the practices of the process models, validation must be required.

Process models are typically developed for process engineers to analyze and assess the

process activities but the process participants who actually carry out these activities usually face

problems during implementation and thus it affects the usability of the model. Most of the time

software experiences reside in the head of process engineers and is therefore not made explicit to

a larger audience. Process knowledge must be explicity avaliable to the practitioners.

Most of the time during implementation, a major time slot is require for communicating

the new processes to the practitioners. Different implementation problems are highlighted by the

researchers and provides different solutions, which are not enough to resolve them such as

explained in [2] [] t3) t24).

o Lack of experience of the team

o Proposed solution was a real struggle throughout meetings,

o Technical knowledge only through training,

o Diffrculties in the identification of impediments

o Extra efforts required from the managements in order to increase the participants

awareness about the availability of the techniques and tools

o Serious commitment,

Impact of EPG with Role Specific Views on Participant's Understanding Page 9
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o Process engineer continuously work closely with practitioners,

o Resource consumption- resources used in the initial phases analysis design, this means

only few resources are available during the implementation phase and software

practitioners have significant fear and uncertainty

o A lot of information spread all over the document in the process description

o Variation in the participants understanding,

o Programming challenge, artifacts production as a burden,

o Collaborative work is limited

A detailed comparison among process models (plan driven, evolutionary agile) was

performed by focusing on software related problem items [25]. Implementation related problems

are; lack of competence (personnel skills), size, complexity, novelty, gold plating(developer

adding unnecessary functionality), communication gaps (project intemal), new techniques,

excessive documentation, project extemal dependencies, loss of (key) staff either because they

leave or get transferred, low morale motivational support [25].

These problems becomes the impediment in generalizing the practices of software

process. Participants should work independently rather than manging the problems by involveing

other team members. Problems especially during implementations become fear for the

organzitaion in order to implement the software process in long run. To cope with technological

changes in software environment, they need to handle the problems effiecently.

2.1.1. Value Based Requirements Risk Management Process Model:

The Value-Based Requirements Engineering is based upon different principles and practices

which includes the identification of the system's Success Critical Stakeholders (SCS's), eliciting

their value proposition and reconciling thes propositions into a set of objectives for the system by

mutual satisfaction [26].

Value-based risk management includes principles and practices for risk identification, analysis,

prioritization, and mitigation.The organizations should practice the value based risk management

processes and methods to improve its ability to manage the uncertainties and critical risks.
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For software requirements, VRRM Process model is a risk management process 1261. lt

conforms to CMMI and based upon IEEE Std. 1540-2001. It consist of different activities that

deems to be important for the purpose of managing requirements related risks..

Two levels of abstraction is ued to represent the VRRM process model. The first level

'abstraction level-1' divieded into two parts; Management and Assessment & Mitigation of risks.

Planning and Monitoring & Control activities are the part of management whereas Identification,

Analysis and Treatment of risks are the part of Assessment & Mitigation.

The second level of abstraction

abstraction.

Figure 1 : VRRM ABSTRACTION LEVEL - I

is the detail of the activities represented in the first level of

tA
att
olt
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3
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Figure 2 : VRRM ABSTRACTION LEVEL - 2

It comprises of the set of activities which are further divided into six major categories:

1. Plan

2. Identify
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Analyze

Treat

Monitoring & control

Evaluate

2.1.2 Software Change Request submission phase process model:

According to 123), formal procedure provided by the SCR process for accepting, rejecting,

submitting and recording requests for software change and evaluating their impact and estimate

the potential cost of any proposed change. A SCR process starts when the need for change is

identified and defined. It may include changes priorities according to the requests and suggested

solutions. Besides presented standard processing path in a SCR process, "emergency path"

usually exists for serving urgent SCRs..

Basic element in the software change process is the change request. The change process required

to change the logical changes in the software. Logical changes that effect the software are

usually described in a document and at the end of the change process, change request contains

information about the physical and logical changes made on the files in the software. During

the software change process, all the information about physical changes which are are affected

by the logical changes are collected by the software change request . Usually requests are come

from the bug reports or the SRS. Activities of the process that provide relationship between "row

change request" from customers, the software products and development activities is the main

focus in change request [27].

The main aim is to introduce an approach in modeling initial phase of SCR process and

improvement for developers maintenance related activities and customer support after software

delivery. The approach of modifuing this initial phase emphasizes close relationship with

software architecturelzs) . Observe the change requests in the context of end user business

environment and running application's architecture is one of the main contirbution and according

to that the model is focused on the submission phase of SCR process.

Communication between the organization and customers are improved by implementing the

change management process in development and an IT support envimoment [24].

3.

4.

5.

6.
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SCR process begins with identiffing the need for change, followed by a SCR submission and

ends with the release of a new version of software that all requested changes are incorporated.

SCR might be requested by various actors in a software life cycle. Also, SCR might be specified

in any phase of a software life cycle. In this approach, focus is on SCRs submitted by end

software users in maintenance phase of a software product.

['igure 2 : Submission Phase of Ch*nge Request Process in Context of a Running Application

In practice, there is no standardized SCR process, but each organization (academic or

from industry) adopts a version of SCR process that is most suitable for its needs. What is the

common for all SCR processes proposed and implemented from various organizations is that all

typical activities take place at developers organization, except the change implementation phase

that is realized at the end user side. Submission phase of SCR process is partly moved from

developers side to end user side. SCR submission is divided into different steps inorder to carry

out the tasks.

SCR is a document that contains a formal specification of change to be implemented in a

software. A SCR may be related to a specific component or part of a software, or to a software as

a product. It may be defined and submitted in any phase of a software life cycle. Managers,

software developers or the customers might specified the SCR and after the software delivery,

SCRs often specified by the end users. Specification of SCR in the context of running software

il
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application and in customer business environment is created with the help of software

component SCR Specifier. Event object called SCR Event used to collect software application

related attributes of SCR from a running application context. This event object is related to actual

visual form. After choosing the type of event in "change request mode", an object of type SCR

Event is created with the purpose to gather data about application, SCR document, and signed in

user that is in SCR model viewed as change request originator. This part of SCR is called

"source" because it provides link to the part of application where the SCR originates.

Successful software development and maintenance management needs efficient methods and

tools for managing changes. Specifying a SCR in close relationship with an application context

where it originates is the primary goal of the presented research.

2.2. P articipant' s Understanding :

Software processes plays an important role in developing the understanding of the software

among software participants. Different resistance factors are identified and some of these factors

which effect the participants understanding are lack of professionals experience and skill,

unsatisfactory and unproductive assessment of the current software process, inflexibility in the

use of the documentation on projects of different sizes and types [5]. Majority of models do not

provide guidelines for understanding the properties: that is, the modular structure, the

configuration of the control-regulation of the common attributes of a key process area and the

accurate place of the key process areas at each level. [6], which ultimately affects the

participants understanding.

Research recorded the problem of process awareness t6l t7l [8], timely availability of the desired

information [9] and the need of training on the defined tools and technologies [9] [10]. Also one

of the problems highlighted during the implementation of VRRM process model fll) "there is

the need of tools to minimize monogement effirts requiredfor its repeated usage".

2.3. tntroduction to Electronic Process Guide:

A process guide which serve as a reference document for a particular process used for providing

assistance to the process participants in order to carry out the activities. A major objective for

process technology is to help process participants effectively, efficiently and accurately carry out
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aprocess. Process guides are not necessarily in the form of e-guides but also in the printed form

such as process manuals, printed standards, guidebooks, and the like, are widely used in software

industry. Frequently, however, intended users are not interested in the use of these printed

documents. In addition, guidebooks are currently the major medium for communicating process

changes.

As the technology is rapidly shifting towards the electronic media, printed process handbooks is

now becoming obsolete. Electronic process guides usually structured like a web application

which encompass the process details including descriptions, artifacts details, involved parties,

hyperlinks for additional information like references, examples, templates and tools. Also

searching features and navigation make it more powerful as compared to the printed documents.

Different commercial and non-commercial tools such as Adonis [37], Spearmint [30] and ARIS

[36] are available which allow to generate EPGs of the organization specific processes cheaply

and quickly. Widely used electronic process guides of the process are RUP [34] and Mentor [35].

SpEARMINT is one of the widely used tools for generating electronic process guides. The

streamlined ISO 12207 processes guides were generated ciirectly from the SPEAMINT tools. By

using electronic process guide, the resulted process guide consist of roles, artifacts, activities and

tools also the graphical product flows which describe the relationship between them. Each used

concept has descriptions and details which can be accessed through a navigational tree. Each

page of the guide has hyperlinks to all of the entity pages'

Different problem arises without the electronic process guide support such as; Most of the

software processes are so complex that it become difficult to participants to handle the

complexity of that process unless they are supported by some valuable aid i-e, presented with the

process knowledge which can be fruitful for the participants in order to carry out their tasks'

[12]. Lack of consistent documentation as a major problem in maintaining systems, therefore

researchers made this the goal for improvement [6]. Training was necessary, given to the

engaged resources. There was a need of elaborating the process activities like the need of

elaborating monitoring and control activity I I ] during the process implementation.

From the literature survey of electronic process guide, it was concluded that the use of EPG

provides core benefit to the software organizations as compare to process models which lacks of

consistent electronic process guide. Also as a technology concern, electronic process guide have
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more importance over paper-based process guide [6]. A huge potential for improving guidance

oriented documents- this would be a real value in practical setting [9]. In the result, the EPG

usage improve participants knowledge of the process which ultimately shows the improvements

in process estimation, documentation, planning and management also helps in building a good

relations with the customers [8]. Process participants who usually find the information related to

the particular activity on their own sometimes become risky in long run for the software

organization. For performing tasks, parlicipants must be guided efficiently to the clear-cut

process knowledge. t28]. EPG is the useful tool for the software process improvement, whether

in medium to large size organizations and it also contributes to the improvement outcomes [8]'

2.4.lntroduction to Role Specfic Views:

Role specific views are a descriptive software process modelling and it will be a good choice

especially when the process models structure is complex, large, many people involved and

variety ofsub processes [14].

Role specific view improves support sharing and coordination of knowledge in geo-collaborative

planning [14] and subsequently multiple view approach was assessed to support common ground

in geo-collaboration within multi-role team [15]. Role specific view approach improves the

quality of guidance by using measurements and the successful measurements requires a solid

understanding of the product, processes, and resources to be measured, an understanding which

can only be gained via explicit models t7). Role specitic views should be modelled

independently [3].

Many practitioners of the large and complex process models are unable to look at a process as a

whole, then they usually prefer views [13]. Roles views are sometime conflicting and the reason

might be inadequate use of constructs of process modeling language or the Weak understanding

of the process and sometimes inconsistency in the process itself [13) 127)'

Role specific views approach works well in different context and helps to improve the

understanding of the model [13].
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Figure 1: Role sPecific views

2.5. Supported Tools:

2.5.1. SPEAR]VIINT:

In the software engineering domain, more exclusive processes having Electronic Process

Guides (EpGs) like RUp[34] and Mentor [35] are available and different commercial and non-

commercial tools such as Spearmint [30], Adonis [37] and ARIS [36] are available which allows

to generate EpGs of the organization specific processes cheaply and quickly [28]. Process

workshops are now use as a tool for developing the process guide, proposed in a Norwegian

satellite software company, they presented their experiences in implementing this method [32]'

SpEARMINT is use as a modeling tool for generating the software process guides

quickly and cheaply in the form of HTML pages. It capture the process activities efficiently and

can be used easily for the analysis and maintenance purposes by representing the process

graphical.

SpEARMINT process models comprisies of number of views which are the visual representation

of the activities and subactivities of the process. Any change in one view may effect the other

view which become immediatly visible in any other associated view(s).

Multiple process models can be combined in a single project and SPEARMINT repository is

used to store the set of projects with the extension of .sxml.
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SPEARI,IINT

Repositon'

Froject i

Process Model 1"1 \,ries'1.1.1

Yie*. 1.l-f

Pr,rcess h'fodel tr"1 Vierr. 1-I.tr

Vie,** 1.1.2

Project 2

Frocess Modet l.l \,riere,f-1-1

Vie*.2.1.I

Process h'fadel l.l Viet,l-1.tr

View'1.1"tr

Table 2 : SPEARMINT Repository Structure

SPEARMINT consist of eight different views: role Involvement View, activities View, artifacts

View, roles View, tools, control and product Flow View and the resource usage View

#d

Requilements
Eng neet

Figure 2: SPEARMINT, GraPhical Mew
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2.5.2. CMAP Tool:

A concept map is a model of knowledge

which comprised of concepts and

relationships. It mainly consist of several links

used to represent the relationships between

the nodes refer to as nodes.

CMAP tool is a java programmed based

commercial product and is run on almost all

operating systems without any compatibility

issues.

CmapTool

Figure 3: CNIAP Tool

More complex the process, the more it take to implement. Different process problems

regarding the implementations were reported by different researchers and emphasized on to

critically evaluate the process from easy to adapt stand point, assessing and resolving

implementation risks, outlining an initial plan for implementation and practitioners are fully

guided by the process flow. EPG is one of the suitable solution to practitioners not only for the

newly joined practitioner but also for the team in long run. It assist participants in carrying out

their intended activities. To make the process models more comprehensive to participants, EPG

with roles specific view is proposed as many different roles are associated with the process. Role

specific approach helps in improving understanding in different context such as role-based

multiple view approach to support sharing and coordination of knowledge in geo-collaborative

planning[15]. SPEARMINT t30l[31] is the one of the best commercial tool available for

generating electronic process guides. Participants understanding is effected with the use of EPG

or not, is asses by using a commercially available free CMAP tool [29] is use. It is important to

mention that EPG with roles specific views solution is not specific to VRRM and SCR. It is

equally applicable to all other process models because neither of the concept of EPG with roles

specific view is dependent on any of the process model.
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A major objective for process technology is to help process participants effectively, efficiently

and accurately carry out a process. EPG is currently the major medium for communicating

process changes. Also as a technology concern, electronic process guide have more importance

over paper-based process guide t6]. A huge potential for improving guidance oriented

documents- this would be a real value in practical setting [9]'

EpG of both selected models VRRM and SCR process model are generated. One of the most

widely used tools, SPEARMINT is used for generating electronic process guides.

3.1. Electronic Process Guide:

Electronic process guides usually structured like a web application which encompass the process

details including descriptions, artifacts details, involved parties, hyperlinks for additional

information like references, exzlmples, templates and tools'

The generated EPG (figure 7) based on HTML pages and divided the web page into three

frames. The left two frames are use for navigation and the third frame is use for displaying the

information on the process. The top frame of the left two frames display a hierarchical structure

like a tree of the process entities and the lower frame of the Ieft side contains a dynamic

contents, which changes according to the selection made in the upper frame'

The process entities on the left top frame consist of :

o Activities: List down only the activities and allows a display of their hierarchical

structure for easilY navigation

o Artifacts: Lists only the artifacts used in the process and allows a display of their

hierarchical structure for easily navigation

o Roles: Lists roles those participated in the process in order to carry out the activities

o Tools/Techniques: Lists tools and techniques only use in the process model.

o Role specific Views: The specific view of the process model according to the roles

participated in the Process'
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Figure 7 : EPG view of VRRM Process model

3.1.1. Activities:

Every process model comprises of different activities' Each

activity plays an important role in carrying out the tacks' The

EPG left frame shows the activities link (figure 8). Which lists

all the activities only and allows a display of their hierarchical

structure.

By clicking on the main node of the activities, list down all

down all the sub-activities involved in the particular activity.

The right frame shows the associated information which

makes to easily understand the purpose of the activity'

Activity information includes product flow Refinement,

Control flow refinement, refined activity(parent activity), sub-

activities, involved roles, used Tools/Techniques.

For easiness, each tools, activities, roles mentioned on the

information page are link to the detail page.

Figure 8 : Process Activities in EPG
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3.1.2. Description:

Each process entities involved in the process have complete and econcise description for easily

understanding the entity purpose, rather than gusses from the name of the activity. Some of the

activity have diagrams, templates and examples and extemal links for any further detail (figure

9). By clicking on the process entities, a complete information page open in the right pane.

3.1.3. Control flow

Control flow among the activities of the process are easily captured in the control flow view.

Join and split symbol are use inorder to link the activities (figure 10).

erslomervalue is a ostome/s perceived rcference hr and eulualion of hose profud atiMes, afribute petlomances, and c0nsequeflces aising fom use hatfacjlitale (ot

blocl]afiioing he oJstomefs g0als and Nrp0ses in use sitJatons.

Customer Srtisfrction
wlth Received Vrlue

GorlB$ed
Srfufrcdon

ConrequcnceBnd

Srtirfrction

AttributeBrsd
Srtbfrcthn

Ilris lool is used by [te fo,llouing adivilies:

o SCS Assess Re$irementVdue @

Figure 9 : Customer value hierarchy technique detail
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The fo{owing graph(s) de9idthe global corfol iow otthig ItGess model:

. Control Flow

ldontify l Anatylis

Figure 10 : Control Flow of VRRM Process Model

3.1.4. Product flow

The product flow graphs model the product flow between activities and artifacts. Which activity

will produce which artifact and which activities involved in modiffing that particular artifacts

are clearly mentioned. So any participants responsible for any particular activity will easily

track down the other activities.

product flow also list down all the activities who use this artifact as an input(figure 11).

This artifact is produced by the following aclivities:

. Define Measures forAnalyzing Effectiveness of Treatment@

. Define Threshold Q
This artifact is modified by the following activities.

o ldentiffRisk@

This artifac{ is used by the following adiMties:

r update 0

Figure 11: Product flow
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3.1.5. Process views

The process view is a special type of view where roles and tools are detain in a graphical view

(figure lZ). Agraphical view can contain all four process entities, namely activities, artifacts,

roles, and tools. Roles and tools can be linked to activities. Activities and artifacts can be linked

displaying the relationship of consumption, usage, and modification It is not possible to link two

activities or to link two artifacts directly. This view is not part of the refinement hierarchy and

can contain parts from each level of the refinement hierarchy.

li:
f ----->EI

H 
ConthgGncl Plsn

RisI Adion

Requasb

Figure 12 : Graphical View of VRRM Process
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+
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3.1.6. Artifacts:

Artifacts display the list of all the artifacts defined in the process model (figure l3). They are

displayed in alphabetical order and the sub-artifacts are displayed as sub-nodes of the tree. The

tree can be expanded and collapsed.

The following are the artifacts present in this process moclel.

I Contingency Plan $I Evaluation Results @I Risk Action Reguests @
e Risk Categories @r Risk Management Plan $r Ristr Poticies $I Risk Profile @r RiskTreatment Plan (D

Figure 13 : Artifacts

3.1.7. Roles:

List down all the roles who have to be participated in the process model to carry out the activities

(figure l4). This is helpful for allocating their resources for the particular process.

The following are the roles present in this process model:

. Management Sr oA(D
r Risk Manager$
r Stakeholders $

Figure 14 : List of Roles in the VRRM Process

3.1.8. Tools:

Participants can easily navigate the tools/ technique (figure l5). Just one click far from tool and

technique used to carry out the activities of the process.
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The following are tie tools present in lhis process modet:

. Anatogy(D

. Bases of Power-Oireclions oflnterest Diagrams (D. Chectdist of FUsk Resotution Technique (D. Cost Benerit Analysis (D. Customer Perceivo Value (D. Gustomer Value Hierarchy (Do Detphi rrethod (D

. ExpertJudgement(D

. Framework Evaluation Approach (D. lncrementat Development (D. Matrtx Based Approach (D

. Mitestones Tracking (D

. Model olCustomer Perc€pton (D

. NetworkAnatysis (D. Objective Ba.sed Risk tdentifiGrton (D. performance Modet (Do Probability lmpacl Matrix (Do ProjectTop .to Risk nem Ltst(D. Prototyping (D. Qua[ty Factor Anatysis (D. Rask Breahdown Structure. Risk Calegories Framework (D. Risl( charting (D

. Source Analysis and problem Analysis (D. Stakehotd€r Anatysis Oiagram (D. Stakeholdefs lnfluence Diagram(D. Standard Ris k Management ptan (D. Statisticat Dedssion Anatysis (D. The Basic StakeholderAnatysis Technique(D. Theory of Sia l(ehotdgr ldentficaflon & Silence (D. vlatue Buitd up Moclet (D

. Bohem Method (D. FUSKIT MEthOd (D. sEl-sREMethod(D

. SERUM Method(D

Figure 15 : List ofTools and techniques

3.2. Role Specfic Views

Role specific view approach improves the quality of
guidance by using measurements and the successful

measurements requires a solid understanding of the

product, processes, and resources to be measured, an

understanding which can only be gained via explicit

models [4]. Role specific views should be modelled

independently |2).

A complete view of the process model according to the

particular role is easily accessed by just one click

(figure 16). Each view shows the complete process

entities but this all are specific to the particular view.

Il!:!! .rr!!!! -@E
Rdc Spccllc Vlcwc: Stakcholdc/c

a oescrlption
a VRRil: Stakeholdofs Uews

Figure 16 : Role specific view
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Chapter 4 lmplementation of EPG with nqllpgglgfElg

The aim of conducting this research is to improve the participants understanding through EPG

with role specific views. An experiment provides good insight into why relationships and results

do and don't occur [17] and provide a high level of internal and external validity [18].

Experiment allows conducting well-defined studies and focusing on specific variables' measures

and the relationships between them [7] t201. It is also useful to understand their limits, to see

how and when they really work, and to understand how to improve them[22]'

The experiment was conducted on undergraduate students. There were two separate

groups; Group A and Group B. Two different web projects called as "ILM Montessori" and

"Geriatrics Education" was selected for the experiment.

4.1. Experiment Design

In some experiments, all factors that might affect the phenomena of interest are under

control, which is preferred design. However, it is not possible that all the important factors ban

be determine. euasi experiment is used for this study to investigate and understand the cause-

effect relationships. It is near to field experiment. The design method for analyzing the impact of

EpG with role specific views is cross-over design method (refer table 3) [18]' This is a balanced

design in which each experimental unit (i.e. group of 10 members) implemented the process

model. Server log also provided as an aid in order to calculate the EPG usage.

QuestionnaireQuestionnaire

QuestionnaireQuestionnaire

Table 3 r CROSS OVER DESIGN
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In the lst treatment, members of Group-A implemented the vRRM process model[26] on

the project of "ILM Montessori" without EPG support and Group-B implemented VRRM

Process Model on "ILM Montessori" project with EPG support (EPG Role Specific Views)'

Inthe2ndtreatment,MembersofGroup.BimplementedSCRProcessModel[23]on
,.Geriatrics Education,, without-EpGSuppEi! and Group-A implemented SCR Process Model on

"Geriatrics Education" wittl EPG support'

Resurts are compared on the basis of treatment, so the difference of understanding is easily

measured. It is important to mention that the members of the group remain the same during the

experiment.

4.2. Selection of Groups and Projects

Systematic sampling is used for the selection of group members from the population of students

and because of periodic nature of systematic sampling, firstly BSSE students were selected for

the experiment and after that, criterion is used for the selection of groups and projects (refer table

4)
',:i{: lii11.

.. 11...
| -".-'- ! ,

Undergraduate studentss"*
Above 5th semester students

2 Semester

. Having knowledge of risk

management and software

Change Process

. Good Programming skills

(HTML,CSS)

l0 members

Experience

4 Member s

rabte A t Se lrCTlON CRITERIA - GROUPS

Table 5 criterion is used for the selection of projects.
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t'.SS:r:i88s*8,--B,t?.{.]:d j

Yes

Software develoPment

ApproximatelY: 2 weeks

Identifi able and accessible

Web solution comPany

I Commercial

2 Type

J Duration

4 Stake-holders

5 Client

T.bl" 5 
' 

SELECTION CRITERIA- PROJECTS

Based on the criterion given above, the selected groups are taken as unit of analysis for this experiment'

4.2.1. Selection of Groups Members

Thegroupsareselectedonthebasisofabovegivenselectioncriterionafterthe

systematic sampling. Initially students of software engineering and computer sciences were

selected for the experiment. By narrow down the sampling size, students of BSSE were selected

as they are good in software processes and are more suitabre for the experiment. For evaluating

thegoupmembersandforavoidingthebiasnessofselection,thestudentevaluation

questionnaire is designed. The basic purpose is to assess the basic knowledge of students about

the risk management and software change request management as the selected process models

are based on these concepts. Participants must have basic knowledge of these concepts'

euestions must be understandable to the students and all questions are MCe's based (Annexure

A). The objective of the questionnaire before the experiment is to evaruate the students to recall

the concepts of risk management, value based and software change request process' Evaluation is

one of the levels of intellectual behaviors in the cognitive domain of blooms taxonomy[43]' on

the basis of the evaluation students are divided into two groups; Group A and Group B' Group

members remain the same throughout the experiment'
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4.2.2.Introduction of Group-A and Group-B

The web project were carried out by the undergraduate students of Intemational Islamic

University Islamabad .,Group-A" who are the students of 6th semester of BSSE (software

Engineering). Each Group-A and Group-B comprised of l0 members.

4.2.3. Introduction of Proj ects :

ILM Montessori was formed in order to provide parents an option for Montessori

education with Islamic studies for their children in Glendale Heights and surrounding

communities. The "ILM Montessori" project is an informatics website'

The main components of the "ILM Montessori" project are:

1. Provide valuable information to parents about the school

2. Easily find the location of ILM Montessori

3. Parents can easily contact them through an online form

4. Should have an overview of Cuniculum

5. Gallery of curricular and non-curricular activities

,,Geriatrics Education', is dedicated to the education of health care provider in practice as

well as in training e.g. medical student, PA student, nursing students, residents or fellows. The

online registration form is provided with an option of payment through PayPal and the user can

also print the form after submission & Mail them with a check.

The main components of the "Geriatrics Education" project are:

1. Provide Valuable information about Geriatrics Education

' 2. Courses Overviews

3. Online Registration with printing and payment option

4. For any guery, suggestion, user can easily contact them through online form.
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4.3. Implementation of Process Models with & Without EPG

Support

The VRRM process Model and SCR Process model implemented on two real projects. The

subsequent sections capture the detail of implementation of VRRM & SCR process models on

both projects.

First treatment start with the implementation of the VRRM process model, members of

Group-A implemented the VRRM process model on the project of "ILM Montessori" without

EPG support. Groups members are divided into sub groups and each subgroup consist of 2

members. Managers, risk managers, QA, stakeholders and developers. Because of the new to the

process, all group members were confuse and try to find the information on their own without

following the standard techniques \tools and try to engage everyone in their tasks in order to

complete. The project was not complete even after 12 working days whereas the project total

time is one week i.e. 7 daYs.

In the first treatment, Group-B implements the VRRM Process Model [26] on "ILM

Montessori" project with EPG support (EPG Role Specific Views). The project starts parallel

with group A but on different timings. Both group works were schedule on different times' Same

group b is divided into subgroups and each sub group consists of 2 members' Managers, risk

managers, QA, stakeholders and developers. Each group member aware of their responsibility

and EpG with role specific views makes their tasks simple. Project was completed in 8 working

days with proper documentations. As ILM Montessori is Chicago based project, the generated

documentation during the project was approved by appreciating their works'

In the 2nd treatment, Members of Group-B will implement SCR Process Model [23] on

,.Geriatrics Education,, without EPG support. Geriatrics education was the running project but

there was a long tist of integrating new features. As this project requires PayPal module which

requires extra time from the development environment. To reduce the number of changes, all

requires handling the changes very systematically because of the shortage time and

understanding any change from the customer environment. Each group member is divided into

subgroups and each subgroup consists of 2 members except developers sub gtoup. Developers

sub group consist of 4 members because of extensive work in development environment. Sub

groups are; project manager, change committee, developers and stakeholders. The project was

not completed within the defined timeframe. The total time of the project is l0 working days'
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Group-A will implement SCR Process Model on "Geriatrics Education" with EpG

support in the 2nd treatment. Same as group A, group B is divided into sub groups. Each

participant follows the standards and handles the work efficiently. Proper documentation was

generated to track the changes. Schedule the work to minimize the repeating changes from the

stakeholders. The project was completed within l0 days.

4.3.1. VRRM Process Model and SCR Process Model without EPG Support

Due to the lack of EPG support, the group members faced lots of difficulties during

implementation. During the first treatment, Group-A implemented the VRRM process Model

without EPG support on the project of "ILM Montessori" and the second Group-B implemented

the scR Process model on the project of "Geriatrics Education".

Software development processes were so complex for both groups and because of
absence of proper guideline, the practitioners cannot coped the complexity and the number of
difficulties were notice during the implementation of process models such as; difficulties in the

identification of impediments and extra efforts required from the managements in order to
increase the participants awareness about the availability of the techniques and tools. Lack of
consistent documentation is also one of the major problems in maintaining the systems. And at

the end the project did not meet the timelines and extra time required to complete the project.

One of the main reason was the practitioners were implement these process model first time and

they tried to complete them without understanding the model and always find a short cut like
their own guesses without following the standard techniques in order to proceed to the next

step.

Each member continuously involved in other activities without focusing on their own

responsibilities and this is one of the reasons the project did not meet the time line. Most of the

activities were repeated again and again because some important features were missed and the

risks associated with them was ignored by the practitioners.

The change request were handled according to the model description but still fails to
produce the consistent SCR document and for that the management committee retums the

document back with a request to provide them some standard documentation.

Both projects were completed with delay and required extra efforts from all team

members at the end.
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4.3.2. VRRM & SCR Process model with EpG Support

During the second treatment, Group-B implemented the VRRM Process Model without
EPG support on the project of "ILM Montessori" and the second Group-A implemented the SCR

Process model on the project of "Geriatrics Education,'.

Role specific view approach improves the quality of guidance by using measurements

and the successful measurements requires a solid understanding of the product, processes, and

resources to be measured [7][3]. For that, Role specific views approach is used in EpG.

All the members are clearly aware of their responsibilities and tasks during the implementation

of process models because of roles oriented nature of this EPG. The concept of role specific
views helps to make a more comprehensive process guide to all the practitioners of VRRM &
SCR Process model. Management, QA, stakeholders, Risk Mangers, change committee,

developers all have separate views and they can easily manage their involvement without
interfering and continuously engage themselves in other activities. The Electronic process guide

with role specifics views gives the detail picture of each activity with different techniques and

tools, so the user used some standard guideline.

Figure 17 : Role specific view of VRRM and Change Request proces,
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By using EPG with Role Specific views support, the flow of the project was very smooth.
The both Group-A and Group-B maintain their consistency throughout the projects and the
projects was completed within the specified timeline with customer satisfaction.

EPG with roles specific views played an important role in completing the projects within the
time frame and more important, completed with satisfaction of the customer. Roles are

associated with every project and participating and engaging themselves in other activities is one

of the reasons of slippage of schedule rather than focusing on their own responsibilities. It was
observed that during the experiment, participants who are not using EPG with role specific views
were confused about their responsibilities during the project implementation most of them have
limited knowledge regarding the activities but the participants who are using the EpG with role
specific views works systematically and every one are fully aware of their responsibilities.
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Chapter 5 Results and Analysis

Chapter 5 - Results & Analysis

Conceptual model t4})l4lll42l is used for measuring the understanding level of

participants regarding the implementation of the process models after the usage of EPG with

role specific views. Conceptual model provides the formal representation of a domain. It is used

for communicating and understanding of the domain.

5.1. Procedure:

After the ltt and 2nd treatments, questionnaires (Annexure B) are given to participants to

depict their understanding regarding the used process model. By using conceptual model, the

impact of EPG on participants understanding is easily measured.

The members of Group A conceptual models is compared with the original accurate

models (Annexure D) and depending on the statistics, their understanding is measured and this

comparison is through CMAP tool [29].

5.2. First Treatment:

S.2.l.Implementation of VRRM without EPG support by Group A:

Group A consist of 10 members and the questionnaire comprises of 5 conceptual models

of VRRM Process model. 10*5:50 conceptual models (Annexure B) are used for measuring the

understanding of the group A participants by using CMAP tool.

The understanding is measured based on the given below scales (refer table 6).. Scales are

defined by considering the following points:

o Participants background are from software engineering and have some prior knowledge .

o Even explaining the model first time, participants have exposure regarding the different

activities of process model by finding the activities on their own.

o Participants have overview, exposure and by providing guideline regarding the standards

make the process activities more understandable.
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Below 40ohmeans the participants just understand the concept and implement the model on their

own way which will be risky for the organization in long run. The range between 40-80% means

the participants trying to understand the model but knowledge regarding the implemented model

is limited which will also not beneficial for the organization in long run. Above 800/o means

participants acquire a good knowledge and their understanding level is considerably affected.

Results by comparing the 50 conceptual model with the accurate model are given below. The

criteria used for comparison are propositions, connections, linking phrases. CMAP tool calculate

the percentage on the basis of above criteria. Participants ile represented with P1,P2..Pn along

with the focused questions.

Table 6 : MEASUREMENT SCALE

P: Participant

PI P2 P3 P4 P5 P6 P7 P8 P9 P10

Use some or all of the following verbs to

link the sixteen nodes with arrows.
l0o/o 2lo/o 42o/o 2lo/" 360/" 3lo/o 2lo/o 52o/o 36Yo 2lo

Link the management and assessment &
mitigation activities of VRRM process

model separately

33o/o S0o/o 33Yo 33% 33Yo 33o/o 660/0 660/" 33Yo 50o/o

Link the activities to their sub activities. 77o/" 55o/" S5o/o 66o/s 55o/o 55Yo 55o/o 55o/o 660/" S5o/o

Name the artifacts and link to the

associated activity of VRRM Process

model.

330h 33o/o 330 0o/o 33o/o 0o/o 0o/o 1000h 0o/o 66Yo

Interrelate the activities according to flow
of VRRIVI process model.

33o/o 260/o 4[o/o 40o/o 25o/" 260/o 53o/" 260/o 40o/o 260/o

Table 7 : COMPARISON ON THE BASIS OF PROPOSITION
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PI P2 P3 P4 P5 P6 P7 P8 P!' Pl0

Use some or all of the following verbs to

link the sixteen nodes with arrows.
l0o/" 260/o 44o/o 23% 44o/o 55o/o 260/o 57o/o 57o/o 260/o

Link the management and assessment &

mitigation activities of VRRM process

model separately

9lo/o l00o/o 9lo/o 83o/o 9lo/o 100% 9lo l00o/o E3% 9lo/o

Link the sctivities to their sub activities. EE% EEVI EE% 940h 88% 88o/o 94o/o 88o/o 94o/o E4o/o

Name the artifacts and link to the

associated activity of VRRM Process

model.

100% 660 1000 600/o l00o/o 600/o 600/o l00o/o 610/o 83Vo

Interrelate the activities according to flow

of VRRM process model.
90o/o 960/o 860/" 93o/o 960/" 960/" 100% 960/" 860/" 960/o

Table 8 : COMPARISON ON THE BASIS OF CONNECTIONS

PI P2 P3 P4 P5 P6 P7 PE P9 P10

Use some or all of the following verbs

to link the sixteen nodes with arrows.
94o/o 94o/" l00o/o 78o/" l00o/" 94o/" 94o/" 78o/" 89o/" 94V"

Link the msnagement and assessment

& mitigation activities of VRRM

process model separately

lffio/o lO0o/o l00o/o l00o/o l00o/o l00o/" l00o/o l00o/o l00o/o 1000

Link the activities to their sub

activities.
l00o/" l00o/" l00o/o l00o/o lffio/" r00 100% l00o/o lffio/o l00o/o

Name the artifacts and link to the

associated activity of VRRM Process

model.

lffio/o l00o/o l00o/" l00o/" l00o/" l00o/" l00o/" l00o/o l00o/o l00o/o

Interrelate the activities according to

flow of VRRM process model.
l00o/o l00Yo l00o/o t0/D% l00o/o l00Yo l00o/" lffio/o t0/0% t00%

Tab|e 9 : COMPARISON ON THE BASIS OF LINKING PHRASES

On the basis of above percentage of the given criteria's , the aggregate percentage of the model

is calculated (refer table 10).
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PI P2 P3 P4 P5 P6 P7 P8 P9 P10

Use some or all of the

following verbs to link

the sixteen nodes with

arrows.

38o/" 41o/o 620/o 40.6% 600/o 60% 47o/o 623o/o 60.60/o 47o/o

Link the management

and assessment &

mitigation activities of

VRRM process model

separately

74.60/" 833o/" 74-60/o 72o/o 74.60h 77.6Yo E5.60/o EE.6% 72o/o 80.3%

Link the activities to

their sub activities.
E83% 8lo/o 8lo/o 86.60/o 8lo/" 8lo/" 83o/" 8lo/o 86.60/" 8lo/"

Name the artifacts and

link to the associated

activity of VRRM

Process model.

77.60/o 663o/o 77.60/o 533o/o 77.60/o 5330 53.3o/o l00o/o 533o/o 83o/o

Interrelate the activities

according to flow of

VRRM process model.

74.3o/o 74o/o 75.3o/o 77.60/o 74o/o 740 uoh 74o/o 753o/o 74Vo

:::]:iiiiA;.: r;
i:4illAr.'

l:;.iil=,rt,
::Y.GIye.i
'

*m96:il;
: r:.-"::t '.^ -

Table 10 : AGGREGATE PERCENTAGE OF PARTICIPANTS AFTER IMPLEMENTING VRRM PROCESS MODEL WITHOUT EPG

SUPPORT

After the first treatment, the aggregate percentage of the group-A participants are7l.84oh.

S.2.2.Implementation of VRRM with EPG support by Group B:

Members of group B implemented the VRRM process model with EPG support. With

the help of conceptual model ,the impact of EPG on participants understanding will be easily

measure. The comparison criteria of conceptual model of participants with the accurate model of

the process model is calculated in terms of percentage and with the help of CMAP tool.

PI P2 P3 P4 P5 P6 P7 P8 P9 Pl0

Aggregate

Percentage
70.560/o 70.32o/o 74.1o/o 66.02% 73.4o/o 69.lYo 70.5o/o 8r.8% 69.*Vo 73.0Vo

ffiffi;;,

%
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PI P2 P3 P4 P5 P6 P7 P8 P9 Pt0

Use some or all of the following

verbs to link the sixteen nodes with

arrows.

89o/o 73o/o 1Eo/o 73o/o 13o/o 57o/o 520 7Eo/o 6Eo/o 73o/o

Link the management ond

assessment & mitigation activities

of YRRM process model separately

ffio/o 83o/s 660h 660/o 50o/o 83o/o 660/o 50o/o 660/o 33o/o

Link the activities to their sub

activities.
88o/o 660/o 88% 77o/o 77o/o 660h 77o/o 660/o 55o/o 6Yo

Name the artifacts and link it to the

associated activity of VRRM

Process model.

33o/o 00o/o 33Yo 100 o/" 100 Yo 66% 33 o/o 66 o/" 660/" 66 o/o

Interrelate the activities according

to flow of VRRM process model.
53o/o 600h 800 73 o/o 80o/o 66 o/o 60 Yo 60 o/" 80 o/o 66 o/o

Table 11: COMPARISON ON THE BASIS OF PROPOSITION

PI P2 P3 P4 P5 P6 P7 P8 P9 P10

Use some or all of the

following verbs to link

the sixteen nodes with

arrows.

92Vo 8lo/" E4 o/o 16 o/o 76 o/o 65 o/o 52 o/o 78% 68o/o 760/"

Link the management

and assessment &

mitigation activities of

VRRM process model

separately

l00o/o 9lo/o 9l o/o l00o/o 100 o/o 100 o/" l00o/o l00o/o l00o/o r00 %

Link the activities to

their sub activities.
100% 100% 100% 100% r00% 100% 100% 94o/" 8Eo/o 100%

Name the artifacts and

link to the associated

activity of YRRM

Process model.

100% 100% l00o/o 100% 100% 100% L00o/o 1000h l00o/o l00o/o

Interrelate the activities

according to flow of

VRRM process model.

86Vo 90o/o 960/o 96 o/o lN o/o 100 % 90 o/o 93 o/" 100% 90 o/o

Table 12 : COMPARISON ON THE BASIS OF CONNECT]ONS
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PI P2 P3 P4 P5 P6 P7 PE P9 P10

Use some or all of the

following verbs to link

the sixteen nodes with

arrows.

l00o/o l00o/o l00%o E9o/o 100% E9o/o 18 o/o 100 o/o 89 o/o 89%

Link the management

and assessment &

mitigation activities of

VRRM process model

separately

1000h l00o/o l00o/o l00o/o l00o/o 100o/o l00o/o l00o/o l00o/o l00o/o

Link the activities to

their sub activities.
100% l00o/o 100% 100% l00o/o 100% l00o/o l00Yo 100% 100%

Name the srtifacts and

link it to the associated

activity of VRRM

Process model.

l00o/o 100% l00o/" l00o/o l00o/o 1000 1000h l00o/o 100% 100%

Interrelate the activities

according to flow of

VRRL process model.

l00Yo 100% 100% 100% l00o/o l00o/o l00o/o l00o/o l00o/" l00o/o

Table 13 : COMPARISON ON THE BASIS OF LlNl(lNG PHRASES

On the basis of above percentage of the given criterions , the aggregate percentage of the model

is calculated (refer table 14):
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PI P2 P3 P4 P5 P6 P1 PE P9 P10

Use some or all of the

following verbs to link

the sixteen nodes with

arrows.

93.60/o 84-60/" 8730h 79io/o 83 o/o 70.3 o/o 60,6 0/o 85.3 o/o 75 o/" 79.30h

Link the management

and assessment &

mitigation activities of

VRRM process model

separatelY

8E.60/o 9l.3Yo 85.60/o 88.6 o/o 83.3o/o 94.3% 88.60/o 83.3o/o 88.6 % 77.6 0h

Link the activities to

their sub activities.
960/o 8E.60/o 960/o 923 o/o 92.3o/o 88.6 % 92.3Vo 86.60/o Sloh EE.6olo

Name the artifacts and

link it to the associated

activity of VRRM

Process model.

71.6Yo l00o/o 77.6Yo l00o/o l00o/o 88,60/o 11-60/o 8E.6 % 88.6 % 88.6 o/o

Interrelate the activities

according to flow of

VRRM process model.

19.60/" 8330h 92 o/o 89.6 o/o 933o/o 83.3 % E4.3 o/o 93.3o/o 853o/o E53 o/o

Ir:ta!
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TAbIE 14 : AGGREGATE PERCENTAGE OF PARTICIPANTS AFTER IMPTEMENTING VRRM PROCESS MODEL WiTHOUT EPG

SUPPORT

After the first treatment, the aggregate percentage of the group B participants are 86.6670.

PI P2 P3 P4 P5 P6 P7 PE P9 P10

Aggregate

Percentage
87.08% 89.59o/o E7.1Yo 89.9o/o 90.3o/o E5.0% 80,60/o 81.40/o 85.3% E3.8%

i-irir'.,ril:rdiii,l
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5.3. Second Treatment:

5.3.1. Implementation of SCR Process Modet without EPG support by Group B:

Table 15 : COMPARISON ON THE BASIS OF PROPOSITION

Table 26 : COMPARISON ON THE BASIS OF CONNECTIONS

PI P2 P3 P4 P5 P6 P7 P8 P9 P10

Use some or all of the

following verbs to link the

six nodes with arrows.

600/o 40 Yo 60% 100 Yo 600 20o/o 100 Yo 60 o/o 40Yo 2O o/o

Link the activities to their

respective environment.
600/o 60 o/o 80 o/o r00% 80 o/" E0o/o 600/o llilo/o 40 o/o 40 o/o

Interrelate the activities

according to flow ofSCR

submission phase process

model.

2Oo/" 20o/" l00o/o 40 o/o 40 0h 100 o/o 6O o/o 40 o/o 20 o/o 40 o/o

PI P2 P3 P4 P5 P6 P1 PE P9 P10

Use some or all of the

foltowing verbs to link the

six nodes with arrows.

600h 4O o/o 600h 100 o/o 60 o/o 30 Vo IOO o/o 60 o/o 40 o/o 20 o/o

Link the activities to their

respective environment.
l00%o l00o/o l00o/o 100 % 900 100 Yo 100 % 100 % 100 o/o l00o/o

Interrelate the activities

according to flow ofSCR

submission phase process

model.

100% 90 0h 100 % 100 % 90 o/o r00% 90o/o 100% 100% 100%

PI P2 P3 P4 P5 P6 P1 P8 P9 Pr0

Use some or all of the

following verbs to link the

six nodes with arrows.

l00o/o 80% 100 % r00% 80% 100% 1000 l00o/o l00o/o 400h

Link the activities to their

respective environment.
l00o/o r00% l00o/o 100% l00o/o 100% 100% r00% 100% 100%

Interrelate the activities

according to flow of SCR

submission phase process

model.

100% l00%o 100% l00o/o l00o/o l00o/o 100% l00o/o l00o/s 100 o/o

Table 37 : COMPARISON ON THE BASIS OF LINKING PHRASES
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On the basis of above percentage of the given criteria's , the aggregate percentage of the model

is calculated (refer table l8):

Table 48 : AGGREGATE PERCENTAGE OF PARTICIPANTS AFTER IMPLEMENTING VRRM PROCESS MODEL WITHOUT EPG

SUPPORT

After the second treatment, the aggregate percentage of the group A participants are79.60/o.

PI P2 P3 P4 P5 P6 P1 P8 P9 Pl0

Use some or all of the

following verbs to link the

six nodes with arrows.

733Vo 53.3 o/o 73.3% 100 o/o 66.6 o/o 50 o/o l00o/o 73.3o/o 60 o/o 26.6%

Link the activities to their

respective environment.
86.60/" 86.6 o/" 93.3o/o l0O o/o 9O o/o 93.3 o/o E6.60 100 o/o 80 o/o E0%

Interrelate the activities

according to flow of SCR

submission phase process

model.

73.3Yo 70o/o l00o/o E0 o/o 76.6% 100 % 83.3o/o E0 Yo 73.3 o/o 80v

fn-ilW
a: :' ::::::::--.-)

iwi
ii:.::::1.'.1

l1rerHIS
'r.,1:31,.* l:,! ?:a:: \ri<i.

PI P2 P3 P4 P5 P6 P7 P8 P9 Pl0

Aggregate

Percentage
77.7o/" 69.gYo 88.8% 933Yo 11.10/o 8l.lYo 89.9o/o 84.4% 7l.lo/o 62.2o/o
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PI P2 P3 P4 P5 P6 P7 PE P9 Pt0

Use some or all of the

following verbs to link the

six nodes with arrows.

l00o/o 60 o/o 80 o/o l00o/o 100 o/o 80o/o lO0 o/o 600/o l00o/o r00 %

Link the sctivities to their

respective environment.
l00o/o 60 o/" 800h E0% 100 o/o 100 o/o 100 o/o 80 o/o 80 Yo l00o/o

Interrelate the activities

according to flow of SCR

submission phase process

model.

l00o/" 20 Vo 100 o/o r00 % 40 o/o 100 % 100 % 80 o/o l00o/" r00 %

Chapter 5 Results and Analysis

S.3.2.Implementation of SCR Process Model with EPG support by Group A:

Table 59 : COMPARISON ON THE BASIS OF PROPOSITION

Table 20 : COMPARISON ON THE BASIS OF CONNECTIONS

Table 21 : COMPARISON ON THE BASIS OF tlNKlNG PHRASES

PI P2 P3 P4 P5 P6 P7 PE P9 Pl0

Use some or all of the

following verbs to link the

six nodes with arrows.

100% 600/o E0o/o 100% l00o/o 9O o/o 100 o/o 100 o/o l00o/o 100 %

Link the activities to their

respective environment.
l(X)o/n 90 o/o 100% 100 o/o 100 % 100 o/o 100 % 100 o/o 100 % 100%

Interrelate the activities

according to flow of SCR

submission phase Process

model.

100o/o l00o/o l00o/" l00o/o l00o/o l00o/" 1000h 900h 100% l00Yo

PI P2 P3 P4 P5 P6 P7 PE P9 P10

Use some or all of the

following verbs to link the

six nodes with arrows.

100% 100% 80o/o 100% 100% l00Yo l00o/o l00o/" l00%o l00o/o

Link the activities to their

respective environment.
r00% l00o/o 100% 100% 100% l00o/o l00o/o 100% r00% l00o/"

Interrelate the activities

according to flow of SCR

submission phase process

model.

l00o/o l00o/o 100% 100% 100% l00o/o l00o/o l00o/o l00o/o l00o/o
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Onthe basis of above percentage of the given criteria's, the aggregate percentage of the model

is calculated as follow

Table 22 6: AGGREGATE PERCENTAGE OF PARTICIPANTS AFTER IMPIEMENTING SCR PROCESS MODET WITH EPG SUPPORT

After the second treatment, the aggregate percentage of the group A participants are93.60/0.

The participant's understanding is measured in percentage after the treatments and from this

percentage, the understanding level is easily measured.

PI P2 P3 P4 P5 P6 P7 P8 P9 Pl0

Use some or all of the

following verbs to link the

six nodes with arrows.

100% 733 o/o E0 o/o 100 o/o IOO o/o 90 o/" 100 o/o E6.60 100 o/o 100 o/o

Link the activities to their

respective environment.
100% 833o/o 933o/o 933o/" l00o/o l00o/o l00o/o 93.3 o/o 93.3 o/o 100 o/o

Interrelate the activities

according to flow ofSCR

submission phase process

model.

l00s/o 733o/o 100 o/o 80% 100 o/o 100 o/o 100 o/" 90 o/o l00o/o 100 0h

i:litjil
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PI P2 P3 P4 P5 P6 P7 P8 P9 Pl0

Aggregate

Percentage
100% 76.60/o 9l.lo/o E4.4o/o l00o/o 96.60/o l00o/" E9.9o/o 97.1o/o l00o/o

.-,.|$ .a::i:*

rufiffi
r:]li.L';l:?1 121

Table 23 : CALCUIATED MEAN AFTER THE TREATMENTS
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As shown in the table, there's a notable impact on participant's understanding who uses the

Electronic Process Guide with Role Specific Views during the implementation. Although

without EpG, the percentage lays in average scale but this may because of the descriptive natt[e

of the models. This may not be the same for other models but using EPG with role specific views

have considerable impact on the participants understanding during the implementation.

5.4. Hypothesis Testing:

5.4.1. Student's t-Test:

For testing the nul1 hypothesis, t-test is used from inferential statistics. Research hypothesis is in

this quasi experiment is 'EPG with role specific views have impact on participants

understanding', so the null hypothesis is that 'EPG with role specific views have no impact on

participants understanding'. The research hypothesis is directional and permits a one-tail test of

significance. The null hypothesis is rejected if the value of P < 0.05.

For the two samples, Group A and Group B, of sizes of Nu:l0 and N6:10 respectively. The t-test

is calculated by using excel formula's for the two samples.

5.4.2. First Treatment:

After the first treatment, Group A and Group B data collected in table:I3 is use for t-test to

obtain the mean, variance, size, degree of freedom and p-value for validating the null hypothesis.

P1

P2

P3

P4

P5

P6
pt
P8
,P9

P10

89.s9 69.9

87.7 88.8

89.9 s3.3

90.3 773
85 81.1

80.6 89.9

87.4 84.4

. st,l 7l.l
83.8 62.2

Table 24 7: PARTICIPANR'5 AGGREGATE DATA AFTER

IMPLEMTNTINS THE PROCESS MODEL WITI-I AND WITHOUT EP6 SUPPORT
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For computing the p-value, excel formula of t-test is used, which calculate the mean, variance

between two groups, number of participants in each group, degree of freedom, t value and p-

value. After the first treatment it clearly shows that p-value is less than 0.05 i.e.0.022. Which

means after the first treatment, null hypothesis is rejected and research hypothesis is accepted

because of their significance.

t-Test: Two-Sample

Mean

Variance

Observations

Pooled Variance

H"yp,91hes! 4ed Mean Diffe rence

df

t Stat

P(T<=t)one-tail

t Critical one-tail

86.667

9.29395ffi67

10

53.53747833

0

18

2.1!6632s9

0.0224c.27L9

L.7340/6E592

79.6L

97.7911

10

Table 85 : T-test RESULT AFTE R THE FIRST TREATMENT

For assessing the statistical significance of the difference between two Group means, the t-

distribution graph is constructed. Which defines the confidence level.

After the 95% confidence level, it fully satisff the results of the experiments.

rest t='i,. t sa*slsq
t=-1.7i4063592
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5.4.3. Second Treatment:

After the second treatment, Group A and Group B data collected in table:l7 is use for t-test to

obtain the mean, variance, size, degree of freedom and p-value for validating the null hypothesis.

P1

P2

P3

P4

P5

:PG
',P7

P8

P9

P10 100 62:2:

Table 26 : PARTICIPANR'S AGGREGATE DATA AFTER

IMPLEMENTING THE PROCESS MODEL WITH AND WITHOUT EPG SUPPORT

After the second treatment, it clearly shows that p-value is less than 0.05 i.e. 0.0013. Which

means after the second treatment, null hypothesis is rejected and research hypothesis is accepted.

The t-dishibution graph shows the mean of two groups, Group A are and Group B is 95% confidence

level.

, 100 , 77.7

76.6 69.9

r 91..1, 88.8r

l. U +' 93.3

lm 77.7

96.6, 8L.L

1 100, 89.9

89.9 U.4
g7.7 7L.L

Table 97 : T-tCSt RESUTT AFTER THE SECOND TREATM€NT
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t-2-l
t=-1.734M3592

?]4J
trst t:3.477#4?53J

After both the treatment, null hypothesis is reject and the research hypothesis is accepted on the

basis of t-test rules. Reject the null hypothesis when:

l. Calculated /-value > critical /-value

2. P-value < 0.05

Also from the experiment and the statistical test of hypothesis, it is concluded that the EPG have

significant impact on participant's understanding and the participants who uses the EPG with

role specific views are more efficient in meeting the deadlines and well aware of their

responsibilities and they have enough knowledge to completed their activities rather than those

participants who did not use the EPG with role specific views and busy in finding the sources on

their own in order to complete the tasks but not within the time scale.
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Chapter 6 Conclusion & Future Work

Chapter 6 - Conclusion & Future Work

Electronic process guide brings the improvement to the traditional process models

implementations, by introducing the concept of Role specific views into it. The two of the

process models used VRRM Process model and SCR process model at two stages. Firstly, the

VRRM Process model implemented with and without the support of "EPG with Role Specific

Views". Secondly, the SCR process model implemented with and without the support of ..EpG

with Role Specific Views". During the treatment altematives, all participants are consulted for
assessment so that their understanding will be measured.

As discussed in the introduction section, this is the first of its kind of implementation in
academic environment for different process models along with the support of .EPG with Role

Specific Views'. Keeping in view the objectives of the experiment, the VRRM process Model

and SCR Process Model implemented on two web projects of different natures to validate the

aim and to know the practicalities and differences in its implementation between two groups of
undergraduate students in each treatment.

The implementation process remained successful on two projects yielding the desired

outcomes that 'EPG with Role Specific Views' has significant impact on participant,s

understandings. Some problems occurred as the both groups are undergraduate students and they

have limited knowledge but the group who used the 'EPG with Role Specific Views, support,

completed the process in time, according to schedules and their understanding regarding the

process models in terms of tool/ techniques, artifacts increases and the group who did not use

the 'EPG with Role Specific Views' support, search the desired information in their own and for
that a lot of time wasted on searching and engaging management resources repeatedly. The

satisfaction of projects owners during the experiment shows that the success rate remained high

for the group who used 'EPG with Role Specific Views' as compare to the other group which
was not having the benefits of 'EPG with Role Specific views' support.

The clear differences were observed during and after the implementation of the process

models. Further, the activities related to Process Models should have been executed by team

member on time but lacked in the group of those who did not have the support of .EpG with
Role Specific Views'. However, the smooth execution was experienced on those projects where
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group with the support of 'EPG with Role Specific Views' was more keen and concerned to have

successful delivery of software solution with complete understanding of the process.

The problems faced by the practitioners during the implementation process without EPG

support have been highlighted during the proceedings presented in above sections. These

problems should be used as lessons learned for future implementations of Process Models. The

important observation is the non existence of views repository to keep and maintain the role

specific views and related data stores in software development companies. This may lead to the

non-availability of historical role specific views to these companies for future implementations.

EpG required further work in order to make more comprehensive to the participants. Some of the

techniques and tools are missing for some of the process model activities. As this is the first kind

of implementation , implemented in academic environment and unavailability of any historical

data like views of different roles; EPG is designed by focusing on these issues but for the

commercial environment a lot more work need to be done and requires deep considerations to be

used effectively during the process implementation.

It is strongly suggested to develop a repository storing the views of different roles in a

process so that it can easily adopted by the software industry. The repository shall help to

minimize the management efforts required for its repeated usage by the industry. The project

records and historical data shall remain available for future reference.

The future research should focus on further elaboration of activities tools and techniques

in EPG to make it more robust.

In the end, the companies' willingness is required to amend 'EPG with Role Specific

Views' support and take process implementation problems seriously in order to deliver the

successful software solutions to their customers.
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Annexure

Annexure A - Student Evaluation Questionnaire

Annexure B - Student Assessment Questionnaire- VRRM Process Model

Annexure C- Student Assessment Questionnaire- Filled VRRM Process Model

Annexure D - Student Assessment Questionnaire- SCR during submission phase Process Model

Annexure E- Student Assessment Questionnaire- Filled SCR during submission phase Process
Model
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Annexure A:

Student Evaluation Questionnaires

Risk management is a wide and diverse area, with different issues and challenges for each of us.

The incorporation of value concepts in software engineering is highly encouraged. While risk

management with value based software engineering practices will be covered in the experiment.

This questionnaire helps in the evaluation of students for conducting the experiment.

Name:

Class:

Software Development Background :

You must answer ALL the questions. Select the correct answer(s).

Question l: Risk Management is a process that is used to minimize or eradicate risk before it

can harm the productivity of a software project.

A. True

B. False

Question 2: Steps of Risk Management are Planning, Risk Identification, Risk Analysis, Risk

Treatment, Risk Monitoring and control.

A. True

B. False

Question 3: Risk analysis and management are a series of steps that help a software team to

understand and manage -----------

A. Uncertainty

B. Crises

C. Problem
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D. None of above

Question 4: Risk mitigation is the process of dealing with risks and risk contingency planning is

risk avoidance.

A. True

B. False

Question 5: Cost, effort, risks, and resources are the factors included in--------

A. Estimation

B. Testing

C. Development

D. Maintenance

Question 6: A successful risk management program will rely on

A. Senior management's commitment

B. The full support and participation of the IT team

C. The competence of the risk assessment team

D. All of the above

Question 7: ....................is a pre-requisite of all sorts of estimates, including, resources, time, and

budget.

A. software scope

B. software Risk

C. software Quality

D. software Management

Question 8: Which type of risk factor is most likely to cause problems for a software project

developing commercial software?

A. Inadequate user documentation
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B. Litigation expense

C. Low productivity

D. Cancellation of project

Question 9: The two main steps are

A. Risk Assessment and Risk Control

B. Risk Identification, Risk Analysis

C. Risk Management, Risk Resolution

D. Both B and C

Question 10: Contingency plan helps to reduce the risks or at least helps in minimizing their

impact through the use of different strategies or methodologies.

A. True

B. False

Question I l: Stakeholders are:

A. Third Parties

B. Developer

C. End User

D. All of the above

Question 12: Value is

A. the worth

B. a consumer wants in a product

C. Quality obtained for what he/she gives

D. All of the above
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Question 13: Value based software engineering aims to assign values to the things /concepts and

then use for decision making at different stages/situation in software development projects.

A. True

B. False

Question l4: Identification of responsible parties is the responsibility of

A. Project Manager

B. Stakeholders

C. Quality Assurer

D. End User

Question 15: Threshold is define in

A. Analysis

B. Identification

C. Planning

D. Monitoring & Control

Question 16: Change request management is the process that approves and schedules the change

to ensure the correct level of notification and minimal user impact.

A. True

B. False

Question 17: Change request is used to track all stakeholder requests including:

A. New features

B. Enhancement requests

C. Defects and changes in requirement

D. All of the above

Question l8: Change request is a formally submits artifact

A. A: True
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B. B: False

Question 19: Software change request management is one of the main requirements to achieve

quality in software maintenance process.

A. A: True

B. B: False

Question 20: The roles Change Request Process are:

A. Change Request Creator, Tester and Change Request Coordinator

B. Change Request Reviewer, Analyst and Developer

C. Both B and C

D. None of the above

Impact of EPG with Role Specific Views on Participant's Understanding Page 66



Annexure B:

Student Assessment Questionnaires

The questionnaire is focused on listing your experience of experiment execution. Kindly provide

answers to the below given questions. The information will be used for measuring the

understandability of the participants.

Name:

Role: ......

Process model used: ! With *EPG with Role Specific Views" Support

! Without *EPG with Role Specific Views" Support

Question 1: Use some or all of the following verbs to link the sixteen nodes with arrows.

Verbs: Drives, evaluates, has, includes in/luences, identify, access, analyze, value, establish

Mana gement/Risk Ma na ger

Process Model:

Objectives, assumptions and constraintsResponsible parties Risk categories

Likelihood Consequences

Effectiveness of treatment

Contingency

Treatment Alternatives

Contingency plan

Value of each alternative

Treatment acceptability Treatment alternative implementation
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Question 2: Link the management and assessment & mitigation activities of VRRM process

model separately.

Management

Plan

Treat

Assessment & Mitigation

Analyzeldentify

Monitor & Control Evaluate RM Process

Question 3: Link the activities to their sub activities.

ldentify Risks

Estimate Likelihood

Define Evaluation

Define Risk Categories

Link Requirement to Business Objectives

Asses value of each alternative

ldentify Responsible Parties

Evaluate Treatment alternatives

Define Roles and Responsibilities
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Question 4: Name the artifacts and link it to the associated activity of VRRM Process
model.

Plan Treat

Plan is executed when the risk presents itself. The purpose of the plan is to lessen the
damage of the risk when it occurs.

Plan of selecting and implementing risk control options.

A Plan of how the elements and resources of the risk management process will be

implemented within an organization or project.
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Question 5: Interrelate the activities according to flow of VRRM process model.

start );

ldentify Risks

Categorize Risks

Define Objectives

ldentify SCSs

Establish Contingency

Plan Resources

Plan Risk Management Process

Define Treatment Alternatives

Estimate Likelihood

lm plement Treatment Alternatives

Evaluate Treatment Alternatives

ldentify Responsible Parties

Define Risk Categories

Evaluate Acceptability of Alternatives

End );
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Annexure C:

Student Assessment Questionnaires
The questionnaire is focused on listing your experience of experiment execution. Kindly provide

answers to the below given questions. The information will be used for measuring the

understandability of the participants.

Name: Process Model:

Role: ......

Process model used: n With "EPG with Role Specific Views" Support

! Without "EPG with Role Specific Views" Support

Question 1: Use some or all of the following verbs to link the sixteen nodes with arrows.

Verbs: Drives, evaluates, has, includes influences, identify, occess, analyze, value, establish

Management/Risk Manager

Risk categories Objectives, assumptions and constraints

Effectiveness of treatment Treatment Alternatives Value of each alternative

Treatment alternative implementation

evaluates

evaluates lnfluences
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Question 2: Link the management and assessment & mitigation activities of VRRM process
model separately.

ldentify Responsible Parties

Question 3: Link the activities to their sub activities.

Asses value of each alternative

Evaluate Treatment alternatives

Define Roles and Responsibilities

Define Evaluation

Link Requirement to Business Objectives
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Question 4: Name the artifacts and link it to the associated activity of VRRM Process
model.

Risk Management Plan

A Plan of how the elements and resources of the risk management process will be
implemented within an organization or project.

Risk Treatment Plan

Plan of selecting and implementing risk control options.

Plan is executed when the risk presents itself. The purpose of the plan is to lessen the
damage of the risk when it occurs.
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Annexure D:

Student Assessment Questionnaires
The questionnaire is focused on listing your experience of experiment execution. Kindly provide

answers to the below given questions. The information will be used for measuring the

understandability of the participants.

Name:

Role: ......

Process Model:

Process model used: n With "EPG with Role Specific Views" Support

! Without "EPG with Role Specific Views" Support

Question 1: Use some or all of the following verbs to link the six nodes with arrows.

Verbs: Drives, has, receive, record and specifu

Need Software Change Request

SCR document Developer

Software configuration management repository
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Question 2: Link the activities to their respective environment.

Software Development Organization Environment Customer Business Environment

Record SCR

Record SCR

Send SCR

Receive Request

Question 3: Interrelate the activities according to flow of SCR submission phase process
model.

Start l;

Send Request Specifu Request

End );

Receive SCR

Specify SCR
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Annexure E:

Student Assessment Questionnaires
The questionnaire is focused on listing your experience of experiment execution. Kindly provide

answers to the below given questions. The information will be used for measuring the

understandability of the participants.

Name: Process Model:

Role: ......

Process model used: E With "EPG with Role Specific Views" Support

I Without "EPG with Role Specific Views" Support

Question 1: Use some or all of the following verbs to link the six nodes with arrows.

Verbs: Drives, has, receive, record and specify

Software Change Request

Software configuration management repository
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Question 2: Link the activities to their respective environment.

Question 3: Interrelate the activities according to flow of SCR submission phase process
model.

Software Development Organization Environment Customer Business Environment
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WHEREAS,

IESE hereby grants LICENSEE, and LICENSEE hereby accepts, a notr-transferable trot.i'

exclusive and royalty-free ltcense to use and copy tne LICENSED SOI lWAlil' ott

computer systems owned or operated by it, for the purpose of evaluating the LlCt'l"iSi:i,

SOFTWARE in the context of academic research

Additional permission must be obtained in writing from IESE/FhG to LICENSEf- for arty otlrer

USC Of LICENSED SOFTWARE ThE USE Of LICENSED SOFTWAR E fOT COMMETCIAI

purposes is not covered by this agreement

t hrough this license, LICENSEE acquires no ownershtp right title or interest in the

[tCgruSfO SOFTWARE materials provrded by IESE. or any modifred or merged versiorr

of these materials or in any copyrights patents. and/or trademarks for the l-lCL-NSEt-)

SOFTWARE and documentation. All rights not specifically granted by this license re-

main the ProPertY of IESE.

This license is subler:t to LIcENSEE and IESF agreement to tne tailowtng teilr)s irrr(l (riiii')r

tions

Acknowledgments and attributions to IESE must be made as follows betore the lrat-,rrer-

of each repioduced copy of the LICENSED SOFTWARE module, electronic or other-

wise.

Special permission to reproduce and use SPEARMIN-[rI'1 B

for academic and research purposes by LIGENSEf-, rs grante<i by lt- SF

LICENSEE shall refrain from disclosrng the 1-ICENSED SOt:TWAiiE rrt any forrn to thtrri

parties.

LICENSEE may in its sole discretion supplement, or prepare derivattve works based or'

the LICENSED SOFTWARE orthe technology and inventions underlying the l-!Cl l'iSF ir

SoFTWARE (collectively t-lcENsEE MoDlFlcATloNS) rn any rranrrelt rt dc'{ir}is.rt,iiir',

priate Results of LIGEN-SEE rt,t,rg or-rt cf the use of the t-i(lIl"lSr l) -;ci-l',/viil':i. : i'

not part of LICENSEE MODIFICATIONS and shall not be owrrec bt' :LSt /"rloirr("i

LtCiNSEE LTCENSEE MODIFICATIoNS shall be owned solel;i by ll''S[, artd

t-IcENSEE claims no ownership interest in any portion of any t lcEl'iSt t:

MODIFICATION. lf LICENSEE makes any modificatrons to the LICENSED

SOFTWARE, LICENSEE agrees to make all such modifications, includrng source and

executable code, and docuirentation, available to IESE without charge and to allow

IESE to redistribute such LICENSEE MODIFICATIONS IESE may wrsh to provide

LICENSEE wrth updates (new versions) of the t-ICE|JSFD SOFI'WAllF: if they ber:otne

available and if there are no encunrbrances frorrt outslde sou!"io".q
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Any LICENSED SOFTWARE is provided on an ,,As ls-"basis IESE makes no representa-

tions and extends no warranties of any krnd, either expressed or implied, includinq but not

lmited to warranties of merchantability and fitness for a particlrlar ptrrpose excltrs'vtty or

results obtarned from use of LICENSED SOFTWARE. nor shall erther parlv flcreto rrri i,;'r

ble to the other for indirect. special, or consequentral danrages such as loss of profrts r:i

inability to use LICENSED SOFTWARE or any applicatrons and derivattons tfrereof iE Sji-

does not make any warranty of any kind with respect to freedom from patent, trademark

orcopyright infringement, and does not assume any liabrlrty hereunder for any rnfrrnqe

ment of any patent, trademark, or copyright arising from the use of LICENSEt)
SOFTWARE. LICENSEE agrees that it will not make any warranty on behalf oi IESE ex

pressed or implied, to any person concerning the apphcation of or the results to be ob'
tained with the LICENSED SOFTWARE under this agreerlenl

Any LICENSEE MODIFICATIONS are provrded on an,,As is -basrs llCt:NSll-t- titak.-;s

no representations and extends no warranties of any krnd, etther expresst:d or irl111116;'6;

including but not limited to warranties of merchantability and fitness for a parltr;ular p',1-11-

pose, exclusivity or results obtained from the use of LICENSEE MODIFICATIONS nor

shali ertlrer party irereto be liable io tne other for indirect, special, or Lonsequerltra; darTi

ages such as loss of profits or inabrlity to use LICENSEE MODIFICATIONS or any ap-
plications or derivations thereof LICENSEE does not make any warranty of any krnd

with respecr to freedom from patent, trademark, or copyrighl rnfringement. anci does not

assume any liability hereunder for any rnfrtngement of any patent. trademark L)r copy
right arising frcm the use of LICENSEE MODIFICATIONS IESE agree that they 'rr'tll rrol

make any warranty on behalf of LICENSEE, expressed or implted. to any person riolr'

cerning the application of or the results to be obtained with the LICI.NSEF
MODIFICAI IONS under this agreement.

LICENSEE hereby agrees to defend, indemnify' and hold harmless lt:SlF tis [rusle'(]s

officers. employecs and agents frorn all clatms or demands rr lade i.igartisl illcrrriilrll iir)\
related losses, expenses or attorney's fees;arising out of or relating to t ICfNSL t. s

willful misuse of or willful misconduct regarding LICENSED SOFT\ /AR l-, inclr,,.lrng f.':rl

not limited to, any claims of product liability, personal inlury, death, damage to prooerly

or violation of any laws or regulations.

LICENSEE is entitled to publish, jointly or separately, the findings based on applytng tite
LICENSED SOFTWARE, or variations of the LICENSED SOFIWARE IN thc USUAI SCI

entific manner Any communicatron or publication concernrng the LICENSt.-tl
SOFTWARE or any variation thereof, includrng at a conference or semtnar, snall

acknowledge IESE LICENSEE shall provide IESE with a copy of any publicatton con

cerning the LICENSED SOFTWARE free of charge

IESE has the right to terminate thrs license for a non-compliance wrll't tlt,: l,lrtlrs i,,r:
tained herein by LICENSEE. Upon terminatron r:f thrs license, L-lCt. NSjt F sltali pt"'-rriptl"
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certify rn writing to IESE that all copies of the LICENSED SOFTWARE and docun:eirta-
tion provided by IESE under thrs license and any LICENSEE MODIFICAIIONS thereoi
have been destroyed.

LICENSEL. has the right to terminate thrs license at any trme [Jpon terrr]rn.rircrr rl lil'i
license by LICENSEE, LICENSEI- shall pronrptly certify rn wflting tc lISE that all L:ot)r(.:,

of the LICENSED SOFTWARE and documentation provided bv IESE under thrs lti:eltst
and any LICENSEE MODIFICAI-IONS thereof have been destroyed

This agreement can not be assigned without IESE's prior written consen!

This agreemeni shall be governed by the laws of Germany All drsputes or :jrrlt:ii,, ,:t::
arising in ccnnection with this agreement which cannot be settled An.)r(.2th{,1 sttalt ;ri' r,

nally settled under the rules of the Deutsche lnstttutton fur Schtedsgertt;itlsn;lrl'.t'rl :' '/
(DlS). The arbitration shall take place in Kaiserslautern, Germany or such other plai:t: i::;
the Parties may agree and shall be conducted in English The award of tlte arbitratot's
urill be tinal and birrCing upon the Pai-ties.

The terms and concjitions stated in this agreement constitute the complete and exclttstrre
statement to the sublect of thrs contract betueen IESE and t ICENSEt-, and ihts .:ci-e,.-'

nrent supersccies all prior oral anrj written statements of any kind concetnrng the
LICENSED SOFTWARE made by either party or their representatrves Any wa;re,s
modifications, or amendments must be made in writing srgned by L'oth partres

This contract strall enter into force at the date of the last stgnature and shall last for 6
months. After the termination of the contract the rights to use ftndings oi the LIC[:l',lSF t.)

SOF:TWARE and the rights to publish findrngs from the use r:lthe tlCjFliS[:t)
SOF-TWAUL- r-ernain effective indefrnitely uncler the sarn€r cc)ndrtion:; as statt:,.i ri, l'l ,in
ber 7 of thrs agreement
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