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Abstract 

 

Enterprises depend on business-critical systems that have been developed over the last three decades or 

more, also known as legacy systems. They have several well-known disadvantages (e.g., inflexible, 

domain unspecific, and hard to maintain), and this is recognized by both the vendors and customers of 

these software systems. Both vendors and customers of these systems are well aware that better and 

cheaper customer specific solutions can be created following the service-oriented paradigm. Hence, 

momentum is growing within enterprises to evolve legacy systems towards Service-Oriented Architecture 

(SOA). The evolution to SOA is favored because of various advantages including well established sets of 

open standards, platform and language independent interfaces, clear separation of service interface and 

implementation, and loose-coupling among services.  

 

Over a decade there have been significant developments in legacy to SOA evolution and that has resulted 

in a large research body of which there exists no comprehensive overview. This chapter provides an 

historic overview, focusing on the methods and techniques used in a legacy to SOA evolution. We 

conducted a systematic literature review to collect legacy to SOA evolution approaches reported from 

2000 to August 2011. To this end, 121 primary studies were collected and evaluated using an evaluation 

framework. This report presents the evaluation results of the systematic literature review.  
 

1. INTRODUCTION 

Recently, many enterprises have focused on increasing their business flexibility and achieving cross-
enterprise collaboration to remain competitive in the market, and to meet their business objectives. 
Enterprises are especially challenged by constant changes in the business environment and changes in the 
supporting information technology (IT) infrastructures that hinder the overall success of enterprises (van 
Sinderen, 2008). Furthermore, most enterprises still rely on so called legacy system- software developed 
over the previous decades using 3GL programming languages like COBOL, RGP, PL/I. Despite the well-
known disadvantages, such as being inflexible and hard to maintain, legacy systems are still vitally 
important to the enterprises as they support complex core business processes; they cannot simply be 
removed as they implement and store critical business logic. Unsurprisingly, the knowledge contained in 
these systems is of high value to an enterprise. On the other hand, proper documentation, skilled 
manpower and resources to evolve these legacy systems are scarce. Therefore, momentum is growing to 
evolve and reuse those legacy systems within new technological environments – Service-Oriented 
Architecture (SOA) being the most promising one (Bisbal, Lawless, Wu, & Grimson, 1999; Lewis, 
Morris, O'Brien, Smith, & Wrage, 2005). 
 
SOA has emerged as an architectural style that enables the reuse of existing legacy assets within a new 
paradigm that facilitates loose coupling, abstraction of underlying logic, flexibility, reusability and 
discoverability (Papazoglou, 2008). The evolution from legacy to SOA can be beneficial from both 
economical and technical perspectives. From an economical perspective, legacy to SOA evolution fosters 
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change management including intra-organizational changes, and changes in enterprises (Khadka, Sapkota, 
Pires, Sinderen, & Jansen, 2011; Papazoglou, Traverso, Dustdar, & Leymann, 2007). From a technical 
perspective, seamless enterprise collaboration through service composition (Khadka & Sapkota, 2010) 
and reduction in maintenance cost are claimed as long term benefits (Papazoglou, et al., 2007; Schelp & 
Aier, 2009). Motivated by these benefits, there has been significant research in legacy to SOA evolution. 
However, there is no systematic overview of legacy to SOA evolution, particularly focusing on the 
techniques, methods and approaches used to evolve legacy systems to a SOA environment. In the 
systematic literature review conducted by Razavian (Razavian & Lago, 2010), an overview of SOA 
migration families is reported. It focuses on classifying the SOA migration approaches into eight distinct 
families. The classification is inspired by the reengineering horseshoe method (Bergey, Smith, 
Weiderman, & Woods, 1999) rather than giving a historical overview of SOA migration methods. Also, a 
brief overview of legacy to SOA evolution is reported by Almonaies (Almonaies, Cordy, & Dean, 2010) 
that divides the legacy to SOA evolution approaches into four categories: replacement, redevelopment, 
wrapping and migration. The legacy to SOA evolution approaches reported in this research were not 
based on any systematic literature review process, so a complete, historical overview of the legacy to 
SOA evolution approaches is still lacking. 
 
We have conducted a Systematic Literature Review (SLR) of the existing literature of legacy to SOA 
evolution and is reported in Khadka et al. (Khadka, Saeidi, Idu, Hage, & Jansen, 2012). In this report, we 
provide the evaluation results of the SLR along with the research questions and evaluation criteria used 
for the review.  
 
The report is structured as follows: Section 2 presents the research questions and evaluation criteria, 
Section 3 presents the evaluation results in a form inventory table in which methods and techniques used 
in legacy to SOA evolution research papers are presented, and Section 4 provides the conclusion of this 
report.  
 
2. RESEARCH QUESTIONS AND EVALUATION CRITERIA 

In order to achieve our objective of creating an overview of legacy to SOA evolution approaches, we have 
formulated the following research questions:  
i. How can a legacy to SOA evolution method be systematically defined? 

ii. What methods and techniques are used to facilitate such a systematic legacy to SOA evolution 

method? 

iii. What are the existing research issues and what should be the future research agenda in legacy to SOA 

evolution? 

 
In order to answer these research questions, we have developed an evaluation framework for legacy to 
SOA evolution (Khadka, et al., 2012). Based on the evaluation framework, Table 1 depicts the evaluation 
criteria and Table 2 presents the description of the judgment scale used in the evaluation criteria. 
Furthermore, Table 3 provides the details findings of our SLR, consisting of 121 primary studies that 
report legacy to SOA evolution. Table 3 provides the inventory of methods and techniques used in legacy 
to SOA evolution process for each primary study.  
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Table 1. The evaluation criteria based on the evaluation framework. 
Stage Phase Evaluation question Answer 

Evolution 
planning 

Legacy system 
understanding 

Does the solution include legacy system understanding? Yes/No 
Which technique(s) is used for legacy system understanding? Narrative 
To what extent are those techniques used? Scale 
Is there any tool support for legacy system understanding? Yes/No 

Target system 
understanding 

Does the solution include target system understanding? Yes/No 
What criteria/factors are included for target system 
understanding? 

Narrative 

To what extent are those criteria/factors used? Scale 
Evolution 
feasibility 
determination 

Does the solution include evolution feasibility assessment?  Yes/No 

What technique(s) is used for evolution feasibility assessment? Narrative 

Evolution 
implementation 
& management 

Candidate 
service 
identification 

Does the solution include candidate service identification? Yes/No 
What technique(s) is used for identifying candidate services? Narrative 
Is there tool support for candidate service identification? Yes/No 

Implementation 

Does the solution provide any implementation technique for 
evolution? 

Yes/No 

What technique(s) is used for implementation? Narrative 
Is there tool support for the implementation? Yes/No 

Deployment & 
provisioning 

Does the solution provide deployment & provisioning of the 
services? 

Yes/No 

Case study 
What empirical evidence (industrial/experiment) is provided? Narrative 
In which language is the legacy system developed? Narrative 

 
Table 2: The judgment scale to assess the support of techniques/ method used 
Scale point Scale Definition Representation 

No support The specified technique is not mentioned. - 
Implicitly discussed  The specified technique is mentioned. + 
Explicitly discussed The specified technique is mentioned and discussed but 

no detailed information is given. 
++ 

Explicitly discussed with evidence 
of use 

The specified technique is mentioned, discussed and 
there is empirical evidence of its usability.   

+++ 

 



3. EVALUATION RESULTS 

Table 3: Evaluation table of Legacy to SOA Evolution SLR 

Reference 

Evolution Planning Evolution Implementation and Management 

Case Study 
Legacy System Understanding 

Target System 

Understanding 
Evolution Feasibility 

Candidate Service 

Identification 
Implementation 
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(Ricca & 
Marchetto, 2009) 

N N/A - N N N/A - N N/A Y Manual N Y Wrapping N N Exp. N/A 

(B. Zhang, Bao, 
Zhou, Hu, & 
Chen, 2008) 

N N/A - N N N/A - N N/A N N/A N Y Wrapping Y N Exp. N/A 

(Rabhi, Dabous, 
Yu, Benatallah, & 
Lee, 2004) 

N N/A - N N N/A - N N/A N N/A N Y Wrapping N N Ind. N/A 

(Cuadrado, García, 
nas, & Parada, 
2008) 

Y Reverse 
Engineering, 
Architectural 
Recovery, 
Documentation, 
User's Manual, 
Static Analysis, 
Dynamic 
Analysis, 
Abstraction 

++ Y Y Specific 
Architecture 
Selection, 
Specific 
Architecture 
Selection 

+ Y Technology 
Interoperability 

Y Manual N Y Refactoring N N Ind. Java 

(Salama & Aly, 
2008) 

Y Source Code 
Analysis 

+ Y N N/A - Y Filtration, 
Organizational 
Assessment, 
Cost Benefit 
Analysis 

N N/A N N N/A N N N/A N/A 

(Feng Chen, Yang, 
Qiao, & Chu, 
2006) 

Y Reverse 
Engineering 

+ Y N N/A - N N/A N N/A N Y Model 
Transformation, 
Abstraction, 
Code 
Translation, 
Program 
Transformation 

Y N Exp. Assembl
y 
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(H. Y. Huang, 
Tan, Zhu, & Zhao, 
2008) 

Y System 
Deconstruction, 
Documentation, 
Dynamic Analysis 

++ N N N/A - N N/A Y Dependency 
Analysis 

N Y Packaging, 
Interface 
Generation 

N N Ind. EJB 
(Enterpr
ise 
JavaBea
ns) 

(Khadka, 
Reijnders, Saeidi, 
Jansen, & Hage, 
2011) 

Y Technical 
Analysis, 
Functional 
Analysis, 
Documentation, 
Interviewing 

+++ N Y Service 
Requirements 
Identification 

- Y Cost Benefit 
Analysis 

Y Concept 
Analysis 

N Y Concept Slicing Y Y Ind., 
Exp. 

COBOL
, C++ 

(Guzmán, Polo, & 
Piattini, 2006) 

Y Reverse 
Engineering, 
Model 
Transformation 

+++ N N N/A - N N/A N Pattern 
Matching 

N Y Code 
Generation 

N N Ind. SQL-92 

(Lu, Huang, Xu, & 
Yu, 2005) 

N N/A - N N N/A - N N/A N N/A N Y Middleware N N Exp. N/A 

(Alahmari, Roure, 
& Zaluska, 2010) 

Y Reverse 
Engineering, 
Model 
Transformation, 
Interviewing, 
Questionnaires, 
Portfolio Analysis, 
Process Modelling 

+++ Y N N/A - N N/A Y Manual N N N/A N N Exp. Java 

(Hoyer, et al., 
2009) 

Y Reverse 
Engineering, 
Program 
Understanding 

+ N N N/A - N N/A N N/A N Y Model 
Transformation, 
Adaptors 

Y N Ind. N/A 

(X. Li, 2010) N N/A - N N N/A - N N/A N N/A N Y Agentification N N Ind. N/A 

(Bertani-Carrera, 
Alor-Hernandez, 
Juarez-Martinez, 
& Posada-Gomez, 
2009) 

N  N/A - N N N/A - N N/A N N/A N Y Encapsulation, 
Multi-Layered 
Architecture 

N N Ind. Visual 
Basic 6, 
Microso
ft 
Access 

(Parsa & Ghods, 
2008) 

Y Reverse 
Engineering 

+ Y N N/A - N N/A N N/A N Y Wrapping Y Y Ind. Pascal 

(Harry M. Sneed, 
2009) 

N N/A - N N N/A - Y Code 
Complexity, 
Reusability 
Assessment 

Y Manual N Y Code Stripping, 
Wrapping 

Y N Exp. Cobol 
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(Lammer, Eggert, 
& Gronau, 2008) 

Y System 
Deconstruction 

+ N N N/A - N N/A Y Self-Diagnosis N Y Wrapping N N Ind. ERP 
System: 
Microso
ft 
Dynami
cs NAV 
ECM 
System: 
Optimal 
Systems 
OS.5|EC
M 

(Zhuo Zhang, 
Zhou, Yang, & 
Zhong, 2010) 

Y Dynamic Analysis ++ N N N/A - N N/A Y Pattern 
Discovery, 
Pattern 
Anaylsis,  
Data Mining 

N N N/A N N Ind. N/A 

(Alahmari, 
Zaluska, & De 
Roure, 2010) 

Y Reverse 
Engineering, 
Model 
Transformation, 
Interviewing, 
Questionnaires, 
Portfolio Analysis, 
Process Modelling 

+ Y N N/A - N N/A Y Manual N N N/A N N Exp. Java 

(Z. Zhang, Yang, 
Zhou, & Zhong, 
2010) 

Y Reverse 
Engineering, 
Domain Analysis 

++ N Y Domain 
Business 
Logical Model 

++ N N/A Y Matching 
Algorithm 

N Y Wrapping, Code 
Modification, 
Redevelopment 

N N Exp. Java 

(Z. Li, Anming, 
Naiyue, Jianbin, & 
Zhong, 2009) 

Y Documentation, 
Portfolio Analysis 

+ N N N/A - N N/A Y Manual N Y Wrapping N N N/A N/A 

(Mínguez, Jakob, 
Heinkel, & 
Mitschang, 2009) 

N N/A - N N N/A - N N/A N N/A N Y Adaptors, 
Middleware 

N N Ind. N/A 

(Balis, Bubak, & 
Wegiel, 2005) 

N N/A - N Y Specific 
Architecture 
Selection, 
Scenarios 

++ N N/A Y Manual N Y Middleware, 
Multi-Layered 
Architecture, 
Encapsulation, 
Code 
Generation 

Y N N/A N/A 

(De Lucia, 
Francese, 
Scanniello, 
Tortora, & 
Vitiello, 2006) 

Y Business Analysis, 
Documentation, 
Source Code 
Analysis, 
Interviewing, 

+++ N Y Specific 
Technology 
Selection, 
Specific 
Architecture 
Selection 

+ Y System 
Decomposability
, System 
Complexity 

N N/A N Y Wrapping, 
Restructuring, 
Interface 
Generation 

Y N Exp. Cobol 
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(X. Y. Li & Qian, 
2009) 

N N/A - N N N/A - N N/A N N/A N Y Wrapping, 
Agentification 

N N Ind. N/A 

(Gerardo Canfora, 
Fasolino, 
Frattolillo, & 
Tramontana, 2008) 

Y Reverse 
Engineering, 
Static Analysis, 
Dynamic Analysis 

++ N N N/A - N N/A Y Business Value, 
Technical 
Quality 
Assessment, 
Use Cases 

N Y Wrapping, 
Finite State 
Automaton 
Specification 

N Y Ind. N/A 

(Masahide 
Nakamura, 
Tanaka, Igaki, 
Tamada, & 
Matsumoto, 2006) 

N N/A - N N N/A - N N/A N N/A N Y Multi-Layered 
Architecture, 
Wrapping 

N N Ind. Infrared 
Remote 
Control 
API 

(Gonzalez, 
Penalvo, Guerrero, 
& Forment, 2009) 

N N/A - N N N/A - N N/A N N/A N Y Adaptors, 
Wrapping 

N N Ind. N/A 

(Nasr, Gross, & 
Deursen, 2010) 

N N/A - N N N/A - N N/A N N/A N Y Middleware N N Ind. J2EE, 
.NET 

(R. Liu, Chen, 
Yang, Chu, & Lai, 
2004) 

N N/A - N N N/A - N N/A N N/A N Y Agentification N N N/A N/A 

(Guzman, Polo, & 
Piattini, 2007) 

Y Reverse 
Engineering 

++ Y N N/A - N N/A Y Pattern 
Matching 

N Y Pattern 
Matching 

N Y Ind. Oracle, 
SGBB 

(Del Grosso, Di 
Penta, & de 
Guzman, 2007) 

N N/A - N N N/A - N N/A Y Dynamic 
Analysis, 
Formal Concept 
Analysis 

Y N N/A N N Exp. 

Java 
(Al Belushi & 
Baghdadi, 2007) 

N N/A - N N N/A - N N/A Y Knowledge 
Mining, Reverse 
Engineering 

Y Y Forward 
Engineering, 
Wrapping 

N N N/A N/A 

(Lee, Kim, & 
Yang, 2004) 

N N/A - N N N/A - N N/A N N/A N Y Code 
Translation 

Y N N/A N/A 

(Lewis, Morris, & 
Smith, 2006) 

Y Documentation , 
Interviewing, 
Interviewing, 
Source Code 
Analysis, 
Architectural 
Reconstruction 

+++ Y Y SOA 
Environment 
Details, 
Functional 
Specification 

+++ Y Code 
Complexity, 
Dependency 
Analysis, Risk 
Analysis, Cost 
Benefit Analysis 

Y Manual N N N/A N N Ind. C++ 

(T. Haase & Nagl, 
2011) 

Y Reverse 
Engineering, Code 
Transformation 

++ Y N N/A - N N/A N N/A N Y Code 
Generation 

N N Exp. N/A 

(Heckel, et al., 
2008) 

Y Reverse 
Engineering, Code 
Annotation 

+++ N N N/A - N N/A N N/A N Y Redesign, 
Forward 
Engineering, 
Graph 
Transformation 

N N Exp. Java 
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(Kapsalis, 
Charatsis, 
Georgoudakis, & 
Papadopoulos, 
2003) 

N N/A - N N N/A - N N/A N N/A N Y Wrapping Y N N/A N/A 

(Bissyandé, 
Réveillère, 
Bromberg, Lawall, 
& Muller, 2010) 

Y Code 
Transformation 

++ N N N/A - N N/A N N/A N Y Wrapping Y N Exp. z2z,  
Janus 

(S. Li, Yang, & 
Zhou, 2004) 

Y Reverse 
Engineering 

+ N Y N/A + N N/A N N/A N Y Abstraction, 
Restructuring, 
Refinement  

N N Ind. N/A 

(Kouamou, 2009) Y Reverse 
Engineering 

+++ N Y Functional 
Specification, 
SOA 
Environment 
Details 

++ N N/A N N/A N Y Multi-Layered 
Architecture, 
Wrapping, 
Adaptors 

Y N Ind. J2EE 

(Arcelli, Tosi, & 
Zanoni, 2008) 

Y Design Pattern 
Detection 

++ N N N/A - N N/A Y Design Pattern 
Detection 

N N N/A N N N/A N/A 

(H.M. Sneed, 
2008) 

N N/A - N N N/A - Y Code 
Complexity, 
Reusability 
Assessment 

Y Manual N Y Code Stripping, 
Wrapping 

Y N Ind. COBOL 

(Ferber, Rauber, & 
Hunold, 2010) 

Y Source Code 
Analysis 

++ Y Y Component 
Specification 

+++ N N/A N N/A N Y Middleware, 
Wrapping 

N N Exp. Java 

(M. Nakamura, 
Tanaka, Igaki, 
Tamada, & 
Matsumoto, 2008) 

N N/A - N Y N/A + N N/A Y Manual N Y Wrapping N N Exp. C++ 

(Grechanik, 
Conroy, & 
Swaminathan, 
2007) 

N N/A - N Y Specific 
Technology 
Selection 

++ N N/A Y Manual Y Y Wrapping Y Y Exp. N/A 

(H. Sneed & 
Sneed, 2003) 

Y Function Mining +++ Y Y Functional 
Specification 

N/A N N/A Y Function 
Mining 

Y Y Wrapping Y N Ind. COBOL
, 
COBOL
-CICS, 
C 

(Feng, Cheng, & 
Zhao, 2006) 

N N/A - N Y Functional 
Specification, 
Specific 
Technology 
Selection 

+++ N N/A N N/A N Y Agentification N N Ind. N/A 

(Alor-Hernandez, 
Juarez-Martinez, 
Posada-Gomez, 
Chavez-Trejo, & 
Rocha-Aragon, 
2009) 

N N/A - N Y Specific 
Architecture 
Selection 

+++ N N/A Y Information 
Discovery 

N Y Wrapping N Y Ind. Visual 
Basic 6 
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(G. Liu, 2010; 
Millard, et al., 
2006) 

Y Scenarios, Use 
Cases 

+ N Y Specific 
Architecture 
Selection 

+ N N/A N N/A N Y Wrapping N N Ind. N/A 

(Millard, et al., 
2006) 

N N/A - N N N/A - N N/A Y Application of 
Design Patterns 

N Y Wrapping N N Exp. .Net 

(De Lucia, 
Francese, 
Scanniello, & 
Tortora, 2008) 

Y Interviewing, 
Documentation, 
Source Code 
Analysis, Reverse 
Engineering 

+++ Y Y Specific 
Platform 
Selection, 
Specific 
Architecture 
Selection 

+++ N N/A N N/A N Y Wrapping Y Y Ind. COBOL 

(Lewis & Smith, 
2007) 

Y Interviewing, 
Documentation, 
Program 
Understanding, 
Source Code 
Analysis, 
Architectural 
Reconstruction 

++ N Y SOA 
Environment 
Details, Specific 
Standards 
Selection, 
Specific 
Technology 
Selection 

++ N N/A Y N/A N N N/A N N N/A N/A 

(Shimin Li & 
Tahvildari, 2008) 

Y Architectural 
Recovery, Source 
Code Modelling 

++ Y N N/A - N N/A Y Source Code 
Analysis  

Y N N/A N N Exp. Java 

(Erradi, Anand, & 
Kulkarni, 2006) 

Y Portfolio Analysis, 
Interviewing, 
Source Code 
Analysis 

+++ Y Y Decision 
Making Criteria 

+++ Y Multi Criteria 
Decision Making 

N N/A N N N/A N N Ind. N/A 

(Jandl, Alber, 
Radinger, & 
Goeschka, 2004) 

N N/A - N Y Specific 
Technology 
Selection 

++ N N/A N N/A N Y Wrapping N N N/A N/A 

(Zhuopeng Zhang, 
Yang, & Chu, 
2006) 

Y Source Code 
Analysis 

+++ N N N/A - Y Options Analysis 
for Re-
engineering 

Y Formal Concept 
Analysis 

Y Y Program 
Slicing, 
Wrapping 

N N Exp. Java 

(Bao, Yin, He, Ge, 
& Chen, 2010) 

Y Dynamic Analysis - N N N/A N/A N N/A Y Use Cases, 
Manual 

N Y Program 
Slicing, 
Modularization 

Y Y Exp. Java 

(M. Nakamura, 
Igaki, Kimura, & 
Matsumoto, 2009) 

Y Reverse 
Engineering, Data 
Flow Analysis 

- N N N/A - N N/A Y Dependency 
Analysis 

N Y Wrapping N N Exp. C 

(Baker, Lamb, 
Taleb-Bendiab, & 
Al-Jumeily, 2010) 

N N/A - N Y Specific 
Standards 
Selection, 
Specific 
Technology 
Selection 

+ N N/A Y N/A N Y Wrapping, 
Model 
Transformation 

Y N Exp. N/A 

(Feng Chen, Li, & 
Chu, 2005) 

Y Feature Location 
Technique 

+ Y Y Specific 
Standards 
Selection 

+ N N/A Y Feature Analysis Y Y Wrapping Y N Exp. N/A 
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(Marchetto & 
Ricca, 2009) 

Y Documentation, 
Reverse 
Engineering, Use 
Cases, Test Cases 

++ N N N/A - N N/A Y Functionality 
Analysis, 
Database 
Analysis, Cross-
cutting 
Functionality 
Analysis, Test 
Cases 

N Y Wrapping, 
Rewriting 

N Y Exp. Java 

(Nguyen, van den 
Heuvel, 
Papazoglou, de 
Castro, & Marcos, 
2009) 

Y Service Schema 
Specification 

+++ N Y Service Schema 
Specification 

+++ N N/A Y Process 
Structure Tree 

N N N/A N N Exp. Java,  
SAP 

(Lamprecht, et al., 
2008) 

Y Documentation + N Y Specific 
Architecture 
Selection 

+++ N N/A N N/A N Y Wrapping Y N Ind. C 

(Vemuri, 2008) Y Test Cases, 
Feature Analysis 

+++ N N N/A - Y Return of 
Investment 

Y Feature Analysis N Y Wrapping, 
Rewriting, 
Refactoring, 
COTS, 
Declarative 
Rule Engine 

N N Ind. N/A 

(Zhuopeng Zhang 
& Yang, 2004) 

Y Reverse 
Engineering 

+++ Y Y Specific 
Architecture 
Selection 

+++ N N/A Y Domain 
Analysis, 
Agglomerative 
Clustering 

N Y Wrapping N Y Ind. C++ 

(Woollard, 
Mattmann, & 
Medvidovic, 2009) 

N N/A - N N N/A - N N/A N N/A N Y Wrapping N N Ind. Fortran,  
C 

(Harry M. Sneed, 
2006) 

N N/A - N N N/A - N N/A Y Business Rule 
and Value 
Analysis 

N Y Code Stripping, 
Wrapping 

Y N Ind. COBOL 

(Andal, Habiba, & 
Hakima, 2010) 

N N/A - N Y Specific 
Architecture 
Selection 

- N N/A N N/A N Y Wrapping Y N Exp. COBRA 

(Feldhorst, Libert, 
Hompel, & 
Krumm, 2009) 

N N/A - N N N/A - N N/A N N/A N Y Multi-Layered 
Architecture 

Y N Ind. N/A 

(Balderrama, 
Montagnat, & 
Lingrand, 2010) 

N N/A - N N N/A - N N/A N N/A N Y Wrapping Y Y Ind. N/A 

(Qu, Bollig, & 
Erlebacher, 2008) 

N N/A - N N N/A - N N/A N N/A N Y Wrapping Y Y Exp. TCL 
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(Zhou, Zhang, 
Chee, & Chen, 
2010) 

N N/A - N N N/A - N N/A Y Domain 
Analysis, Goal-
Service 
Modeling, 
Business 
Process 
Decomposition  

Y N N/A N N N/A N/A 

(Cetin, et al., 
2007) 

Y N/A ⁺ N Y BPMN ⁺⁺ N N/A Y Manual N Y Wrapping, Code 
Customization, 
COTS, Screen 
Scraping 

N Y Ind. N/A 

(El-Ramly, 
Stroulia, & Samir, 
2009) 

Y Reverse 
Engineering 

⁺ N Y Functional 
Specification 

⁺ N N/A N N/A N Y Wrapping N N N/A N/A 

(M. Li & Qi, 
2004) 

N N/A - N N N/A - N N/A N N/A N Y Wrapping Y N Exp. Cobol 

(Sindhgatta & 
Ponnalagu, 2008) 

N N/A - N N N/A - N N/A Y Information 
Retrieval 

Y N N/A N N Exp. 
Ind. 

Java 

(Koschel, Kleiner, 
& Astrova, 2009) 

N N/A - N N N/A - N N/A N N/A N Y Integration Y N Ind. Natural, 
ADABA
S DB 

(Yürekten, Dinçer, 
Akar, Sungur, & 
Özbudak, 2006) 

N N/A - N N N/A - N N/A N N/A N Y Model 
Transformation 

Y N Ind. N/A 

(G. Canfora, 
Fasolino, 
Frattolillo, & 
Tramontana, 2006) 

Y Reverse 
Engineering 

⁺ N N N/A - N N/A N N/A N Y Wrapping Y Y Exp. N/A 

(Webster, et al., 
2011) 

N N/A - N N N/A - N N/A N N/A N Y Wrapping N N Ind. N/A 

(Alahmari, 
Zaluska, & Roure, 
2010) 

Y Reverse 
Engineering, 
Portfolio Analysis, 
Documentation, 
Process Modeling 

⁺⁺⁺ Y N N/A - N N/A Y Manual N N N/A N N Exp. Java 

(Millham, 2010) Y Reverse 
Engineering 

⁺ Y N N/A - N N/A Y Shared File 
Usage Analysis, 
Domain 
Analysis 

N Y Wrapping N N Ind. COBOL 

(Kroculick, 2011) N N/A - N Y Quality 
Attributes, Open 
Architecture 
Assessment 

++ Y DSDR 11 (DoD) N N/A N Y N/A N N N/A N/A 

(Aversano, Cerulo, 
& Palumbo, 2008) 

N N/A - N N N/A - N N/A Y XML 
Comparison to 
WSDL, 
Information 
Retrieval, 
Kokash 

Y N N/A N N Exp. PHP, 
Java 
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Algorithm 
(Fuhr, Horn, 
Riediger, & 
Winter, 2011) 

Y Code Parsing, 
Model 
Transformation 

++ Y N N/A - N N/A Y Graph Query Y Y Graph 
Transformation 

Y N Exp. Java 

(Ilk, Zhao, & 
Hofmann, 2008) 

N N/A - N N N/A - N N/A Y Ontology 
Modelling, 
Ontology 
Mapping 

N N N/A N N Exp. ABAP 

(Del Castillo, 
García-Rodríguez, 
& Caballero, 
2009) 

Y Interviewing, 
Database Model 
Recovery 

- N Y Interviewing - N N/A Y Model Driven 
Pattern 
Matching  

Y Y Model Driven 
Program 
Transformation 

Y Y Ind. ASP/.N
ET 

(Umar & Zordan, 
2009) 

Y Strategic Analysis ++ N N N/A - Y Strategic 
Analysis, 
Architecture 
Analysis, Cost 
Benefit Analysis 

N N/A N N N/A N N Ind. N/A 

(Y. Liu, Wang, 
Zhuang, & Zhu, 
2008) 

Y Reverse 
Engineering 

+ N N N/A - N N/A Y Manual N Y Wrapping N Y N/A N/A 

(Tangjianfeng, 
Zhangxianing, & 
Wangjicheng, 
2009) 

N N/A - N Y Specific 
Architecture 
Selection 

++ N N/A N N/A N Y Adapt 
Transition 
Approach 

Y N Ind. Mainfra
me 

(Zhao & Wang, 
2010) 

Y Reverse 
Engineering 

+++ N Y Specific 
Architecture 
Selection 

+++ N N/A N N/A N Y Wrapping N N Ind. .Net,  
J2EE 

(Pena, Correal, & 
Hernandez, 2010) 

Y Portfolio Analysis +++ Y Y Specific 
Architecture 
Selection, 
System 
Ecosystem, 
Service 
Portfolio, SOA 
Domain Specific 
Language 

+++ Y Risk Analysis, 
Model 
Comparison 

Y Correspondence 
Analysis 

N N N/A N N Exp. N/A 

(van Geet & 
Demeyer, 2010) 

Y Reverse 
Engineering, 
Interviewing,   
Source Code 
Visualization, 
Feature Location 
Technique 

- N N N/A - N N/A Y Reverse 
Engineering, 
Interviewing,   
Source Code 
Visualization, 
Feature 
Location 
Technique 

N N N/A N N Ind. COBOL
, 
Assembl
y 
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(Baghdadi, 2006) N N/A - N N N/A - N N/A Y Reverse 
Engineering, 
Application of 
CRUD 
Operations 
Patterns, 
Application of 
Transformation 
Patterns 

Y Y Forward 
Engineering, 
Code 
Generation 

N N N/A N/A 

(Bouras, 
Alexandrou, 
Pardalis, & 
Gouvas, 2010) 

N N/A - N Y Specific 
Architecture 
Selection 

++ N N/A N N/A N Y Wrapping, 
Semantic 
Enrichment 

N Y N/A N/A 

(Pieczykolan, 
Kryza, & 
Kitowski, 2006) 

N N/A - N N N/A N/A N N/A N N/A N Y Adaptors Y N N/A PL/SQL 

(Z. Zhang, Liu, & 
Yang, 2005) 

Y Options Analysis 
for Reengineering 
(OAR), 
Architectural 
Recovery, System 
Decomposition 

++ Y Y Functional 
Specification 

+ N N/A Y Concept 
Analysis, 
Feature 
Location 
Technique, 
Cluster Analysis 

N Y Dependency 
Analysis, 
Refinement 

N Y Ind. N/A 

(F. Chen, Zhang, 
Li, Kang, & Yang, 
2009) 

Y Source Code 
Analysis, 
Documentation 

+ N Y Application 
Domain 
Analysis 

+ Y Legacy System 
Assessment 

Y Ontology 
Mapping, Static 
Analysis, 
Dynamic 
Analysis 

N Y Program Slicing N N Ind. C++ 

(Th. Haase & 
Nagl, 2008) 

N N/A - N N N/A - N N/A N N/A N Y Wrapping, 
Model Driven 
Transformation, 
Adaptors 

Y N N/A N/A 

(Lewis, Morris, 
Smith, & O'Brien, 
2005) 

Y Interviewing, 
Documentation 

++ N Y Interviewing, 
Reference 
Models, SOA 
Environment 
Details 

++ Y Cost Benefit 
Analysis, Code 
Complexity 

Y Manual N N N/A N N Ind. C++ 

(Chung, Won, 
Baeg, & Park, 
2009) 

Y Reverse 
Engineering, 
5W1H 

+++ Y N N/A - N N/A Y Pattern 
Recognition 

N N N/A N N Exp. C# 

(Chung, An, & 
Davalos, 2007) 

Y Reverse 
Engineering 

+ N Y Service-
Oriented 
Forward 
Software 
Engineering 
Process 

⁺ N N/A N N/A N Y Forward 
Engineering 

Y N Ind. N/A 
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(Balasubramaniam
, Lewis, Morris, 
Simanta, & Smith, 
2008) 

Y Service Migration 
Interview Guide, 
Architectural 
Reconstruction, 
Documentation 

⁺⁺⁺ N Y SOA 
Environment 
Details, Specific 
Standards 
Selection, 
Specific 
Technology 
Selection, 
Guidelines for 
Service 
Implementation, 
QoS of Target 
System 

⁺⁺⁺ Y Migration 
Feasibility 
Decision Point 

Y Manual N N N/A N N Ind. C++,  
C#, 
Manage
d C++ 

(Kavianpour, 
2007) 

Y Enterprise 
Architecture and 
Application 
Portfolio, 
Architectural 
Recovery, Model 
Repository, 
Documentation 

- Y Y Architecture 
Driven 
Modernization,  
Feature Gap 
Analysis 

- Y Portfolio 
Analysis, Cost 
Benefit Analysis 

N N/A N Y Wrapping, 
Replacement 

N N N/A N/A 

(Bhallamudi & 
Tilley, 2011) 

Y Requirements 
Analysis, 
Architectural 
Recovery, 
Program 
Understanding 

+++ N N N/A N/A Y Migration 
Feasibility 
Decision Point 

N N/A N N N/A N Y Ind. N/A 

(G. Huang, 2009) N N/A - N Y Specific 
Architecture 
Selection 

++ N N/A N N/A N Y Wrapping N N N/A N/A 

(Liam & Brien, 
2005) 

Y Architectural 
Reconstruction, 
Program 
Understanding 

⁺⁺⁺ Y Y Interviewing, 
Documentation, 
Requirements 

⁺⁺⁺ Y Options Analysis 
for Re-
engineering 

N N/A N N N/A N N Ind. C++ 

(Mudiam, Gannod, 
& Lindquist, 
2006) 

N N/A ⁻ N N N/A ⁻ N N/A N N/A N Y Wrapping Y N Exp. N/A 

(Zillmann, et al., 
2011) 

Y Reverse 
Engineering, 
Documentation, 
Test Cases, Static 
Analysis, 
Dynamic Analysis 

⁺⁺⁺ N Y Specific 
Architecture 
Selection 

- Y Technical 
Feasibility 

Y Business 
Process 
Mapping 

N Y Code 
Transformation 

Y Y Ind. Java 

(J. Zhang, Chang, 
Zhang, & Hung, 
2007) 

N N/A - N N N/A - N N/A N N/A N Y Wrapping N Y Ind. N/A 

(Streekmann & 
Hasselbring, 2008) 

N N/A ⁻ N Y Specific 
Architecture 
Selection 

⁺ N N/A N N/A N Y Wrapping N N N/A N/A 
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(Djelloul, 
Mimoun, & El 
Kader, 2009) 

Y Reverse 
Engineering 

⁺⁺ Y N N/A - N N/A N N/A N Y Code 
Transformation 

Y N Ind. N/A 

(Jiang & Stroulia, 
2004) 

N N/A - N N N/A - N N/A Y Pattern Mining Y Y Wrapping Y N Ind. N/A 

(Marchetto & 
Ricca, 2008) 

Y Reverse 
Engineering, 
Documentation, 
Functional 
Requirements 

⁺ N N N/A - N N/A Y Business Rule 
Recovery, 
Architectural 
Recovery 

N Y Program 
Slicing, 
Wrapping 

Y Y Exp. Java 

(Petcu & Baltat, 
2009) 

N N/A - N N N/A - N N/A N N/A N Y Wrapping Y N Exp. C++  

(Di Lorenzo, 
Fasolino, 
Melcarne, 
Tramontana, & 
Vittorini, 2007) 

Y Manual, 
Execution 
Scenarios 

- N N N/A - N N/A Y Dynamic 
Analysis 

N Y Wrapping Y N Exp. Web 
applicati
on 

(Gimnich, 2009) N N/A - N N N/A - N N/A Y Manual N Y Wrapping N Y Ind. Cobol, 
PLI, 
Assembl
er 

(Zou & 
Kontogiannis, 
2000) 

N N/A ⁻ N N N/A ⁻ N N/A N N/A N Y Wrapping N N N/A N/A 

(Xu, Duan, & 
Yang, 2005) 

Y Architectural 
Components 
Understanding 

⁺ N N N/A ⁻ N N/A N N/A N Y Transformation Y N Exp. Java 

(Guo, Guo, Chen, 
& Yang, 2005) 

N N/A ⁻ N N N/A ⁻ N N/A N N/A N Y Wrapping Y N Ind. N/A 

 
 
 

 

 

 



4. CONCLUSION  

In this report, we presented the evaluation result of a SLR for legacy to SOA evolution. We 
presented the research questions and evaluation criteria of the SLR and inventoried the tools and 
techniques used in legacy to SOA evolution research papers.  
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