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The class start with presentation of Spring, then do the code presentation of Spring.

Overview

The Spring Framework is a layered Java/J2EE application framework based on code published in Expert One-on-One J2EE Design and Development. The Spring Framework provides a simple approach to development that does away with numerous properties files and helper classes littering the codebase. 

Special Feature

· Spring is both comprehensive and modular 
· Spring has a layered architecture, meaning that you can choose to use just about any part of it in isolation, yet its architecture is internally consistent.
· Spring is designed from the ground up to help you write code that's easy to test 

· Spring is an increasingly important integration technology 

Architectural benefits of Spring 

· No custom properties file formats
· Spring can eliminate the need to use a variety of custom properties file formats, by handling configuration in a consistent way throughout applications and projects. With Spring you simply look at the class's JavaBean properties or constructor
· Reducing the cost of programming
· Spring can facilitate good programming practice by reducing the cost of programming to interfaces, rather than classes, almost to zero.
· Easy to test 
· Applications built using Spring are very easy to unit test.
· Flexibility

· Consistent framework for data access 
· using JDBC or an O/R mapping product such as TopLink, Hibernate or a JDO implementation.
· simple programming model 
· Spring provides a consistent, simple programming model in many areas, making it an ideal architectural "glue." You can see this consistency in the Spring approach to JDBC, JMS, JavaMail, JNDI and many other important APIs.
Seven modules shown in the diagram below 
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How Spring works

· working with JavaBeans 

· org.springframework.beans
· The core of Spring is the org.springframework.beans package, designed for working with JavaBeans. This package typically isn't used directly by users, but underpins much Spring functionality.
· bean factory

· Singleton
· in this case, there's one shared instance of the object with a particular name, which will be retrieved on lookup. This is the default, and most often used, mode. 
· Prototype
· in this case, each retrieval will result in the creation of an independent object. For example, this could be used to allow each caller to have its own distinct object reference.
· org.springframework.beans.factory.BeanFactory

· implement your own BeanFactory or BeanDefinitionReader 

· XmlBeanFactory 
· This parses a simple, intuitive XML structure defining the classes and properties of named objects. We provide a DTD to make authoring easier.
· DefaultListableBeanFactory
· This provides the ability to parse bean definitions in properties files, and create BeanFactories programmatically.
JDBC abstraction and data access exception hierarchy 

· JDBC abstraction 

· Connection leaks can quickly bring applications down under load 

· The relatively uninformative SQLException 
· JDBC does not offer an exception hierarchy, but throws SQLException in response to all errors.
· Spring addresses 

· framework takes care of all exception handling
· providing a meaningful exception hierarchy for your application code 
O/R mapping integration 

· Session management 
· Spring offers efficient, easy, and safe handling of units of work such as Hibernate or TopLink Sessions.

· Spring can transparently create and bind a session to the current thread, using either a declarative, AOP method interceptor approach, or by using an explicit, "template" wrapper class at the Java code level.
· Resource management 
· Spring application contexts can handle the location and configuration of Hibernate SessionFactories, JDBC datasources, and other related resources. This makes these values easy to manage and change.
· Integrated transaction management 
· Spring allows you to wrap your ORM code with either a declarative, AOP method interceptor, or an explicit 'template' wrapper class at the Java code level. In either case, transaction semantics are handled for you, and proper transaction handling (rollback, etc.) in case of exceptions is taken care of.
· Exception wrapping
· Spring can wrap exceptions from the ORM layer, converting them from proprietary (possibly checked) exceptions, to a set of abstracted runtime exceptions.
· To avoid vendor lock-in 
· Spring can make the eventual switch much easier. Spring's abstraction of your ORM tool's Transactions and Exceptions, along with its IoC approach which allow you to easily swap in mapper/DAO objects implementing data-access functionality, make it easy to isolate all ORM-specific code in one area of your application, without sacrificing any of the power of your ORM tool.
· Ease of testing 
· Spring's inversion of control approach makes it easy to swap the implementations and locations of resources such as Hibernate session factories, datasources, transaction managers, and mapper object implementations (if needed). This makes it much easier to isolate and test each piece of persistence-related code in isolation.
MVC web framework 

· Powerful MVC web framework

· Clean division between controllers, JavaBean models, and views 

· Very flexible
· Unlike Struts, which forces your Action and Form objects into concrete inheritance (thus taking away your single shot at concrete inheritance in Java), Spring MVC is entirely based on interfaces.
· Provides interceptors 
· making it easy to factor out behavior common to the handling of many requests.
· Truly view-agnostic
· You don't get pushed to use JSP if you don't want to; you can use Velocity, XLST or other view technologies.
· Easy to test 
· Spring Controllers are configured via IoC like any other objects.

· Spring MVC web tiers are typically easier to test than Struts web tiers, due to the avoidance of forced concrete inheritance and explicit dependence of controllers on the dispatcher servlet.
· Integrated framework 
· The web tier becomes a thin layer on top of a business object layer. This encourages good practice.
Testing

· Easy to test

· IoC facilitates unit testing

· Applications don't contain plumbing code directly using J2EE services such as JNDI, which is typically hard to test 

· Spring bean factories or contexts can be set up outside a container 

· org.springframework.test package 

· Ability to populate JUnit test cases via Dependency Injection 

· Ability to cache container configuration between test cases 

· Create a transaction around each test method and roll it back at the conclusion of the test by default 

Summary

· Spring is a powerful framework that solves many common problems in J2EE 

· Spring is unique in that it uses its IoC container as the basic building block in a comprehensive solution 

· provides a unique data access abstraction 

· provides a unique transaction management abstraction 

· provides a powerful and flexible MVC web framework 

2nd part of presentation
Prerequisites

· Java SDK

· Ant

· Apache Tomcat

Development Directory

· Create a directory anywhere on your computer. Eg. /Users/trisberg/projects/springapp

· Create following directories:

· src

· Will hold all your Java source files

· war

· Will hold everything that will go into your application’s war file. Holds all source files other then .java. Eg. Jsp.

Index.jsp in war directory

<html>
<head><title>Example :: Spring Application</title></head>
<body>
<h1>Example - Spring Application</h1>
<p>This is my test.</p>
</body>
</html> 

Create a WEB-INF folder inside your war folder and create a file called web.xml
<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE web-app PUBLIC '-//Sun Microsystems, Inc.//DTD Web Application 2.3//EN' 'http://java.sun.com/dtd/web-app_2_3.dtd'>

<web-app>


</web-app> 

Deploying The Application

· Download a build.xml ant task file from http://cs.calstatela.edu:4044/csHospital/p

 HYPERLINK "http://cs.calstatela.edu:4044/csHospital/presentation/build.xml.txt" \t "_parent" resentation/build.xml.txt
Personalizing build.xml

· Create a file in the root of your web development folder called build.properties.

· Example contents of the file:


# Ant properties for building the springapp

appserver.home=${user.home}/jakarta-tomcat-5.0.28
deploy.path=${appserver.home}/webapps

tomcat.manager.url=http://localhost:8080/manager
tomcat.manager.username=admin
tomcat.manager.password=tomcat 

Deployment

· If you got your war.xml set up correctly, you can now deploy your application by typing a

· ant deploy

· To test that your deployment went succesfully type

· ant list

· If your application is not found in the list

· Ant install

· You can now see your index.jsp under

· http://localhost:8080/springapp/index.jsp
Download Spring

· http://www.springframework.org/downloa

 HYPERLINK "http://www.springframework.org/download" \t "_parent" d
· Unzip your files, as you will need several of those files to run your application
Update your web.xml

· Can be found at


http://cs.calstatela.edu:4044/csHospital/p

 HYPERLINK "http://cs.calstatela.edu:4044/csHospital/presentation/web.xml.txt" \t "_parent" resentation/web.xml.txt
· This makes all urls ending with a .htm extension reroute to the springapp dispatcher
Create a springapp-servlet.xml 

· This is the file where definitions used by the DispatcherServlet should be entered .

· An example of this file can be found in the Spring distributions sample/skeletons/webapp-minimal directory

· The example we will be using can be found at http://cs.calstatela.edu:4044/csHospital/present

 HYPERLINK "http://cs.calstatela.edu:4044/csHospital/presentation/springapp-servlet.xml.txt" \t "_parent" ation/springapp-servlet.xml.txt
· Save this file into yourapplication/war/WEB-INF/
Copy jars to WEB-INF/lib

· Create a directory in your /war/WEB-INF directory

· Copy spring.jar, commons-logging.jar,  log4j.jar into your newly created lib directory.

Create your Controller 

· Most basic controller:

import org.springframework.web.servlet.mvc.Controller;
import org.springframework.web.servlet.ModelAndView;

import javax.servlet.ServletException;
import javax.servlet.http.HttpServletRequest;
import javax.servlet.http.HttpServletResponse;

import java.io.IOException;

public class SpringappController implements Controller {

public ModelAndView handleRequest(HttpServletRequest request, HttpServletResponse response)
throws ServletException, IOException {
return new ModelAndView("");
} 

Build the Application 

· Run ant build to compile your files

Create a View 

· Create a simple jsp file and put it in your war directory

<html>
<head><title>Example :: Spring Application</title></head>
<body>
<h1>Hello - Spring Application</h1>
<p>Greetings.</p>
</body>
</html> 

Modify the SpringAppContoller to forward to this view

· You will need to alter your SpringappController.java file.

· Our example can be seen at 


http://cs.calstatela.edu:4044/csHospital/present

 HYPERLINK "http://cs.calstatela.edu:4044/csHospital/presentation/SpringappController.java.txt" \t "_parent" ation/SpringappController.java.txt
· If everything went right, you should be able to access your hello.jsp by going to
· http://localhost:8080/springapp/hello.htm
Improve View

· Create a /WEB-INF/jsp directory and move all your jsp files there.

· Add the following tag to the top of your jsp pages

· <%@ taglib prefix="c" uri="http://java.sun.com/jstl/core" %>

Make changes to your controller

· Add the following lines to your SpringappController.java 

· String now = (new java.util.Date()).toString(); 

· return new ModelAndView("WEB-INF/jsp/hello.jsp", "now", now); 

Modify hello.jsp

· Add the following line

 <p> Greetings, it is now <c:out value=“${now}” /> </p>

· As a result your page should now display the current data passed from the controller.

· DATA FLOW:

· 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. 

Simplifications

· If you no longer want to have the /WEB-INF prefix and .jsp suffix in your return line of the controller (ie. return new ModelAndView("WEB-INF/jsp/hello.jsp" ) add the following lines into your springapp-servlet.xml:

<bean id="viewResolver" class="org.springframework.web.servlet.view.InternalResourceViewResolver"> 



<property name="viewClass">



<value>org.springframework.web.servlet.view.JstlView
</value>


</property> 


<property name="prefix">



<value>




/WEB-INF/jsp/



</value>


</property> 


<property name="suffix">



<value>.jsp</value>


</property> 

</bean> 

· Now your return statement just needs to be return new ModelAndView("hello", "now", now);  with the first parameter automatically going to /WEB-INF/jsp/hello.jsp
Some business logic beans

· http://cs.calstatela.edu:4044/csHospital/p

 HYPERLINK "http://cs.calstatela.edu:4044/csHospital/presentation/Product.java.txt" \t "_parent" resentation/Product.java.txt

Java Bean with setters and getters for each project.
· http://cs.calstatela.edu:4044/csHospital/p

 HYPERLINK "http://cs.calstatela.edu:4044/csHospital/presentation/ProductManager.java.txt" \t "_parent" resentation/ProductManager.java.txt

Java Bean maintaining a List of products.
Modifications to controller to use the new beans

· http://cs.calstatela.edu:4044/csHospital/p

 HYPERLINK "http://cs.calstatela.edu:4044/csHospital/presentation/businessLogicForController.txt" \t "_parent" resentation/businessLogicForController.txt
· The map returned by this class will have the current date, and also all the products.
Modify hello.jsp

· <%@ include file="/WEB-INF/jsp/include.jsp" %>

<html>
<head><title></title></head>
<body>
<h1></h1> 


<p><c:out value="${model.now}"/>
</p>
<h3>Products</h3> 


<c:forEach items="${model.products}" var="prod"> <c:out value="${prod.description}"/> 


<i>$<c:out value="${prod.price}"/></i>


<br><br> 


</c:forEach> 


</body> </html> 

Automatically populate the business logic beans

· Done via springapp-servlet.xml


Updated one can be seen here:

http://cs.calstatela.edu:4044/csHospital/pres

 HYPERLINK "http://cs.calstatela.edu:4044/csHospital/presentation/updatedspringapp-servlet.txt" \t "_parent" entation/updatedspringapp-servlet.txt
(rename it to springapp-sevlet.xml if you want to use it)
Adding A Form

· Copy spring-framework/dist/spring.tld to /WEB-INF directory

· Add the following to web.xml:

<taglib> <taglib-uri>/spring</taglib-uri> <taglib-location>/WEB-INF/spring.tld</taglib-location> </taglib> 

Create a form

· Declare the form in a jsp page using the regular html form declarations, but also add a <spring> tag.

· Example:


http://cs.calstatela.edu:4044/csHospital/presentation/pricein

 HYPERLINK "http://cs.calstatela.edu:4044/csHospital/presentation/priceincrease.jsp.txt" \t "_parent" crease.jsp.txt
NOTE(remember to keep all your jsp files in /WEB-INF/jsp
· The <spring:bind> tag is used to bind an <input> form element to a command object PriceIncrease.java, that is used together with the form. 

· 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. 

PriceIncrease.java

· Can be found at http://cs.calstatela.edu:4044/csHospital/present

 HYPERLINK "http://cs.calstatela.edu:4044/csHospital/presentation/priceIncrease.java.txt" \t "_parent" ation/priceIncrease.java.txt
· When user clicks submit, the PriceIncreaseValidator.java file takes control. The method validate is called.

PriceIncreaseValidator.java can be found at


http://cs.calstatela.edu:4044/csHospital/priceInc

 HYPERLINK "http://cs.calstatela.edu:4044/csHospital/priceIncreaseValidator.java.txt" \t "_parent" reaseValidator.java.txt
Adding this form to the view

· Now we need to add an entry in the springapp-servlet.xml file to define the new form and controller. 

· We define properties for command object and validator. We also specify two views, one that is used for the form and one that we will go to after successful form processing. 

· We need to update springapp-servlet.xml again.


updates: http://cs.calstatela.edu:4044/csHospital/presentation/formsprin

 HYPERLINK "http://cs.calstatela.edu:4044/csHospital/presentation/formspringapp-servlet.xml.txt" \t "_parent" gapp-servlet.xml.txt
Finally, we add a controller

· The controller can be found at

http://cs.calstatela.edu:4044/csHospital/present

 HYPERLINK "http://cs.calstatela.edu:4044/csHospital/presentation/PriceIncreaseFormController.java.txt" \t "_parent" ation/PriceIncreaseFormController.java.txt
· The onSubmit method gets control  calls the increasePrice method on the ProductManager object.  
Finally, add some errors

· Modify the messages.properties file to look like this:


title=SpringApp
heading=Hello :: SpringApp
greeting=Greetings, it is now
priceincrease.heading=Price Increase :: SpringApp error.not-specified=Percentage not specified!!! error.too-low=You have to specify a percentage higher than {0}! 


error.too-high=Don't be greedy - you can't raise prices by more than {0}%! 


required=Entry required. 


typeMismatch=Invalid data. typeMismatch.percentage=That is not a number!!! 

Spring MVC vs Struts framework

Logical Mapping: Similar Yet Different Frameworks
Struts and Spring are fundamentally similar implementations of the Model View Controller (MVC) architectural pattern. They are both intended primarily for the Model 2 type of development, which is based on the core J2EE components servlet and JSP. Developers familiar with Struts should make the conceptual transition from one framework to the other rather easily. Both frameworks have clearly delineated boundaries for the components that serve the roles of the View, Controller, and, in the case of Spring, Model. 

· Similarities stop at the implementation level. The Struts design is based on concrete inheritance, meaning that each custom action has to be in an inheritance hierarchy of the Struts Action component. Because Spring controllers are interfaces, any component can play the role of the controller. This gives application designers more flexibility in the design of components. 

· At the framework component level, Struts requires use of Struts-specific objects, such as Form Beans (static or dynamic), Actions, Action Mappings, Action Forwards, and Request Processors. Spring MVC is more flexible, as all its major components are defined as interfaces. 

Struts Is a Web Framework Only
· Struts addresses only the presentation aspects of application development. On the other hand, Spring MVC is an integral part of the Spring framework, which fully integrates Spring with the rest of the frameworks that manage business components as well as other aspects of Spring enterprise development. 

· Now let’s look at the frameworks’ components in more detail. 

Struts Actions Are Roughly Spring Controllers 

· In Struts, Actions are core "processing" objects of the framework. They play the role of controllers in the MVC pattern. Spring's alternative to Struts Actions is the Controller interface. In other words, Controllers process user input and dispatch to view components in Spring. The most significant differences between the Struts Action and the Spring Controller are that Actions are abstract classes and Controllers are interfaces. In order to be configured as a Spring MVC controller, an object would need only to implement the following method: 

     ModelAndView handleRequest(HttpServletRequest request, HttpServletResponse response) 
     throws Exception; 

· This design (also known as "design by interface") minimizes the coupling between the application and the framework itself. Also, it gives the architect greater flexibility in the design of the Controllers. With this in mind, the simplest intermediary transition step from Struts to Spring is to rewrite Actions so they implement the Controller interfaces and reuse the existing code. This allows incremental removal of all the Struts dependencies while keeping the application operational. 

· Spring offers other Action alternatives as well. A number of framework-supplied Controller implementations match the most common Web application tasks. Some of the supplied Controllers match the more specialized Struts Actions with which you may be familiar. For instance, if you use DispatchActions, MultiActionControllers and the more elaborate AbstractWizardFormControllers will be helpful. 

No Action Forms
· One of the biggest and the most positive differences in the Spring framework is that it has no specialized ActionForm objects. The framework supports binding of HTTP form values directly into POJOs (Plain Old Java Objects). This feature greatly simplifies application maintenance by limiting the number of classes to create and maintain. 

· In this case, the migration would mean dropping form beans and using domain objects directly. However, this is not a mandatory step since you can still use Form Bean objects as a map between the form inputs and domain objects. In Spring MVC, special-purpose Controllers that extend the AbstractFormController implementation support form-backed beans. 

ActionForwards vs. ModelAndView
· In Struts ActionMapping, objects are pointers into presentation resources (Actions, JSPs, Tiles, HTML files, etc.). The closest component in Spring MVC to ActionMapping is the ModelAndView interface. Spring Controllers return implementations of the ModelAndView interface, which like a Controller can be custom implemented. Or, if appropriate, you can use the ModelAndView implementation supplied by Spring MVC. 

· As the name implies, ModelAndView objects have Model and View components. Model components contain the business object to be displayed via the View component. Depending on the scenario, ModelAndView implementations may not have any Model components included. They may simply forward into some form of an actual View component (JSP, XSLT, Tiles, HTML, XML, etc.). 

Custom JSP Tags
· tasks Spring MVC relies on the expressive power of the standard JSP tag libraries. Unlike Struts, Spring MVC does not supply separate tag libraries for HTML, logic, or bean processing. It offers only a small tag library (Spring) that enables binding of Command objects into Web forms. For all other, the standard template libraries (JSTL) should be used. 

At the end of class

We discuss about why people still using struct

struct - older

spring - newer cover the limitation of struct

spring - allow struct also

struct - writer still can write code by themselves - then can implement
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