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Abstract 

In recent years, development of the software industry and demand for software systems 

have increased rapidly, but developers often does not know whose suggestion to follow 

regarding methodologies of software engineering. One reason for that is the difficulty in 

applying new software engineering technologies. Developers take a long time to train. Another 

reason is the difficulty in integrating CASE toolsets. So many indeterminate factors make the 

development process more and more complex. On the other hand, software development is too 

customized, and software reuse is difficult. The reasons above are the cause for software 

development and maintenance to become more complex and difficult to control. 

In this paper we survey the popular of an open source software pattern-based framework, 

and the development of an ERP/support chain system. Based on software patterns, developers 

can separate development and business so as to reduce problems caused by the developer’s lack 

of business experience. The quality of the product can thus be enhanced, software development 

costs be reduced, and software maintenance be improved. 

 

 

Keywords: Design Pattern, Software Development Process, Framework, XML. 

 

Chih-Hung Chang, Assistant Professor, Department of Information Management, HIT. 

Chih-Wei Lu, Associate Professor, Department of Industrial Management, HIT. 

Chih-Hao Lin, Software Engineer, Computer Center, HIT. 

Ming-Feng Yang, Software Engineer, Computer Center, HIT. 



 

 

(Design Patterns)

(Inheritance) (Reference)

 

 

WWW

Java[14]

(Web Application)

(Design 

Patterns) (Framework)

Apache Struts[12] Spring Framework[13]

(Open Source)

 J2EE 

 

 

 

(Design Patterns) 

Gamma et al [1] 1994

(Design Patterns)

 



     

Gamma et al

Alexander 

[19] (Pattern) ”a 

problem which occurs over and over again in 

our environment, and then describes the core 

of the solution to that problem, in such a way 

that you can use this solution a million times 

over, without ever doing it the same way 

twice”

 

[1] [2]

[18]

 

(Framework)  

Framework-based

[3] (Framework) [4] [5] [6]

[20]

Framework

Mattsson Bosch Framework

[7]

design patterns

framework

Framework

Design Pattern

Design Patterns

Framework

Jacobsen Paper

[8] Framework

Pattern

Design 

Pattern

 



 

Design Pattern

 

Spring Frameworkv[13]

 

XML 

XML[9] World Wide Web 

Consortium (W3C)

(Extensibility) (Structure)

(Description) (Validation)

XML

(Tag)

 

XML

ebXML(Eectronic Business)

[10] VoiceXML

[9] [11] MathML

[9]

 

XML

Apache

Spring framework  

 

Apache Struts 

MVC[12] Spring Framework[13]

Hibernate[15]

 

Struts 

Struts Apache Jakarta

Struts

Craig R.McClanahan Struts 

Java Web MVC

Smalltalk

Struts

Model

 

Struts

MVC Spring 

Framework MVC Webwork2 

Struts

Struts  

Struts

Servlet Jsp Tag Lib

 



     

Struts Web JSP 

Model2 MVC

framework

Struts Web Framework

 Struts 

Struts

Controller

Model View

Struts

EJB JDBC

Object Relation Bridge Struts

JSP  Velocity Templates XSL

MVC

Model-View-Controller [23]

1  

 

 1. MVC  

Spring [13] 

Spring Expert One-on-One 

J2EE Design and Development [21]

One-on-One Rod Johnson 

J2EE 

Interface21 

Spring 

Rod Johnson 

Interface21[22]

 

Spring

Spring JavaBeans

EJB

Spring

Java Spring

Spring  7 

Spring 

 Bean 2  

 

 

 2. Spring framework  

 



 

 Spring 

 

 Spring 

 BeanFactory

BeanFactory  IoC  

 

Spring Context Spring Context

 Spring 

Context Spring Context

 JNDI EJB

 

Spring AOP

Spring AOP 

 Spring 

 Spring 

 AOP Spring AOP 

 Spring 

 

Spring AOP  EJB 

 

Spring DAO JDBC DAO 

Spring 

DAO JDBC

 DAO  

Spring ORM Spring 

 ORM  ORM 

 JDO

Hibernate  iBatis SQL Map

 Spring  

DAO  

Spring Web Web Context

Context

 Web 

Context Spring  

Jakarta Struts Web 

 

Spring Web MVC MVC 

 Web 

 MVC MVC 

MVC 

 

JSP Velocity Tiles Itext  POI  

Hibernate 

Hibernate /

Object/Relational Mapping

ORM  Java 

Hibernate 

 

 



     

Presentation Layer

(Struts)

Control Layer

(Struts)

Business Layer

(Spring framework)

Data Access Layer

( Hibernate)

DataBase

User

 
 3. System Architecture 

3

 

Struts

Presentation Layer Control Layer

Business Layer

Sprint Framework Data 

Access Layer Hibernate

XML Struts

Sprint Hibernate  

4  

Spring Web

Web Frontend using Struts

Servlet Container

Spring AOP Spring ORM

Spring Core Spring DAO

Hibernate mapping

 4. System Integration Model 

 

Spring Framework

AOP

ORM DAO Core

Struts

Hibernate

Servlet

Apache Tomcat[16]

Servlet Container  

5  

 



 

 

 5. Package Tree 

Struts

(Presentation Layer)

Action Bean src/web

Spring

(Business Layer)

Src/Service Hibernate

(Data Access Layer)

Src/Dao

(Test 

Case)

JUnit 

API[17]  

 

 

 6. Spring Control File 

 

Spring (Control 

Layer) XML

6  

applicationContext-resources.xml

7  

 

 7. applicationContext-resources.xml  

 

Spring

BeanFactoryPostProcessor

org.springframework.beans.factory. 

config.PropertyPlaceholderConfigurer

.properties

XML

.properties

mail.properties .properties

8  

 



     

 
 8. mail.properties  

 

 

 9. Project Check-out using CSV 

 

CSV(Concurrent Versions System) 

9  

appfuse

Eclipse

 

 

ERP

GLM

ERP

5

33

28,700 GLM

6

100 86,500  

10 11

ERP Form view

Action view  

10. MVC Form view of ERP project 

11. MVC Action view of ERP project 

 

 



 

1

2 Struts

JSP

 

 ERP GLM 

 43  57  

 Struts JSP 

   

    

   

   

3 Hibernate3 JDBC3.0 

 

 Hibernate  JDBC 

    

   

   

   

 

 

Spring Framework

MVC Struts

Hibernate

Spring Core

GLM

 

Spring Framework Struts Hibernate

Spring Framework Struts

Hibernate

 

 

[1]E. Gamma, R. Helm, R. Johnson, and J. 

Vlissides, Design Patterns: Elements of 

Reusable Object-Oriented Software, pp. 

12 - 37, Reading Mass.: Addison-Wesley, 

1994. 

 



     

[2]R.E. Johnson and B. Foote, “Designing 

Reusable Class,” Journal of 

Object-Oriented Programming, Vol. 1, No. 

2, pp. 22-35, June/July 1988. 

[3]S. Moser and O. Nierstrasz, O. “The 

Effect of Object-Oriented Frameworks on 

Developer Productivity,” IEEE Computer, 

Vol. 29, No.9, pp. 45-51, 1996. 

[4]B.H.L. Betlem, R.M. van Aggele, J. 

Bosch, and J.E. Rijnsdorp, An 

Object-Oriented Framework for Process 

Operation, Technical report, Department 

of Chemical Technology, University of 

Twente, 1995. 

[5]M. Mattsson, Object-Oriented 

Frameworks, Licentiate Thesis, 

Department of Computer Science, Lund 

University, 1996. 

[6]S. Sparks, K. Benner, and C. Faris, 

“Managing Object-Oriented Framework 

Reuse,” IEEE Computer, Vol. 29, Issus 9, 

pp. 52-61, September 1996. 

[7]M. Mattsson and J. Bosch, “Framework 

Composition: Problems, Causes and 

Solutions,” the Proceedings Technology of 

Object-Oriented Languages and Systems, 

pp. 203-214, 1997. 

[8]E. E. Jacobsen, B. B. Kristensen, and P. 

Nowack, “Patterns in the Analysis, Design 

and Implementation of Frameworks,” The 

Proceedings of Proceedings of the 21st 

International Computer Software and 

Applications Conference, page 344, 1997. 

[9]World Wide Web Consortium, 

http://www.w3.org, accessed 2006/12/1. 

[10]R. J. Glushko, J. M. Tenenbaum, and B. 

Meltzer, “An XML Framework for 

Agent-based E-commerce”,  

Communications of The ACM, Vol. 42, 

No.3, pp. 106-114, March 1999.  

[11]J. Ding, Y. Huang, and C. W. Chu, 

“Video Database Techniques and 

Video-on-Demand”, Handbook of 

Distributed Multimedia Databases: 

Techniques and Application, the Idea 

Group Publishing, USA, 2001.  

[12]Apache Struts, The Apache Software 

Foundation, 

http://Struts.apache.org/1.3.9/userGuide/

index.html, accessed 2007/ 7/15.  

[13]R. Johnson et. al., The Spring 

Framework - Reference Documentation, 

Interface21, 

http://www.springframework.org/docs/re

ference/index.html, accessed 2007/4/30.  

[14]The Source for Java Developers, Sun 

Developer Network, 

http://java.sun.com, accessed 2007/8/12. 

[15]Hibernate, Red Hat Middleware, 

http://www.hibernate.org/, accessed 

 



 

2007/4/12.  

[16]Apache Tomcat, The Apache Software 

Foundation, http://tomcat.apache.org/, 

accessed 2007/5/12.  

[17]K. Beck, E. Gamma, and D. Saff, JUnit 

4.1, http://www.junit.org/index.htm, 

accessed 2007/3/12. 

[18]C. Larman, Applying UML and Patterns: 

An Introduction to Object-Oriented 

Analysis and Design, Englewood Cliffs 

NJ: Prentice-Hall International, 1997. 

[19]C. Alexander, S. Ishikawa, M. Silverstein, 

M. Jacobson, I. Fiksdahl-King, and S.A. 

Angel, A Pattern Language. Oxford 

University Press, New York, 1977. 

[20]D.J. Chen and T.K. Chen, “An 

Experimental Study of Using Reusable 

Software Design Frameworks to 

Achieve Software Reuse,” Journal of 

Object-Oriented Programming, Vol. 7 

No.2, pp. 56-67, May 1994. 

[21]R. Johnson, Expert One-on-One J2EE 

Design and Development, Wrox Press, 

2002. 

[22]R. Johnson, Introduction to the Spring 

Framework, May 2005,  

http://www.theserverside.com/tt/articles/

article.tss?l=SpringFramework, accessed 

2007/10/2. 

[23]Model-View-Controller, Java BluePrints, 

http://java.sun.com/blueprints/patterns/

MVC-detailed.html 

 



     

 

 


