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Forecast

• Will present tools and techniques that 
aid in both the development and 
documentation of Struts-based 
applications.

• Will not discuss tools that “hide” the 
struts framework (Compuware 
OptimalJ).
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Outline

• Background on Struts

• Motivation

• Page Flow Diagrams using UML

• Tool Support for Visual Struts 
Development
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Why Struts?
• De facto standard framework for web 

applications development.
– TheServerSide Java Symposium 2005 

revealed that 47% of responded 
indicated that they used Struts as the 
web framework, compared to 20% for 
the next runner-up, Spring.

– 16 books dedicated to Struts-based 
development.



4/5/2001 5

Background: Struts

• A mostly black-box framework.

• Fills the J2EE gap in the interaction 
between JSPs and Servlets.

• A web variant of the model-view-
controller (MVC) pattern.
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What makes struts-development difficult?

• Relationships are defined in a 
declarative manner.

• Most inconsistencies/problems only 
show-up at runtime.

• Poor (default) IDE support (e.g. 
refactoring, dependencies).

• Debugging such applications can be 
very difficult.
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Tool Support

• Page Flow Diagrams
– Visualize JSP pages and Struts 

elements (e.g. action mappings).

• Tool Support
– Don’t wait until runtime to spot problems.
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Example Application
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PFD: Action Mapping – General

<action-mappings>

<action 

path="/LogonSubmit"

type="app.LogonAction"

name="logonForm"    

scope="request"

<<actionMapping>>
LogonSubmit

{roles=user}

<<formBean>>
LogonForm<<action>>

LogonAction <<actoinMappingForm>>

{scope=request}
-logonForm

validate="true"

input="/pages/Logon.jsp“

roles="user">

<forward

name="error"

path="Logon.jsp"/>

</action>
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PFD: Action Mapping – General
<<actionMapping>>

LogonSubmit
{roles=user}

<<formBean>>
LogonForm<<action>>

LogonAction <<actoinMappingForm>>

{scope=request}
-logonForm

public final class LogonAction extends Action {

public ActionForward execute(ActionMapping mapping, …) {

…

}

}
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PFD: Action Mapping – Local Forward
<<actionMapping>>

LogonSubmit
{roles=user}

<<JSP>>
Logon

error
<<forward>>

<action-mappings>

<action 

path="/LogonSubmit"

type="app.LogonAction"

name="logonForm"    

scope="request"

validate="true"

input="/pages/Logon.jsp“

roles="user">

<forward

name="error"

path="Logon.jsp"/>

</action>
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PFD: Action Mapping – Submit
<<actionMapping>>

LogonSubmit
{roles=user}

<<JSP>>
Logon

<<submit>>

In Logon.jsp:

<html:form action="/LogonSubmit" focus="username">

…

</html:form>
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PFD: Global Forward – JSP to JSP

<<JSP>>
Logon

<<JSP>>
Welcome

logon
<<global-forward>>

Welcome.jsp

<logic:forward
name="logon"/>

struts-config.xml

<global-forwards>

<forward name="logon"

path="Logon.jsp"/>
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PFD: Global Forward – Action to JSP

<<JSP>>
Main

<<action>>
LogonAction

main
<<global-forward>>

public final class LogonAction extends Action {

public ActionForward execute(ActionMapping mapping, …) {

…

return (mapping.findForward("main"));

}

}
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PFD: Object Usage
<<formBean>>

LogonForm
<<JSP>>

Main
{scope=session}

-user

In Main.jsp:

Welcome <bean:write name="user" property="username"/>!
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PFD: Map Usage in JSPs

<c:forEach items='${warningsMap}' var='w'>

<p> Title: ${w.key.title} </p>

<ul> <c:forEach items='${w.value}' var='warning'> 

<li>${warning}</li>

</ul> </c:forEach>

</c:forEach>

<<JSP>>
fileUploadComplete

String{scope=request}
p : Publication

-warningsMap

1..*
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PFD: JSP Include Relationship

<<JSP>>
main-top

<<JSP>>
Main <<includes>>

In Main.jsp:

<%@include file="main-top.jsp"%>
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PFD: Link

<<actionMapping>>
GetLastName

<<JSP>>
Main

{parameters=firstName}
<<link>>

In Main.jsp:

<html:link action="GetLastName" paramId="firstName" paramName="user"

paramProperty="username">Get last name</html:link>
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NameNotFoundException <<globalException>>
exception.noName

<<action>>
GetLastNameAction

<<JSP>>
NameNotFound<<globalExceptionPath>><<globalExceptionType>>

PFP: Global Exception

<global-exceptions>

<exception

key="exception.noName"

type="app.NameNotFoundException"

path="/pages/NameNotFound.jsp"/>

</global-exceptions>
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PFD Uses

• Static view (based on the class diagram).

• Document functionality (defined in a use 
case).

• Document patterns used in the application.

• Helps in performing an impact analysis.
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Use Case View: Logon

<<actionMapping>>
LogonSubmit

{roles=user}

<<JSP>>
Logon

<<formBean>>
LogonForm

<<action>>
LogonAction

<<JSP>>
Welcome

<<JSP>>
Main

main
<<global-forward>>

error
<<forward>>

logon
<<global-forward>>

<<submit>>

{scope=session}

-user

<<actoinMappingForm>>
{scope=request}

-logonForm
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Sequence Diagram: Logon
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Package View

<<JSP>>
Main

NameNotFoundException <<globalException>>
exception.noName

<<action>>
GetLastNameAction

<<actionMapping>>
LogonSubmit

{roles=user}

<<actionMapping>>
GetLastName

<<actionMapping>>
Logoff

<<JSP>>
main-top

<<JSP>>
main-bottom

<<JSP>>
NameNotFound

<<JSP>>
Logon

<<JSP>>
LastName

<<formBean>>
LogonForm

<<action>>
LogoffAction<<action>>

LogonAction

String

<<JSP>>
Welcome

<<JSP>>
UserInfo

success

<<forward>>

main

<<global-forward>>

{scope=session}

-user

<<globalExceptionPath>>

{scope=session}
-user

main
<<global-forward>>

<<globalExceptionType>>

error
<<forward>>

logoff

<<global-forward>>

lastNamePage

<<forward>>

logon
<<global-forward>>

{scope=request}
-lastName

<<actoinMappingForm>>
{scope=request}

-logonForm

<<submit>>

{parameters=firstName}
<<link>>

<<includes>> <<includes>>
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Tool Support

• Struts UML Profile
– MagicDraw Community Edition (Free)
– Disconnected from the code.

• Alternatives:
– Oracle JDeveloper (Free)
– Exadel Studio (Free)
– M7 NitroX ($500)
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M7 NitroX: struts-config.xml visualization

• LogonAction is not shown.
– Flow to Main.jsp is not shown.

• LogonForm is only implicitly visible.
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Use Case View (repeated)

<<actionMapping>>
LogonSubmit

{roles=user}

<<JSP>>
Logon

<<formBean>>
LogonForm

<<action>>
LogonAction

<<JSP>>
Welcome

<<JSP>>
Main

main
<<global-forward>>

error
<<forward>>

logon
<<global-forward>>

<<submit>>

{scope=session}

-user

<<actoinMappingForm>>
{scope=request}

-logonForm
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M7 NitroX: Dependency visualization

• Does not show LogonAction’s
dependence on Main.jsp.

• Dependencies on non-struts objects 
are not shown.
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M7 NitroX: Thorough Support
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M7 NitroX: Advanced Code Completion
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M7 NitroX: Summary

• Advanced tool for struts-based web-app 
development.

• Wizards automate redundant tasks.

• The tool is not perfect (e.g. Java refactoring 
is not extended to Struts elements).

• Good tools are worth the money.
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Summary
• Struts-based application development can be 

complex.

• Tools & visual aids help.

• The tools are most beneficial to people who are 
not familiar with Struts/JSP or the system.

• Struts UML profile: flexible and powerful.

• Struts tools: all about automation. 
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Reference: Struts Tools

• M7 NitroX

• Oracle JDeveloper

• MyEclipse J2EE IDE

• Exadel Studio

• Borland JBuilder

• IBM WebSphere Studio Site Developer


