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Developing a Spring Framework MV C application step-by-step

Part 1 — Basic Application and Environment Setup

Thomas Risberg
July, 2003

(Revised April, 2005)

Thisis a step-by-step account of how to devel op aweb application from scratch using the Spring Framework.
Prerequisites:

o JavaSDK (I am currently using version 1.4.2)

o Ant (using version 1.6.2)

o Apache Tomcat (using version 5.0.28)

Y ou should also be reasonably comfortable using the above software.

| am not going to cover alot of background information or theory in this document -- there are plenty of books available that covers thisin depth. Instead we will dive right into developing the application.

Step 1 —development directory
We are going to need a place to keep all the source and other files we will be creating, so | create adirectory that | name 'springapp'. Y ou can place this directory in your home folder or in some other location. | created
minein a'projects directory that | already had in my home directory so the full path to my directory is'/Userg/trisberg/projects/springapp’. Inside this directory | create a'src' directory to hold al Java source files. Then |

create another directory that | name ‘war'. This directory will hold everything that should go into the WAR file, that we would use to deploy our application. All source files other than Java source, like JSPs and
configuration files, belongs in this directory.

Step 2 —index.jsp

| will start by creating a JSP page named 'index.jsp' in the war directory. Thisis the entry point for our application.

springapp/war/index.j sp

<htm >

<head><titl e>Exanple :: Spring Application</title></head>
<body>

<hl>Exanpl e - Spring Application</hl>

<p>This is ny test.</p>

</ body>

</htm >

Just to have a complete web application, | create aweb.xml in aWEB-INF directory that | create under the war directory.

springapp/war /W EB-I NF/web.xml
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<?xm version="1.0" encodi ng="UTF-8"?>

<! DOCTYPE web-app PUBLIC '-//Sun M crosystens, Inc.//DTD Wb Application 2.3//EN
"http://java. sun. conf dt d/ web-app_2_3.dtd"' >

<web- app>

</ web- app>

Step 3 - deploying the application to Tomcat

Next, | write an Ant build script that we are going to use throughout this document. There are tasks for building and deploying the application. A separate build script contains the app server specific tasks There are also
tasks for controlling the application under Tomcat.

springapp/build.xml

<?xm version="1.0"?>
<proj ect nane="springapp" basedir="." defaul t="usage">
<property file="build.properties"/>
<property name="src.dir" value="src"/>
<property name="web.dir" val ue="war"/>
<property name="build.dir" val ue="${web. dir}/WEB-I| NF/ cl asses"/>
<property name="nane" val ue="springapp"/>
<path i d="nmaster-cl asspat h">
<fileset dir="${web.dir}/VEB-INF/Iib">
<i nclude name="*.jar"/>
</fileset>

<l-- W need the servlet APl classes: -->
<l-- for Tontat 4.1 use servlet.jar -->
<l-- for Tontat 5.0 use servlet-api.jar -->
<l-- for Other app server - check the docs -->

<fileset dir="${appserver.honme}/comon/lib">
<include nane="servlet*.jar"/>

</fileset>
<pat hel enent path="${build.dir}"/>

</ pat h>

<target nanme="usage">
<echo nessage=""/>
<echo nessage="${nane} build file"/>
<echo message="------------“-“““---- oo ">
<echo nessage=""/>
<echo nessage="Avail able targets are:"/>
<echo nessage=""/>

<echo nessage="build --> Build the application"/>
<echo nessage="depl oy --> Deploy application as directory"/>
<echo nessage="depl oywar --> Deploy application as a WAR file"/>
<echo nessage="install --> Install application in Tontat"/>
<echo nessage="rel oad --> Rel oad application in Tontat"/>
<echo nessage="start --> Start Tontat application"/>
<echo nessage="stop --> Stop Tontat application"/>
<echo nessage="1l1i st --> List Tonctat applications"/>
<echo nessage=""/>

</target>

<target nane="buil d" description="Conpile main source tree java files">
<nmkdir dir="${build.dir}"/>
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<javac destdir="${build.dir}" target="1.3" debug="true"
deprecati on="fal se" optim ze="fal se" failonerror="true">
<src path="${src.dir}"/>
<cl asspath refid="master-classpath"/>
</javac>
</target>
<target nane="depl oy" depends="buil d" description="Depl oy application">
<copy todir="${depl oy. path}/${nane}" preservel astnodi fi ed="true">
<fileset dir="${web.dir}">
<i ncl ude name="**/*_*"/>
</fileset>
</ copy>
</target>
<t arget nane="depl oywar" depends="buil d" description="Deploy application as a WAR
file">
<war destfile="${name}.war"
webxm =" ${web. di r}/ WEB- | NF/ web. xni " >
<fileset dir="${web.dir}">
<include nane="**/*_*"/>
</fileset>

</ war >
<copy todir="${depl oy. path}" preservel astnodi fi ed="true">
<fileset dir=".">

<i ncl ude nane="*.war"/>
</fil eset>

</ copy>
</target>
<l-- saS
<I-- Tontat tasks - renove these if you don't have Tontat installed -->
<l-- -->
<taskdef name="install" classname="org. apache.catalina.ant.|nstall Task">

<cl asspat h>
<path | ocation="${appserver. hone}/server/lib/catalina-ant.jar"/>
</ cl asspat h>
</t askdef >
<t askdef nane="rel oad" cl assnane="org. apache. catal i na. ant. Rel oadTask" >
<cl asspat h>
<path | ocation="${appserver. hone}/server/lib/catalina-ant.jar"/>
</ cl asspat h>
</ taskdef >
<t askdef nane="Ilist" classnane="org.apache. catalina.ant.ListTask">
<cl asspat h>
<path | ocati on="${appserver. hone}/server/lib/catalina-ant.jar"/>
</ cl asspat h>
</ taskdef >
<t askdef nane="start" cl assname="org. apache. catalina.ant. Start Task">
<cl asspat h>
<path | ocati on="${appserver. hone}/server/lib/catalina-ant.jar"/>
</ cl asspat h>
</t askdef >
<t askdef name="stop" cl assname="org. apache. catalina.ant. StopTask">
<cl asspat h>
<path | ocation="${appserver. hone}/server/lib/catalina-ant.jar"/>
</ cl asspat h>
</t askdef >
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<target name="install" description="Install application in Tontat">
<install url="${tontat. manager.url}"
user nane="${t ontat . manager . user nane}"
passwor d="${t ontat . manager . passwor d} "
pat h="/${nanme} "
war =" ${ nanme}"/ >
</target>
<target nane="rel oad" description="Rel oad application in Tonctat">
<rel oad url ="${toncat. manager.url}"
user nane="${t ontat . manager . user nane}"
passwor d="${t ontat . manager . passwor d}"
pat h="/${nane}"/ >
</target>
<target nane="start" description="Start Tontat application">
<start url="${toncat. manager.url}"
user nane="${t ontat . nanager . user nane}"
passwor d="${t ontat . nanager . passwor d} "
pat h="/${nane}"/ >
</target>
<target name="stop" description="Stop Tontat application">
<stop url ="${toncat. manager.url}"
user nane="${t ontat . manager . user nane}"
passwor d="${t ontat . manager . passwor d} "
pat h="/${nanme}"/ >
</target>
<target nane="list" description="List Tonctat applications">
<list url="${tontat.manager.url}"
user nane="${t onctat . manager . user nane}"
passwor d="${t ontat . nanager . password}"/ >
</target>
<!-- End Tonctat tasks -->
</ proj ect >

This script now contains all the targets that we are going to need to make our development efforts easier. | am not going to cover this script in detail since most if not all of it is pretty much standard Ant and Tomcat
stuff. You can just copy the above build file and put it at the root of your development directory tree. We aso need a build.properties file that you should customize to match your server installation. Thisfile belongsin
the same directory as the build.xml file.

springapp/build.properties

# Ant properties for building the springapp
appserver. home=${ user. hone}/j akart a-t onctat-5. 0. 28
depl oy. pat h=${ appser ver. hone}/ webapps

tontat . nmanager. url =http://1 ocal host: 8080/ nanager
tontat . manager . user nane=adm n

t ontat . manager . passwor d=t ontat

If you are on a system where you are not the owner of the Tomcat install, then the Tomcat owner must either grant you full access to the webapps directory or the owner must create a new directory named 'springapp’
in the 'webapps directory of the Tomcat installation, and also give you full rights to deploy to this newly created directory. On Linux | run the command chmod a+rwx springapp to give everybody full rightsto this
directory.

If you are using a different web application server, then you can remove the Tomcat specific tasks at the end of the build script. You will have to rely on your server's hot deploy feature, or you will have to stop and start
your application manually.
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Now | run Ant to make sure that everything is working OK. Y ou should have your current directory set to the 'springapp' directory.

[trisberg@ ocal host springapp]$ ant
Bui I dfile: build.xm

usage:

[echo] springapp build file
[echO] --------cmmmmii e

[echo] Available targets are:

[echo] build --> Build the application

[ echo] depl oy --> Depl oy application as directory
[ echo] depl oywar --> Deploy application as a WAR file
[echo] install --> |nstall application in Tontat

[ echo] rel oad --> Rel oad application in Tontat
[echo] start --> Start Tontat application

[ echo] stop --> Stop Tontat application

[echo] Iist --> List Tontat applications

BUl LD SUCCESSFUL
Total tine: 2 seconds

Last action here is to do the actual deployment. Just run Ant and specify 'deploy’ or 'deploywar’ as the target.

[trisberg@ocal host springapp]$ ant depl oy
Bui I dfil e: build. xm

bui | d:
[mkdir] Created dir: /Users/trisberg/projects/springapp/war/WEB-|NF/cl asses
depl oy:

[copy] Copying 2 files to /Users/trisberg/jakarta-tontat-
5. 0. 28/ webapps/ spri ngapp
BUI LD SUCCESSFUL
Total tine: 2 seconds

Step 4 —Test the application

Let'sjust quickly start Tomcat and make sure that we can access the application. Use the 'list' task from our build file to see if Tomcat has picked up the new application.
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[trisberg@ocal host springapp]$ ant |ist
Bui l dfile: build.xm

list:
[list] OK - Listed applications for virtual host |ocal host
[Iist] /adm n:running: 0:/Users/trisberg/jakarta-tontat -
5. 0. 28/ server/ webapps/ adni n
[I'ist] /webdav:running:0:/Users/trisberg/jakarta-tontat-5.0.28/ webapps/webdav
[Iist] /servlets-exanples:running:0:/Users/trisberg/jakarta-toncat-
5. 0. 28/ webapps/ ser vl et s- exanpl es
[Iist] /springapp:running:0:/Users/trisberg/jakarta-tontat-
5. 0. 28/ webapps/ spri ngapp
[list] /]sp-exanples:running:0:/Users/trisberg/jakarta-toncat-5.0.28/ webapps/j sp-
exanpl es
[list] /bal ancer:runni ng: 0: bal ancer
[list] /tontat-docs:running:0:/Users/trisberg/jakarta-tontat -
5. 0. 28/ webapps/ t ontat - docs
[list] /:running:0:/Users/trisberg/jakarta-tontat-5.0.28/ webapps/ ROOT
[list] /manager:running:0:/Users/trisberg/jakarta-tontat-
5. 0. 28/ server/ webapps/ nanager

BUI LD SUCCESSFUL
Total tinme: 1 second

If itisnot listed, use the 'install’ task to get the application installed in Tomcat.

[trisberg@ocal host springapp]$ ant install
Bui l dfile: build.xm

install:
[install] OK - Installed application at context path /springapp

BU LD SUCCESSFUL
Total tinme: 2 seconds

Now open abrowser and browse to http://local host:8080/springapp/index.jsp.

http://www.springframework.org/docs/MVC-step-by-step/Spring-MVC-step-by-step-Part-1.html (6 of 14) [2-10-2007 16:38:20]


http://localhost:8080/springapp/index.jsp

Spring MV C step-by-step Part 1

Step 5—Download Spring distribution

If you have not aready downloaded the Spring Framework Release file, now isthe timeto do so. | am currently using 'spring-framework-1.2-with-dependencies.zip' that can be downloaded from
www.springframework.org/download.html. | unzipped this file in my home directory. We are going to use severd files from this download later on.

This completesthe setup of the environment that is necessary, and now we can start actually developing our Spring Framework MV C application.

Step 6 — Modify web.xml in WEB-INF directory

Go to the 'springapp/war/ WEB-INF' directory. Modify the minimal 'web.xml' file that we created earlier. Now we will modify it to suit our needs. We define a DispatcherServlet that is going to control where all our
request are routed based on information we will enter at alater point. It also has a standard servlet-mapping entry that maps to the url patterns that we will be using. | have decided to let any url with an'.htm' extension
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be routed to the 'springapp’ dispatcher.

springapp/war /W EB-I NF/web.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<! DOCTYPE web-app PUBLIC '-//Sun M crosystens, Inc.//DTD Wb Application 2.3//EN
"http://java. sun. coni dt d/ web-app_2_3.dtd' >
<web- app>
<servl et >
<servl et - nane>spri ngapp</ ser vl et - nane>
<servl et-cl ass>org. spri ngfranewor k. web. servl et. Di spat cher Servl et </ servl et-cl ass>
<l oad- on-startup>1</1 oad-on-startup>
</servlet>

<servl et - mappi ng>
<servl et - nane>spri ngapp</ servl et - nane>
<url-pattern>*. htnx/url-pattern>

</ servl et - mappi ng>

<wel conme-file-list>
<wel cone-fil e>
i ndex. j sp
</ wel conme-fil e>
</wel come-file-list>

</ web- app>

Next, create afile called 'springapp-serviet.xml' in the springapp/war/WEB-INF directory (you can copy an example of thisfile from the Spring distributions sampl e/skel etons/webapp-minimal directory). Thisisthefile
where definitions used by the DispatcherServlet should be entered. It is named based on the servlet-name from web.xml with '-servlet' appended. Thisis a standard naming convention used in the Spring Framework.
Now, add a bean entry named springappController and make the class SpringappController. This defines the controller that our application will be using. We also need to add a url mapping so the DispatcherServlet
knows which controller should be invoked for different url:s.

springapp/war /WEB-I NF/springapp-ser vlet.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<! DOCTYPE beans PUBLI C "-//SPRI NG/ / DTD BEAN / EN'
"http://ww. springfranmework. org/dtd/spring-beans. dtd">

<l--
- Application context definition for "springapp" D spatcherServlet.
-->

<beans>

<bean i d="springappController" class="SpringappController"/>
<bean i d="ur| Mappi ng"
class="org. springfranmework. web. servl et. handl er. Si npl eUr | Handl er Mappi ng" >
<property name="nappi ngs">
<pr ops>
<prop key="/hello. ht i >springappController</prop>
</ props>
</ property>
</ bean>
</ beans>
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Step 7 —Copy jarsto WEB-INF/lib

First create a'lib’ directory in the 'war/WEB-INF' directory. Then, from the Spring distribution, copy spring.jar (spring-framework-1.2/dist/spring.jar) to the new war/WEB-INF/lib directory. Also copy commons-
logging jars to the war/WEB-INF/lib directory (spring-framework-1.2/lib/jakarta-commons/commons-logging.jar). We are also going to need alog4j jar. Copy log4j-1.2.9.jar to the war/WEB-INF/lib directory (spring-
framework-1.2/lib/log4j/log4j-1.2.9.jar). These jars will be deployed to the server and they are also used during the build process.

Step 8 — Create your Controller

Create your Controller — I named mine SpringappController.java and placed it in the springapp/src directory.

springapp/src/SpringappController.java

i mport org.springframework. web. servl et. mvc. Controller;
i mport org. springframework. web. servl et. Mbdel AndVi ew;,
i mport javax.servlet. Servl et Excepti on;
i mport javax.servlet.http.HtpServl et Request;
i mport javax.servlet.http.HtpServl et Response;
i mport java.io. | OException;
public class SpringappController inplenments Controller {
publ i ¢ Model AndVi ew handl eRequest (Ht t pSer vl et Request request, HttpServl et Response
response)
throws Servl et Exception, | COException {
return new Model AndView "");

Thisisasbasic a Controller asyou can use. We will be expanding this later on, and we will aso later on extend some provided abstract base implementations. The Controller “handles’ the request and returns a
ModelAndView. We have not yet defined any Views, so right now there is nothing to do.

Step 9 — Build the Application

Run the 'build' task of the build.xml. Hopefully the code compiles OK.

[trisberg@ocal host springapp]$ ant build
Bui I dfile: build.xm

bui | d:
[javac] Conpiling 1 source file to /Users/trisberg/projects/springapp/war/WEB-
I NF/ cl asses

BUI LD SUCCESSFUL
Total tinme: 2 seconds

Step 10 — Copy and modify logdj .properties

The Spring Framework uses logdj for logging so we have to create a configuration file for log4j. Copy the log4j.properties from the sample Petclinic application (spring-framework-1.2/samples/petclinic/war/WEB-
INF/logd4j.properties) to the war/WEB-INF/classes directory (this directory should have been created in the previous step). Now uncomment or modify the log4j.rootCategory property and change the name and location
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of the logfile that will be written. | decided to have it written to the same directory as all other Tomcat logs.
springapp/war /WEB-I NF/classes/log4j .pr operties

# For JBoss: Avoid to setup Log4J outside

$JBOSS_HOVE/ ser ver/ def aul t/ depl oy/ | og4j . xm !

# For all other servers: Coment out the Log4J listener in web.xm to activate Log4J.
| og4j . root Logger =l NFO, stdout, logfile

| og4j . appender . st dout =or g. apache. | og4j . Consol eAppender

| og4j . appender. st dout . | ayout =or g. apache. | og4j . Patt er nLayout

| og4j . appender. stdout. | ayout. Conversi onPattern=% % [%] - <% %

| og4j . appender. | ogfil e=org. apache. | og4j . Rol | i ngFi | eAppender

| og4j . appender.logfile.File=/Users/trisberg/jakarta-tontat-5.0.28/1ogs/springapp.|og
| og4j . appender .| ogfil e. MaxFi | eSi ze=512KB

# Keep three backup files.

| 0og4j . appender . | ogfi | e. MaxBackupl ndex=3

# Pattern to output: date priority [category] - nessage

| og4j . appender .| ogfil e.l ayout =org. apache. | og4j . Patt er nLayout

| og4j . appender. |l ogfile.layout. ConversionPattern=% % [%] - %&

Step 11 — Deploy Application

Run the 'deploy’ task and then the 'stop' and 'start' tasks of the build.xml. Thiswill force areload of the application. We have to check the Tomcat logs for any deployment errors — there could be typos in the above xml
files or there could be missing classes or jar files. Thisis an example of what it should look like. (/Users/trisberg/jakarta-tomcat-5.0.28/logs/springapp.log)

2005-04-24 14:58:18,112 | NFO [org. springframewor k. web. servl et. Di spat cher Servl et] -
Initializing servlet 'springapp'

2005- 04-24 14:58:18, 261 | NFO [org. springfranmewor k. web. servl et. Di spat cher Servl et] -
Franmewor kServl et 'springapp': initialization started

2005- 04- 24 14:58:18, 373 | NFO

[org. springframework. beans. factory. xm . Xm BeanDefi niti onReader] - Loadi ng XM. bean
definitions from Servl et Context resource [/WEB-I|NF/ springapp-servlet.xm ]

2005- 04- 24 14:58:18, 498 | NFO

[org. springfranmewor k. web. cont ext. support. Xm WebAppl i cati onContext] - Bean factory for
application context [WbApplicationContext for namespace 'springapp-servliet']:

org. springfranmework. beans. factory. support. Def aul t Li st abl eBeanFactory defi ni ng beans

[ springappControl | er, url Mappi ng]; root of BeanFactory hierarchy

2005- 04- 24 14:58: 18,505 | NFO

[org. springframewor k. web. cont ext . support. Xm WebAppl i cati onContext] - 2 beans defined
in application context [WbApplicationContext for nanespace 'springapp-servlet']
2005- 04- 24 14:58: 18,523 I NFO [org. springfranmework. core. Col | ecti onFactory] - JDK 1.4+
col l ections avail abl e

2005- 04-24 14:58: 18,524 I NFO [org. springfranework. core. Col | ectionFactory] - Conmmons
Col  ections 3.x avail abl e

2005- 04- 24 14:58: 18,537 | NFO

[org. springframewor k. web. cont ext . support. Xml WebAppl i cati onContext] - Unable to |ocate
MessageSource wi th name ' nmessageSource': using default

[ org. springframewor k. cont ext . support . Del egat i ngMessageSour ce@dach]

2005- 04- 24 14:58: 18,539 | NFO

[org. springframewor k. web. cont ext . support. Xml WebAppl i cati onContext] - Unable to |ocate
Appl i cati onEvent Mul ti caster with name 'applicationEvent Multicaster': using default
[org. springframewor k. cont ext . event. Si npl eAppl i cati onEvent Mul ti cast er @674a4]

2005- 04- 24 14:58: 18,549 | NFO
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[ org. springframework. ui . cont ext. support. U Applicati onContextUils] - No TheneSource
found for [WebApplicationContext for namespace 'springapp-servliet']: using

Resour ceBundl eTheneSour ce

2005- 04- 24 14:58: 18,556 | NFO

[org. springframework. beans. factory. support. Def aul t Li st abl eBeanFactory] - Pre-
instantiating singletons in factory

[org. springframework. beans. factory. support. Def aul t Li st abl eBeanFact ory defi ni ng beans
[ springappControl | er,url Mappi ng]; root of BeanFactory hierarchy]

2005- 04- 24 14:58:18, 557 | NFO

[org. springframework. beans. factory. support. Def aul t Li st abl eBeanFactory] - Creating
shared instance of singleton bean 'springappController’

2005- 04- 24 14:58:18, 603 | NFO

[org. springframework. beans. factory. support. Def aul t Li st abl eBeanFactory] - Creating
shared i nstance of singleton bean 'url Mappi ng'

2005- 04- 24 14:58: 18,667 | NFO [org. springframewor k. web. servl et. Di spat cher Servl et] -
Usi ng context class

[org. springframewor k. web. cont ext . support. Xml WebAppl i cati onContext] for servlet

' springapp'

2005- 04- 24 14:58: 18,668 | NFO [org. springframewor k. web. servl et. Di spat cher Servl et] -
Unable to | ocate MultipartResolver with nane 'nultipartResolver': no nultipart
request handl i ng provi ded

2005- 04-24 14:58:18,670 | NFO [org. springfranmewor k. web. servl et. Di spat cher Servl et] -
Unabl e to | ocate Local eResol ver with nane 'l ocal eResol ver': using default

[ org. springframewor k. web. servl et.i 18n. Accept Header Local eResol ver @18309]

2005- 04- 24 14:58: 18,675 | NFO [org. springfranewor k. web. servl et. Di spat cher Servlet] -
Unabl e to | ocate TheneResol ver with nane 'theneResol ver': using default

[ org. springfranmewor k. web. servl et.themne. Fi xedThemeResol ver @11e94]

2005- 04- 24 14:58: 18,681 | NFO [org. springframework. web. servl et. Di spat cherServlet] -
Handl er Adapters found in servlet 'springapp': using default

2005- 04- 24 14:58:18, 700 | NFO [org. spri ngframewor k. web. servl et. Di spat cher Servlet] - No
Vi ewResol vers found in servlet 'springapp': using default

2005- 04- 24 14:58:18, 700 | NFO [org. spri ngframewor k. web. servl et. Di spat cherServl et] -
Framewor kServl et 'springapp': initialization conpleted in 439 ns

2005- 04- 24 14:58:18, 704 | NFO [org. spri ngframewor k. web. servl et. Di spat cherServl et] -
Servl et 'springapp' configured successfully

&

Step 12 —Createa View

Now it istime to create our first view. | will use a JSP page that | decided to name hello.jsp. I'll put it in the war directory to begin with.

springapp/war /hello.jsp

<htm >

<head><title>Exanple :: Spring Application</title></head>
<body>

<hl>Hell o - Spring Application</hl>

<p>Greetings. </ p>

</ body>

</htm >

Nothing fancy here, but it will do for now. Next we have to modify the SpringappController to forward to this view.

springapp/src/SpringappController.java
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i mport org.springframework. web. servl et. mvc. Controller;
i mport org. springframework. web. servl et. Mbdel AndVi ew;,

i mport javax.servlet. Servl et Excepti on;

i mport javax.servlet.http.HtpServlet Request;

i mport javax.servlet.http.HtpServl et Response;

i mport java.io.| OException;

i mport org.apache. conmons. | oggi ng. Log;

i mport org.apache. conmons. | oggi ng. LogFact ory;

public class SpringappController inplements Controller {

/** Logger for this class and subcl asses */
protected final Log | ogger = LogFactory. getlLog(getC ass());

publ i ¢ Model AndVi ew handl eRequest (Ht t pSer vl et Request request, HttpServl et Response
response)
throws Servl et Exception, | CException {

| ogger.info("SpringappController - returning hello view');

return new Model AndVi ew("hel l 0.jsp");

While | was modifying this class, | also added alogger so we can verify that we actually got here. Changes are highlighted in red. The model that this class returnsis actually resolved viaa ViewResolver. Since we have
not specified a specific one, we are going to get a default one that just forwards to a url matching the name of the view specified. We will modify this later on.

Now compile and deploy the application. After instructing Tomcat to stop and then start the application, everything should get reloaded.

Let'stry it in abrowser — enter the url http://local host:8080/springapp/hello.htm and we should see the following:
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We can aso check the log — I'm only showing the last entries, but we can see that the controller did get invoked and that it forwarded to the hello view. (/Userg/trisberg/jakarta-tomcat-5.0.28/logs/springapp.log)

2005- 04- 24 15:01:56, 217 I NFO [org. springfranewor k. web. servl et. Di spat cher Servlet] -
Framewor kServl et 'springapp': initialization conpleted in 372 ns

2005- 04- 24 15: 01:56, 217 | NFO [org. springframewor k. web. servl et. Di spat cher Servl et] -
Servl et 'springapp’ configured successfully

2005- 04- 24 15: 03: 57,908 I NFO [ Spri ngappController] - SpringappController - returning
hell o view

Summary

Let'stake quick look at the parts of our application that we have created so far.
1. Anintroduction page index.jsp that does not do anything useful. It was just used to test our setup. We will later change this to actually provide alink into our application.
2. A DispatcherServlet with a corresponding springapp-servlet.xml configuration file.

3. A controller springappController.java with limited functionality — it just forwards a Model AndView to the ViewResolver. Actually, we only have an empty model so far, but we will fix thislater.
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4. A view hello.jsp that again is extremely basic. But the whole setup works and we are now ready to add more functionality.

Back Part 2 — Developing and Configuring the Application

Copyright © 2003-2005, Thomas Risberg
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Developing a Spring Framework MV C application step-by-step

Part 2 — Developing and Configuring the Application

Thomas Risberg
July, 2003

(Revised April, 2005)

ThisisPart 2 of a step-by-step account of how to develop aweb application from scratch using the Spring Framework. In Part 1 (Steps 1 — 12) we configured the
environment and set up a basic application that we will build upon.

Thisiswhat we have to start with.

1. Anintroduction page index.jsp.

2. A DispatcherServlet with a corresponding springapp-servlet.xml configuration file.
3. A controller springappController.java.

4. A view hdlo.jsp.

We will now improve on these parts to build a more useful application.

Step 13 —Improveindex.jsp

We will make use of JSP Standard Tag Library (JSTL) so | will start by copying the JSTL files we need to our WEB-INF/lib directory. Copy jstl.jar from the 'spring-
framework-1.2/lib/j2e€’ directory and standard.jar from the 'spring-framework-1.2/lib/jakarta-taglibs' directory to the springapp/war/WEB-INF/lib directory. | am also
creating a“header” file that will be included in every JSP page that I'm going to write. This will make development easier and | will be sure that | have the same
definitionsin all JSPs. | am going to put all JSPsin a directory named jsp under the WEB-INF directory. Thiswill ensure that only the controller has access to the
views - it is not possible to get to these pages by entering them directly as a URL in the browser. This strategy might not work in all application serversand if thisis
the case with the one you are using, just move the jsp directory up alevel. Y ou would then use springapp/war/jsp as the directory instead of springapp/war/WEB-
INF/jsp in al the code examples that will follow.

springapp/war /WEB-I NF/jsp/include.j sp

<% page session="fal se" %
<@taglib prefix="c" uri="http://java.sun.comjstl/core" %
<@taglib prefix="fm" uri="http://java.sun.comjstl/fm" %
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Now we can change index.jsp to use this include and since we are using JSTL we can use the <c:redirect> tag for redirecting to our Controller. This ties the index.jsp
into our application framework.

springapp/war /index.jsp

<@ i ncl ude file="/WEB-INF/jsp/include.jsp" %
<% - Redirected because we can't set the welcone page to a virtual URL. --%
<c:redirect url="/hello.htnm/>

Step 14 — Improvethe view and the controller

| am going to move the view hello.jsp to the WEB-INF/jsp directory. The same include that was added to index.jsp gets added to hello.jsp. | also add the current date
and time as output that | will retrieve from the model, passed to the view, using the JSTL <c:out> tag.

springapp/war/WEB-INF/jsp/hello.jsp

<@ i ncl ude file="/WEB-INF/jsp/include.jsp" %

<htm >

<head><title>Hello :: Spring Application</title></head>
<body>

<hl>Hell o - Spring Application</hl>

<p>Greetings, it is now <c:out val ue="${now}"/>

</ p>

</ body>

</htm >

For SpringappController.javathere are afew changes we need to make. Change the view to WEB-INF/jsp/hello.jsp since we moved the file to this new location. Also
add a string containing the current data and time as the model.

springapp/sr c/SpringappController java
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i mport org.springframework. web. servlet.nvc. Controller;
i mport org.springframewor k. web. servl et. Model AndVi ew;
i mport javax.servlet. Servl et Excepti on;
i mport javax.servlet.http. HtpServl et Request;
i mport javax.servlet.http.HtpServl et Response;
i mport java.io. | OException;
i mport org.apache. cormons. | oggi ng. Log;
I mport org. apache. commons. | oggi ng. LogFact ory;
public class SpringappController inplenments Controller {
/** Logger for this class and subcl asses */
protected final Log |ogger = LogFactory. getlLog(getC ass());
publ i ¢ Model AndVi ew handl eRequest (Htt pSer vl et Request request, HtpServl et Response
response)
throws Servl et Exception, | OException {
String now = (new java. util.Date()).toString();
| ogger.info("returning hello viewwith " + now);

return new Model AndVi ewm( "VEB- I NF/ j sp/ hell o.jsp", "now', now);

Now we are ready to try this after we build and deploy this new code. We enter http://localhost:8080/springapp in a browser and that should pull up index.jsp, which
should redirect to hello.htm, which in turn gets us to the controller that sends the data and time to the view.
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Step 15 — Decouple the view and the controller

Right now the controller specifies the full path of the view, which creates an unnecessary dependency between the controller and the view. Ideally we would like to
map to the view using alogical name, allowing us to switch the view without having to change the controller. Y ou can set this mapping in a propertiesfileif you like
using a ResourceBundleViewResolver and a SimpleUrIHandlerMapping class. If your mapping needs are simpleit is easier to just set a prefix and a suffix on the
InternalResourceViewResolver. The latter approach isthe onethat | will implement now, so | modify the springapp-servlet.xml and include this viewResolver entry. |
have elected to use a JstlView which will enable usto use JSTL in combination with message resource bundles and it will also support internationalization.

springapp/war /W EB-I NF/springapp-ser vlet.xml
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<?xm version="1.0" encodi ng="UTF-8"?>
<! DOCTYPE beans PUBLIC "-// SPRI NG / DTD BEAN / EN'
"http://ww. springframework. org/dtd/spring-beans. dtd">

<l --
- Application context definition for "springapp" D spatcherServlet.
-->

<beans>

<bean i d="springappController" class="SpringappController"/>
<bean i d="url| Mappi ng"
cl ass="org. spri ngfranmewor k. web. servl et. handl er. Si npl eUr | Handl er Mappi ng" >
<property nanme="rmappi ngs">
<pr ops>
<prop key="/hello.htni>spri ngappController</prop>
</ props>
</ property>
</ bean>
<bean id="vi ewResol ver"
cl ass="org. springframework. web. servl et. vi ew. | nt er nal Resour ceVi ewResol ver" >
<property
nane="vi ewCl ass" ><val ue>or g. spri ngf ranewor k. web. servl et. vi ew. Jst| Vi ew</ val ue></ property>
<property name="prefix"><val ue>/ V\EB- | NF/ j sp/ </ val ue></ property>
<property nane="suffix"><val ue>. j sp</val ue></ property>
</ bean>
</ beans>

So now | can remove the prefix and suffix from the view name in the controller.

springapp/src/SpringappController.java

i mport org.springframewor k. web. servl et.nvc. Controller;
i mport org.springframewor k. web. servl et. Model AndVi ew,
i mport javax.servlet. Servl et Excepti on;
i mport javax.servlet.http. HtpServl et Request;
i mport javax.servlet.http. HtpServl et Response;
i mport java.io.|OException
i mport org. apache. cormons. | oggi ng. Log;
i mport org.apache. conmons. | oggi ng. LogFact ory;
public class SpringappController inplenents Controller {
/** Logger for this class and subcl asses */
protected final Log |ogger = LogFactory.getlLog(getC ass());
publ i ¢ Model AndVi ew handl eRequest (Htt pSer vl et Request request, HtpServl et Response
response)
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t hrows Servl et Exception, | OException {
String now = (new java.util.Date()).toString();
| ogger.info("returning hello viewwith " + now);
return new Model AndVi ew( " hell 0", "now', now);

Compile and deploy and the application should still work.

Step 16 — Add some classes for businesslogic

So far our application is not very useful. | would like to add alittle bit of businesslogic in form of a Product class and a class that will manage all the products. | name
this management class ProductManager. In order to separate the web dependent logic from the businesslogic | will create two separate packages for the Java source —
web and bus. If thiswas an application for areal company | would name the packages something like com.mycompany.web and com.mycompany.bus, but sincethisis
just ademo application | will keep the package names real short. The Product classis implemented as a JavaBean — it has the default constructor (automatically
provided if we don't specify any constructors) and getters and setters for the two instance variables description and price. | also make it Serializable, not necessary for
our application, but could comein handy later on if we have to pass this class between different application layers.

springapp/sr c/bus/Product.java

package bus;
i mport java.io.Serializable;
public class Product inplenents Serializable {
private String description;
private Doubl e price;
public void setDescription(String s) {
description = s;
}
public String getDescription() {
return description;

}

public void setPrice(Double d) {
price = d;

}

publ i c Double getPrice() {
return price;

}
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The ProductManager holds a List of Products, and again this this class isimplemented as a JavaBean.
springapp/src/bus/ProductM anager .java

package bus;
i mport java.io.Serializable;
i mport java.util.List;
public class Product Manager inplenments Serializable {
private List products;
public void setProducts(List p) {
products = p;
}

public List getProducts() {
return products;
}

Next, | modify the SpringappController to hold a reference to this ProductM anager class. Asyou can seeg, it is now in a separate package called web — remember to
move the source to this new location. | also add code to have the controller pass some product information to the view. The getModel AndView now returns aMap
with both the date and time and the product manager reference.

springapp/src/web/SpringappController.java

package web;

i mport org.springframework. web. servl et.nvc. Controller;
i mport org.springfranmework. web. servl et. Model AndVi ew,

i mport javax.servlet. Servl et Excepti on;

i mport javax.servlet.http. HtpServl et Request;

I mport javax.servlet.http. H tpServl et Response;

i mport java.io. | OException;

i mport java.util.Mp;

i mport java.util.HashMap;

i mport org.apache. cormons. | oggi ng. Log;
I mport org.apache. commons. | oggi ng. LogFact ory;

i mport bus. Product;
i nport bus. Product Manager ;

public class SpringappController inplenments Controller {

/** Logger for this class and subcl asses */
protected final Log |ogger = LogFactory. getlLog(getC ass());
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private Product Manager prodMan;

publ i ¢ Model AndVi ew handl eRequest (Htt pSer vl et Request request, HtpServl et Response
response)
throws Servl et Exception, | OException {

String now = (new java.util.Date()).toString();
| ogger.info("returning hello viewwith " + now);

Map nyModel = new HashMap();
myModel . put ("now', now);
myModel . put (" products", getProduct Manager (). get Products());

return new Model AndVi ew( " hell 0", "nodel", nyMdel);
}

public voi d set Product Manager ( Product Manager pn) {
prodvan = pm
}

publi ¢ Product Manager get Product Manager () {
return prodMan;
}

Step 17 —Modify the view to display business data and add support for message bundle

Using the JSTL <c:forEach> tag, | add a section that displays product information. | have also replaced the title, heading and greeting text with a JSTL <fmt:message>
tag that pulls the text to display from a provided 'message’ source — | will show this source in alater step.

springapp/war /WEB-INF/jsp/hello.jsp
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<@ i ncl ude file="/WEB-INF/jsp/include.jsp" %
<htm >
<head><titl e><fnt: message key="title"/></title></head>
<body>
<hl><fnt: nmessage key="headi ng"/></hl>
<p><fnt:message key="greeting"/> <c:out val ue="${nodel.now}"/>
</ p>
<h3>Pr oduct s</ h3>
<c:forEach itens="3${nodel.products}" var="prod">
<c:out value="${prod. description}"/> <i>$<c:out val ue="${prod. price}"/></i><br><br>
</ c: forEach>
</ body>
</htm >

Step 18 — Add sometest data to automatically populate some business objects

| am not going to add any code to load the business objects from a database just yet. Instead, we can “wire up” a couple of instances using Spring's bean and
application context support. | will ssimply put the data | need as a couple of bean entries in springapp-serviet.xml. | will also add the messageSource entry that will pull
in the messages resource bundle (‘messages.properties) that | will create in the next step.

springapp/war /W EB-I NF/springapp-ser vlet.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<! DOCTYPE beans PUBLIC "-// SPRI NG / DTD BEAN / EN'
"http://ww. springframework. org/dtd/spring-beans. dtd">

<I--
- Application context definition for "springapp" DispatcherServlet.
-->

<beans>

<bean i d="spri ngappController" class="web. SpringappController">
<property name="product Manager" >
<ref bean="prodvan"/ >
</ property>
</ bean>

<bean i d="prodMan" cl ass="bus. Product Manager" >
<property name="products">
<list>
<ref bean="productl1"/>
<ref bean="product2"/>
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<ref bean="product3"/>
</list>
</ property>
</ bean>

<bean i d="productl1l" class="bus. Product">
<property name="descri ption"><val ue>Lanp</val ue></ property>
<property name="price"><val ue>5. 75</ val ue></ property>

</ bean>

<bean i d="product2" class="bus. Product">
<property name="description"><val ue>Tabl e</val ue></ pr operty>
<property name="price"><val ue>75. 25</ val ue></ property>

</ bean>

<bean i d="product3" cl ass="bus. Product">
<property nanme="description"><val ue>Chair </ val ue></ property>
<property name="price"><val ue>22. 79</ val ue></ property>

</ bean>

<bean i d="nmessageSource"
cl ass="org. springfranmewor k. cont ext . support . Resour ceBundl eMessageSour ce" >
<property name="basenane"><val ue>nmessages</ val ue></ pr operty>
</ bean>

<bean i d="ur| Mappi ng"
cl ass="org. springfranmewor k. web. servl et. handl er. Si npl eUr | Handl er Mappi ng" >
<property nanme="mappi ngs">
<pr ops>
<prop key="/hello. htm'>springappController</prop>
</ props>
</ property>
</ bean>

<bean i d="vi ewResol ver"
cl ass="org. spri ngf ramewor k. web. servl et . vi ew. | nt er nal Resour ceVi ewResol ver" >
<property
nane="vi ewCl ass" ><val ue>or g. spri ngf ranewor k. web. servl et. vi ew. Jst| Vi ew</ val ue></ property>
<property nanme="prefix"><val ue>/ \\EB- | NF/ j sp/ </ val ue></ property>
<property name="suffix"><val ue>.j sp</val ue></ property>
</ bean>
</ beans>

http://www.springframework.org/docs/MVC-step-by-step/Spring-MVC-step-by-step-Part-2.html (10 of 12) [2-10-2007 16:38:29]



Spring MV C step-by-step Part 2

Step 19 — Add the message bundle and a'clean' target to build.xml

| create a'messages.properties file in the war/WEB-INF/classes directory. This properties bundle so far has three entries matching the keys specified in the
<fmt:message> tags that we added to the hello.jsp.

springapp/war /W EB-I NF/classes/messages.properties

title=SpringApp
headi ng=Hel l o :: Spri ngApp
greeting=Greetings, it is now

Since we moved some source files around, it makes sense to add a 'clean’ and an 'undeploy’ target to the build scripts. | add the following entries to the build.xml file.

<target name="cl ean" description="C ean output directories">
<del et e>
<fileset dir="${build.dir}">
<i ncl ude nane="**/* class"/>
</fileset>
</ del et e>
</target>

<t arget name="undepl oy" descri pti on="Un-Depl oy application">
<del et e>
<fileset dir="${depl oy.path}/${name}">
<i ncl ude name="**/*_*"[>
</[fileset>
</ del et e>
</target>

Now stop the Tomcat server, run the clean, undeploy and deploy targets. This should remove all old class files, re-build the application and deploy it. Start up Tomcat
again and you should see the following:
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Back Part 3 — Adding Unit Tests and a Form to the Application

Copyright © 2003-2005, Thomas Risberg
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Developing a Spring Framework MV C application step-by-step

Part 3 — Adding Unit Tests and a Form to the Application

Thomas Risberg
July, 2003

(Revised April, 2005)

Thisis Part 3 of a step-by-step account of how to develop aweb application from scratch using the Spring Framework. In Part 1 (Steps 1 — 19) we configured the environment and
set up a basic application that we will build upon. Part 2 (Steps 13-19) improved the application in several ways. We are now going to add some unit tests to the application.

Step 20 — Add unit test for the SpringappController

Before we create any unit tests, we want to prepare Ant and our build script to be able to handle this. Ant has a built in JUnit target, but we need to add junit.jar to Ant'slib
directory. | used the one that came with the Spring distribution spring-framework-1.2/lib/junit/junit.jar. Just copy thisfile to thelib directory in your Ant installation. | also added
the following target to our build script.

<target nanme="junit" depends="build" description="Run JUnit Tests">
<junit printsumary="on"

fork="fal se"
hal t onfai l ure="fal se"
failureproperty="tests.failed"
showout put ="true" >

<cl asspath refid="nmaster-cl asspat h"/>

<formatter type="brief" usefile="false"/>

<bat cht est >
<fileset dir="%{build.dir}">
<i ncl ude name="**/Test*. *"/>
</fileset>
</ bat cht est >

</junit>

<fail if="tests.failed">
tests.fail ed=${tests.fail ed}

R b S I S b S S S S R I S b S R S I S S

R b I I b S S S I S I b S S S I S S I S

* k k% 1 * k k%
One or nore tests failed! Check the output ...

R I I I S b S S S I S I S b S R S I S S S

ER R R S I I I R R R R R R S S I R R R S S R R S R S R R S R I I I R S I I I I R S S I
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</fail>
</target>

Now | add a new sub-directory in the src directory that | name tests. This directory will, as you might have guessed, contain al the unit tests.

After all this, we are ready to start writing the first unit test. The SpringappController depends on both the HttpServletRequest, HttpServletResponse and our application context.
Since the controller does not use the request or the response, we can simply passin null for these objects. If that was not the case, we could create some mock objects using
EasyMock that we would passin during our test. The application context can be loaded outside of aweb server environment using a class that will load an application context.
There are severa available, and for the current task the FileSystemX ml A pplicationContext works fine.

springapp/sr c/tests/TestSpringappController .java

package tests;
i mport java.util.Map;
i mport java.util.List;
i mport java.io.| OException;
i mport javax.servlet.http. HttpServl et Request;
i mport javax.servlet.http. HttpServl et Response;
i mport javax.servlet. Servl et Excepti on;
i mport junit.franmework. Test Case;
i mport org. springframework. cont ext. Appli cati onCont ext;
i mport org.springframework. context. support. Fil eSystemXm Appli cati onCont ext;
i mport org.springframework. web. servl et. Model AndVi ew,
i mport web. Spri ngappController;
i mport bus. Product Manager ;
i mport bus. Product;
public class Test SpringappController extends TestCase {
private ApplicationContext ac;
public void setUp() throws | OException {
ac = new Fil eSyst enXm Applicati onContext ("src/tests/WEB-INF/ springapp-
servlet.xm");
}
public void testHandl eRequest () throws ServletException, |OException {
SpringappControl l er sc = (SpringappController)
ac. get Bean("springappControl ler");
Mbdel AndVi ew mav = sc. handl eRequest ((Htt pServl et Request) nul |,
(H t pServl et Response) null);
Map m = mav. get Model () ;
List pl = (List) ((Map) mget("nodel")).get("products");
Product pl = (Product) pl.get(0);
assert Equal s("Lamp", pl.getDescription());
Product p2 = (Product) pl.get(1);
assert Equal s(" Tabl e", p2.getDescription());
Product p3 = (Product) pl.get(2);
assert Equal s("Chair", p3.getDescription());
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}
}

The only test isacall to handleRequest, and we check the products that are returned in the model. In the setUp method, we load the application context that | have copied into a
WEB-INF directory in the src/tests directory. | create a copy just so thisfile will work during tests with a small set of beans necessary for running the tests. So, copy
springapp/war/WEB-INF/springapp-servlet.xml to springapp/src/tests/WEB-INF directory. Y ou can then remove the “messageSource”, "urlMapping” and "viewResolver" bean
entries since they are not needed for this test.

springapp/src/tests’'WEB-I NF/springapp-ser vliet.xml

<?xm version="1.0" encodi ng="UTF- 8" ?>
<! DOCTYPE beans PUBLIC "-//SPRI NG /DTD BEAN / EN'
"http://ww. springfranmework. org/dtd/spring-beans. dtd">

<l--
- Application context definition for "springapp" DispatcherServlet.
oo S

<beans>

<bean id="springappController" class="web. SpringappController">
<property name="product Manager" >
<ref bean="prodMan"/>
</ property>
</ bean>

<bean i d="prodMan" cl ass="bus. Product Manager" >
<property name="products">
<list>
<ref bean="product1l"/>
<ref bean="product2"/>
<ref bean="product3"/>
</list>
</ property>
</ bean>

<bean id="productl1" class="bus. Product">
<property nane="descri ption"><val ue>Lanp</val ue></ property>
<property nane="price"><val ue>5. 75</ val ue></ property>

</ bean>

<bean i d="product2" cl ass="bus. Product">
<property nanme="descri ption"><val ue>Tabl e</ val ue></ property>
<property nane="price"><val ue>75. 25</ val ue></ property>

</ bean>

<bean i d="product3" cl ass="bus. Product">
<property name="descri ption"><val ue>Chai r </ val ue></ property>
<property name="price"><val ue>22. 79</ val ue></ property>
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</ bean>

</ beans>

When you run thistest, you should see alot of log messages from the loading of the application context.

Step 21 — Add unit test and new functionality for ProductM anager

Next | add atest case for the ProductManager, and | also add atest for a new method to increase the prices that | am planning on adding to the ProductM anager.

springapp/src/tests/TestProductM anager .java

package tests;

i mport java.util.List;

i mport java.util.Arraylist;

i mport junit.franework. Test Case;

i mport bus. Product Manager ;

i mport bus. Product;

public class TestProduct Manager extends TestCase {

private Product Manager pm
public void setUp() {

pm = new Product Manager () ;
Product p = new Product ();
p. setDescription("Chair");
p. set Pri ce(new Doubl e("20.50"));
ArraylList al = new ArraylList();
al . add(p);
p = new Product ();
p. set Descri ption("Tabl e");
p. set Pri ce(new Doubl e("150.10"));
al . add(p);
pm set Products(al);

}
public void testGetProducs() {
List | = pm getProducts();
Product pl = (Product) |.get(0);
assert Equal s("Chair", pl.getDescription());
Product p2 = (Product) |.get(1);
assert Equal s(" Tabl e", p2.getDescription());
}

public void testlncreasePrice() {
pmincreasePrice(10);
List | = pmgetProducts();
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Product p = (Product) |.get(0);

assert Equal s(new Doubl e("22.55"), p.getPrice());
p = (Product) 1.get(1);

assert Equal s(new Doubl e("165. 11"), p.getPrice());

For this test, there is no need to create an application context. | just create a couple of productsin the setUp method and add them to the product manager. | add tests for both

getProducts and increasePrice. The increasePrice method is a cross the board increase based on the percentage passed in to the method. | modify the ProductManager classto
implement this new method.

springapp/src/bus/ProductM anager .java

package bus;

i mport java.io.Serializable;

i mport java.util.Listlterator;
i mport java.util.List;

public class Product Manager inplenments Serializable {
private List products;
public void setProducts(List p) {
products = p;
}

public List getProducts() {
return products;

}
public void increasePrice(int pct) {
Listlterator |Ii = products.listlterator();
while (li.hasNext()) {
Product p = (Product) Ii.next();
doubl e newPrice = p.getPrice().doubleValue() * (100 + pct)/ 100;
p. set Pri ce(new Doubl e( newPrice));
}
}

Next | build and run the tests. Asyou can see, thistest isjust like any regular test — the business classes don't depend on any of the servlet classes so these classes are very easy to
test.
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Step 22 — Adding aform

To provide an interface in the web application, | add aform that will allow the user to enter a percentage value. Thisform uses atag library named “spring” that is provided with
the Spring Framework. We have to copy thisfile from the Spring distribution spring-framework-1.2/dist/spring.tld to the springapp/war/WEB-INF directory. Now we must also
add a <taglib> entry to web.xml.

springapp/war/WEB-I NF/web.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<! DOCTYPE web-app PUBLIC '-//Sun M crosystens, Inc.//DTD Wb Application 2.3//EN
"http://java. sun. coni dtd/ web-app_2 3.dtd' >
<web- app>
<servl et >
<servl et - nane>spri ngapp</ servl et - nane>
<servl et -cl ass>org. spri ngf ramewor k. web. servl et. Di spat cher Servl et </ servl et-cl ass>
<l oad- on- st art up>1</1 oad-on-startup>
</servlet>

<servl et - mappi ng>
<servl et - name>spri ngapp</ servl et - nane>
<url-pattern>*. htnx/url-pattern>

</ servl et - mappi ng>

<wel conme-file-list>
<wel cone-fil e>
i ndex. j sp
</ wel cone-fil e>
</wel cone-file-list>

<tagli b>

<taglib-uri>/spring</taglib-uri>

<taglib-1ocation>/ VWEB-| NF/ spring.tld</taglib-Iocation>
</taglib>

</ web- app>

We aso have to declare this taglib in a page directive in the jsp file. We declare aform the normal way with a <form> tag and an <input> text field and a submit button.

springapp/war /WEB-INF/jsp/priceincrease.jsp
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<%@include file="/WEB-INF/jsp/include.jsp" %
<U@taglib prefix="spring" uri="/spring" %
<htm >
<head><titl e><fnt: nessage key="title"/></titl e></head>
<body>
<hl1l><fnt: message key="pricei ncrease. headi ng"/></hl>
<f orm met hod="post" >
<t abl e wi dt h="95% bgcol or="f8f8ff" border="0" cell spaci ng="0" cell paddi ng="5">
<tr>
<td alignment="right" w dth="20% >l ncrease (%:</td>
<spring: bi nd pat h="pricel ncrease. percent age" >
<td w dt h="20% >
<i nput type="text" nane="percentage" val ue="<c: out
val ue="${st at us. val ue}"/>">
</td>
<td w dt h="60% >
<font col or="red"><c:out val ue="${status. errorMssage}"/></font>
</td>
</ spri ng: bi nd>
</tr>
</t abl e>
<br >
<spring: hasBi ndErrors name="pri cel ncrease">
<b>P| ease fix all errors!</b>
</ spring: hasBi ndErr or s>

<br ><br >
<i nput type="submt" alignnent="center" val ue="Execute">
</ fornmp
<a href="<c:url value="hello. htnt/>">Hone</a>
</ body>
</htm >

The <spring:bind> tag is used to bind an <input> form element to a command object Pricelncrease.java, that is used together with the form. This command object is later passed in
to the validator and if it passes validation it is passed on to the controller. The ${ status.errorMessage} and ${ status.value} are special variables declared by the framework that can
be used to display error messages and the current value of the field.

springapp/src/bus/Pricel ncrease.java
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package bus;
i nport org. apache. conmons. | oggi ng. Log;
i nport org.apache. commons. | oggi ng. LogFact orvy;
public class Pricelncrease {
/** Logger for this class and subcl asses */
protected final Log | ogger = LogFactory. getlLog(getd ass());
private int percentage
public void setPercentage(int i) {
percentage = i;
| ogger.info("Percentage set to " + i);
}
public int getPercentage() {
return percentage;

}

Thisisavery simple JavaBean class, and in our case thereis a single property with a getter and setter. The validator class gets control after the user presses submit. The values
entered in the form will be set on the command object by the framework. The method validate is called and the command object and an object to hold any errors are passed in.

springapp/src/bus/Pricel ncreaseValidator .java

package bus;

i mport java.io. Serializable;

i mport org.springframework. validation. Vali dat or

i mport org.springframework. validation. Errors;

i mport org.apache. cormons. | oggi ng. Log;

i mport org.apache. cormons. | oggi ng. LogFact ory;

public class PricelncreaseValidator inplements Validator {
private int DEFAULT_M N_PERCENTACGE = 0;
private int DEFAULT_MAX PERCENTAGE = 50;
private int mnPercentage = DEFAULT_M N_PERCENTAGE;
private int maxPercentage = DEFAULT_MAX PERCENTAGE
/** Logger for this class and subcl asses */
protected final Log |ogger = LogFactory. getlLog(getd ass());
public bool ean supports(C ass clazz) {

return clazz. equal s(Pricel ncrease. cl ass);

}
public void validate(Object obj, Errors errors) {
Pricelncrease pi = (Pricelncrease) obj;
if (pi == null) {
errors.rejectVal ue("percentage", "error.not-specified", null, "Value
required.");
}
el se {
| ogger.info("Validating with " + pi + ": " + pi.getPercentage());
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if (pi.getPercentage() > maxPercentage) {
errors.rejectVal ue("percentage", "error.too-high",
new Cbject[] {new Integer(maxPercentage)}, "Value too high.");

}
i f (pi.getPercentage() <= m nPercentage) ({
errors.rej ectVal ue("percentage", "error.too-Ilow',
new Cbject[] {new Integer(m nPercentage)}, "Value too |ow ");
}

}

}

public void setM nPercentage(int i) {
nm nPercentage = i;

}

public int getM nPercentage() ({
return m nPercent age;

}

public void set MaxPercentage(int i) {
maxPercentage = i;

}

public int getMaxPercentage() ({
return maxPercent age;

}

Now we need to add an entry in the springapp-serviet.xml file to define the new form and controller. We define properties for command object and validator. We a so specify two
views, onethat is used for the form and one that we will go to after successful form processing. The latter which is called the success view can be of two types. It can be aregular
view reference that is forwarded to one of our JSP pages. One disadvantage with this approach is, that if the user refreshes the page, the form data is submitted again, and you
would end up with adouble priceincrease. An aternative way isto use aredirect, where aresponse is sent back to the users browser instructing it to redirect to anew url. The url
we use in this case can't be one of our JSP pages, since they are hidden from direct access. It hasto be a url that is externally reachable. | have choosen to use ‘hello.htm' as my

redirect url. This url maps to the 'hello.jsp' page, so this should work nicely.

springapp/war /W EB-1NF/springapp-ser vlet.xml

<?xm version="1.0" encodi ng="UTF- 8" ?>
<! DOCTYPE beans PUBLIC "-//SPRI NG/ DTD BEAN / EN'
"http://ww. springframework. org/dtd/spring-beans. dtd">

<l--
- Application context definition for "springapp" DispatcherServlet.
oo S
<beans>
<l-- Controller for the initial "Hello" page -->

<bean id="springappController" class="web. SpringappController">
<property name="product Manager" >
<ref bean="prodMan"/>
</ property>
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</ bean>

<l-- Validator and Form Controller for the "Price |Increase" page -->

<bean id="pricelncreaseValidator" class="bus. Pricel ncreaseValidator"/>

<bean i d="pricel ncreaseForm' class="web. Pricel ncreaseFornmController">
<property nanme="sessi onFor ni ><val ue>true</val ue></ property>
<property name="comandNane" ><val ue>pri cel ncrease</val ue></ property>
<property name="comuandC ass" ><val ue>bus. Pri cel ncrease</ val ue></ pr operty>
<property name="val i dator"><ref bean="pricel ncreaseValidator"/></property>
<property name="fornVi ew' ><val ue>pri cei ncrease</ val ue></ property>
<property name="successVi ew'><val ue>hel | 0. ht nx/ val ue></ property>
<property nane="product Manager" >

<ref bean="prodvan"/>

</ property>

</ bean>

<bean id="prodMan" cl ass="bus. Product Manager " >
<property name="products">
<list>
<ref bean="productl"/>
<ref bean="product2"/>
<ref bean="product3"/>
</list>
</ property>
</ bean>

<bean i d="productl" cl ass="bus. Product">
<property nane="descri pti on"><val ue>Lanp</ val ue></ property>
<property name="price"><val ue>5. 75</ val ue></ property>

</ bean>

<bean id="product 2" class="bus. Product">
<property nane="descri ption"><val ue>Tabl e</ val ue></ property>
<property name="price"><val ue>75. 25</ val ue></ pr operty>

</ bean>

<bean id="product 3" class="bus. Product">
<property nane="descri ption"><val ue>Chair</val ue></ property>
<property nanme="price"><val ue>22. 79</ val ue></ pr operty>

</ bean>

<bean i d="messageSource"
cl ass="org. spri ngf ramewor k. cont ext . support. Resour ceBundl eMessageSour ce" >
<property name="basenane"><val ue>nessages</val ue></ property>
</ bean>

<bean i d="url Mappi ng"
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cl ass="org. spri ngf ramewor k. web. servl et. handl er. Si npl eUr | Handl er Mappi ng" >
<property nane="mappi ngs" >
<pr ops>
<prop key="/hell o. ht M >spri ngappControll er</prop>
<prop key="/priceincrease. ht M >pri cel ncreaseFor nx/ prop>
</ pr ops>
</ property>
</ bean>

<bean i d="vi ewResol ver"
cl ass="org. spri ngframewor k. web. servl et. vi ew. | nt er nal Resour ceVi ewResol ver">
<property nane="vi enCl ass">
<val ue>or g. spri ngf ramewor k. web. servl et . vi ew. Jst| Vi ew</ val ue>
</ property>
<property name="prefix"><val ue>/ EB- | NF/ j sp/ </ val ue></ property>
<property nane="suffi x"><val ue>. j sp</val ue></ property>
</ bean>
</ beans>

Next, let'stake alook at the controller for this form. The onSubmit method gets control and does some logging before it calls the increasePrice method on the ProductM anager
object. It then returns aModel AndView passing in a new instance of a RedirectView created using the url for the successView.

springapp/sr c/web/Pricel ncreaseFormController java

package web;
i mport org.springframewor k. web. servl et. mvc. Si npl eFornControl | er
i mport org.springframewor k. web. servl et. Model AndVi ew,
i mport org.springframework. web. servl et. vi ew. Redi rect Vi ew,
i nport javax.servlet. Servl et Excepti on
i mport javax.servlet.http. HttpServl et Request;
i mport javax.servlet.http. HttpServl et Response;
i nport java.io.l OException
i mport java.util.Mp;
i mport java.util.HashMap;
i nport org.apache. cormons. | oggi ng. Log;
i nport org. apache. commons. | oggi ng. LogFact orvy;
i mport bus. Product;
i mport bus. Product Manager ;
i nport bus. Pricel ncrease;
public class PricelncreaseFornController extends SinpleFornController {
/** Logger for this class and subcl asses */
protected final Log | ogger = LogFactory. getlLog(getd ass());
private Product Manager prodMan
publ i c Mbdel AndVi ew onSubmit (CObj ect conmand)
t hrows Servl et Exception {
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int increase = ((Pricelncrease) command). get Percent age();
| ogger.info("Increasing prices by " + increase + "%");
prodMan. i ncreasePri ce(i ncrease);
String now = (new java. util.Date()).toString();
| ogger.info("returning fromPricelncreaseFormview to " + get SuccessView);
return new Model AndVi ewm new Redi rect Vi ew( get SuccessView)));
}
protected Object fornmBacki nglbject(HttpServl et Request request) throws
Servl et Exception {
Pricel ncrease pricelncrease = new Pricelncrease();
pricel ncrease. set Per cent age( 20) ;
return pricelncrease;
}
public void setProduct Manager ( Product Manager pn) {
prodvan = pm
}

public Product Manager get Product Manager () {
return prodman;
}

We are also adding some messages to the messages.properties resource file.

springapp/war /W EB-1NF/classes/messages.pr operties

title=SpringApp

headi ng=Hel l 0 :: SpringApp

greeting=Greetings, it is now

pricei ncrease. headi ng=Price |Increase :: SpringApp

error. not-specifi ed=Percent age not specified!!!

error.too-l ow=You have to specify a percentage higher than {0}!
error.too-high=Don't be greedy - you can't raise prices by nore than {0}%
requi red=Entry required.

typeM smat ch=l nval i d dat a.

t ypeM smat ch. per cent age=That is not a nunber!!!

Finally, we have to provide alink to the priceincrease page from the hello.jsp.

springapp/war /WEB-INF/jsp/hello.jsp
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<%@ i ncl ude file="/WEB-INF/jsp/include.jsp" %
<html >
<head><titl e><fnt: message key="title"/></title></head>
<body>
<h1><f mt : nessage key="headi ng"/></hl>
<p><fnt:nmessage key="greeting"/> <c:out val ue="${nodel . now}"/>
</ p>
<h3>Pr oduct s</ h3>
<c:forEach itens="${nodel . products}" var="prod">
<c:out val ue="${prod. description}"/> <i>$<c:out val ue="${prod. price}"/></i><br><br>
</c: forEach>
<br >
<a href="<c:url value="priceincrease. ht mf'/>">I ncrease Prices</a>
<br >
</ body>
</htm >

Compile and deploy al this and after reloading the application we can test it. Thisiswhat the form looks like with errors displayed.
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Thisis Part 4 of a step-by-step account of how to devel op aweb application from scratch using the Spring Framework. In Part 1 (Steps 1 — 12) we configured the
environment and set up a basic application that we will build upon. Part 2 (Steps 13-19) improved the application in several ways. Part 3 (Steps 20-22) Added some unit
tests to the application and we also added a Form for performing a price increase. In Part 4 it is time to deal with database persistence. We saw in the earlier parts how we
loaded some business objects using bean definitionsin a configuration file. It is obvious that this would never work in real life —whenever we re-start the server we are
back to the original prices. We need to add code to actually persist these changes to a database.

Step 23 — Add Ant tasksto create and load test data

Before we can start devel oping the persistence code, we should create the database tables that we need for our development and testing. We also need a database. | am
planning on using HSQL, which is a good open source database written in Java. This database is distributed with Spring, so we can just copy the jar file to the web apps lib
directory. Copy spring-framework-1.2/lib/hsgldb/hsgldb.jar to springapp/war/WEB-INF/lib/. | am planning on using HSQL in a standalone mode to begin with. That way
we don't have to worry about starting up a separate database server every time we useit. The URL we specify for connecting to HSQL controls the mode that the database
isrunning in. To be able to run some Ant tasks for the database we have to add some database properties to the build propertiesfile.

springapp/build.properties

# Ant properties for building the springapp
appserver. honme=${user. hone}/j akart a-tontat-5. 0. 28
depl oy. pat h=%{ appser ver. hone}/ webapps

tontat . manager. url =http://1 ocal host: 8080/ manager
t ontat . manager . user nane=adni n

t ontat . manager . passwor d=t onctat

db. dri ver =org. hsql db. j dbcDri ver

db. url =j dbc: hsql db: db/ t est

db. user =sa

db. pw=

Next | add the targets | need to the build script. There are targets to create and del ete tables and to load and delete test data.
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<target nane="createTabl es">
<echo message="CREATE TABLES USI NG ${db.driver} ${db.url}"/>
<sqgl driver="${db.driver}"
url ="${db. url}"
useri d="${db. user}"
passwor d="${db. pw}"
onerror="conti nue">
<cl asspath refid="master-classpath"/>

CREATE TABLE products (

id | NTEGER NOT NULL PRI MARY KEY,
description varchar (255),

price decinmal (15, 2)

)
CREATE | NDEX products_description ON products(description);

</ sql >
</target>

<target nane="dropTabl es">
<echo nessage="DROP TABLES USING ${db.driver} ${db.url}"/>
<sqgl driver="${db.driver}"
url ="${db.url}"
userid="${db. user}"
passwor d="${db. pw}"
onerror="conti nue">
<cl asspath refid="master-classpath"/>

DROP TABLE products;

</ sql >
</target>

<target nane="| oadData">
<echo nmessage="LOAD DATA USING ${db.driver} ${db.url}"/>
<sqgl driver="%${db.driver}"
url ="${db.url}"
userid="${db. user}"
passwor d="${db. pw}"
onerror="conti nue">
<cl asspath refid="master-classpath"/>

I NSERT | NTO products (id, description, price) values(l, 'Lanp', 5.78);
| NSERT | NTO products (id, description, price) values(2, 'Table', 75.29);
| NSERT | NTO products (id, description, price) values(3, 'Chair', 22.81);

http://www.springframework.org/docs/MVC-step-by-step/Spring-MVC-step-by-step-Part-4.html (2 of 17) [2-10-2007 16:38:45]




Spring MV C step-by-step Part 4
COW T;
SHUTDOVWN
</sql >

</target>

<target nane="printData">
<echo nessage="PRI NT DATA USI NG ${db.driver} ${db.url}"/>
<sqgl driver="%{db.driver}"
url="${db.url}"
useri d="${db. user}"
passwor d="${db. pw} "
onerror="conti nue"
print="true">
<cl asspath refid="master-classpath"/>

SELECT * FROM product s;

</ sql >
</target>

<target nane="cl earDat a">
<echo nessage="CLEAR DATA USI NG ${db.driver} ${db.url}"/>
<sqgl driver="${db.driver}"
url="${db.url}"
useri d="${db. user}"
passwor d="${ db. pw} "
onerror="conti nue">
<cl asspath refid="nmaster-classpath"/>

DELETE FROM products;

</sql >
</target>

Now | execute some of these tasks to set up the test database. Thiswill create adb folder under the springapp directory. Run 'ant createTables |oadData printData' — | have
included my output below.
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[trisberg@ ocal host springapp]$ ant createTabl es | oadData printData
Bui l dfile: build.xm

creat eTabl es:
[ echo] CREATE TABLES USI NG org. hsqgl db.jdbcDriver jdbc: hsqgl db: db/test
[sqgl] Executing comands
[sgl] 2 of 2 SQL statenents executed successfully

| oadDat a:
[ echo] LOAD DATA USI NG org. hsqgl db.jdbcDriver jdbc: hsql db: db/test
[sql] Executing comands
[sgl] 3 of 3 SQL statenments executed successfully

pri nt Dat a:
[ echo] PRI NT DATA USI NG org. hsql db.j dbcDriver jdbc: hsqgl db: db/t est
[sqgl] Executing comands
[sql] 1D, DESCRI PTI ON, PRI CE
[sqgl] 1, Lanp,5.78
[sqgl] 2, Tabl e, 75. 29
[sqgl] 3, Chair, 22.81

[sgl] 1 of 1 SQL statenents executed successfully

BUI LD SUCCESSFUL
Total tine: 2 seconds

Step 24 — Create a Data Access Object (DAO) implementation for JDBC.

| begin with creating a new 'springapp/src/db’ directory to contain any classes that are used for database access. In this directory | create a new interface called
'ProductManagerDao.java. Thiswill be the interface that defines the functionality that the DAQO implementation classes will provide —we could choose to have more than
one implementation.

springapp/sr c/db/ProductM anager Dao.java
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package db;

i mport bus. Product;
import java.util.List;

public interface Product Manager Dao {
public List getProductList();

public void increasePrice(Product prod, int pct);

I'll follow thiswith a class called 'ProductM anagerDaoJdbc.java that will be the JDBC implementation of thisinterface. Spring provides a JIDBC abstraction framework
that we will make use of. The biggest difference between using straight JDBC and Spring's JDBC framework is that you don't have to worry about opening and closing the
connection or any statements. It isall handled for you. Another advantage is that you won't have to catch any exceptions, unless you want to. Spring wraps all
SQLExceptionsin it's own unchecked exception hierarchy inheriting from DataA ccessException. If you want to you can catch this exception, but since most database
exceptions are impossible to recover from anyway, you might as well just et the exception propagate up to a higher level.

springapp/sr c/db/ProductM anager DaoJdbc.java

package db;

i mport bus. Product;

i mport java.util.List;

i mport java.sqgl.Result Set;

i mport java.sqgl.SQ.Exception

i mport java.sqgl. Types;

i mport javax.sql. Dat aSource;

i mport org.apache. cormons. | oggi ng. Log;

i mport org. apache. cormons. | oggi ng. LogFact ory;

i mport org.springfranmework.jdbc. obj ect. Mappi ngSql Query;
i mport org.springfranmework.jdbc. object. Sql Updat e;
i mport org.springfranmework.jdbc. core. Sql Par anet er;

public class Product Manager DaoJdbc i npl enents Product Manager Dao {

/** Logger for this class and subcl asses */
protected final Log |ogger = LogFactory. getlLog(getd ass());

private DataSource ds;

public List getProductlList() {

| ogger.info("Getting products!");

Product Query pgq = new Product Query(ds);
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return pq.execute();

}

public void increasePrice(Product prod, int pct) {
| ogger.info("lIncreasing price by " + pct + "%);
Sql Update su =
new Sql Updat e(ds, "update products set price = price * (100 + ?) / 100
where id = ?");
su. decl ar ePar anet er (new Sgl Par anet er ("i ncrease", Types.|NTECER));
su. decl ar ePar anet er (new Sgl Paraneter ("1 D', Types.|NTECER));
su. conpil e();
oj ect[] oa = new Object[2];
oa[ 0] = new I nteger(pct);
oa[ 1] = new Integer(prod.getld());
i nt count = su.update(oa);

| ogger.info("Rows affected: " + count);
}
public void set Dat aSour ce( Dat aSource ds) {
this.ds = ds;
}

cl ass Product Query extends Mappi ngSql Query {

Pr oduct Quer y( Dat aSour ce ds) {
super (ds, "SELECT id, description, price from products");
compi l e();

}

protected Object mapRow( ResultSet rs, int rowNum throws SQLException {
Product prod = new Product();
prod.setld(rs.getlnt("id"));
prod. set Description(rs.getString("description"));
prod. set Pri ce(new Doubl e(rs. get Doubl e("price")));
return prod;

Lets go over thetwo DAO methodsin this class. First, getProductList() creates a query object that will retrieve al the products. This query is executed and the results are

passed back as alist of Products. At the end of the class we can see the definition for this query class. | have implemented it as an inner class since we are not going to

reference it anywhere else, but | could just as well have made it a separate class. This query class extends MappingSglQuery, which isacentra classin Spring's JDBC
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framework. The idea behind this classis that you have to specify a SQL query when this classis created, and you are aso responsible for implementing the mapRow
method to map the data from each row into a class that represents the entity you are retrieving in your query. That'sit, that's al you have to provide. The rest is managed by
the framework. In the constructor of the ProductQuery class | passin the data source. This data source will be provided in a similar fashion to the way we wired up the
business objectsin Part 2, so we don't have to worry about retrieving a data source in our DAO class. In the constructor | also define the SQL query that we will use to
retrieve the products. The mapRow method will be called once for each row returned by the query. It creates anew Product and populates it based on the data retrieved
from the current row of the resultset. Y ou should not call getNext on the resultset, it is al handled by the framework. Thisis another example of an Inversion of Control
solution.

The second method increasePriceis utilizing an SglUpdate class. This class is passed the data source and an SQL update statement with placeholders for parameters. Same
syntax as a prepared statement in JDBC. In fact, that is what SglUpdate creates behind the scenes. For the parameters, we have to give them a name and declare what type
they are so that the framework can set them before the prepared statement is executed. After all parameters have been declared, we “compiles? the statement in JDO
fashion. Thiswill signal that we are done declaring parameters, and the framework will check to make sure that we have a matching declaration for each placeholder in the
SQL statement. Next we declare an Object array that will hold the parameter values that we are going to passin to the prepared statement. This array gets passed into the
update method of SglUpdate. The update method does return the count of rows affected.

| need to store the value of the primary key for each product in the Product class. This key will be used when | persist any changes to the object back to the database. To
hold thiskey | add a private field named 'id' complete with setters and getters to Product.java.

springapp/sr ¢/bus/Product.java

package bus;

inmport java.io.Serializable;

public class Product inplenents Serializable {
private int id;
private String description

private Doubl e price;

public void setld(int i) {

id=1i;

}

public int getld() {
return id;

}

public void setDescription(String s) {
description = s;

}

public String getDescription() {
return description;

}
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public void setPrice(Double d) {
price = d;

}

public Double getPrice() {
return price;

}

Now it istimeto test thiswhole DAO setup. Actually, we probably should have written the tests first, but since thisisatutorial style document I think it makes more sense
to introduce the actual code before the tests. | decided to test with alive database, so | will have to add dependencies for clearData and loadData to the junit task in the
build.xml. Thiswill ensure that we will have a consistent starting point for our tests.

<target nane="junit" depends="build, cl earDat a, | oadDat a" descri pti on="Run JUnit
Tests">

<junit printsunmary="on"
fork="fal se"
hal t onf ai | ure="fal se"
failureproperty="tests.failed"
showout put ="t rue" >
<cl asspath refid="master-classpath"/>
<formatter type="brief" usefile="false"/>

<bat cht est >
<fileset dir="${build. dir}">
<i nclude name="**/Test*.*"/>
</fil eset>
</ bat cht est >

</junit>

<fail if="tests.failed">

R R R R S S R S I R S S I I S S I S R S R R S I S I O S I O
R R R R S S S I R S S I S S I S R S R S I O S I I O S I O S
****  (One or nore tests failed! Check the output ... ****
khkkkhkhkkhkkkkhkhkhkhkhkkhkhkhkhkhkhkhkkhkhkhkhkkhkhhkhkhkhkhkkhkkhk kikhkhkhkkhk kikhkikkkkikikikkkkkk,k,kk*x

kkhkhhhkhkhhhdkhdhhhddhdhhdddhhdhhddhdddddrddddhdrddddrdddrdxdddhdxrrddhxx*x

</fail>
</target>

Next, | add a TestProductManagerDaoJdbc.javato our collection of unit tests. In the setup part | create a data source that will be used for testing.
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springapp/sr c/test/TestProductM anager DaoJdbc.java

package tests;

i mport java.util.List;

i mport java.util.Arraylist;

i mport junit.framework. Test Case;

i mport org.springfranmework.jdbc. dat asource. Dri ver Manager Dat aSour ce;
i mport db. Product Manager DaoJdbc;

i mport bus. Product;

public class Test Product Manager DaoJdbc extends Test Case {
private Product Manager DaoJdbc pndao;

public void setUp() {
pndao = new Product Manager DaoJdbc() ;
Dri ver Manager Dat aSour ce ds = new Dri ver Manager Dat aSour ce() ;
ds. setDriver d assNane("org. hsqgl db. j dbcDriver");
ds.setUrl ("jdbc: hsql db: db/test");
ds. set User nane("sa");
ds. set Password("");
pndao. set Dat aSour ce(ds) ;

}
public void testGetProductList() {
Li st | = pndao. get ProductList();
Product pl = (Product) |.get(0);
assert Equal s("Lanp", pl.getDescription());
Product p2 = (Product) |.get(1);
assert Equal s(" Tabl e", p2.getDescription());
}

public void testlncreasePrice() {

List 11 = pndao. get ProductLi st ();

Product pl = (Product) |1.get(0);

assert Equal s(new Doubl e("5.78"), pl.getPrice());
pndao. i ncreasePrice(pl, 10);

List 12 = pndao. get Product Li st();

Product p2 = (Product) |2.get(0);

assert Equal s(new Doubl e("6.36"), p2.getPrice());
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When we pass the unit tests, we can move on and modify the web application to make use of these new database persi stence capabilities.

Step 25 — Modify web application to use database persistence.

If we structured our application properly, we should only have to change the business classes to take advantage of the database persistence. The view and controller classes
should not have to be modified, since they should be unaware of any implementation details of the business classes. So let's add the persistence to the ProductM anager
class. | add areference to a ProductManagerDao interface plus a setter method for this reference. Which implementation that we actually use should beirrelevant to the
ProductManager class, and we will set this through a configuration option.

springapp/src/bus/ProductM anager .java

package bus;

i mport java.io. Serializable;
import java.util.Listlterator;
i mport java.util.List;

i mport db. Product Manager Dao;

public class Product Manager inplenments Serializable {

private Product Manager Dao pnd;
private List products;

public void setProduct Manager Dao( Pr oduct Manager Dao pnd) {
this.pmd = pnd;

}
/~k
public void setProducts(List p) {
products = p
}
*/
public List getProducts() {
products = pnd. get Product Li st ();
return products;
}
public void increasePrice(int pct) {
Listlterator Ii = products.listlterator();
while (lIi.hasNext()) {
Product p = (Product) li.next();
/~k
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doubl e newPrice = p.getPrice().doublevalue() * (100 + pct)/ 100;
p. set Pri ce(new Doubl e( newPrice))
*/
prd. i ncreasePrice(p, pct);
}
}
}

We will no longer rely on the product list that we have in memory. Every time getProductsis called, we will go out and query the database. The increasePrice method will
now delegate to the DA O to increase the price and the new price will be reflected the next time we call the getProducts method.

Next we need to modify the configuration file for the web application — springapp-serviet.xml.

springapp/war /W EB-I NF/springapp-ser viet.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<! DOCTYPE beans PUBLIC "-// SPRI NG / DTD BEAN / EN'
"http://ww.springfranmework. org/dtd/spring-beans. dtd">

<[F2r
- Application context definition for "springapp" D spatcherServlet.
-->
<beans>
<!-- Controller for the initial "Hello" page -->

<bean i d="springappController" class="web. SpringappController">
<property nane="product Manager" >
<ref bean="prodmMan"/>
</ property>
</ bean>

<l-- Validator and Form Controller for the "Price Increase" page -->

<bean i d="pricel ncreaseValidator" class="bus. PricelncreaseValidator"/>

<bean i d="pricel ncreaseForm' class="web. Pricel ncreaseFormController">
<property nane="sessi onFor m' ><val ue>t rue</ val ue></ property>
<property nane="comrandNane" ><val ue>pri cel ncr ease</ val ue></ property>
<property name="commandCl ass" ><val ue>bus. Pri cel ncrease</val ue></ property>
<property nane="val i dator"><ref bean="pri cel ncreaseVali dator"/></property>
<property nane="fornVi ew' ><val ue>pri cei ncrease</val ue></ property>
<property name="successVi ew'><val ue>hel | 0. ht nx/ val ue></ property>
<property name="product Manager" >

<ref bean="prodMan"/>
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</ property>
</ bean>

<bean i d="dat aSour ce"
cl ass="org. spri ngfranmework. j dbc. dat asour ce. Dri ver Manager Dat aSour ce" >
<property
nane="dri ver C assNane" ><val ue>or g. hsql db. j dbcDri ver </ val ue></ property>
<property nane="url">
<val ue>j dbc: hsql db: / Users/tri sberg/ projects/springapp/ db/test</val ue>
</ property>
<property name="user nane"><val ue>sa</val ue></ property>
<property nane="password"><val ue></val ue></ property>
</ bean>

<bean i d="prodManDao" cl ass="db. Product Manager DaoJdhc" >
<property nane="dat aSource">
<ref bean="dat aSource"/>
</ property>
</ bean>

<bean i d="prodMan" cl ass="bus. Product Manager" >
<property nane="product Manager Dao" >
<ref bean="prodManDao"/>
</ property>

& ==
<property nanme="products">
<list>
<ref bean="productl"/>
<ref bean="product2"/>
<ref bean="product3"/>
</list>
</ property>
—= >
</ bean>
<If--

<bean i d="product 1" cl ass="bus. Product">
<property nane="descri ption"><val ue>Lanp</val ue></ property>
<property name="price"><val ue>5. 75</ val ue></ property>

</ bean>

<bean i d="product 2" cl ass="bus. Product ">
<property nanme="descri ption"><val ue>Tabl e</ val ue></ property>
<property nanme="price"><val ue>75. 25</ val ue></ property>

</ bean>
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<bean i d="product 3" cl ass="bus. Product">
<property nanme="descri ption"><val ue>Chai r </ val ue></ property>
<property nane="price"><val ue>22. 79</ val ue></ property>

</ bean>

<bean i d="nessageSource"
cl ass="org. spri ngfranmewor k. cont ext. support. Resour ceBundl eMessageSour ce" >
<property nane="basenane"><val ue>nessages</val ue></property>

</ bean>

<bean i d="ur| Mappi ng"
cl ass="org. spri ngfranmewor k. web. servl et. handl er. Si npl eUr | Handl er Mappi ng" >
<property nane="nmappi ngs">
<pr ops>
<prop key="/hello. htni>spri ngappControll er</prop>
<prop key="/priceincrease. ht m'>pricel ncr easeFor nx/ prop>
</ props>
</ property>
</ bean>

<bean i d="vi ewResol ver"
cl ass="org. spri ngfranmewor k. web. servl et. vi ew. | nt er nal Resour ceVi ewResol ver" >

<property nane="vi ewC ass" >
<val ue>or g. spri ngf ramewor k. web. servl et. vi ew. Jst | Vi ew</ val ue>
</ property>
<property nane="prefix"><val ue>/ VEB- | NF/ j sp/ </ val ue></ pr operty>
<property nanme="suffi x"><val ue>. | sp</val ue></ property>
</ bean>
</ beans>

| remove the population of a set of products that were passed in to the ProductManager. | replace this by adding beans for a DataSource and a ProductM anagerDaoJdbc
implementation. The URL provided for the datasource includes the full path for the database location (/Users/trisberg/projects/springapp/db/test). Y ou will of course have

to adjust this to match your setup.

Now we can build and deploy the modified application. Run ‘ant undeploy deploy' to clean out any of the old classes and replace them with the new ones. Then fire up
Tomcat and pull up the application. The only difference you should see is the decimals limited to two positions due to the column being declared that way in the database.

Also, you should see any price increases remaining in effect even after you cycle the application server.

Step 26 — Fix the broken tests.
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We have radically changed the ProductManager implementation — we pushed all the functionality down to the ProductM anagerDao implementation, so now the old tests
fail. Tofix this| will create amock implementation of the ProductManagerDao. This implementation will basically mimic the functionality we had in the original
ProductManager.

springapp/sr c/tests/M ock ProductM anager Daol mpl.java

package tests;

i mport bus. Product;

i mport java.util.List;

i mport db. Product Manager Dao;
i mport bus. Product;

public class MdckProduct Manager Daol npl i npl enents Product Manager Dao {
private List products;

public void setProducts(List p) {
products = p;

}

public List getProductList() {
return products;
}

public void increasePrice(Product prod, int pct) {
doubl e newPrice = prod. getPrice().doublevalue() * (100 + pct)/100;
prod. set Pri ce(new Doubl e( newPrice));

Now we have to make sure to configure the 'TestSpringappController' and 'TestProductM anager' tests to use this mock implementation. For the "TestSpringappController' |
will modify the 'springapp-serviet.xml' file that | copied into the testWEB-INF directory (I knew it would be a good idea to make a copy of thisfile). Do not modify the
one located in war/WEB-INF — we need that one to stay asis so we can run the application in Tomcat. We move the list of products from the ProductManager to the
ProductManagerDao and give ProductManager areference to this DAO.

springapp/sr c/tests’'WEB-I NF/springapp-ser vlet.xml
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<?xm version="1.0" encodi ng="UTF-8"?>
<! DOCTYPE beans PUBLIC "-//SPRI NG / DTD BEAN / EN'
“http://wwmv. springframework. org/dtd/spring-beans. dtd">

<l--

- Application context definition for "springapp" D spatcherServlet.
-->

<beans>
<bean i d="spri ngappController" class="web. SpringappController">
<property nane="product Manager" >
<ref bean="prodhMan"/>
</ property>
</ bean>

<bean i d="prodManDao" cl ass="tests. MockProduct Manager Daol npl ">
<property name="products">
<list>
<ref bean="productl"/>
<ref bean="product2"/>
<ref bean="product3"/>
</list>
</ property>
</ bean>

<bean i d="prodMvan" cl ass="bus. Product Manager" >
<property nane="product Manager Dao" >
<ref bean="prodManDao"/>
</ property>
& =<
<property nanme="products">
<list>
<ref bean="productl"/>
<ref bean="product2"/>
<ref bean="product3"/>
</list>
</ property>
— >
</ bean>

<bean i d="product 1" class="bus. Product">
<property nane="descri pti on"><val ue>Lanp</val ue></ property>
<property nane="price"><val ue>5. 75</ val ue></ property>

</ bean>
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<bean i d="product 2" cl ass="bus. Product">
<property nane="descri ption"><val ue>Tabl e</ val ue></ property>
<property nane="price" ><val ue>75. 25</ val ue></ property>

</ bean>

<bean i d="product 3" cl ass="bus. Product">
<property nanme="descri pti on"><val ue>Chai r </ val ue></ property>
<property nanme="price"><val ue>22. 79</ val ue></ property>

</ bean>

</ beans>

For the TestProductM anager test case we will make similar modifications to the setUp method.

springapp/sr c/tests/'TestProductM anager .java

package tests;

i mport java.util.List;

i mport java.util.Arraylist;

i mport junit.framework. Test Case;
i mport db. Product Manager Dao;

i mport bus. Product Manager ;

i mport bus. Product;

public cl ass TestProduct Manager extends Test Case {
private Product Manager pm

public void setUp() {
pm = new Product Manager () ;
Product p = new Product();
p. set Description("Chair");
p. set Pri ce(new Doubl e("20.50"));
ArrayList al = new ArrayList();
al . add(p);
p = new Product ();
p. set Descri pti on(" Tabl e");
p. set Pri ce( new Doubl e("150.10"));
al . add(p);
/*
pm set Products(al);
*/
MockPr oduct Manager Daol npl pndao = new MockProduct Manager Daol nmpl () ;
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prndao. set Product s(al ) ;

pm set Product Manager Dao( pndao) ;
pm get Product s() ;

}
public void testGetProducs() {
List | = pm get Products();
Product pl = (Product) |.get(0);
assert Equal s("Chair", pl.getDescription());
Product p2 = (Product) |.get(1);
assert Equal s("Tabl e", p2.getDescription());
}

public void testlncreasePrice() {
pmincreasePrice(10);
List | = pm get Products();
Product p = (Product) |.get(0);
assert Equal s(new Doubl e("22.55"), p.getPrice());
p = (Product) |.get(1);
assert Equal s(new Doubl e("165. 11"), p.getPrice());

Compile everything and run the tests. They should run successfully now.

There are still afew things | would like to improve upon. To begin with, we are not using a connection pool which isamust for any serious web application deployment.
We are also using HSQL in a standalone made, which is limiting us to one connection at atime. This of course will not scale. Another issue that we are not dealing with is
concurrency. Two users could increase prices simultaneously and they would be a bit surprised by seeing the combined effect of their actions. I'll leave these improvements
up to you for now — | might add them in an additional part to this document in the future.

Back

Copyright © 2003-2005, Thomas Risberg

http://www.springframework.org/docs/MVC-step-by-step/Spring-MVC-step-by-step-Part-4.html (17 of 17) [2-10-2007 16:38:45]



	springframework.org
	Spring MVC step-by-step
	Spring MVC step-by-step Part 1
	Spring MVC step-by-step Part 2
	Spring MVC step-by-step Part 3
	Spring MVC step-by-step Part 4


