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 Software re-engineering has playing a major role in software development companies and organization. New hardware and software 
systems with good features, that is obsolete very quickly. Software 
system. The technological changes are foreseeable in the field of software development. The main purpose of software re
process is to renovate the existing systems into 
financial, operational, performance and schedule risks. These risks brutally have a bad effect on the software project. This 
analyzed the various risks factors and suggested the re
risks in software re-engineering process. 
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INTRODUCTION 
 

In recent years software engineering field is 
developed very rapidly. The technological changes 
are foreseeable in the software engineering field. The 
software applications or system and products need to 
be flexible to changing requirements. Many hardware 
components and software products or an application 
becomes outdated quickly. All organizations and 
individuals need to keep their products and software 
applications updated with new technologies and 
ideas. Whenever a new system is evolved, Software 
Development Life Cycle (SDLC) consists of 
following phases (i) Requirements analysis and 
specification (ii) Design (iii) Implementation 
(iv)Testing (v) Maintenance. If you do all these 
phases for all the projects, the development cost 
becomes very high. So the every orga
one alternative approach to reduce the project 
development cost. That approach is named as 
“Software Re-engineering”.  

Implements the newer technologies and ideas to 
the existing software applications or products and 
make it to the newer products. This process is called 
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ABSTRACT 

engineering has playing a major role in software development companies and organization. New hardware and software 
systems with good features, that is obsolete very quickly. Software re-engineering is the best solutions for restore or modifying the existing 
system. The technological changes are foreseeable in the field of software development. The main purpose of software re
process is to renovate the existing systems into new software systems. Software re-engineering also might faces the various risks such 
financial, operational, performance and schedule risks. These risks brutally have a bad effect on the software project. This 

tors and suggested the re-engineering governance and compliances. This governance may lead to avoid the 

engineering, risks, governance and compliances. 

t years software engineering field is 
developed very rapidly. The technological changes 
are foreseeable in the software engineering field. The 
software applications or system and products need to 
be flexible to changing requirements. Many hardware 

ts and software products or an application 
becomes outdated quickly. All organizations and 
individuals need to keep their products and software 
applications updated with new technologies and 
ideas. Whenever a new system is evolved, Software 

e Cycle (SDLC) consists of 
following phases (i) Requirements analysis and 
specification (ii) Design (iii) Implementation 
(iv)Testing (v) Maintenance. If you do all these 
phases for all the projects, the development cost 
becomes very high. So the every organization need 
one alternative approach to reduce the project 
development cost. That approach is named as 

Implements the newer technologies and ideas to 
the existing software applications or products and 

ucts. This process is called 

Software Re-engineering [1]. The software 
reengineering process significantly reduces the 
development cost compared with developing new 
software applications. 

The reengineering process also faces different 
kinds of risks and problems during the various 
reengineering phases. Many researchers has been 
discussed about what are the rick occurred during the 
software reengineering process. In this article, we are 
going to analyze what are the governance polices to 
be implement by organizations to avoid and reduce 
the risk in software reengineering process.

The remainder of the paper is organized as 
follows: In section 2, we present the overview of 
various software reengineering process. We explain 
various kinds of risks occurring in 
reengineering process in section 3. In section 4, we 
analyze what is the software reengineering 
governance to be implemented to reduce and avoid 
the risk in reengineering process. Finally, the paper is 
concluded in section 5. 
 
2. An Overview of Software Reengineering Process
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financial, operational, performance and schedule risks. These risks brutally have a bad effect on the software project. This paper, we have 
engineering governance and compliances. This governance may lead to avoid the 

engineering [1]. The software 
reengineering process significantly reduces the 
development cost compared with developing new 

The reengineering process also faces different 
oblems during the various 

reengineering phases. Many researchers has been 
discussed about what are the rick occurred during the 
software reengineering process. In this article, we are 
going to analyze what are the governance polices to 

nizations to avoid and reduce 
the risk in software reengineering process. 

The remainder of the paper is organized as 
follows: In section 2, we present the overview of 
various software reengineering process. We explain 
various kinds of risks occurring in the software 
reengineering process in section 3. In section 4, we 
analyze what is the software reengineering 
governance to be implemented to reduce and avoid 
the risk in reengineering process. Finally, the paper is 

f Software Reengineering Process: 
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The process of transformation of product with 
the vision of full filling new business requirements 
along with existing business requirements is called 
software reengineering. Software re-engineering [1] 
is concerned with re-structuring the legacy system to 
make them more maintainable.  

Re-engineering process may organizing and re-
structuring, re-documenting and re-coding the system 
with modern programming languages and 
technologies [2]. Fig.2.1 shows the main objective of 
software re-engineering process. The modernization 
phase includes re-documenting, re-structuring and re-
designs the existing systems 

 
 
 
 
             
 
 
 
 
 
 
 
 
 

 
Fig. 2.1: Software Re-engineering process 

 
Every organization and software development 

team must know when to apply the re-engineering 
process to modify the existing systems. If 
development teams don’t know the criteria, it leads 
to project failure. The following are the basic criteria 
for applying the software re-engineering process.  

     (i) When system changes are mostly confined 
to part of the system then re-engineer that part. 

    (ii) When hardware or software support 
becomes obsolete. 

    (iii) When tools to support re-structuring are 
available.  

 
2.1 Re-Engineering Architecture: 

Re-engineering in software organization mainly 
focus at two different levels. In business level, the re-

engineering focuses on Business Process Re-
engineering (BPR). In the software level re-
engineering focus on system and application.  

Software re-engineering includes the following 
phases. 

(i)   Reverse Engineering 
(ii)  Forward Engineering 
(iii) Restructuring and 
(iv) Redesign.  
Software reengineering benefits can be 

calculated by following formula. 
Cost benefits=Maintenance cost of Existing 

system-Reengineering Cost. 
Fig. 2.1.1 clearly explains the software re-

engineering process. 

 

 
Fig. 2.1.1: Architecture of Software Re-engineering Process 

Existing 
System 

Modernization 

New System 
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Reverse Engineering: 
Reverse engineering is the process of identifying 

the technological principles of a project, system 
through analysis of its construction, function and 
operation. Reverse engineering is process of 
identifying the systems components and its 
interrelationships among the components and creates 
representations of the system in another form. 

 
Forward Engineering: 

Forward engineering is the process of 
transforming high level abstractions and logical 
designs to the physical implementation of systems. 
Forward engineering is the process that applies 
software engineering principles, concepts, and 
methods to re-create existing applications. 

 
Re-structuring is the process of modifying the 

one representation form to another form to 
maintaining the same abstraction level. Source code 
translation involves changing the implementations 
characteristics of the source code. 

The major motto of the software re-engineering 
is reduces the software development cost. The cost of 
software re-engineering is significantly less than the 
costs of developing new software products.  Software 
re-engineering process improves the quality and 
reliability of business plans and strategies. Re-
engineering process effectively manipulates 
resources and team members. Re-engineering is an 

incremental improvement of systems. This will 
improve the system as per usersNeed.     

 
3. Risk In Software Re-Engineering Process 

Software reengineering process significantly 
reduces the development cost. The reengineering 
projects must also be completed within much shorter 
time duration. But software reengineering process 
also faces many kinds of risks and problems during 
the reengineering process [3]. Risk is a shortfall 
between the desired level of work and the actual 
work done at a time. The risks are the failure of 
certain work. These risks are not allowed to develop 
a good quality projects within shorter time duration 
and cost effective. 

There are various kinds of risk may occurred 
during the development phases [3, 4]. These risks are 
made huge impact than the conventional projects 
development because reengineering the existing 
systems involve changes and include latest 
technologies to the existing projects. Due to these 
risks, with only 30% of projects are finished on time 
and on cost. 

The reengineering success ratio is depends on 
how many happen in the development process. 

 
Reengineering Success ∝  No of risks removed  

                                     No of risks occurred  
 
If number of risks is minimal than the 

reengineering success ratio is very high. 
 
 

                                  
 

Fig. 3.1: Categories of Risks. 
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The reengineering success ratio is depends on 
how many happen in the development process. 

 
Reengineering Success ∝  No of risks removed  

                                     No of risks occurred  
 
If number of risks is minimal than the 

reengineering success ratio is very high. 
 

3.1 Categories of Risk: 
Risks can be categorized as follows. Schedule 

Risk, Financial Risk, Operational Risks, 
Development and Deployment risks, Performance 
risk, and so on [4, 5]. Fig3.1 shows the various 
categories of risks in software re-engineering 
process. Financial risks and user programmer 
rejection risks has the high probability of re-
engineering process failure. 

 
4. Reengineering Governance: 

As mentioned earlier, software reengineering 
process faces the various kinds of risks and all these 
risks may lead to project failure. The ultimate  

Aim of all the organization is to produce and 
develop good quality products. So every organization 
not encourages the risks during the development 
process. 

Each organization and development team having 
risk identification, risk management and risk 
migration team to avoid the risks. But still we face 
lot of risks during reengineering process. Most of the 
risk management plans were discussed about how to 
remove the risks after projects get started. No one 
can discuss how to avoid and reduce the risks before 
starting projects.  We need to implement re-
engineering governance polices to avoid the risks. 
Each organization and companies separately having 
the governance polices and rules for developing 
newer projects.  

Before implementing the governance, need to 
analyze what are the risks repeatedly happening, 
what is the reason for that and review what kind of 
impact or effect will happing during the software 
development process. Once find out these things, 
there after we can easily form the governance and 
polices. Simply we find out the compliance and make 
governance for those compliances. 

 
4.1 Compliance Objects: 

C1. Errors in cost estimation and cost 
management. 

C2.Unexpected projects expansion and 
requirements. 

C3.Errors in proper task allocations and time 
estimations. 

C4.Delays in migration of development team 
people. 

C5. Continuous changing requirements 
C6. Difficulties of complex modules integration 
C7. Fail to meets the customers’ needs. 

C8. The reengineered projects do not work 
properly. 

C9.Government rule changes 
C10.Errors in understanding the market 

development and competitions. 
 
The above compliances are the repeatedly 

occurred in software reengineering process. This 
compliance belongs various risks such as financial 
risk, schedule risk, operational and performance 
risks.  

 
4.2 Governance Objects: 

The following are the governance of  the above 
mentioned compliance.  

G1.Correct cost estimation and schedule. 
G2. Check right task to assign to the tight 

person. 
G3. Clearly understand the existing systems 

before start the reengineering process. 
G4. Check whether the existing system is 

capable to adapt the new technologies and concepts. 
G5.Monitoring the competition 
G6.Update changes in government policies. 
 
The governance G1 gives the solutions to the 

schedule risk and financial risk. G2 is used to reduce 
schedule risks. Governance G3 is used to avoid the 
technical risks and operational risks. The customer 
satisfaction is ensured by using governance G4. The 
governance G5 and G6 are used to reduce the 
unexpected risks such as competitor risks, changing 
the government rules regarding the project 
developments. 

Fig.4.2.1 briefly explains the various compliance 
and governance in software reengineering process. If 
we implement these governance, we can able to 
significantly reduce the risks in software re-
engineering process. 

 
Conclusioin: 

There are many software developments 
methodologies and tools have been proposed to 
reduce the cost of software development and 
maintenance. Many organizations have software 
systems that are outdated and costly to maintain. So 
software re-engineering is the best solution for  
modifying the existing systems and applications. 
Software reengineering projects have a significantly 
lower cost factor than newly development projects. 
Whenever we performing the reengineering process, 
various kinds of risks may occur. In this paper, we 
presented what are the governance policies to be 
implemented to avoid and reduce the risks. The 
governance policies are governed by organization or 
management team. Those who are involved in 
software re-engineering, they must clearly aware 
about these governance policies. Developers must 
study the organizational polices before start doing the 
projects. The reengineering governance may lead to 
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produce good quality projects in efficient way with 
cost effective manner. In future, we planned to do 
what is the organizational governance to be 

implemented to entirely avoid the risks with minimal 
cost.

 
 

                   
 

Fig. 4.2.1: Reengineering Risk and Governance 
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