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Abstract 

“To change your fate, you must change your attitude.” 

The main purpose of this thesis is to increase the benefit of reuse in developing distributed 

systems. We aim at a systematic approach of the reuse problem while identifying the most 

relevant improvement areas and proposing solutions in the identified areas. The thesis represents 

the result of our experience in developing distributed systems in the outsourcing domain which is 

specific to a wide diversity of projects regarding both the dimension and the technology. As a 

consequence we studied how reuse can be improved during the whole software development 

lifecycle, starting from the OOSE methodologies and aiming towards RDSE.    

The result of our approach is reflected in the structure of this thesis, where the reuse dimensions 

are first identified and then the problem is analyzed on each of the identified dimensions. Each 

chapter presents the most promising improvement solutions, the most important threats and the 

original contribution in the area.   

One of the main ideas of the thesis is that the success of reuse oriented approach involves both 

technological and process-related components. Considering a balance between the importance of 

the technologies and processes in reuse, we can identify four areas, graphically presented in fig.1.  

T
e

h
n

o
lo

g
ii

P
ro

ce
se

 d
e

 d
e

zv
o

lt
a

re
 s

o
ft

w
a

re

R
e

u
tiliza

re
 la

 n
iv

e
l d

e
 co

d
, 

cla
se

, fu
n

ctii, ...

R
e

u
ti

li
za

re
 l

a
 n

iv
e

l 
d

e
 

p
ra

ct
ic

i

 

Fig. 1 – Balance betweeen technologies and processes  

Considering the contexts where reuse can be applied, we structured the thesis in 7 chapters, each 

corresponding to one of the following areas: Concepts, Technologies, Processes and Metrics as 

depicted in Fig.2 
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Fig. 2 – Thesis structure 

Chapter 2. „Reuse Concepts and Dimensions” contains a brief presentation and a critical analysis 

of reuse in software engineering, a state of the art of the main methods used and the most 

promising research and development directions. We present here the disciplines where the highest 

gain from reuse is expected and also the problems that prevent the expected success of reuse. In 

Chapter 2 the context in which the proposed improvements to reuse and the proposed 

performance measurement model will be applied is introduced.   

In Chapter 3 „Applying knowledge reuse in distributed architectures” we are discussing the main 

principles and problems in the design of distributed systems. We describe the basic principles and 

architectural models and we present an approach for the design and development of a framework 

for a remote monitoring distributed system. The approach is reuse driven and involves the reuse of 

architectural knowledge.   

Chapter 4.”Reuse oriented software architecture” goes into further details addressing the problem 

of domain specific reuse. In this context specific issues related to modeling application families and 

component systems are addressed. Among these we discuss the design of variation points, 

facades and packaging components. We also present in this chapter a meta-model for integrating 

architectural patterns in the design of reuse-driven architectures. Our theoretical proposals are 

validated by applying them in the design and development of a reuse-driven integrated system for 

multimedia messaging.      

The next chapters 5. „Adapting the OOSE Processes for reuse oriented software development” 

and şi 6. „A proposed RDSE approach to the development of distributed applications” emphasise 

the importance of discipline in maintaining the RDSE processes and describe the reuse principles 

that should be followed in a reuse-oriented process. The chapters start from the OOSE analysis 

and design processes, the classical plan-driven and agile methodologies and include improvment 

proposals that facilitate reuse. The focus of the proposed approach is the reuse-driven process for 

domain specific aplications namely application families, component systems and aaplication 

systems.  
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In Chapter 7“Measuring reuse” we propose an original reuse measurement model. Depending on 

the types of reuse in focus there are several methods of classification for the metrics and 

measurements applicable in software reuse. However, a subtle gap is showing up. Because of the 

underlying metrics the measurements are done mainly at the technical architecture level (class, 

component, subsystem, etc) while the expected benefits are expressed at management level. 

The measurement model we are proposing is based on integrating software reuse specific metrics 

in the project management measurements. The model can be regarded as part of the reuse cost-

benefit analysis and enables the inclusion of software reuse metrics into the project performance 

indicators. The model is based on the extending the projects’ WBS (Work Breakdown Structure) 

work packages attributes with software reuses metrics and to extend the project performance 

indicators’ calculus methods performed in the CA (Control Account) to include software reuse. The 

method introduced in this thesis is based on applying the ideas introduced by the Multidimensional 

Weighted Attribute Framework in calculating software statistics to Earned Value Management. This 

research extended the project WBS static structure in the multidimensional MWAF fashion and 

tailoring the calculus method with specific EVM methods instead of statistics. 

We extended the WBS from a bi-dimensional structure of work products and resources to a 

Multidimensional WBS defined as a five-dimensional function obtained by intersecting the 

methodologies, disciplines and technical architecture (where the reuse metrics are defined) with 

the control accounts (CA) in the WBS. The obtained MCA are the points where the analysis 

indicators are calculated by applying familiar project management analysis methods. A brief 

example of applying the method for including reuse in project predictability indicator was given 

and the weighted coefficients were calculated for an MCA. 

The last Chapter 8„Conclusions and further developments” highlights the conclusions and shows 

further resewrach directions in the field of reuse in distributed systems.  

Main contributions 

The contributions of this thesis are both theoretical and practical. The theoretical contributions are 

validated by the 9 published papers authored by the author of the thesis. The practical 

contributions are validated by the implementation of the concepts, models and processes in 4 

industrial projects managed by the author of this thesis.   

A summary of the contributions is presented below: 

Theoretical contributions: 

• Introducing the dimensional approach as a starting point for the reuse analysis 

• Idetifying the dimensions that promise the most effective reuse  

• Based on the identified dimensions we proposed a tridimensional reuse model using the OOSE 

disciplines and the abstraction/granularity levels corresponding to the application contexts 

• Applying RDSE for the design of a distributed system 

• Adapting the architectural modelling methods in the context of application families by 

introducing the concepts of variation points and superordered models  

• Proposal of reuse oriented software development processes  

• Organizational changes proposal in companies to support reuse oriented software development 

processes 

• Adapting the Unified Process for developing reuse based applications 

• Extending the Unified Process for reuse-driven development of  

o Application families focused on architecture 

o Component Systems focused on design  

o Application Systems focused on component reuse 

• Defining an original weighted attributes multidimensional model 

• Defining an integrated analysis method and the computational model of performance indicators 

used in Earned Value Analysis  
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Practical contributions: 

• Design and implementation of a Distributed Monitorin Framework 
• Design and implementation of an instance of the framework for environment monitoring  
• Architectural modeling of an application family used for the development of multimedia 

messaging systems. 

• Adapting the Analysis and Design discipline for developing application families. 

• Applying the multidimensional model and the analysis method on data collected from four 
closed and current projects. 
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Selected projects 

This thesis was developed based on the experience gained by managing several very large 

software development projects. We mention below the ones that were directly referred in the 

thesis: 
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SmartHome Platform Microsoft GmbH, Renania 
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