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Struts Flow of Control

A form submits data to a URL of the form blah.do.

That address is mapped by struts-config.xml to an

Action object, whose execute method handles request.

— One of the arguments to execute is aform bean that is automatically
created and whose properties are automatically populated with the
incoming form data.

The Action object then invokes business logic and

data-access logic, placing the results in normal beans

stored in request, session, or application scope.

— The Action uses mapping.findForward to return a condition, and the
conditions are mapped by struts-config.xml to various JSP pages.

The system forwards the request to the appropriate

JSP page

— The bean:write tag is used to output properties of the form bean and
results beans.

— Optionaly, both the input form and the final JSP pages can use
bean:message to output standard messages and labels as defined in a
system property file.
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The Six Basic Steps in Using
Struts

« Create results beans.

— Inthe MV C architecture, the business-logic and data-access code
create the results and the JSP pages present them. To transfer the
results from one layer to the other, they are stored in beans. These
beans differ from form beansin that they need extend no particular
class, and they represent the output of the computational process,
not the input to the process. Beans will be discussed in the next
section.

« Create an Action object to handle requests.

— The struts-config.xml file designates the Action object that handles
requests for various URLSs. The Action objects themselves need to
do the real work: invoke the appropriate business- and data-access-
logic, store the results in beans, and designate the type of situation
(missing data, database error, success category 1, success category
2, etc.) that is appropriate for the results. The struts-config.xml file
then decides which JSP page should apply to that situation.
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Agenda

Struts flow of control

The six basic steps in using Struts
Example: one result mapping
Example: multiple result mappings
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The Six Basic Steps in Using
Struts

¢ Modify struts-config.xml.
Use WEB-INF/struts-config.xml to:

— Designate Action classes to handle requests for blah.do.

— Specify the URLs that apply in various situations.

— Declare any form beans that are being used.

— Besureto restart the server after modifying struts-
config.xml; thefileis read only when the Web
application isfirst loaded.

¢ Define aform bean.

— Thisbean is aclass the extends ActionForm and will
represent the data submitted by the user. It is
automatically populated when the input formis
submitted. Beans will be discussed in the next section.
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The Six Basic Steps in Using
Struts

« Create form that invokes blah.do.

— Create an input form whose ACTION corresponds to one of the
*.do addresses listed in struts-config.xml. Minimum format:
<FORM ACTION=".../blah.do" ...>...</[FORM>

— Inalater lecture, we will discuss the advantages of using the Struts
html:form tag to build this input form.

« Display results in JSP.

— Since Strutsis built around MV C, these JSP pages should avoid
JSP scripting elements whenever possible. For basic Struts, these
pages usually use the bean:write tag, but in JSP 2.0 the JSP 2.0
expression language is a viable aternative. In complex cases, the

pages also use the JSTL or the Struts looping/logic tags.

— Inmost cases, the JSP pages only make sense when the request is
funneled through the Action, so pages go in WEB-INF.

—  If the JSP pages makes sense independently of the Action (e.g., if
they display session data), then the J_SCPaFages should be placedin a
regular subdirectory of the Web ?p“ ion, and the forward
entriesin struts-config.xml should say
<forward ... redirect="true"/>.
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Example 1: One Result Mapping

« The URL
http://hostname/struts-test/actions/registerl.do
should be handled by the class
RegisterActionl
— RegisterActionl extends Action and is in the coreservlets

package.

* RegisterActionl always returns "success"

¢ This return value results in the JSP page
/WEB-INF/results/resultl.jsp being displayed to
the client.

— But the URL shown will still be registerl.do
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Step 1A (Modify struts-config.xml),
Continued -- Code

<acti on- mappi ngs>
<action path="/actions/register1"
type="coreservl ets. Regi ster Acti onl">
</ action>

</ acti on- mappi ngs>
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Step 1 (Modify struts-config.xml) —
Final struts-config.xml

<?xm version="1.0" encodi ng="1SO 8859-1" ?>
<! DOCTYPE struts-config PUBLIC ... >
<struts-config>
<act i on- mappi ngs>
<!-- .do inplied automatically!! -->
<action path="/actions/registerl"
type="coreservl ets. Regi sterActionl">
<forward nane="success"
pat h="/WEB- I NF/resul ts/resultl.jsp"/>
</ action>
</ acti on- mappi ngs>
</struts-config>
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Step 1A (Modify struts-config.xml)

« Designate Action classes to handle requests
for blah.do.

— Inthis case, we designate that RegisterActionl should
handle requests for /actions/registerl.do (notice that .dois
implied automatically). To accomplish this, we add an
action entry to action-mappings, where action has the
following attributes.

« path: the relative path that should be mapped to the Action,
minus the .do extension. Thus, path="/actions/register1" refersto
http://hostname/webA ppName/actions/register1.do. See later
slides for why it is useful to use /actions/registerl instead of just
registerl in the path.

« type: the fully qualified class name of the Action object that

ould be invoked when arequest for the specified path is
received.

* name, scope, and input: these attributes are omitted in this
example, but are used in later examples when beans are used.
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Step 1B (Modify struts-config.xml)

« Specify the URLs that apply in various
situations.
— In this case, we use the forward element to say that
result1.jsp applies when RegisterActionl returns
"success"’, as follows:

<forward name="success'
path="/WEB- | NF/results/resul tl1.jsp"/>

— Note: if the same forward is used by multiple actions, you
can put the forward declaration in a global-forwards
section (before action-mappings) instead of in the action.

<gl obal - f or war ds>

<forward name="success"
path="/WEB- I NF/results/resul tl1.jsp"/>

</ gl obal - f or war ds>

Www.cor eser vlets.com

Steps 2 and 3

* Define a form bean.
— Beans are postponed until the next section, so thisstep is
omitted for now.
« Create results beans.
— Beans are postponed until the next section, so thisstep is
omitted for now.
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Step 4 (Create an Action Object to
Handle Requests)

¢ Action subclasses should...
... be in a package.

¢ In this case, we have

package coreservlets;

— Thismeansthat the classfile should go in
your_web_app/WEB-INF/classes/coreserviets.
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Step 4 (Create an Action Object to
Handle Requests)

¢ Action subclasses should...
... extend the Action class.

¢ In this case, we have

public class RegisterActionl
extends Action {...}
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Step 4 (Create an Action Object to
Handle Requests)

¢ Action subclasses should...

... return mapping.findForward.

* The execute method should have one or more
return values.

— These values will then be mapped to ific JSP pages
by forward entriesin struts-config.xml. In this case, we
simply return "success" in all situations.

public ActionForward

execut e( Acti onMappi ng mappi ng,
ActionForm form
Ht t pServl et Request request,
Ht t pSer vl et Response response)
throws Exception {
return(mappi ng. fi ndForwar d("success"));
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Step 4 (Create an Action Object to
Handle Requests)

« Action subclasses should...
... add Struts-specific import statements to
whatever imports are otherwise needed.

¢ In this case, we have

import javax.servlet.http.*;
import org.apache.struts.action.*;

Www.cor eser vlets.com

Step 4 (Create an Action Object to
Handle Requests)

¢ Action subclasses should...
... override the execute method.

¢ This method is defined as follows.

public ActionForward
execut e( Acti onMappi ng mappi ng,
ActionForm form
Htt pSer vl et Request request,
Ht t pSer vl et Response response)
throws Exception {
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Step 4 (Create an Action Object to
Handle Requests) — Final Code

package coreservlets;

import javax.servlet.http.*;
inport org.apache.struts.action.*;

public class RegisterActionl extends Action {
public ActionForward
execut e( Acti onMappi ng mappi ng,
ActionFormform
Ht t pSer vl et Request request,
Ht t pSer vl et Response response)
throws Exception {
ret ur n( mappi ng. fi ndFor war d( " success"));

-
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Step 5 (Create form that invokes
blah.do)

* We need an HTML form that invokes
http://hostname/struts-test/actions/registerl.do.

* We place the HTML form in the forms subdirectory

and use a relative URL for the ACTION as follows.
<! DOCTYPE . ..>

<HEAD><TI TLE>New Account Regi stration</ Tl TLE></ HEAD>

<BODY BGCOLOR="#FDF5E6" >

<CENTER>

<H1>New Account Regi stration</H1>

<FORM ACTI ON=". ./ actions/register1.do" METHOD="POST">
Enmi | address: <INPUT TYPE="TEXT" NAME="emai|"><BR>
Password: <I NPUT TYPE="PASSWORD' NAME="password"><BR>
<I NPUT TYPE="SUBM T" VALUE="Sign Me Up!">

</ FORM>

</ CENTER>

/ BODY></ HTM.>
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Step 6 (Display results in JSP) —
Final Code

<! DOCTYPE ... >

<HTM.>

<HEAD><TI TLE>Success</ Tl TLE></ HEAD>

<BODY BGCOLOR="#FDF5E6" >

<CENTER>

<H1>You have regi stered successful ly. </ H1>
(Version 1)

</ CENTER>

</ BODY></ HTML>
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Example 1: Results

This form is then filled in and submitted,

— With the form's ACTION resulting in the URL
http://local host/struts-test/actions/register1.do.

This address is mapped by struts-config.xml

— To the RegisterActionl class, whose execute method is
invoked.

This method returns a mapping.findForward
with a value of "success

That value is mapped by struts-config.xml to
/WEB-INF/results/resultl.jsp,

— Whichisthefinal result displayed to the user.

— However, since the JSP page isinvoked with
R%estDi_spatcher.forwar , not response.sendRedirect,
the URL displayed to the user isregisterl.do, not
resultl.jsp.
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Step 6 (Display results in JSP)

¢ In general, there can be several possible JSP
pages
— Corresponding to the various possible return values of the
execute method of the Action.
¢ In struts-config.xml, each JSP page is declared
in a forward entry within the appropriate action.
— In thissimple case, the only return value is "success', so
/WEB-INF/results/resultl.jsp isused in al cases.
« This JSP page will just display a simple
message (see next slide)
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Example 1: Results

* First, the HTML form is invoked with the URL
http://localhost/struts-test/forms/registerl.jsp, as
follows.
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Example 1: Results
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Design Strategy: URLSs.
Option 1: No Subdirectories

¢ Action path gives a name only:

<action path="/registerl"...>
« Form placed in top-level Web application
directory:

— http://hostname/str uts-test/register 1.jsp

« Form specifies only blah.do:
<FORM ACTI ON="r egi ster1.do" ...>
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Design Strategy: URLSs.

¢ Although the first option is simpler, there are
several reasons why | think the second option
is preferable:

— Having all action URLs start with asimilar path (/actions
in this case) makesiit easier to distinguish action URLs
from other URLs.

— Having all action URLs start with asimilar path makesit
much easier to use web.xml to apply filters or Web
application security settings to actions.

— Having all formsin the same physical directory simplifies
organization and editing of the forms.

— Having all forms start with asimilar path (/fformsin this
case) makes it much easier to use web.xml to apply filters
or Web application security settings to forms.
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Step 1 (Modify struts-config.xml)

< Designate Action classes to handle requests
for blah.do.

— In this case, we use the action element to designate that
RegisterAction2 should handle requests for
[actiong/register2.do (again, note that .do isimplied, not
listed explicitly).

« Specify the URLs that apply in various
situations.

— In this case, we use multiple forward elements, one for
each possible return value from the execute method of the
Action object.

« Declare any form beans that are being used.

— Beans are postponed until the next section, so thisstep is
omitted for now.
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Design Strategy: URLSs.
Option 2: Subdirectories

¢ Action path gives a pseudo-directory name:
<action path="/actions/registerl"...>

« Form placed in Web application subdirectory:
— http://hostname/str uts-test/forms/register 1.jsp

« Form specifies path with .. or /webAppName/:

<FORM ACTI ON=". ./ actions/registerl.do"
. >
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Example 2: Multiple Result
Mappings

¢ http://hostname/struts-test/actions/register2.do
should be handled by the class
RegisterAction2.

The execute method of RegisterAction2 returns
"success", "bad-address", or "bad-password "
These return values result in

— IWEB-INF/results/result2.jsp,

— IWEB-INF/results/bad-address2.jsp, and

— IWEB-INF/resulty/bad-password2.jsp, respectively.

The main new feature in this example is the use
of multiple forward entries within the action
element.
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Step 1 (Modify struts-config.xml) —
Final Code

<?xnl version="1.0" encoding="1SO 8859-1" ?>
<! DOCTYPE struts-config PUBLIC ... >
<struts-config>

<acti on- mappi ngs>

<action path="/actions/register2"
type="coreservl ets. Regi ster Acti on2">
<forward nanme="bad- addr ess"”
pat h="/VEB- | NF/ r esul t s/ bad- addr ess2. j sp"/ >
<forward nane="bad- password"
pat h="/VEB- | NF/ r esul t s/ bad- passwor d2. j sp"/>
<forward name="success"
pat h="/VEB- | NF/ resul ts/resul t2.jsp"/>
</ action>
</ acti on- mappi ngs>
</struts-config>
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Steps 2 and 3

¢ Define a form bean.

— Beans are postponed until the next section, so thisstep is
omitted for now.

« Create results beans.

— Beans are postponed until the next section, so thisstep is
omitted for now.
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Step 4 (Create an Action Object to
Handle Requests) — Final Code

public class RegisterAction2 extends Action {
public ActionForward
execut e(Acti onMappi ng mappi ng,
ActionForm form
Ht t pSer vl et Request request,
Ht t pServl et Response response)
throws Exception {

String email = request.getParaneter("email");
String password = request.get Paranmeter("password");
if ((email == null) ||
(email.trin().length() < 3) ||
(email.indexCf ("@) == -1)) {
return(mappi ng. fi ndForwar d( " bad- address"));
} else if ((password == null) ||

(password.trin().length() < 6)) {
return(mappi ng. fi ndForwar d( " bad- password"));
} else {
return(mappi ng. fi ndForward("success"));

1}
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Step 6 (Display results in JSP)
First Possible Page

<! DOCTYPE . ..>

<HTM.>

<HEAD><TI TLE>I | | egal Emmil Address</ Tl TLE></ HEAD>
<BODY BGCOLOR="#FDF5E6" >

<CENTER>

<H1>I |l egal Email Address</H1>

Addr ess nust be of the form username@ost.
Pl ease <A HREF="../fornms/register2.jsp">
try again</A>.

</ CENTER>

</ BODY></ HTM.>
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Step 4 (Create an Action Object to
Handle Requests)

¢ This example is similar to the previous one
except that there are multiple
mapping.findForward entries.
— We return "bad-address" if the email addressis missing,
islessthen three characters long, or does not contain an
"@" sign.
— Wereturn "bad-password" if the password is missing or
islessthan six characters long.
— Otherwise we return "success'.
¢ In this simple example we use
request.getParameter explicitly.
— In later examples we let Struts automatically populate a
bean from the request data.
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Step 5 (Create Form that Invokes
blah.do)

* In this case, we need an HTML form that invokes
http://hostname/struts-test/actions/register2.do.

* We place the HTML form in the forms subdirectory and
use arelative URL for the ACTION.

<! DOCTYPE ...>

<HTML>

<HEAD><TI TLE>New Account Regi strati on</ Tl TLE></ HEAD>

<BODY BGCOLOR="#FDF5E6" >

<CENTER>

<H1>New Account Registration</Hl>

<FORM ACTI ON=". ./ actions/regi ster2.do" METHOD="POST">
Emai | address: <INPUT TYPE="TEXT" NAME="enmil|"><BR>
Password: <I NPUT TYPE="PASSWORD" NAME="passwor d"><BR>
<I NPUT TYPE="SUBM T" VALUE="Sign Me Up!">

</ FORV>

</ CENTER>

/ BODY></ HTM.>
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Step 6 (Display results in JSP)
Second Possible Page

<! DOCTYPE . ..>

<HTM.>

<HEAD><TI TLE>I | | egal Passwor d</ TI TLE></ HEAD>
<BODY BGCOLOR="#FDF5E6" >

<CENTER>

<H1>| | | egal Password</H1>

Password nmust contain at |east six characters.
Pl ease <A HREF="../fornms/register2.jsp">

try again</A>.

</ CENTER>

</ BODY></ HTM.>
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Step 6 (Display results in JSP)
Third Possible Page

<! DOCTYPE . ..>

<HTM.>

<HEAD><TI TLE>Success</ Tl TLE></ HEAD>

<BODY BGCOLOR="#FDF5E6" >

<CENTER>

<H1>You have registered successfully. </ Hl>
(Version 2)

</ CENTER>

</ BODY></ HTM.>
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Example 2: Results

< In the first case, the form is given "Bill Gates" as an
email address and is submitted.
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Example 2: Results
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Example 2: Results

* First, the HTML form is invoked with the URL
http://localhost/struts-test/forms/register2.jsp
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Example 2: Results

e The form's ACTION results in the URL

http://localhost/struts-test/actions/register2.do.

— This address is mapped by struts-config.xml to the
RegisterAction?2 class, whose execute method isinvoked.

— This method examines the email address, determinesit is
illegal becauseit lacksan"@" sign, and returns
mapping.findForward with avalue of "bad-address".

— That value is mapped by struts-config.xml to /WEB-
INF/resulty/bad-address2.jsp, which is the final result
displayed to the user for this input.
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Example 2: Results

« In the second case, the form is given a legal email
address but a password that is only two chars long.
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Example 2: Results

e The form's ACTION results in the URL

http://localhost/struts-test/actions/register2.do.

— This address is mapped by struts-config.xml to the
RegisterAction?2 class, whose execute method isinvoked.

— This method examines the password, determinesit istoo
short, and returns mapping.findForward with a value of
"bad-password".

— That value is mapped by struts-config.xml to /WEB-
INF/resulty/bad-password2.jsp, which is the final result
displayed to the user for thisinput.
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Example 2: Results

¢ In the third case, the form is given a legal email
address and password.
e The form's ACTION results in the URL
http://localhost/struts-test/actions/register2.do.
— This address is mapped by struts-config.xml to the
RegisterAction?2 class, whose execute method isinvoked.
— This method finds no problem with either the email
address or the password, so returns mapping.findForward
with avalue of "success'.
— That value is mapped by struts-config.xml to /WEB-
INF/results/result2.jsp, which is the final result displayed
to the user for thisinput.
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Summary

Modify struts-config.xml

— Designate Action classes to handle requests for blah.do.
— Specify the URLs that apply in various situations.
— Declare any form beans that are being used.
Define a form bean

Create results beans

Create an Action object to handle requests
— Extend Action

— Override execute

— Return mapping.findForward

Create form that invokes blah.do

Display results in JSP
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Example 2: Results
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Example 2: Results
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Questions?

Core Servlets & JSP book: www.coreservlets.com
More Servlets & JSP book: www.moreservlets.com
Servlet/JSP/Struts/JSF Training: courses.coreservlets.com
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