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Abstract 

The definition of our diploma is written by our external advisor, Parastoo Mohagheghi 
at Ericsson AS.  
 
Title: Decision-making in component-based development 
 
Background: When developing software, several decisions should be taken in 
different stages of a project. The software development process in the GSN project at 
Ericsson is an adaptation of the Rational Unified Process (RUP). The GSN project 
has developed several components that are used internally in two applications and 
also uses externally developed components. A layered architecture based on reuse 
is developed and new features are continuously added to the applications. Decisions 
regarding selecting or developing new components or modifying existing ones are 
taken based on expertise, experiences from earlier phases of the project and 
requirements that should be fulfilled. The existing adaptation of RUP should be 
modified to deal with challenges of component-based development and reuse. 
 
Thesis goals: This is a preliminary list and will be reviewed after a pre-study phase.   
 

1. Study the existing support in RUP for decision-making regarding evaluation 
and selection of COTS or internally developed components.  

2. Study the GSN RUP adaptation regarding support for reuse and component-
based development.   

3. Define the criteria for evaluating components in the GSN RUP adaptation 
where an architecture is already developed. 

4. A template with criteria for decision-making can include a checklist to be used 
in different stages of the life cycle. Evaluate and perform either a case study or 
an experiment on using such a checklist.  

 
Competence: The students have studied component-based development in the 
previous project during fall 2001. During this work, they should learn more about 
RUP, GSN RUP adaptation, criteria for future development based on reuse of 
already developed components and architecture.  
 
Conditions: Students should study in periods at Ericsson in Grimstad. Their stay 
should be financed by NTNU. Working place at Ericsson during these periods is 
necessary. Due to conditions it may be necessary to coordinate with other students 
using the same working place. 
 
In Retrospect: 
The goals of the thesis have been changed by both project advisors Parastoo 
Mohagheghi and Reidar Conradi during the course of the work. This is due to internal 
Ericsson matter. Goals 1, 2 and 3 were achieved as planned. Goal 4, on the other 
hand, could be re-written as “Evaluate and perform an experiment by interviewing 
workers at Ericsson with relation to reuse.” 
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Preface 

The diploma is the follow-up to the pre-project from the fall 2001, entitled 
“Component-Based Development – Models for COTS / Software Reuse”. That paper 
serves as an introduction to the concept of reuse with a known architecture in mind. 
This paper focuses more on tangible solutions with reuse. 
 
The main body of this paper explores how we can introduce reuse activities into a 
sound and stable architecture. We have been engaged by Ericsson AS to see how 
we can improve their guidelines concerning reuse by introducing reuse activities to fit 
their current architecture.  
 
In addition, we have performed an experiment based on some hypotheses in a reuse 
context. The experiment is a survey where we have asked nine participants with 
experience with the software system from Ericsson to answer a questionnaire we 
prepared. These answers were later evaluated to find a conclusion on how the reuse 
practice at Ericsson can be made better. 
 
We wish to thank our student project advisors, our external advisor at Ericsson AS, 
Parastoo Mohagheghi, and our head supervisor, professor Reidar Conradi at NTNU. 
We would also like to thank the anonymous participants who helped out with 
answering our questionnaire for the experiment. 
  
  
Trondheim, June 10th, 2002  
  
  
Ole Anders Walseth            Erlend Naalsund 
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1 Introduction 

1.1 Summary 

The diploma explores the field of component-based development, and particularly 
reuse of software. Our joint venture partner, Ericsson AS, has engaged us to 
continue the pre-project we finished in December 2001.  
 
The study we have done is both a literature survey and an empirical study (based on 
answers from a questionnaire).  
 
The literature study part introduces component-based development briefly, as well as 
the Rational Unified Process (RUP). Knowledge about RUP is needed to fully 
understand GSN RUP, which is an adaptation of standard RUP at Ericsson AS. GSN 
RUP is then thoroughly described. This part is found in appendix C.1. 
 
We later propose changes to GSN RUP to solve reuse issues, changes to the 
requirement specification scheme is also conducted. All this is taken care of in 
chapter 3. 
 
The empirical study mentioned above is an interview with Ericsson personnel (with 
experience in GSN RUP applications) as a questionnaire with multiple-choice 
answers. These answers are documented and later evaluated. This study can be 
found in chapters 5 and 6. The conclusion of the work is found in chapter 7.  
 
 

1.2 Context 

The goals of this project is divided in four: 
 

1. Expand our understanding of RUP 
2. Use our acquired knowledge of RUP to understand more of an Ericsson 

adaptation of RUP, GSN RUP. Explore GSN RUP further. 
3. Define the criteria for evaluating components in the GSN RUP adaptation 

where an architecture is already developed. 
4. A template with criteria for decision-making can include a checklist to be used 

in different stages of the life cycle. Evaluate and perform either a case study or 
an experiment on using such a checklist. 

 
As part one and two are rather theoretical, the main emphasis is on parts three and 
four, where the bulk of our own contribution is.   
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1.3 Report structure 

The report is structured as described: 
 
Abstract – Here is the definition of the diploma, our task. 
 
Preface – A brief description on the contents of the paper, including the 
acknowledgment of the people that helped out with the work. 
 
Introduction – The project is introduced with a summary, a context and a description 
of the structure of the report.  
 
Survey of state-of-the-art/practice – Here is most of our literature study part, 
divided in two: 

- Part one is an introduction to component-based development, with pros and 
cons of reuse, different types and so on. 

- Part two is an introduction to the Rational Unified Process (RUP) 
 

Context – This is the first chapter of our own contribution, where we try to find 
solutions to the goals of our diploma definition. The chapter is divided this way: 

- First, a short introductory subchapter entitled “Reuse and Component-Based 
Development” angled on Ericsson’s situation 

- “Criteria for Evaluating Components in the GSN RUP Adaptation”. Here we 
explore component selection and evaluation. Also, here is a general 
discussion on requirements and component selection/evaluation, and some 
discussion on how this could be adapted in GSN RUP. 

- “Reuse-related adaptations to GSN RUP” contains the proposal for changes 
that should be made to the GSN project’s adaptation of RUP, GSN RUP. 

 
Research Approach – Here is our project plan. It shows how we planned our work 
week by week. This plan was written early in the work. 
 
Survey of Reuse Aspects and Software Development – Here is the information 
from the practical part of the diploma, the interview. Here are the hypotheses we 
were testing, along with a description of a survey that was conducted at Ericsson. 
 
Evaluation of Results – Here, the results from the survey are evaluated and 
compared. 
 
Conclusion and further work – This chapter concludes our work and gives our 
recommendation for further work.  
 
Appendices – The Appendices gathers literature references, technical reading (like 
check lists and more), recommended reading and so on. Included in the appendices 
is most information from the survey conducted at Ericsson. The questionnaire we 
used for our interview based on the hypotheses is represented here. The results are 
also in the appendices, but in a separate chapter Ericsson Information chapter 
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(appendix C). That part of the appendices also includes an exploration of an 
adaptation of RUP at Ericsson, GSN RUP. 
 
The reason for dividing the information like this is to shield Ericsson sensitive 
information that is restricted from the public. This information (appendix C) will not be 
presented in the publicized version of the thesis. 
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2 Survey of state-of-the-art/practice 

This chapter explains some methods in software development that we will use in our 
research.  
 

2.1 Introduction to Component-Based Development 

[5][6][7][8] In the increasingly competitive area of software development, reuse of 
high-quality components must be considered not on only as an asset, but an 
imperative part in assuring for your company survival. Reuse of components gives a 
software product of higher quality, which is faster and cheaper to create [4]. These 
advantages are considered key factors for success in software development. 
 The concept of software reuse has existed in software development since the 
late sixties. In 1968 Doug McIlroy proposed libraries of shared components, and 
developers have gradually accepted the value and usefulness of this concept. 
Throughout the seventies and eighties, software reuse and component-based 
development went through several evolutionary changes, but it was not until the 
nineties that companies started to take full advantages of these concepts. In the first 
decade of the third millennium, we finally see these concepts starting to mature.   
 
Component based development differs from traditional development (were most of or 
all of the code is created from scratch) in several ways. The first issue to discuss in 
context is software architecture. There exist several proposed definitions of software 
architecture [1], but in brief they encompass the following: 
 

- The organization of the software system 
- The selection of structural elements and their interfaces by which the system 

is composed 
- The behavior of these elements as specified in the collaboration between 

them. 
- The composition of elements into progressively larger subsystems 

  
When we perform component-based software development it is important to create a 
high level architecture early in development. Having clearly defined how components 
should behave, interface and were they should be placed is an important tool in order 
for analysts and designers to select and/or design the correct components. In fact 
there are two issues that play an important part when selecting components to fit into 
your current project; the first is getting the component to fit and interact within the 
boundaries of the selected architecture, the second is making sure the component 
fulfill the requirements (functional and non-functional) it is supposed to.  

The need to fulfill the requirements is necessary in all software development 
(component based or not), but in the context of reuse and the use of existing 
component we need to approach requirements in a slightly different way. In 
traditional development (not component-based), the usual approach is for the 
stakeholders to agree upon a set of requirements and then build a system that 
satisfies these requirements. The requirements may be changed during 
development, but these changes are almost always initiated by the customer 
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(wanting extra features he/she didn’t think about initially). In component-based 
development it is much more likely that the developers initiate negotiations to modify 
the requirements. The set of existing components may not satisfy all the existing 
requirements or they may perform the requirements differently than initially planned. 
When this happens, the developer will have to renegotiate the requirements with the 
customers and eventually change the requirements, or possibly create new 
components from scratch. Because renegotiation of requirements is more likely, 
component-based development encourage developers to keep a closer relationship 
with the customer.  

One typical characteristic of component-based development is that more time 
and effort is focused on the early phases of development. Finding and evaluating 
components will have to be performed early (typically during analysis) because your 
choice of components directly affects the design. As mentioned earlier, more effort 
will also be used on discovering and (re-) negotiating requirements. Another 
important feature of component-based development is the strong focus on non-
functional requirements and testing. A major effort has to be put into checking how 
components perform, how well they interact, and in making sure they are stable (by 
themselves or in combination with other components). 

For convenience it is useful to separate between components that are created 
within the company using them (internal components), and components created by 
an outside vendor (external components). With internal components you have the 
advantage of having first-hand experience with the component. This includes 
knowledge of how it performs, how it is constructed, how it can be modified, how 
stable it is and so on. Applying components from external vendors also have certain 
advantages. You get more components to choose from which gives you a higher 
chance of finding components that fit the requirements. You get standardized 
components that are often more suited to integrate with other systems etc. You don’t 
have to take the full responsibility of maintaining and supporting the components, and 
so on. If you apply external components it is very important that the vendor can be 
trusted. This is particularly important if the components provided are not open source 
(open source = the source code is available). If the components are not open source, 
you will be reliant on the vendor to make all changes/adaptations on the components. 
This can make you very vulnerable, for instance if the vendor goes out of business or 
refuse to make the necessary adaptations.  

For a company to be successfully taking advantage of reuse it is not merely 
enough to reuse code. One considerate field of reuse is reuse of design. This 
includes reuse of architecture, models, guidelines, patterns and so on. Quoting Ralph 
Johnson  “If you reuse code you’ll save a load, but if you reuse design your future will 
shine”    
Virtually any part of a software development process may be reused. You may reuse 
requirements from earlier processes, you may reuse entire stages or phases from 
earlier projects, and so on. The potential in reuse is considerate and a company able 
to harvest this potential will have a great benefit. 
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2.1.1 Iterative vs. Waterfall paradigm 

Traditionally, software development has not been iterative, but has used a sequential 
process called a waterfall model:  
 

Planning: Completely understand the problem, its requirements and constraints 
Design: Design a complete solution 
Implementation: Implement the solution 
Verification: Verify that the implementation is correct 
Deployment: Deliver/deploy system 
 
This sequential model works well with small to medium size projects, but at a larger 
scale, this method have several shortcomings: 
 

• Errors made in the planning phase are not discovered until the 
verification phase leading to a larger cost, exceeded deadlines, 
unhappy customers etc. 

• Larger projects are very difficult to plan all at once, unforeseen events 
could happen in the course of the project 

• Not very flexible in changing requirements, for customers, stakeholders 
or others 

 
To solve these problems, RUP applies an iterative approach. This involves using a 
succession of waterfall models iteratively, meaning that the project has time to 
evolve. Problems that come unexpectedly are handled and fixed before the next 
iteration. Requirements can be changed continuously throughout the project. Also, 
reuse is handled at a higher level. An iteration is ideally 3 weeks to 3 months long, 
and a project of this scale normally has 3-9 iterations, depending on the size of it. 
The length of iterations stretch over much shorter periods of time than the waterfall 
project. Where the waterfall model is one big project, the iterative approach is built 
from a batch of mini-projects. 
 

Planning 

Deployment 

Implementation 

Design 

Verification 

Figure 2.1-1 The Waterfall Model 
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 Iteration #1       Iteration #2  Iteration #3       Iteration #4  Iteration #5 

Figure 2.1-2 The waterfall model in iterations 

 
Duration and Number of Iterations 

 
Ideally, an iteration should span from 2-6 weeks, but this is dependent on the number 
of people working on the project, and the size of the project. For instance: 
 

Lines of 
code 

Number of people Duration of an 
iteration 

5000 4 2 weeks 
20000 10 1 month 

100000 40 3 months 
1000000 150 8 months 

 
The number of iterations in each phase depends on the size of the project.  
 
LOW:     Three iterations [0,1,1,1] 
TYPICAL: Six iterations [1,2,2,1] 
HIGH:     Nine iterations [1,3,3,2] 
 
The numbers indicate how many iterations are done in each phase [Inception, 
Elaboration, Construction, Transition]. 
 
A normal project has 6±3 iterations. 
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2.2 The Rational Unified Process 

This entire subchapter contains information taken from [1]. 
 
RUP (Rational Unified Process) is a process for software engineering. It was created 
and marketed by Rational Software in 1995 from the merging of the Rational 
Approach and the Objectory Process version 3.8. It was not until 1998 RUP got the 
name Rational Unified Process, though. In the period 1995-1998 it was known by the 
merge name Rational Objectory Process. 
 
A software development process, in this case RUP, has four roles: 
 

• To provide guidance as to the order of teams activities in a project 
• To specify which artifacts should be developed and when 
• To direct the tasks of individual developers and the team as a whole 
• To offer criteria for monitoring and measuring the project’s products and 

activities 
 
Having a well-defined and structured software development process ensures quality, 
a well organized project, budget balance, and upholding the deadlines. 
 
RUP is built on the six best practices of software development:  
 

• Develop software iteratively (as opposed to the traditional waterfall 
model) 

• Manage requirements 
• Use component-based architecture 
• Visually model software 
• Continuously verify software quality 
• Control Changes in software 

 
RUP is a process in constant change:  
 

• Rational releases regular updates 
• It can be delivered online using web technology 
• It can be tailored and configured to suit the specific needs of a 

development organization 
• Integrated with many tools. 

 
RUP is currently used by large scale companies like Ericsson, Alcatel, MCI, Xerox, 
Volvo, Intel, Visa, Oracle and so on.  
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2.2.1 RUP Static Structure: Process Description 

 
RUP is represented using four primary modeling elements: 
 

• Workers: The who 
• Activities: The how 
• Artifacts: The what 
• Workflows: The when 

 

2.2.1.1 Workers 

A worker defines the behavior and responsibilities of an individual or of a group of 
individuals working together as a team. The behavior is expressed in terms of 
activities that the worker performs.  
 
Example of workers: 
 
An individual acting as a “Worker: System Analyst” leads and coordinates 
requirements elicitation and use-case modeling by outlining the functionality of the 
system and delimiting the system.  
 
It must be noted that the workers are not individuals per se; they are merely 
describing how individuals should behave in business. This means that a single 
individual may act as several workers, and for a worker to be performed by several 
individuals.  
 
An example of this is: 
 
BRIAN can be a “Worker: System Analyst” in the morning and as “Worker: Test 
Designer” in the evening.  
BRIAN and SUSAN can both be “Worker: Test Designer”, but they are likely to be 
responsible for different classes etc.  
 

2.2.1.2 Activities 

Activities define the work performed by the workers. An activity is a unit of work that 
produces meaningful result in the context of the project. The activity typically includes 
creating or updating artifacts, such as models, classes or plans. To ensure that the 
activity is neither too small (which makes it easy to neglect), nor too big (hard to 
express), it should be in the range: a few hours -> a few days.  
 
Examples: 
 
Activity: Find use cases and actor -> performed by Worker: System Analyst 
 
Activity: Plan an iteration: performed by Worker: Project Manager 
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2.2.1.3 Artifacts 

Activities have input and output artifacts. An artifact is a piece of information that is 
produced, modified, or used by a process. Artifacts may take various shapes and 
forms:  
 

• A model: such as the use case model 
• A model element: such as a use case 
• A document: such as a performance report 
• Source code 
• Executables 

 

2.2.1.4 Workflows 

A workflow is a sequence of activities that produces a result of observable value. 
There are six core engineering workflows and three core supporting workflows.  

 
Each core workflow covers a lot of ground. To break them down, RUP uses workflow 
details to express a specific group of closely related activities.  
It is also useful to express workflows related to iterations, expressed as “iteration 
plans”. 

Phases 
Core Process 
Workflows 

 
Inception 

 
Elaboration 

 
Construction 

 
Transition 

 
Business 
Modeling 

        

 
Requirements 

        

 
Analysis & Design 

        

 
Implementation 

 

        

 
Test 

 

        

 
Deployment 

 

        

Core Supporting 
workflows 

        

 
Configuration & 

Change Mgmt 
 

        

 
Project Mgmt 

        

 
Environment 

        

Iterations Preliminary 
iteration 

Iteration  
#1 

Iteration  
#2 

Iteration 
#k 

Iteration 
#k+1 

Iteration 
#k+2 

Iteration 
#m 

Iteration  
#m+1 
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Inception Elaboration Construction Transition 

LIFECYCLE 
OBJECTIVE 
MILESTONE 

LIFECYCLE 
ARCHITECTURE 

MILESTONE 

INITIAL 
OPERATIONAL 

CAPABILITY 
MILESTONE 

 

PRODUCT 
RELEASE 

MILESTONE 

2.2.2 RUP Dynamic Structure: Iterative Development 

The dynamic structure specifies how the process runs over time. Central issues in 
the RUP development process include: phases, milestones and iterations.  
 

2.2.2.1 Phases and Milestones 

The iterative RUP process is organized in phases, and each phase is concluded by a 
major milestone. 
 

 
 

 
 
 
 
 

Figure 2.2-1 The four phases and milestones for the iterative process  
 

 
The Inception Phase 
 

• Establish the software scope and boundary of the project 
• Discover the initial use-cases (primary scenarios of behavior) 
• Establish overall cost & schedule for the entire project, and a detailed 

estimate of the elaboration phase 
• Estimate risks 

 
In this phase, the company needs to establish a business case for the system and 
delimit the project scope. All external actors must be identified, and the interaction 
with these must be defined. In the business case, the resources needed for the 
project is estimated. A phase plan, showing dates of major milestones is also 
included, along with success criteria and risk assessments. The outcome of the 
inception phase covers a project vision (a vision of the core requirements of the 
project, key features and main constraints), an initial use-case model, an initial 
business case (with risk assessment, project phase plan and a business model) and 
one or several prototypes. 
 
MILESTONE: LIFECYCLE OBJECTIVE 
 
 
 
 
 

 
 

 

 

Inception Elaboration Construction Transition 

LIFECYCLE  
OBJECTIVE 

Figure 2.2-2 The lifecycle obejctive milestone 
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The first major milestone is the lifecycle objective milestone at the end of the 
inception phase. The evaluation criteria for the inception phase are: 
 

• Stakeholder concurrence on scope definition and cost and schedule 
estimates 

• Understanding the requirements as they are described in the main use 
cases 

• Credibility of the cost and schedule estimates, priorities, risks and 
development process 

• Depth and breadth of any architectural prototype that was developed 
• Actual expenditures vs. planned expenditures 
 

If the project fails to pass the milestone, it may be cancelled or considerably 
rethought.  
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The Elaboration Phase 
 

• Analyze the problem domain 
• Define, validate and baseline the architecture as rapidly as practical 
• Develop project plan 
• Eliminate high risk elements 

 
In the elaboration phase, the purpose is to analyze the problem domain, establish an 
architectural foundation, develop the project plan, and eliminate the highest risk 
factors of the project. In order to accomplish these objectives, one must have a broad 
view of the project. Not too detailed knowledge, but a general understanding of the 
scope, major functionality and non-functional requirements such as performance 
requirements.  
 
The outcome of this phase is a more complete use case model than earlier (at least 
80% complete), supplemental requirements (non-functional and the requirements not 
associated with the use case), a software architecture description, an executable 
prototype, a revised business case (with risk list), a development plan for the overall 
project (replacing and revising the initial project plan) and an updated development 
case specifying the process to be used. 
 
MILESTONE: LIFECYCLE ARCHITECTURE 
 
 
 

 

 
 

Figure 2.2-3 The lifecycle architecture milestone 

 
The second major milestone is the lifecycle architecture at the end of the elaboration 
phase. The evaluation criteria from the elaboration phase are:  
 

• Is the vision of the product stable? 
• Is the architecture stable? 
• Are the major risk elements addressed and resolved? 
• Do all stakeholdersd agree that the current vision can be reached? 
• Is actual resource expenditure versus planned expenditure acceptable? 

 
If the project fails this milestone, it can be cancelled or rethought. 
 

Inception Elaboration Construction Transition 

LIFECYCLE 
ARCHITECTURE 
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The Construction Phase 
 

• Building the product and evolving the vision, the architecture and the 
plans until the project is completed 

• Achieve adequate quality within time limits 
 
In this phase, all remaining components and application features are developed and 
integrated into the product, and all features thoroughly tested. This phase is a 
manufacturing process with emphasis on managing resources and controlling 
operations to optimize costs, schedules, and quality.   
  
The outcome of the construction phase is a product ready for the end-users. At a 
minimum, it consists of the software product integrated on the adequate platforms, 
the user manuals and a description of the current release. 
 
MILESTONE: INITIAL OPERATIONAL CAPABILITY 
 
 
 
 
               
 
 

Figure 2.2-4 The initial operational capability milestone 

 
The third major milestone is the initial operational capability at the end of the 
construction phase. The evaluation criteria from the construction phase are: 
 

• Is this product release stable and mature enough to be deployed in the 
user community? 

• Are all stakeholders ready for the transition? 
• Are the actual resource expenditures still acceptable vs. planned 

expenditures? 
 
Transition may have to be postponed by one release if the project fails to reach this 
milestone. 
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INITIAL 
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The Transition Phase 
 
Move the software project into user community. 
 

• Provide user support 
• Train user community 
• Market, distribute/sell product 
• Achieve user self support 

 
This phase’s purpose is to transition the software product to the user community. 
Once a product is released, issues arise that require the company to develop new 
releases, correct errors or finish the features that were postponed. The phase is 
entered when a baseline is mature enough to be deployed in the end-user domain.   
 
The transition phase focuses on the activities required to place the software into the 
hands of the users. Typically, it requires several iterations, including beta releases, 
general availability releases, as well as bug fix and enhancement releases. A lot of 
effort is put in helping user learn the product, by developing user documentation, 
training users, and also taking user feedback.   
 
MILESTONE: PRODUCT RELEASE 
 
 
 

            
 

Figure 2.2-5 The product release milestone 

 
The fourth and last major milestone is the product release at the end of the transition 
phase. The evaluation criteria from the transition phase are: 
 

• Is the user satisfied? 
• Are actual resource expenditure vs. planned expenditure acceptable? 
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2.2.3 Architecture – The Importance of Models 

The focus on modeling is very important in RUP. A model is a simplification of reality, 
and it helps us understand what is too complex to understand in its entirety. We must 
apply different kinds of models in order to cover all aspects of software development. 
Care must be taken to ensure that all models are consistent.  
 

2.2.3.1 What is architecture? 

The system architecture is a specification of the high-level system structures 
(aspects/viewpoints to capture), its components, their interrelationship and their 
strategies and guidelines that governs the design and evolution of the system. The 
system architecture is and artifact. It is the result of the system design activity.  
 
The purpose of the system architecture is to show what a system does and how it 
works, enable us to work on individual pieces of the system, make extensions on the 
system and to enable us to reuse parts of the system.  
 

2.2.3.2 Definition of software architecture 

The Rational Unified Process defines software architecture as follows: 
 

• The organization of the software system 
• The selection of structural elements and their interfaces by which the 

system is composed, together with their behavior as specified in the 
collaboration among those elements 

• The composition of these elements into progressively larger 
subsystems 

• The architectural style that guides this organization, these elements 
and their interfaces, their collaborations, and their composition. 

 
Software architecture is also concerned with context: usage, functionality, 
performance, resilience, reuse, comprehensibility, economic and technological 
constraints, trade offs and aesthetics.  
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2.2.3.3 The 4+1 view model of architecture 

In software development we must use different kinds of models to convey different 
aspects of the system. RUP suggests a five-view approach: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.2-6 The architecture view model 

Logical View 
 
The logical view handles the functional requirements of the system (what the system 
should do for its users). This view is an abstraction of the design model and identifies 
major design packages, subsystems and classes. 
 
 
Implementation View 
 
The implementation view describes how static software modules (source code, data 
files, components, executables etc.) are organized in the development environment. 
It describes packaging, layering and configuration management of these modules.   
 
 
Process View 
 
The process view describes the system run time. This view looks at tasks, threads, 
and process as well as how they interact. It addresses issues such as concurrency, 
deadlocks, parallelism, fault tolerance etc 
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Deployment View 

2.2.3.4 The deployment view looks at how executables and other runtime 
components are mapped to the underlying platforms. It addresses deployment, 
installation, performance etc.  

Use-Case View 
 
This view describe scenarios and use-cases for the system, and help the task of 
discovering and designing the architecture as well as help in validation of the other 
views. 
 
 
Discussion  
 
The different views are necessary in order for workers in each domain to model and 
communicate their information. Applying as much as five different views may be 
slightly extensive in small projects, but as the scope and size of most software 
projects tend to be large, having a software development process with several views 
may be necessary. Although the use of different views gives a clear advantage in the 
ability to express and communicate information, it does raise some issues. For 
instance, keeping information, requirements and models consistent between views 
may be difficult. Extra care should therefore be used in order to avoid such pitfalls. 
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2.2.3.5 Architecture related artifacts 

RUP defines two primary artifacts 
 

• SAD (The Software Architecture Description), describes the 
architectural views related to the project.  

• The architectural prototype, for validation of the architecture. Also 
serves as a baseline for the rest of the project.  

 

2.2.3.6 Architecture and reuse 

If we want to gain large-scale reuse, architecture is of major importance. The 
architecture will clearly articulate the major components as well as the interfaces 
between them. This is a necessary feature for obtaining reuse.  
Architecture assist both internal reuse – the identification of common parts – and the 
incorporation of COTS (Commercial Off-the-Shelf) components. Architecture also 
facilitates reuse on a larger scale; the reuse of the architecture itself.  
 

2.2.3.7 Component-based development 

RUP support component-based development (CBD), which is the creation of systems 
by assembling components, as well as the development and acquirement of such 
components. 
 
“A component is a nontrivial, nearly independent, and replaceable part of a system 
that fulfills a clear function in the context of a well-defined architecture. A component 
conforms to and provides the physical realization of a set of interfaces”.  
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2.2.4 The Project Management Workflow 

Software project management consists of: 
 

• Balancing of competing objectives 
• Risk management 
• Overcome constraints 
• Ensure a product that meets customer needs 

 
Projects are seldom 100% successful, and project management is a difficult task. 
RUP offers a project management workflow to help improve the process. The project 
management workflow has three purposes: 
 

• Give a framework for managing software intensive projects 
• Provide guidelines for planning, staffing, executing and monitoring 

projects 
• Give a framework for managing risk 

 

2.2.4.1 Planning an iterative project 

For an iterative process, the development should be based on two types of plans: 
 

• A coarse-grained plan: The Phase Plan 
 

For each development project we must have a phase plan. This is a 
one or two page document created early in the inception phase, and 
contains: 
 

§ Dates and objective of major milestones planned (end of each 
phase) 

§ Dates and objective of minor milestones planned (end of each 
iteration) 

§ Staffing profile: which resources are required over time 
 

• A series of fine-grained plans: the Iteration Plans. 
 

There is an iteration plan for each iteration. The iteration plans are built 
using traditional planning techniques and tools (Gantt charts and so on) 
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2.2.4.2 The Project Manager 

The major worker in the project management workflow is the project manager. Figure 
2.2-7 shows how Worker: Project Manager is related to artifacts, activities and 
workflows in RUP.  
 

Figure 2.2-7 Worker and artifacts in the project management workflow 

 

Project 
Manager 

Iteration 
Assessment 

Iteration Plan 
 

Business Case 
 

Software 
Development 

Plan 

Work Order 
 

Status 
Assessment 

Project 
Measurements 

Product 
Acceptance 

Plan 

Measurement 
Plan 

Problem 
Resolution Plan 

Risk List 
 

Risk 
Management 

Plan 
 

Enclosures of the SDP that are the direct 
responsibility of the Project Manager 

Responsible for 
 



Diploma spring 2002  Version 2.5  
Decision-making in component-based development Final Revision 14.06.02 
 
 

 22

Figure 2.2-8 uses an UML activity diagram to illustrate one iteration in project 
management.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.2-8 Workflow in project management 
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2.2.5 The Business Model Workflow 

Business modeling is used to: 
 

• Understand the structure and the dynamics of the customer 
organization  

• Understand the current problems in the target organization and 
discover potential for improvement 

• Ensure that common understanding of the target organization among 
the stakeholders, customers, end users and developers 

• Derive system requirements 
 
Figure 2.2-9 shows the workflow in business modeling. RUP offers the necessary 
tools to perform business modeling.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
 

 

Figure 2.2-9 A workflow in business modeling 
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2.2.6 The Requirements Workflow 

When developing a new system, it is important that developers, customers and other 
stakeholders establish and maintain agreement on what the system should do, why 
and how it should be done. These requirements will provide the basis for planning 
iteration contents, system boundary, cost estimates and so on. RUP provides a 
requirements workflow for handling requirements.  
 
In software development we separate between two types of requirements; functional 
requirements, which are used to express the behavior of the system (what a system 
should do), and non-functional requirements, which specify a variety of attributes that 
are related to non-functional issues such as usability, reliability, performance and 
supportability.  

2.2.6.1 Capturing and managing requirements 

The first step in capturing requirements is to collect the stakeholders’ requests. This 
activity consists of collecting the requests and wish lists from customers, end users, 
marketing and other stakeholders. The set of all these requirements are used to 
create a vision document.  
 
 The Vision Document consists of: 
 

• Set of stakeholders 
• Set of user needs 
• System high-level features 

 
The high-level features of this document have to be translated into detailed software 
requirements that enable you to design and build the actual system. These detailed 
requirements are captured in the use-case model and other supplementary 
specifications. Detailed requirements are then realized in a design model and end-
user documentation, and are verified by a test model.  
 
Throughout the system development you will undoubtedly find flows and 
inconsistencies in your requirements. This forces you to repeat the system 
requirements workflow in an iterative manner.  
 
Rational support tools that capture, models and manage requirements, attributes and 
traceability.  
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Figure 2.2-10 Workflow in requirements 
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2.2.7 The Analysis and Design Workflow 

In order to translate requirements into a specification that describes how to 
implement the system, RUP provides the analysis and design workflow.  
 
The main purpose of analysis is to map requirements into a form that is easier to 
handle when designing how to implement the system. This process is driven by use 
cases. Analysis focuses on ensuring that the system’s functional requirements are 
handled. It is common to ignore many of the non-functional requirements until the 
design phase. During the design phase the main goal is to transform the result from 
the analysis work into a template on how to implement the system.  
 

2.2.7.1 The design model 

The design model is the primary artifact of the analysis and design workflow. It 
consists of the work of model elements providing the behavior of the system. The 
design model can be considered using architectural views. Using the logical view, the 
system is broken down in sub-pieces and presented as a set of logical elements 
(classes, subsystems, packages and collaborations). The process view maps these 
elements to processes and threads in the system. The deployment view maps the 
processes to a set of nodes on which they execute.  
 
Figure 2.2-11 illustrates an iteration in the RUP workflow. Note that some activities 
are dependent on in which phase the iteration is performed.  
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2.2.8 The Implementation Workflow 

During the implementation workflow we organize code in terms of subsystems and 
layers, implement classes and objects in terms of components and implement the 
executable system.  
 
To understand the implementation workflow in RUP, we introduce three key 
concepts:  
 

• Builds 
 

At the end of each iteration we create one or more builds. This 
means implementing and executing a subset of the complete 
system and verifying that it works.  
 

• Integration 
 

Integration involves combining separate software components 
into a whole, as well as subsystems into a complete system. 
 

• Prototype 
 

A prototype may be exploratory (throwaway) which is thrown 
away after it is finished and you have learned what you wanted 
from it, or it may be evolutionary, in which case it evolves to 
become the final system.  

 
There are two types of prototypes:  

 
§ A behavioral prototype, which focuses on exploring 

specific behavior of the system. For example, showing a 
possible user interface to the customer. Behavioral 
prototypes are often exploratory.  

§ A structural prototype, which explore architectural or 
technological concerns. These prototypes are often 
evolutionary, and are typically developed using the same 
tools as the main system.  

 
Figure 2.2-12 shows an implementation workflow. During the elaboration phase, a lot 
of work is put into creating an implementation model. This model is organized in such 
a way, as to make component-based development as conflict-free as possible, help 
management and so on.  
 
Implementation is closely related to design and there are clear tracing links from 
design to implementation elements.  
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Figure 2.2-12 An implementation workflow 
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2.2.9 The Test Workflow 

For software development to be successful, structured and thorough, testing should 
be applied to assess product quality. We need to verify that components interact 
correctly, that requirements have been met and that defects are addressed.  
Testing should occur in all iterations of a development to provide early feedback on 
product quality. RUP provides a testing workflow that gives feedback for the project. 

Figure 2.2-13 The test workflow 
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2.2.10 The Configuration and Change Management Workflow 

During software development, several artifacts are created. These artifacts represent 
a major investment for a company and are labor intensive. When these artifacts 
evolve or are updated, it is important that this is handled in a consistent and 
structured manner. The configuration and change management workflow aims at 
maintaining the integrity of the project artifacts as they evolve.  
 

• Configuration management (CM) 
 

Handles artifact identification, versions and dependencies. The 
configuration management workflow also handles workspaces 
and validations of element configuration. 
 

• Change Request Management (CRM) 
 

Handles requested changes generated by internal and external 
stakeholders. It also handles analysis of the impact the 
requested changes will have on the development.  

 
Figure 2.2-14 shows the configuration and change management workflow. 

Figure 2.2-14 The configuration and change management workflow 
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2.2.11 The Environment Workflow 

The environment workflow aims at providing processes and tools for the 
development organization.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.2-15 An environment workflow 
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2.2.12 The Deployment Workflow 

For a software development project to be successful it is not enough to have a 
working piece of software that fulfills the stakeholder’s requirements. For such a 
project to be successful, we need for the customers to be willing to use the finished 
product.  
 
RUP provides a software deployment workflow to handle this. The deployment 
workflow handles:  
 

• Beta testing 
• Packaging for delivery 
• Installing the software 
• Training end users 
• Preparing sales force (product roll-out) 
• Migrating existing software on converting databases 
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Figure 2.2-16 The deployment workflow 
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2.2.13 Iterations and Workflows 

During each iteration several of the workflows may run, but which activities are 
emphasized on to what degree they are performed, depends on where in the 
software development the iteration is done. For example, an iteration in the inception 
phase will have a strong focus on the business modeling and requirement workflows, 
while the deployment workflow may not be run at all.  
During an iteration in the constructing phase, all the workflows may run, but with a 
particular strong focus on the implementation, test and configuration/change request 
management workflows. Whether a particular activity in a workflow is performed may 
also depend on the needs/scope of the current project. For example not all projects 
will include the “provide access to download site” activity as prescribed in the 
deployment workflow.  

2.2.14 Adapting the Rational Unified Process into a Software Development 
Organization 

Adapting RUP into a software development organization will typically include a 
combination of changing RUP to better fit the organization needs (Configuration), and 
changing the organization to fit RUP (implementation). This process will result in a 
development case that constitute an enumeration of the different changes to be 
made to the complete RUP 
 
The following areas must be addressed when implementing RUP in an organization: 
 

• The workers and their competence, skills, motivation and attitude 
• The support tools 
• The software development process 
• The organization 

 
Special care must be taken, such that all these issues are handled correctly, if the 
process is to be successful. 
 
Discussion 
 
Given that an organization has decided to apply the rational unified process as their 
software development strategy. What special preparations must be made for a 
successful transfer to the new process, and is changing to RUP really worthwhile? 
The extra effort needed in order to motivate and prepare the workers for the new 
process may be extensive. There also have to be made investment in new tools and 
resources as well as organizational changes. There have to be done an extensive 
research work as to how and to what degree RUP should be adapted/ changed to 
suit the company needs. All these effort and investments combined may prove to be 
very large, but compared to the possible extra cost of having an unsuccessful project; 
it could often be economically intelligent for companies to make this investment, and 
change to the RUP development process. 
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3  Context 

 

3.1 Reuse and Component-Based Development  

Software development has several characteristics. Most importantly, creating the 
initial product is costly while creating and distributing copies is almost costless.  This 
in turn results in a market where the importance of finishing a product before your 
competitors is extremely important (if you are not the first to finish, your competitors 
will steal your market).  
 
Since software development products are so easily and quickly distributed, the 
importance of marketing your product, as well as ensuring excellent quality and 
support for the product is of minute importance. The purpose of this thesis includes 
finding ways to ensure high quality, stability and shorter time to market for software 
products developed at Ericsson AS. This we hope to ensure by improving one very 
important part of their software development process; ‘reuse’.  
 
Ericsson AS uses a tailored, or adapted version of RUP, called GSN RUP. Detailed 
description of GSN RUP is found in Appendix Error! Reference source not found..  
 
The co-relevance between reuse and achieving high quality, stability, cost reductions 
and shorter time to market is well documented. Any software developer that is able to 
handle reuse will have a great advantage. 
 
It is a fact that the developers at Ericsson AS are good at reusing components.  
Throughout the next chapters we hope to show that Ericsson AS can improve their 
software reuse even further, and suggest guidelines for achieving this. 
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3.2 Criteria for evaluating components in the GSN RUP adaptation 

In this section we explore component selection and evaluation. It will start by giving a 
general discussion on requirements and component selection/evaluation, and will 
continue by giving some discussion on how this could be adapted in GSN RUP. 
 
Component selection involves finding the components that best fit our requirements. 
The components selected must fit the overall architecture, be modifiable if changes 
are necessary, and be able to interact and perform satisfactory with the other 
components of the project.  
 

3.2.1 General guidelines for software requirements 

[3] Capturing a complete set of requirements for a software development project is 
getting increasingly difficult. Stakeholders may be uncertain about what they require 
the system to do, often maintaining an “I know it when I see it” attitude (IKIWISI). To 
make things worse, stakeholders may change their requirements mid project, even if 
they have been shown how the system will work through demos and prototypes. 
These problems force us to abandon the old way of system development (finding all 
requirements and then building a complete system that fulfill them). In modern 
software development we need a more dynamic way of handling requirements. 
 
In order for our requirement strategy to fit any project situation it is unfeasible to use 
a “one-size-fits-all” approach. In [3], Barry Boehm suggest four guiding principles to 
help us handle IKIWISI, rapid change and internal/external- components. In short, 
Boehm reminds us to ensure that the requirements are value-, shared vision-, 
change-, and risk-driven.  
 
Value-driven requirements: To determine the value-driven requirements it is 
necessary to perform a business-case analysis. The goal of this analysis is to see 
how different combinations of requirements add value to the product, and compares 
this with how much investment is needed to achieve the different combinations. It is 
also important to consider how the time aspects affect these values. It may be of 
major importance to get the product delivered to the marked as early as possible.  
Arriving on the marked with a product that only fulfill some of the requirements early 
(and the upgrading or provide patches) may be preferable to arriving later with a 
product satisfying the complete set of requirements. This is particularly true for the 
software development business.  
 
“When working with requirements the main focus should usually be on the 
requirements that add value to the product (“value driven”)”. 
 
Shared-vision-driven requirements: In software development the developer has to 
deal with continuously changing marked competition, constantly changing 
technology, and changing price and organizational realignments. Because of this 
changing/dynamic situation, it is not feasible for the stakeholders to discover and 
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agree upon all requirements early in the development process.  
 
“It is, however, important that the stakeholders have a shared vision of the system’s 
goals and values”.  
 
It must be agreed upon what value/goals the system will provide. 
 
Change-driven-requirements: It is a known fact that the requirements of a project 
will change throughout the development process. Often, selecting the cheapest 
solution that satisfies a given set of requirement will provide a product that is very 
hard to modify if the requirements change. Ideally we should build a product that is 
easy to modify if requirements change. The best way of solving this problem is to 
invest some work in “identifying the most likely directions of change in the 
requirement, and make the product dynamic to these changes”.  
 
Risk-driven requirements: The forth guideline provided by Boehm gives a general 
‘best practice’ for deciding how much requirement specification detail to include early 
in development (how fine grained should the requirements specification be?). The 
answer to this is applying a risk-driven approach: “If it’s risky to leave it out, put it in. If 
it’s risky to put it in, leave it out”.  
 

3.2.2 Requirements and component selection 

In any component based development we should make our search for suitable 
components as broad as possible, and the process for discriminating and finding the 
best of these components should be as efficient as possible. The previous chapter 
we discussed some general guidelines for requirements in software development. In 
this chapter we will continue this discussion but shift our focus to how requirements 
are used and can be modified to suit the component selection process. 
 
If we want to reuse previously created components in our software project, this 
involves discovering some requirements, and then trying to find the component that 
is best suited to satisfy these requirements. In this process we should take 
advantage of any option available to us. For instance, if our development team 
includes experts with extensive knowledge about components available in the 
problem domain, there is no reason why we should not apply this knowledge to 
generate requirements that are more likely to fit with these components. 
 
[2] One topic in this area is deciding how much detail one should elaborate for the 
various requirements. One factor that helps shape the answer to this question is the 
observation that some requirements are more important for discriminating between 
components than others. Taking this into account, we can derive the conclusion that 
we should acquire more detail on these requirements in the early stages of the 
component selection process. This will enable us to discriminate, and reduce the 
number of components early, and this will in turn help us save time and resources.  
 
For the requirements to be as useful as possible in component selection, they should 
have certain properties. They should be measurable in a way that helps discriminate 
between components and they should be structured so that test case formulation can 
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be performed without problems. Often requirements tend to be rather fuzzy, and it 
may be difficult to decide whether one component fulfill the requirements better than 
another component. Also, the hierarchical structure of requirements is often 
incompatible with the sequential structure of test cases (50 test cases for evaluating 
50 requirement configurations etc, may be unfeasible). These problems should be 
kept in mind during requirement exploration end defining, and if possible, the 
requirements should be shaped in a fashion that avoid these problems. 
 
When evaluating a component, a lot of different issues must be taken into 
consideration. Will the component be used for a long period of time? Does the 
component meet the requirements? Does the component need to be modified? Does 
the component integrate correctly with other components? And so on. Often the 
requirements or scope of the project may change and may force us to revaluate the 
components selection process, as well as possibly force us to make new 
assumptions about the problem domain.  
To make sure that we can obtain more detailed information about the problem 
domain in such cases, it may be useful to have a stakeholder representative with 
good understanding of the problem domain available throughout each evaluation.  
 
The component selection process is all about evaluation components and comparing 
them. This evaluation process should be as objective as possible, and there should 
consequently exist standardized techniques for recording information during 
component evaluation.  
If the evaluation process becomes subjective, we run a greater risk at not selecting 
the best component, and it is easier to select a specific component by being 
manipulated supplier sales techniques etc. 
 
 Figure 3.2-1 shows a simplified model for the component selection process as 
outlined in [2], and show the relationship between requirements and component 
selection.  
 

 Figure 3.2-1 The relationship between requirements and component selection 

 

 
 

Components 
under 
evaluation 
 
 
 
Acquired 
requirements 
 
                               Using                Product                  Hands-on           Component 
                               supplier            demonstration         product              selection 
                     data                                                  evaluation 
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3.3 Reuse Related Adaptations to GSN RUP 

Following the discussion on requirements and component selection, this section will 
contain a proposal for changes that should be made to the GSN project’s adaptation 
of RUP, GSN RUP (a detailed description of GSN RUP is found in appendix Error! 
Reference source not found.). 
 
The current version of GSN RUP has some major shortcomings when concerning 
reuse of components. In brief it can be said that it is missing guidelines/activities for 
identification, evaluation, comparison and of components. It also has some 
shortcomings concerning setting criteria and general reuse strategy. To address 
these shortcomings, we propose some extra activities. 
 
The below table show the Ericsson RUP phases, iterations and decision points in the 
left column, and the a brief summary of these phases as well as proposed reuse 
activities in the right column. The table is followed by a more thorough explanation of 
these activities, and a more precise description on where, and by whom they should 
be performed in GSN RUP. Tollgates (or TG in short) are Ericsson’s defined 
milestones. A description of tollgates and milestones is found in appendix Error! 
Reference source not found.. 
 

 
TG0 
 
 
 
 
 
1.  
 
Pre-Study/ 
Inception 
Iteration 
 
      + 
 
Milestone 
 
      + 
 
TG1 
 
 
 
 
 
 

 
Purpose of tollgate: This tollgate is performed prior to the first 
iteration. It serves the purpose of deciding whether or not to initiate 
the project. 
 
Proposed Reuse Activities: none. 
 
Purpose of the first phase:  Establish the software scope and 
boundary of the project.  
Discover the initial use-cases (primary scenarios of behavior).  
Establish overall cost & schedule for the entire project, and a detailed 
estimate of the elaboration phase.  
Estimate risks. 
 
Proposed Reuse Activities:  
1.1. Plan reuse strategy and criteria for the evaluation strategy. 

Decision Point 1: Make vs. buy decision:  (are we willing to 
depend on an outside vendor? can we renegotiate the 
requirements? If no the components have to be made from 
scratch, and we need no reuse strategy). 

1.2. Domain analysis (analyze who may reuse the components we 
make in the future (for reuse)) 
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2.  
 
Feasibility 
Elaboration 
 
Iteration 
      + 
Milestone 
     + 
 
TG2 
 
 
 
 
3. 
 
Execution / 
Construction 
Iterations 
      + 
Milestone(s) 
      + 
TG3,4 
 
 
 
4.  
 
Execution/ 
Transition 
Iteration 
       + 
Milestone 
       + 
TG5 
 
 
5.  
 
Conclusion 
Iteration 

 
 
 
Purpose of the second phase: Analyze the problem domain, Define, 
validate and baseline the architecture. Develop project plan. 
Eliminate high risk elements. 
 
Proposed Reuse Activities: 
2.1. Add the activities leading to the second buy vs. make decision 
2.1.1. Component identification and selection 
2.1.2. Component familiarization 
2.1.3. Feasibility study and Make vs. Reuse or Buy decision. 

Decision Point 2: Make vs. Reuse or Buy decision 
2.1.4. Renegotiation of requirements 
 
 
 
 
Purpose of the third phase: Building the product and evolving the 
vision, the architecture and the plans until the project is completed. 
Achieve adequate quality within time limits 
 
Proposed Reuse Activities: (In each iteration): 
3.1. Possibly run second make vs. reuse or buy process in each 

iteration. 
 
Use reuse check list in milestones/TG. 
 
 
 
Purpose of the fourth phase: Provide user support. Train user 
community. Market, distribute/sell product. Achieve user self support. 
 
Proposed Reuse Activities:  
4.1. Update reuse related documentation 
4.2. Update repository 
4.3. (Check list) 
 
 
 
 
Purpose of the final phase: define and store experience from the 
current software development project. 
 
Proposed Reuse Activities: 
5.1. Conclude documentation 
5.2. Record reuse experiences 
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3.3.1 Phase 1: Pre-study / Inception 

Purpose: Establish the software scope and boundary of the project. Discover the 
initial use-cases (primary scenarios of behavior) 
Establish overall cost & schedule for the entire project, and a detailed estimate of the 
elaboration phase. Estimate risks. 
 

- Activity 1.1: Plan evaluation criteria and reuse strategy  
Explanation: The organization should have a standard reuse and evaluation 
strategy that is applied on all software projects. Since each project is unique, 
an activity for tailoring this strategy to the particular project should exist. 
Purpose: Tailor the existing evaluation strategy to fit the current project.  
Steps: Evaluate project reuse needs, update standard reuse and evaluation 
strategy documentation to fit the current project, define evaluation criteria, 
make first make vs. buy decision 
Input Artifact: Standard reuse strategy document, standard evaluation strategy 
document. 
Resulting Artifacts: project specific reuse strategy document, project specific 
evaluation strategy document. 
Worker: Project Manager 
Workflow: Project Management (PM) workflow 
 
First make vs. buy decision:   
Answer the following questions: 
Are we willing to depend on an outside vendor?  
Can we renegotiate the requirements? 
If ‘no’ to both questions, all components have to be made from scratch and we 
do not need a reuse strategy. 

 
- Activity 1.2: Perform domain analysis  

Explanation: If we want to create components that are feasible for reuse in the 
future, we need to make an analysis of whom possible reusers may be. 
Purpose: Analyze future reuse domains to find possible reusers. 
Steps: Study previously developed projects. Gather information from domain 
experts. Examine emerging technologies. Study possible reusers and reuse 
domains for the components.  
Input Artifacts: Final reports from previous projects. Documentation on 
emerging technologies. etc. etc. 
Resulting Artifacts: Domain analysis report 
Worker: Domain Analyst (new) 
Workflow: A&D 
 
If there exist no possible future reusers, the components created does not 
need be reusable.  
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- Additions to the Inception Phase Milestone: 
Checklist: The Inception checklist should be extended to include the following 
(see appendix Error! Reference source not found. for full checklist): 
  
 Project Status Comment 
14 Have a decision been made to whether the 

project will reuse components (based on 
the first Make vs. Buy decision)? 

Project Manager, PM 
workflow 

15 Have the standard evaluation strategy and 
reuse strategy been tailored to suit this 
specific project? 

Project Manager 

16 Is the domain analysis report sufficiently 
developed? 

System Analyst 

17 Have a decision been made to whether new 
components created should be created to 
be reusable (based on the domain 
analysis)? 

System Analyst and 
Architect 
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3.3.2 Phase 2: Feasibility/ Elaboration 

Purpose: Analyze the problem domain, Define, validate and baseline the 
architecture. Develop project plan. Eliminate high-risk elements  
 

- Activity 2.1: Second Make versus Reuse or Buy decision 
Explanation: The software organization should as much as possible try to 
reuse components rather than creating new components in order to minimize 
costs and component maintenance.    
Purpose: Find components that can be reused in the system under 
development. This is a top-level activity consisting of the low-level activities 
“component identification and selection”, “component familiarization”, 
feasibility study”, “renegotiation of requirements”, and “decide on component”.  
Steps: Identify and select suitable components, get familiar with components, 
test components, select component. 
Input Artifacts: reusable components, component documentation, analysis 
model, design model. 
Resulting Artifacts: selected components, updated design and analysis model, 
updated documentation. 
Worker: architect 
Workflow: analysis & design 

 
 
 
 
 
 
 
 

Figure 3.3-1 The second make vs. reuse or buy decision activity 

 
- Activity 2.1.1: Component Identification and Selection 

Explanation: Discover components suitable for the project. At this stage in 
development, requirements are general, and the components under evaluation 
are high-level components (typically large components with major impact on 
the software architecture (OS, … etc.)).  
Purpose: Find suitable components 
Steps: Gather requirements, search internal repository for components, 
search external repositories for components, select some candidates for 
further evaluation (5-30). 
Input Artifacts: ARS, Change Requests 
Resulting Artifacts: candidate reusable components  
Worker: architect 
Workflow: analysis and design 

Component 
Identification 
and Selection 

Component 
Familiarization 

Feasibility Study and 
Perform Make vs. 

Reuse or Buy 
Decision 

Renegotiation of 
Requirements Architect 
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- Activity 2.1.2: Component familiarization 

Explanation: Get to know components selected 
Purpose: To get familiar with and to narrow down number of candidate 
components 
Steps: Study component documentation, gather information from experts 
familiar with the component, test component functionality, test non-functional 
attributes, study component impact on architecture, study component 
integration cost. Create a FIS for each candidate component; select the 1-3 
best suitable components for further evaluation. 
Input Artifacts: ARS, candidate reusable components, component 
documentation. 
Resulting Artifacts: candidate reusable components, FIS for each candidate. 
Worker: designer 
Workflow: analysis and design 
 

- Activity 2.1.3: Feasibility study and perform make versus reuse or buy 
decision  
Explanation: The candidate components resulting from the component 
familiarization activity (1-3 components) as well as the option of creating the 
component from scratch should be scrutinized, tested and compared in order 
to find the best suited component. 
Purpose: Find the best-suited component for a specific task. 
Steps: For each component: create a high level architecture, do an effort 
estimation, do a cost estimation, create a risk assessment model, test 
dependencies between components, compare components, select the best 
suited component. 
Input Artifacts: ARS, candidate reusable components, component 
documentation. 
Resulting Artifacts: One suitable component, Change Request 
Worker: designer 
Workflow: analysis and design 
 

- Activity 2.1.4: Renegotiation of Requirements 
Explanation: In every of the previous activities one may discover that the 
components under evaluation do not completely fit the requirements from the 
ARS. It may then be useful to renegotiate and change the ARS. 
Purpose: Renegotiate requirements to better suit available components. 
Steps: Renegotiate requirements with stakeholders 
Input Artifacts: ARS, Change Request, candidate reusable components. 
Resulting Artifacts: Updated ARS. 
Worker: project manager 
Workflow: requirement 
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As shown in Figure 3.3-2, a high level architecture should exist prior to executing the 
‘Make versus reuse decision 2’ activity. The high level architecture is needed in order 
to understand which components are suitable, how they affect the overall system 
under development and so on. The architecture may also be updated/changed during 
the ‘Feasibility Study and Perform Make vs. Reuse or Buy Decision’ sub activity. 

 

Figure 3.3-2 The proposed Analysis and Design Workflow 

System Architecture Analysis 

Architecture Refinement 
Analysis 

Architecture 
Deployment 

Design Input Analysis 

Behavioral Analysis 

System Behavioral 
Design 

Component SW 
Design 

Review and Baseline 
the Model 

Design 
Centric 

Architecture 
Centric 

[There should exist 
a high level 

architecture prior to 
the second make 

versus reuse 
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Make versus Reuse 
or Buy Decision 2  



Diploma spring 2002  Version 2.5  
Decision-making in component-based development Final Revision 14.06.02 
 
 

 48

Define 
Components 

Design 
Component 
Interaction 

Define Component 
interfaces 

Review the 
Behavioural 

Design 
Designer 

System Behavioral Design 

 
The ‘Second Make versus reuse or buy decision’ activity is closely linked to 
the other activities in the Analysis and Design workflow. 
 
 
 
 
 
 
 

Figure 3.3-3 Some other activities in the Analysis and Design Workflow 

 
For instance, the activity ‘System Behavioral Design’ (Figure 3.3-4) contains 
many of the same sub activities needed for the feasibility study for reusable 
components (‘Design Component Interaction’ and ‘Define Component 
interfaces’). The sub activity ‘Define Component Interfaces’ in the ‘System 
Behavioral Design’ activity is also a sub activity to the ‘Component 
Identification and Selection’ activity. 

 
 
 
 

 
 
 
 
 
 

Figure 3.3-4 The System Behavioral Design Workflow 

In the proposed Analysis and design workflow Figure 3.3-2, the ‘Second Make 
versus Reuse or Buy’ activity is drawn as a parallel sub flow to the architecture 
and design centric flows, but the flow will affect and interact with most of the 
other activities in these flows. This new sub flow is design centric. 

 
- Additions to the Elaboration Phase Milestone: 

Checklist: The Elaboration checklist should be extended to include the 
following (see appendix Error! Reference source not found. for full 
checklist): 
  
 Project Status Comment 
18 Has adequate work been performed with 

respect to finding and incorporating 
reusable components? 

Designer, Architect 

19 Have changes made to the ARS, or 
Change Requests written during 
component selection been introduced, and 
coordinated with the rest of the software 
organization? 

PM 

Design Input 
Analysis 

Behavioral 
Analysis 

System Behavioural 
Design 

Component SW 
design Designer 



Diploma spring 2002  Version 2.5  
Decision-making in component-based development Final Revision 14.06.02 
 
 

 49

 



Diploma spring 2002  Version 2.5  
Decision-making in component-based development Final Revision 14.06.02 
 
 

 50

3.3.3 Phase 3: Execution / Construction Iterations 1,2,3  

Purpose: Building the product and evolving the vision, the architecture and the plans 
until the project is completed. Achieve adequate quality within time limits. 
 

- Activity 3.1: Second Make versus Reuse or Buy decision (Revisited) 
Explanation: The make versus reuse process have to be repeated for each 
iteration. In the early iterations, when requirements are general and the 
system architecture flexible, the main focus will be on finding major/large 
reusable components (high level). In later iterations the reusable components 
will be smaller, and typically not have a great impact on the architecture (low-
level). Low-level components may for instance be software classes, structures 
etc. It may not be necessary to perform each activity (component 
familiarization and so on) for such components. 
Purpose: Find components that can be reused in the system under 
development. This is a top-level activity consisting of the low-level activities 
“component identification and selection”, “component familiarization”, 
feasibility study”, “renegotiation of requirements”, and “decide on component”.  
Steps: Identify and select suitable components, get familiar with components, 
test components, select component. 
Input Artifacts: reusable components, component documentation, analysis 
model, design model. 
Resulting Artifacts: selected components, updated design and analysis model, 
updated documentation. 
Worker: architect 
Workflow: analysis & design 
 
 
 
 
 
 
 

Figure 3.3-5 The second make vs. reuse or buy decision (revisited) 

- Additions to the Execution / Construction Phase Milestones: 
Checklist: The Execution / Construction phase milestone checklist should be 
extended to include the following (see appendix Error! Reference source not 
found. for full checklist):  
 Project Status Comment 
 Has adequate work been performed with 

respect to finding and incorporating 
reusable components? 

Designer, Architect 

 Have changes made to the ARS and 
possibly Change Requests written during 
component selection been introduced and 
coordinated with the rest of the software 
organization? 

PM 

Component 
Identification 
and Selection 

Component 
Familiarization 

Feasibility Study and 
Perform Make vs. 

Reuse or Buy 
Decision 

Renegotiation of 
Requirements Designer 
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3.3.4 Phase 4: Execution / Transition Iteration  

Purpose: Provide user support. Train user community,. Market, distribute/sell 
product. Achieve user self support (make users self-reliant). 
 

- Activity 4.1: Update Execution / Transition Iteration Reuse Related 
Documentation 
Explanation: If our choice to reuse components have any effect on execution / 
transition iteration related aspects, such as user support, product distribution 
etc, these experiences should be documented. For instance, if we depend on 
an outside vendor, we may discover advantages/disadvantages with respect 
to product maintenance and user support opposed to components 
created/supported internally. We may also for instance, find that the reusable 
components give fewer errors when deployed because they are better tested.   
Purpose: Document reuse related effects. 
Steps: Gather information related to reuse. Document this information. If there 
is any existing documentation, update this with the new information. Update 
the reuse repository with the new documentation.  
Input Artifacts: old reuse related documentation. 
Resulting Artifacts: an updated document related to reuse.  
Worker: Project Manager 
Workflow: Project Management 
 
The ‘Update Execution / Transition Iteration Reuse Related Documentation’ 
activity is a sub activity of the ‘manage iteration’ activity in the execution / 
Transition phase of the PM workflow   

 

Figure 3.3-6 An extract of the Project Management Workflow 
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Phase 5 (new phase): Conclusion / Iteration 
 
Purpose: Define and store experience from the current software development 
project. 
 

- Activity 5.1: Gather / Document reuse experiences 
Explanation: It may be useful to store experience related to reuse learned 
throughout the project. This information may be used to improve quality for 
later similar projects. The experience can be used to avoid pitfalls and to 
incorporate aspects known to be particularly successful. 

- Purpose: Document reuse experiences 
Steps: Gather reuse related experiences from subprojects, teams and 
individual project members. Analyze material and suggest improvements. 

- Input Artifacts: every artifact related to reuse throughout the project.  
- Resulting Artifacts: final report 
- Worker: Project Manager  
- Workflow: Project Management 

 
The ‘Gather / Document Reuse Experiences’ activity is a sub activity of the 
‘Perform Lesson Learned’ activity in the conclusion phase of the PM workflow   

Figure 3.3-7 The Conclusion Phase of the PM Workflow 

 

3.4 Support Changes in Software Development  

In addition to the new proposed activities in GSN RUP, some changes have to be 
made to the existing documentation framework. This includes documentation for 
requirements and change requests. This is discussed in the Ericsson specific 
appendix Error! Reference source not found..  
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4 Research Approach 

 

4.1 Work to be done 

Phase 1, Familiarizing with RUP and GSN RUP 
The first task will be familiarization with the Rational Unified Process. This 
familiarization should be thorough, since it forms the basis for our contribution to the 
thesis. Our next task will be an extensive study of the GSN adaptation of RUP, GSN 
RUP, which is the process we hope to improve. We will use documentation provided 
by Ericsson AS to get familiar with RUP. 
 
Phase 2, Propose changes to the GSN RUP 
Using the experience gathered from the pre-study project on reuse performed during 
fall 2001, as well as the understanding gained in phase 1, we will make an effort 
towards improving the reuse aspect of GSN RUP (by adding new activities, 
processes, workflows etc.). 
 
Phase 3, Explore how the current process is viewed by the employees 
Conducting a survey, information will be gathered from employees. This information 
will be used to discover how employees experience the current process. 
 
A schedule of how we planned our work can be found at appendix B.2. 
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5 Survey of reuse aspects in software development 

5.1 Hypotheses related to the survey 

    
The existing development process at Ericsson does not sufficiently support reuse of 
components. 
 
The process does not contain structured / organized routines for evaluation of 
components, comparison of components, and decision making concerning 
modification of components versus creating new ones. 
 
Hypotheses: 
 
H1: Reuse in Software Development gives significant advantages. 
H2: It is not easy for a given design/code component to choose between: reuse 

“as-is”, reuse “with modification”, or make new from scratch. Even when reuse 
of components occurs, we have no way to ensure that the best candidate 
component has been selected. 

H3: Better guidelines and workflows for development are needed. Criteria for 
compliance with existing architecture are not clearly defined. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Diploma spring 2002  Version 2.5  
Decision-making in component-based development Final Revision 14.06.02 
 
 

 56

5.2 A Survey of the software development process and reuse 
aspects at Ericsson AS  

A small group of software developers at Ericsson were engaged to participate in a 
survey about their software development process and their reuse practice.  
 
Nine people with different roles and experience in the company were selected. These 
people were members of the same team at Ericsson AS, and not randomly chosen 
(so keep in mind the results may be somewhat biased). However, the selection of a 
team for this survey were somewhat chosen in a random fashion. 
 
The nine participants of the survey filled out a questionnaire prepared by the authors 
of this diploma.  
 
The questions were associated with the hypotheses from the former chapter (5.1), 
and also divided into categories. The first category was Personal Info. Even though 
the survey was done anonymously, some information was still required (current role 
at Ericsson, experience, number of projects participated in, and so on). This 
information is used to gain better understanding of what the candidates base their 
answers on.  
 
The next category was general reuse questions, formed as how important reuse is in 
relation to different assertions, and how important different technologies and tools 
are.  
 
Then followed a category dealing with components and reuse, to see what the SW 
developers thought about the current component reuse situation. 
 
Three questions were added to get some feedback on requirements, and the change 
of requirements during the course of a project. 
 
A section was added concerning Application Frameworks. The Application 
Frameworks at Ericsson is something the SW developers should know well. The 
authors would like to see if that was the case, and what they thought about the 
framework documentation. 
 
The GSN RUP workflows are helpful project tools. The authors wished to see how 
much these were used and what the participants thought about GSN RUP as an 
information guideline. Also, what impact can improving reuse activities have on the 
development? A section of question was added to get these answers. 
 
The last category of the questionnaire was Architecture Compliance. The questions 
dealt with criteria for integrating components into an existing architecture, and non-
functional requirements and properties.  
 
The questionnaire from the survey can be found in appendix B.1, and the results 
from the survey (questionnaire answers) can be found in appendix Error! Reference 
source not found.. 
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6  Evaluation of results  

This chapter contains the evaluations of the results from the survey found in 
appendix Error! Reference source not found.. The relatively small scale of this 
survey (9 candidates) means that some of the results may be inconclusive. The 
questionnaire did provide some useful, some interesting, some ambiguous, and 
some interesting answers. Some of the candidates felt that they were not sufficiently 
experienced to answer some of the questions; those questions were left blank. This 
explains why some of the answers do not add up to nine candidates in the following 
results. 
 

6.1 The General Questions 

General Question G1: 

How important do you consider reuse in 
achieving the following benefits

0

1

2

3

4

5

6

7

Very
High

High Medium Little No Don’t
Know

For achieving lower
development costs, reuse is
of ______ importance:

For achieving shorter
development time, reuse is of
______ importance: 

For achieving higher product
quality, reuse is of ______
importance:

For achieving a more
standardized architecture,
reuse is of ______
importance: 
For achieving lower
maintenance costs (including
technology updates), reuse is
of ______ importance: 

 
Comments: By the answers that was given here, we can see that the workers at 
Ericsson that participated in the survey think that the importance of various reuse 
benefits are typically in the range from “medium” to “very high”. Especially in the 
question about shorter development time, there seem to be an agreement about a 
high importance.  
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General Question G2: 

How useful / important do 
you find the following

0
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Know

Reuse / Component-Based
technologies are of ______
importance

OO technologies (java,
UML, CORBA) are of
______ importance

Testing is of ______
importance

Inspections are of ______
importance

Formal specifications /
methods are of ______
importance

Configuration Management
is of ______ importance

 
Comments: The candidates seem to be in agreement that the technologies/tools 
mentioned in question G2 are of some importance. The graph shows that the 
answers are in the range from “medium” to “very high”, with the exception of one 
person who thinks that formal specifications / methods are of “little” importance and 
one person that did not know about the importance of OO technologies.  
 
General Question G3: 

How useful / important do you consider the following 
artifacts with respect to reuse

0

1

2

3

4

5

6

Very
High

High Medium Little No Don’t
Know

Requirements are of ______
importance with respect to
reuse

Use Cases are of ______
importance with respect to
reuse

Design is of ______
importance with respect to
reuse

Code is of ______
importance with respect to
reuse

Test data/documentation is
of ______ importance with
respect to reuse

 
Comments: Here, the trend is in the range from “medium” to “high” with respect to 
the importance of various artifacts. A few answers land on “little” and “very high” 
importance, and one person don’t know whether Use Cases are any importance with 
respect to reuse. Artifacts of “high” importance are typically Use Cases and Design, 
and artifacts of “medium” importance are typically Requirements and Code.  
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6.2 Component Questions 

C1:  During development: 
Answer Alternatives 

There is too much 
reuse of code / 
design components 
going on. 

The percentage of 
code/design components 
reused is as high as 
possible (optimized). 

There should be 
more reuse of code 
/ design 
components. 

1 4 3 
 
Comments: Most of the candidates believe that the percentage of reuse is as high as 
possible, although almost as many thinks there should be more reuse. One 
candidate thinks that there is too much reuse of code/design in the project under 
study. 
 
C2: Do you feel that the process of finding, assessing and reusing existing code / 

design components is functioning? 
Answer Alternatives 

Yes No 
4 5 

 
Comments: Almost a split on this question, but the fact that more than half of the 
candidates think that the process is not functioning should be a strong pointer that 
this is something that should be improved. 
 
C3a: Is the existing code / design components sufficiently documented? 

Answer Alternatives 
Yes Sometimes No 

0 3 5 
C3b: If ‘Sometimes’ or ‘No’: Is this a problem? 

Answer Alternatives 
Yes No 
7 1 

 
Comments: None of the candidates think the existing components are sufficiently 
documented, and 7 out of 8 think this is a problem! This is a very interesting 
discovery. Component documentation and related problems should be subject for 
further study.   
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C4: Would the construction of a reuse repository, with extra component 

documentation etc: 
Answer Alternatives 

Not be worthwhile: The 
current system works 
sufficiently 

Be worthwhile: Make finding 
/ reusing components easier 

4 3 
 
Comments: Even though the candidates seem to be discontent with component 
documentation, only three (out of the seven that answered the question) believe that 
a repository would be helpful. This answer is slightly surprising given the discontent 
with component documentation. 
 
C5: How would you decide whether to reuse a code / design component “as-is”, 
reuse “with modification”, or make a new component from scratch? 

Answer Alternatives 
By following 
the 
guidelines 

By 
consulting 
experts 

By using 
GSN RUP 

Not clearly 
defined 

Candidate 
# 

3 6 4 2 

1 x x x  
2 x x   
3 x x x x 
4  x   
5    x 
6   x  

 7  x   
8  x   
9   x  

 
Comments: The answer from this question is possibly rendered useless since three 
of the candidates tagged more then one answer (the remaining five candidates 
probably use more than one of the alternatives as well…). Still, most of the 
candidates have tagged that they consult experts, and four have tagged GSN RUP. 
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C6: A code / design component that is reused (and possibly modified) is usually: 

Answer Alternatives 
More stable and 
cause less problems 
than a component 
that is created from 
scratch 

About equal to a 
component 
created from 
scratch 

Inferior to a component 
created from scratch (in 
performance, stability and so 
on) 

6 2 1 
 
Comments: Most of the candidates believe that components that are reused are 
more stable and cause fewer problems. This supports the usefulness of reuse in 
Software Development. 
 
C7: Integration when reusing a component  

Answer Alternatives 
Usually works well (the 
components usually fit 
easily into the architecture) 

May cause 
some 
problems 

Is difficult (hard to fit 
component into 
architecture) 

1 7 0 
 
Comments: Most of the candidates think that integration may cause some problems, 
but none of the candidates think integration is difficult/hard. It might be useful to do 
some further study on component integration and related problems. 
 
C8: Is any extra effort put into testing/documenting potentially reusable 

components?  
Answer Alternatives 

Yes No 
4 5 

 
Candidate Comment: “We do not consider reuse well enough when we make a 
component and thus we do not get design, test and documentation to that end”. 
 
Comments: Almost a split. Of further interest is the fact that all the candidates that 
answer ‘no’ work as software designers. In question C3, none of the candidates 
thought the existing components were sufficiently documented (one of the candidates 
even commented on this). These questions are definitely related. The process for 
documenting components in the project under study is something that should be 
considered for revision. 
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Comments – Components 
 
By evaluating the results from the reuse-component section of the questionnaire we 
note that there is some discontent among the candidates. Most candidates seem to 
agree that the level of reuse of the project under study is as high as possible, but 
there seem to be a general agreement that the process of achieving this level of 
reuse could be improved. Half of the candidates said that the process for finding, 
assessing and reusing code/design was not functioning.  
One interesting discovery was that none of the candidates seemed to think the 
existing components were sufficiently documented. A hint to how this could be 
improved was given by the fact that half of the candidates (all of whom were software 
designers) said that no extra effort were put into documenting components that were 
likely to be reused (Ericsson should definitely consider improving their routines for 
documenting components in the project under study). Furthermore, there seemed to 
be a general agreement that integration of components may sometimes cause 
problems; this is another issue that may be related to poor component 
documentation.  
Integration problems aside, most candidates agreed that components that were 
reused were more stable and caused fewer problems than components that were 
created from scratch. 
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6.3 Requirements 

R1: Is the requirements renegotiation process at Ericsson working sufficiently?  
Answer Alternatives 

Yes No 
4 4 

 
Comments: Half of the candidates that answered the question think that the process 
is not working sufficiently.  
 
R2: In a typical project: 

Answer Alternatives 
Requirements are 
usually flexible, and 
may often be 
adjusted 

No particular trend 
(sometimes rigid, 
sometimes flexible) 

Requirements are usually 
very rigid, little or no 
change can be negotiated 

3 4 1 
 
Comments: A slight slope towards no trend, only one thinks that requirements can 
not be negotiated and changed.  
  
R3: Are requirements often changed  / renegotiated during a development project  

Answer Alternatives 
Often Sometimes Seldom 

6 2 0 
 
Candidate Comment: “The process and responsibility around requirement 
renegotiation could be clearer. Too often System Management does not consult SW 
Design when renegotiating. This leads to requirements being ambiguous, frivolous, 
or may contain design choices that are undesirable” 
 
Comments: Most candidates say that requirements are subject to frequent changes. 
 
Comments - Requirements  
 
There seem to be some discontent with how requirements negotiation is functioning. 
The trend as not as clear as the discontent with how reuse of components is 
functioning, but it should still be taken seriously. Given the fact that the candidates 
say they experience that requirements change frequently, and the fact that they trend 
towards thinking requirements are flexible regarding change, the usefulness of 
optimizing requirement negotiations should not be underestimated. One of the 
candidates also gave a short comment where he/she complained about poor 
communication between SW Management and SW Design when renegotiating. The 
importance of requirements being consistent is very important, so further study 
regarding this issue should be performed. 
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6.4 Application Frameworks 

AF1: Do you know the existing framework well? 
 
AF1a: Framework subsystems: (Authors’ note: The original question referred to the 
name of the package) 

Answer Alternatives 
Yes No 

4 5 
AF1b: Interfaces  

Answer Alternatives 
Yes No 

4 5 
AF1c: Design rules 

Answer Alternatives 
Yes No 

6 3 
 
Comments: It seems that the few that know the Cappella subsystems are all 
Software designers; the same goes with knowledge about the Interfaces. 6/9 of the 
candidates know the design rules, the surprise here being that one of the most 
experienced people of our assortment and also a software designer does not know 
the design rules well.  
 
AF2a: Is the framework sufficiently documented? 
 

Answer Alternatives 
Yes No 

2 6 
AF2b: If ‘No’, how would you prefer the documentation? 

Answer Alternatives 
Text Web pages Described through models 

2 1 3 
 
Comments: A vast majority thinks that the framework of the project under study is not 
sufficiently documented; only two out of eight thinks it is. The six that think the 
framework is not sufficiently documented are split in how they prefer the 
documentation. Half of them think model descriptions are preferable. The 
documentation should be improved to obtain better efficiency. 
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AF3: What is your main source of guideline information during Analysis & Design? 
Answer Alternatives Candidate 

# Other 
developers 

Previous 
work 

GSN 
RUP 

Other 

 3 7 4 0 
Answer Alternatives Candidate 

# Other 
developers 

Previous 
work 

GSN 
RUP 

Other 

1 x x   
2 x x x  
3   x  
4 x x   
5  x   
6  x   

 7   x  
8  x   
9  x x  

 
Comments: The answer from this question is possibly rendered useless since four of 
the candidates tagged more then one answer (the remaining five candidates 
probably use more than one of the alternatives as well…).  By the answers in this 
table, one can see that some of the candidates tagged more than one alternative. We 
can see by these answers that six out of eight think that “Previous work” is a good 
source of guideline information. Half of those that tagged “Previous work” seem like 
they mean that this information should be supplemented with information from other 
developers.  
 
 
Comments - Application Frameworks 
 
The fact that the nine candidates that participated in the survey have different roles in 
software development (designer, architect, UC tester and so on) may be the reason 
that they have different knowledge of the framework. Experience in the company may 
also be a significant factor for this, although one instance proved this wrong.  
 
Only two out of eight thinks that the framework is sufficiently documented. This is 
something that Ericsson should consider improving, most preferably through models 
description.  
 
It seems that experience in the company leads to the best source of guideline 
information, both from previous work and from other developers. GSN RUP is a good 
source, but most probably as an introduction to the system, and a work of reference.  
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6.5 GSN RUP Workflows 

GSN1: Do you refer to GSN RUP workflows during Requirements management? 
Answer alternatives 

Always Quite 
often 

Seldom Never, as they 
are useless 

Never, as I know 
what to do 

1 5 1 0 0 
 
Comments:  The GSN RUP workflows are typically ‘quite often’ used during 
Requirement management. 
 
GSN2: Do you refer to GSN RUP workflows during Analysis and Design? 

Answer alternatives 
Always Quite 

often 
Seldom Never, as they 

are useless 
Never, as I know 

what to do 
1 7 1 0 0 

 
Comments:  The GSN RUP workflows are typically ‘quite often’ used during Analysis 
and Design. 
 
GSN3: Is the information in the GSN RUP web pages understandable? 

Answer Alternatives 
Yes No 

9 0 
 
Comments: All the candidates think that the GSN RUP pages are understandable 
(The authors of this thesis concur that the pages are well organized and easy to 
navigate). 
 
The current adaptation of GSN RUP does not include reuse activities such as  
§ Comparing candidate components 
§ Evaluating existing components 
§ Deciding whether to modify an existing component versus creating a new 

component 
 
GSN4: Will improving such reuse activities in GSN RUP workflow: 

Answer Alternatives 
Have little or 
no impact on 

the 
development 

Have positive 
effects / improve 

development 

Have negative consequences 
(result in more work / give a more 

complex and less helpful 
development process / have other 

negative effects) 
1 8 0 

  
Comments: The candidates are positive towards including extra reuse related 
activities in GSN RUP.  
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Comments - GSN RUP Workflows  
 
According to the questionnaire, the GSN workflows are important guidelines during 
both requirements management and Analysis and Design (‘quite often’ referred to). 
The candidates agree that the GSN RUP web pages are understandable. 
 
Most of the candidates are positive to including new reuse activities in GSN RUP. 
(This is a very encouraging result for this thesis, as one of the goals of the thesis is to 
provide just such activities).   
 
 

6.6 Architecture Compliance 

AC1a: Do you feel that the existing criteria for compliance with architecture are 
clearly defined concerning component integration? 

Answer Alternatives 
Yes, they are 

clearly defined 
To some degree, but 

it is rather fuzzy 
No, they are not clearly 

defined 
1 7 1 

AC1b: If not ‘Yes’, does these shortcomings often lead to problems (trying to fit 
unsuited components and so on)? 

Answer Alternatives 
Yes, problems may 

arise during 
integration, testing etc. 

Sometimes No, even though the criteria for 
compliance is poorly defined, this 

does not lead to any problems 
2 6 0 

  
Comments: The candidates generally believe that the criteria for architecture 
compliance when integrating components are somewhat fuzzy and that this may 
cause problems (This was the middle alternative).   
 
AC2: Are criteria for design regarding non-functional requirements (especially 

capacity and stability) well defined? 
Answer Alternatives 

Yes No 
3 5 

 
Comments: A slight majority says that the criteria for design regarding non-functional 
requirements are not well defined. When reusing components handling non-
functional requirements is very important, so it may be useful to perform some further 
study regarding this result. 
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AC3: Do you test a component for non-functional properties before integration with 
other components (or are only the functional requirements are tested?) 
Answer Alternatives 
Yes Sometimes No 

2 4 2 
 
Comments: Only two of the candidates answer that they test nonfunctional 
requirements before integration. This could be a problem, and is something the 
project should study further. 
 
Comments - Architecture Compliance 
 
The answers in this part of the questionnaire typically hit the middle of the answer 
range. The candidates think the criteria for architecture compliance when integrating 
components is somewhat fuzzy and that this may sometimes cause problems. It may 
be useful to make the criteria slightly less fuzzy, and by doing so reducing some of 
the problems. 
 
The most interesting part in this section of the questionnaire was the questions 
regarding non-functional requirements. In a software development organization such 
as Ericsson that has large-scale reuse of components, there should be a major focus 
on handling non-functional requirements. Only 3 out of 8 candidates think that the 
criteria for handling non-functional requirements is clearly defined, and only 2 say 
they always check non-functional requirements prior to integrating a component 
(although 4 say they sometimes do so), this is definitely something that should be 
improved. 
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6.7 Evaluation of the proposed hypotheses 

Prior to creating the questionnaire we proposed 3 hypotheses. The questions in the 
questionnaire were formed to support/reject these hypotheses. Given the nature of 
surveys, and the relatively small size of this survey (9 candidates), we will only make 
some general comments regarding the hypothesis. The data provided is not sufficient 
to provide any scientifically valid answers. Each of the 3 hypotheses has associated 
null hypotheses. 
  
   
H01: Reuse in Software Development gives no significant advantages. 
H1: Reuse in Software Development gives significant advantages. 
 
In support of the new hypothesis H1: 
 
In question G1, the mode answer was ‘high’ when the candidates were asked the 
importance of reuse in achieving lower development costs, reuse achieving shorter 
development time, reuse in achieving a more standardized architecture and reuse in 
achieving lower maintenance costs. In question G1-c concerning the importance of 
reuse in achieving better product quality ‘medium’ was the mode answer. 
 
In question G2, The usefulness / importance of Reuse / Component-based 
technologies, all the answers were in the range ‘high’ – ‘very high’. 
 
In question C6, most of the candidates (6 out of 9) said those components that are 
reused usually are more stable and cause less problems than components created 
from scratch (2 said they were about equal, and 1 said such components were 
inferior).  
 
In support of the null hypothesis H01: 
 
In question C7 most of the candidates agreed that integration when reusing 
components may cause some problems. 
 
Conclusion H1 / H01:  
The results concerning the first associated hypotheses were almost entirely in favor 
of the suggested hypothesis (H1). The null hypothesis may be discarded. 
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H02: The process of choosing between: reuse “as-is”, reuse “with modification”, or 

making a new design/code component from scratch, works fluently using the 
current process. 

H2: It is not easy for a given design/code component to choose between reuse  
“as-is”, reuse “with modification”, or make new from scratch. Even when reuse 
of components occurs, we have no way to ensure that the best candidate 
component has been selected.  

 
In support of the new hypothesis H2: 
 
In question C2, 5 out of 9 candidates said that the current process for finding, 
assessing and reusing existing code / design components was not functioning. One 
issue the candidates were particularly dissatisfied with was component 
documentation. In question C3, none of the candidates thought the current 
components were sufficiently documented and 7 out of 8 thought this was a problem. 
In question C8, 5 of the candidates said that no extra effort was put into testing / 
documenting potentially reusable components (This probably indirectly makes the 
process of finding and assessing components more difficult). 
 
Also some issues in regarding development guidelines, etc. are in favor of H2. In 
question G3 regarding the importance of requirements with respect to reuse and 
design regarding reuse, the mode answers were ‘medium’ and ‘high’. Since 
requirements and design were considered of importance in reuse, any problems the 
candidates reported concerning these fields may have some relation with H2 / H02; 
choosing between: reuse “as-is”, reuse “with modification”, or making a new 
design/code component from scratch. In question R1 4 out of 8 candidates said that 
the renegotiation in the project under study was not working properly. 6 out of 8 
thought the current framework was not sufficiently documented. In question GSN4, 8 
of the candidates thought the introduction of reuse activities in GSN RUP would 
improve development. 
 
Supporting H2, is also question AC1 where most of the candidates said the criteria for 
compliance with architecture were fuzzy when concerning component integration and 
that this could sometimes cause problems (this probably makes the process of 
assessing components more difficult). In question AC2, 5 out of 8 said the criteria for 
evaluating non-functional requirements was not well defined. In question AC3 only 2 
candidates said they always tested non-functional requirements prior to integrating 
components (4 said sometimes, 2 said they did not check non-functional 
requirements). (Testing of non-functional requirements is according to most literature 
an important part of component assessment). 
 
In support of the null hypothesis H02: 
 
In each question mentioned above, some candidates were happy with how things 
work (but none of the candidates were satisfied with all the issues mentioned). 
 
Conclusion H2 / H02:  
The results concerning the first associated hypotheses were generally in favor of the 
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suggested hypothesis (H2). The null hypothesis may be discarded. 
H03 The current guidelines and workflows works well, and the criteria for       

architecture compliance is well defined 
H3 Better guidelines and workflows for development are needed. Criteria for 

compliance with existing architecture are not clearly defined. 
 
In support of the new hypothesis H3: 
In question C8, 5 out of 9 candidates say that they do not put any extra effort into 
documenting components that are potentially reusable; this may be something that 
could be changed with better guidelines / workflows. The need for better guidelines / 
workflows when documenting components is further made visible by the fact that 5 of 
the candidates though the existing components were not sufficiently documented (3 
said sometimes, zero said that they were sufficiently documented).  The 
questionnaire also showed that better guidelines in requirements might be needed. In 
question R1, 4 out of 8 said that the requirements renegotiation process in the project 
under study was not sufficiently working. 
In question GSN4, 8 out of 9 said the introduction of reuse activities into GSN RUP 
would be useful. 
 
In question AC1 most of the candidates agreed that the existing criteria for 
architecture compliance when integrating components was somewhat fuzzy. In AC2 
5 out of 8 said that the criteria for design regarding non-functional requirements was 
not clearly defined. 
 
In support of the null hypothesis H03: 
 
In question AF2 6 out of 8 said the current framework was not sufficiently 
documented. The problems mentioned above may be related to how the current 
framework is documented and not the quality of the guidelines / workflows as such. 
On the other hand, in question GSN3, all 9 candidates agreed that the GSN RUP 
pages were understandable.  In question AF1 the candidates gave answers on which 
frameworks they were familiar with. 5 out of 9 said they did not know Cappella, 5 out 
of 9 said they did not know the Interfaces and 3 out of 9 said they did not know the 
design rules. This result is of course related to what tasks the different candidates 
perform at Ericsson, but it may still have some importance in the current discussion. 
It may be that the problems above is related to the candidates having insufficient 
knowledge concerning the guidelines / workflows, and not that guidelines / workflows 
are poor the way they are formed.  
 
Conclusion H3 / H03:  
The first part of H3, whether better guidelines / workflows are needed is difficult to 
reject or accept given the problems mentioned concerning the documentation of 
guidelines / workflows, and the fact that some of the employees may not have 
sufficient knowledge about them. The second part of the hypothesis, concerning 
criteria, seems to be correct (according to the limited information provided by this 
questionnaire). 
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7 Conclusion and further work 

In this thesis we have made a study of RUP, the GSN project’s Adaptation of RUP 
(GSN RUP) as well as the current development process at Ericsson. We have done 
this with a strong focus on reuse. We have made a survey to get better 
understanding of how some Ericsson employees view their current situation, and we 
have used the answers from this survey to test 3 hypotheses.  Furthermore we have 
made some suggestions to how GSN RUP should be further adapted to better 
incorporate reuse. 
 
Of the below hypotheses, the first two were deemed correct, while there is still some 
doubt regarding the last (although most of the proof were in favor of it being correct). 
Also, the results from the evaluation of the survey may not be scientifically valid 
because of the small scale of the survey (9 persons).  
 

H1: Reuse in Software Development gives significant advantages. 
H2: It is not easy for a given design/code component to choose between reuse  

“as-is”, reuse “with modification”, or make new from scratch. Even when reuse 
of components occurs, we have no way to ensure that the best candidate 
component has been selected. 

H3 Better guidelines and workflows for development are needed. Criteria for 
compliance with existing architecture are not clearly defined. 

 

Regarding our adaptations in GSN RUP, several activities were suggested for 
improving reuse of components. We believe that by including these activities, 
Ericsson could better find, assess and compare components, they could better 
prepare newly created components for future reuse, and so on. In the survey 8 out of 
9 candidates were positive to such an adaptation. 
 
As for further work, we urge Ericsson to follow our advice and include reuse activities 
in their GSN RUP adaptation.  
This study (particularly the survey) also discovered some other issues Ericsson 
should address. These include: 
 

- Make further study regarding how components are documented (most of the 
candidates agreed that bad documentation of existing components caused 
problems) 

- Make further study regarding how the requirements renegotiation process is 
performed (there were some discontent on this among the participants in the 
survey) In particular look at how the different groups (such as SW 
Management and SW Design) communicate changes in requirements. It is 
very important that requirements remain consistent throughout the 
organization. One of the candidates reported problems regarding this issue.   

- Make further study regarding the framework documentation at Ericsson (most 
of the participants in the survey agreed that the current framework was 
insufficiently documented). 

  
The survey performed in this thesis included only 9 test persons. Ericsson should 
perform a more extensive survey in order to test the validity of the results obtained.   
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B. Technical information 

B.1 Questionnaire of the software development process and reuse 
aspects at Ericsson, Grimstad 

The purpose of this questionnaire is to map how Ericsson employees view their 
development process especially concerning reuse, as well as where they feel 
changes of the development process may be necessary.  
    
The questionnaire consists of multiple-choice questions. Mark the choices you feel is 
most correct. Be honest; if you feel the current developments process works perfectly 
and is in need of no changes, say so.   
 
The questions are enumerated by the category they belong to, and a number. The 
Components category has questions C1, C2, C3 and so on. If a question is depends 
on a particular answer from the prior question, these two questions are enumerated 
by an “a” and “b”. C4a and C4b are two such questions. Feel free to add comments. 
 
Personal Info: 
 
P1: What is your current role at Ericsson?  
 
 
 
P2: How long have you been working at Ericsson? 
 
 
 
P3: How many projects have you been involved in? 
 
 
 
P4: Which programming and design languages do you master? 
 
 
 
P5: Which programming and design languages are you currently using? 
 
 
 
P6: What is your education degree? 
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General 
 
G1: There are several benefits to reuse code / design components. How important do 

you consider reuse in achieving the following benefits:  
 
G1a: For achieving lower development costs, reuse is of ______ importance: 

[ ] very high [ ] high  [ ] medium [ ] little  [ ] no 
[ ] don’t know  

 
G1b: For achieving shorter development time, reuse is of ______ importance:  

[ ] very high [ ] high  [ ] medium [ ] little  [ ] no 
[ ] don’t know 
 

G1c: For achieving higher product quality, reuse is of ______ importance: 
[ ] very high [ ] high  [ ] medium [ ] little  [ ] no 
[ ] don’t know 

 
G1d: For achieving a more standardized architecture, reuse is of ______ 

importance:  
[ ] very high [ ] high  [ ] medium [ ] little  [ ] no 
[ ] don’t know 

 
G1e: For achieving lower maintenance costs (including technology updates), reuse 

is of ______ importance:  
[ ] very high [ ] high  [ ] medium [ ] little  [ ] no 
[ ] don’t know 

 
 
 
Comments: 
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G2: How useful / important do you find the following: 
 

G2a: reuse / component based technologies are of ______ importance: 
[ ] very high [ ] high  [ ] medium [ ] little  [ ] no 
[ ] don’t know 

 
G2b: OO technologies (java, UML, CORBA) are of ______ importance: 

[ ] very high [ ] high  [ ] medium [ ] little  [ ] no 
[ ] don’t know 

 
G2c: Testing is of ______ importance: 

[ ] very high [ ] high  [ ] medium [ ] little  [ ] no 
[ ] don’t know 

 
G2d: Inspections are of ______ importance: 

[ ] very high [ ] high  [ ] medium [ ] little  [ ] no 
[ ] don’t know 

 
G2e:  Formal specifications / methods are of ______ importance: 

[ ] very high [ ] high  [ ] medium [ ] little  [ ] no 
[ ] don’t know 

 
G2f: configuration management is of ______ importance: 

[ ] very high [ ] high  [ ] medium [ ] little  [ ] no 
[ ] don’t know 

  
 
 
Comments: 
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G3: How useful / important do you consider the following artifacts with respect to 
reuse:  
 
G3a: requirements are of ______ importance with respect to reuse: 

[ ] very high [ ] high  [ ] medium [ ] little  [ ] no 
[ ] don’t know 
 

G3b: use cases are of ______ importance with respect to reuse: 
[ ] very high [ ] high  [ ] medium [ ] little  [ ] no 
[ ] don’t know 
 

G3c: design is of ______ importance with respect to reuse: 
[ ] very high [ ] high  [ ] medium [ ] little  [ ] no 
[ ] don’t know 

 
G3d: code is of ______ importance with respect to reuse: 

[ ] very high [ ] high  [ ] medium [ ] little  [ ] no 
[ ] don’t know 

 
G3e: test data/documentation is of ______ importance with respect to reuse: 

[ ] very high [ ] high  [ ] medium [ ] little  [ ] no 
[ ] don’t know 

 
Comments: 
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Components 
 
C1:  During development: 
[ ]  There is too much reuse of code / design components going on. 
[ ] The percentage of code/design components reused is as high as possible 

(optimized). 
[ ] There should be more reuse of code / design components. 
 
C2: Do you feel that the process of finding, assessing and reusing existing code / 

design components is functioning? 
[ ]    Yes 
[ ] No 
 
C3a: Is the existing code / design components sufficiently documented? 
[ ] Yes 
[ ] Sometimes 
[ ] No 
C3b: If ‘Sometimes’ or ‘No’: Is this a problem? 
[ ] Yes  
[ ] No 
 
C4: Would the construction of a reuse repository, with extra component 

documentation etc: 
[ ] Not be worthwhile: The current system works sufficiently 
[ ] Be worthwhile: Make finding / reusing components easier 
 
C5: How would you decide whether to reuse a code / design component “as-is”, 

reuse “with modification”, or make a new component from scratch? 
[ ] By following the guidelines 
[ ] By consulting experts 
[ ] By using GSN RUP 
[ ] Not clearly defined 
 
C6: A code / design component that is reused (and possibly modified) is usually: 
[ ] More stable and cause less problems than a component that is created from 

scratch 
[ ] About equal to a component created from scratch 
[ ] Inferior to a component created from scratch (in performance, stability and so 

on) 
 
C7: Integration when reusing a component  
[ ] Usually works well (the components usually fit easily into the architecture)    
[ ] May cause some problems 
[ ] Is difficult (hard to fit component into architecture) 
 
C8: Is any extra effort put into testing/documenting potentially reusable 

components?  
[ ]  Yes 
[ ]  No 
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Comments: 
 
 
 
 
 
 
 
 
Requirements 
 
In most software development projects, the initial set of requirements may change 
during the course of the projects. The customers may think of new features they want 
to add, the developers may find some requirements unfeasible (or possibly easier) to 
fulfil and so on. In such cases it may be necessary for the stakeholders to renegotiate 
requirements. 
 
R1: Is the requirements renegotiation process at Ericsson working sufficiently?  
[ ] Yes 
[ ]   No 
 
R2: In a typical project: 
[ ] Requirements are usually flexible, and may often be adjusted. 
[ ] No particular trend (sometimes rigid, sometimes flexible). 
[ ] Requirements are usually very rigid, little or no change can be negotiated 
 
R3: Are requirements often changed  / renegotiated during a development project  
[ ]  Often 
[ ] Sometimes 
[ ] Seldom 
 
 
Comments: 
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Application Frameworks 
 
 
AF1: Do you know the existing framework well? 
 
AF1a: Framework subsystems (Authors’ note: The original question referred to the 
name of the package) 
[ ]    Yes 
[ ] No 
AF1b: Interfaces  
[ ]    Yes 
[ ] No 
AF1c: Design rules 
[ ]    Yes 
[ ] No 
 
AF2a: Is the framework sufficiently documented? 
[ ] Yes  
[ ]  No 
AF2b: If ‘No’, how would you prefer the documentation? 
[ ] Text 
[ ] web pages 
[ ] described through models 
 
AF3: What is your main source of guideline information during Analysis & Design? 
[ ] other developers 
[ ] previous work 
[ ] GSN RUP 
[ ] other:___________________________ 
 
 
 
 
Comments: 
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GSN RUP Workflows 
 
GSN1:  Do you refer to GSN RUP workflows during Requirements 

management? 
[ ]   Always  
[ ] Quite often 
[ ] Seldom 
[ ] Never, as they are useless 
[ ] Never, as I know what to do 
 
GSN2: Do you refer to GSN RUP workflows during Analysis and Design? 
[ ]   Always 
[ ] Quite often 
[ ] Seldom 
[ ] Never, as they are useless 
[ ] Never, as I know what to do 

 
GSN3: Is the information in the GSN RUP web pages understandable? 
[ ] Yes 
[ ] No 
 
The current adaptation of GSN RUP does not include reuse activities such as  
§ comparing candidate components 
§ evaluating existing components 
§ deciding whether to modify an existing component versus creating a new 

component 
 
GSN4: Will improving such reuse activities in GSN RUP workflow: 
[ ] Have little or no impact on the development. 
[ ] Have positive effects / improve development. 
[ ]    Have negative consequences (result in more work / give a more complex and 

less helpful development process / have other negative effects) 
 
 
Comments regarding GSN RUP workflows: 
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Architecture Compliance 
 
AC1a: Do you feel that the existing criteria for compliance with architecture are 

clearly defined concerning component integration? 
[ ]  Yes, they are clearly defined 
[ ] To some degree, but it is rather fuzzy 
[ ] No, they are not clearly defined. 
AC1b: If not ‘Yes’, does these shortcomings often lead to problems (trying to fit 

unsuited components and so on)? 
[ ] Yes, problems may arise during integration, testing etc. 
[ ] Sometimes 
[ ] No, even though the criteria for compliance is poorly defined, this does not 

lead to any problems  
 
AC2: Are criteria for design regarding non-functional requirements (especially 

capacity and stability) well defined? 
[ ] Yes 
[ ] No 
 
AC3: Do you test a component for non-functional properties before integration with 

other components (or are only the functional requirements are tested?) 
[ ] Yes 
[ ] Sometimes 
[ ] No 
 
Comments regarding architecture compliance: 
 
 
 
 
 
 
 
 
 
 
 
 

 
Thank You for Completing the Questionnaire! 
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B.2 Work Schedule 

This is the work schedule that was written early in the project.  
 

Week Topic Activity 
7 RUP/GSN RUP Deliver summary on RUP. Visit Ericsson, 

Grimstad. Keywords: Decision Points, Interface 
Documentation and Domain Engineering.  

8 GSN RUP Continue work on GSN RUP from what we have 
learned during our visit.  

9 GSN RUP: General Deliver summary on GSN RUP plus probably 
some propositions to the keywords above.  

10 GSN RUP: Criteria Start working on the criteria for evaluating 
components where the architecture is already 
developed.  

11 Criteria Continue criteria work 
12 Criteria Continue criteria work 
13 EASTER HOLIDAY 
14 GSN RUP: Various Decision points, documentation of 

interfaces/components and domain engineering 
15 GSN RUP: Various Decision points, documentation of interfaces and 

domain engineering 
16 A&D Reuse aspects in development of components. 

(Introduce FIS). Visit to Ericsson this or next 
week.  

17 A&D More on reuse. 
18 Checklist: Study Look at the FIS (Feature Impact Study) template 

and try to change it for reuse purposes.  
19 Checklist: Creation Continue working on the FIS (Feature Impact 

Study) template. Make checklist.  
20 Checklist: Practice Try to use our checklist in either a case study or 

an experiment at Ericsson. Another visit to 
Grimstad is necessary. 

21 Checklist: 
Evaluation 

Document and evaluate results from last week 

22 Report Try to finish report 
23 Report Continue with the report 
24 Report Delivery of the final thesis June 17th  
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C. Ericsson Related Information 

The subsection with Ericsson sensitive information has been omitted in this version 
of the document. Please contact  
 
Parastoo Mohagheghi parastoo.mohagheghi@eto.ericsson.se at Ericsson AS, 
Grimstad or Reidar Conradi reidar.conradi@idi.ntnu.no at NTNU, Trondheim to 
acquire this information. 


