IMPACT OF GEOGRAPHICAL DISTANCE ON
REQUIREMENTS ELICITATION IN GLOBAL SOFTWARE
DEVELOPMENT (GSD)

Prepared By:

Zafar Igbal Khan (82-FAS/MSSE/0S)

Supervisor

Mr. Aithab Khan
Dep. Director / Assistant Prof., Dept. Of CS,

Fatima Jinnah University for Women, Rawalpindi

Co-Supervisor

Mr. Shahbaz Ahmed Khan
Assistant Professor, Dept. Of CS,

International Islamic University, Islamabad

Department of Computer Science
Faculty of Basic and Applied Sciences
International Islamic University, Islamabad.
(2009)



In
the
Nainte
of
ALLAH

The Most Merciful

The Most Beneficent




International Islamic University, Islamabad
Faculty of Basic Applied Sciences
Department of Computer Science

Final Approval

It is certified that the contents and form of thesis entitled “Impact of Geographical Distance on
Requirements Elicitation in Global Software Development” submitted by Zafar Iqbal Khan
to the Department of Computer Science, Faculty of Basis Applied Sciences, International Islamic
University, Islamabad, as a partial fulfillment of the degree for the award of the degree of MS in

Software Engineering

Committee

External Examiner:
Prof. Dr. Mohammad Afzal

Diarector, KICSIT, KRL, Kahuta.

Internal Examiner:
Mr. Adnan Ashraf

Assistant Professor, Dep. Of CS,

International Islamic University, Islamabad.

Supervisor:
Mr. Aihab Khan

Dep. Director / Assis. Prof., Dep. Of CS,

Fatima Jinnah University for Woman, Rawalpindi.

Co-Supervisor: %—
{\

Mr. Shahbaz Ahmed Khan = e,
Assistant Professor, Dep. Of CS,

International Islamic University, Islamabad.



A Thesis Submitted to the Department of Computer Science,
Faculty of Basic and Applied Sciences, International Islamic
University, Islamabad, Pakistan, as a Partial Fulfillment of the

Requirements for the Award of the Degree of

MS in Software Engineering

Impact of Geographical Distance on Reguirement Elicitation in GSD

I



DECLARATION

I hereby declare and affirm that this thesis neither as a whole nor as part thereof has been copied
out from any source. It 1s further declared that I have completed this thesis on the basis of my
personal efforts, made under the sincere guidance of my supervisors. If any part of this report is
proven to be copied out or found to be a reproduction of some other, I shall stand by the
consequences, No portion of the work presented in this report has been submitted in support of
an application for other degree or qualification of this or any other University or lnstitute of

learning.

ZAFAR IQBAL KHAN
(82-FAS/MSSE/Q5)

Impact of Geographical Distance on Requirement Elicitation in GSD \Y



DEDICATION

To ALLAH who has given us the brain to explore
&
My Teachers who always guide us
&
My Family, espectally to my Father
&

His valuable suggestions that helped me a lot to achieve my goal..

Impact of Geographical Distance on Requirement Elicitation in GSD



ACKNOWLEDGMENT

First of alf [ thank to our ALLAH who is the most gracious and merciful. I have no words at our
cotmnmard to express our deepest sense of gratitude to almighty ALLAH who has blessed us with

knowledge; give us courage and strength to complete our project against all odds and adversities.

I pay my heartiest tributes to my supervisor Mr. Aihab Khan, Deputy Director, Department of
Computer Science, FJU for Woman, Rawalpindi for his valuable suggestions, positive criticism
and proper guidance. It was because of his constructive guidance, sympathic attitude and

dynamic supervision that I have carried out this project in the best way as possible.

It is great privilege for me to record my thanks to my Co-Supervisor Mr. Shahbaz Ahmed,
Assistant Professor, Department of Computer Science, IIU, Islamabad for his sincere and
scholastic kindness and great patience, continuous encouragement and valuable suggestions

throughout the course of the investigations and completion of this manuscript.

T offer my heart-felt and cordial gratitude to present all my thanks to my honorable teacher Dr.
Naveed Ikram, Associative Professor, Department of Computer Science, 11U, Islamabad for his
co-operation and his important discussion about the thesis during my whole period of research
enabled me to complete my thesis. And I am also grateful to my honorable teacher Mr. Adnan
Ashraf, Assistant Professor, Department of Computer Science, ITU, Islamabad for his kind

attitude and proper guidance.

ZAFAR IQBAL KHAN
December, 2008.

Impact of Geographical Distance on Requirement Elicitation in GSD VI



Project Title:

Organization:

Objective:

Undertaken By:
Registration No:

Supervised By:

Date of Admission:
Research Work Start:

Research Area:

PROJECT IN BRIEF

Impact of Geographical Distance on Requirements Elicitation

in Global Software Development

International Islamic University, Islamabad, Pakistan.

The objective of the research is to study the distance dimension’s impact
over requirements elicitation process by developing a framework to
support human communication process in requirements elicitation in the

form of communication Model during GSD w.r.t. geographical distance.
Zafar Igbal Khan

82-FAS/MSSE/05

Mr. Aihab Khan
Deputy Director / Assistant Professor
Department of Computer Science,

Fatima Jinnah University for Woman, Rawalpindi

Mr. Shahbaz Ahmed Khan
Assistant Professor, Department of Computer Science

11U, Islamabad

September 2005
January 2007

Requirement Engineering (Requirements Elicitation Process)

Impact of Geographical Distance on Requirement Elicitation in GSD VII




TABLE OF CONTENTS

T 1oL (O O XII
LISt OF Tab s, o cu et e e e XIII
LISt O Bl UTES . .ttt e e XV
CHAPTER -1 INTRODUCTION 1
1.1 INrOAUCHION. L. e e 2

1.2 The Research Problem Area..... ..o 3

1.2.1 The Research Problem Statement ...........ocooiiiiiiiiiiiii 4

1.2.2 The Research QUeStON. ...ttt e 4

1.3 Objectiveof the Research ....... ... 4

1.4  Pumose & Scope of Research ... e 5

1.5  Qutputs of the Proposed Research..........oooiii 6

1.6 Significance of the Research ............oooi 6

1.7 Thesis OVeIVIEW...ouieiiii et i e e 7

1.8 SUIMIMAIY . oottt et et e e e 7
CHAPTER -2 BACKGROUND 8
2.1 1R PTe1 AT DO OO 9

2.2 Requirement ENCItation ... ..ottt e 9

2.2.1  Interpersonal CommuNICRIION. . ..vuueiniiiiiiiiin e oo en s 9

2.2.2 Communication Models.............c.coooiviininicnie el 10

2.2.3  Communication NetWOTrKS. .. .ueeivviiiiiuriiiiciiiiiii s 12

2.2.4  Distributed COmMMUNICAION. ... vttt it eeene e e iiit e e 13

2.3 Regquirement Analysis COmMMUNMICAtION. .......ovvrrienirereeiiiiie e ae e 14

2.4 Globally Software Development (GSD).........coooiiviii 14

2.4.1 Benefits of and disadvantages of GSD.........cocociiiiinn 14

2.4.2  Geographical distance ..........ooiiiiiiiiiii e 15

2.5 Groupware TOOIS. . ..ein e 16

2.6 Requirements Elicitation Techniques...........cocoiiiiiiiiiiiiiiiiini e 17

Impact of Geographical Distance on Requirement Elicitation in GSD VIII




2.7 Requirements Elicitation Methods. ..o e 17

2.8  Requirements Elicitation Communication Factors............c..cvvvvvivivvineennn. 19

2.9  Human Aspects relevant to Requirements Elicitation Process.................. ......20

200 SUMMAIY . ot e e e e et e 21
CHAPTER -3 LITERATURE SURVEY 22
3.1 General Review of Literature ... ... i v e ettt e ee e 23
3.2 Research Concept Relevant Review of Literature ...........coooiiiiiiiiiiiii i 26
3.2.1 Problems related to Geographical Distance in GSD.............................. 26

3.2.2 Requirements Engineering Activities in GSD............ooiiii i 29
3.2.2.1 Requirements Elicitatton in GSD......oooooooiiiiii 31

3.2.2.2  Requirements Elicitation Challenges in GSD .........................31

CHAPTER ~- 4 RESEARCH METHODLOGY & DATA COLLECTION 36
4.1 InroduCtion ......ie i 36

4.2 Research Methodology.......cooov i 36

4.2.1 Research Approach........ ..o 360

4.2.2 ResearchMethod... ... 36
4.2.3 Research Design.......oooiiiiiii i e e 37

4.2.4 Research Methodology Model...........occooiiiiiiiiii 37

4.3 Data ColleCtion. . ... .ot 39

4.3.1 Research Questionnaire StrUCIUIE ... ....oiiiiiiei e e enees 39

4.3.2 Research Questionnaire Explanation ... 40

4.3.2.1 Demographics SECtiON......ovitiiiiriiiiiii e cne 41

4.3.2.2  Groupware Tools Section.............c.oooiiviviiinniioi 41

4,3.2.3 RE Methods Section.........ccocoovviiiiiiniincce e 4

4.3.2.4 RE Techniques Section....c.c..oueiniiiiniinein e aenen 42

4.3.2.5 RE Communication Factors Section....................coooenn e 43

4.4 SUNIMATY.....oii e e e B3
Impact of Geographical Distance on Reguirement Elicitation in GSD IX




CHAPTER -5 DATA ANALYSIS AND RESULTS 44

E 70 IR 4310 ¢e 1 1ot £ 1) TR PR PP PP 45
5.2 DAl ANAIYSIS. ..ottt e e e e 45
5.3 RESUHS. L e 45
5.3.1 Demographics Section.......ooiiiiiiiiiiiiii i 45

5,3.2  Groupware Tools SECHOM t.ouiiiiieiii it 48

5.3.3 Requirements Elicitation Methods Section................oooovivinn 50

5.3.4 Requirements Elicitation Techniques Section...................oo i 54

5.3.5 Requirements Elicitation Factors Section.................cooiiiiin e, 56

5.3.5.1 Technology Factors...........ooiiiiiiiiiir e 57

5.3.5.2 System Modeling Factors.............c.coiviiiiiin 59

5.3.5.3 Standards FacCtOrs...coiiiriiiii i e 60

5.3.5.4 Project Management Faclors.........coocoiiiiiiiniiiiieni i, 61

5.3.5.5 Participation Factors. ......... ...t 62

5.3.5.6 Mind set (user and developer) Factors.........o.oooii s 63

5.3.5.7 Personal Appearance Factors............coooviiniiiiiiniiinn. 64

5.3.5.8 Body Language Factors........cc.oooiiiiiiiiiiiinii i 65

5.3.5.9 Speech Factors....ooveevieeeiiiiiiriiiiiiie i e aae 66

5.3.5.10 Interpersonal Communication Factors.............ccoin i 67

5.3.5.11 Ergonomics FACIOTS. ... .cuiuiiiiiii v eieiaeeae 68

5.3.5.12 Decision-making Factors.......ccooceiiiiiiiiiiiiiiiiinieaiecens 68

5.3.5.13 Documentation Factors.........ccoooiiiiiiiiiiiiinin i i e 69

§.3.6 Impact of Groupware Tools, RE Techniques, RE Methods and Factors on
RE PIOCESS. .ottt et 70

5.3.7 Bi-vanriant Correlation CoeflICients . ....ovtiiiiiiiiii i riniee s e ene s 71

5.3.7.1 Correlation between Groupware Tools and RE Methods.........71
5.3.7.2 Correlation between Groupware Tools and RE Techniques......71
5.3.7.3 Correlation between Groupware Tools and RE Factors..........72
5.3.7.4 Correlation between RE Methods and RE Factors ................73

5.3.7.5 Correlation between RE Techniques and RE Factors.............. 73

LI N 17111411 | PP RPN 74
CHAPTER - 6 FRAMEWORK DEVELOPMENT FOR RE PROCESS 75
6.1 TP OQUCTION. .ttt ittt et e et et e e e e e e e 76

6.2 Framework Development in Requirements Elicitation Process.......................70
Impact of Geographical Distance on Requirement Elicitation in GSD X



6.2.2 TasKe e e, 77

0.2.3 Requirements Elicitation Process...........ccccovvvivviiiicevnnn.. 79

6.2.4 Project Planning. ... .. ... i 80

6.2.5 Requirements Elicitation Methods.....................oL. 80

6.2.6 Product Development.......oocoiviiiiiiiiiiiie e e eens 81

6.3 SUIMIMATY . et e e e et e e et e e e e e e 81
CHAPTER -7 CONCLUSION AND FUTURE RESEARCH 82
7.1 CONCIUSION. ¢ et e 83

7.2 Future Research..............oooiii i e 84
REFERENCES 85
APPENDIX- A ABBREVIATIONS 94
APPENDIX-B QUESTIONNAIRE 96
Impact of Geographical Distance on Requirement Elicitation in GSD Xl



ABSTRACT

Requirements elicitation is a coherent process which observes requirements for the development
of software project. These observations occupy a complex communication between large groups
of participants. The process of software development is complex, when team members are
located widely in distributed geographical locations which possess many challenges for
developers, particularly during the requirements elicitation phase. When participants are working
together on a global software development project then it probably introduces problems in
communication. Managing such geographically dispersed participants is one of the biggest
challenges faced by organizations that operate for global software development. To have a
possible solution to this problem, the current study is conducted to examine the impact of
geographical distance i.e., groupware tools , RE techniques, RE methods and factors on
requirements elicitation process in global software development. This study aims to explore and
evaluates the communication model which represents all aspects of human communication in
requirement elicitation process. A questionnaire was made and then survey by fourthy-one (41)
project managers within twenty-six (26) multinational software houses in our local domain. A
framework to support human communication in global requirements elicitation w.r.t

geographical distance is developed on the basis of the findings of this empirical study.
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Chapter 1 Introduction

1.1 Introduction

Software 1s critical in any of the engineering activity. Software is an attractive and a major part
of global software market. Software importance is growing everyday due to the growth of
technology [{]. The global software market needs to develop software with new features in short
time. Software development is the critical activity mostly related with proceeding of technology
and high level of information [2]. Every Software development project faces a considerable
amount of risks. The success of software development is directly connected with the involved
communication (i-e Communication should be effectively managed in order to end a software
development project) [3]. By this situation, today’s global software development organizations
maintain the advanced software development project that is influenced by communication, which

takes us project failure [4].

Today, many software development organizations wanting to develop software in a distributed
environment, where team members are widely spread over several regions/ countries and they
use group tool as communication {5]. In such virtual environments, these software development
projects are affected by many factors that make communication more difficult, in this way new

methodologies are needed to improve the requirements elicitation and development process [6].

The software development success or failure depends on the quality of requirements [7]. The
quality of requirements is greatly influenced by techniques employed during requirements
elicitation process [8]. The requirements clicitation is the process where analysts determine the
problems and needs of customers within a particular organization [9] because elicitation is all
about leamning the needs of users, and communicates these needs to system builders. The
effective requirements elicitation process will provide a set of requirements that can be used by
the participants (software development teams) [10]. But the communication between participants
within requirement elicitation is challenged by many factors (like technology, management

activities, and participants) [11].

Global software development (GSD) is the development of software where participants are
distributed across geographically distance sites [12]. The distribution of participant’s increases
day by day, those communicate through some kind of technology. This distribution introduces

communication problems on global software development projects [13]. In GSD context,

Impact of Geographical Distance on Requirement Elicitation in GSD 2



Chapter 1 Introduction

traditional requirements elicitation process presents numerous problems [14]. Most of these

problems are concerned with communication with participants [ 15].

The primary objective of this research work is to analyze the impact of the distance dimensions
i.€., groupware tools, RE methods, RE techniques and RE communication factors on the success
of RE process in global software development and to analyze the inter-relationship between
various distance dimensions. For this we have proposed a framework to support human
communication process in global requirements elicitation. We combine the analysis of existing
communication models with the requirements elicitation process knowledge in literature to
produce a human communication process in the form of a single communication model. This
framework 1s based on communication concepts and factors. The framework expresses the
communication process in requirements elicitation process in terms of the environment’s in

which they occur and also in terms of the outputs (outcomes) of those communication processes.

1.2  The Research Problem

Ongoing for many years, many authors defined interpersonal or human communication in a
varity of ways [5,16,17]. Most of the authors believe that interpersonal communication is the
interaction between two or more people. In the literature [18], there is a link between
interpersonal communication and information sytems and also applied the interpersonal
communtcation and group communication in the field of software development. Interpersonal
communication is a highly complex process where many factors depend on the success of two or

more participants interactions [19].

The requirements elicitation ts @ human-centered process, where communication is crucial [20].
Numerous authors have developed a variety of traditional requirements elicitation methods and
tried to control their interactions, which are helping to make the human communication in their
environments easy. Basically these methods are used to develop different types of organization
needs which help in working within different environments. There is no individual method that 15
used in the requirements elicitation process but different methods are combined together
throughout the requirements elicitation process. The analyst should take these methods with full

confidence which help to develop a correct system and fulfill the user requirements needs.
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Chapter 1 Introduction

Interpersonal or human communication is described by numerous authors (as discussed above),
but nothing else has been done where the requirements elicitation process i1s represented in the
form of a single communication medel that describes all aspects of human communication.
Previous models (in literature) underlying some basic concepts, which can be found in
[21,22,23,24,25,26], where a sender (human/ machine) encodes and transmits a message (letters,
number etc ) and sends the message along a channel (tools, technology) to a receiver

(human/machine ).

1.2.1 The Research Problem Statement

The statement of this research problem is to focus on the impact of distance dimensions on the
success of requirements elicitation process, represented through a single communication model,
which describes all aspects of interpersonal or human communication during global software

development (distributed environment).
1.1.2  The Research Question

The research ‘question’ that actually motivated this study was “what is the impact of

geographical distances on requirements elicitation in global software development™?

The goal of our research question is to understand: -

*  What is communication process with respect to requirements elicitation process?

* Can a single communication model describe all aspects of interpersonal (human)
communication? If yes, than how?

* How RE process is conducting in geographically distributed environments?

* (Can requirements elicitation process be representing in the form of communication model
in distributed environment.

* By using communication technalogy, can RE process work successfully?

* How requirements elicitation process can be facilitated by using communication

technology (today which is easily available)?
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1.3

1.4

Objective of the Research

The main objective of my thesis is: -

* To evaluate the requirements elicitation process in the form of communication model.

* To evaluate a single communication model that describes all aspects of interpersonal
(human) communication.

* To conduct the requirements elicitation process in geographically distributed
environment (related with distance).

*  To evaluate an analysis of requirement elicitation methods, tools, techniques and factors
with respect to theory and practice in our local domain.

= To provide many opportunities to software development projects all over the world.

* To improve literacy levels through distance learning.

* To provide better decision making due to flow of information between organizations.

* To develop a framework to support human communication in requirements elicitation for

geographically distributed environment.

Purpose & Scope of Research

The current research is manual and representing a lot of problems. The problems are given as
follows:

In global software development, changes cannot adopt easily due to poor communication
between stakeholders (participants). So we can say that the communication reduces the
working performance of software development and also flexibility during global software
development process. If distance increases between participants, then global software
development process becomes more problematic.

The requirements elicitation process always involves face-to-face interactions. During global
software development, participants (analyst and users) need travel (long journeys and
overnight stays) from one organization to the other. This travel is costly (both by financial
and psychological means).

In global sofiware development, the level of communication is reduced, so it creates
difficulties in coordination between participants. It means that successful communication

plays an important role in the success of SD during geographical distribution.
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Chapter | Introduction

* Dunng global software development, the requirements elicitation process is challenged by
many factors (like technologies and techniques). When participants are distributed by multi-
sides organization, it creates problems in communication. So remote side operations are too
high and costly.

s  The geographic distance creates problems in requirements elicitation when stakeholders are
working on a global software development project. As both money and time are still spent on

physically traveling between organizations.

1.5 Outputs of the Proposed Research

The outputs of proposed research are given below:

* This research analyzes and describes the accurate nature of the communication processes
with in requirements elicitation process during global software development.

= To develop a framework to support human communication in globally requirements
elicitation with respect to geographical distance and also examines the human factors
relationship within the framework.

» This research bridges the gap between theory and practice in the local domain.

1.6  Significance of the Research

Our research will give a lot of benefits to research communities, which are given below.

1. Reduced overall project and portfolio communication challenges in GSD.
Better management of communication problems in global software development.
Saving of daily communication through thousands of workers all over the world.
Improved solution delivery efficiency and Increased success rate.

Prevention of materials and energy wastages.

2

3

4

5

6. Reduces the development and maintenance costs.

7. Better control aver scope, budget, schedule and quality.
8. Increased predictability over delivery schedules.

9. Increased user satisfaction and better quality projects.

10. Organizational alignment through effective planning and estimation.
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Chapter I Introduction

1.7 Thesis Overview

This research presents a detailed study, which is gone through a series of detailed sequential
steps to shape it into the final form. These sequential steps are explained by the following

chapters included in the study.

Chapter 1 Provides an introduction to the research problem, to specify the objectives and

significance of the research, and also to explaim the organization of the thesis.

Chapter 2 Show the background of research.

Chapter3  Reviews the literature relating to our research.

Chapter4  Describes Research Methodology and Data Collection of the research.
Chapter 5 Presents the Data Analysis and Results of the research.

Chapter6  Presents two Frameworks development in Requirements Elicitation Process.
Chapter 7 Provides the conclusion of the research.

References  Contains references which are related 1o our research.

Appendix A Contains the abbreviations of our research.

Appendix B Contains the questionnaire used to collect data for the empirical study presented

in Chapter 4.

1.8  Summary

This chapter describes the research problem and also the research question. The purpose and
scope of research was also defined. On the other hand, the importance of research and the

proposed output of the research were also explored.
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Chapter 2 Background

2.1 Introduction

This chapter discusses the requirements elicitation relevant to the human and communication
models and also discusses the global software development as with advantages and
disadvantages. The requirements analysis is also elaborated. The requirements elicitation
groupware tools, methods and techniques (which are most common in literature) were also

discusses.

2.2 Requirement Elicitation and Communication

The requirement elicitation occurs at the early stage of software development process, asitis a
critical but complex stage in the software development [3]. Requirement elicitation is a human-
centered process, where communication is critical, complex and error born [20], which creates
problems between stakeholders (participants) [3]. The distance creates communication
problems between stakeholders during software development process [27]. The [28], briefly
describes the classification of communication challenges that occurs during the requirements
elicitation process during software development. Basically it determines information for a
system by communication with the stakeholders in software development process [29]. If we
improve communication in the requirements elicitation process, the requirements elicitation
process is 1tself improve [30]. It shows that, requirements elicitation is determining the needs
of stakeholders within an organization. It means that effective requirements elicitation process

require good communication skills.

2.2.1 Interpersonal (Human) Communication

Communication is a process, in which a sender constructed and encoded a message, that is
transmitted by some channel and a recievier received and decode them. Many authors defined
that interpersonal communication is the interaction between two are more people[19]. In the
literature {18], link the interpersonal communication and information sytems and also applied
the interpersonal communication and group communication in the field of software
development. Interpersonal communication is a highly complex process where many factors

depend on the success of two or more participants interactions [16].
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The requirements elicitation is a human-centered process, where communication is crucial
[20]. By this way, numerous authors have developed a variety of traditional requirements
elicitation methads [1,4,6,9,10,23,26,31] and tried to control interpersonal interactions which
are taking to make easy communication in this environment. These methods help to develop
different types of organizations needs that help in working within different environments.
There is no single method that is used in the requirements elicitation process but many
different methods are combined together throughout the requirements elicitation process [3].
The analyst should be taken these methods with full confidence which help to correct

demonstration of the system that required by the user [32].

2.2.2 Communication Models

Model should be easy to change and understand also easy to communicate. Stakeholders’
needs should be explore by using these models [3]. Models could be used to provide early
feedback to the stakeholders [32], (such as action diagram, structure chart and system overview
model). The models which are developed during requirements elicitation, then requirements
models should be more clear, accurate and complete during late-phase of software

development [3]. Models also clarify the structure of complex events.

There are some basic concepts as shown in Figure 2.1, which can be found underlying most
models [17,22,33,34]. There is a sender (human/machine) constructed and encoded a message,
which is transmitted by some channel (technologies, tools, technigues) and a recievier
(human/machine) received and decode them. The communication process is a process which
interacts two or more participants in a face-to-face setting (telephone), or in a computer-

mediated setting (E-mail).

Channels

h 4

Sender 5 M : >/ Receiver
(source) I : CSSages - (Target)

_

Figure 2.1 Communication Model
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There are some important communication models which are discussed in the literature, are

discussed below:

The Shannon-Weaver Communication Model [17], describes the communication process. The
main factors of this model are source, message, signal, noise and signal are shown in Figure
2.2. The Shannon-Weaver Communication Model was produced in 1949 and his model was
very technology-oniented at that time because his researching is based in the mformation theory

field.

Information 1 Tram n'frtté'ri 1 | I Receiver | Destration
Souce Message | | sigrals L Recoived Message
Sigrals

HWobe Sdirce

Figure 2.2. The Shannon-Weaver Communication Model [35}

The authors of [35], discussed the transaction communication model and it is the interaction of
two or more people in the process to achieve a common goal. There is a sender which sends a
message (written or nonverbal communication) that the sender transmit to the receiver [35].
The channel is that medium through which both sender and receiver interact {35]. This is done
by two ways: writing messages and spooking messages. The writing messages are transmitting
(in letter, report etc) and spoken messages are transmitting (in telephone or face-to-face
setting). The feedback contains messages; the receiver sends back to the receiver in decode

form [35]. The context is that situation in which communication takes place [30].

Feedback_ |
E;;g ::—"_Masag -‘._"""‘Pﬁelce'i\-'m'

(Clamel, [

Figure 2.3  Transactional Model of Communication [35]
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The Berlos SMCR communication model [33] describes human factors of the communication
process and also focus on interpersonal communication. The four main factors are source (i.e.,
communication skills, attitudes, etc), message (i.e., structure, code, content, etc), receiver (i.e.,

communication skills, attitudes, etc.) and channel (i.¢., tasting, seeing, etc).

S C R

So RCL CHANNEL RLCEIVER
‘rmrr:::l?;n-un “;I‘ cﬁmr:::‘:almn l
l Hululn hearisg | SELiLd e —l
ko ladge touching ek J pe I
{ 3 ia) wyrdevrs s Hig , wiscbal sy e ]
r vt ] [ tasting I [ Clltiwe J

[0 220 5 VS O
Figure 2.4 The Berlos SMCR communication model [33]

2.2.3 Commuunication Networks

When we see that two-persons are communicated within work groups or within organization,
we concerned them with communication networks because communication networks are the
systems of communication lines interact different senders and receivers (participants). But the
main purpose of communication network is that to explore the communication model. The [36]

proposed numerous communication networks (i.e. five persons Communication networks) as

shown in Figure 2.5.

Here, the dots show participants and lines show two ways
communication (interaction) between participants [36]. The

communication between participants and other participants.

Figure 2. 5 Communication Network [36]
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2.3 Requirement Analysis Communication

Requirement analysis is a process of modeling and specification and understanding the
organizational context within which a software system will evenly function [38]. During the
requirements analysis process, both the developers and customers take an active role. It focuses
on “what” instead of “how”. The inputs of requirements analysis process are software project
plan and system specification (if one exists). The outputs of requirements analysis process
software requirements specification document (SRS) [31], as shown in Figure 2.9. In
requirement analysis the customer and developer can check the quality of the software and

provides useful feedback.

Project Plan W : f Software

And » Requirement Analysis | Requirements
Sign-off- Specification
documentation Document

Figure 2.9 The inputs and outputs of requirements Analysis

2.4 Globally Software Development (GSD)

Global software development (GSD) is rapidly growing, day by day in the software
development industry, due to the technology improvements [39]. Many organizations wanting
to share software development efforts over several globally distributed environments but GSD
is technologically and organizationally complex and presents a variety of communication
challenges among the software development teams [40] because software development teams
are often geographically distributed from their participants. This creates significant
communication and coordination challenges that effect requirements elicitation process
effectiveness [3]. The global software development challenges, effects and advantages are

shown in Figure 2,10,

2.4.1  Benefits of and disadvautages of GSD

The benefits of global software development [41,42] are:
= [t reduces cost.
» It reduces time-to-market.

»  (GSD access to leading-edge technology (video conferencing).
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* GSD increased productivity.

* 24-hour working on day during opposite direction.

The disadvantages of global software development [43,44] are:
* The distance between user and developer during software development.
» The differences in culture (i.e., language, norms etc).

* Time-zone differences which lead to participants problems (like, coordination).

"

Effects
o GED
Bernefits M oraral Dawbacks
ofGSD Cooordigvation of GSD
o ] "Ditance batwesn
Redures. trte Tsex Devebrer.
e~ e
— - i
Be tter ™~ —
Cooxdmation RSN o § ! Tine-Zone
Glbbally Mlarket . i . . " Diffe
i Global Sofitware - mee
Better Infonnatiom L Develbpment ; : i
anoess bethwresn e siunrr - |  Diffarerayces in,
Participaeds " ,,/"/ . M\_‘ : Culuml
I 3 1 _‘_'_/' \\M - —
nprove o . ] . .
sig rifinamt | ~ Dlﬂ'm;:degem
conrrurmcation ’ Managermet
_ Tenporal, Socio - Culburall e
Challenzes
of GSD»

Figure 2.10 Global Software Development (GSD)

2.4.2  Geographical Distance

When participants are not located at the same location and they are geographically distributed,
then distance between participants introduces both formal and informal communication
problems [43]. But this participants communication is highly dependent on the quality of
communication technology (i.e., email) [45]. The geographical distance is an effort measure
which is important for visit one participants to another participant [7]. During geographical
distribution, software development teams are distributed from their customer and end users

which effects the effectiveness of requirements engineering [31].
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2.5 Groupware Tools

Nowadays, geographically distributed teams must require a lot of groupware tools to support
activities (factors) which is directly related with the people interaction [46]. Groupware is
software which is used to enable communication between participants and who working on a
common task [5]. According to [4], “We also collect information about groupware technology,
as this has a direct influence upon the communication process, and about the requirement
elicitation techniques since this choice is also very important for the quality of requirement
specifications”. Furthermore, if communication improve it is necessary to choosing in an
appropriate set of groupware tools and according to the performance of stakeholders , we
propose going a step further and using knowledge about stakeholders’ cognitive characteristics
to choose the groupware tools and requirements elicitation techniques that are closer to the way
in which they learn [31]. During GSD, geographical distributed projects use many different
groupware tools. There are some groupware tools which are common during multi-side

development projects are shown in Table 2.1.

Groupware Tools ' Description References

E — mail It is used for elicitating user requirements and also | {12,15,31,47]
discussing them.

Telephone It provides verbal communication between people | [12,31,43]
and improves communication between two people.
It has low system effort.

Video-Conference | It communicates two persons with two or more | [31,43,47,48]
locations and interact both with audio and wvideo
transmmissions.

Audio- Conference | It communicates two persons with two or more | [15,31,44,48]
locations. It moderate cost and effort.

Discussion Fornms | It is used for better information access and also } {30,47]
improves communication.

Instant Messaging | It is used to facilitate the quick exchange of | [15,47]
information between two or more people.

Table 2.1 List of Groupware Tools
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2.6 Requirements Elicitation Techniques

The requirements elicitation techniques provides a useful means of facilitating communication
[24] and always help the participants analysts to collect information from participants [i.e.,
customers and end-users] {67]. In the literature, there are numerous requirements elicitation
techniques which are used by the analyst regularly for requirements collection during
geographical distributed environment. The most commonly techniques for requirement are

shown in Table 2.2.

Groupware Techniques Description ~ References

Team building It helps to build communication. It shared commen | [9,30,43]
idea  between  stakeholder  and aiding
communication. It is used by analyst to influence
the interactions between participants.

Brainstorming It is used to generate ideas and also prioritize them. | [25,31,44,50]
It is mostly used in requirements development, It
also atlows rapidly develop an idea,

Protocol Analysis It is used for collecting tacit (clear) requirements. | [9,34,49]
_ During existing systems it interacts with problems.
Repertory Grids Provide numerous ways to elicit attributes which | [34,49]
are not easily clear by expert.
Card Sorting It is used for knowledge acquisition which is | [34,49]
necessary in requirements elicitation.
Storyboards It is used to provide stakeholders with a real model. | [25,31,24,34]

Table 2.2 List of Requirements Elicitation Techniques

2.7 Requirements Elicitation Methods

Requirements elicitation process should be done successfully when we using the requirements
elicitation methodology [3]. Many of such elicitation methodologies should be exist and helps
the analysts to understanding the needs of participants with a common aim [1]. Similarly, some
analysts should think that just one methodology is suitable for all conditions but some think
that it is not [51] because such methodology is not sufficient for all situations. In those way
requirements elicitation methods should be grown rapidly with the needs of various software

development methodologies [3}.

The author of [34), describes the difference between four categories of requirements elicitation

methods (i.e., observational, synthetic, analytic and conversional) across as a means of
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communication and suggests that each type of requirements elicitation methods show a specific

interaction model across analyst and stakeholders. The requirements elicitation methods are

mostly used in the design process of the requirements elicitation phase which make

communication easy [3]. A lot of reguirements elicitation methods were developed in the

literature to take information for the purpose of requirements elicitation process as shown in

Table 2.3.
RE Methods Description ‘References
Interviews Make an exchange of ideas between analyst and user to | [24,25,51,52,53]
elicit user requirements. They are used to verify and
simplify facts and also used to get the user involved.
Prototyping It provides a powerful vehicle of communication and [4,51,52]
‘ simplifies the detailed requirements. It is used to elicit
user requirements. It is used to innovate new ideas.
Joint It is used to improve the relationship between user and | [4,21,51,54,55]
Application analyst and also helps to bring together the needs of
Development | different parts of organization. It generated plans. It
(JAD) enhances the quality of the development process.
Requirement It provides participants rich information in relation to [24,34]
Reuse the product. It provides various ways to explore the
existing documentation.
Observation It provides highly reliable data that can be gathered and [34,49,51,52]
is used for observing human activities. It facilitates the
communication between the participants within the
organization.
Participatory It generates plans and also accurate models of activities [25,51,53]
Design (PD) in order to gather the relevant raw data.

Questionnatres

It is useful for gathering variety of data and helps in the
quick and feasible analysis of the data.

[25,31,51,52,55]

Rapid User involvement is high and provides a systems | {10,26,51,54,55]
Application devetlopment plan. It is useful RE method. It helps the
Development participants to involvement in the process. It is also a
(RAD) strategy of developing software systems.
Laddering Technical terms explanation are elicited by laddering [34]
(i.e. tree diagram). Laddering assists in the domain
knowledge creation and then edition and reviewing of
that knowledge.
workshop It is used to revised requirements and also used for [23,50]

problem solving and training. They establish group
tasks.

Table 2.3 List of Requirements Elicitation Methods
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2.8

Requirements Elicitation Communication Factor

There are numerous human communication factors, which are used in the user requirements

elicitation process as a role. These factors influence communication in the success of user

requirements elicitation process. Some factors (i.e., mind set factors) are used to influence

human interactions in the user RE process. All of the factors listed in Table 2.4, are

requirements elicitation communication factors, which may be performed by any of the

participants in the requirements elicitation process.

Communication Factors

‘Description

Technology

The technology factors have quite importance in RE process
success. Like email, used to eliciting and describing the user
requirements.

System Modeling

It is generic in nature and used for RE process success.

Standards

Standards are quietly used in the communication process to
improve RE process.

Project Management

The nature of project management factors has highly impact
on communication between participants.

Participation The RE process success is due to the involved people 1.e.,
user and analyst. More people are involved in the success of
RE process.

Mind set The mind set factors of participants have highly influence on

the RE communication process success.

Personal Appearance

| The personal appearances are the natural communication

tools that plays important role in the requirements elicitation
process success.

Body Language It is natural communication tools important in the RE
Process success.
Speech Speech is an influence on RE communication process

success. It 1s natural communication tool.

Interpersonal Communication

It shows the human communication on RE process success.

Ergonornics

The ergonomics factors are uses to facilities an effective
communication in RE process.

Decision-making

The decision-making techniques have highly impact on RE
communication process.

Documentation Tools are used for the creation of documentation will
influence the communication process in RE.
Table 2.4  List of Requirements Elicitation Communication Factors

Impact of Geagraphical Distance on Requirement Elicitation in GSD 19




Chapter 2 Background

2.9 Human Aspects Relevant to Requirements Elicitation Process

There are some basic human aspects which are found most of the communication models
[22,33,35,56,57], like sender, receiver, message, channel, context, noise, environment etc.
These human aspects are use in the software development because they are more relevant to
requirements elicitation and may be used as a part of requirermnents elicitation process. The
definitions of these human aspects are taken from the literature [16,58], when it is related to the
requirements elicitation process. Each human aspect allows importance influence in the
success of entire requirements elicitation process and communication environment but also
influence in the success of requirements elicitation methods. When these human aspects are
combine, it produce a better communication process during software development in
requirements elicitation process, otherwise a single factor have no meaning. [n the Table 2.5,
we only mention human aspects and human activities, which are relevant to the requirements

clicitation process.

Human Aspects . Human Activities

Sender * Interpersonal communication fools
* Interpersonal skill

*  Mind set activities

* Human information

Receiver » Interpersonal communication tools
* Interpersonal skill

*  Mind set activities

¢ Human information

Channel * Medium

1* Mode

Communication Context | * Participants (group) information

*  Purpose of RE

» System analyst role

Environment » Qrganization information
Message

Human communication » Network

process =  Management

Table 2.5 Human aspects and human factors relevant to the requirements ¢licitation process.
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2.10 Summary

This chapter describes requirements elicitation is an important part of software development.
This chapter also explains the groupware tools, RE techniques and RE methods. The concept
of communication models, communication networks and human communication is also

explored. GSD and the benefits and disadvantages of GSD are also explained.
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3.1 General Review of Literature

During software development, when team members are located in geographic distributed
environment poses many challenges for participants, mostly during the requirements elicttation
phase. Requirements elicitation is a complex and critical phase of software development,
presents numerous new challenges in global software development environment [56]. In this

case, the requirements engineering seems to be an even more critical phase.

The authors [4] revealed the strategies to minimize the problems in requirement elicitation
while managing GSD. For this they proposed a methodology that focused on the detection and
analysis of possible problems in advance, and as an outcome a set of strategies were presented
to diminish them. They resulted that most of the challenges in GSD are due to lack of in person
communication and the participants need to sense comfortable with the technology, they are

using.

However, [5], have elaborated some fundamental concepts about groupware tools and leaming
style models and on the basis of these concepts they developed a model to support personal
preferences in geographically distributed processes. The model supports more requirements
elicitation technologies and group tools according to the stakeholders learning characteristics.
They described that the quality of requirements depends on the selection of technology. The
authors also suggested that if the communication is improved in requirements elicitation

process then the requirements elicitation process will itself improved.

The authors of [6] investigated the impact of organizational structure on distributed
requirements engineering processes in global software development. Analysis, design,
implementation and testing of the communication problems were done at several locations.
They described varigus organizational structures and the accompanying problems launched
into requirements engineering processes and also the techniques that were efficient in
justifying some of the negative effects of global software development. They resulted that a
huge percent of the problems were requirements associated and these problems appeared due to

organizational missteps and a missing layer of leadership.
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Normally, [12], described the development of an information system and also implemented
them in the distributed environment in the form of a case study (Sapphire). This paper shows
numerous communication issues that may arise during the requirements engineering phase in

global software development. But it is problematic for the solution of communication issues.

According to [15], proposed a technically feasible methodology for reducing problems in
global requirements elicitation during global software development (GSD). The authors
thoroughly described the problems in distributed requirements elicitation process. They
identified that successful communications play important role to control the problems among
stakeholders. Their research methodology was based on pervious generic models which helped

in minimizing or eliminating the problems during global software development.

The [31] investigated the efficacy of requirements elicitation techniques and groupware tools
in the distributed requirements elicitation era of global software development process. The
study involved engineers to develop software requirements specification document and the
effectiveness of requirements elicitation techniques which were used in a distributed setting for

requirements gathering.

The [40] executed a case study on the challenges of temporal, geographical and socio-cultural
distances associated with managing GSD. Their study was based on workshop negotiations and
qualitative interviews at the three US based GSD companies. The authors described that even if
the challenges echoed all over the three organizations, the ways of trouncing them are
remarkably diverse. They proposed a variety of solutions to deal with these challenges, faced

by the companies.

For instance of [43] evaluated the effect of stakeholders’ geographical distribution on
organizing requirements in a multi-site organization. The authors reported that requirements
elicitation is an intricate task when it is done locally, but it is even more intricate one when
globally distributed stakeholder groups specify requirements across communication,
knowledge management, and time sector limits. They resulted that distribution of participants

has a significant effect on the relationship between geographical distributed groups.
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The authors {44} planed a model of challenges and the requirements elicitation affected due to
the problems of cultural diversity, inadequate communication, knowledge management and
time differences in global software development It has provided as important insight into the
interplay between culture and conflict as well as the impact of distance on the ability to
reconcile different viewpoints related to requirements elicitation process. This study briefly
explains the impact of global software development teams in the requirement elicitation
process and disputes that there is a need to examines, develops and investigates requirements

elicitation process to support GSD.

The [51] conducted a study to demonstrate the mistakes and complexities linked with the
communication between participants that is a necessary part of requirements elicitation (RE)
process. They selected the requirements elicitation technique of interviewing, literature survey
and also implemented the A. Davis and Dieste elicitation model for their study. They observed
that the personal construct, cognitive and the education theories are the three basic knowledge
domains that recommended the methods to improve conversations in the global software

development (GSD).

The authors of [57], conducted the study for the possible improvement of requirements
elicitation process in distributed environment on the basis of cognitive approach. They
exercised psychological theories and proposed a stackholder’s preferences model to identify
requirements elicitation techniques and elicitation groupware tools. As a result they were able
to evaluate the interaction of stackholder’s preferences to the most appropriate requirement’s

elicitation techniques thus the improvement of RE process.

According [47], in a case study revealed the common communication tools which would be
used in software documentation and creation. According to them, these tools would be used by
software and data management teams in distributed software developments. They observed
that, although there is a long range of communication tools or techniques, their zonal
allocation, ime instant etc., there is a greater communication among the workgroups in globat

software development.
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3.2 Research Concept Relevant Review of Literature

3.2.1 Problems related to Geographical Distance in GSD

Global software development (GSD) is rapidly growing, day by day in the software
development industry, due to the technology improvements [39]. Global sofiware development
is the development of software where participants are distributed across geographically
distance sites [27]. This geographical distance creates a number of problems between
participants in global software development includes inadequate communication
[11,15,39,43,79], cultural diversity [4,15,43,44,78], time difference [12,44], knowledge

management [11,44,61,59] and technical connectivity issues [59], as shown in Figure 3.1.

Problem

f(i;eo'g:-?ﬁh’ical Distance

Effect
Y
[nadequate 5 [ Cultural Knowledge. “Time Technical
Communic"hfi?)”n’i Diversity Management Difference Connectivity
- [ssues

Figure 3.1  Problems related to Geographical Distance in GSD

The above Figure 3.1, describes the problems related to geographical distances between
participants in (GSD). Each of these problems has several factors involved and the relationship
between them ts close to one another and what issue makes these factors difficult to define the

hmits of each one as shown in Table 3.1,
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GSD;Pi'oblems Geographical Distance Factors Refrances;
The geographical disténcve dep‘;alitr:lrsml.a-rgerl.).( on Language [15} |
communication between participants and this Time zone [20]
Inadequate distribution  makes communication more Speech [44]
Communication | difficult. It is caused by the fact that Interpersonal [57]
geographical distribution of the participants communication [60]
increases the cost of formal communication Technology
among participants.
The geographical distance  introduces Context [12]
differences in participant’s culture and Attitude [15]
Cultural languages which highly affect the global Values [43]
Diversity software development. Cultural diversity Participation [45]
happens when participants come from Project [87]
different cultural background. management
Mind set
The  geographical distance introduces Expectations [45]
Knowledge difficulties between participants (i.e., analyst Management [55]
Management and user), as information sharing may be Awareness (59]
occur in a non uniform manner and always [61]
slow. [62}
The geographical distribution of stakeholders Technology [3]
Time Difference | across participants introduced large time zone Communication [12]
differences and allowed little available overlap Time zone [43]
for synchronous collaboration. [63]
Technical Numerous  technical aspects affect in Communication [5]
Connectivity geographically distributed environments during Connectivity [64]
Issues GSD. Process
Table 3.1 Problems related to Geographical Distance in GSD
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The main problems which are related to geographical distance in GSD are culture diversity,
inadequate communication, knowledge management, technical connectivity issues and time

difference are discussed below.

Inadequate Communication

The geographical distance introduces difficulties to face-to-face communication [44], the
participants are distributed through various countries [27,39] and where the participant’s
communication is mostly dependent on the quality of using synchronous or asynchronous
electronic communication tools [15]. The core factors related to communication found in

literature are language, time zone, body language, interpersonal communication and speech.

Culture

The geographical distance introduces differences in participant’s culture and languages effect
global software development [43,79]. Cultural diversity is inherent in GSD environment [45],
which given that the team members on geographical distance have diverse professional,
national and organizational background [44]. The main factors related to culture are context,
attitude, valucs, participation, project management, mind set, personal appearance, body language,

ergonomics, and technology.

Knowledge Management

The sheering of requirements information introduces difficulties between participants [45] (i.e.,
analyst and user), then distance is exploited to strengthen certain positions of power in the
distributed organization environment [60]. The main common factors identified related to

knowledge management are expectations, management and awareness of cultural information

Time Difference

When time-zone difference between multiple sites is considerable across participants, it is high
depends that timetables do not overlap or just overlap for a short period of time, then some
delays in the project can happens because synchronous collaboration is not possible [43]. This
timetables means time separation, which can not just because of time difference but also as a

result of cultural diversity issues, e.g., different holidays, weekend time, working hours and
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lunch breaks etc [63]. The time-zone is highly impact on geographical distance during GSD {45].

Technical Connectivity Issues

Technical aspects have an impact on the network communication which linking the various
sites [65]. It hinders communication and also focuses on communication tools used by
geographically distributed participants [64). Since those participants are dependent on
electronic communication and any down time could effectively separate participants [63]. The

main factors found are process and communication connectivity.

The distribution of participant’s increases day by day, those communicate through some kird
of technology [19]. This distribution introduces communication problems on global software
development projects {43,66]. Many organizations wanting to share software development
efforts over several globally distributed environments [42] but GSD is technologically and
organizationally complex and presents a variety of communication challenges among the
software development teams [29,40] because software development teams are often
geographically distributed from their participants. This creates significant communication and

coordination challenges [27].

3.2.2 Requirements Engineering Activities in GSD

Requirements engineering is the most critical and complex process within the software
development [38], presents several new challenges in global software development [29]. In this
case, the requirements engineering seems to be an even more cntical phase [26]. Normally,
requirements engineering is an important aspect of any software development project [10],
because it documents and maintenances software requirements throughout the software
development life cycle [24]. Software requirements engineering compose of two main major
processes: requirements development and requirements management [18]. Requirements
development encompasses of all activities involved in eliciting, specifying, negotiating,

analyzing and validating the requirements [18,45] as shown in Figure 3.2.
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2 Requirement Engineering Process

The literature states that the problems related with requirements engineering are one of the

main reasons for software projects failures. This means that the final product does not have ali

the requirements gathering from users and customers. The requirements engineering activities

in GSD that stated in the literature as shown in Table 3.2.

RE

Activities

Requirements Development Activities

GSD Requirements | Requirements | Requirements | Requirements | Requirements
Problems Elicitation. Analysis Negotiation | Specification | Validation
Inadequate [3.4,15,28,43] [ 43,56] [12,43,66] [45,59,60] {45,59]
Communication
Cultural {13,27] [13,66] [13,67] [13] [13,48]
Diversity

Knowledge {12,45,66] [45,50] [12,45] [45,60] [12,68,45]
Management
Time Difference [43.52,63}] [ 43] [12,43] [43,60] [43,48]
Technical (15.28] [56,60] [67] [59] [50]
Connectivity
Issues

Table 3.2 Requirements Engineering Activities in GSD
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3.2.2.1 Requirements Elicitation in GSD

GSD has a number of problems that comes in the literature [39,43,63,64], such as inadequate
communication, cuitural diversity, time difference, knowledge management and technical
connectivity issues. These problems are mostly relating to requirements elicitation process
during GSD, as shown in Table 3.2. Each of these problems has several factors involved [4,15,
39,43,45,69] and the relationship between them is close to one another and what issue makes
these factors difficult to define the limits of each one as shown in Table 3.1. These factors

contribute to GSD facing a fundamental problem in requirements elicitation {4,15,45,57,58].

The requirements elicitation process depends largely on communication between participants [15)
and this distribution makes communication more difficult [4]. In addition, global software
development is becoming more common day by day [27} and the distribution of participants makes
communication more difficult. The geographic distance introduces communication problems
between stakeholders that increase the difficulty in developing the requirements elicitation process
[71]. However, comn;unication 1s mainly less effective because of the different time zone [70] and
insufficient knowledge transfers [45,64] makes difficult formal communication and distance which
makes face-to-face meeting more difficult. Communication is also made difficult by technical

connectivity issues [59,64] and cultural difference [44] which may cause misunderstandings.

Culture of the team’s members (i.e. participants) influence the requirements elicitation process &
communication is also made difficult by differences in cultural. Normally, it arises when staff
members come from different cultural background. The requirements elicitation process deals with
large volume of information. (i.c., Collect process, store and make available the knowledge related
to the requirements elicitation process). The large distribution of stakeholders across five
continents introduced large time zone differences and allowed little available overlap for
synchronous collaboration. Several technical connectivity issues affect the requirements
elicitation in distributed environments {59]. The requirements elicitation process depends on
control and coordination mechanisms, i.e., which are help to reduce the impact caused by

participants [60].
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3.2.2.2 Requirements Elicitation Challenges in GSD

GSD has a number of problems that comes in the literature {43,45], such as inadequate
communication, cultural diversity, time difference and knowledge management. These
“generic” problems of global software development had created specific difficulties during
requirements engineering activities and they are described in the literature [43,45,46,61,62,68].
These problems are mostly relating to requirements elicitation process during global software
development. These requirements elicitation challenges and their effect in global software

development with references are shown in Table 3.4,

During software development the global software development effects the process of
communtcation [12], particularly in the requirements elicitation process that is critically
depends on the communication between participants [32,72]. Because requirements elicitation
process is a human — centric process, where communication is critical, complex and error born
[8], which creates communication problems between participants [13,22]. But cultural
diversity, time difference and knowledge management also introduces many issues that effect
communication and that are worth of consideration [30].The achieving of effective
communication in the requirements elicitation process is a well-known challenge during GSD
[45]. When requirements elicitation is undertaken as a part of global software development
these problems (i.e., GSD problems) may be make worse in the requirements elicitation
process with dynamic nature as well as groupware tools [15,72], RE techniques [5,15,72], RE

methods [3,34] and factors [4] associated with managing and gathering requirements.
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GSD Problems RE Challenges Effects in GSI:

RE challenges Effects | Effects are dueto | References

Lack of interaction between 12}

participants (analyst and user) [4]

Difficulty in conflict during

managing [13]

Increased complexity of [15]

spreading awareness . I

Increased complexity of , GSD Communication [28]
Inadequate spreading knowledge ' ' 145]

Reduces accurate level of

Communication trusting working relationship [61]
Lack of effective decision- [69]
making meetings (71]
Difficulty in achieving
common understanding of [92]
Tequirements
Poor culture fit (2]

Cultural Reduces accurate level of [1]

trusting working relationship _ R
Diversity Difficulty in achieving GSD ECémmunication [28]
common understanding of ' i [44]

requirements
[75]
Difficulty in conflict during [6]
: managin | [armea —

Knowledge Lack of egffective deciston- [,_(?'SD : Q.ommunr?at;qn“ _l [29]
Management making meetings [44]
Increased complexity of [44]
spreading awareness [63]

Increased complexity of ] .

Time Difference spreading know]edgc GSD Communication -! [74]
Lack of effective decision- ] 91}
making meetings
Lack of interaction between
participants (analyst and user)

Technical Lack of interaction between {591
L participants (analyst and user) I,
Connectivity ncreased complexity of GSD Eommumcahon | [60]
Issues spreading knowledge [64]
Table 3.3. Requirements Elicitation Challenges in GSD
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This research has described the 1mpact of geographical distance on the success of requirements
elicitation process in global software development. The research is of importance because it
expands our understanding and knowledge of the ways in which participants (i.e., software
development teams) work in the global software development environment. This research
mostly highlights some communication issues that may occur during the requirements
elicitation phase, and the impact to requirements elicitation during global software
development. This research most supports the work of {12,5,15,43,45,73] and adds to
information in the area of global software development during geographical distribution, by
demonstrating that communication involves a complex human interactions and there are many
ways to influences requirements elicitation processes during global software development, so

that find out the impact, but solutions to communication issues, 1s problematic.

This research explores the requirements elicitation process during global software development
with highlighting on communication issues that occurs during software development. The
research question is formed for this research is: “what is the impact of geographical distances
on requirements elicitation in global software development”? The goal of our research
question is to explore communication issues associated with the requirements elicitation phase

of the software development process as it occurs in the global software development.
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Chapter 4 Research Methodology And Data Collection

4.1 Introduction

This chapter describes the research methodology and data collection of our research problem.
The research methodology examines the research approach, method, design and methodology
model. The data collection describes structure and explanation of questionnaires. The purpose
of this chapter is to understand how we will conduct our research and what the best method for

our research is and why the selected method is suitable for our research than others.

4.2  Research Methodology

This section deals with the selection of research approach and research method for our research
problem. The purpose of this section is to understand how we will conduct our research and

why the selected research methods are suitable for our research.

4.2.1 Research Approach

In the Literature, there are two research approaches: deductive and inductive. In deductive
approach some theories, suggestions and hypothesis are created from a theoretical framework
and then these theories, suggestions and hypothesis are tested by some experiments. While in
inductive method researcher starts to know the reality and identify the observable fact. For this
purpose he uses analytical tools such as theories, questionnaires, and interviews and so on. This
analysis provides a new theoretical framework with understanding of the phenomenon. We will

use inductive approach for research problem.

4.2.2 Research Method

There are five main research methods in the literature:-
1. Experiment
2. Survey
3. History
4. Archival analysis

Case study.
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Each method has its own functionality and follows its own way (logic). They collect data from
different way. Each method controlling is different from another and also time focus. Every
method can solve problems by its own logic. For example, a case study mostly focuses on
“how” and “why” types of questions are being asked in research problem and a survey mostly
focus on “what” and “which™ types of questions are being asked in research problem. Our
research problem deals with the *“what” and “which” type of questions, so we will use survey

as our research strategy to solve our problem.

4.2.3 Research Design

The design of our research will be questionnaire based. Because the questionnaire is a best
approach tn a survey to collect the data. Questionnaires are very easy to analyze and are
familiar to most of the people. Our questionnaire was completed with in three months. The
questions (and their answers) were written by respondents in the questiontionaire, which

represent their best judgment to the question.

4.2.4 Research Methodology Model

We will use survey methodology for our research. A sample of questionnaire was made and
then Fourthy-One (41) respondents were selected from Twenty-Six (26) multinational soffware

houses in several major cities Pakistan,
To conduct our survey, organization were required to:

* Be multinational and based in Pakistan.
* Shouid be affiliated with Pakistan Software Export Board (PSEB).

* Should have an experience of at least one year at the development of GSD projects.
To conduct our survey, respondents were required to:

*  Must have an experience in GSD projects.
* Be based in Pakistan.
* Should have requirements ¢licitation experience.

* Be currently involved in the development of software projects.
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Must have experience in software development.

Be a member of any multinaticnal software house in Pakistan.

Select Multinational Companies

Select at least 1 Project Manager for each Company

Questionnaires & Survey

Data Compilatition

Qﬁsﬁcal Analysis

Match Questionnaire Analysis

Identify Methods, Procedure &
Practices from Literature

Select Frame Work from Local Domain
for RE in GSD

Figure4.1 The Adopted Rescarch Pathway

Organization should be Multinational (working on GSD projects evaluations) and should be
affiliated with Pakistan Software Export Board (PSEB). The project managers should have an

experience with requirements elicitation and software development (mean GSD context).
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4.3 Data Collection

According to [76], the questionnaire is the most important data collection tool. The
questionnaires design was done with the guidance of [4,47,95]. In the literature, data
collection can be divided into two main categories, primary and secondary data collection.
The primary data is collected by the researcher for the specific purpose of addressing the
problem at hand. Secondary data concemns data that has already been collected and is available
in periodicals, academic literature, journals, etc. Qur data collection source is the local
software industry. We have listed twenty-six (26) multinational software houses in our local
domain. For primary data collection we targeted twenty-six (26) multinational software houses
for local software industry. The secondary data that we used, consisted of articles from

research papers, Internet sources, surveys conducted by others, books, and journals.

4.3.1 Research Questionnaire Structure

Respondents were required to place a mark “¥” in the appropriate block which represents their
best judgments to the question is positive, as shown in Table 4.1. A lack of a markY” in the
appropriate block does not considered as a nil response but is considered as a negative

response.

2-4 years

5-7 years ¥
Above 7

Table 4.1 Appropriate Block

Respondents were required to place a mark “¥” in the check block which represents their best

judgments to the question is positive, as shown in Table 4.2,

Method "Response
PD
JAD v
RAD

Table 4.2 Check Block
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We have used S-point Lickert scale for to match the value of response. The lower boundary of
scale 18 5 and an upper boundary of scale is 1. It means that low numbers indicated a high
rating while high numbers indicated a low rating. That is same for the mean. We have used
computer software program “Statistical Package for Social Science” (SPSS, version 17.00).
The mean is a widely used statistical technique for analyzed 5 point Lickert scales. In this
study, the mean shows the individual impact on, groupware tools, RE methods, RE techniques
and RE communication factors on RE process. Percentage has been used for making
comparnison of various respondents’ responses. Percentage is worked out by formula,
P=F/N*100, where P is percentage, F is absolute frequency and N is the total number ranking
rates. We summarized demographic details by pie charts and histograms. But our research data

analyses are mostly based on means.

We used two types of scales in our questionnaire, one of them was rate to agreement (mean
importance), and the other one is rate to influence, as shown in Table 4.3. After all, on the
basis of available results, Pearson’s Correlation Coefficient indicates the mutual impact
between the various distance dimensions. Respondents were asked to rate the circle, which

represent their best judgment to question according to their own experience.

Very Agreement 1 Very Influence 1
Agreement 2 Influence 2
Undecided 3 Undecided 3
Unagreement 4 Barely Influence 4
Totally Unagreement 5 No Influence 5

Tabte 4.3  Two types of scale, one 1s to rate Agreement and other is to rate Influence

4.3.2 Questionnaire Explanation

Our research questionnaire was divided into five sections:
1) Demographics section

i) Groupware Tools section

1) RE Methods section

1v) RE Techniques section

V) Factors section
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4,3.2.1 Demographics Section

In order to obtain information about the respondents, involved in the survey, we have proposed
the data to 1dentify about the respondents (name, company and position), and also captured

their experience and training.

4.3.2.2 Groupware Tools Section

In this section, we listed communication technologies that are presently available. Those
communication technologies describe which type of communication process should be adopted
in local multinational software houses in context of Pakistan. It shows the nature of the
technology wanted to support the requirements elicitation process in global software
development. In the questionnaire, the respondents introduced chat, discussion forums and
teleconference. Because in the questionnaire, we were given the opportunities to respondents to
add new groupware tools, Table 4.4, shows groupware technologies examined (from literature)

and introduced by respondents in this research.

Groupyvare Tools Questionnaire. | Introduced by Réspondents
, in Questionnaire
E — mail N
Telephone v
Discussion Forums ¥
Chat v
Teleconference v
Audio conference y
Instant messing v
Video conference y

Table 4.4 Groupware Tools examined and introduced by this Research
4.3.2.3 Requirements Elicitation Methods Section

[n our local multinationals sofiware development houses, respondents may have experience in
some of the requirements elicitation methods, but may not use some other requirements
elicitation methods in their daily works, as there are differences in using these methods. Simply
it means that one method is more important than other method in their human communication
characteristics. In the questionnaire, we have given the opportunities to respondents to add new

methods. In this way, some respondents introduce data model, Brainstorming, formal methods
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and human interface methods in the questionnaire. Requirement elicitation Methods examined

and mtroduced by this research are shown in Table 4.5.

RE Methods Questionnaire | Introduced by Respondents
: in Questionnaire

Interview
Prototyping
JAD (Joint Application Design)

Requirements Reuse
Questionnaire

RAD (Rapid Application Develop.)
Workshops

Participatory Design (PD)
Observation

Laddering

Formal Models
Brainstorming

Human Interface

Data Model

Scenario Analysis

L= P L P P P P A R =

P L P P P

Table 4.5 Requirement Elicitation Methods examined and introduced by this Research

3.3.2.4 RE Techniques Section

The techniques which are chosen from this survey were different in terms of the tools used for
the implementation of these techniques and also needed some technology to hold them
(support) during implementation. The RE techniques examined and introduced by this research

is shown in Table 4.6.

RE Techniques ‘Questionnaire. | Introduced by Respondents
in Questionnaire
Team building v
Brainstorming N
Protocol Analysis N
Repertory Gnds ¥
Card Sorting v
Storyboards ¥
User Training v
Use cases v
Documentation y

Table 4.6 Requirements Elicitation Methods examined and introduced by this Research
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In the questionnaire, we have also given the opportunities to respondents to add methods. In

this way, some respondents introduced uses cases and user training.

4.3.2.5 Requirements Elicitation Communication Factors Section

There are numerous human communication factors, which are used in the user requirements
elicitation as a role. These factors have been grouped into thirteen (13) categories and each one
representing a different group of factors. There were different measures within those sections
aimed at exploring different aspects of the study area. All of the factors listed are requirements
elicitation communication factors, which may be performed by any of the participants in the

requirements elicitation process. These factors are listed below:

¢ Technology

¢ System Modeling

e Standards

¢ Project Management

e Participation

* Mind set (user and developer)
» Personal Appearance

* Body Language

* Speech

¢ Interpersonal Communication
¢ FErgonomics

¢ Decision-making

¢ Documentation

4.4 Summary

This chapter briefly explores the research methodology and data collection of our research
problem. The design of our research will be questionnaire based, because the questionnaire is a
best approach in a survey to collect the data. We will use survey methodology for our research.
A questionnaire was made and then a sample of Fourthy-one (41) respondents was selected

from twenty-six (26) multinational software houses in Pakistan.
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Chapter 5 Data Analysis and Results

5.1 Introduction

This chapter describes the data analysis and results of our research, which are used for the
development of a framework to support human communication process in requirements

elicitation process during global software development w.r.t. geographical distance.

5.2  Data Analysis

This study is based on data collected by means of a questionnaire survey because, this data
collection tool generates a large amount of qualitative data. For analysis of data, we use
computer software program “Statistical Package for Social Science” (SPSS, version 17.00). The
mean 1s a widely used statistical technique for analysis at 5 point Lickert scale. The mean shows
the impact of groupware tools, RE techniques, RE methods and factors on the user requirements
elicitation process in GSD. While, the correlation is used to find the bi-variant impact of various
groupware tools, RE techniques, RE methods and factors. Percentage has been used for making
comparison of various respondents’ responses. Percentage is worked out by formula,
P=F/N*100, where P is percentage, F is absolute frequency and N is total number of ranking
rates. We summarized demographic details by pie charts and histograms. But our research data

analysis is mainly based on means.

5.3 Results
3.3.1  Demographics

We analyzed the collected data, taken from fourthly-one (41) respondents (project managers),
which were selected from sixteen (26) multinational software houses in Pakistan as shown in
(Appendix C). Most of the respondents had 2-3 year experience in the global software
development (GSD) field (40%), as shown in Figure 5.1.

Above B 0-1
14% 12%

¥
T - . 2—3

Y P TaL78

1t

34%

Figure 5.1 = Respondents experience in GSD
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Most of the respondents (56%) had 4-5 years experience in the user requirements elicitation

process, as shown in Figure 5.2.

Above 6 2% 21%
30%

4-5
56%

Figure 5.2 Respondents experience in user requirements elicitation process

Most of the respondents (76%) had above six (6) years experience in the software development

(SD) field, as shown in Figure 5.3.

o 23

O 01 0.0%
0.0% \ /

O 4-5
24.%

Respondents Experience in 50}
OJ Ahove 6

76%

Figure 5.3  Respondents experience in Software Development

About 68 % of the respondents had formal training in user requirements elicitation process
during software development (i.e. geographical distributed environment or GSD), as shown
Figure 5.4. The respondents training include the degrees (university), diplomas and some

gaining knowledge from their daily work in software development companies.
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espondents Training in RE

No Formal
Training,
32%

Formal
Training,
68%

Figure 5.4  Respondents formal training in user RE process during software development

Most of respondents have experience in requirements elicitation process both in-house projects

(65%) and external projects (35%), as shown in Figure 5.5.

External Projects -

3% A

1 In-House
Projects

65%

Figure 5.5  Respondents have experience in both in-house projects and external projects

About 51% of the respondents have experience in software development where user

requirements elicitation was one of the aspects of projects, as shown in Figure 5.6.

Haedw are
developrmant,

Hardw are 10%
Installation,
18%
Softw are
Developrmant,
. 51%
Softw are
Installation,
21%

Figure 5.6  Respondents have expenience where user RE is the aspects of projects.
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5.3.2  Groupware Tools Section

In our local multinational software development organizations, most of the respondents have
commonly used E-mail and instant messing groupware tools in requirements elicitation process
and the telephone, E-mail and video conference groupware tools are best known by most of the
respondents, as shown in Figure 5.7. The audio conference and discussion forums groupware
tools had not been used by numerous respondents before this questionnaire are shown in Figure
5.7. Currently, in our local domain most of the respondent uses E-mail, video-conference and
instant messing to elicit the requirements in geographical distributed environments as in Figure

5.7.

Groupware Technologies (Tools}
40 s -
F- ) O Comrmonly Use in RE Process
35 __: : O Best Know n Tool
20 11k | CINot Used Before
2 4 x O Commonly Used in GSD
£ 3 :
g 25H | H » - - o Currently Used
2 1]} | -
$ 20 1] B : H 5 3
o ] o 1 :
CRTRIRREE Sy ' d - f
. 4 i ; :
o i _ _ :
S | . —IHTH
ot H L mity 1
s I B SRy |
0 L | . ] , ' ’ F ‘ T (o m [_b
E-mail Telephone Discussion  Video Audio Instant Chat Tele
Forums conference conference messing conference
Tools

Figure 5.7  Respondents using groupware tools in user RE process

About 60% of the respondents had received groupware tool training and an insignificant number
of respondents (12 %) desire to gain knowledge about the use of other groupware tools. The
specific respondent’s remarks are that they want to get knowledge about the use of other

groupware tools and they also want to receive training about their use. The methods which are
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important for the success of RE process are shown in Figure 5.8 and are analyzed by the use of
Mean (statistical technique for analyzed 5 point Lickert scales). The respondents’ results were
sorted according to the mean and ranking are shown in Table 5.1. It indicates the ‘impact’ of e-
mail (X =1.71) and instant messaging (% =1.80) i.e,, in terms of mean, on the successes of

requirements elicitation process in global software development.

GROUPWARE TOOLS
TOOLS Mean Ranking
E-mail 1.71 1
Telephone 222 5
Discussion Forums 2.10 4
Videoconference 2.02 3
Audio Conference 2.44 6
Instant Messaging 1.80 2
Table 5.1 The results of groupware tools for the successes of RE process
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Figure 5.8 The results of groupware tools for the successes of RE process
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5.3.3 Requirements Elicitation Methods

In our local multinational software development organizations, most of respondents have
commonly used prototyping, interview and requirement reuse requirements elicitation methods
in requirements elicitation process and prototyping, joint application development (JAD),
interviews and workshops RE methods are best known by most of the respondents as shown in
Figure 5.9. The laddering, RAD and participatory design (PD) RE methods had not been used by
numerous respondents before this questionnaire, but prototyping, workshop and requirement
reuse had been used by many respondents in global software development as shown in Figure
5.9. Currently, in our local domain most of the respondent uses workshops and prototyping to

elicit the requirements in geographical distributed environments as in Figure 5.9.

* E o .y gy EE ol . ’ v
s 4‘: e ’Requlrement Elicitation Methods g~ ~ o
- 1 —
35 T = : 7. N TR -
« 0 Comrronly Used in
- _ I RE Process
Y - ' B Cormronly in GSO
- A0+
v i _ 4 O Best Know n Tool
0 O Not Used Before
g' BHHMHH ! |
© # W B Currently Used
- : £ -
2 | N )
M 20H{H e 4 : N ]
@
4 a E
(o)
R |3
o R mh
“3‘}]0 1 T H j ] L‘
1 HH L
L g
)
i
A 0 l ’T T
¥ . . ¥
" -, doe -, Q & . Q, .QQI
_«& \ Q‘\l G\\f'-’ 2?9 i‘e‘\{'\ . (\'b\a:
. ? \&‘b \6\‘\ &Q‘ 3 0§b_ ;\\OQ
© & N & .
- 1% r & ::1_2" oy ’ }.S
"‘Q;&'& '._o » - "_g 5 e !,-,5; G * Y ."‘z\rﬁ_‘l;‘ R
. = RE Methods, W - .
-+ ‘ i e wT . N +

Figure 5.9. Respondents using RE Methods in user RE process
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Earlier, there was a common trend that most of the participants wanted to learn a number of
methods that they are no longer using. But this trend was not significant in our multipational
softwarc houses. By using any particular method, there was no significant alteration. The
methods which are important for the success of RE process were analyzed by using mean. The
respondents’ results were sorted according to the mean are shown in Table 5.2. It indicates the
“impact’ of interview ( X =].83), prototyping (X =2.15), JAD (X =2.49) and workshops (X =
1.88) i.e., In terms of mean, on the successes of requirements elicitation process in global

software development.

REQUIREMENTS ELICITATION METHODS
Methods Mean Rankin_g
Interview 1.83 1
Prototyping 2.15 3
Requirements Reuse 2.63 5
Joint Application Development 2.49 4
L.addering 3.29 10
Questionnaires 2,71 6
Participatory Design (PD) 3.00 8
Observation 2.95 7
Rapid Application Development 3.02 9
Workshops 1.88 2

Table 5.2. The results of RE Methods for the successes of RE process

The responses given by the respondents about the importance of RE Methods for the success of

user requiremernts elicitation process are given by Figure 5.10.
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Figure 5.10. The results of RE Methods for the successes of RE process

The comments (given by the respondents) regarding the importance of RE methods in the

success of RE process are shown in Table 5.3.
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Methods Respondents Comments
| Getting the user fn{rdived. Create .l-l.SEl' interest. Fast way to éather
information. Give interaction about the proposed system. Collect
Interview high verbal information from the user. Used for participants
selection in the process. Getting feedback from the organization
process. Build working relationships between expert and users.
Simplifies requirements. Construct requirements. Idea generation
Prototyping should be simulating. Used for validation of requirements. Better

method than others.

Requirement Reuse

Desired systems requirements should be identify. Always explore
the existing requirements and used for elicit requirements

successfully.

Joint Application

Gather user from various organization. Reduces development cost in

RE process. Give users to share ideas (information). Provide

Design (JAD) groundwork in project success.
Numerical data should be gathering in short time. Easier analyzes to
Questionnaire other methods.
Participatory Activities should be accurately models. Used for models
Design (PD) requirement. Gathering information.

Rapid Application
Develop. (RAD)

[t helps to making requirements for a system.

Helps to Cleary identify user’s needs. Always manage user’s

Workshops opportunity for change. Provide a common understanding about the
problems. Allow common belief between users.
Brainstorming Generate ideas about system development,

Scenario Analysis

Allow users in decision making.

Table 5.3

Respondents comments for the importance of the success of RE methods

Impact of Geographical Distance on Requirement Elicitation in GSD

53



Chapter 5 Data Analysis and Results

5.3.4 Requirements Elicitation Techniques Section

In our local multinational software development organizations, most of respondents have
commonly used brainstorming and story boards RE techniques in requirements elicitation
process and the team building and protocol analysis RE techniques are best known by most
respondents as shown in Figure 5.11. The card sorting and reparatory grids RE techniques had
not been used by numerous respondents before this questionnaire are shown as in Figure 5.11.
Currently, in our local domain most of the respondent uses team building and brainstorming RE

technique to elicit the requirements in geographical distributed environments as in Figure 5.11.

351/ Requirements Elicitation Technigues
wj i O CommenlyUsedin RE B BestKnown Tool 0 Nol Used Befare 3 Currently Used _:

254

20

No. of Respondenis

TeamBulding Bramstorming Storyboards-

T

RE.Techniques

Figure 5.11 Respondents using RE Techniques in user RE process

There was an important trend that most of the participants are involved in the requirements
elicitation process during GSD w.r.t. geographical distance. Most of them involved during
globally distributed software development environments and mostly using e-mail and video-
conference etc. The techniques which are important in the success of RE process were analyzed
by using mean. The respondents results were sorted according to the mean are shown in Table
5.4 and also their responses in Figure 5.12. It indicates the ‘impact’ of team building { X =1.98),
brainstorming ( X = 1.73) and storyboards ( ¥ = 2.32) i.c., in terms of mean, on the successes of

requirements elicitation process in global software development.
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REQUIREMENTS.ELICITATION TEGHNIQUES
Techniques Mean - [ Ranking
Team building 1.98 2
Brainstorming 1.73 1
Story boards 2.32 3
Card Sorting 2.54 4
Repertory grids 2.98 6
Protocol Analysis 2.73 b

Table 5.4 The results of RE Techniques for the successes of RE process
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Figure 5.12 The results of RE Techniques for the successes of RE process
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5.3.5 Requirements Elicitation Communication Factors Section

There are many Factors, which are important for the requirements elicitation process success.
Each factor individually has no meaning, but when it is combined with other factors, plays
important role in the success of RE process. The factors which are important for the success of
RE process were analyzed by the use of mean. The respondents results were sorted according to
the mean are shown in Table 5.5. The means of nterpersonal communication (-}{_ = 1.51),
project management { X = 1.80), technology (% = 1.63) and participation (X = 1.95) factors
show high impact on the success of requirements elicitation process in global software
development. The factors which are important for the success of RE process are shown in Figure

5.13.

'REQUIREMENTS.ELICITATION COMMUNICATION: FACTORS
Activities / Factors Me;m - an-mking

Technology T 63 2
System Modeling 2,12 7
Standards 1.98 6
Project Management 1.80 4
Participation 1.95 5
Mind set 1.76 3
Personal Appearance 2.49 11
Body Language 2.51 12
Speech 2.37 9
Interpersonal Communication 1.51 1
Ergonomics 2.39 10
Decision-making 2.24 8
Documentation 2.68 13

Table 5.5 The results of RE Communication Factors for the success of RE Process
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Figure §.13

5.3.5.1

Technology Factor

Importance’s of RE Communication Factors in RE Process Success,

The analysis of technology (-f = 1.63) factor shows its importance in RE process, mainly indicates

the impact of email and messaging { X = 1.49), visual aids ( ¥ = 2.02) and Paper and pen ( X =

2.22) factors t.e., in terms of mean, on the successes of requirements elicitation process. Like

email, used to eliciting and describing the user requirements, the technologies factors which are

important for the success of RE process were analyzed by the using of mean. The respondents

results were sorted according to the mean are shown in Table 5.6. The results of technology

factors for the success of RE Process are shown in Figure 5.14.
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TECHNOLOGY.
Activities / Factors ' Mean Ranking
E - mail and messaging 1.49 1
Group document handling 2.59 8
Collaborative Internet-based 2.78 9
Paper and pen 2.22 3
Group calendaring and scheduling 2.80 10
Video conferencing 2.46 7
Groupware frameworks 2.39 4
Visual Aids 2.02 2
Workgroup utilities 2.44 6
Groupware applications and services 2.41 5

Table 5.6 The results of Technology Factors for the success of RE Process

Importance of Technology Factors in RE Process Success

30 1

| OStrongly Agee DAgree OUncerain [Disagree o Sirongly Disagree J B
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Figure 5.14  The results of Technology Factors for the success of RE Process.
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5.3.5.2 System Modeling Factor

The means of system modeling (X = 2.12) factor indicates the impact on the success of RE process,
mainly through ERD ( X = 1.12), DFD ( X = 2.22) and class diagrams and objects diagrams (X =
2.00). These are modern modeling techniques and are used as generic in nature. They are belonging
to a specific methodology. The respondents results were sorted according to the mean are shown
in Table 5.7. The results of System Modeling Factors for the success of RE Process are shown in
Figure 5.15.

SYSTEM MODELLING:

Activitiés { Factors - 4 Meawn | Rénking
Entity-relationship diagram (ERD) 1.12 1
Class diagrams and Object Diagram 2.00 2
Activity dependency diagram 2.61 6
Component Modeling 2.51 5
Data flow diagram (DFD) 222 3
Entity life-cycle analysis 2.63 7
Matrix analysis 3.15 8
Use cases 2.27 4

Table 8.7 The results of System Modeling Factors for the success of RE Process
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Figure 5.15  The results of System Modeling Factors for the success of RE Process.
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5.3.5.3 Srtandard Factor

The analysis of technology ( ¥ = 1.98) factor shows the importance in RE process, mainly the
quality (‘}E = 1.80), estimation and function points ('}? = 2.07) have significant impact (i.e.,
importance) on the RE process success. The standard factors which are important for the success of
RE process were analyzed by using mean. The respondents results were sorted according to the

mean are shown in Table 5.8,

‘STANDARDS
Activities / Factors Mean Ranking
Quality 1.80 1
Metrics 2.83 3
Estimation and Function points 2.07 2
Table 5.8 The results of Standards Factors for the success of RE Process

The standards factors which are important for the success of RE process are shown in Figure

5.16.
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Figure 5,16  The results of Standards Factors for the success of RE Process.
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5.3.5.4 Project Management Factor

The project management ( ¥ = 1.80) factors are very important, mainly the obtain resource and
results approval (X = 2.17), Scoping of project (X = 2.15) have significant impact (i.e.,
importance) on the RE process success. The respondents results were sorted according to the mean

are shown in Table 5.9.

: PROJECT MANAGEMENT
| ;\ctivities / Factors Mean ~ Ranking
Assign preparation assignments 2.61 6
Customize agenda 2.54 5
Gather materials and Notes 298 7
Leadership 2.41 4
Obtain resource and results approval 2.17 2
Productivity and Quality control 2.34 3
Scoping of project 2.15 1
Table 5.9 The results of Project Management Factors for the success of RE Process

The Project Management factors which are important for the success of RE process are shown in

Figure 5.17.
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Figure 5,17  The results of Project Management Factors for the success of RE Process.
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5.3.5.5 Mind Set Factor

The mind set factors (i.e., behavior and attitude ( X = 1.90) and memory (X =2.12)) play important

role (in terms of their impact) on the success of RE process. The mind set factors which are

important for the success of RE process were analyzed by the use of mean. The respondents

resuits were sorted according to the mean are shown in Table 5.10.

MIND SET
Activities / Factors ] Mean ﬁanking
Behavior and Attitude 1.90 1
Expectations 2.54 4
Socialization 2.34 3
Values 2.71 6
Memory 2.12 2
Mood 2.66 5
Table 5.10  The resulis of mind set Factors for the success of RE Process

The mind set factors which are important for the success of RE process are shown in Figure

5.18.
Mind Set Factors Influence the Su'_cces of the RE Process
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Figure 5.18

The results of mind set Factors for the success of RE Process.
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5.3.5.6  Personal Appearance Factor

The personal appearance (X = 2.49) are the natural communication tools used in the

requirements elicitation process. The appearance of the clothing style and color (X =2.24), body

shape (X = 2.22), and face ( X = 2.15) highly influence/ impact the RE process success. The

personal appearance factors which are important for the success of RE process were analyzed by

the use of mean. The respondents results were sorted according to the mean are shown in Table

S.11.
PERSONAL. AEEEARAN,GE
Activities / Factors Mean Ranking
Face 2.15 I
Hair style and Colour 2.63 5
Nose shape / size 2.73 6
Body type / shape 222 2
Clothing style and colour 2.24 3
Eye colour 2.56 4

Table 5.11 The results of Personal Appearance Factors for the success of RE Process

The Personal Appearance factors which are important for the success of RE process are shown in

Figure 5.19.

Personal Appoearance Factors Influence the Success of the RE Process
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Face Hair style & Nose shape/ size Body typef shape Clothing style & Eya colour
colour colour

Personal Appearance Factors

Figure 5.19  The results of Personal Appearance Factors for the success of RE Process.
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5.3.5.7 Boedy Langnage Factor

The body language (¥ = 2.51) factors are also used in the requirements clicitation process
success. Among them, the voice (T-f= 1.95), scent (1.81) and breathing (X = 2.15) highly
influence the RE process (in terms of their impact), The respondents results were sorted
according to the mean are shown in Table 5.12. The Body Language factors which are

important for the success of RE process are shown in Figure 5.20.

'BODY'T.ANGUAGE,
AEtivities !/ Factors -. MEan | Ranking
Body contact and pointing 2.51 6
Breathing 2.15 2
Eye contact 2.59 7
Perspiration 293 9
Facial expressions 2.46 5
Hearing / listening 2.68 8
Scent / Smell 2.20 3
Smile 2.29 4
Voice 1.95 1

Table5.12  The results of Body Language Factors for the success of RE Process

Body Language Factors Influence the Success of the RE Process
) e ' ' “{ o Strongly Influence B Influence 0 Undecided
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& pomting BXPressions listening

Body Language Factors

Figure 5,20  The results of Body Language Factors for the success of RE Process.
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5.3.5.8 Speech Factor

The analysis of speech (X = 2.37) tactors will have high influence on the success of RE process.

The speech factors Pronunciation and Enunciation ( ¥ = 1.85) and style and words used (X =

2.07) have quite fair impact on the success of RE process. The respondents results were sorted

according to the mean are shown in Table 5.13.

:SPEECH.

Activities/Factoi*S . =Mean Ranking
Pronunciation and Enunciation 1.85 1
Praviding punctuation 2.07 2
Style and Words used 2.46 3
Inflections on words 2.61 4

Table 5.13  The results of Speech Factors for the success of RE Process

The Speech factors which are important for the success of RE process are shown in Figure 5.21.

Speech Factors Influence the Success of the RE Process
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Figure 521  The results of Speech Factors for the success of RE Process.
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5.3.5.9

Interpersonal Communication Factor

The interpersonal communication { X = 1.51) factors are being used for the RE process. All

aspects of interpersonal communication, i1.e. communication channels ( X = 1.59), teamwork

(? = 2.07) and language (X =224) are important (in terms of impact) for the success of RE

process. The respondents results were sorted according to the mean are shown in Table 5.14 and

the respondents responses are shown in Figure 5.22.

I\TERPERSOVAL COM\lUNICATIOV

Actlvmes !/ Factors Mean Ranking
Coaching 237 5
Commitment 2.85 8
Communication Channels (networks) 1.59 1
Culture 2.39 6
Informal meetings 2.32 4
Language 2.24 3
Nationality 2.83 7
Norms and Orient 3.02 9
Personality 2.39 6
Teamwork 2.07 2

Table 5.14  The results of Interpersonal Communication Factors for the success of RE Process
| 30 _Interpersonal Communication Influence the Success of the RE Process
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Figure 5.22

The results of Interpersonal Comm. Factors for the success of RE Process.
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5.3.5.10 Ergonomics Factor

Ergonomic factors ( % = 2.39) are important to facilitate an effective requirements elicitation
process, but most of the people ignored them in general communication settings. The Position of
tools and technology (E = 1.59), venue (? = 2.02) factors influence the success of RE process. The
ergonomics factors which are important for the success of RE process were analyzed by using

their means. The respondents results were sorted according to the mean are shown in Table 5.15.

ERGONOMICS
\Activities / Factors Mean - Ranking
Venue 2.02 2
Position of tools and technology 1.59 1
Position of furniture 2.63 4
Position of people 2.46 3
Type of furniture 2.78 5

Table 5.15  The results of Ergonomic Factors for the success of RE Process

The Ergonomic factors which are important for the success of RE process are shown in Figure

5.23.

Ergonomics Factors influence the Success of the RE Process
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Figure 53.23  The results of Ergonomic Factors for the success of RE Process
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5.3.5.11 Decision Making Factor

The decision-making techniques used in the user requirements elicitation process are shown in
Figure 5.24, which shows that most of the respondents used voting (15) and decision making-

Tree (26) and T-chart (14) in the requirements elicitation process.

Decision Making Factors

Decision Matrix
and Tree, 26

T-Chart, 14—\

Voting, 15

Forced Choice-

Paired
comparison, 9

Figure 5.24  Decision Making Factors

5.3.5.12 Documentation Factor

There are many forms of documentation by which we can use it at any time by creating, deleting
and updating documents. Most of the respondents use agenda and project schedule in user
requirements elicitation process, because they are used for the storage of information of
requirements elicitation process, as shown in Figure 5,25. Also, most of the respondents do not
use hand writing tool in the requirements elicitation process. On the other hand, most of them

used word processor as tool for creation of the documentation in requirements elicitation process.
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Figure 5.25 Documentation Factors
5.3.5.13  Participation Factor

The analyst and user are mostly involved in the RE process to clicit requirements are shown in
Figure 5,26. But in requirements elicitation process the analyst, user and developer play

important role in the success of software development are shown in Figure 5.26.
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Figure 5.26  The type and role of participants in RE process
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5.3.6 Impact of Groupware Tools, RE Techniques, RE Methods & Factors on RE Process

As our research question concemed the impact of groupware tools, requirements elicitation
techniques, requirements elicitation methods and requirements clicitation communication factors
on the success of RE process in global software development, we mainly focus to investigate the
individual impact of distance dimensions on the user requirements elicitation process in GSD as
described in sub-headings 5.3.2, 5§.3.3, 5.3.4 and 5.3.5 above. The groupware tools, RE
techniques, RE methods and factors which are important in the success of requircments
elicitation process are analyzed by the use of mean. The means shows individual impact of the
four distance dimensions on RE Process as shown in Table 5.16. The distance dimensions which
have low mean (and low ranking) indicate a higher possibility of agreeness or influence. The
communication factors (¥ = 1.93) and groupware tools (¥ = 2.05) demonstrated a higher
impact respectively, on the success of requirements elicitation process in global software

development (GSD).

Distance Dimensions é#.;o'f_':I")‘is:fa)n‘ce'—,l__t'j;,p},si * Meai
Groupware Tools 6 2.05
RE Methods 10 2.38
RE Techniques 6 2.6
Factors 13 1.93

Table 5.16 Means showing the individual impact of four distance dimensions on RE process

The requirements elicitation techniques (X = 2.6) and requirements clicitation methods ( X =

2.38) have a lesser degree of impact on the RE process in GSD.
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5.3.7 Bi-variant Correlation Coefficients
5.3.7.1 Correlation between Groupware Tools and RE Methods

The Pearson correlation coefficient (#) between groupware tools and requirements elicitation
methods 1s quite high (i.e, r= 0.961), which shows the impact of groupware tools on
requirements elicitation methods and vice versa. The null hypothesis (Hg: There is no
relationship between requirements elicitation tools and requirements elicitation methods) can be
rejected as the probability of Type 1 error (o rejection of Hp when Hg is true) is quite low.
Therefore we conclude the strong relationship between the two variables (Groupware tools and
RE methods). The Pearson correlation between groupware tools and RE methods is shown in

Table 5.17.

Groupware. Tools RE Methods
Pearson Correlation 1 961(**)
Groupware Tools | Sig. (2-tailed) -~ 000
N 41 41
Pearson Correlation 961(**) 1
RE Methods Sig. (2-tailed) 000 --
N 41 41

— ** Correlation (r) is significant at the 0.01 level (2-tailed).
— 'r lies between -1 and 1, i.e., -1 <r<1

Table 5.17  Correlation between Groupware Tools and RE Methods

5.3.7.2 Correlation between Groupware Tools and RE Techniques

The Pearson correlation coefficient (r) between groupware tools and requirements elicitation
techniques is quite high (i.e., = 0.983), which shows the impact of groupware tools on
requirements elicitation techniques and vice versa. The null hypothesis (Hq: There is no
relationship between groupware tools and requirements elicitation techniques) can be rejected as
the probability of Type [ error (a: rejection of Hp when Hg is true) is quite low. Therefore we
conclude the strong relationship between the two variables (Groupware tools and RE
techniques). The Pearson correlation coefficients between groupware tools and RE techniques

are shown in Table 5.18.
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Groupware Tools RE Techniques
Pearson Correlation 1 983(**)
Groupware Tools | Sig. (2-tailed) .000
N 41 41
Pearson Correlation 983(**) 1
RE Techniques | Sig. (2-tailed) .000
N 41 41

— ™ Correlation (r) is significant at the 0.01 level (2-tailed).

- ‘rlies hetween-1and 1,ie.,-1<r<1

Table 5.18

5.3.7.3 Correlation between Groupware Tools and RE Factors

Correlation between Groupware Tools and RE Techniques

The Pearson correlation coefficient (r) between groupware tools and requirements elicitation

factors is quite high (i.e., 7= 0.974), which shows the impact of groupware tools on requirements

elicitation factors and vice versa. The null hypothesis (Hy: There is no relationship between

requirements elicitation tools and requirements elicitation factors) can be rejected as the

probability of Type 1 error (a: rejection of He when Hy is true) is quite low. Therefore we

conclude the strong relationship between the two vartables (Groupware tools and RE factors).

The Pearson correlation coefficients between groupware tools and RE factors are shown in

Table 5.19.

Groupware Tools RE Factors
Pearson Correlation 1 974(**)
Groupware Tools | Sig. (2-tailed) .000
N 41 41
Pearson Correlation 974(**) 1
RE Factors Sig. (2-tailed) 000
N 41 41
— ** Correlation (r) is significant at the 0.01 level (2-tailed).
— 'r lies between -1 and 1, i.e.,-1<r<1
Table 5.19  Correlation between Groupware Tools and RE Factors
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5.3.7.4 Correlation between RE Methods and RE Factors

The Pearson correlation coefficient (r) between requirements elicitation methods and
requirements elicitation factors is quite high (i.e., r= 0.978), which shows the impact of
requirements elicitation methods on requirements elicitation factors. The null hypothests (Hp:
There 1s no relationship between requirements elicitation methods and requirements elicitation
factors) can be rejected as the probability of Type I error (a: rejection of Hy when Hy is true} is
quite low. Therefore we conclude the strong relationship between the two variables (RE Methods
and RE Factors). The Pearson correlation coefficients between RE methods and RE factors are

shown in Table 5.20.

RE Methods ‘RE Factors
Pearson Correlation 1 978(**)
RE Methods Sig. (2-tailed) 000
N 41 41
Pearson Correlation 978(**) 1
RE Factors Sig. (2-tailed) .000
N 41 41

— ** Correlation (r) is significant at the 0.01 level (2-tailed).
— ' lies between -1 and 1,i.e., -1 <r<1

Table 5.20  Correlation between RE Methods and RE Factors

5.3.7.5 Correlation between RE Technigues and RE Factors

The Pearson correlation coefficient (r) between requirements elicitation techniques and
requirements elicitation factors is quite high (i.c., r= 0.986), which shows the impact of
requirements elicitation techniques on requirements elicitation factors. The null hypothesis (Ho:
There is no relationship between requirements elicitation techniques and requirements elicitation
factors) can be rejected as the probability of Type I error (o: rejection of Hy when Hy is true) is
quite low. Therefore we conclude the strong relationship between the two variables (RE
Techniques and RE Factors). The Pearson correlation coefficients (r) between RE techniques and

RE factors are showr in Table 5.21.
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RE Techniques RE Factors
Pearson Correlation 1 986(**)
RE Techniques | Sig. (2-tailed) .000
N 41 41
Pearson Correlation 986(**) 1
RE Factors Sig. (2-tailed) .000
N 41 41

— ** Correlation (r) is significant at the 0.01 level (2-tailed).
— 'r'liesbetween-1and 1,i.e.,-1<r<1

Table 5.21

3.4  Summary

Correlation between RE Techniques and RE Factors

This chapter briefly presented the data analysis and results of our research. The results of our

research shows that prototyping, workshops and interview are the most important methods in RE

process during software development in our local domain. The email, instant messaging and

video conference are the important groupware tools for RE process success and the team

building and brainstorming are the important RE techniques in requirements elicitation process

1n our local domain.
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Chapter 6 Framework Development in Requirements Elicitation Process

6.1 Introduction

This chapter presents a Framework, which evaluates the impact of human interaction in the
global requirements elicitation process (in GSD context). This framework represents the human
communication with respect to a single communication model in the global requirements
elicitation in the light of the findings of our analysis, already discussed in chapter 4. The analysis
of the data reveals the principles of human communication framework in global requirements
elicitation and also describes the relationships of the elements within the framework, which
represents the communication aspects of requirements elicitation in Pakistan multinational
software houses context. The aim of this chapter is to explain the process of requirements
elicitation in a globally environment. This explanation is presented in the form of a human

communication model in global requirements eltcitation.

6.2  Framework Development in Requirements Elicitation Process

Interpersonal communication is the interaction of two or more people. It is highly complex
process, as it depends on the success of two or more participant’s interaction. In literature, very
little but non-significant work has been done about the human communication model in the
requirements elicitation process. So on the basis of our comprehensive literature survey and the
analysis of empirical study support human cemmunication in RE (analysis of existing
communication models) is then combined with the knowledge of requirements elicitation process
and GSD process (w.r.t. to geographical distance) to produce a composite standard framework to
support human communication in global RE process. This framework then examines the
groupware tools and RE techniques in communication process which actually facilitates this

framework.

This framework draws the interpersonal communication factors, identified in the literature
[24,58]. The combination of these factors describes the requirements elicitation process as a
means of human communication perspective. It is important to note that each and every factor
when exist in individual form, have no meaning. When it combined with other factors, then they
play an important role in the success of communication process in requirements clicitation.
Hence, it means that the success of communication process depends upon the factors

combination. Each factor in the combination plays respective role in the communication
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environment and influences the success of requirements elicitation process in communication

model.

The framework which we have developed contains numerous common human communication
principles. This framework solves those issues which are directly relating with project failure or
successes. This framework also explores those issues (discussions), which are found in the
literature, reflecting the requirements elicitation process as described by international researchers
and authors. The framework of interpersonal communication in a requirements elicitation shows
all aspects of communication model. This framework denotes the communication between an

analyst and participants (mean sender and receiver) within the requirements elicitation process.

Also, this framework reflects the knowledge of other former communication models [33,37],
GSD process framework for requirements elicitation (RE) [12,17,27], the generic
communication models for requirements elicitation process (REP) [5,30,59]. They focus on
predicting communication problems and the possible solutions of these problems to avoid or
tolerate their impact on the GSD project performance. Hence, it is necessary to determine the
aspects which we considered and to determine their inter-relationship in the framework, as

shown in Figure 6.1.

6.2.1 Resources

Resources like, time, money etc., protection 1s based on any of the process part [46]. Resources
such as technology, information etc are necessary to enter the process at suitable times. (As in

our case resources influence the availability of the model).

6.2.2 Task

Task is an aspect which has wide effects on the human utilities in the virtval environment [16].
The resources must support tasks which are performed by people, tools or machine as a part of

requirements development process in RE.
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6.2.3 Requirements Elicitation Process

The requirements elicitation process represents a single communication model that determines
all aspects of human communication. In our case, the requirements elicitation process includes
team, participants (users and analyst) selection and schedule and their characteristics and also
selection of groupware tools and techniques. The project manger uses the requirements
specification, report and documentation in order to create a project plan, which will be used for

the new product implementation [59].

* Team

The team represents a group of participants which are working together within a common task.
In our case, team uses groupware tools (instant messing, email, etc) and requirements elicitation

techniques (i.e. team building, brain storming etc.) according to participant’s characteristics.

s Participants

During RE process, it is important to obtain the information about participants [4]. Participants
play an important role in requirements elicitation process. In our case, participants act as analyst
and users (those who operate the system) having similar jobs, because successful software
development highly depends on the interaction of the users and analysts. During RE process, the

analyst tries to elicit and identify the needs of the users and the organization [32}.

*  Groupware Tools

According to [5], groupware is the software which is used to enable communication. Participants
communicate with each other by using some groupware tools {(in our case E-mail and instant
messing and video conference have highly impact on RE process success). Each groupware tool
shows different ways of information in verbal or visual modes and synchronous or asynchronous

modes.

* Requirements Elicitation Techniques

Requirements elicitation is a human centric activity where communication plays a role of
transactional [78]. There are some requirements elicitation techniques (i.e. storyboards,

prototyping etc.) which are adoptable to the requirements elicitation process (REP) [31]. These
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requirement elicitation techniques are chosen according to participant’s information
(characteristics). The main aim of these techniques is to make participants at ease in RE process
and also improve their performance in RE process. As in our case storyboards and brain storming
plays quite impact to elicit the requirements elicitation process in geographical distributed

environment. Each RE technique shows different ways of information in verbal or visual mode.

* Requirements Elicitation Communication Factors

There are numerous human communication factors, which are used in the success of user
requirements elicitation process. But in my case technology, interpersonal communication,

project management factors have high impact in requirements elicitation process success.

* Participants Characteristics

The participant’s characteristics are influenced by groupware tools (i.e. email, instant messaging,
etc.) and RE techniques (team building and brain storming). The participant’s characteristics play

important role for the success of the RE process.

6.2.4 Project Planning

The project planning helps in the identification and the creation of a project plan. All of the
participants involved should be informed about the project plan which will surely help the

participants in the product development.

RE Methods v

Project Planning )
RE Tools and Techniques ——— —— Project Plan

Create

RE Communication Factors

Figure 6.2  The inputs and outputs of Project Planning

6.2.5 Requirement Elicitation Methods

The requirements elicitation methods provide strategies for requirements development [42]. The
requirement elicitation methods focus the knowledge of the requirements and then create an
executable model. The quality of software development by such methodologies using interview,

prototyping and workshop, highly depends on the skills and knowledge of participants. The
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warkshop helps and uses the participants in the starting of software development process which

help to find the requirements which are used for the deriving the structure of the system.

Prototyping are used to derive these requirements in to model and new 1dea generation. Interview
helps in participant’s selection and collect, edit, authenticate and simplify facts and finally
identify requirements. They provide a means of verbal communication between two or more
people in RE process. As in our case prototyping, interviews etc. are mostly impact in RE

process success methods.

6.2.6 Product Development

In the product development step, the requirements are designed (modeled), implemented and
then tested to produce a new product (the collection of sub-products). This is the last step of a
framework to support human communication in global RE. So the resources management

process ends and the resources move to other phases of current projects.

RE Methods ——
Product Product

Project Plan ———¥ Development create

Figure 6.3  The inputs and outputs of product development
6.3 Summary

This research aims in the development of a framework. This framework evaluates the impact of
human interaction in the global requirements elicitation process. In this research, the
development of the framework is based on geographical distributed environment. This
framework will provide conclusive information about the former communication models/
frameworks, the generic communication models for requirements elicitation process (REP) and
the GSD process framework for requirements elicitation Process (REP). This quality information
will in turn help in guessing communication problems and suggesting various strategies to avoid

or decrease their impact on the GSD project performance.
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7.1 Conclusion

Nowadays many software houses (organizations) want to develop software’s in distributed
global software development environment’s, where participants are not positioned in the same
location and are communicated by using some groupware tools (i.e. e-mail, tele-conference,
etc.). The requirements elicitation process is a critical activity where communication is more
difficult then other phases of the software development projects. The choice of these groupware
tools, requirements elicitation techniques, requirements elicitation methods and requirements
elicitation communication factors (distance dimensions) in global software development
environment is the main theme of researcher’s nowadays. Sofiware development process is
affected by many human factors in the requirements elicitation process that’s why

communication becomes more difficult.

In this scenario, we need to develop a new communication model to improve the requirements
communication process and requirements elicitation process in geographical distributed
environment. We proposed a framework, which is based on the literature/ theoretical study while
and on the empincal study. The framework demonstrates the human communication aspects of
requirements elicitation process in Pakistan. The main theme of this framework is to provide a
project plan to all participants and to facilitate all of them (i.e., participants) to achieve a
common goal. So, the framework clearly describes the ways in which communication between

partictpants should be improved.

This research explores the requirements elicitation in a geographical distributed environment.
This exploration is presented in the form of a framework that support human communication in
global RE which is based on general principles of human communication and takes them into
account and solves software project failure issues. This exploration also reflects the principles
and structure of the framework to support human communication in requirements elicitation

process w.r.t. geographical distance.

The results indicate the impact’s of distance dimensions on RE process in global software
development. On the basis of these results (i.e., results of our empirical study), the framework

supports email and instant messaging as groupware tools, while brain storming and team
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building as requirements elicitation techniques. This framework is also based on prototyping and

workshop methods and will ensure the success of the human communication in RE process.

7.2 Future Research

In future, we want to implement this work in a real software development project(s) undertaking
requirements elicitation process during global software development and to improve our

understanding about the human communication issues in RE during GSD.

Impact of Geographical Distance on Requirement Elicitation in GSD 84



References

FERENCES

.....................................................................................................




References

REFERENCES

[1]. Hickey, A.M. and Davis, A.M., (2003), “Requirements Elicitation and Elicitation Technique

121

[31.

[4].

[5].

[6].

[7).

[8].

19].

Selection:. A Model for Two Knowledge-Intensive Software Development Process”,
System Sciences, 2003. Proceedings of the 36™ Hawaii International Conference on System
Sciences (HICSS'03), Volume , Issue , 6-9 Jan. 2003 Page(s): 10 pp IEEE.

. Boban, M., Pozgaj, Z., and Steric, H., (2003), “Strategies for Successful Software Development

Risk Management”, Management, Vol. 8 No. 2, pp. 77-91.

Coughlan, J. and Macredie, R. D., (2002), “Effective Communication in Requirements
Elicitation: A Comparison of Methodologies” Requirement Engineering,7. 47-60.

Aranda, G. N., Vizcaino, A., Cechich, A., and Piattini, M., (2008), “Strategies to Minimize
Problems in Global Requirements Elicitation”, CLEI Electronic Journal, Volume 11,
Number 1, Paper 3.

Aranda, G., Vizcaino, A., Cechich, A., and Piattini, M., (2005), “A Cognitive Perspective for
Choosing Groupware Tools and Elicitation Techniques in Virtual Teams”, ICCSA 2005,
LNCS 3480, pp. 1064 — 1074, 2005.

Berenbach, B., (2004), “Impact of Organizational Structure on Distributed Requirements
Engineering Processes: Lessons Learned”, ACM Special Interest Group on Software
Engineering, Shanghai, China.

Agerfalk, P.J., Fitzgerald, B., Holmstrom, H., Lings, B., Lundell, B., and Conchuir, E., (2005), *
Framework for Considering Oppurtunities and Threats in Distributed Software
Development”, in proceddings of Internrtional Workshop on Distributed Software
Engineering (DiSD), Austrian Computerr Socity, pp. 47-61.

Hinds, P. J. and Mortensen, M., (2005), “Understanding Conflict in Geographically Distnbuted
Teams: the Moderate Effects of Shared Identity, Shared Context and Spontaneous
Communication”, Orgamzation Science, 16(3): 209-307.

Hickey, A. M. and Davis, A.M. (2003), “Elicitation Technique Selection: How do experts do
it?”, In Interational Joint Conference on Requirements Engineering (RE03), Los Alamitos,
California: IEEE Computer Society Press, September (2003) 169- 178,

[10]. Herlea, D. A., (1997), “User’s Involvements in the Requirements Engineering Process”.

|11]. Jvoti, M., B,, Gupta, M., and Murthy, S., N., (2006), “ Overcoming Requirements Engineering

Challenges: Lessons from Offshore Outsourcing” Volume 23 | Issue 5,
Pages: 38 - 44 | IEEE,

Impact of Geographical Distance on Requirement Elicitation in GSD 86




References

112]. Hanisch, J,, and Brian, C,, (2004), “Requirements Engineering during Global Software
Development: Some Impediments to the Requirements Engineering Process- A Case
Study”.

[13]. Damian, D., (2007), “Stakeholders in Global Requirements Engineering: l.essons Learned
from Practice”, IEEE Software, vol. 24 No. 2, pp. 21-27, Mar/Apr, 2007.

[14]. Browne, G. J. and Rogich, M. B., (2001), “An empirical investigation of user requirements
elicitation: Comparing the effectiveness of prompting techniques”, Journal of Management
Information Systems, Vol. 17 No. 4, pp.223-250.

[15). Aranda, G. N., Vizcaino, A., Cechich, A., and Piattini, M., (2008), “A methodlogy for reducing
Geographical Dispersion Problems during Global Requirements Elicitation.” 117
Workshop of RE.

[16]. Stanney, K.M., Mourant, R.R., and Kennedy, R.S., (1998) “Human Factors Issues in Virtual
Environments: A Review of the Literature”, Presence, Vol. 7, No. 4, August 1998, 327-
351, 1998 by the Massachusetts Institute of Technology.

[17]. “The Shannon-Weaver Communication Model”,
Available: http://www.cultsock.nditect.co.uk/MUHome/cshtml/introductory/sw.htm]

[18]. Wertfall, L., (2006), “Software Requirements Engineering: What, Why, Who, When & How”

[19]. Kathleen, M., G., et al. (2006), “The Communication Process: Intrapersonal and Interpersonal”,
Roxbury Publishing Company.

[20]). Aranda, G., Vizcaino, A., Cechich, A., and Piattini, M., (2005), “Towards a Cognitive-Based
Approach to Distributed Requirement Elicitation Processes”, In WER 2005, VIII
Workshop on Requirements Engineering. Porto, Portugal, June (2005) 75-86.

[21]. Christel, M.G., and Kang, K.C., (1992}, “Issues in Requirements Elicitation”, Technical Report
CMU/SEI-92-TR-12 ESC-TR-92-012, Camegie Mellon University, Pittsburgh, PA,
1992 80.

[22]. Fouler, D., (2004), “Models of the Communication Process”.
Available: http://foulger.info/davis/research/unifiedModelOfCommunication.htm

[23]). Goguen, J.A., and Linde, C., (1993), “Techniques for requirement Elicitation”, Proceeding
[EEE [nternational Symposium on Requirements Engineering, IEEE CS Press, San
Diego,CA.

[24]. Kotonya, G., and Sommerville, I, (1998), “Requirements Engineering: Processes and
Techniques”, John Wiley & Sons, 1998.

[25]. Leffingwell, D., and Widrig, D., (2000), “Managing Software Requirements: A Unified
Approach”, Addison Wesley., Boston, MA, 2000.

Impact of Geographical Distance on Requirement Elicitation in GSD 87



References

[26].

127].

28].

129].

130].

[31]

[32]

133).

[34]

[35]

[36].

137].

[38].

[39]

Nuseibeh, B., and Easterbrook, S., (2000), “Requirements Engineering: A Roadmap”, In
Proceedings of the Conference on the Future of Software Engineering, Ireland, ACM
Press, 35 - 46.

Herbsleb, J. D., (2007), “Global Software Enginecring: The Future of Socio-technical
Coordination”, In International Conference on Software Engineering: Future of Software
Engineering (FOSE'07). Minneapolis, MN, USA: [EEE Computer Society, 20-26 May
(2007) 188-198.

Chnistopher, D. J., (2006), “Communication Challenges in Requirements Elicitation and the
use of the Repertory Grid Technique”, the journa! of computer information system.

Al-Rawas, A. and Easterbrook, S., (1996), “Communication problems in requirements
engineering: a field study”, Proceedings of the first Westminster conference on professional
awareness in software engineering, 1996.

Aranda, G. N, Vizcaino, A., Cechich, A., and Piattini, M., (2006), “Choosing Groupware
Tools and Elicitation Techniques According to Stakeholders Features”, Enterprise
Information Systems VII, 69-76.

. Lloyd, W.J., Rosson, M.B., and Arthur, J.D., (2002), “Effectiveness of Elicitation Techniques

in Distributed Requirements Engineering”, In 10" Anniversary IEEE Joint Intemnational
Conference on Requirements Engineering, re’02. Essen, Germany, September 2002,311-
318.

. Freeman LA, (2004), “The effects of concept maps on requirements elicitation and  system

models duning information systems development”, Concept Maps: Theory, Methodology,
Technology Proc. of the First Int. Conference on Concept Mapping A. ). Cafias, J. D.
Novak, F. M. Gonzalez, Eds. Pamplona, Spain 2004,

Berlos, D., “SMCR Communication Model”,
Available: http://'www.cultsock.ndirect.co.uk/MUHome/cshtml/introductory/smer. htm!

. Yu,C,L,Lee, K, L., (2006), “Critical Success Factors for Knowledge Management Studies

in Construction.” ISARC2006.

. Boone L.E., and Kurtz, D.L., (1994), “Contemporary Business Communication”, Prentice Hall,

Inc.
Shaw, M.E., (1971), “ Group Dynamic: The psychology of Small Group Behavior™.

Frost, R.H., and Dreyer, M., (1993), “Communication Dynamics”, Lexicon Publishers,
Johannesburg.

Giorgini, P., Kolp, M., and Mylopoulos, J., (2002), “Organizational Patterns for Early
Requirements Analysis”, Requirements Engineering Vol. 6 No.1, pp. 18-36.

. Herbsleb, J., and Moitra, D., (2001), “Global Software Development”, IEEE Sofiware, March

{April, pp. 16-20.

Impact of Geographical Distance on Requirement Elicitation in GSD 88




References

[40]. Holmstrom, H., Conchuir, E.O., Agerfalk, P.A_, and Fitzgerald, B., (2006), “Global Software
Development Challenges: A Case Study on Temporal, Geographical and Socio-Cultural
Distance”, Global Software Engineering, ICGSE. apos;06. International Conference on
Volume, Issue, Oct. 2006 Page(s). 3 - 11.

[41]. Ebert, C., and Neve, P.D., (2001), “Surviving Global Software Development”, IEEE Software
18(2):62-69.

[42]. Richardson, 1., Casey, V., Zage, D., and Zage, W, (2006), “Global Software Development-The
Challenges”. Technical Report. Muncie, Indiana, U.S.A.: Ball State University.

[43]. Damian, D.E. and Zowghi, D., (2002), “The impact of stakeholders’ geographical distribution
on managing requirements in a multi-site organization”, In Proceedings of the IEEE joint
International Requirements Engineering 9-13 September 2002: 319-328.

[44]. Damian, D.E., and Zowghi, D., (2003), “An insight into the interplay between culture, conflict
and distance in globally distributed requirements negotiations”, Proceedings of the 36th
Hawaii International Conference on System Scignces (HICSS’03), 2003 IEEE.

|[45]. Damian, D.E., and Zowghi, D., (2003), “Requirements Engineering Challenges in Multi-site
Software development Organization”, Requirements Engineering Journal, 8, pp. 149-160.

[46]. Lanubile, F., (2003), “A P2P Toolset for Distributed Requirements Elicitation™, [CSE Int.
Workshop on Global Software Development, Portland, Oregon, USA, May 9, 2003.

[47]. Thissen, M.R., Page, J.M., Bharathi, M.C., and Austin, T.L., (2007), “Communication Tools
for distributed Software Development Teams”, SIGMIS-CPR 07. Apni 19-21, 2007, St.
Louis, Missouri, USA.

[49]. Maiden, N. A. M. and Rugg, G., (1996), “ACRE: Selecting Methods for requirements
Acquisttion”, Seftware Engineering Journal, vol. 11, pp. 183-192.

148]. Sinha, V., Sengupta, B., and Chandra,S., (2006), ** Enablling Collaboration in Distributed
Requirements Management”. IEEE Software, 23 (5), pp. 52-61.

[50]. Wadia, A., (2003) “Requirements Gathering and Management in Globally Dispresed Teams”,
System Analysis Paper.

[51]). Davey, B., and Cope, C., (2008), “Requirement Elicitation- What’s Missing?” Issues in
Information Science and Information Technology, Volume 5.

|52]. Kendall, K., E., and Kendall, J., E., (1999), “Systems Analysis and Design (4th Edition).”
Prentice-Hall, Upper Saddle River, New Jersey.

[54]. Shelly, G., B, Cashman, T, J, and Rosenblatt, H., J., (1998), “Systems Analysis and Design (3rd
Edition)”, Course Technology, Cambridge, MA.

[S5]. Whitten, J., L., and Bentley, L., D, (1998), “ Systems Analysis and Design Methods (4th

Impact of Geographical Distance on Requirement Elicitation in GSD 89



References

Edition), McGraw-Hill Companies Inc., USA.

[56]. Alvarez, R., (2002}, “Discourse Analysis of Requirements and Knowledge Elicitation
Interviews”, Proceedings of the 35th Hawaii International Conference on System Sciences
(HICSS'02), 2002 1EEE.

[57]. Aranda, G., Vizcaino, A., Cechich, A., and Piattini, M. A., (2005), “A Cognitive Approach to
Improve Distributed Requirements Elicitation Process”, In 4th IEEE International
Conference on Cognitive Informatics (ICCT'05). Irvine, USA, August (2005) 322-330.
[EEE.

[58]. Antipolis, S., (2008), “Human Factors (HF); Multimodal interaction, communication and
navigation guidelines”, ETSI EG 202 191 V1.1.1 (2003-08) ETSI Guide.

[59]. Leandro, L., Prikladnicki, R., Audy, J., and Majdenbaum, A., (2005), “Requirements
Specification in Distributed Software Development: A Process Proposal”,

[60]. Prikladnicki, R., Audy, J., and Evaristo, R., (2004), “Distributed Requirements Specification:
Minimizing the effect of Geographical Dispersion™ Proceedings of [CEIS, Angers, France.

[61]. Damian, D, Chisan, J., Corrie, P., A., (2003), “Awareness Meets Requirements Management:
Awareness Needs in Global Software Development”,

[62]. Darja S., (2006),“Requirements Management in Distributed Projects” Journal of Universal
Knowledge Management, vol. I, no. 2 (2006), 69-76

[63]. Espinosa, J.A., and Carmel, E., “The impact of time separation on coordination in Global
Software Teams: a Conceptual Foundation™,Software Process: Improvement and Practice,
Wiley InterScience, 8(4): 2003, 249-266.

|64]. April, H. R, and Linda V. K., (2007), “Communication on Virtual and Co-Located Software
Project Teams™.

[65]). Visaggio, G., Bianchi, A., Caivano, D., Lanubile, F., (2002), "Defect Detection in a
Distributed Software Maintenance Project”,

[66]. Hersleb, J. D., and Broy, M., (2006), Global Software Development Handbook. New edition.

|66]). Maarten, E., (2007), “Communication in global software development: A pilot stud”, 7th
Twente Student Conference on IT, Enschede.

[67]. Mailardo, T;, Calefato, T;, Lanubile, F;, Damian, D;, (2009), “The Effects of Communication
Mode on Distributed Requirements Negotiation”

|68]. Christof Ebert, Casimiro Hermnandez Parro, Roland Suttels, Harald Kolarczyk, (2001), *
Improving Validation Activities in a Global Software Engineering” Proceedings of the
23td International Conference on Software Engineering (ICSE’01 IEEE.

Impact of Geographical Distance on Requirement Elicitation in GSD 90



References

[69]. Zowghi, D., Damian, D., Offen, R., (2001), * Field Studies of Requirements Engineering
in a Multi-Site Software Development Organization: Research in Progress”.

[70]. Hanisch, J., Thanasankit, T., and Corbitt B., (2001), “Exploring the cultural and social impacts
on the requirements engineering processes — highlighting some problems challenging virtual
team relationships with clients”, Journal of Systems and Information Technology, 5(2): 1-19.

[71]. Cheng, B.H.C., and Atlee, J.M., (2007), “Research Directions in Requirements Engineering”, In
Future of Software Engineering, (FOSE '07). IEEE Computer Society Washington, DC,
USA (2007) 285-303.

172). Aranda, G., Vizcaino, A., Cechich, A., and Piattini, M., (2005), “Choosing Groupware Tools
and Elicitation Techniques According to Stakeholders' Features”, In International
Conference on Enterprise Information Sysems (ICEIS 2005). Miami, USA, 68-75.

[72). Mikael G., Vanitha V., (2008}, “Managing the Cultural Challenges for Successful
Software OQutsourcing”, Gislen Software Private Limited,

|73]. Mockus, A., and Hersleb, J., (2001), “Challenges of Global Sofiware Development”, In
Poceedings of 7th International Software Metrics Symposium 4-6 April 2001: 182-184,

{74]. Damian, D., (2002), “The Study of Requirements Engineering in Global Software Develop.:
As challenging as important”, Proceedings of International Workshop on Global Software
Development - ICSE 2002, Florida, USA.

|75]. Layman, L., Williams, L., Damtan, D., and Bures, H., (2006), *Essential communication
practices for Extreme Programming in a global software development team”, Information
and SoftwareTechnology, 48), (2006) 781-794.

[76]. Walonick, D.S., (2004), “Survival Statistics”, StatPac, Inc.

[77]. Zhang, Z., (2007), “Effective Requirements Development - A Companison of Requirement
Elicitation techniques”, SQM2007 conference.

[78). SWEBOK, Guide to the Software Engineering Body of Knowledge, Software Engineering
Coordinating Committee IEEE Computer Society, (2004).

|79]. Lopes, L., Audy, J.,(2004), “Towards a Reference Model for Requirements Engineering in
Distribute Software Development”, Proceedings of 16th International Conference on
Advanced Information Systems Engineering Forum (CAISE Forum).

[80]. Prikladnicki, R., Audy, J., and Evaristo, R., (2003), “Distributed Software Development:
Toward an Understanding of the Relationship between Project Team, Users and Customers,
Proceedings of ICEIS 2003, Angers, France, 2003.

Impact of Geographical Distance on Requirement Elicitation in GSD 91



References

[81]. Aranda, G., Vizcaino, A., Cechich, A., and Piattini, M. , (2007), “How to choose groupware
tools Considering Stakeholders' Preferences during Requirements Elicitation?”. In
CRIWG 2007, 13° International Workshop on Groupware,. Bariloche, Argentina: LNCS
4715, September (2007) 319-327,

[82]. Aranda, G., Vizcaino, A., Cechich, A., and Piattini, M. A, (2006}, “Cognitive-Based Rules as
a Means to select Suitable Groupware Tools”, 5" [EEE Int. Conf. On Cognitive
Informatics (ICCI’06).

[83]. Carmal, E. and Agarwal, R., Tactical Approaches for Alleviating Distance in Global Software
Development. IEEE Software, 2001, 22-29,

[84]. Khan, H., Ahmed, A., (2008), “The Importance of Knowledge Management Practices in
Overcoming the Global Software Engineering Challenges”, Master Thesis, Software
Engineering, Swedon.

[85]. Herbsleb, J., and Mockus, A., (2003), “ An Empirical Study of Speed and Communication in
Distnbuted Software Development. IEEE Transactions on Software Engineering,
29(3): 1-14, 2003.

[86]. Herlea, D., and Greemberg, S., (2004), “Using a groupware space for distributed Requirements
Engincering”, Enabling Technologies: Infrastructure for Collaborative Enterprises, 1998.
(WET ICE apos;98) Proceedings., Seventh IEEE International Workshops on Volume |
Issue, 17-19 Jun 1998 Page(s):57 — 62.

|87]. Huang H., and Trauth, M., E., (2007), “Cultural Influences and Global Distributed Information
Systems Development: Experiances from Chinese IT Professionals”, SIGMIS -~ CPR, St.
Louis, Missouri, USA, ACM,

[88]. Hoffer, 1., A., George, G, F., and Valacich, 1., S, (1999), “Modern Systems Analysis & Design
(2nd Edition).” Addison-Wesley Longman Publishing, Inc., Harlow, England.

[89]. Iane, C.,, Mark, L., and Robert, D., M., (2002), “Communication Issues in Requirements
Elicitation: A Content Analysis of Stakeholder Experiences™.

[90]. Jolita, R., Lamielle, X., Nicolas, A., and Michel, L., (2008), “ Distributed Information
Systems Development: A Framework of Understanding and Managing”, International
Journal of Computer Science and Applications, Techno mathematics Research
Foundation, Vol. 5, No. 3b, pp 1 — 24.

|91]. Miguel, J., Mario, P., and Aurora, V., (2008), “Challenges and Improvements in Distributed
Software Development: A Systematic Review”,

[92]. Moe N. B. and Smite, D., “Understanding Lacking Trust in Global Software Teams: A
Multi-case Study”, J. Miinch and P. Abrahamsson (Eds.): PROFES 2007, LNCS 4589,
pp- 20-34, 2007.

[93]. Newman, W., M., and Lamming, M., G, (1995), “Interactive System Design.” Addison-

Impact of Geographical Distance on Requirement Elicitation in GSD 92



References

Wesley L.ongman Limited, Essex, England.

[94]. Lanubile, F., (2009), “Collaboration in Distributed Software Development”, LNCS 5413,
pp. 174-193

[95]. Vat, N., (2000), * Geographical Distributed Requirements Elicitation” , Master Thesis.

[96]. Prikladnicki R., Audy, J., Evaristo, R.,(2005), “Requirements Management in Global Software
Development: Preliminary Findings from a Case Study in a SW-CMM context”.

Impact of Geographical Distance on Requirement Elicitation in GSD 93




APPENDIX - A

ABBREV[ATION S

Abbreviations




Appendix A

Abbreviations

ABBREVIATIONS

= GSD (Global Software Development)

» RE (Requirements Elicitation)

» GD (Geographical Distance )

= GRE (Global Requirements Elicitation)

= GDSD (Globally Distributed Sofiware Development)
» REP (Requirements Elicitation Process)

* CM ( Communication Model)

* HCM (Human Communication Model)
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Appendix B Questionnaires

Date:

Start Time:
DEMOGRAPHICS
b PP
Position. ... Time in such Position.......... Years....... Months......
COMPANY . .ot e Type of Company...........cooiiiiiiiii i
Telephone #. ... E-Mail... .o

{Please v ” the responses that best represents Your Judgments in the appropriate block).

—- - TR LTI et e g < A et g U - - -
How many years of experience you fave in, global software development 0-1132-3]4-51 Above
(GSD)? - - Y e St S years | years | years 6
How many years_of experience you have in user_requirements elicitation; 0-112-3 1 4-5 | Above
o years | years | years 6
et L T e
How many years of experience you have in software development (SD)? 0-1 2-3 | 4-5 | Above
¥ XP ¥ Jn soiwar P
years | years | years 6
\ adtanw fi TSN Sl atetiie o oW R —r—— e ek
Are you received any formal training in,t_he_=us_gr;_rgglli_€5nents_elicltanrofq Yes

‘process?

If "yes?, then what fype of fraining yout kave (name the degrees/ diplomas eic.) 2.

- R L T L Ul el - > i el ey T D T Y ST - T .
Please mentions the projects in which yeu had been involved, where_ user_requirements elicitation was_one of the
aspects of the project?

In-house Project..... .ot v

|

e = R P e L SR R S T i i 5 e o T Tl Tk Tt . 5 & b e ke Pl T E Pl T —a=
Please mentions the projects in which you had been invelved, where user requirements_elicitation was one of the

e

aspecfs of the project?,

Software Development.........c.oooiiiiiii i v

Software Installation....... ... .o e

l
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Questionnaires

2. GROUPWARE TECHNOLOGIES

2.2 Which Groupyvare Tool(s), you Kiiow_best about.them?

2.3 Which Tool(s),you haye nof used before (yhich contaifiing in_this questionnaire)2

= g e e e e A - Tt e o R S~~~
2.4 Which Technique(s) you have commonly used in global softare development w.rt. 10, GD?

2.5, Now a days, what Groupware (00ls you are.using 10 €licit requirements in global soltware development
w.r.{, to geographical distance?

(Please_“ ¥ the responses that best represents Your Judgments in the appropriate block).

Question number

21 | 22 [ 23 | 24 | 25

Telephone. ..o e

Discussion Forums. .....oovvieer v e e

Videoconference. . cvve o,

2.6, Are you have received any fraining about the use.of Groupware.Tool(s)? Yeos

2.7 Are you want fo learn about the use,of Groupware (0ols7 Yes [ No |

2.8 If “Yes”, then what you can do for it?,

o —— —— - 5 " T L Tl T e e e e P
2.9 Which groupyare_tool(s)_are.important for_the success .of ‘user_requirement elicitation_Process? (Please

“Circle” the responses that best represents Your Judgments in the appropriate block).

- ‘Strongly Agree . Agree_._. Uncertain_ _ .Disagree. . Strongly Disagree
E-mail t 2 3 4 5
Telephone 1 2 3 4 5
Discussion Forums 1 2 3 4 5
Video Conferance | 2 3 4 5
Adeio Conferecce 1 2 3 4 5
Instant messing 1 2 3 4 5
Other (specify):
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
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3 REQUIREMENT ELICITATION TECHNIQUES

geographical distance?

(Please ™V ” the respounses that best represents Your Judgments in the appropriate block).

Question number.
31 3.2 33 3.4

Teambuilding............o

Bramstormung .....ooieiiiiir e e

Story Board. ...
Card SOTHNZ. ..o e e eas
Repertory grids ..o e

’ u e - - . W Al s S *;qwﬂ:ﬁw‘w"ﬂﬂ#:‘m - -
3.5 Are you involved in requirements 'Ehutafmr_l. process during: global _software_development _w.r.t
geographical distaiice (mean geographically or distribute_dispersed)? m

3.6 If “ Yes “ please describe the Environment in terms of the Technology used.

Y e e mw--—.-- w’wwmw'w‘“—ﬂ‘ . . »y
3.7 Which technique(s).are important for, the success of user requirement elicitation;Process? (Please “Circle
the responses that best represents Your Judgments in the appropriate block).

. —_ . . ey LI

Team Building 1 2 3 4 3
Brainstorming 1 2 3 4 3
Story Board 1 2 3 4 5
Card Sorting 1 2 3 4 5
Repertory Grids 1 2 3 4 5
Protocol Analysis 1 2 3 4 5
Other (specify):

1 2 3 4 3

1 2 3 4 5

] 2 3 4 5

1 2 3 4 5

1 2 3 4 5
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4. REQUIREMENT ELICITATION METHODS

e e — T T L o ———
4.1 Which method(s) ha\ [ 3ou cummonly used in user requirements elicitation process??,

T T A il SIS el B i S bl e b T
42 What method(s) you have commonly used inl global Soitware development w.r-t, fo.GD?

43, Which Method(s], you know best abut them?

4.4 What methed(s) you have.not used before (which containing in this questionnaire)?

4.5 Presently, what melhod(s) you use_to_ehicit cif_requirements_in, global_software development, w.r.t,_ to
geographical distance?

(Please * v ” the responses that best represents Your Jundgments in the appropriate block).

~ Question number.
4:1 4.2 4.3 4.4 4.5
T

[IETVIEW . .ottt e ae e e e

Protolyping. ... c.oomiiiii i e

Requitement Reuse. . .ooivv i s ea s

JAD (Joint Application Design / Devclopment) .....................

Laddening. ... e

L 1A ST Lo T (U

Participatory Design (PD).......ooooiiiiiin i

OBSETVALION . .. vt vast e ereeca s v ieer st e eaee et vava e emenraenanenases

RAD (Rapid Application Development)............cocoovveiinannn,

Workshops.......oooviiiiiiii SRR

Other (SPecify).. it

4.6, Are you wani to learn about the use of other Method(s)?

4.7 If “Yes™, then what you can do for it

—

—

_ 1
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4.8 Which metiiod(s) are important for the suceess.of .user requirement elicifation Process? (Please “Circle” the
responses that best represents Your Judgments in the appropriate block).

_Strongly Agree__Agree__ Uncertain____Disagree. _ Strongly Disagree
Interview 1 2 3 4 3
Prototyping 1 2 3 4 5
Requirements Reuse 1 2 3 4 5
JAD (Joint Application Design / Dev) 1 2 3 4 5
Laddering 1 2 3 4 5
Questionnaire 1 2 3 4 5
Participatory Design (PD) 1 2 3 4 5
Ohservation 1 2 3 4 5
RAD (Rapid Application Development) 1 2 3 4 5
Workshops 1 2 3 4 S
Other (specify):
1 2 3 4 5
1 2 3 4 5

Py e i —r - o T e T T (e - M — L WS HAA T e 12
4.9 What, in your opinion, is significant about the method(s) which you ranked the highest (what makes it
(them) better than the others)?
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5. REQUIREMENT ELICITATION FACTORS

Which Factors are used for the contribution of the Process of User Requirement Elicitation? (There are many
Factors, which contribute to the process of user requirements elicitation. These factors have been grouped into

categories. Please indicate the AGREMENT of each category to the user requirements elicitation process).

{Please “ Civcle ™ the responses that best represents Your Judgments in the appropriate block).

.- __Strongly Agree__Agree__Uncertain____ Disagree.. .. . Sirongly Disagree

Technology 1 2 3 4 5
Systern Modeling 1 2 3 4 5
Standards | 2 3 4 5
Project Management 1 2 3 4 5
Participation 1 2 3 4 5
Mind set (user and developer) 1 2 3 4 5
Personal Appearance 1 2 3 4 5
Boedy Language 1 2 3 4 5
Speech I 2 3 4 5
Interpersonal Communication 1 2 3 4 5
Ergonomics l 2 3 4 3
Decision-making 1 2 3 4 5
Documentation 1 2 3 4 5

5.1, TECHNOLOGY

What “TECANOT.OGIEST facfors are_used_for. the.agreement of -success-of the ser requirements elicitalion
process?

_ A . _Strongly Agree__Agree . Uncertain____ Disagree. . Strongly Disagree

E - mail and messaging 1 2 3 4 5
Group document handling 1 2 3 4 5
Collaborative Internet-based applications ] 2 3 4 5
Paper and pen 1 2 3 4 5
Group calendering and scheduling 1 2 3 4 5
Video conferencing 1 2 3 4 5
Groupware frameworks ] 2 3 4 3
Visual Aids 1 2 3 4 5
Workgroup utilities 1 2 3 4 5
Groupware applications and services 1 2 3 4 5
Other (specify):

1 2 3 4 ]

1 2 3 4 5
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5.2. SYSTEM MODELLING

A T R A o e e e gy = iy = e+ - S~ e PP W — Y 4~
What “SYSTEM MODELING” factors_are_used_for_the_agreemen{ of success_of the user requircments

elicitation process?

. . Strongly Agree_ _Agree_ _Uncertain_ " Disagrec___Strongly Disagree
Entity-relationship diagram (ERD) I 2 3 4 5
Class diagrams and Object Diagram I 2 3 4 3
Activity dependency diagram 1 2 3 4 5
Component Modeling 1 2 3 4 5
Data flow diagram (DFD) 1 2 3 4 5
Entity life-cycle analysis 1 2 3 4 5
Matrix analysis 1 2 3 4 5
Use cases i 2 3 4 5
Other (specify):

1 2 3 4 5
1 2 3 4 5

5.3. STANDARDS

What “STANDARDS? factors are_uscd_for. the_agreement of .success,0f sthe_user .requirements elicitation

process?
" T " StronglyAgree_ Agree . Uncertain___Disagree__ Strongly Disagree
Quality 1 2 3 4 5
Metrics 1 2 3 4 5
Estimation and Function points 1 2 3 4 5
Other (specify):
| 1 2 3 4 5

54, PROJECT MANAGEMENT

Which “PROJECT MANAGEMENT” Tactors are used for:the agreement of success.of the user_reqguirements

elicitation process?

L Strongly Agree. Agree.  Uncertain.__ Disagree._ Strongly Disagree

Assign preparation assignments 1 2 3 4 5
Customize agenda 1 2 3 4 5
Gather materials and Notes 1 2 3 4 5
Leadership 1 2 3 4 5
Obtain resource and results approval 1 2 3 4 5
Productivity and Quality control i 2 3 4 5
Scoping of project 1 2 3 4 5
Other (specify):

l 3 4

l 3 4
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Questionnatres

5.5. PARTICIPATION

MR L o jﬂﬂw—:wﬂmﬁ"'ﬁ—r':—"‘f-“‘:h n
Hoy many people involved in the user requirements elicitation p

FOCess?

e

g

Are you agree {hat. many. types.of people involved, in (he User requirenients elicitation processy. (Please “Circle”

_____ el

the responses that best represents Your Judements in the appropriate block).

1

_ __Strongly Agree__Agree
2

3

best represents Your Judements in the appropriate block).

Uncertain____Disagre
4

:Strongly, Disagree
5

Manager ............. S

User ......... e e aieat e eaiateeraaaeran

Other (specify):

What type of “role” plays-participants in the,user. requirements.elicitation. process?. {Please “ Y ” the responses
that best represents Your Judpments in the appropriate block).

Manager ......iiie e

Other (specify):

5.6. MIND SET

To what extent do the following MIND SET.factors influence.the success of the RE process?

) gt"rbnglyjﬁﬁgﬁé;é?{_flng_uggc’é

Undecided... Barely.Influence._No Influence

Behavior and Atftitude 1 2 3 4 5
Expectations 1 2 3 4 5
Socialization 1 2 3 4 3
Values i 2 3 4 5
Memory 1 2 3 4 5
Mood 1 2 3 4 5
Other (specify): 1 2 3 4 5

1 2 3 4 5

i 2 3 4 5
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5.7. PERSONAL APPEARANCE

To -what_extents do_the Tollowing “PERSONAL _APPEARANCE? factors_influence, he_success of the, RE
process?

T M e i T e e e e e T T WA Mg e T34
Strongly Influence,_Influence__Undecided __Barely Influence _No Influence

Face 1 2 3 4 5
Hair style and Colour 1 2 3 4 5
Nose shape / size 1 2 3 4 5
Body type / shape 1 2 3 4 5
Clothing style and colour 1 2 3 4 5
Eye colour l 2 3 4 5

Other (specify):

58. BODY LANGUAGE

- e . Ty T T T W T T T ——— TR Sy A y
What “BODY, LANGUAGE? factors are_used for, the influence of.requirements elicitation process?,

T R

T P U I R -y A — 1 T gt EE - B — TN — iyt - T Sl AT
— . ..StronglyInfluence___Intluence...Undécided_._Barely Influence_ No_Influence

E b bchab el

Body contact and pointing 1 2 3 4 5
Breathing | 2 3 4 5
Eye contact 1 2 3 4 5
Perspiration 1 2 3 4 ]
Facial expressions 1 2 3 4 3
Hearing / listening I 2 3 4 5
Scent/ Smell 1 2 3 4 5
Smile i 2 3 4 5
Voice (accent, inflections, loudness, pitch) 1 2 3 4 5
Other (specify):

1 2 3 4 5

1 2 3 4 5

5.9. SPEECH

What “SPEECH” factors Influence ihe siccess of the requirements elicitation process?,

- .- —_StronglyInfluence __Influence__Undecided _BarelyInflicnce._No Infiuence
Pronunciation and Enunciation 1 2 3 4 5
Providing punctuation ] 2 3 4 5
Style and Words used { 2 3 4 5
Inflections on words ! 2 3 4 5
Other (specify):
1 2 3 4 5
1 2 3 4 5
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510. INTERPERSONAL COMMUNICATION

What 'E‘INTERPERS_O&;&LEQ@UN}CAT[QN&&(_:_fq;‘_g_inl‘luence_thei_success,_of _the_,;_‘eﬂquirgmevr_lisi_elicitatﬁm
process?.

Undecided __Bareiy Influence__No Influence

. __Strongly Influence__ Influence
Coaching 1 2 3 4 5

Commitment 1 2 3 4 5
Communication Channels (networks) l 2 3 4 5
Culture i 2 3 4 5
Informal meetings | 2 3 4 5
Language 1 2 3 4 5
Nationality { 2 3 4 5
Norms and Orient 1 2 3 4 5
Personality 1 2 3 4 5
Teamwork 1 2 3 4 5
Other (specify): 1 2 3 4 5
1 2 3 4 5
| 2 3 4 5

5.11. ERGONOMICS

What “ERGONOMIC” facfors influence_the success of the requirements elicitation process?,

= —a e

_ Strongly InfluenceTnflence. - Undecided—Barely. Infiience__No Infiuchcé

A = —— o i  — TP R R A2 R P ]

Venue 1 2 3 4 3
Position of tools and technology ] 2 4 5
Pasition of furniture 1 2 3 4 5
Position of people 1 2 3 4 5
Type of furniture 1 2 3 4 5
Other (specify):

1 2 3 4

1 2 3 4 5

5.12. DECISTION-MAKING

What “DECISION-MAKING™ techniques DO_you use.in the user requirements elicitation process? (Please “ V"
the responses that best represents Your Judgments in the appropriate block).

Other (specify and briefly descnbe):
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5.13. DOCUMENTATION

- T TE T T —gr Tty el et e BT B Bt B kT gy T e
There are some forms of “DOCUMENTATION?, do you use /. create/ read /update during the process of user
requirements elicitation?

Agenda .o

Help facilities...........ooinn i

Y 0 R 1 € N

Project Schedules.........ooiiiie

Other (specify):

Which of'j-he,follm_\'inéht-"'o*,olns‘}l’o, you use ,tovczle-z-i_te_ﬁl‘e:ﬁf)'C—UMENTATIOE 2

Drawing. ..ot

CASE (systems development) tool ...................

Hand Writing .....ooooivvni i

Word processor. ...

Other (specify)

End Time:

Thank vou very much for taking the time to complete this survey.

Ll “ !-\HRY
ISLAMABAD.

108




