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ABSTRACT

Requirement prioritization is an important part of development process. Literature shows us
that Requirements prioritization plays important role in decision making whilst development
process and it has also been a crucial step in software development process in terms of
minimizing software failure. Researchers have proposed many prioritization techniques and
there are many drawbacks and limitations associated with these techniques. One of the major
disadvantages is that the current prioritization techniques do not consider both technical and
business perspective associated with each and every requirement. This study will help
engineers to better understand limitations presented in existing prioritization technique, how
thgse gaps and limitations can be eliminated (minimized) using the proposed technique.
Proposed technique will help engineers focus on both business and technical perspective during
prioritization process. I've performed two experiments to prove the effectiveness of proposed

technique.
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Chapter # 1

INTRODUCTION

1|Pag'e'| MSSE



A HYBRID TECHNIQUE FOR REQUIREMENTS PRIORITIZATION I 2012

1. introduction

The software business community is fully involved in innovative development due to the rapid
increase in the usage of software applications. The very existence of innovation induces the
factor of complexity in designing such systems effectively and this complexity comprises in
terms of the lack of clear objectives or user requirements which have a deeper effect on the
design of the system and it becomes hard to develop such systems or products. Such
complexities can be controlled by giving due consideration to the user or stakeholder’s
requirements. A set of user requirements is selected on the basis of importance of the
requirements with the help of a requirements prioritization method. The requirements
prioritization plays a vital role in decision making (Aurum, 2003) for elimination of the
complexities caused by unclear requirements or objectives. Requirements prioritization is itself
a process of complex decision making (Carlshamre, 2002, Karlsson, 1996, Lehtola et al. 2004.
Moisiadis, 2002) so for proper implementation of a prioritization technique there is the need of

professional skills and sound domain knowledge (Karlsson et al. 2004).

1.1What is Requirement Prioritization?
Requirement Prioritization is “An activity during which the most important requirements
for the system (release) should be identified” (Sommerville 1996). Requirement prioritization
facilitates requirement engineering process. It helps engineers make crucial decisions about
requirements in a software development process. Requirement prioritization process is used to
determine which candidate requirements should be included in a certain release, for this

purpose different techniques are used (Aagib I, 2009) such as AHP (Analytic Hierarchy

2{Page | MSSE
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Process){Saaty, Thomas L 1994), a cost-value approach (Karlsson, 1997), SERUM (Greer D,

1999), VOP (Value-Oriented Prioritization) {J.Azar, 2007) etc.

1.2 Factors / Criterion
Requirement prioritization techniques use different approaches and consider different factors
(Henry, 1993} or criterion (Barragans, 2005) for prioritization e.g. cost, value, benefit, risk etc
(Aaqgib |, 2009). On the basis of these aspects the unimportant requirements are not given much
importance rather they are totally rejected and value added requirements are added in the
requirement set in order to develop a system of high quality. There are two perspectives of
requirements, technical perspective that shows the technical importance of requirement which
can be measured in terms of factors like cost, value, benefit, risk etc and then there is business
perspective of requirement that shows the business value of requirement which can be
measured in terms of core business values like customer satisfaction, sales, marketing,
strategic, integrity etc. For effective and optimal requirement prioritization engineer should
consider both technical and business perspective of requirements. Below is a brief explanation

of prioritization factors that | will use later in this research for requirements prioritization:
1.2.1 Technical Factors

1.2.1.1Cost
Cost is the cost of successfully implementing thé candidate requirement. In practice, software
developers often calculate cost purely in terms of money {Lehtola, Kauppinen, 2004). The
irr:\'ialementations of different requirements have different development or lifecycle costs. Given

limited budgets, cost can be an important and even overriding factor when prioritizing
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requirements. Thus, the highest priority requirements may be those that the project can afford

to implement first. (J.Azar, 2007, Aaqib I, 2009).

1.2.1.2 Benefit
Priorities provide management and engineering with a rough estimate of the benefit of the
different requirements, which is useful when performing cost/benefit analysis of the
requirements to determine whether to expend limited project resources in prep§ration for

requirements negotiation (J.Azar, 2007), (Aaqgib 1, 2009).

1.2.1.3Risk
Risk calculation is a crucial part of requirement prioritization process. Prioritizing the
requirements according to the risk related with there Implementation may seems to be a logical
choice. For instaﬁce, it's possible to attempt to implement high risk requirements first, in order
to cope with the resulting. challenges throughout development process. Alternatively, it may
seems logical to implement requirements with minimum risk first, to be able to increase the
amount of system implemented by making certain that minimal resources aren't wasted in
attempting to implement the high-risk aspects of the system which may not be possible to
successfully implement. Delaying the implementation of high-risk requirements may also
maximize the period available to investigate the risks and to establish suitable risk mitigation

strategies (J.Azar, 2007, Aaqib |, 2009).

1.2.1.4Value
One of the main considerations in réquirement prioritization process is determining the value

of each requirement. Nearly every prioritization technique compares value of individual
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requirements w'?th other requirements or criteria’s. Value indicates the significance of each
requirement in the software product. All requirements are generally not equal when it comes
to importance. Some are important as compare to others. It is critical to determine the
significance and value of every single requirement in order to implement the most significant

and important requirement first. {Aaqib 1, 2009).

1.2.1.5 Dependency Constraints .
In incremental product development approach, dependency constraints occur between
requirements. Ijependency means that one requirement or set of requirements is dependent

on another requirement or set of requirements. Dependency Constraints are of two types

Precedence and Coupling Constraints (Aaqib |, 2009}.

[ 3
Precedence Constraints: “Precedence constraints occur when one requirement can only
be started if another is completely finished. Consider we have two requirements R1 and R2.
Requirement R1 can only start if requirement R2 is completely finished. There is a precedence

constraint between requirements R1 and R2” (Aaqib 1, 2009).

Coupling Constraints: “Such requirements that must be implemented in the same
increment. Consider we have four requirements R1, R2, R3, and R4. Requirements R1 and R2
must be in the same increment. So there is a coupling constraint between requirement R1 and

R2” (Aaqib I, 2009).

1.2.1.6 Effort
Engineers have to deal with effort estimation issue whilst prioritizing requirements. Effort

estimation for certain release or releases involves estimation of overall available effort and

SIPage’ MSSE
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total effort required. “Estimate effort led by the technical leader and architecture team, the
development team that must actually implement the requirements creates and records realistic

estimates of the effort required to implement each requirement” (J.Azar, 2007).

1.2.1.7 Resources
86% of companies sited resource constraints as top 3 strategic. This was steady around
companies despite of the quantity of employees, income or perhaps variety of products for sale

{(Lubars 1993). Resources refer to the budget, staff and schedule.
1.2.2 Business Factors

1.2.2.1 Business Values
“A business value is a belief, a mission, or a philosophy that is really meaningful to the
organization. Every organization has one or more values, whether they are consciously aware of
it or not. Another way of saying it is: a value is a statement of the company's intention and
commitment to achieve a high level of performance on a specific qualitative factor” (Aaqib |,

2009).
Few business values are listed below (Yourdon E, 1997), (J.Azar, 2006), (Aaqgib |, 2009):

e (Continuous Improvement
e Creativity

e Customer Delight

¢ Develop People

o Resourcefulness
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e Trust

(A Will to ) Succeed

Being a market leader in terms of sales

Being of being the first to market with a product

Customer retention

Prigritization process is used mostly in the starting phases of developmentbprocess. Effective
use of requirement prioritization prevents project failure by addressing high-priority
requirements first and then move towards the low-priority requirements. Prioritization helps
build set of core requirements around which the project is built. Ed Yourdon believes that
prioritization of requirements is an extremely important issue (Yourdon E, 1997), Lubars et
al. stated that prioritization of requirements was a topic that came up repeatedly
among the'market-driven projects they surveyed (Lubars 1993), and Siddigi et al. identified
prioritization as a key but neglected issue in requirements engineering research (Siddiqi, J.

1996).

“Customers are never thrilled to find out they can’t get all the features they
want in release 1.0 of a new software product (at least, not if they want the
features to work). However, if the development team cannot deliver every
requirement by the scheduled initial delivery date, the project stakeholders
must agree on which subset to implement first. Any project with resource
limitations has to establish the relative priorities of the requested features, use
cases, or functional requirements. Prioritization helps the project manager
resolve conflicts, plan for staged deliveries, and make the necessary trade-off

decisions. (Wiegers 1992)”
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In order to gain the advantage in the market the process of software requirements
prioritization is also considered as vital and it helps in understanding the ups and downs of the
market in terms of loss and profit {Aurum, 2003). In software industry the consideration of all
requirements, in order to develop a software system, is not possible because of the constraints
like time to market, budget, and other resources so instead of considering all the user
requirements in ‘a single release the consideration of important requirements is taken into

account {Karlsson, 1997, Siddiqi, J. 1996).

Different techniques for requirement prioritization address different factors. AHP uses pair-
wise evaluation (Saaty, Thomas L 1994}, Zultner proposed a requirement prioritization
technique of multiple stakeholders or customers (Zultner, R.E. 1997) using AHP for determining
the priorities of multiple customers, Karlson also used the AHP concept and developed a cost-
value approach for prioritizing requirements (Karlsson, 1997), SERUM (Greer D, 1999) uses
estimation for cost, benefit, development risk and operational risk to inform the prioritization
process, VOP (J.Azar, 2007) uses a framework for prioritizing and making decisions about

requirement and the list goes on.

There are many advantages, disadvantages and limitations associated with these techniques.
These methods consider different factors while prioritization, so it is very important to select

prioritization method according to given constraints. It is essential to decide what is important

before these requirements are incorporated into the development process. And the term:

important may have different meaning for different people. E.g. sometimes project completion

on time is more important than cost. Importance is highly subjective thing that varies
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considerably from one stakeholder to another {Lehtola, 2004), (Lehtola, Kauppinen, 2004). In
RE, there are multiple proposals for defining what the term ‘importance’ means. Two key
factors are benefit and/or cost associated with each Tndividual requirement (Erdogmus, 2006),
(Karlsson, 1997), (Lehtola, Kauppinen, 2004), (Wiegers 1992), {(Herrmann, 2008). Prioritizing the
needs of stakeholders is best way to know what is important for stakeholders. Besides
stakeholder viewpoint Requirements prioritization should also consider business and
implementation issues like financial benefits for the developing organization, competitors,
regulations whereas implementation issues mostly involve implementation cost, cost if not

implemented, available resources etc. (Lehtola et al. 2004).

In order to develop a successful innovative software system there is the need to select right and
relevant user requirements. For right selection of user or stakeholders’ requirements there

exist different prioritization approaches which are discussed in detail in the next chapter.
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Chapter # 2

LITERATURE SURVEY
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2. Literature Review

Literature shows the importance of requirement prioritization. It is essential to decide what is
important before these requirements are incorporated into the software development process.
By addressing the high-priority requirements before considering the low-priority ones, one can
significantly reduce both the costs and duration of a project (Hofmann H.F., Lehner F., 2001). In
2004 the Standish Group (Johnson J, 2006) surveyed 50,000 completed commercial and
. governmental software projects. Of all projects surveyed only 29% were found to finish close to
or on time/budget, while 18% failed to produce a usable product. The remaining 53% were
classified as challenged, meaning they finished late and/or over-budget. Reasons for these
overruns include unrealistic goals, inaccurate estimates, an ill-defined system, poor monitoring
of project status and poor project management (Charette, R). Through. the implementation of °

an honest and reliable release plan the chance of completing a project within the allocated time

and budget can increase considerably (Cohn M, 2006).

According to annual report named ‘CHAOS Summary 2009’ prepared by Standish Group, ten
main factors causing challenged or failed projects are unveiled. Four of them are: (Mohammad

S. H., Abdullah M)

Lack of user involvement

Lack of resources

Unrealistic expectations

Changing requirements and specifications
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Requirements prioritization has become an essential step in the software development process

in order to reduce software failure. {(Hatton S., 2007)

Requirements prioritization has been recognized as one of the most important decision making

processes in the software development process. (Ngo-The A., Ruhe, G., 2005)

In order to select right set of requirements researchers has developed many requirements
prigritization techniques AHP, SERUM, VOP, EVOLVE, Cumulative Voting or Hundred Dollar Test,
Binary Search Tree, Numerical Assignment, Ranking, Binary Search Tree etc. Different methods
or ways are used to prioritize the requirements e.g. Wiegers presented a technique in which
quantitative ranking from 1-9 was used and for ranking the factors like cost, risk and
importance were taken into account (Wiegers K, 1999). Some techniques requires stakeholders
to prioritize requirements on the basis of factors like which requirement is mandatory,
desirable or essential one and which one is not (J.W. Brackett, 1990}, while some have to adopt
quantitative ranking system for requirements. Kent Beck presented the planning game method

to prioritize the requirements in extreme programming (Kent B, 2000).

A research conducted by Karlsson (Karlsson L, Regnell B, Wohlln C, 1998) in which prioritization
methods are app_:lied to prioritize 13 well-defined quality requirements on a small telephony
system. The results provided by most of the techniques, except AHP and Bubblesort, are
unreliable and prone to errors while on the other hand AHP and Bubblesort are more reliable
but time consuming due to the decisions which one must have to consider during requirements
prioritization methods. AHP is reliable but its time consuming due to pair wise comparison and

its is complex to implement. The spanning tree technique is more prone to faults so the results
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are not reliable. flierarchy AHP is not reliable and results provided by Hirerarchy AHP are error
prone and faulty; The prioritization techniques of Binary search and Priority Groups are also
prone to errors and the results are not reliable. The role of consistency index is very important
because it helps to reduce the human error so the results provided by Bubblesort may be faulty
and unreliable. AHP and Bubblesort is problematic to scale up (Karlsson L, Regnell B, Wohlin C,
1998). AHP is not suitable when the requirements exceed the limit of 20 because the number of
comparison grows so it becomes difficult to manage the requirements {Lehtola L, Kauppinen M,

2004).

Peng Shao proposed an algorithm for requirements prioritization and this algorithm or
“technique allows customers to rank a relatively small set of items then combines these
rankings over a large number of customers to determine an ordering for a large requirement
set” (Peng S, 2008). The proposed algorithm is just simulated and not implemented in the real
environment. The simulation is performed on small number (10) of customers with 10 items.
Initially the technique is focusing for small range of requirements and not for large and there is
no statistical evidence of the results. About implementation of the technique writer says “In
the future, we vgill try to implement out algorithm to improve requirements prioritization”

(Peng S, 2008).

Laurent et al. presented a technique called “Requirements Triage”. According to Laurent et al.
“The limitations of the approach are closely related to the limitations of the underlying
traceability, classification, and clustering algorithms, all of which are based upon data mining

and information retrieval techniques that are probabilistic in nature and that therefore do not
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return perfect precision or recall in the results” (Laurent P, Cleland-Huang J, Duan C, 2007). The
requirements prioritization model for market driven products (M. A. Igbal, A. M. Zaidi, 2010) is
an extension of AHP and is proposed to solve the issue of scalability. The model is implemented
on companies A and B but there is no data evidence or statistics for the experimentation which
is performed and most of the results are just opinions. The technique or model is actually
focusing the issue of scalability (large scale requirements) but the proposed model is not for
each and every organization and also not telling the focused domain (M. A. Igbal, A. M. Zaidi,
2010). Further there is no evidence that at which extent the proposed model is solving the issue
of scalability. In another research a prioritization technique is presented which is for legal
requirements (Aaron K Massey, 2010). The very technique is focusing the legal implications of
requirements in the domain of healthcare. The major focus of this technique is HIPPA (Health
Insurance Portability and Accountability Act) which regulates the Electronic Health Records
(EHRs). So the technique is focusing the domain of Heaithcare, systems and it is not suitable for

all projects.

SERUM (Software Engineering Risk: Understanding and Management) (Greer D, 1999) uses
estimations for cost, benefit, de'\JreIopment risk, and operational risk reduction to inform the
prioritization process. SERUM focuses on some of the crucial factors while prioritization but still
neglects important factors like value, dependency constraints, effort etc. Same is the case with
VOP (J.Azar, 2007) and EVOLVE (Greer D, 2004). EVOLVE consider value, benefits, risk,
dependency constraints, effort and resources but neglects some important factors like business

value and also it’s not cost effective to Implement (). VOP is also an effective approach by
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considering important factors fike cost, value, risk but neglects benefits of implementing certain

requirement, dependency constraints, effort, resources etc (Aaqib I, 2009).

According to the literature review presented above problem with the existing prioritization

techniques are:

e Existing techniques neglects many important factors/criterions {cost, benefits, value,
risk, time etc) while prioritization process.

¢ The existing techniques don’t provide a scalable solution when the requirements
scaled up in case of large number of requirements.

e Most of the techniques are time consuming.

e The results are faulty or error prone.

Most techniques are only suitable for only small set of requirements.

We have conducted deep literature review (Aaqib I, 2009) and picked up commonly used
prioritization techniques AHP, SERUM, VOP, EVOLVE. And the factors considered by these
techniques cost, value, benefit, risk, dependency constraints, business values, effort, resources,
approach (relative, absolute). We evaluated these techniques and the result of our evaluation
shows the limitations of these techniques. By keeping these limitations in mind we will propose

a new prioritization approach trying to eliminate these limitations.
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Chapter # 3

PROBLEM STATEMENT
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3. Problem statement

Karlsson and Ryan quotes from Software Requirements, Objects, Functions and States by Davis

A. M. (1993) and say in their paper that:

“Unfortunately, many software systems end up being developed without meeting their
requirements, and thus cannot be used as initially expected (Davis A. M. 1993). in particular,
when there are limited resources but an almost infinite range of candidate requirements, it is
essential to choose those requirements that give the best return, in terms of customer

satisfaction, on the investment involved” (Karlsson, Ryan, 1996).
According to Laurent et al:

“Lack of an effective prioritization and triage process can lead to problems such as
missed deadlines, disorganized development efforts, and late discovery of architecturally
significant requirements. Existing prioritization techniques do not provide su@‘icient automation
for large projects with hundreds of stakeholders and'thousands of potentially conflicting

requests and requirements” (Laurent et al., 2007).

Literature review shows that there are many limitations associated with existing requirements
prioritization techniques. There is an issue that because of “infinite range of candidate
requirements” (Karlsson, Ryan, 1996) “many software systems end up being developed
without meeting their requirements and thus cannot be used as initially expected” (Davis A. M.
1993). In order to provide solution to this problem the software requirements must be

prioritized in an innovative way instead of the traditional one. There is the need of a highly

17|Page ‘ MSSE



A HYBRID TECHNIQUE FOR REQUIREMENTS PRIORITIZATION 2012

efficient and cost effective software requirements prioritization method which will be suitable
for projects with “infinite range of candidate requirements” (Karlsson, Ryan, 1996). Most
techniques are suitable for small set of requirements, only few techniques considers some of
many crucial factors while prioritization, existing techniques are complex and error prone.
There are two sides of requirements, technical side that shows the technical importance of
requirement which can be measured in terms of factors like cost, value, benefit, risk etc and
then there is business side of requirement that shows the business value of requirement which
can be measured in terms of factors like customer satisfaction, sales, marketing, strategic,
integrity etc. For effective and optimal requirement prioritization engineer should consider
both technical and business perspective of requirements. Most techniques only cover the
technical factors of requirement and neglect the business factor and some techniques like VOP
considers both business and technical factors but still neglects many important technical factors
as shown in table below. We proposed a technique which focus on both business factors and
important technical factors identified in the literature while requirement prioritization process.

Proposed solution has been discussed in the following section thoroughly.

Table 1 shows the important factors that are present in almost every software project (Aaqib |,
2009). Figure also shows the gap in the existing techniques, not even a single technique
considers all the important factors while prioritization. We will propose a prioritization
approach trying to eliminate/minimize the gaps/limitation associated with existing prioritization

techniques.
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Table 1: Techniques/Factors Comparison {Aaqib 1, 2009).

Literature review presented in chapter 2 is the motivation for this research. There are many
limitations and gaps associated with existing prioritization techniques {Aaqib I, 2009). In this

research we’ll try to minimize or remove these limitations.

3.1Research Question

> RQ#1
o What techniques are reported in literature for requirements prioritization?

> RQ#2
o What are the limitations in requirements prioritization techniques?

> RQ#3
o How these limitations cost, effort, resources, risk, value, constraints can be

eliminated and incorporated in a single technique?

> RQ#4
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o To What extent the new proposed technique prove to be effective in eliminating

or minimizing the limitation in the existing prioritization techniques.

3.2Proposed Solution
We've proposed a new approach for requirement prioritization (Figure 1) showing the tasks

that should be performed for effective prioritization (Aagib 1, 2009).

Current prioritization techniques neglect many important factors that must be taken into
account during prioritization process (Yourdon E, {997). In literature review section we’ve
identified some of the important factors that are present in almost every software project. The
process we proposed only shows how the important factors can be incorporated in
requirement prioritization process. We’ve modified the process into implementable technique
“Hybrid technique” by dividing it into different phases. In each phase we focused on different
factors. At the end we’ll perform experi.ments implementing hybrid technique and will compare
the results of the experiments with expert judgments to prove the effectives of proposed

technique.
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Figure 1: Proposed approach for requirements prioritization {Aaqib 1, 2009)

Figure 2 betow shows the flow of hybrid technique. Proposed solution is discussed in detail in

the following sections.
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Figure 2: Flow of hybrid technique

3.3Intended Output

» This should result in better understanding of limitations present in existing prioritization
technique and how these gaps/limitations can be eliminate/minimized.

» This should provide engineers better understanding of technical and business
perspective of requirements and how these perspectives can be incorporated in
prioritization process.

> The proposed technique should provide more optimal and effective results after

focusing both business and technical perspective in requirement prioritization process.
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Chapter # 4

RESEARCH METHODOLOGY
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4. Research Methodology

Experiment is chosen as method for study design for carrying out research. It is an empirical
method for conducting research in software engineering. A controlled experiment is an
investigation of a testable hypothesis where one or more independent variables are
manipulated to- measure their effect on one or more dependent variables. Controlled
experiments allow us to determine in precise terms how the variables are related and,
specifically, whether a cause-effect relationship exists between them. Each combination of

values of the independent variables is a treatment (Easterbrook S, 2008).

“Controlled experiments offer several specific benefits. They allow us to conduct well
defined, focused studies, with the potential for statistically significant results. They allow us to
focus on specific variables, measures, and the relationships between them. They help us
formulate hypotheses by forcing us to clearly state the question being studied and allow us to
maximize the number of questions being asked. Such studies usually result in well defined
dependent and -independent variables and well-defined hypotheses. They result in the
identification of key variables and good proxies for those variables. They allow us to measure

the relationships among variables.” (Victor R, 2006}
A checklist is constructed according to the guidelines provided in (Jedlitschka A, 2005):

4.1Project Title

A Hybrid Technique for Requirements Prioritization - A controlled experiment.
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4.2 Structured Abstract
Purpose of this thesis is to provide better understanding of the limitation in the current
prioritization techniques. Based on these limitations we have proposed a new prioritization
technique “Hybrid technique for requirement prioritization”. We've tried to eliminate/minimize
the limitation in the existing prioritization techniques. To prove the effectiveness of the
proposed technique we’ll perform two an experiment to implement the proposed technique.
We'll also get an expert estimation on the same software projects upon which we implemented
the Hybrid technique. At the end we’ll perform an analysis based on our finding from

experiment and expert estimation in the results and discussion chapter.

4.3 Hypothesis
This should result in better understanding of the limitation in the current prioritization
techniques. Proposed software prioritization technique will eliminate/minimize the limitation in

the existing prioritization techniques.

4.4Experiment Design
We'll get the project description from stakeholder and formalize the raw description into
usecases. At phase 1 we'll use UseCase point method to calculate size, effort and time required
to complete the project. In phase 2 we’ll use hybrid technique matrix to prioritize requirement.
At the end we’ll get the same matrix filled out by industrial experts to match the results

obtained by hybrid technique.

4.5 Execution

Experiment execution consists of following phases:
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o calculaté size of the project, effort and time required for the selected set of

requirements using Use Case point method

¢ Use hybrid prioritization matrix to prioritize requirements set.

e Result and analysis

4.6 Study Analysis and Validation

Table 2 shows the matrix that will be used for data collection. Data will be populated after

implementing the Hybrid Technique. Figure shows the value distribution across each factor for

the selected.set of requirements. All requirements will be given value from scale 1-10, 10 being

the highest and 1 being the lowest.

Business Perspective Technical Perspective
Business Values (Vi ... Vn) Risks {R: ... Rm} |Score
- — - - Benefit|value - -
Ramt|Sales| Marketing | Competitive | Strategic| Customer Retention Tehnical | Business
V=7 V=t V=8 Va=10 V=7 TF=7 |Th=8! R:=-B | Rmz=5
ri
- r2
N

Table 2: Hybrid Technique matrix

Hybrid technique will provide us the value for each requirement against each factor.

Cumulative value will provide us combined score of each requirement. Requirement with

highest cumulative score will be the top priority requirement and requirement with the lowest

cumulative score will be the lowest priority requirement. Results validation will be qualitative in

nature and requirement engineer from the industry will be involved in validation. After getting

the values in matrix by implementing Hybrid technique the same matrix and requirements set
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will be used to get value from the‘requirement engineer (Industry experts). This will show
provide us with the expert priority for each requirement against each factor. The results can
then be validated with the data obtained from the expert to show the effectiveness of Hybrid

technique.

4.7 Interpretation
In this section we'll interpret the findings from the analysis presented in the previous section.
This includes an overview of the results; threats to validity, generalization {(where are the
results applicable?), as well as the (potential) impact on cost, time, and quality. We suggest
structuring the Interpretation section into the following subsections: Evaluation of Results and
Implications, Limitations of the Study, Inferences, and Lessons Learned. This section shall be

covered in results and analysis chapter.

4.8 Significance of Study
This study will help engineer's better understanding of limitations present in existing
prioritization technique and how these gaps/limitations can be eliminate/minimized using the
proposed technique. Proposed technique will help engineers focus on both business and

technical perspective during prioritization process.
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Chapter # 5

PROPOSED SOLUTION
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5. Proposed Solution

In this chapter we’ll discuss proposed solution in detail and then we will perform an experiment
to prove the effectiveness of proposed technique. As discuss in previous sections for proper
and effective prioritization it’s very important to consider both technical {(Henry, 1993)/criterion
(Barragans, 2005) and business (J.Azar, 2007) factors associated with requirement set to be
prioritize. There are many requirement prioritization techniques that focus on technical
perspective of requirement and some focus on business perspective but as shown in literature
review for effective and optimal prioritization engineer should focus on both technical and
business perspective of requirement. Therefore we’ve proposed a technique that will consider
both technical and business perspective while performing prioritization. It's very hard to
incorporate both these perspectives in prioritization process because existing prioritization
techniques are time consuming and error prone and if we include more factors for prioritization
the process will become more complex. We need a technique which is simpler and at the same
time focus on both perspectives of requirements, therefare we’ve selected VOP technique.
Case study performed in (J.Azar, 2007) shows that VOP provides effective results but it still lacks
some major areas. We proposed a technique “Hybrid-technique for requirement prioritization”
which focuses on both business factors and important technical factors identified in the
literature during requirement prioritization process. We’ve modified VOP process and the
matrix used in VOP technique. VOP calculates business values and two technical factors risk and
cost. VOP still neglects important technical factors individual value of each requirement,
benefit, resources and effort. As hybrid technique is based on VOP it’s important to provide

brief description of VOP technique.
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“VOP uses a framework that gives requirement engineers a foundation for prioritizing and
making decision about requirements. It provides visibility for all stakeholders during decision
making, eliminating lengthy discussions and arguments over individual requirements by
emphasizing the core business values. VOP is a quantitative method in which requirements are
prioritize based on numerical values assigned by engineer and stakeholders to each requirement

against core business values.

The first step in setting up a value oriented prioritization process is to establish a framework for
identifying the business’s core values and the relative relationships among those values. VOP
uses the relationships that exist between core business values to assess and prioritize
requirements and ensure their traceability. The VOP framework establishes a mechanism for
quantifying and ordering requirements for an application increment, a prototype, or a software
requirements specification. Company executives identify the core business values and use a
simple ordinal scale to weight them according to their importance to the organization. The
framework also supports the identification and weighting of business risk categories. Weighted
risk categories represent the organization’s tolerance for engaging in those risks. For example,
an organization. might be more tolerant with respect to taking a business risk and less tolerant

with respect to taking a technical risk. In VOP, risk is measured on a negative scale.

Using the core business values and risks, VOP constructs a prioritization matrix. Table 3
illustrates such a matrix, incorporating five business values and two types of risks. In this matrix,
V; is the weight . of business value i and R; is the weight of risk j. VOP then weights each

requirement reldtive to each specific business value and risk; the weighting scale is 0 {not
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important) to 10 (critical). W;; is the weight assigned to requirement ri with respect to business
value V; Likewise, W;; is the weight assigned to the requirement r; with respect to R;. Formally,
we can express the score, Sr, for each requirement r, in the set R of all possible requirements, as
the sum of its contribution to core business values minus the sum of its perceived risks. The total
core business value contribution is simply the product of.each value’s weight times the
weighting of that requirement with respect to that perceived risks is the product of each risk’s
weight times the requirement’s weighting with respect to that risk. Table B shows an example of
applying business value and risk weights within the VOP framework. In the example,
requirement r2 has a higher overall score than requirement r1, so it has a higher priority and is a

more logical choice for inclusion in the project’s core réquirements set” {J.Azar, 2007).

Business Valuesi{Vy ... V) , Risks (Ry ... Ry}
: ) ) ' Customer| -~ ‘ N
‘ Rqmt | Sales | Marketing | Competitive | Stratesic | Retention | Technical’| Business | Séore
e AVETL NG T Ve8] Veml0 T VT LRy =<8 | Ra=S )
S o .
r Wii Wi
Iy

Table 3: VOP matrix

5.1 Hybrid technique for requirement prioritization
VOP is one of the best approaches for requirement prioritization. It evaluates requirements
according to their impact on core business values. It also supports identification and weighing
of business risks and cost of implementing each requirement. VOP builds a prioritization matrix
using the core business values, requirements values and risk. This matrix shows the priority of

each requirement and the requirements that has higher priority is a more logical choice for
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inclusion in the requirement set for the current release. The output of VOP process is the
requirement set that should be implemented in the current release, but there are still few
major factors that are not judged in this process: the effort and resources required for each
requirement, the benefit of implementing the requirement set and individual value of each
requirement. We have modified matrix used in VOP to calculate benefit and value associated
with individual requirement and for effort and size we’ll use usecase points method.
“Use Case Points is a project estimation method that employs a project’s use cases to produce
an accurate estimate of a project’s size and effort”. The reason of using use case point method
is because we are mainly focusing on technical factors and use case point method analyzes
technical and environmental method for calculating size and effort. This will help engineer to
better understand and" assign correct weight to factors like risk, effort and resources in

prioritization matrix.

s

i
] ;
¥ ¥

Technical Perspective Business Perspective
ﬂ
Technical Factors Core Business Values
0 ot O Continuous improvement
Q Value Q Creativity
O Benefit Q customer Delight
Q Risk 0O Develop People
0O Dependency Constraints Q Rescurcefuiness
O sffort O Trust
03 Resources O (a wilf 1o} Succeed
01 Size L1 Being a market leader in terms of sales

& Customer retention

Figure 3: Requirement perspectives Efor hybrid technique
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Figure 3 shows both the perspective that hybrid technique will focus during prioritization

process.

Technical factors listed under column 1 has been identified from the literature that is present in
almost every software project and business values listed under column 2 will be selected by

clients/stakeholders based on their business.

Hybrid technique consists of following steps:

5.1.1 Step 1: Use Case Point Method
In step one we'll use UseCase point method to calculate effort and size of the project. To

calculate UCP following equation is used:

UCP = UUCP * TCF *ECF * PF

UUCP {Unadjusted Use Case Points)

TCF {Technical Complexity Factor)

ECF {Environment Complexity Factor)

PF (Productivity Factor)

UCP is the Size of the project. To calculate Time and effort:

UCP / 40 hours “for one man work week” .

Through Use Case point we calculated total size of project and by providing the project size we

calculated time and effort required to complete the project. This also help engineer to
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5.1.2 Step 2: Hybrid Technique Prioritization Matrix
In step 2 we’ll use prioritization matrix that hybrid technique use to prioritize requirement set

focusing on both business and technical perspective.

Business Perspective ) Technical Perspective
Business Values (V1 ....... Va} ) Risks (R: __Rm) |Score
- " - - Benefit|Value - -
Rqmt|Sales| Marketing | Competitive | Strategic| Customer Retention =t Tehnical | Business
Vi=7 V:=6 Vs=8 Vs3=10 Vo= TF=7 |TFc8| R:=8 Rmz=-5
ri
r2
N .

Table 4: Finalized hybrid technique data collection matrix

in this matrix (Table 4), V;is the weight of business value i, TFy is the weight of technical factors
kand R;is the weight of risk j. Each requirement then weight relative to there business values,
technical factors and risk; weighing scale is 0 {(not important) to 10 (critical). Wj; is the weight
assigned to requirement r; with respect to business value V,. Likewise, W’; is the weight
assigned to the requirement r; with respect to risks Rj, and W”;; is the weight assigned to
requirement r; with respect to technical factor TF,. Finally we can express the score Sr, for each
requirement r, in the set R of all possible requirements, as the sum of its contribution to core
business values ;;Ius sum of technical factors values minus the sum of its perceived risks. The
total core business value contribution is simply the product of each value’s weight (for both
business values and technical factors) times the weighting of that req-uirement with respect to
that perceived risks is the product of each risk’s weight times the requirement’s weighting with

respect to that risk.

Sr= W” + W'I.j + w"i.j
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5.2 Experiments
We've implemented hybrid technique on two sample projects online book shop and online

mentoring system.

5.3 Experiment #1: Online book shop

Following are the requirements for online book shop project as explained by client.

5.3.1 Project Description
New customers need to register first to get one account ID. After registration, the customer will
be assigned one account ID and he/she can login using account ID and password. One customer

can only register one account and each account must belong to exact one customer.

The bookstore keeps a large amount of books. Each book is identified by ISBN. For each book,
the bookstore also needs to record its authors’ names, title, edition, year, category, publisher,

quantity-in-stock, and price.

One customer can place any number of orders. For each order, the bookstore needs to record
who places this order, when, the order status, total price, shipping address, payment method,
bill address, and ordered books. Note there is only one shipping address and one billing address
for each order though the shipping address may not be the same as the billing address.
Currently for payment method, it only accepts credit card, hence the bookstore needs to record

credit card information.

Customers can also manage their shopping carts. One customer can have any number of

shopping carts. However, each shopping cart has exactly one customer. The shopping cart
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contains the following info: cart-1D, name, date-created, date-last-updated, books contained in

this shopping cart, etc.
Now we’ll implement hybrid technique to prioritize the requirements mentioned by client.

5.3.2 Step 1: Use Case Point Method
In step 1 we'll calculate size of the project, effort and time required for the selected set of

requirements using Use Case point method. This method consists of following phases:
Phase 1: Classification of use cases "

Phase 2: Determine and calculate the TCF.

Phase 3: Determine and calculate the ECF.

Phase 4: Determine UUCP

Phase 5: Calculate UCP

We are not showing full procedure for each phase as it will take ot of time. We are just

showing the values and the formulas we used to calculate these values during each phase.
Phase 1: Classification of use cases

UCO1: Register with Book Shop
UCO02: Login

UCO03: Request UnListed Book

UCO04: Locate Book by Title or Author

UCO05: Browse Book Catalogue
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UCO06: Pay for Order

UCO07: View Cart

UCO08: Remove ltem from Cart

UCO09: Add title to Cart

UC10: Cancel Order

UC11: Enquire on Order Status

Phase 2: Determine and calculate the TCF.

i

Perceived C alculated Factor
Metric :Description Weight ., (weight*perceived

Complexity : .

‘complexity)
TCFO1 Distributed System 2 5 10
TCFO2 Refpopse or throughput performance 1 n 4
objectives
TCFG3 End user efficiency (online) 1 2 2
TCFO4 Complex internal processing 1 4 4
TCFOS5 Code must be re-usable 1 2 2
TCF06 Easy to inatall 0.5 3 25
TCFQ7 'Easy to use 0.5 3 1.5
TCF08 Portable 2 3 &
TCF0S Easy to change i 3 3
TCFQ1G Cencurrent i 2 2
TCFO1E Includ special security features 1 2 2
TCFO12 Provide direct access for third parties 1 5 5
TCFO13 Spec.ml bser training faciities are : 3 3
required
‘Total: 47,
Table 5: Compute technical factors
TCF = 0.6 + (.01*TF). For table 5, the TCF = 1.07
Phase 3: Determine and calculate the ECF.
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Perceived TCF=
Metric  Description Weight Empact {weight*perceived
P complexity)
, ‘Familiar with Rattonal
ECFO1 Unified Process 135 4 6
ECFoy ~ pplication 05 3 L5
experience
ECpo3  Objectoriented 1 4 4
experience
ECF04 Lead analyst capabddity 0.3 4 2
ECF05  Motivation 1 3 3
ECF06  Stable requirements 2 4 8
ECF07 Part-time workers -1 0 0
ECF08 Difficult programming 1 3 3
language
Total: 215
Table 6: Compute environmental factors
ECF = 1.4 + (-0.03*TF). For table 6, the ECF = 0.75
Phase 4: Determine UUCP
Package Name Type Complexity
UCO01: User Management Register with Book Shop UseCase 3
UC02: User Management Login UseCasé 5
UC03: Select Books éRequest Unl isted Book UseCaze 5
U C{4: Select Books Locate Book by Title or Author UseCase 3
UCO3: Select Books Browse Book Catalogue UseCase 10
UCO6: Manage Order Pay for Order UseCaze 5:
UC07: Manage Order View Cart UseCase 5
UC08: Manage Order Remove Item from Cart UseCase 3
UC09: Manage Order Add title to Cant UseCaze S
UC10: Order Status Cancel Order UzeCaze 5,
UC11: Order Status iEnquire on Order Status UseCase 5
Total 60

Table 7: Unadjusted use case points

For table 7 UUCP=60.
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Phase 5: Calculate UCP
The UCP is calculated by multiplying the obtained varigablesv in previous phases:
UCP = TCP * ECF * UUCP * PF

“The Productivity Factor (PF) is a ratio of the number of man hours per use case point based on
past projects. If no historical data has been collectedj' a figure between 15 and 30 is suggested

by industry experts. A typical value is 20”.

For the values used in this experiment:
UCP = 1.07 * 0.75 * 60 * 20 = 963 hours.
Divide the UCP by 40 hours {for one man work week) = 24 man-weeks. Hence, for the values

used in this experiment, it would take one developer 24 weeks to complete the application.

5.3.3 Step 2: Hybrid Technique Prioritization Matrix
In step 2 we’ll use hybrid prioritization matrix to prioritize requirements set focusing on both

business and technical perspective.
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Business Perspective ‘ Technical Perspective
Rgmt Business Values (Vi ....... Vn} Risks {R: ... R} Scora
saes | rkeing | ST | orovemre | s | v | | Tl | s
v Vi=7 Vi=§ Vi=6 Vi=9 Vi=4 Vs=10 TF1=7 | TF2=8| R:=-8 Rz=-5
Register with Book Shop 5 4 6 7 7 5 13 6 7 7 235
Login 4 3 7 [ 5 6 4 5 ) 7 267
Request Unlisted Book {2} & 7 [ 8 9 8 7 8 5 s 356
Browse Book Catalogue {1) | 7 8 5 9 10 7 8 8 ‘5 4 3ss
Pay for Drder 3 2 6 8 7 5 5 4 8 8 188
View Cart 7 5 9 8 6 6 7 5 7 3 281
Remaove Item from Cart 3 2 S 6 N 4 3 5 B 7 143
Add tide to Cart (3) 5 6 8 7 7 5 6 7 [ S‘ 285
Cancel Order . 2 3 4 3 5 2 4 3 8 g 56
Enquire on Order Status 5 4 6 7 [ 5 [ 7 10 g 205

Table 8: Experiment #1: ranking of potential top 3 requirements after implementing hybrid prioritization matrix
4

Under business perspective we have organization core business values; every organization can
identify their own business values. Company executives identify the core business values and
use a simple ordinal scale to weight"sthem according to their importance to the organization. For
technical perspective we have Risk (technical and business), benefit and individual value of each
requirement. In hybrid technique risk is measured on a negative scale. Weighted risk categories
represent the organization’s tolerance for engaging in those risvlfs. For example, an organization
might be more tolerant with respect to taking a business risk and less tolerant with respect to
taking a technical risk. Stakeholders assigned weight to each requirement relative to there
importance for each business value. Requirement engineer assigned weight to each

requirement according to their impact for each technical factor.

According to the scores in table 8, the top three requirements are Browse Book Catalogue
(385), Request UnListed Book (356}, and Add title to Cart (285). The Result shows the benefit of

considering technical perspective along with core business values, if the process only

4|Page | MSSE



A HYBRID TECHNIQUE FOR REQUIREMENTS PRIORITIZATION 2012

considered the weighted business values, then requirement “View Cart” would have at number
three; the risks associated with this requirement lowered its score. The more logical choice of

inclusion would be requirement “Add title to Cart”.

5.4Experiment #2: Online Mentoring System

5.4.1 Project Description
Project “Online Mentoring System” is a purpose built mentoring system dedicated to an
individual university. Users can search for mentors and request some mentoring time from
them. Students by default get a certain amount of tuition time free, as do Mentors. Commercial
users must purchase this time in a pre-pay system, which counts down with use. During a

mentoring session users have the ability to discuss via text, sound or video.

5.4.2 Step 1: Use Case Point Method
Calculate size of the project, effort and time required for the selected set of requirements using

Use Case point method. This method consists of following phases:

Phase 1: Classification of use cases

UCO01: An email request for appointment for both mentors and mentees.
UC02: An email request confirmation for both mentors and mentees.
UCO03: Create multiple account types.

UCO04: Login

UCO5: Video/Sound/Text chat on a one-to-one basis.

UC06: Payment method for purchasing credits.

UCO7: Credits request.
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UCO8: An automated, traceable timing system for both Mentors and Mentees.

Phase 2: Determine and calculate the TCF.

. L ) Perceived ;Ca.lfu]ated F a::tor
Metric Description Weight Complexity "(wexght“?enewed
complexity)
TCEGL Distributed System 2 5 18
TCFO2 Response or throughput perforiance 1 4 4
objectives :
TCF03 End user efficiency (online) i 2 2
TCEO4 Complex internal processing i 4 ¢
TCEOS :‘Code must be re-uzable 1 2 2
TCEO6 Eaxy to install 05 5 25
TCEO7 Eas_, to use 05 3 13
TCFO3 Portable 2 3 6
TCEGS Eazy to change 1 3 3
TCEO01G Concusrent i 2 2
TCFO11 Includ special security features f 2 2
TCFO12 ‘Provide direct access for third parties | 1 3 3
TCEO13 Spe({iai vser tratning faciities are 1 3 3
‘required
Total: 47

Table 9: Experiment #2: Compute the technical factors

TCF = 0.6 + {.01*Total Factor). For table 9, the TCF = 1.07

Phase 3: Determine and calculate the ECF.
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Metric rBestx’&;ﬁum Weight I;m:;' (weight“perceived
o . | mer ‘complexity)
s Famx!zax with Ratiogal ! .
ECFOL g Process 15 E s
e 0.5 2 1
experience . : ;
ECpos  Objectotiented i s 5
‘experience
ECE04  Lead anatys capabma-f o.s: 2 v
ECFO3 'EMam’z}zon 1 1 1
ECFO6 __‘Stable reguirements 2 5 . 10:
EECF(M _ ‘Part-time workers L7 0 0
ECFO8 Diffcalt programming 2 i f
ianvug.ze S S . .
~ 1} Total: _ 26
Table 10: Experiment #2: Compute the environmental factors
ECF = 1.4 + (-0.03*TF). For Figure 10, the ECF=0.75
Phase 4: Determine UUCP
é?;gkage : ;}’ame ¥ fl‘ype - ‘Complexity”
- . ‘Anemailrequest for 5
UCO1: Email Management [appoiatment for both mentors  UseCase 5
and mentees -
- An email request for ;
UCO2: Email Management lappointment for both mentors  :UseCase 5
and mentees .
UCo3: User Management 'Create multiple account t*:pes ‘ UseCase bl
UCO4: User Management [Login UseCase . 4
s - .
UCOS: Select Books [Video/Sound Text ctat ona UseCase 10
. cne4o-one basis -
UCO6: Masiage ?ayment [Payment method for purchasing ' UseCase 10
credtts i
:t;CGz:Managei’ayment  Cradits request , ;LzseCase 3
- . Anavtomated, traceable timing |~ -
UCO8: User Management  system for both Mentorsand | 7
i Memees -
54}
Table 11: Experiment #2: Unadjusted use case points
For table 11, UUCP=54.
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Phase 5: Calculate UCP

The UCP is calculated by multiplying the obtained variables in previous phases:

UCP = TCP * ECF * UUCP * PF

For the values used in this experiment:

UCP =1.07 * 0.62 * 54 * 20 = 716.427 or 717 hours.

Divide the UCP by 40 hours {for one man work week) = 18 man-weeks. Hence, for the values

used in this experiment, it would take one developer 18 weeks to complete the application.

5.4.3 Step 2: Hybrid Technique Prioritization Matrix

In step 2 we’'ll use hybrid prioritization matrix to prioritize requirements focusing on both

business and technical perspective.

Business Perspective Technical Perspective
Business Values {Vt ....... V) Risks {R: ... Re}
Rqmit - Score
< : ime Benefit | Value
Resourcefulness | De¥elop | Customer [ Continuous to | Marketing Tehnical | Business
People | Satisfaction | Improvement
market £
Vi=7 V=8 V=4 Ve=b Ve=10 Vs=5 TFi=7 | TFz=8| R:=-8 Rz=-6

email requast for
appointment 3 2 6 G 4 4 5 ) 5 5 7 134
email request
confirmation 3 2 6 4] 4 4 5 4 3 7 118
Create multi;ﬂe :
account types (2) 5 3 8 4 ? 4 3 7 6 5 237
Login {3) 3 2 8 5 7 5 8 9 6 7 232
Video/SoundfText
chat (1) 7 & 8 3 g 3 7 1G 7 S 28%
Credits payment
methods 4 Q 10 & 2 5 5 6 5 4 is8
Credits request 4 3 g 3 6 s 5 4 7 8 164
Timing traceable

m 5 4 zZ s B 3 7 8 8 7 227

Table 12: Experiment #2: ranking of potential top 3 requirements after implementing hybrid prioritization matrix
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According to the scores in table 12, the top three requirements are Video/Sound/Text chat
(289), Create multiple account types (237), and Login (232). The Result shows the benefit of
considering technical perspective along with core business values, if the framework considered
only the weighted business values, then requirement “Timing traceable system” which is
currently at number four, would have been at number two; the risks associated with this
requirement lowered its score. Top three requirements are the more logical choices of
inclusion. Logically its not possible to implement “Timing traceable system” requirement at
number two because we can only trace time of registered users. That is why we have to first
complete requirement “Create multiple account types” and “Login” and then we can trace time
for registered users. Results of both experiments are discussed in details in chapter 6 (Results

and Analysis).
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Chapter # 6

RESULLS AND ANALYSIS
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6. Results and Analysis

Chapter 5 shows the results of implementing hybrid technique by performiﬁg two experiments
on two different projects. To validate and prove the effectiveness of results provided by hybrid
technique we've used industrial expert opinion on the same requirement set we performed
experiment. We've selected 3 industrial expert based on their experience: expert #1 (beginner -
less than 1 year experience), expert #2 (intermediate - between 2-3 years) and expert #3
(advance - more than 4 years). All three experts have experience in the selected project
domain. The experts experience in the selected domains let them better understand and

prioritize the requirements. Following are the opinion provided by experts:

6.1Results fxperiment #1; Online Book Shop
The scores in figure 4 shows the top three requirements to be Browse Book Catalogue (385),
Request Unlisted Book (356), and Add title to Cart (285). The Result shows the benefit of
considering technical perspective along with core business values, if the framework considered
only the weighted business values, then requirement “View Cart” would have been at number
three; the risks associated with this requirement lowered its score. The more logical choice of

inclusion would be requirement “Add title to Cart” which is currently at number 3.
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Cancel Order

Remove Item from Cart

Pay for Order

Enquire on Order Status

Login

Register with Book Shop ,

View Cart

Add title to Cart (3}

Request UnlListed Book (2)

Browse Book Catalogue (1)

Z

0 100 200 500
Browse Reques Registe Enquir Remov
t Add . .
Book . . View | r with . eon [Payfor| e Item : Cancel
UnListei title to Login
Catalog d Book Cart (3) Cart | Book Order { Order | from | Order
ue (1) 2) ‘Shop - | Status Cart
Mrisks 385 356 285 281 235 § 207 205 188 143 56
& business value/benefit/value; 455 | 421 { 358 { 359 ; 326 | 290 | 330 | 292 | 242 165

Figure 4: Graph showing ranked prioritized requirements — Experiment #1

in experiment #1 we have taken a sample project with 10 requirements and implemented
hybrid technique to prioritize selected requirement set. The end results of experiment are a
prioritized set of requirements according to their importance and possible sequence of
implementation. We’ve selected three industrial experts to prioritize the same requirements

set that we used in experiment according to their views and experience. Following are the

prioritized order of requirements according to expert’s opinion:
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6.1.1 Expert#1

£ 0O N U e w N R

Browse Book Catalogue (1)
Register with Book Shop
Login

Request Unlisted Book (2)
Add title to Cart (3)

View Cart

Cancel Order

Enquire on Order Status

Pay for Order

10. Remove Item from Cart

6.1.2 Expert#2

© ® N O VoA w N

Browse Book Catalogue (1)
Request UnlListed Book (2)
Add title to Cart (3)

View Cart

Remove Item from Cart
Register with Book Shop
Login

Enquire on Order Status

Pay for Order

10. Cancel Order

6.1.3 Expert#3

Browse Book Catalogue (1)

1
2. Request UnListed Book (2)
3.
4

Add title to Cart (3)

. View Cart

49)Page I

MSSE



A HYBRID TECHNIQUE FOR REQUIREMENTS PRIORITIZATION ! 2012

Register with Book Shop
Login

5
6
7. Enquire on Order Status
8. Pay for Order

9

Cancel Order

10. Remove Item from Cart

There is slight difference between the expert 1 prioritized requirement set and the one
provided by hybrid technique. "Browse Book Catalogue” is on top of list in both cases but
According to expert 1 opinion user registering and login process should be implemented first
and then “Request UnLiisted Book” and “Add title to Cart”. For expert #2 and 3 top 3
requirements are same. The prioritized requirement set for expert #2 and 3 are almost same

apart from some minor requirements at bottom of list.
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6.2 Results Experiment #2; Online Mentoring System

1 | I I ]
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Credits request
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Video/So . Timing | Credits . request | .
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#& business value/benefit/value; 393 315 322 333 232 268 216 208

Figure 5: Graph showing ranked prioritized requirements — Experiment #2

6.2.1 Expert#l

Video/Sound/Text chat (1)
Create multiple account types (2)
Login {3)

Timing traceable system

email request for appointment

email request confirmation

N9 U oA woN e

Credits payment methods
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8. Credits request

6.2.2 Expert #2

Video/Sound/Text chat (1)
Create multiple account types (2)
Login (3)

Credits request

Credits payment methods
Timing traceable system

email request for appointment

©® N o U A wNRe

email request confirmation

6.2.3 Expert#3

Video/Sound/Text chat (1)
Create multiple account types (2)
Login (3)

Timing traceable system

Credits request

Credits payment methods

email request for appointment

® N U R W NR

email request confirmation

Top three requirements are same according to all three experts’ opinion as prioritized by hybrid
technique. There are some variations in sequence after top three requirements apart from that
all three experts opinion suggests that current top three requirements should be implemented

for timely and successful completion of requirements set.

The discussion in the above sections shows the successful execution of Hybrid technique on

two projects. Expert’s opinion proves the effectiveness of results provided by hybrid technique.
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There is no major change in prioritized requirements set by experts and hybrid technique. The
selected candidates for opinion are experts in the selected pifoject domains thus they have
proper understanding of projects selected for experiments. There experience in the specific
domain let them effective prioritization of requirements as they have better understanding of
risks and values associated with every requirement. This shows that focusing on both business
and technical perspective of requirement during prioritization process helps engineers better
understand and prioritize the requirements, and experts opinions proves that the validity of

proposed approach.

6.3 Results and Evaluation
Based on our experimentation we’ve created profiling of various prioritization approaches as

shown in charts below.

160 - o : S ;n Process
% Models
g0 -
70
- 60 oo [ e ltoeative Dovelopment £
_5' 50 +- . R— Suciess Factor
g Ly - Linedr Development
(Y Sutcess Factor
o 30 -
10
0 Y % e "
AHP SERUM  EVOLVE  HYBRID
Prioritization Techniques

Figure 6: Experimental Evaluation Results of Various Prioritization Techniques with Hybrid technique (constraint — process
models)
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Average Cost (US K$)
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Figure 7: Experimental Evaluation Results of Various Prioritization Techniques with Hybrid technique (constraint — cost)}
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Figure 8: Experimental Evaluation Results of Various Prioritization Techniques with Hybrid technique (constraint — work
hours)
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Results clearly reveal that Hybrid technique is less time consuming, cost effective and produce
more precise results with high success ratio for both linear and iterative process models as

compared to other prioritization technigques.

6.4 Drawbacks
Previous section clearly demonstrates that hybrid prioritization technique is an effective and
optimal method for requirements prioritization. However there are some drawbacks associated

with hybrid technique listed below:

e |Integrating technical and business perspective and stakeholders and experts
involvement makes prioritization process bit complex.

e Engineer must be familiar with UseCase point method because step 1 of hybrid
technique use UseCase point method to calculate size, effort and time required for
completion

* Some mathematical skills are required as the process is manual
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Chapter # 7

CONCLUSIONS AND FUTURE WORK
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7. Conclusions

Literature shows the importance of requirement prioritization process and how the properly
prioritized requirements are crucial for successful and timely project completion. Researchers
have proposed many prioritization techniques and every technique is suffering from some
major drawbacks and limitations. One of the major disadvantages is that the current
prioritization techniques do not consider both technical and business perspective associated
with each and every requirement. The experiments performed in the previous section clearly
show the importance of focusing on both business and technical perspective during
prioritization process. The results provided by experiments shows that the proposed technique
provides optimized and effective way of requirements prioritization. Letting the stakeholders
decide the business factors that are important to their organization success and let them score
the requirements accordingly covers the business perspective of requirement and after that
requirement engineer scores the requirements agains} each technical factor for better inclusion
and exclusion criterion for each requirement. Experiment also shows the change in sequence of
requirements aftgr considering technical factors: benefits, individual requirement value and the
risk associated with each requirement. Even though the resulting order of prioritized
requirements changed slightly as scored by stakeholder but they still approves the resulting
requirement set as it provides more logical inclusion criteria and clear process of requirement
selection. Also, consideration of risk factor significantly improves the end results. Engineers
always have to use their domain experience to assess the risk factor. If the requirement
engineer has no experience in selected project domain it's not possible for them to assess the

risk factor-properly. In Hybrid technique engineers does not necessarily have the domain
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experience for risk assessment because hybrid technique provides formulated and structured
approach for risk calculation by using UseCase point method during earlier phases of hybrid
technique, by considering environmental complexity factor, technical complexity factor,
required time and effort for successful completion of project let them better understand and
score the risk factor properly in later phase of hybrid technique. This is also very helpful for
engineers who don’t have much experience in specific project domain. Following are some key

benefits and conclusion of this research work:

e Hybrid technique provides a structured way for requirements prioritization by covering
both business and technical factor and proper and effective method of risk assessment.

e Value based decision making

e More confident & comfortable decision making as decisions are taken on the basis of
actual requirement value rather than mere guess and also risks are assessed based on
formulated and structured approach rather than just engineer’s experience and
perception of risk.

¢ Proposed technique is beneficial for both for experienced and non-experience domain

experts.

7.1Future Work
Experimental results clearly demonstrated that hybrid technique is effective and optimal
method for requirements prioritization. However there’s still room for improvement. Although
this process is time and cost efficient and by automating the process we can reduce the

complexity of hybrid technique and make it more time and cost efficient.
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