
                                                 International Journal of Reviews in Computing 
        © 2009 IJRIC. All rights reserved.                                                                          IJRIC                                             

 
                                                                          www.ijric.org                                                                E-ISSN: 2076-3336 

 
1 

 

A REVIEW OF VALUE-BASED REQUIREMENTS 
ENGINEERING (RE) FOR VALUE WEBS 

 
1MUHAMMAD IMRAN BABAR, 2S. A. K. GHAYYUR 

 
1Research Scholar, Department of Computer Science, International Islamic University Islamabad 

PAKSITAN 
2Asst. Professor , Department of Computer Science, International Islamic University Islamabad 

PAKSITAN 
 

E-mail: 1mimranbabar@yahoo.com, 2shahbaz.ahmed@iiu.edu.pk  
 
 

ABSTRACT 
 

In the review the focus is on the value-based requirement engineering for value webs. The value webs 
promote the concepts of e-business and e- commerce in terms of e-services. An e-business provides a 
procedure to transform business relationships between B2C, B2B, intra-Business and C2C. Such 
information systems are interconnected through internet technology and the exchange of economic objects 
for different actors is being performed. The basic inclination towards development of such value-based web 
applications forces the individuals to apply the requirements engineering techniques. These techniques are 
used to elicit the interests and constraints of the involved stakeholders at various levels. Value webs are 
value oriented with respect to economics. The innovative requirement engineering approaches are being 
required for value-centered business and these approaches integrate the benefit with the application for the 
companies. Further in this paper a logical interface approach is being adopted for requirement engineering 
or requirement gathering using linear requirements change at initial stage of RE. Simply speaking 
something must be novel and innovative to support the value-based paradigm. 
 
Keywords: Innovative Idea, Value-Based RE, Value Web Applications, Issues, RE Approaches 
  
1. INTRODUCTION 
 
Web development is a very vast field and the 
business community is taking keen interests in 
such value oriented possibilities through e-
commerce approach. Such systems support an 
innovative idea or simply a new worth is being 
given to the application. The innovation brings 
certain complexities during design and 
development phases which are too difficult to 
handle and the development of such products is 
very hard to expose easily. The web technology 
play an important role in product business which 
can either be commercial or non-commercial 
products. 
 
So technically speaking the complexities can 
only be removed if the stakeholders at all levels 
are treated more pragmatically to elicit the 
requirements of the stakeholders at business 
industry and to elicit the requirements of the 
users outside the industry. These requirements 
are ultimately treated as the system requirements. 
The stakeholders in the case of value business 

are distributed so the elicitation of the 
requirements is prone to hardships. Because clear 
requirements will help in full profit otherwise 
vague requirements will ultimately lead towards 
low quality. Good quality always yields an eye 
catching scenario for the actors.  
 

 
2. REQUIREMENT ENGINEERING 
 
Requirement Engineering (RE) provides a 
systematic approach. An RE process is a 
combination of three phases i.e. elicitation, 
specifications and validation. The elicitation 
techniques in requirement engineering are 
focused around the hidden needs which must be 
emerged obviously. For these hidden 
requirements interviews, meetings and 
discussions are being held with stakeholders at 
various levels. The different requirement models 
are being developed on the basis of these 
requirements which are gathered during the 
elicitation process. A solution is being provided 
on the basis of requirement specifications in the 
form of software or information system.  In the 



                                                 International Journal of Reviews in Computing 
        © 2009 IJRIC. All rights reserved.                                                                          IJRIC                                             

 
                                                                          www.ijric.org                                                                E-ISSN: 2076-3336 

 
2 

 

last we have to validate the requirements that 
either they are according to the interests or 
constraints of the stakeholders if so then it’s right 
otherwise recheck the specifications and 
revalidate them. 
 
Requirement Engineering process has basically 
two folds i.e. requirements in terms of firstly 
user or stakeholder level and secondly in terms 
of thin or thick client or simply in face of 
technicality. The web development is actually 
following a traditional approach which is client-
server approach. The servers in case of value 
webs store the value data while the clients 
retrieve that value data using the machine which 
behaves as a server and at the same time as a 
client. So the architecture of the World Wide 
Web presents a scenario of requirements in terms 
of thin or thick client. The web was developed in 
1990 at CERN in Geneva to accommodate the 
data of the scientists and its quick retrieval to the 
scientists in terms of some value. In such cases 
the basic value is the data which was being 
shared through that website among different 
people working in the same vicinity. So the 
World Wide Web was developed keeping in 
view the requirements of the scientists. So this 
scenario is representing the requirements in 
terms of users/actors or stakeholders.  
 
Fraternali described the following requirements 
for the web applications under development 
which also best applies to value webs: 
 

 To handle both structured and non-
structured data 

 Navigation through interfaces must be 
made easy for easy exploration  

 Graphics must be of good quality 
 Proactive behavior in terms of 

recommendation and filtering.  
 
       Further the key elements which are a 

part of the development of value webs are: 
 

 Search 
 Tagging 
 User involvement, interaction and 

collaboration. 
 

These components are being considered as a 
requirement standard for any sort of web 
application. 
 
The elicitation of the functional and non-
functional requirements is also a vital element in 

engineering a value based web application. So 
the discrimination of the functional and non-
functional requirements at an early phase is very 
essential. The prioritization technique can easily 
be evaluated in the case of goals of the 
stakeholders which mean the first priority is the 
goal around which the application is going to be 
developed. Such a prioritized RE approach in 
case of value web is also mandatory. 

 
3. EXPLORATION OF INNOVATIVE IDEA 
 
The novel idea which is being adopted for a 
value oriented e-commerce business demands 
special considerations that how and when the 
idea should be exposed. An innovative e-
commerce idea can only be implemented using a 
commercial product which is still unknown in 
the industry. Such an innovative idea can only be 
enabled by using internet with a heterogeneous 
nature due to some other collaborating 
technologies.  The core issue which lies in the 
idea is that either its economic centric or not. If 
the idea is not economic centric then the 
finishing of the idea is required. To find an idea 
the prevailing technology scenarios also play a 
vital role i.e. the knowledge of the technologies 
is very essential. If an idea addresses some 
concern then it must be handled technically or by 
inducing a change in it.  
 
The stakeholders must have a common 
consensus on the innovation of the idea. Further 
the idea must be purified in the light of 
weaknesses and strengths of earlier idea’s 
implementation on the basis of value terms. 
Simply the value idea must be economic 
oriented. The complete dissection of the idea is 
essential in terms of value perspective and then 
later the thorough requirement process will start 
from the roots efficiently. These ideas are 
simulated in terms of models. The models are 
actually the reflection of requirement 
specifications which must be fulfilled. 
 
4. ROLE OF STAKEHOLDERS 
 
As the innovative idea, is the core of making 
wealth, is very essential so the stakeholders 
involved at different levels like Senior 
Management, Finance Department, Marketing 
etc. when start discussions on the idea then it 
produces a sort of mess in the clarity. The 
unlimited range of stakeholders is involved in 
finalizing an innovative idea which would 
benefit the industry handsomely. The financial 
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stakeholders have concerns with the profit 
associated with the idea so their interests are 
being prioritized fully. The complexities 
involved and heterogeneous nature of the web 
systems demands the considerations of business 
and technology at par. Business-IT alignment is 
also of great importance for launching a 
successful value web system. The interests of the 
information technology stakeholders are also of 
great account in value web engineering. The 
value models, which are being derived during the 
exploration phases of the innovative idea, 
provide only the problem solutions to the 
business community but not to the software 
developers. The developers possess the 
blueprints of the models for implementation of 
the application. And the developer has to 
develop the application from scratch or the 
existing projects can also be reusable depending 
upon their functionality for the value web 
systems. 
 
5. ISSUES IN VALUE WEBS 
  
The web model specifications, in the case of 
value propositions, are interpreted differently by 
different stakeholders. And this creates the 
problem for the developers to develop a more 
precise application which is required to be 
launched. For the value oriented models there is 
no specified procedure in UML (Unified 
Modeling Language) which provides a robust 
way to express the requirements in different 
angles. And the modeling of value propositions 
demands common understanding of the 
stakeholders. 

 
The validation of the novel idea is being checked 
by the stakeholders in terms of its feasibility. 
The feasibility study is being performed on the 
basis of economical and technical perspective. 
After feasibility study for a value web 
development the timeframe for the 
implementation of the innovative idea is very 
limited. The fast changing technologies trend and 
the idea launched loose the interests of the actors 
if launched earlier so a tight timeframe is always 
the first priority of the companies.  

 
The enterprises for which the value webs are 
developed are hierarchical in nature but there 
always exists a central authority. Which means a 
sole decision maker heads the enterprise. But the 
value webs are lacking such a single decision 
point. This produces conflicts of interests which 
induce serious types of complications in system 

planning process. As actors in value webs play a 
vital role in perspective of profit and loss 
sharing. So each actor will involve in the 
business only after checking the feasibility of the 
potential benefit which it can obtained. The 
participation in the business is economic-
centered and on the basis of the services which 
are provided and provided by whom. All these 
are management oriented issues so such issues 
must be resolved at requirement engineering 
phase in the form of models and the documents 
of services provided in the innovative idea are 
delivered to IT stakeholders. The IT stakeholders 
take part in checking the viability of the value 
oriented idea regarding the interests of different 
actors.  
 
6. RE APPROACHES 

 
As it is noted that the feasibility of innovative 
idea and the common understanding among 
stakeholders is very essential before following a 
proper way to apply requirement engineering. 
Different requirement engineering approaches 
are used to develop the e-commerce information 
systems. So now we will have to see the various 
approaches regarding requirement engineering 
for developing such innovative systems 

 
The short time spans are taken in account during 
development of e-commerce information 
systems which can range from three to six 
months. A small community is involved in the 
development of value idea which utilizes just a 
fraction of the given timeframe. So for the idea 
the limited resources are required. And at this 
initial stage of requirement engineering the 
lightweight approach is being used. The 
lightweight formal methods are being adopted at 
this stage. According to Gervasi and Nuseibeh 
(2000) by adopting a lightweight approach the 
RE costs just becomes a fraction of the overall 
RE cost. 
 
In RE a graphical conceptual modeling 
approach is used to formally represent the 
physical and social world in terms of 
understanding and communications (Mylopoylos 
1992). Here formal means that to reason about 
knowledge (Loukopoulos & Karakostas 1995). 
The approach is prominent in explaining the 
requirements of the system. If the stakeholders 
follow the natural language for representing the 
requirements instead of using the graphical 
approach. The natural approach induces issues of 
irrelevant data, incomplete information, over-
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specification, contradictions, ambiguity, forward 
references, and wishful thinking (Meyer 1985). 

 
As the Information Systems are complex to 
develop due to different perspectives of different 
stakeholders so the differences in perspectives 
arise due to the differences in skills, 
responsibilities, expertise and knowledge of the 
involved stakeholders (Frinkelstein et al. 1992).  
This induces a multi-perspective problem which 
can only be dealt with a multi-viewpoints way. A 
viewpoint can be idea of an agent, actor, 
knowledge source or role in Information Systems 
Development along with the idea of a view or 
perspective. In multi-viewpoint approach the 
basic need of the process is to sort out the 
relevant viewpoints of the stakeholders. Because 
in value web application development the 
viewpoints must be economic-oriented.  

 
A scenario based approach for requirement 
engineering has also its prominent place in 
explaining, validating and assessing the user 
requirements easily. Rolland et al. (1998) has 
presented the scenario in the following four 
different perspectives. 
 

 The purpose to use the scenario  
 The contents described in the scenario 
 Form of the scenario and  
 Lifecycle of the scenario 

 
Anton and Potts (1998) differentiated the 
scenarios on the basis of their purpose i.e. 
 

1. Operational scenarios 
2. Evolutionary scenarios 

 
Along with requirements the goals of the 
information system are taken in account 
seriously which is a part of goal oriented 
requirement engineering. The role of actors in a 
value based information system is crucial 
because the actors provide economic features to 
each other. Simply an economic value aware 
approach is being used which in turn is based on 
Return on Investment (ROI). The economic 
perspective is that how much wealth is generated 
through the idea. And this is something new for 
requirement engineer to cope with great 
expertise.  
 
7. PROPOSED RE APPROACH FOR 

VALUE WEB 
 

As it is noted that the value webs are economic-
centered that are associated with some value 
generation in terms of profit for the industry. So 
the need of profound requirement engineering is 
very essential for achieving the goal in terms of 
innovation. Firstly we have collected the initial 
data or requirements from the most prioritized 
involved stakeholders. Then after gathering this 
data we will build a logical interface in terms of 
graphical notations to represent the needs of the 
innovative idea at initial stage. The logical 
interface will represent an overview of the 
application that will be facing the world trends. 
Later the change will be accommodated in such a 
way that for it the linear approach is being 
followed. That whenever a change is required in 
constraints the logical interface will also be 
changed according to the new requirements 
which are being added. This will slow down the 
speed of the change of requirements and 
ultimately will result in a more precise logical 
requirement interface. Further the requirements 
will also be broken down into sub logical 
interfaces and these sub interfaces will behave as 
the clusters of requirements associated with the 
overall application. When we will have to see the 
approach we can relate it with the light weight 
approach because it will also help us to gather 
the maximum value oriented requirements in a 
short timeframe. Simply this technique is 
defining a refinement criterion for requirements. 
The proposed scenario can be represented 
graphically as: 

 
 

Figure: Logical Interface Approach for RE 
The benefit of this approach is at the different 
level of requirements gathering. Further it will 
help to elicit the requirements. The elicitation of 
the requirements is dependant upon a good 
interface which provides clarity to the involved 
stakeholders. After taking an observation of the 
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interface the stakeholders will automatically 
judge the needs which are needed further to 
elaborate the value or innovative idea in value 
web application. And in that approach we will 
have to follow an iterative development i.e. to 
see the active change and interface will get 
improved and ultimately will lead the parties to 
the required objective. For it the empirical 
evidence can be obtained by performing an 
experiment.  

 
8. PROCESS ADOPTED FOR THE      

PROPOSED APPROACH 
 
Before indulging into the process it is essential to 
describe the proposed steps which must be 
followed. As we have noted in the earlier 
research that for gathering the requirements from 
different stakeholders we have to conduct 
meetings with them involving all the 
stakeholders. But in the research the priority 
technique is being proposed for the stakeholders 
i.e. instead of involving all the stakeholders at 
once prioritized them on the basis of their role in 
the economic idea. And then later involve the 
stakeholders regarding the priority in which they 
lie. So we will divide the stakeholders into three 
categories which are as under: 
 

1. Highly Prioritized 
2. Low Prioritized 
3. Least Prioritized 

 
This priority would be on the basis of the 
involvement of the stakeholders in the business. 
For that we will have to follow a sort of Role 
Action Process Model based on the stakeholders 
which are being prioritized. The requirement 
engineer would conduct the meetings with the 
stakeholders keeping in view their priority which 
is considered as the caterpillar for our proposed 
approach instead of creating a mess. After 
getting the core requirements and understanding 
of the problem the requirement engineer would 
build the outline requirement specifications. 
Then the requirement engineer would build a 
logical application interface of the problem 
which will behave as a kind of solution for the 
problem. The first interface will be build after 
conducting the meetings with all priorities. It 
will behave as a prototype without any functions 
and would be implemented graphically on the 
paper. A hard copy of the interface will be sent 
to all the stakeholders for evaluation and for any 
change if required by the stakeholders. And if 
changes applicable after the first review then we 

will see the impact of all the changes on the 
application if the change works well for the idea, 
in the domain of stakeholders’ interests, adopt it 
otherwise discard the change after getting a 
consensus of the actors. Once the change 
introduced we will modify our logical interface. 
And a copy of it will again be sent in the court of 
stakeholders for re-evaluation. If change required 
then again build the interface according to the 
required constraints. So we will have to follow 
an iterative way for the implementation of our 
approach. Simply we have to see the impact of 
change on the idea that either it is worth 
something or just a labor. At the end there must 
be consensus among the stakeholder to 
implement the idea. The technique will help us 
not only in performing the tasks in less time but 
also in refining and implementing the innovative 
idea. The activities which are involved in the 
requirement process are shown in the following 
figure: 

 
 
Figure: Activities Involved in Logical Interface 

Approach 
 
9. COMPARATIVE ANALYSIS 
 
As the approach which is being proposed for 
requirement engineering is proposed to cover all 
the approaches which are discussed earlier. In 
the approach the lightweight, graphical modeling 
and scenario based approaches are being merged 
so that we will be able to perform the 
requirement engineering process in a more 
robust way. All the pervious approaches are 
focusing either one or two of the aspects but the 
Logical Interface Approach can help to complete 
the RE process in less timeframe implementing 
the graphical interfaces which will be describing 
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the scenarios given by stakeholders. So the 
approach is multidimensional covering most of 
the critical issues. The one major critical issue is 
to enlighten the innovative idea’s 
implementation. The Logical Interface Approach 
covers the following issues: 
 

1. Less timeframe. 
2. Refinement of innovative idea in value 

webs. 
3. Improved scenarios 
4. Clustering for integration. 
5. Easy change impact analysis. 

 
10. CONCLUSION 
 
In this paper a review is conducted for value-
based requirement engineering for value webs. 
The data is collected from different research 
approaches which have been performed earlier. 
And a new technique Logical Interface 
Approach for gathering requirements is also 
presented. In this technique the major focus is on 
requirements purification. The purification of 
requirements in terms of economic business that 
at which extent the purified requirements will be 
helpful and ultimately beneficial in a short 
timeframe. Different issues regarding the 
development of value web applications are 
identified in perspective of requirement 
engineering. And different approaches are 
presented to handle these issues. 
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