
 
 

Institutionen för datavetenskap 
Department of Computer and Information Science 

Master thesis 

Quality Assurance Techniques in OpenUP 
by 

Raham Sardar and Usman Fazal 

LIU-IDA/LITH-EX-A--11/005--SE 

 2011-02-04 

 

Linköpings universitet 
SE-581 83 Linköping, Sweden 

Linköpings universitet 
581 83 Linköping 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 



 

 
 

 

 
 
 
 

Master Thesis 

Quality Assurance Techniques in OpenUP 
 

by 

Raham Sardar and Usman Fazal 

LIU-IDA/LITH-EX-A--11/005--SE 

2011-02-04 
 
 
 
 
 
 
 
 
 
Supervisor & Examiner:  Kristian Sandahl, IDA 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Abstract 
 

i 
 

Abstract 

Agile methods change the software processes. Agile processes such as Scrum, Extreme 

Programming (XP), Open Unified Process (OpenUP) etc. have techniques that improve software 

quality. No doubt that the purpose of these techniques is to inject quality assurance into the 

project under development.  This thesis presents quality assurance techniques in Open Unified 

Process (OpenUP) along with comparative study to extreme programming (XP) for agile 

software development. OpenUP is an agile and unified process that contains the minimal set of 

practices that help teams to be more effective in developing software. It assists to achieve quality 

by an iterative and incremental approach with artifacts, checklists, guidelines, disciplines and 

roles.  On the other side XP emphasizes on values such as communication, feedback, respect, 

and courage. In addition, XP prescribes a collection of techniques, which aim to improve 

software quality.  

Both these processes have the same purpose, to develop software that meets the stakeholder’s 

needs and expectations, however they uses different approaches to achieve their goals. This 

thesis compares both processes in four different points of view, by comparing their quality 

techniques, focus in time, and cost of usage and social perspective. We have proposed an extra 

role of the quality coordinator (QC) in OpenUP/XP.  QC can support and coordinate project in 

all quality assurance activities. The objective of an extra role is to use the knowledge of QC to 

achieve highest possible product quality in software development process.  

Keywords: Agile Development, Quality assurance (QA), Open unified process (OpenUP), 

extreme programming (XP), Quality coordinator (QC)  
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Chapter 1 
 
 

INTRODUCTION 
The whole process of Software engineering strongly emphasizes rapid delivery of high quality 

software. A number of different processes, models and tools are used to guarantee quality 

assurance. Software development processes is a key success factor to attain high quality 

software. [1] According to the eclipse foundation Open Unified Process (OpenUP) is an agile 

and unified process that contains the minimal set of practices that help teams to be more effective 

in developing software. OpenUP adopts agile philosophy that stresses on the collaborative nature 

of software development and reduces management and process overhead, enhances the 

efficiency of team to meet customer expectation. [2] 

OpenUP supports attaining software quality by iterative and incremental process imposing 

frequent feedback about quality, qualifying quality criteria for artifacts (checklist), providing 

templates, providing quality assurance process elements, roles and specifying techniques which 

helps achieving quality. Furthermore, OpenUP has the ability to extend some elements of 

rational unified process (RUP) such as quality evaluation and quality measurement. [3] The key 

practices of concurrent testing, continuous integration, iterative development, test driven 

development, risk value life cycle etc. attempt to deliver high quality software within specified 

time and budget. These practices cover the most important areas of software development. To 

taste the real quality of the process in OpenUP software development, there is a need to get it 

organized. 

The four core principles of OpenUP software development stresses to deliver quality software 

that is valuable to customers. The OpenUP “evolve continuously to obtain feedback and 

improve” [2] principle supports practices to allow the team to interact with the stakeholders early 

and continuously, and present incremental value to them. The purpose of this principle is to 
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obtain feedback to enhance the process and the product of the project team. It is easy to obtain 

the project status by objectively measuring progress of the delivery of final software. 

Furthermore, it is also possible for team members to measure progress of the project in terms of 

achieving a milestone or passing test cases. The quality measurement criteria comprise several 

measures such as defect counts/trends, performance, satisfaction or acceptability, test coverage 

and compliance. OpenUP does not have the functionalities or features for quality measurement, 

but it is possible to extend it with techniques and tools such as JIRA, JMeter, and Coverage. [3] 

[4] 

A project developed under Extreme Programming (XP) has several different roles such as 

customer, developer and tracker, each role has its own responsibilities and rights. XP allows the 

customers to measure the progress of the development project at any time through acceptance 

tests. The tracker measures and communicates the team progress such as team velocity that 

measures the time of work done on the project. Some other necessary information includes the 

total of overtime worked, the ratio of tests pass/fail, and changes in velocity. These numbers give 

a clear picture if the project follows schedule for a given iteration. [5] 

A Company should have many tools for business survival and SQA is one of them that can be 

used effectively. SQA enables to reduced time to market, reduced software development costs, 

improved productivity, and a high ROI. To produce a highly efficient and effective application 

has to use SQA program in software development process. For successful operation of SQA 

program we need several resources and a quality coordinator (QC) is one of them.  The main 

responsibilities of quality coordinator include: [6] [7] 

 Train and manage the software quality assurance plan 

 Establish and keep a schedule of SQA conducted activities 

 Process adoption and product assessments 

 Discover and record observation, risks, and non-compliances from software assurance 

related activities 

 Escalate critical issues that are not possible to decide within the project 

 Prepare and manage measurement metrics  

 Make sure that quality assurance methods used are compatible. 
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1.1 RESEARCH QUESTIONS 

Software industries emphasize developing quality software and fault free products can be 

regarded as the highest quality.  Software methodology provides a right direction to develop 

quality product in a right manner. SQA is considered driving authorities for quality or services in 

an organization. Our research answering several questions: 

 What are the strength, weaknesses and applicability in OpenUP /XP with respect to 

quality assurance? 

 Is there a role for quality coordinator (QC) in OpenUP/XP software development 

according to the existing literature? 

 Do we need quality coordinator (QC) for OpenUP/XP and how we can benefit from it? 

1.2 PURPOSE/OBJECTIVES 

There are different claims that agile methodologies deliver high quality software quickly and 

continuously. By analyzing the quality assurance techniques used in projects developed under 

Open Unified Process (OpenUP)/XP, we will put forward suggestions for improvements. We 

expect that this thesis may be beneficial for project managers, analysts, developers and testers.  

Of the use of these techniques, we are also interested in the synergy effects that might come from 

conscious coordination.  

1.3 METHODOLOGY  

Methodology is necessary to adopt during the research because it keeps the research on track as 

well as structured, measured and organized. According to Cambridge dictionary methodology 

means “a system of ways of doing, teaching or studying something”. The three most used 

approaches qualitative, quantitative and mixed. Our research is connected to qualitative approach 

in the form of detailed and widespread literature study. The literature study includes existing 

articles, books and web resources. To recognize most critical problems in our area of study, we 

used these literature results to suggest and constructed a solution so as to overcome these 

problems. The literature and books are achieved from the Linköping University library, 

electronic databases and internet. The web resources include: 

 Inspec/Engineering village 

 IEEE Explorer 
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 Google search engine 

  Ebrary 

 ACM Digital Library 

We collected information specially focusing on QA techniques and related techniques in 

OpenUP/Extreme Programming. To find suitable literature of our area of interest, we used 

various keywords such as quality assurance techniques, Open Unified Process, Extreme 

Programming etc. in above research databases and search engines.  

1.4 THESIS OUTLINE 

The first chapter provides the overview of the thesis. It also explained the methodology, research 

questions, scope and purpose/objective of the thesis.  

The second chapter theoretical framework describes some software engineering processes and its 

perspective of quality. IBM software engineering platform, OpenUP tools and plug-ins and SQA 

standard IEEE std. 730 are also described. 

The third chapter provides the overview of OpenUP roles, tasks, and artifacts. These quality 

techniques make OpenUP more efficient to develop healthy and successful software. The main 

description of each role is described with tasks and artifacts.  

Chapter four focuses on the similarities and differences of the best quality techniques, process 

disciplines and scope of use. It compares both processes in three aspects quality techniques, 

focus in time, and cost of usage and social perspective.  

Chapter five provides possible improvements, while chapter six presents conclusion and 

summary of the results.  
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Chapter 2 
 
 

THEORETICAL FRAMEWORK  
2.1 UNIFIED PROCESS 

The unified process is an iterative and incremental process framework for software development. 

It is applicable for both small scale and large scale software projects. The unified process 

lifecycle divides a project into four phases: Inception, Elaboration, Construction, and Transition. 

A brief description of these four phases and their specific objectives are as follows: [13] 

1. Inception: During the inception phase, scope of the system is set up. The system scope 

includes a concrete knowledge of what system to build, by focus on understanding of the 

requirements. Identify and provide solution for business risks and construct the business 

case for the project.   

2. Elaboration: Main aims of the Elaboration phase is to address major risks factors and to 

set up and validate the executable architecture, including subsystems, key components, 

and their interfaces.  

3. Construction:  During the construction phase, the first operational version of the software 

is started after an executable architecture that switches the main concentration of the team 

to polishing, tuning, and guarantee successful deployment. During Construction phase 

common UML (Unified Modeling Language) diagrams can be used. The UML diagrams 

include State, Sequence, Activity, Collaboration and Interaction Overview diagrams.  

4. Transaction: The primary focus of this phase is to make sure that the system according to 

its users needs by testing the software product for release and producing slight changes 

based on user opinion.  
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Figure 2.1 the Unified Process Lifecycle 

The phase contains as many possible iterations (Figure 2.1) that is necessary to achieve the 

business goals of that phase. Some Product increments are deployed to choose project 

stakeholders and other may be used by clients.  

2.1.1 Rational Unified Process (RUP) 

The Rational Unified Process (RUP) is a framework for software development, developed by 

Rational Software, purchased by IBM in Feb 2003. It is widely adopted used by thousands of 

projects, in a broad range of organizations worldwide. From a user perspective, RUP extends 

Eclipse Process Framework with additional content, permitting development teams members to 

scale their method to do the following: [13] 

 Develop systems according to quality standards such as SOX, ISO 9001, or SEI CMMI. 

 Large scale distributed development needs procedures such as model-driven architecture 

(MDA), requirement traceability, or analysis models. 

 Providing guidance on related technologies such as .NET and J2EE, and using IBM tools. 

RUP follows the Unified Process (UP) lifecycle and stresses to adopt the development process to 

the requirements of the system. RUP provides many processes that can either be “out of the box” 

or further customized. These processes contain processes for service oriented architecture 

(SOA), System Engineering, Maintenance Project, Large-Scale application development, Small 

Project and so on. Additional processes can be added. IBM Rational Method Composer is used 

to customize these processes or build a new process. One of the main benefits of RUP is that a 
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process is more important when computerized by tools. Hence, a primary feature of RUP is tight 

combination with developer tools that makes it an essential part of the development environment. 

The Rational Unified Process provides the following best practices: 

1. Develop software iteratively  

2. Modeling software 

3. Manage requirements 

4. Develop quality software 

5. Accept changes 

6. Apply component based architectures  

2.1.2 Essential Unified Process (EssUP) 

EssUP produced by Ivar Jacobson International is released in 2006. It is an agile, iterative, 

lightweight software development process.  It emphasizes on offering a minimum set of essential 

practices in a manner that is easy to use, more agile and attractive. Here are some technical and 

cross-cutting practices of EssUP that provide confidence that you build up good software and 

encourage useful process enhancement and team working: [14] 

 Architecture Essentials – practice makes sure that the desired architecture is according 

to the project objective. It enables the team to identify the technical risks and distribute 

decisions around the organization. 

 Iterative Essentials – developing the software in iterations that enable you to identify 

risks, monitoring and managing the project. It enables the team to: 

o Effectively handle quality, cost and time expectations 

o To be more agile 

o Deliver high quality 

o Fast feedback from users and customers 

 Product Essentials – practice allows making close relationship to the customers and 

addresses major releases. It permits your team to develop a good business ground for the 

system. Product essential makes sure the project meets the needs of stakeholders and 

engaged the stakeholders in the major decisions. 
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 Component Essentials – practice enables you to develop software in a short, and 

scalable way that use the characteristics inherent object oriented programming (OOP). 

 Process Essentials – practice enables you to simply adopt the procedure of working from 

the base offered by the EssUP set of practices. It enable you to: 

o Identify and assemble a set of tools and practices to support project objectives. 

o Presents a set of new practices as needed 

o Combine local and standard practices 

 Team Essentials – practice helps to integrate and communicate the team more 

effectively.  

 Modeling Essentials – practice allows you to improve communication within team, 

capture proper detail and improve project quality. It enables team to: 

o Apply accurate models to projects 

o Make clear communication between the requirements and structure of a system  

o Focus on necessary documentation and modeling paralysis 

2.1.3 Extreme Programming (XP) 

Extreme Programming (XP) is developed by Kent Beck and one of the famous agile 

methodologies. XP is an approach that needs skilled people adhering to a core set of principles. 

XP emphasizes on values such is communication, feedback, simplicity, respect, and courage. In 

addition, it prescribes a collection of practices, which aims to improve software quality. Here is a 

list that describes some primary practices: [13] 

 Sit together – Set together and communicate effectively in the same office or room 

space. 

 Informative workspace – focus on questions such as how the project is going, items that 

are under working, and issues that you are facing. 

 Whole team – discuses how to build a solid team that requires a set of skills to complete 

the project. 

 Pair programming – advise to write production code together, thus observing and 

assisting the other developer writes the code. 

 Continuous integration – goals at decreasing the whole cost of integration. 
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 Stories – user story is noted on piece of note card by the customer involved in the 

software project. The order of implementation of stories is prioritizes by the customer. 

 Test-first programming – advise to write tests cases before the production code to be 

tested. 

There are a number of features of XP, which effect software quality: [15] 

1. The On-site Customer – Extreme Programming not only emphasizes on close link with 

the customer, but also emphasizes face to face communication with the customer as 

possible. The customer is engaged constantly which enable the programmers and 

customer to deal with the problems.  

2. Focus on Testing – XP gives high priority to acceptance testing and unit testing. 

Acceptance testing or functional testing is performed repeatedly as possible, normally 

when iteration has been finished. Testing assists to discover any problems concerns to the 

system functionality. Different test tools are used to run Unit Tests. The code is provided 

to production after its Unit Tests are passing. 

3. Pair Programming – Code reviews play an important role for improving quality. XP 

more emphasize on the practice of Pair Programming, because both persons involved are 

actively following the coding standards and unit tests are produced and are passing. Pair 

Programming improves team communication, enhances technical skills, improves 

technical skills, reduces defects list, and improves design quality. 

4. Test driven development (TDD) – Test driven development (TDD) is a discipline that is 

used in Extreme Programming. It is a complicated technique to use, but it highly 

improves the code quality. It provides specification of tests in detail and makes possible 

to write enough code in less time. 

The project velocity can be measure by the user stories that were accomplished during the 

iteration. More simply, we can also sum up the estimates for the tasks accomplished during the 

iteration. Customers are providing the chance to select the similar amount of user stories equal to 

the project velocity measured in the previous iteration during the iteration planning meeting. 

Those user stories are divided into technical tasks, where the team is allowed to participate for 

the similar number of tasks equal to the earlier iteration’s project velocity. This mechanism 

allows developers to improve and clean after a tough iteration estimate. Release planning 
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meeting can be used for re-estimation and re-negotiation of the release plan, in case of velocity 

changes for more than one iteration. [16] 

2.1.4 Open Unified Process (OpenUP) 

Open Unified Process (OpenUP) is an agile, open source and Unified Process that contains 

minimal set of practices that help team to be more effective in developing software.   

OpenUP/Basic is a version of OpenUP, which is developed by IBM and delivered through 

eclipse process framework (EPF). It provides simplified elements such as phases, roles, tasks, 

and guidelines as well as artifacts that are related to RUP. OpenUP/Basic has the ability to add or 

modify additional content according to the organization specific needs or projects.  

 

Figure 2.2 Managing an OpenUP/Basic Project 

A work item list can be used to list all work that has to be done by project team, such as to 

address requirements and change requests. The team is responsible to prioritize work items for 

each iteration known is Iteration Plan (Figure 2.2). The purpose of these work items are to 

identify risks and give importance to the end user capabilities. A typical iteration is few weeks 

long, where the team describing, implementing and testing the requirements, as well as extra 

planned work items. The tasks that was completed yet and demonstrating executable to 

stakeholders is performed by the team at the end of each iteration. The return feedback will be 

used to understand and improve the essential work items for the following iteration. 

OpenUP/Basic forced the team to focus on the end product and improve quality, while using 

common components and patterns, as appropriate. In addition, it gives high priority to the 

architecture, which is launched near the beginning in the project and evaluate along with the 

product.  
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OpenUP 1.0 has been released in 2007 that is a development path for the next versions. The aims 

of this version are minimal and complete, emphasizing on basic content required for a process. 

The content of this version has been written from scratch to provide well integrated process. It 

takes team based, an integrated and stakeholder support approach. OpenUP 1.0 can be 

customized via plug-ins for new versions. [13] 

The current available version of OpenUP 1.5.0.4 published under the eclipse process framework 

project (EPF).  Some new features are included in this version: [13] 

 Incremental and clean-up improvements 

 Improvements on OpenUP 1.0  

 Using practices for publishing process 

 Refactored (new EPF practices)  

2.2 AGILE EFFORT ESTIMATION 

Agile effort estimation is a necessary part of Agile Project Planning. Agile estimates effort for a 

project not only once but re-estimates repeatedly after each iteration. Effort estimation is done in 

agile projects with: [17] 

 Story Points: is an abstract unit showing the complexity of User Story. It is a comparative 

measure thus a User Story of two Story Points is double the size of a one Story Point 

User Story. 

 Velocity in Story Points: is the mechanism to discover the sustainable pace. It is a 

measure of the team member’s capability to delivery in a Timebox. The team real 

velocity is measured at the end of every Timebox by summing the estimates for the User 

Stories accomplished in the Timebox. 

 Planning Poker: is a way to facilitate estimating in Stories Points. The team members’ 

suggest an estimate for the User Story in form of questions, then the estimate is 

compared. 

 Re-estimating User Stories: changing the size of a User Story can affect the size of other 

User Stories and may activate a re-estimate of the complete Release Plan. 
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2.3 AGILE BURNDOWN CHART 

The Agile teams experiencing a simple chart called burndown chart. Burndown Chart is an 

important and powerful, simple agile tool used for measuring and managing project progress. As 

we frequently mark off finished stories against a timeline. It gives us visibility by representing 

remaining work over period of time. It provides an easy method to report progress to customers. 

The figure below shows a simple burndown chart. [18] 

 

 

Figure 2.3 Burndown Charts 

It measures the progress of project at two levels: 

 Micro – Iteration burndown charts measure how much work is remaining each day, 

usually represented in hours.  

 Macro – Release/Project burndown charts measure the remaining estimate of unfinished 

product backlog or user stories for the complete agile project or release. Release 

burndown charts are used to measure remaining points, days, or hours.  

2.4 COMPARISON BETWEEN OpenUP and XP/SCRUM 

Bjorn Gustafsson compares OpenUP principles and agile manifesto that each OpenUP principle 

is a direct connection with the agile manifesto process. There is no difference in OpenUP and 

agile in their values and principles. OpenUP uses practices of RUP (iterative and incremental) 
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that makes it risk driven, architecture-centric, and use case-driven, which are the same activities 

or properties of agile projects. [10] 

Rational Unified Process (RUP) and Extreme Programming (XP) development process are very 

close to each other regarding their quality support in the terms of software quality assurance and 

software quality development however uses different approaches to architecture. A comparative 

study of the key practices of these processes is described with respect to quality assurance. [12] 

Per Kroll [13] explores OpenUP for software development focused on agile practices such as 

iteration lifecycle, increments and project lifecycle that is derived from Rational Unified Process 

(RUP). 

By comparing OpenUP with any agile processes, it involves a little more detailed practices. 

However, there are some differences that one would easily see: [19] 

 Four phases Inception, Elaboration, Construction, and Transition are defined, that comes 

from Unified Process. 

 Roles and responsibilities are described. 

 Explicit risk management. 

 Defines a project plan and its intended dates of completion. 

 Focuses on the architecture design early to organize development and minimize risks. 

 A set of work products that are supposed as a milestone document such as Architecture   

Notebook, risk list, project plan etc. 

2.5 USE AND DEVELOPMENT OF OpenUP  

It is very general nature of flexibility, if we get something better than existing routine and work 

we accept or modify it with existing practices. There are a lot of processes, procedures and 

routines that are followed to develop a product, but the key factor which is center of gravity is 

the quality and accuracy to achieve. The rational unified processes (RUP) is being adopted by 

five hundred of organizations at an astounding pace, but many of these organization are hesitant 

of which deliverables should be necessary and which may not be.  Some organizations view that 

all deliverables are an influence, some view that it is heavy weight and less than agile. OpenUP 

(a subset of RUP) was designed as simplification of the heavyweight RUP, which is more agile 

as you want. It is adopted and experienced in many organizations. 
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INSONO is an independent company which provides Software engineering and IT consulting 

services and solutions. It used different tools, methods and technologies for the development of 

software or of an individual solution. It has extensive experience and knowledge gained from 

software development and different system integration projects. They used their experience and 

knowledge to extend the OpenUP/Basic with the following elements: [3] [24]  

 Assumptions management: Processes like RUP or OpenUP do not help when the 

requirements of the projects are incomplete. Insono developed different methods to deal 

with problems relevant to requirement discipline such as Open Point and assumption. The 

management of requirements for OpenUP and project management is improved by 

Insono. 

 Process improvement: Insono added some new features to document templates for project 

management that are relevant to process and solutions improvement. 

Telelogic is a Swedish based company which provides services to telecom, air-defense and other 

industries. It is now part of the IBM, provides packages for OpenUP/Basic that includes steps, 

roles, and tasks for the achievement of requirements and change management. Furthermore, it 

provides concepts, specific guidance elements, guidelines and checklist. According to the 

knowledge of Telelogic OpenUP/Basic is very generic and can support any type of application 

software including embedded software. It can be scaled up for large projects or adopted to the 

requirements of specific teams. There are almost a dozen of organizations that have contributed 

to development OpenUP/Basic which Includes IBM, APG, European Software Institute, 

University of British, Number Six Software, ObjectMentor, Softeam, and Method Park etc.  [25] 

2.6 PERSPECTIVE OF QUALITY IN OpenUP 

”The quality of a product is largely determined by the quality of the process that is used to 

develop and maintain it” [25] 

As mentioned above a process and best practices play an important role in the success of product 

quality. OpenUP approach includes a set of practices such as concurrent testing, continuous 

integration, test driven development (TDD), use case driven development etc. that help to 

improve the quality of software product. OpenUP/Basic assists to achieving quality by: [24] [26] 

[27] 
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 Iterative and incremental approach:  Software quality can be improved by Iterative 

and incremental process approach through getting quick and continuously feedback about 

software product development. Errors and faults are removed from requirements and 

design phase by getting quick and continuously response from user’s end. 

 HTML based artifact templates: OpenUP makes it possible for users and project team 

members to use HTML based templates for guidance about current process. These types 

of templates are helpful for checking and identifying information which are useful to 

enhance the quality standards of product and achieve the required goal.  

 Checklist: In OpenUP checklist are useful in a number of contexts. 

o How to achieve the maximum quality. 

o How to assessing the software quality factors in project. 

o How such artifacts templates are useful to the rest of process. 
 Template: is a type of guidance for work product that providing headings, sections or 

table of contents that can be used as a sample for the creation of new one.  
 Guidelines: save information about different subjects such as:  

o How different Practices and approaches are for doing work on project lifecycles 

and development cycles. 

o How to manage a set of artifacts. 

o Define clear definitions about set tasks performing these roles  

 Discipline: means to instruct a person to follow a particular code of conduct “order”. In 

software engineering, it is a categorization mechanism for arranging tasks that identify 

collaboration of work and a main ‘area of concern’.  The OpenUP content is focused on 

disciplines that include Requirements, Development, Test, Architecture, Configuration 

and Change Management, and Project Management. 

 The Test Discipline: OpenUP also provides tests for testing parts step by step with 

testing software. These units are tested through performing different tests on all phases of 

development lifecycle and are tested the performance of developing the final product. 

These includes:  

o Tester role 

o Test Log 

o Test Case and Test script 
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o Description of test related activities performed by Tester role 

o Guidelines for test related activities 

 Roles: explain different skills and responsibilities that are performed by team members. 

There are several roles e.g. developer, tester, and project manager. Sometime one 

individual can be assigned more than one roles at one time depending upon the project. 

The team members work together and empower software development process. 

There are three techniques for evaluating and measuring the quality of any product especially 

software product, Inspections, Reviews, and Walkthroughs. In every project or every 

organization these powerful methods are adopted to improving the required quality and 

productivity of the all development process. For evaluating the work products these three 

specific techniques are focused.  

The IEEE standard Glossary (1990 Ed.) defines these three kinds of efforts as: 

 Review: is formal assessment techniques, determines whether the quality of product 

meets or not. Ensure proper feedback from the user, customer, or other interested party 

for comments and approval. 

  Inspection: is formal observation method in which requirements, design and 

implementation of products are examined systematically. One or more trained individuals 

are responsible to check code and find out faults, software quality standards and other SA 

related issues to the product. 

 Walkthrough: is formal review process in which a project developer leads one or more 

members of the project development team. During a fragment of a work product code has 

been written for the other members show up several questions regarding to the quality of 

product. Confer suitable information and make annotations about performance, 

techniques, possible errors, standards contravention, and additional problems. 

2.6.1 Quality Measurement  

There are many ways to describe quality criteria and may contain several measure. The most 

common acceptance criteria contains the following measures: [3] 
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 Test coverage: is a measure of the size of program planned or implemented and exercised 

by a test. It involves code coverage testing and path coverage testing that is normally 

described in percentage. 

 Defect counts: includes defect identification, fixed, or not fixed. 

 Compliance: criteria identify the extent to which each activity, work product, or task 

must meet its standard or guideline.  

 Satisfaction: criteria is normally used with slanted measures (usability or aesthetics) 

 Performance/response time: is the time a task (operation, use case, or other event) 

required for completion. 

2.7 SOFTWARE QUALITY STANDARDS AND MODELS 

According to the Oxford dictionary quality is “the degree of excellence of something”. Some 

authors describe software quality in terms of “fitness for purpose”, but modern thinking may not 

completely support this definition. International organization defines quality as follow: [28]  

 “Quality is the totality of features and characteristics of a product or a service that bears on its 

ability to satisfy the given needs”.  ANSI Standard (ANSI/ASQC A3/1978) 

Here we defined quality according to the ISO 9126 standard for IT that defines software quality 

according to a framework. It describes six quality characteristics which include: [29] 

1. Functionality: shows the degree to which functions should be in the software. 

2. Reliability: shows the degree of software reliability. 

3. Usability: shows the degree to which the users of system make a decision if it to be 

comfortable. 

4. Efficiency: shows the efficiency of the program. 

5. Maintainability: shows the degree to which a program is easy to maintain and modify. 

6. Portability:  shows the ease of moving software to different operating system. 

McCall described 55 quality characteristics which influence quality, and called them factors. For 

the purpose of simplicity, he reduced the number of factors to the following: 
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 Accuracy: is the degree to which a program satisfies its requirement specification. 

Accuracy can be measured through formal methods and verified through testing. 

Different techniques can be used such as mathematics-based verification, inspections and 

static program analyzers. 

 Efficiency: is measured in terms of the network bandwidth, facilities expense, personnel 

hours, amount of memory, and CPU cycles.  

 Integrity: is the degree to which the unlawful access to the system or data can be 

controlled. 

 Usability: can be measured in terms of the time a task needs, the rate of error and user 

satisfaction. 

 Flexibility: is the cost or rate of product modification. 

 Reliability: Mean time to failures (MTTF) is an example of reliability metric. It 

measures that for how long (time), system delivers correct services before getting failed.  

 Maintainability: can be measured in terms of cost to execute particular task of 

maintenance, cost per operating hours, effort require per operating hour,  and down time 

due to particular maintenance task.  

 Testability: is the cost of module or program testing with the purpose to meet its 

intended function. it can be measured in terms of: 

i. Controllability: is the percentage of the number of states available through 

external interfaces such as object under test, inputs and outputs. 

ii. Absorbability: is the percentage of the number of states that can be viewable 

through external interfaces such as object under test, inputs and outputs. 

iii. Effort: is the average of estimated person hours needed to create an entire set of 

test cases e.g. message coverage, exception coverage, states coverage and branch 

coverage.  

iv. Transferability or portability: is the cost of moving a product from its operational 

environment or hardware to another. It can be measured in terms of the amount of 

effort allowed for engineers with particular training or expertise to port the 

application or system to operational environment.  
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v. Interface facility or interoperability: is the cost of connecting two components or 

products with one another e.g. Microsoft word integrate diagrams or graphs from 

spreadsheet or other graphics packages would have high interoperability. 

vi. Reusability: is the reusing all or part of a module or program. It can be measured 

in term of the number of time the module or programs reused and percent of 

module or program reused.  

2.7.1 Software Quality and Software Testing 

Software quality assurance (SQA) activities can be classified into software testing, software 

configuration management and quality control. On the other hand, the achievement of quality 

assurance plan also depends on standards, conventions, practices and specification as shown in 

Figure 2.4.  

 

Figure 2.4 Quality assurance components 

Many Information System (IS) professionals believe that software testing is part of the software 

quality assurance (SQA) process. Tests are dependent on the test cases, which can be examined 

to make sure about all the requirements are valid according to all inputs. In many organizations, 

the verification and validation activities are comprised within the SQA function. The validation 

and verification activities are performed to make sure that a software design, source code and 

documentation meets specifications enforced on them. It also helps to find out that the products 

of a given phase of the software development process accomplish the requirements discovered in 
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the earlier phase. The verification task is less complex and takes less time during the software 

development process. [30] 

2.7.2 Software Quality Plan Standard IEEE Std. 730 

The Software industries are expanding; software products are getting more complex because of 

the increasing requirements of the user. In a consequence, the process of software development 

gets more complex. To deal with these complexities several standards and models have been 

followed such as ISO 9000, CMMI, Six Sigma, IEEE Std 730 etc. The objective of these models 

and standards is to directing the quality work as emphasize on the process of software 

development. Ultimately, the responsibilities of quality assurance (QA) are also being increased. 

SQA is a systematic approach that contains the process of assuring that defined standard and 

procedures are followed properly. For this purpose and to evaluate product quality different 

activities are used that include software inspection, software review, verification and validation, 

and audits. [28] 

IEEE Std 730 standard supports in the content of software quality assurance plans (SQAP) and 

provides standard against which quality assurance plans can be organized. Further, it provides a 

guideline during the development of critical software. The software quality assurance plan 

(SQAP) includes many sections some key sections are described below: [29] 

 Aim: describes the specific aim and scope of SQAP. 

 Management: focuses on the organization responsibilities. 

 Tasks: describe the responsibilities regarding software quality assurance activities and 

relationships between these responsibilities. 

 Documentation:  

o Purpose: is the identification of controlling the development, use and verification 

and validation of the software. Further, identify the criteria of the audit. 

o Software Requirements Specification (SRS): state the essential requirements 

(performance, design, functions and attributes) of the development product and 

external interfaces.  

o Software Design Description: illustrates the software structure that suits the 

requirements in the software requirements specification (SRS).  
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o Software verification and validation plan (SVVP): describe and identify the 

methods (e.g., test, analysis or inspection) to verify that the design stated in the 

SDD is implemented properly and the authority approved the requirements in the 

SRS. Additionally, validate that the source code is executed according to the 

requirements in the SRS. 

o Software configuration and management plan (SCMP): document methods for 

recognizing software items. 

 Standards, practices, metrics, and conventions:  

o Aim: identifies and describes the practices, standards and metrics. 

o Contents: include the design, programming and technical activities such as 

inspections, testing, and variable and module naming. The information that should 

be provided includes documentation standards, coding standards, testing standards 

and practices, and software quality assurance product and process metrics. 

 Reviews and audits 

o Aim: identifies reviews and audits and describe how it is to be accomplished. 

o Software requirement review (SRR): is conducted to ensure that the requirements 

described in the SRS are sufficient. 

o Preliminary design review (PDR): is used to assess the technical sufficiency of the 

design of the software. 

o Critical design review (CDR): is held to find out the suitability of the detail 

software designs. 

o Software verification and validation plan review (SVVPR): evaluate the 

acceptability of the verification and validation techniques described in the SVVP. 

o Functional audit: is held before the software delivery to validate that all 

requirements in the SRS have been satisfied.  

o Managerial reviews: measure the implementation of all actions described in the 

SQAP. 

o Post mortem review: is held to evaluate the development activities executed in the 

project and to present recommendations for suitable actions. 

 Test: describes all the tests and methods to be used (not contained in the SVVP) 
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 Problem reporting: identifies the practices and actions to be followed for problem 

reporting and solving problems described in software items. 

 Tools, techniques and methodologies: state tools, techniques and methodologies 

regarding SQA, describe their aim and use. 

 Code control: identifies the methods and services used to store, secure, maintain, and 

document versions of the defined software in the phases of the software life cycle. 

 Risk management: enumerates the methods and actions used to control, assess, and 

identify areas of risk appear in the software life cycle.  

2.8 THE ECLIPSE PROCESS FRAMEWORK (EPF) 

A framework is a structural build of components based on a common set of principles. In this 

framework all components are assembled in a specific way. Software development process 

frameworks are used for adding additional processes or modifying existing processes bases on 

base content including practices, roles, principles, and tasks. The following screenshot shows 

stages of a framework: [4] 

 

Figure 2.5 Stages of a Framework 
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Eclipse Process Framework (EPF) is based on a formal meta-model, which contains standard 

specification of UML diagrams, MOF, and XML schema. The preliminary edition of this meta-

model is resulting from IBM's UMA (Unified Method Architecture). UMA is an evolution of the 

current OMG industry standard Software Process Engineering Meta-model (SPEM) with 

exemplary process content and tools aims to support the development of customized software 

processes development. This framework is created to enhance the quality of software 

development process by adding or modifying new tasks. Eclipse Process Framework provides 

top practices that team members can easily adopt and accumulate into different projects. EPF 

provides software development teams with essential practices for iterative and agile software 

development, including continuous integration, test-driven development, customer involvement 

throughout the project, pair programming, use-case scenario, or user-story-driven development. 

[13] 

2.8.1 EPF Composer and Tools Modification 

EPF Composer is a tool providing an environment in OpenUP by EPF for program managers and 

project engineers, who are responsible for maintaining and implementing processes for 

development organizations or individual projects including information about different roles, 

takes, define disciplines and guidelines, and aim to provide common solution against raising 

problems facing in project development. EPF composer is helpful to the members of 

development team getting centralized information on all subfields and easy to exchange 

information within organization and in project development. EPF tool are modifiable such that 

new and up-dated practices are used and added within project and adopting these best approaches 

in the organization. 

New knowledge is essential for all project members and needs to be active for answering the 

question of when and how getting possible results. Also EPF Composer is useful to create new 

framework for process project from base level. It also modifies currently process for small or 

medium size development team. OpenUP can be extendable and modifiable by EPF Composer.  

As a result of using EPF Composer developers or users can easily construct or change their own 

software development practice by adopting it in one precise way using integrated features. [13] 
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The following screen shot presents EPF composer tool. 

 

Figure 1.6 EPF Composer tool 

2.9 OpenUP TOOLS AND PLUG-INS 

The Following sections list a few examples of plug-ins and tools available in OpenUP: [33] [26] 

2.9.1 OpenUP/ABRD  

The Agile Business Rule Development OpenUP plug-in is the Eclipse Process Framework shows 

a dramatic approach to the development of business application. The OpenUP/ABRD plug-in is 
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useful for the developers and other team member to maintain these rules and method for running 

project in right way. 

2.9.2 OpenUP/DSDM  

OpenUP/Dynamic Systems Development Method (DSDM) describes the end-users roles in sense 

of OpenUP approach. DSDM boosts the role of user and active customers present in project and 

interrelate on results. The DSDM Plug-in for OpenUP adds these roles to the OpenUP base for 

successful software development with possible collaboration of all teams workers with in project 

or organization.  

2.9.3 OpenUP/MDD  

The Open Unified/Model Driven Development plug-in is built as a part of the Eclipse project 

and can be found here Eclipse Process Framework. It also describes the Open Unified Process 

and the Model Driven Development plug-in for software development process.  The 

OpenUP/MDD plug-in recharges different roles and provides information on number of new 

roles that can modify existing roles of OpenUP. 

2.9.4 Security Plug-In  

Basically the aim of this plug-in is to enhance the security in software development process. This 

plug-in set up as process model and in deduce in software development process as process plug-

in. This model is a structured for open unified process in EPF, and also composed resulting from 

S3P (Sustainable Software Security Process) and is deliberated to be easily and flexible way in 

any software development process. This plug-in protect agile processes such as extreme 

programming or feature driven development to initiate security into the software life cycle. The 

basic principle of this process plug-in is to commence security into the OpenUP/basic 

development process. [34] [35] 
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Figure 2.7 Relationship of S3P and the security plug-in to the software lifecycle 

2.9.5 Capacity Method Plug-In 

Capacity plug-in is used to handle capacity requirements in the Open Unified Process. Basically 

it is plugged for OpenUP/Basic to support requirement quality assurance bounded in software 

development lifecycle to all level. To understand the capacity of each requirement this plug-in is 

used to handle capacity requirements related to design, implementation and test. Requirements 

are approached by different role and tasks. The capacity method plug-in adds a capacity role for 

every role that is affected by new changes. [36]  

2.10 OpenUP KNOWLEDGE BASE  

OpenUP knowledge base is essential for users of OpenUP process. These are web based HTML 

pages used to store process information and project flow in an organization and are available for 

all members of the project. These pages are helpful to cover all the aspects of OpenUP process 

and easily manipulate through internet within organization. OpenUP knowledge base provides 

common platform for all the participants in which all phases of project are highlighted. These 

pages are in modifiable form to describe the current role, artifact, lifecycles, disciplines, 

guidelines. The project leader assigns the duties and rewrites the tasks; these duties are based on 

analysis of project design and implementation. [3] 

 The following screenshot shows OpenUP knowledge base: 
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Figure 2.8 OpenUP knowledge base 
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Chapter 3 
 
 

OpenUP ROLES, TASKS, AND 
ARTIFACTS 
3.1 ROLES 

Successful software development needs combine collaboration of team members. This 

collaborative environment produces functional and mental end product for customers in the end. 

In an organization different people are responsible for creating software according to given 

requirements. These requirements are handled by positive response of all team members. All 

requirements are discussed and divide into tasks; in particular between team members. To fulfill 

these tasks roles are defined. 

Each role is not partial to relating only defined tasks, instead the roles incorporate a perspective 

group effort in whole project by providing maximum power in support of each task. Working on 

more than one role and multi point views can be helpful to find out the best way for creating 

solutions and managing all development phases. The figure below gives an idea about the main 

roles and their relationships. [4] [26] 
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Figure 3.1 Main Roles and Their Interaction 

3.1.1 Analyst 

In software project development the first step is to gather and analyze the requirement from the 

stakeholders. More than one person can do this analysis and take input from involved 

stakeholders and solve the problem by confining and setting priorities for requirements. 

 

 

Figure 3.2 Analyst major actions 

 

In this role analyst performs major actions to achieve required results: 
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 Define vision 

Classify the clear vision for the upcoming scheme and illustrate the future parameters which 

support stakeholder requests. The aim of this task is to find a solution against the problem on 

which everybody has the same opinion. Stakeholders cooperate with the development team to 

make thing clarifiable and document their requirement so that project team members can easily 

understand that what has to be done for final end product. 

 Detail requirements 

After analyzing the stakeholder requirements, detailed requirements are worked out. The purpose 

of this task is to explain requirements in a sufficient way to understand the requirement and to 

ensure producing best output aligned with stakeholder expectations and to get license for starting 

software development. 

 Find and outline requirements 

This task illustrates how to find and outline the requirements for the scope of the project so that 

work may be determined. These functional requirements are the base of project in which all 

communication and agreement between the stakeholders and the development team are finalized, 

that final output of the system must satisfy stakeholder requirements. Furthermore analysts can 

also be responsible for use case model, vision, documenting the glossary and supporting 

requirements specification.  

3.1.2 Architect 

After collecting and outlining the requirements, the architect creates software architecture which 

includes all key factors like design and implementation of the project which are discussed and 

finalized during analysis phase. This role is directly concerned in organizing the team on 

specified design and architecture by common opinion by all team members.  
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Figure 3.3 Architect Tasks 

 

The primary tasks performed by the architect are as follows: 

 Outline the architecture 

The purpose of this task is to give ample information for the team to start work on specified 

architecture. This task also focuses on identifying the architectural goals for software iteration.  

 Refine the architecture 

Refine the architecture to an appropriate level of detail to support software development.  

3.1.3 Developer 

The developer is responsible for developing a part of the software converting requirements and 

architectural design into implementation, writing code to fit the design into the architecture, 

different prototype, and implementation, unit testing, and integrating the components that are 

part of the solution. 

 

 

Figure 3.4 Developer Primary Actions 

 

The primary tasks performed by the developer are as follows: 
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 Design the solution 

The aim of this task is to identify the components of the system so that they support the 

functionality of the system. Design the solution task should be applied on functional 

requirements or non functional requirements or a combination of both. If this task is being 

executed on an architectural component, the results should be referenced by the Architecture 

Notebook. 

 Implement developer tests 

Implementing developer tests allow the validation of the individual system components through 

execution. The aim of this activity is to validate a software component such as a class or an 

operation through unit testing.  

 Implement the solution 

The aim of this task is to develop source code for part of the solution or fix defects. The 

implementation is based on what is described in the requirements.  

 Integrate and create build 

A build is started by collecting the work completed by developers. A build is then tested to 

determine for defects and then move into production. The goal is to address integration problems 

as soon as possible hence they can be corrected very easily. 

 Run developer tests 

Run tests on each element of the software to make sure that it works as specified. 

3.1.4 Project Manager 

The project manager is responsible for leading the whole team in effective manners. Direct 

connect to all project members to focus on meeting and frequently getting feedback from 

stakeholders. The project manager is also responsible for the project evaluation and makes sure 

the project quality, and controlling all threads and risks through proper planning and strategy. 
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Figure 3.5 Project Manager Tasks 

 Plan project 

Project plan is necessary part of project management that contains an outlines of how the project 

will be completed in certain duration. The team members set the project scope, aim, timeframe 

and deliverables through the project plan. The project manager is responsible to make sure that 

whether the team members agree to the plan or not.  

 Assess results 

Assessing results is necessary to know whether the iteration is successes or failing and apply the 

lessons learned. The project manager is appropriate person for coordinating the assessment.  The 

team provides feedback on the status of the iteration. The project manager is responsible to 

discuss the iteration results with the team and get feedback from them that how these results 

should be presented to stakeholders. 

 Manage iteration 

Assess status of the project and address any blocking issues. Identify and manage risks and 

problems. The project manager is responsible to build trust among team members, to empower 

the team, and to improve the communication of team members. He or she is also responsible to 

supports the team to achieve the iteration objectives by monitoring progress and removing 

constraints.  

 Plan Iteration 

Set of activities that plan resources and responsibilities for a single iteration, describing 

objectives and evaluation criteria. The project manager is responsible to plan the iteration 

activities, schedule resources and keep the project progress on track. 
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3.1.5 Stakeholder 

The project stakeholder is the interest group whose requirement must be fulfilled by the system. 

Stakeholder can be users or investors. The project output has direct impact on this role and 

always requires high potential result. The project manager has direct contact with stakeholder 

and informed continuously. 

 

Figure 3.6 Stakeholder 

3.1.6 Tester 

The tester is responsible for the following tasks: 

 Create tests to check the functionality of software. 

 Apply individual test case for every unit. 

 Execute the tests through different inputs. 

 Analyze and recover errors 

 Communicate test results to the team 

 

Figure 3.7 Tester Tasks       

 
 



OpenUP Roles, Tasks, and Artifacts 
 

35 
 

 Create test cases 

The tester is responsible to create test cases and test application against requirements.  Test cases 

are created in parallel with requirements hence that Stakeholder and Analyst can agree with the 

particular conditions of satisfaction for each requirement. 

 Implement test scripts 

 Implement Test Scripts to validate a Build of the solution. Manage Test Scripts into suites, and 

collaborate to make sure proper depth and breadth of test feedback. 

 Run tests 

Testers run the tests scripts, evaluate results and communicate test results to the team. Testers 

run all tests as much as possible to ensure that builds satisfies the requirements. Testers are also 

responsible for creating test cases, test script and test log. 

3.2 TASKS  

A unit of work that a role may be performed is called task. OpenUP tasks are classified by 

discipline: [4] [26] 

 Requirements 

 Architecture 

 Development 

 Project management 

 Test 

3.2.1 Requirements  

Requirements discipline described how to extract, analyze, and manage the requirements for the 

development system. The aim of requirements is to: 

 Comprehend the problem for the system 

 Comprehend stakeholder needs 

 Identify the requirements for the system 

 Identify external interfaces and scope for the system 

 Provide a base for the estimation of cost and schedule 
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To attain these objectives, the problem of the system must be clearly defined and understand. 

This discipline is related to the Architecture, Development, Test, and Project Management 

disciplines in the following ways: 

 Requirements discipline provides input to the Architecture and Development disciplines  

 The Test validates the product against the requirements 

 The Project Management plans the project and allocates requirements to all iteration 

according to the prioritized requirements. 

3.2.2 Architecture   

The architecture discipline describes how to build architecture from architecturally important 

requirements. The objective of this discipline is to develop a vigorous architecture for the 

system. The architecture can be symbolized in various fashions depending on the project and the 

project team needs. The architecture can frequently be communicated by using a sequence of 

diagrams or decisions based on a variety of factors that are suited to the needs of the project. 

There may be a single or multiple architectures for the system that represent a metaphor or a set 

of styles. The architecture may be an exact set of documents or models that express different 

characteristics of the system elements.  

3.2.3 Development  

The development discipline describes the way a technical solution is designed and implemented 

that matches the architecture and according to the requirements. The main tasks of this discipline 

are: 

 Integrate and Create Build 

 Design the Solution 

 Implement Developer Tests 

 Implement Solution 

 Run Tests 

The aim of development is to: 

 Convert the requirements into a working product 

 Create the system in increments  
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 Make the design according to the implementation environment 

 Make sure that the technical units for the system build are verified 

The tasks of this discipline will develop more stable and capable artifacts build in each iteration 

of software lifecycle. The Developer will use and confined by the architecture during the 

development of the system. The Requirements discipline identifies the system that is designed 

and implemented. The Architecture discipline arranges and constrains the design and 

implementation. The Test discipline verifies that the system according to the requirements. The 

Project Management discipline identifies functionality for each iteration and presents the 

mechanisms to organize change to the system. 

3.2.4 Project Management 

Project Management describes how to train, support and facilitate the team members, making 

them capable of dealing with risks and obstacles during the development of software. The tasks 

of this discipline include: 

 Assess Results 

 Manage Iteration 

 Plan Iteration 

 Plan Project 

 Request Change 

The aim of this discipline is to: 

 Prioritizing the series of work to make the stakeholder confident  

 Create collaboration in team 

 Capable the team to provide the stakeholder a tested version of software 

 Maximizing team productivity through an effective working environment 

 Update stakeholders and the team of project progress 

 Set up a framework to organize for project risk 
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3.2.5 Test 

 Create test cases 

 Implement test 

 Run tests 

The test discipline describes the way to give feedback about the system by designing, executing 

and evaluating tests to ensure quality. The aim of this discipline is to: 

 Assurance that the system fulfills the requirements 

 Describe issues with designs, requirements and implementations early 

 Measure progress 

 Guarantee that new defects will not arise in case of changes to the system 

The test discipline uses policy “test early and test often” throughout the lifecycle to identify risks 

early. In fact, testing is performed in each iteration (one iteration contains many test cycles) in 

the system lifecycle that is start from the first build of the system. 

3.3 ARTIFACTS 

An artifact is type of physical work product that shaped and directs connection with software 

development. In software development life cycle different tasks are performed to develop the 

software and these tasks are exploiting to form an artifact. In simple terminology, artifacts are 

used by task to something produce, used or modified on such functional or non functional 

requirement. Artifacts like Requirements, UML Models, Class Diagram, Use Cases, design 

documents are helpful to describe the architectural, functional behavior and designing of 

software. Some are other artifacts itself engage in process development such as business cases, 

risk assessments and project plans. 

Artifacts are focused by project planner to report and control development during the project 

lifecycle. Roles are in charge for managing e.g. (creating, modifying and updating) the artifacts. 

In unified processes different projects use a lot of artifacts according to their design and 

architecture structure. In OpenUP mainly 17 artifacts are considered throughout project lifecycle. 

These artifacts are regarded as essential to capture project and project related information. 
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Information is captured in both formal and informal artifacts. Information can be gathered on 

whiteboard for design & architecture and meeting notes for status assessments. Also Templates 

are standard way to detain information. Artifacts can also be composed from other defined 

artifacts. The idea of work product defines a conceptual and clearer overview of these types of 

work products used in Unified Processes. Artifact is a special kind of work product that gives 

description for each work product. i.e., a model artifact can be composed of model elements, 

which are also artifacts.  

Similarly, in the requirements discipline an artifact is used as input tricks in software 

development and architecture stage. Project management artifacts stipulate and organize the 

discrete activities in development and architecture. Here is tree shape structure showing the work 

product items used as artifacts in development process. [4] [26] 

 

 
Figure 3.8 Work Products Items 
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3.3.1 Architecture Domain        

This artifact is the foundation of project development, describes all relating architectural, design, 

flow that are integral parts of projects and information how completing the project step by step. 

Including all hypothesis, details and implications of the conclusion that were prepared in forming 

the architecture.       

3.3.2 Development Domain                                                                                                                                      

Product development artifact contains test code files for software, data files, and other supporting 

files that correspond to the unprocessed parts of a system that can be built. The system is 

generated after getting the result and reprocess all phase into the implementation of the system 

during a build process and create executable part of the system. This executable part of the 

system will usually have a number of supporting files that covers all of the steps to certify a 

specific aspect of an implementation element. In this domain a developer test identifies execution 

conditions, test entries and expected results occur after implementation.  

 3.3.3 Project Management Domain                                                                                                                      

This domain includes project process plans and work lists. This domain identifies and sorts out 

all risks that can be face to project and prioritize all associated risks to system. This artifact also 

includes a list of all listed tasks to be done in the project, as well as future work that may affect 

the product in this or future projects. This artifact is also used to capture issues that need to be 

solved during the iteration. In project management domain objectives are listed for the iterations 

which will be helpful to guide you throughout the project life cycle.  

3.3.4 Requirement Domain 

In this domain all requirements are manipulated that are collected from several sources such as 

specifications, requirements documents, and negotiations with business stakeholders and domain 

experts and provides a high-level basis for more detailed technical requirements. It collects all 

technical problems and tries to sort out best solution by describing the high-level stakeholder 

requests and constraints into more meaningful way. Vision is thoughts that should bring together 
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team members on all stages of development using ideas to achieve the required goals. In project 

development, vision is closer to every team member and also visible to everyone in the team. 

This artifact also focuses on the quality issues of all requirements from the stakeholder to 

understand the scope of system and presents an overview of the proposed behavior of the system. 

It is the origin for agreement between stakeholders and the project team leader on system 

functionality. It also gives information on various tasks in the software development lifecycle. 

3.3.5 Test Domain 

This test domain is the pattern of a set of test cases for test inputs, decisions, flows and execution 

conditions. This artifact contains the step-by-step instructions that composed a test for all units of 

systems and execute all test cases on all system levels. Text scripts are test scripting done by 

manually or automated way on all form of either text based instruction or computer computer-

readable instructions. 
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Chapter 4 
 

 

Processes of OpenUP Vs XP  
4.1 OpenUP PROCESS 

The lifespan of OpenUP project is divided into four phases: Inception, Elaboration, Construction, 

and Transition (Figure 4.1). These phases consist of a set of iterations, each having the aim of 

releasing a minor version of the software. Each phase consists of many iterations that depend 

upon the project. The length of an iteration may be from few weeks up to six months. OpenUP 

lifecycle supports the principles of OpenUP, because it is an end-to-end development life cycle. 

It is designed in such a way that small and scattered teams perform their daily activities 

efficiently and effectively. [4] 

 
 

  
 

Figure 4.1 OpenUP Software Development Lifecycle 
 

Phase milestones are the points, which represent the ends of the stage, thus providing 

information whether the project will move to the next phase or not. Each phase is a period of 

time between two milestones that has a specific objective. At the end of each phase, an 

evaluation is performed to find out whether the purposes of the phase have been met. If a 
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milestone is not achieved, more iterations in the present phase may be performed before the 

milestone can be considered complete. Attaining a milestone represents a criterion for measuring 

progress of a project. 

The first phase of the process is the inception phase, where the scope and objectives of the 

project are described and the needs of stakeholders (e.g. purchaser, user, or constructor) are 

considered. The goal of this phase is to reach an agreement between stakeholders on the lifecycle 

objectives and to make key decisions for the project. This phase involves establishing, e.g. 

project feasibility, and capture key requirements. “Use cases” are created i.e. those that are 

related to the functionality of the system. Sketch of the architecture for the system is drawn, and 

the schedule, resources and cost are predicted for the whole project.  

Furthermore, examination of all documentation and terms is done in this phase. Besides this, 

testing the specifics of the software and quality attributes (security and safety) requirements, 

which may affect the quality of the product, is essential to take into consideration. The main 

activities involve in this phase are following: [44]. 

 Formulating the scope of the project: Capturing the most valuable requirements and 

constraints, that make possible to get acceptance criteria for the final product.  

 Business case preparation: This involves evaluation of alternatives for staffing, risk 

management, project plan, and schedule tradeoffs.  

 Creating candidate architecture: The design/make/reuse tradeoffs is evaluated, as a result 

resources, cost and schedule can be estimated. 

 Preparing the project environment, examining the organization and the project, selecting 

tools, as well as key decisions for process improvement.  

The second phase is the elaboration phase, where sound software architecture is established. 

The aim of this phase is to mitigate essential technical and non-technical risks and to analyze 

problem domain. An accurate schedule, project plan and cost estimate are defined. The main 

goal of this phase involves refinement of risk assessment, development of a plan for the 

construction phase, and development of an architectural base line. The key quality attributes like 

defect rates etc. are defined in this phase. 
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The third phase is the construction phase, where all components and applications features are 

designed, implemented, and tested. The aim in this phase is to focus on administrative resources 

and managing costs, schedule and quality. The goal of this phase is to complete use case 

definition and understanding, finish analysis, design, implementation, and test, and improve the 

risk assessment. Alpha, beta, and few other test releases are created as quickly as possible to 

achieving sufficient quality.  

The last phase is the transition phase, where the software product goes through the transition 

into the user community and achieves the stakeholders’ agreement that the software development 

is complete. The aim of this phase is to make sure that the software product is ready to be 

released for users. The transition phase consists of beta testing, pilot testing, training of users, 

and adjustment of business processes. In additions, user manuals and other documentation are 

produced; revision of software takes place if unexpected problems arise and the customers’ site 

for software is established. 

4.1.1 Roles and Responsibilities  

In OpenUP, activities are performed through roles. Roles are responsible for particular artifacts. 

A role develops the artifact and makes sure that any changes made through other roles, do not 

divide the artifact. A role in OpenUP may be performed by one or more individuals. Sometimes 

several roles may be performed by an individual or a group. OpenUP defines minimal set of 

roles. The following list contains all the included roles. The detailed description and 

responsibilities of these roles is described in section 2.1.  

 Analyst 

 Architecture 

 Developer 

 Project Manager 

 Stakeholder 

 Tester 

 Quality coordinator  
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4.1.2 Quality Techniques 

OpenUP includes some quality techniques that have quality assurance potentials to provide both 

development and quality assurance responsibilities. These techniques are also called “best 

practices” and are commonly used by organizations and solve the root causes of problems during 

the software development.  

Evolutionary Architecture   

Software architecture is a blueprint which describes the structure and behaviour of the system. 

[38] Sometime it is difficult for stakeholders to get a clear overview of systems because of the 

complexity and data overload. Software architecture reproduces the organization interaction with 

the system on a high level to achieve a clear overview of complex system. [39]The evolutionary 

architecture technique describes how to incrementally construct and enhance the architecture 

while discovering architectural issues during software development. The purpose of the 

evolutionary architecture is the following: [2] 

 Improves quality by fixing errors which results from architectural flaws. 

 Focuses on reuse therefore make it possible to reduce time to market. Also it improves 

the maintainability and consistency of the system by integrating lesson learned from 

previous architecture development and applying those to the rest of development.  

 The highest risk technical areas are identifying and implementing initially to improve 

predictability. It makes better the team’s responsiveness by shortening the architecture 

development cycle.  

Since fixing an architecture defect in later stages of the project is more expensive than the early 

stages, it is necessary to validate the architecture early and key architectural flaws are corrected 

before the greater part of the development is done. The Figure 4.2 shows different phases of 

software development in which a defect is introduced, where the red arrows show cost for fixing 

defect. [45] 
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Figure 4.2 Phases and Defect 

Daily Meetings  

These meetings are similar to SCRUM meetings. These are very important meetings and are the 

heart of the project. These meetings are essential to the project and it is essential for all the 

project team members to attend it. These are tactical meetings that are held every day and last for 

usually not more than 15 minutes. They are carried out by standing up in order to keeping them 

short as possible. Anyone who is engaged can also attend the meetings but should not be allowed 

to speak, only allowed to observe. The purpose of these meetings is knowledge transfer and 

impediment. Daily meetings quickly update the team regarding the state of the each person while 

answering three questions. [2] 

1. What did you do yesterday? 

2. What you will do today? 

3. Is there anything impeding you? 

Daily meetings support quality attribute openness and allow resolution of conflicts and 

dependencies in real time. The team members are built by regularly sharing commitments, 

communicating, and helping each other that make better performance of team. By conducting 
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these meetings effectively, it provides transparency and visibility to stakeholders. Most 

importantly, work as a tool to help the team members catch problems early.  

Continuous Integration                                                                                                                                                         

Continuous integration technique allows team members to integrate their work regularly. 

Automated build is used to verify integration for errors as rapidly as possible. This approach 

leads to efficiently reduced integration issues, easy to fix as well as force the teams to develop 

the software more quickly. In addition, improved feedback, improved collaboration, reduced 

technical risks and management risk, and enhance system integration. The result is high quality 

software, few defects in interfaces, and predictable delivery schedules. The main practices of 

continuous integration involve: [5] 

 Maintaining only one source repository 

 Automate the build 

 Make the build automatic testing 

 Commits to the mainline daily 

 Every commit should build the mainline 

 Make the build fast 

 Anyone can get the latest executable 

 Everyone can view what is happening 

 Automate deployment 

In terms of quality goals, continuous integration support to measure cyclomatic complexity, 

dependencies, code duplication, and coding standards therefore it is easy for developers to 

refactor code before a fault is introduced. If a fault is introduced into a code, CI can help to 

provide fast feedback. Also CI provides fast feedback through regression test. [46] 

Modularisation is a strategy used for scaling continuous integration. The way of modularisation 

should be considered carefully because it mitigates the issue of cross team integration. 

Modularisation can help to reduce cross-team dependencies and unnecessary communication. 

[47] 
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Requirement Management  

Requirement management is a systematic process of identify, extract, organize, document, 

analyze and manage the requirements. [38] The project team members evaluate and observe the 

customer problem to develop the system according to the needs and expectations of the 

customer. The desired requirements are used to make base for the cost, planning and time 

estimation of the project. OpenUP uses “use-case driven development” technique for 

requirements management and structure the basis for the complete development of the system. It 

provides scenarios that clearly describe behaviour or communication between users and the 

system. From a user’s perspective, it provides better understanding of the value of the 

requirement. OpenUP prefers to define the requirements that show a story of how to use the 

system and are described visually in the UML. Use cases are easy to understand, testable, and 

help to deal with complexity. It focuses on the use case and system-wide requirements work 

products. [37] 

The aim of requirement validation is to try to find and correct problems before the 

implementation of all requirements. The requirements include examinations to confirm that 

software meets the customers’ needs, and to make sure that they describe the right system. A key 

activity perform during the requirements validation is “requirement reviews”. OpenUP uses a 

guideline “effective requirement reviews” that describes “how to conduct reviews with relevant 

stakeholders to ensure agreement, assess quality, and identify changes required”. Requirements 

reviews are conducted to validate that requirements are complete, unambiguous, correct, 

consistent, prioritized, testable, traceable, and modifiable. It considers finding problems in the 

requirements before implementing them. Review should be done internally and with 

stakeholders, to ensure everyone agrees before spending effort in the implementation. [48] 

Release Planning  

A release planning meeting is conducted for the purpose to develop a release plan. A release plan 

is a progressing flowchart that describes features of the upcoming releases that will be delivered.  

Release planning increases the accuracy of project planning, the ability of prediction of resource 

use, and the ability to finish the releases on the desired dates. The project team can manage the 
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limited resources and emphasize on higher quality and maximize the value of organization. The 

goal of the release planning is to identify assumptions, risks and dependencies. This technique 

emphasizes to plan the next iteration, while planning the entire project at a high level. In 

addition, it encourages the software development project manager to work comfortable with re-

planning for the project if needed.  

OpenUP provides “project burndown” report for knowing the status of a software project. It 

indicates the amount of work that is left to perform within that project. The “project burndown” 

report should be updated at the end of every iteration. There are some common measures and 

related metrics used in software development, that help teams identify, communicate and correct 

problems early and adjust estimations. Below are some examples of metrics coverage areas. [26] 

 Software quality 

o Defect backlog: Total defects discovered and resolved per iteration 

o Test case coverage: Measures the amount of testing done 

o Code coverage: Percentage of source code that has been tested  

 Development process effectiveness 

o Responsiveness to quality problems: Total defects discovered against resolved 

per iteration 

o Responsiveness to process enhancement: Number of process improvements 

suggested versus implemented 

 Development productivity 

o Velocity: Shows the number of points delivered by iteration 

Shared Vision   

A shared vision is used to make sure that all project members understand the customer’s business 

and how the software product will help to obtain business value.  It gives everyone a clear 

picture of its objectives to provide solution of the customer’s business problem. They encourage 

and support each other during the whole process of software development and there is no 

competition between them. These characteristics enable the software engineering process to deal 

with conflicting views and communication flaws easily. This Vision artifact is created in the 

beginning of the Inception phase and evolves during the previous portion of the development 
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lifecycle. It documents the view, fundamental needs, and features of the stakeholder about the 

product. This document is an asset for the team members to support them for creating 

stakeholders’ business problem and needs to produce a shared vision of the new system. [2] 

Iterative Software Development  

Iterative development is the spirit of a cyclic software development process. OpenUP divides the 

project into a series of small, fixed-length iterations and plan it iteratively. Iterative strategy 

allows delivering capabilities (executable, implemented and tested requirements) incrementally. 

This encourages rapid user feedback loops, so problems can be identified and the real 

requirements are elicited. Furthermore, the development team focuses on issues that are mainly 

risky to the project, and allows the team members to learn lessons for improvements of the 

process as well as during development. Iterative development strategy allows team to improve 

software during the development lifecycle. [37][8] 

Test Driven Development 

In this technique, a small test routine is written and runs to make sure that it fails, and then writes 

implementation code to run it successfully. During this cycle the test comes first and then the 

production code is written. The aim of TDD is to decreases time to market through decreasing 

the amount of time required to integrate and make stable builds. It enhances productivity because 

it is easy to find and fix errors when they introduced. It increases the quality of the software by 

ensuring that new code is tested and works properly. [2] 

Software Reuse 

Software reuse is “the process of implementing or updating software systems using existing 

software assets”. Reusable software assets comprise all software products such as applications, 

components, test suits, manuals, designs, and requirements. Maximizing software reuse is 

considered essential in software engineering because reuse process make easy to improve 

quality, productivity, and reliability. The software components is exercised in the system 

successfully that make it more reliable. Speed up production in the sense that original or new 

development is avoided. The more tests are performed that make possible to produce higher 
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quality products. Additionally, reduced process risks due to less uncertainty in software 

development schedule and costs. Obviously, reusable modules reduce implementation time 

instead of developing new modules for the system. OpenUP provides a detailed guideline on 

software reuse by identifying reuse opportunities, selecting assets to reuse and sources of 

reusable code. [37][49] 

4.1.3 Scope of Use 

OpenUP is appropriate for the projects that have the following properties: [7] 

 Size of the  project is small or medium 

 The project requirements are incomplete 

 Stakeholder wishing to communicate the requirements during the project 

 Business users are engaged in the project considerably 

 The project does not need high level of formality 

 The project provides software as a main product 

OpenUP might not be appropriate for the projects that have the following properties: 

 The size of the project is large 

 The project need high level of formality 

 The business users are separated from the project 

 The project provides other artifacts of higher priority than software 

4.2 EXTREME PROGRAMMING PROCESS 

In software development there are many processes which are used to develop the software. Using 

such processes software structure is identified and this structure base on requirements. These 

requirements are settled through project software lifecycle and each product/project lifecycle 

contains different phases. In each phase work is sorted out by iteratively and incrementally to 

build software. Extreme programming process life cycle contains six processes and each process 

refers to the depiction of phases in the project life cycle through which successful software is 

created. The life cycle of XP process consists of six phases Exploration, Planning, Iterations to 

Release, Productionizing, Maintenance, and Death. [42] 
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Figure 4.3 Extreme Programming Lifecycle 

In exploration phase phase customer gives requirements to software developing team. These 

requirements are in form of stories which are written by customer on color small cards that wants 

to add in first release. These short stories on small cards are small units of specification that  

describe the functionality and behaviour of the software. These stories take less than one or two 

weeks to implement. Before starting  development programming team estimates those stories and  

based upon this estimation the customer priorities which story that be done first. Then 

development team make acquainted themselves with available tool, required technology and 

suitable practices that will be used in built the software. after  well understanding with system 

architecute and prototypes developemnt is being started and systems grows  in functionality short 

step by step. 

In planning phase priorities are settled down  for given stories and are sorted out dependency on  

how much effort and time are required for each story. The programmers first estimate each story 

and create framework of agreed schedule for developemnt and given small piece of implemented 

design for small release of  product to customers. This schedule is targeted not more than two 
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month to complete the first release. Maintained team in pairs and assigned tasks  for product 

work. Each team works on their tasks in group of two members in XP Planning phase. 

The iterations to release phase contains many iterations which are done for system development 

before the first release of small functionality product. The customer choose the stories to be 

selected for each iteration  and each customer story is divided into number of  iterations. In given 

time frame which is one week to one month first iteration is completed. The structure of the 

system is created by selecting the stories that will impose to built the structure for the 

implementation of the whole system. This structure  come out to the completion of first iteration. 

At the end of each iteration customer perform functional test to test the functionality of release 

system. After successful completion of  last iteration the system is in ready state for production. 

In productionizing phase the performance of the system is checked and tested according to 

customer satisfactions. For checking the functionality of released product different performance 

tests are performed. These tests are implemented by the programmers whose work in pairs. In 

XP developers use TDD approach, “Test Driven Development is technique that turn out well 

crafted and well tested software with  least wasted effort, and the design is kept clean by the 

continuous improvement process of Refactoring” [42] for checking and enhancing the software 

performance and quality.  

During the maintenance phase all deferred proposal and plans are renowned for later 

implementation. In this phase all remaining functionalities are checked and implements for both 

production running system and for new iterations. To achieved maximam  functionality more 

new people are come in team and  restructure with some changes in system architecture. this 

phase requires an effort for customer support tasks to get better end product. 

The death phase is the phase where required goal are achived and customer does not have any 

more new stories to be implemented. The customer to satisifed with the end product regarding 

performance, quality, stability and reliability. on this phase all necessary documentation of the 

system are written and no more changes are required for architecture, design or code. when the 

system are inefficent or not giving the desired outcomes or if it becomes too costly for 

supplementary developemnt death might also be happen. 
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4.2.1 Roles and Responsibilities  

XP consists of number of roles with diverse responsibilities and principle. Upon these 

responsibilities and principles required tasks are divided to achieve performance. In software 

development process these roles are exercised during the software built and managed whenever 

they are needed. These roles are defined by project coaches or managers who are responsible for 

the whole team of the project. Team in Extreme Programming project can have more than one 

role. [42] 

  Coach 

The role of XP coach is responsible as a whole software process and helps as whole team to 

understand the motive of development and balance all needs of project within team and across 

team. A coach also sustains both Customer teams and Developer team. The XP Coach uses many 

different techniques on specific time at particular level. The coach can be mentor, works with 

next to each team members on their tasks. On other side the coach may be facilitator, provides 

guidance to achieve supplementary effective team performance. The coach must have a solid 

command to tackle all situations that are necessary aspect to lead the team. The coach has to 

acquire required people skills and should be effectual in influencing the actions of the teams. The 

coach must understand the ideas behind XP and how to use these ideas to achieve maximum 

performance from the current project.  

 

 

 
Figure 4.4 Coach Plug-in 

Customer 

The customer is another vital part of the XP team and knows what to program like programmers 

who knows how to program. XP Customer role defines what type of product to build. Customer 

writes user stories to determine the approaches that will be targeted to achieve the goals. Define 
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features in form of user stories that will be included in final end product and makes sure that new 

product works according to their specification. Using the planning game, customer regulates the 

order in which the user’s stories will be completed by the development team. Customers are also 

responsible to perform some acceptance tests alongside the system to prove the system 

functionality and performance and give feedback to the programmers and testers that the product 

does what it is supposed to do.  

 

 
Figure 4.5 Customer Plug-in 

Programmer 

The roles of XP Programmer reconcile in pairs. Each pairs consist of two members and each 

member is responsible for implementing the code to sustain the user stories. It is the role that 

identifies tasks from user stories and manipulates them successfully in project team. The 

programmer role is also responsible to maintain consistency in project development and to assign 

tasks according to the given specification within team. XP programmer is the key role in XP 

team and heart of project team. The programmer performs different function at single time. The 

programmer can be middle man which can communicates with both ends and synchronize and 

consults to other members to produce successful product. 

 
 



Processes of OpenUP Vs XP 

 

56 
 

 
Figure 4.6 Programmer Plug-in 

Tester 

The XP Tester role is responsible to test the code with different test case. The tester makes some 

test tools for testing and measuring the performance of code with efficiently and quickly. Mostly 

in XP TDD approach is used to test the small units of code. The tester also helps the customer 

how to define and write acceptance tests for user stories. The XP Tester is also responsible for 

running the tests repeatedly and reorganizing the code for specific results. Tester also helps the 

customer to select, implement and run the acceptance test.  

 

 
Figure 4.7 Tester Plug-in 

Tracker 

The tracker sets the project velocity, getting continuously feedback from the programmers and 

decides whether the project are running successfully and achieving required goals. The tracker 

has also responsibility to monitor the working progress throughout the project and give response 

if some things seem to be going off track. The XP Tracker role measures and communicates the 

team's progress.  There are three vital things that Tracker will track. One is the iteration plan for 

tasks. Second one is release plan for user stories, and third one is the acceptance tests. 
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4.2.2 Quality Techniques 

XP is based on combined efforts and collection of ideas.  These ideas and efforts are drained 

from combination of different methodologies. These methodologies are built in development 

process through software life cycles and from these life cycles step by step small piece of work 

are produced. These life cycles work by iteratively and incrementally approach. Different roles 

and responsibilities are defined to start development and these roles are interrelating with each 

other through four ways. Communicating with each other, getting continuously feedback, trying 

to achieve maximum goal using defined practices and make courage to bestow desired result. 

Extreme Programming is based on a decision making structure in which customer makes 

business decisions while programmers decide on technical issues. XP exercises an agile based 

approach that enables people to work together in pairs and merely purposed people come 

together and work together to build software. These XP practices are in well defined disciplined 

that enable interactions among individuals and presents many ideas like customer involvement, 

perform continuous integration and code testing, pair programming and limited documentation.  

These XP practices enable successful software development for small or medium size projects. 

Customer writes user stories and based on these stories programmer decide the technology and 

tools which they have. The following figure shows how these practices are manipulated in XP 

development process. [42] [43] 
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Figure 4.8 XP Practices 

Planning Game 

In this practice there is close interaction between customer and the programmer. Customer 

creates user stories and programmer calculates approximately efforts needed for the execution of 

such customer stories. Each time customer chooses new user stories for next release and 

programmer divides the tasks in team and tries to complete the stories within defined time frame.  

It requires strong relation between customer and project members and team can easily 

understand what they want to do and what the customer expect. Teams can easily manage 

themselves for new development task. This practice also provides both short-long term strategic 

plans for release and iteration plans to get desired quality product. The programmers first 

estimate each story and create framework of agreed schedule for developemnt and given small 

piece of implemented design for small release of product to customers. Each time a new user 

stories are estimated for next iteration and previous work is refacored continously to enhance 

quality factor maintainability in each release. This continous interaction between programmer 
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and customer are helpful to maintain the software product  in order to meet all defined 

requirements, and ease of future maintenance.  

Small Releases 

After manipulating given user stories, each user story is prioritized and small piece of the 

product version is released on daily or monthly bases. These small releases increase both the 

system and product quality and getting continously feedback. Releasing small parts of  software 

increase the  duarability of  source code, code can easily integrate with new added code and 

easily check for  removing bugs. Programmers do not need to develop again new code for testing 

and manipulating the old code. Small releases of software also gives frequent feedback which 

becomes helpful for developing and achieving the final goals. This technique increases of 

develop product increases the chances to espouse high quality standards. 

Customer Test 

The ccustomer performs some acceptance tests for each user story to check the expected 

functionality. Programmer helps customer to perform this test during testing. After performing 

customer test customer gives feedback on each story. Each test is fully automated and helps the 

customer to make sure that the system is meeting its needs. After performing customer tests, 

customer gives feedback on each user story, illustrates all remaining user stories in detail and 

gives feedback how each story is expected to work and gives green signal to development team 

to start work on next release. This acceptance or customer tests are done continuously on each 

new release to enhance the many quality parameters like correctness of system behavior, error 

detection, and accuracy in software code/design and product efficiency.   

 Whole Team 

In XP work are distributed in whole teams in pairs. XP team consists of programmers, testers, 

analysts and coach. Each pair has different roles and responsibilities. Different team pairs sit 

together and share their ideas to achieve the project goals. All communication between pairs is 

face to face and sorts out problem which they are expected during project. This team also 

includes Customers who give requirements in shape of user stories. The whole team members 
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work together in pairs and communicate directly with each other and make strategies for better 

development and focus on all business decision. Continuous feedback from customers on each 

release and strong communication between team members increase the quality parameters like 

integrity of code, learnability and usability for users to learn the system. Also customer performs 

acceptance tests to check the quality of code and compatibility that how each iteration is 

compatible to next iteration. 

Sustainable Pace 

Sustainable pace gives better environment in which programmers have much time to understand 

the structure of code and increase product quality. It fosters a team to do consistent amount of 

work within period of time. Programmers feel better and relaxed which is helpful to improve the 

predictability of accurate system and increases more chances to fix unseen errors within short 

time. Programmers improve their performance and give better product with in less time. 

Programmers continuously get feedback on each user story from customers and have much time 

to rebuilt quality product. 

Metaphor 

Metaphor is a design overview that helps customers and programmers to communicate with each 

other. It allows the whole team and customers to talk about the structure. This metaphor helps to 

describe how the system works. When getting a clear understanding on each decision, everybody 

in the team can easily comprehend the system goals. Every member of team knows the structure 

of product with short time and keeps much understanding on how to implement the system. This 

practice is helpful to produce quality product with in exact time. The programmer has much 

understanding about tool and techniques during communication between other team members. 

This practice gives clear direction to developer toward decision making and helps to guide the 

team during software development and directed that how to achieve the desired quality software. 
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Continuous Integration  

To ensure that the system is performed well according to the customer, small unit of code is 

integrated into the test code. All acceptance tests are run successfully and check that the new 

functionality is continuously integrated and demonstrated to the customer. In XP continuous 

Integration can come to pass several times in a day. It is an opportunity for developers to finish 

some work, they assimilate what they have done and can get feedback from both customer and 

other team members. Before each small release of iterations code is continuously checked 

against all test cases to improve quality of the code. 

Collective Ownership 

This practice facilities the programmer to become familiar with code easily. In Extreme 

programming collective code ownership is valuable way to stretch the knowledge of the system 

between team members. Programmers easily check other codes and modify any part of code at 

any time. This practice makes programmer to understand easily the functionality of complex 

code. This practice is also useful to refactoring the complex code and programmer can read and 

understands the behavior of program. Collective ownership provides appropriate understanding 

to solve the critical problem required to system and project team. This practice focuses to 

increase the efficiency and integrity of code which is necessary to built quality product.   

Coding Standards 

The coding standards are focused and each programmer follows these existing coding rules. To 

adopt these standards in XP increase to increase the ability to read other programmers code 

easily. This coding standard in Extreme programming supports refactoring to give consistent 

shape to standard code. The programmers use a standard way of naming and formatting to 

develop the standard code which can increase the code liability. Every team member can quickly 

understand the code. The programmers can easily highlight the problems face during the 

implementation of code. These coding standards which are adopted by a pair of programmers 

also reduce the errors in the code and make the code reusable with previous code and compatible 
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with new code. These coding standards are helpful to increase the quality because each time 

programmers do not need to start from scratch.  

Simple Design 

In Extreme programming the design strategy is to create the simple solution for system design 

that meets user’s requirements. All ambiguous code is removed to increase the liability of 

system. Simple design provides great flexibility to easier understand the complex systems. 

System design can change easily and restructure for future work. XP rely on simple design for 

system design for removing the complexity to understand the design and makes the use of code 

easy. This extreme programming practice also ensures system verification and validation that 

improve the quality.  

Pair Programming 

In Extreme programming two programmers sit together at the same computer and maintain code. 

This practice focuses to increase the quality of code. Pair programming gets feedback from other 

partner and learns new techniques. By using this technique, programmers can easily produce 

correct code and reduce the defect rate as contrast to single programmer. Programmers improve 

their coding skills which are more important to the team and to the business organization. 

Programmers continuously check the code against the test cases to improve the quality of the 

code. 

Test Driven Development and Refactoring 

In Extreme programming Test Driven Development (TDD) approach is used to test the code. 

TDD is the core practice of XP performed before each small release. This approach ensures that 

all code is tested successfully. XP programmer tests code again and again to make sure that 

develop code are checked hundred percent for errors. Extreme Programming recommends 

“continuous integration”, in which every couple of hours changes are incorporate and tested in 

the development integration framework. 
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"Refactoring is the process of changing a software system in such a way that it does not alter the 

external behavior of the code yet improves its internal structure."  [62] In XP refactoring is 

important part of development process. The XP team is maintaining and extending their source 

code from iteration to iteration so refactoring makes it easy to do. The programmers create built-

in tool or plug-in for continuously refactoring the develop code. It allows the programmers to 

develop code more quickly. This technique focuses to remove duplication and increase the 

cohesion of the code, although lowering the coupling. Refactoring technique is also used in TDD 

to increase the feasibility of code. The two main benefits of this technique are following:  

 Maintainability:  It is easy to maintain code and fix bugs because the code is simple and 

understandable. A large code is reduced to small code by using well named, a set of 

individually concise and single-purpose methods. 

 Extensibility: Since application uses recognizable design patterns therefore it is easy to 

extend its functionalities.  

4.2.3 Scope of Use 

XP is pair prgramming based approach used to develop small or medium size project for medium 

organization. The structure of XP is not very large, small number of members are lie in the 

whole team. According to Beck(1999b) the XP methodology is not suitable for every project. 

Different research are come out from different perception and each perspective is based on 

project requirements. However there are some basic limitations make out after adopting this 

approach in different circumstances. [43] 

 XP is development approach for only small or medium size project. 

 XP is pair programming approach used for small team.  

 XP prefers limited members in project development team.  

 XP suggested between three to twenty project member in each project. 

 XP needs strong communication and coordination between customer and project 

members on all development stages. 

 Continously feedback required by customer on each new user story. 

 Proposed technology may also obstacle for the success of XP project.  



Processes of OpenUP Vs XP 

 

64 
 

 Demands customer test for manipulating the correct behaviour. 

4.3 COMPARISON  

We analyze both methodologies regarding their quality techniques, focus in time and cost of 

usage and social perspective. 

4.3.1 Analyzes of Quality Techniques 

In this section, we analyze common aspects, and attempt to discover similarities and differences 

between OpenUP and XP. These analyzed aspects support software quality extracted by applying 

bottom-up approach. [13] 

Disciplines and Workflow 

A discipline in OpenUP is the set of activities creating a specific collection of artifacts, which 

indicate some aspect of software development.  As mentioned previously, OpenUP disciplines 

are Requirements, Project Management, Configuration and Change Management, Architecture, 

Development and Test.  

Extreme Programming clearly restricts itself; it comprises four basic activities: coding, testing, 

listening, and designing performed using a collection of practices, which map to some disciplines 

in OpenUP.  

Iterative Software Development 

Both OpenUP and XP apply an iterative development approach where the requirements, design, 

implementation, and testing continuously develop in each iteration. However they differ, in their 

suggestions for iteration duration and how iterations are executed. The OpenUP lifecycle defines 

four different phases, each having one or several iterations and containing a well defined 

objective. It recommends four week iterations but suggests when to consider shorter or longer 

ones. Also, the effort required in each iteration is prioritized based on customer importance and a 

combination of risk.  
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On the other hand, XP suggests short, one to two week iterations to offer quick feedback loops. 

The effort required in each iteration is prioritized through the customer and should deliver what 

is considered most important to the customer.  

Release 

OpenUP describes a release to be “a stable, executable version of a product and its necessary 

artifact” [50], while Extreme Programming (XP) describes it to be “a set of user stories creating 

a business value” [51], The XP technique small releases and OpenUP item iterative development 

are very similar.  

Risk Management  

The risks that arrive later during the project lifecycle can significantly increase risk for the 

project failure. Therefore continuously identify, prioritize and plan strategies to mitigate risks.  

One difference between the OpenUP and XP is that the OpenUP lifecycle puts greater stress on 

risk-based prioritization, particularly technical risk, while XP stresses less on risk by mitigating 

technical risk based on customer prioritization of what issues to be addressed. Each phase in 

OpenUP (Inception, Elaboration, Construction, and Transition) carries a different focus on 

mitigating a distinct type of risk.  

Extent 

Both OpenUP and XP are very lightweight used for small and medium size project for medium 

organization. OpenUP comprises 6 main roles, 17 artifacts and several tasks. Table 4.1illustrates 

the difference in extent of both methods, where the main roles of OpenUP project are introduced, 

with their counterparts in XP. [21] 

Table 4.9 OpenUP roles and their counterparts in XP 

 
Team  OpenUP roles XP roles 

Customer Team System Analyst 

Project Manager 

Customer  
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Stakeholder  

 Tracker 

Tester Tester 

Developer Team Developer Programmer 

  Coach 

 

Project Drivers 

OpenUP uses “use-case driven development” technique for requirements management and 

structure the basis for the complete development of the system. XP applies user stories for 

guidance what to implement. These user stories are difficult to organize for large projects and not 

have wide descriptions, compared to the OpenUP use cases, where the whole scenario for 

communication between users and the system is described. However both methodologies apply 

Test Driven Development. Regarding planning of the project OpenUP uses release planning, 

while in XP it is carried out by a process known “Planning Game”.  

Architecture-Centric 

In modern software development, the quality of a software system is realized by its architecture. 

Therefore a well designed architecture helps the team to drive risk mitigation, address 

complexity, and organize development. The major difference between OpenUP and XP is to 

“focus on architecture early on”. OpenUP focuses on software architecture early, to allow you to 

align the organization of a larger project within the architecture. On the other side, this practice 

difficult to leverage while using XP. The XP clearly describes that you should create the 

architecture for what you know today. By changing the architecture later in the project through 

refactoring become costly, especially when applications are more complex and teams expand.   

Measure Progress Objectively 

Objectively measuring project progress is necessary to know the purpose that the project is 

failing or succeeding. This technique helps you to manage people, cost and schedule as well as 
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provides a clear picture of project status. OpenUP and XP methods use the working code as the 

main measure of progress. Developers use their knowledge in each iteration for estimation of 

what to deliver in the next. Variants of basic earned-value are common. OpenUP recommend 

“use case scenarios” as the basic measure of progress, while XP uses completed “user stories” is 

similar in this regard. 

Manage Versions 

Both methods are usually focused on the needs of smaller teams. OpenUP recommends that 

integration should be performed continuously as much as possible and change management 

approach be kept as simple as possible. However, the demand for track changes increases due to 

the product complexity. XP is similarly recommends “continuous integration”, in which every 

couple of hours changes are incorporate and tested in the development integration framework. 

4.3.2 Focus in Time 

Time is a key dimension to build the software. OpenUP structured in four sequential phases. 

These four phases which are inception, elaboration, construction and transition composed 

solitary environment to develop software development lifecycle. Each phase contains different 

activities which are used in small iteration to release part of product. All these four phases are 

essential to produce successful software. Each phase has its own activities which are performed 

by different roles. Each phase development is done by iteratively and incrementally keeps focus 

on successful end product within given time frame according to customer requirements.  

Time in each phase is in different range from days to weeks and week to months and all 

iterations are divided in particular time. Both methodologies stipulate short iterations.  XP 

iterations are small and contain range between hours to days and weeks and months in pairs to 

release the final product. OpenUP iterations are regular in the scale of weeks or months for 

medium size project.  

The time dimensions are not explicitly addressed in both approaches but still present implicitly in 

both approaches. Both OpenUP and XP initiate for small to medium level projects and all these 
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activities, artifacts are directly based on direct communication, continuously feedback. Small and 

iterative increments intend to sustain these types of situations in specified time. 

4.3.3 Cost of Usage and Social Perspective 

We analyze both these two methods from cost of usage and social point of view.  Both XP and 

OpenUP processes present five primarily elements which are: 

 Practices 

 Roles 

 Activities 

 Artifacts 

 Product lifecycle 

Using these primarily elements both these two process share some characteristics. These 

characteristics are worked out during the whole development process and show who, how and 

when the task are divided and completed.  The cost of usage does not make great effect in sense 

of their usage, distribution, modifications etc. OpenUP is open source whereas XP is freeware. 

Users have facility to download, use and copy these processes without any restriction from 

company manufactures. The cost of usage is similar in both processes however OpenUP allows 

you to access the source code and get update from IBM, while in XP you do not access the 

source code and get any update. 

The social aspects are generally evaluated from technical and “cost of usage” aspects. In 

OpenUP and XP processes these social aspects are related to open source versus freeware 

discussion. If we compare both these two processes with commercial process like RUP, we can 

find out how social aspect impact in environment. Mostly small or medium organizations and 

technical personnel are in favor of open source/freeware approach due to their technical or cost 

of usage body, while large organization in favor of licensed approach due to their large impact. 

Organizations and government institutions use open source/freeware for three basic reasons to 

deliver system faster, make system more secure and reduce IT cost. [60] The social aspects of 

both processes are common in most cases. On the technical side, OpenUP provides the 

organization a package of tools such as EPF and deliver via the web. It can be possible to extend 
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it to suit the organization needs. XP is not connected to any specific tools, but let the user decides 

to select a tool to use.   
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Chapter 5  
 

 

POSSIBLE IMPROVEMENT 
5.1 OpenUP ORGANIZATION IN EPF OVERVIEW 

We can use EPF composer to author, configure and publish methods of OpenUP.  OpenUP is 

organized in the following dimensions. [63] 

5.1.1 Method Content Authoring 

Method Content describes method elements that include roles, tasks, work products, artifacts and 

guidance. It is important for people to learn about development methods that are described in 

articles, books, and standards, and other forms of materials. These sources provide step-by-step 

procedures for achieving a particular development goal, for example transferring a software 

requirements specification to analysis model. EPF composer structures a development goal in a 

schema of roles, tasks, work products and guidance which support detail descriptions for 

development methods. The figure below illustrates how such method development content 

elements are organized. The screen shows an example of a task presentation that has different 

relationships, such as relationship to roles and work products. 
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Figure 5.1 Task Presentations and its Relationship 

EPF Composer offers different form-based editor to develop new method content elements. It 

allows us to document our roles, task, guidance, and work products elements by rich-text editors. 

5.1.2 Process Authoring 

The process content defines sequence of elements performed by roles and artifacts over time. 

The figure below shows processes which are described as breakdown structures or workflows. A 

sequence of workflow is defined in a waterfall model. EPF Composer supports processes that are 

based on different development methods with different models such as incremental, waterfall 

and iterative life cycles. Additionally, it also supports presentations for process, such as 

workflow presentation or work-breakdown structure. The screenshot shows a process presented 

as a workflow for one activity or breakdown structure of nested activities.  
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Figure 5.2 Process authoring 

EPF Composer offers a process editor which supports various breakdown structure views. After 

creating an activity breakdown, it allows us to break process into phases, and iteration then we 

can also switch to a graphical activity diagram editor which allows us to create a work flow for 

activities graphically.  

5.1.3 Method Configuration  

EPF Composer provides a method library containing a reusable content where all methods 

elements are stored. It comprises the OpenUP method framework and different plug-ins 

extending OpenUP with domain specific additions. By using the configuration editor we can 

create our own or copy from existing EPF composer configuration and modify it according to 

our desire needs. It also allows us to add or remove the whole method content plug-in as well as 

selection for each plug-in.  
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A publish configuration is HTML based web site that presents the method content and processes. 

For publishing, select a configuration and then publish. Then the published wizard will publish 

content of the method configuration. 

5.2 PROCESS ADOPTION OVERIEW 

The objective of this section is to provide an overview that how the quality coordinator (QC) can 

work with the tool. First browse and download a publish process from eclipse organization. For 

configuration and customization also download the source library and EPF composer tool. [63]  

5.2.1 Create Method Content 

The main types of method content elements are following: 

 Roles 

 Tasks 

 Work product 

 Guidance includes checklist, example, guideline, template, and term definition 

Create a Method Plug-in 

The aim of this exercise is to create a new method plug-in. 

1. Switch to Authoring Perspective. 

2. Select File –> New –> Method Plug-in. 

3. A New Method Plug-in wizard will display, provide name e.g. “QC_Plug-in”.  

4. Enter text into the Brief Description field. 

5. From the Referenced Plug-in panel, select publish.openup.base. 

Create a Content Package 

To create a content package, follow the steps below. 

1. Expand QC_Plug-in in Library view then expand the folder Method Content. 
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2. Right click Content Packages and select New –> Content Package to create new content 

package. 

3. A content package editor will open. Name the package and provide text in Brief 

description field. 

4. Save your package. 

Create a Work Product 

To create a work product in your content package, follow the steps below. 

1. Right click on Work Products and select New, then select Artifact (artifact is a type of 

work product). 

2. The editor of work product will display. Provide the following information in the fields 

such as Artifact Name, Presentation Name, and Brief Description about the work product. 

3. Save your artifact. 

Create a Role 

To create a new role, follow the steps below. 

1. Under the Content Package, Right click on the Roles, select New –> Role. 

2. The role editor is appeared. Enter the information such as Name, Presentation Name, and 

Brief Description. 

3. Select the Work Products tab. 

4. You can identify work products for this role.  

5. Select the Work Products and click OK. 

6. Save your work. 

Create a Task 

These steps describe to create a task and then make a relation with the other elements of the 

previous exercises. 
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1. Under the Content Package, Right click on the Tasks, select New –> Task. 

2. Enter the information such as Name, Presentation Name, and Brief Description. 

3. Select the Roles tab and in the Primary performers field click Add. A Dialog is displayed. 

Select a role such as Quality Coordinator. And then click OK. 

4. Select the Work Products tab and then follow the steps to select your desire work 

products. 

5. Select the Guidance tab and then click Add. The Guidance window is displayed. Follow 

the steps to select your desire guidance elements. 

6. Save your work. 

Create Guidance Elements 

To create guidance elements follow the steps below. There are different types of guidance.  

In this exercise we will create a guidance element known Checklist.  

1. Under the Content Package right click on Guidance and select New –> Checklist. 

2. Enter Name and Presentation Name in the fields. 

3. Click the Check Items tab and add the check items such as Create branding specifications 

or Define physical specifications. 

4. Save your new checklist. 

5.2.2 Reuse Method Content 

The four types of method content variability are mentioned below. In this tutorial we will only 

use Extend to customize existing content. 

 Extends 

 Replaces 

 Contributes 

 Extends and Replaces 
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Extend a Role 

To extend a base method content related with a role (by using Extends Variability), follow the 

steps below. 

1. Make sure you are in Authoring perspective. 

2. Create a content package in your new created plug-in such as QC_Plug-in. Enter Name 

the new content package such as “extends_mytest”. Save your changes. 

3. Create a role in the extends_mytest content package. 

4. Use attributes Name, Presentation Name, Brief Description, and Main Description for the 

new role. 

5. Use the Variability type menu and select Extends then click Select. Roles window is 

displayed. 

6. Select your desire role such as Quality Coordinator and then click Ok. 

7. Save your work. 

8. Update your configuration in the Library View panel. 

Extend a Task 

To extend a base method content related with a Task (by using Extends Variability), follow the 

steps below. 

1. Make sure that you are in Authoring perspective 

2. Create a task in the extends_mytest content package. 

3. Use attributes Name, Presentation Name, and Brief Description. 

4. By using Variability type menu to select Extends –> Select. Tasks window is displayed. 

5. Select a base task such as Asses_status. Click Ok. 

6. Click the Roles tab and add a role. 

7. Click the Work Products tab and add a Work Product. 

8. Click the Guidance tab and add guidance. 

9. Click the Categories tab to add a category. 

10. Save your work. 
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5.2.3 Publish a Method Configuration 

To publish a method configuration, follow the steps below. 

1. Make sure that you are in the Authoring perspective. 

2. Select your desire configuration if it is not already selected. 

3. Expend the Custom Categories folder in the Configuration view and select the views 

related with this configuration. 

4. Select view such as Default view. 

5. Save your work by closing the editor. 

6. From the main tool bar select the Configuration menu and then select publish. 

7. Select you configuration and follow the steps. 

5.3 QUALITY COORDINATOR   

The Quality Coordinator role is responsible to measure product quality and make changes to the 

product and process for improvement. Quality is main challenge in software development and 

keeps great importance in successful software development. As our focus to enhance the quality 

of software during software development process we are adding appropriate and extra role of 

Quality Coordinator to increase the quality in software project team during software 

development. This extra role can support and coordinate project in all quality assurance 

activities. 

Our recommendation for possible improvement is to place quality coordinator role within the 

development team. This role may produce valuable results by making OpenUP more effective 

and useful over organizational level. Adopting this role, organizations might be capable to 

maintain quality standards. 

Organization needs the right data and information for making correct management decisions. 

Quality coordinator can provide measurement metrics that help the project manager to: [54] 

 Reduces the ambiguity surrounds complex software projects 

 Identify, prioritize and communicate issues within the organization 

 Accurately explain the status of software processes and products 
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 Answers questions such as “Is the software project ready for delivery to users?” or “Is the 

software project on schedule?” 

 Better evaluated and prioritize existing problems 

 Reduce and anticipate future maintenance needs 

5.3.1 Responsibilities of Quality Coordinator 

Our proposed role of the quality coordinator (QC) will be responsible for following tasks but is 

not limited to: [55] 

Risk Management 

The purpose of risk management is to prevent problems from occurring by identifying and 

assessing possible risks in early stages and by initiating measures in a timely manner to reduce or 

control them. The risk matrix comprises all risks with mitigation strategies, ready date and status, 

and responsible persons should be available to the quality coordinator on weekly basis. The QC 

is responsible to evaluate and forward this matrix to the System Assurance Manager or Project 

Manager. [56] 

Quality Audit  

Quality audit is the process of “systematic examination of a quality system carried out by an 

internal or external quality auditor or an audit team”. [57] It is conducted to ensure whether the 

organization complying with its defined quality system program. It is an important element in the 

ISO quality standard like ISO 9000 and can be used as a management tool for verifying that the 

processes defined by the company are followed during the software development. Quality 

coordinator is responsible for planning, scheduling, and performing quality audits. The results of 

the audits should be recorded in audit reports. [57] 

Reviewing Documents 

QC will review several artifacts including checklist, test results, test reports, problem reports, 

software test procedures, process and product assessments reports, updated or new requirements 
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verification matrices etc. OpenUP provided templates for the documents required in the process. 

Therefore the templates help to identify information needed to develop documents that meet the 

quality standards.  

Lessons Learned  

Applicable lessons learned can improve future project quality and performance. These lessons 

learned can be identified at any point during the software development lifecycle. It can help to 

minimize future failures and maximize future successes of projects. It is the duty of the QC to 

identify, document and validate these lessons learned during software development. 

Review Software Product  

Reviews are more beneficial because they identify problems earlier and cheaper than identified 

by testing. Most importantly, software reviews make possible for technical authors to develop 

low defect documents. Furthermore to identify process insufficiencies that encourages defects. 

Our proposed role of the QC will participate in the reviews to make sure that the correct 

standards, processes and guidelines to be followed for conducting review.   

Effort Estimation  

Quality coordinator is the most capable person to participate in estimation to make sure that the 

others roles are using correct methods and that variation are low. Effort estimation is crucial 

activity of the project planning and poor estimation can affect software quality therefore the 

correct techniques and models should be used. The QC can suggest appropriate approaches and 

tools that can improve the effort estimation accuracy. The effort estimation is done in 

OpenUP/XP through story points, velocity, planning poker etc. To measure and manage project 

progress OpenUP/XP using a tool known burndown chart. 

Prepare and Maintain Records 

The quality coordinator will maintain several records that document evaluations perform on the 

project. Records that need to be kept contain completed checklists, QA activities schedule, 
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weekly status reports, metrics etc. Checklists make sure that you perform the right things in the 

right order and in the right time. It is helpful in a number of contexts: 

 How to achieve maximum quality 

 How to assessing the software quality factors in project 

 How such artifacts templates are useful to the rest of process 
 Evaluating product and process 

The quality coordinator is responsible to make and update checklist. OpenUP provides checklists 

for most of artifacts, some of them are following: 

 Architecture Notebook: Questions related to the architecture of software are provided. 

 Test Case: Provide a set of questions to verify that use cases are explained in a complete 

and consistent manner. 

 Project Plan: Provides a set of questions to verify project plans.  

 Risk List: Provides guidance regarding all possible risks in a project. 

 General Requirements: Provides guidance on evaluating the quality of requirements. 

Change Management Process 

Change management process is a collection of procedures that support teams to control change 

efficiently. It allows us to record change request, and evaluate and approve it before 

implementing those requests. Change management can deliver several benefits such as 

improving the product and satisfying customer’s needs. The QC should be responsible to 

participate in the change accept/reject decisions as well as to change process manager. 

5.4 QUALITY COORDINATOR PLUG-IN  

The screen below shows plug-in for the main tasks of quality coordinator that is created in the 

eclipse process framework (EPF) Composer. It is not necessary to modify any of the other roles, 

tasks or artifacts in OpenUP. These tasks and artifacts are added for the extra role of QC. It is 

important for the quality coordinator to work closely with the project manager while performing 

below mentioned tasks of the plug-in. The project manager must ask the quality coordinator if he 
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has ideas that can improve the project quality. The person in this role is preliminary responsible 

for the following tasks: [55] 

1. Prepare and Maintain the Software System Quality Assurance Plan (SQAP) 

2. Create and Update Checklist 

3. Assess Status 

4. Prepare and Manage Measurement Metrics 

 

Figure 5.2 Quality Coordinator Plug-in 

 

Quality Coordinator role may be performed by one or more individual in the team depends on 

the project size. A quality coordinator needs the following skills, knowledge and abilities.  

 Software Engineer or Computer Science degree holder 

 Experience on software quality assurance (SQA) and software process improvement 

 Experience with iterative development approach such as OpenUP or RUP 

 Highly self motivated and excellent attention to detail 

 Planning and organizing skills 

 Effective team work skills 

 Understanding of CMMI and ISO9001 is desirable 
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5.4.1 Task: Prepare and Maintain the Software System Quality Assurance    

Plan (SQAP)  

The SQAP is the most important plan that should be created before starting on a development 

project. It is a contract for attaining quality in the project. It presents a fundamental framework of 

activities therefore to follow these activities will assure quality products and services. SQAP also 

addresses the procedures and techniques for ensuring that quality products will be developed or 

maintained under contract. The quality procedures and techniques used in the project should be 

addressed in details in SQAP. These procedures and techniques affect planning, designing, 

testing, documenting, and maintaining computer software. Our proposed role of the QC 

fundamental responsibility will be to prepare and manage SQAP.  Before starting to create a 

SQAP you must have enough knowledge about the project.   

The artifact SQAP is a document which provides a road map for organizing software quality 

assurance. The purpose of this artifact is to create and organize SQAP by establish the processes, 

objectives, and responsibilities needed to implement quality assurance function for the project.  

The impact of not having this artifact may be low quality product.  

The following steps need to be followed to create and implement SQAP. [64] 

Step 1 Document the Plan 

The following detail must be recorded in the SQAP: 

 Standards: Include design guidelines, coding guideline, testing guideline etc. in the 

software project. These standards ensure a particular level of quality in software 

development and consistency of output from the project. 

 Quality Control activities: These activities for the project include requirements, 

walkthrough, design review, and tests (integration testing, unit testing, acceptance testing, 

system testing, end to end testing etc.).  Quality control activities make sure the necessary 

conformance to quality requirements in the project such as requirements, design, and 

construction. 
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 Software Metric: These metrics described the desired level of quality for the work 

products developed for the project. 

 Software configuration management: This section is described in detail in the project 

software configuration and management plan (SQAP). 

 Audits: These activities are performed to analyze exceptions and provide corrective 

actions in the project to make sure it will not occur in the future in the project.’ 

 Testing: Testing methods, techniques and tools 

Step 2 Obtain Management Acceptance 

Management involvement is essential to make SQAP successful. Management is appropriate 

personnel to ensure the quality of product and to provide resources needed for development. 

Approval is necessary to obtain from all related departments and then put the SQAP under 

configuration control.   

Step 3 Obtain Development Acceptance 

The software development team must approve and cooperate in carrying out the plan because 

they are the primary users of SQAP. Everyone must agree it and follow it. The software 

development team play important role in the development and maintenance of the plan therefore 

their active participation is necessary.   

Step 5 Plan for the implementation  

To planning, formulating and drafting SQAP various resources such as staff, word processing 

etc. must be available to the individual responsible for implementing it. Furthermore support and 

approval from the management on the resources is also required. 

Step 6 Execute the SQAP 

The software development team monitors and executes the SQA plan. The auditing process is 

used to monitor such a plan during the implementation of the product.  



Possible Improvement 
 

84 
 

5.4.2 Task: Create and Update Checklist 

The aim of this activity is to review existing processes, assessing product and report on 

effectiveness as well as area of improvement and recognize required processes. Checklist is a list 

of items such as names, tasks, characteristics etc. that is used to check when performing a task.  

The ultimate responsibility of the quality coordinator is to create and update checklist for the 

software product. OpenUP provides checklist for most of the artifacts that include, architecture 

notebook, actor, design, iteration plan, risk list, test case and use case. Checklists make sure that 

you perform the right things in the right order and in the right time. It is helpful in a number of 

contexts: [2] 

 How to achieve maximum quality 

 How to assessing the software quality factors in project 

 How such artifacts templates are useful to the rest of process 

 Evaluating product and process 

The result of this reviews make the product bugs-free and processes consistent and well-matched 

with one another. Recommended improvement or changes to these processes or product reduce 

defects and improve efficiency. Using a checklist provides the following benefits: [65] 

 Standardization: It helps us to keep our outputs standard. 

 Continues improvement: Since new attributes and activities are added to the checklist so 

it improves the product produced. 

 Collective learning: As the team members familiar with the new process when reading 

and practicing checklist therefore avoid the mistake in the future. 

Remember the following things when building a checklist:  

 Do not include unclear things in the checklist 

 Include important things that are related with the process 

 Include things that you forgot in the past 

 Include open-ended questions and try to avoid Yes-No questions 
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 Provide space for comments in the checklist  

 First plan and then start writing a checklist otherwise it will be difficult to comprehend 

 Try to make the checklist as complete as more possible 

5.4.3 Task: Assess Status 

Status assessment can help to address, communicate and solve project risks, technical issues and 

management issues. Additionally, it will be easier for management to manage variation from 

expected cost, schedule or performance if they are address early. The project status must be 

evaluated and correct action should be taken as soon as possible. The sooner corrections are 

performed, the easier the remedy will be. As minor variation can become larger issues when the 

project grows therefore it should also be identified and quickly dealt with. Status assessment 

report provides the information required to organize the project efficiently and to know more 

about the team output. A status assessment report must contain the following detail: [58] 

 Introduction: This section provides an overview of the complete document. It includes 

the following sub-sections: 

o Purpose: Describe the purpose of the Status Assessment. 

o Scope: Describe the scope of the Status Assessment; anything that is affected by 

this document. 

o Definitions and abbreviations: Provide the definitions and abbreviations that are 

described in the Status Assessment. 

o References: Address an entire list of documents that is referenced in the Status 

Assessment. Each document has title, date, and report number. Also describe the 

sources from where the references obtained. 

o Overview: Describe the organization of document. 

 Resources: Describe personnel and financial resources 

o Personnel: Describe status of personnel and report any concerns. 

o Financial Data: Describe current cost and revenue. 

 Top 10 Risks: Describe the status of risks. 

 Major Milestone Results: Describe the status of major milestone and their date. 
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 Technical Progress: Describe technical progress. 

 Actions Items: Describe action items and their status. 

The above sections of the status assessment report provide good information. Status Assessment 

provides an ample source of information for the team members assessing the project.  

5.4.4 Task: Prepare and Manage Measurement Metrics 

To determine the quality of the product or process Quality Coordinator is responsible to prepare 

and manage measurement metrics. Additionally, QC will ensure that the correct metrics tools are 

used for the process and product. Measurement metrics help team to identify, communicate and 

correct problems early and adjust estimation. The real measurement of software product can be 

accomplished by applying software metrics to the source code and documentation.  

Software measurement metrics focus on the process and product. It can be used to enhance 

software quality and productivity.  Additionally, it provides support to make better decision 

making and to achieve effective software management. To achieve an accurate and effective 

planning, estimating, and control it is essential to measure parameters of the software 

development process.  By analyzing the metrics the other quality assurance roles can take 

corrective action to fix those areas in the product or process.  

The most common software metrics used in software development projects include: [66] 

 Line of code (LOC): LOC is a metric used to measure the size of program in terms of 

number of line in the source code. It provides an indication how much effort required to 

produce a program. One of advantage of LOC is that it is easy to measure and 

understand. LOC can be count without or with the comments, declaration, blank lines, 

etc. This metric does not provide information how good the code is. 

 Cyclomatic complexity: It is an important metric in software engineering that measures 

the complexity of a program. A control flow graph is used to compute cyclomatic 

complexity of the program. The basic theory is that the higher the number of paths in a 

module or program, the higher the complexity. Cyclomatic Complexity (CC) is defined 
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as M= L-N+2P, where L is the number of links, N is the number of nodes, and P is the 

number of disconnected path in the flow graph. 

 Defects per line of code: Defects per line of code metric is used when we want to find 

defects that how much line of defects has been discovered so far. For example if you 

have 100 lines of code and 20 defects it means you have one defects per 5 lines of code. 

Defects per line of code are a good measure but it does not tell about the severity of 

defect. However it is a measure that tells us how many defects a programmer made 

during development of code and then during the testing phase these defects are fixed 

which improve the quality of code. 

 Cohesion: Cohesion is refers to how strongly the functionality of the module is. High 

cohesion in modules is always preferable because it is related with reliability, 

understandability, and reusability, while low cohesion is difficult to test, difficult to 

understand, and difficult to reuse. The concept of coupling and cohesion help us to 

identify problems in software design to improve the source code. 

 Coupling: Coupling is refers to the number of dependencies between modules of a 

program. Since a highly coupled module uses many other modules therefore it is difficult 

to test, there are more interfaces involved so it increases the chances of defects. Low 

coupled modules are more preferable because it is easy to test and does not increase 

complexity. If a module has a low coupling, it is easy to locate a defect.   

 Function point analysis: It is a method used to measure the functional size of software. 

Function point metric provide several benefits such as help to estimate project cost, 

duration and staffing size.  

5.4.5 Plug-In Installation Instruction 

 Installation instructions for the quality coordinator plug-in are following: 

1. Create a new folder on your computer (optional). 

2. Download the plug-in zip file into your desired folder. 

3. Expand the plug-in zip file into the folder.  It will create Subdirectories appropriately. 

4. Start up Eclipse Process Framework.  

5. Click on File select Import and then follow the instruction. 
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6. Publish your OpenUP process appropriately. 

5.4.6 Expected Risks of Quality Coordinator 

The expected possible risks of any technique can be observed after implementing in a real 

environment. In our thesis work we did not implement the proposed role in a real environment, 

but it may have possible risks or disadvantages when implementing in organization. These risks 

include the following: 

 There is a risk of time consumption because performing these tasks may slow speed of 

the project in the start. 

 QC is a professional person, may be more costly for small organization. 

 The other roles of team may not provide sufficient collaboration to the QC specially the 

project manager.  
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Chapter 6 
 

 

CONCLUSION 
OpenUP promotes agile principles and techniques, and has a structured lifecycle which strives to 

deliver quality software to stakeholders.  We realized that OpenUP/XP prescribe some quality 

techniques with quality assurance potentials, commonly used by organizations to solve the root 

causes of problems during the software development. Furthermore, both processes are close to 

each other and their quality techniques cover the most essential areas. OpenUP preserves the 

important characteristics of RUP, it provides a process which is iterative and incremental, risk 

driven, use-case driven, and architecture centric. OpenUP quality techniques are suitable for 

many projects but it is also possible to add 3rd party techniques extensions by EPF Composer 

tool.  We identified and emphasized the quality coordinator role in projects developed under 

OpenUP/XP approach. 

Quality is the main pillar of organizational business and keeps great importance in successful 

software development. Our proposed role of quality coordinator (QC) is responsible for tasks 

that include risk management, change management process, experience build process, effort 

estimation, product and process assessment, and assist in measurement metrics.  In our views, 

this role can produce valuable results by making OpenUP more effective and useful over 

organizational level.  Adopting this role, can give organization a greater chance of success and 

enable it to maintain quality standards. The suggested plug-in for the main tasks of quality 

coordinator is developed in Eclipse Process Framework (EPF). 

Additionally, different models and standards are followed to direct the quality with emphasis on 

the process of software development. We think the research area is interesting, although it is 

difficult to find both literature and empirical information that covers the research area in a 
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practical sense. We believe that by using extra role of quality coordinator in the developed 

project under OpenUP/XP, a higher quality of product can be achieved.  
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