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Figure 6-2. The Storefront Conceptual Model
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The Class Diagram for the Storefront Business Objects
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struts

JavaBean

abstract public class BaseBusinessObject

implements java.io.Serializable {

private Integer id;

private String displayLabel;

private String description;

public Integer getld() {

return id;

public void setld(Integer id) {

this.id = id;

public void setDescription(String description) {

this.description = description;

public String getDescription() {



return description;

public void setDisplayLabel(String label) {

this.displayLabel = label;

public String getDisplayLabel() {

return displayLabel;

OrderBO

import java.math.BigDecimal;

import java.sqgl.Timestamp;

import java.util.lterator;

import java.util.List;

import java.util.LinkedList;

public class OrderBO extends BaseBusinessObject {

private List lineltems;



private CustomerBO customer;

private double totalPrice;

private Integer customerld;

private String orderStatus;

private Timestamp submittedDate;

public OrderBO() {

superQ;

lineltems = new LinkedList();

public OrderBO( Integer id, Integer custld, String orderStatus,

Timestamp submittedDate, double price ){

this.setld(id);

this.setCustomerld(custid);

this.setOrderStatus(orderStatus);

this.setSubmittedDate(submittedDate);

this.setTotalPrice(price);



public void setCustomer( CustomerBO owner ){

customer = owner;

public CustomerBO getCustomer(){

return customer;

public double getTotalPrice(){

return this.totalPrice;

private void setTotalPrice( double price ){

this.totalPrice = price;

public void setLineltems( List lineltems ){

this.lineltems = lineltems;



public List getLineltems(){

return lineltems;

public void addLineltem( LineltemBO lineltem ){

lineltems.add( lineltem );

public void removeLineltem( LineltemBO lineltem ){

lineltems.remove( lineltem );

public void setCustomerld(Integer customerld) {

this.customerld = customerld;

public Integer getCustomerld() {

return customerld;



public void setOrderStatus(String orderStatus) {

this.orderStatus = orderStatus;

public String getOrderStatus() {

return orderStatus;

public void setSubmittedDate(Timestamp submittedDate) {

this.submittedDate = submittedDate;

public Timestamp getSubmittedDate() {

return submittedDate;

private void recalculatePrice (){

double totalPrice = 0.0;

if ( getLineltems() !'= null ){

Iterator iter = getLineltems().iterator();
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# The SQL DDL for the Storefront Application

# (Apache Struts by O'Reilly)

# Chuck Cavaness

# Execute the next line if you need to clear the storefront database

DROP DATABASE storefront;

# Creates the initial database

CREATE DATABASE storefront;



# Make sure you are creating the tables in the storefront tablespace

use storefront;

CREATE TABLE CATALOG(

id int NOT NULL,

displaylabel varchar(50) NOT NULL,

featuredcatalog char(1) NULL,

description varchar(255) NULL

);

ALTER TABLE CATALOG ADD

CONSTRAINT PK_CATALOG PRIMARY KEY(id);

CREATE TABLE CUSTOMER (

id int NOT NULL ,

firsthame varchar(50) NOT NULL,

lastname varchar(50) NOT NULL,

email varchar(50) NOT NULL ,

password varchar(15) NOT NULL,

description varchar(255) NULL,

creditStatus char(1) NULL,

accountstatus char(1) NULL,

accountnumber varchar(15) NOT NULL



);

ALTER TABLE CUSTOMER ADD

CONSTRAINT PK_CUSTOMER PRIMARY KEY (id);

CREATE TABLE ITEM (

id int NOT NULL ,

itemnumber varchar (255) NOT NULL ,

description varchar (255) NULL,

baseprice decimal(9,2) NOT NULL,

manufacturer varchar (255) NOT NULL,

sku varchar (255) NOT NULL,

upc varchar (255) NOT NULL,

minsellingunits int NOT NULL,

sellinguom varchar (255) NOT NULL,

onhandquantity int NOT NULL,

featuredescl varchar (255) NULL,

featuredesc?2 varchar (255) NULL,

featuredesc3 varchar (255) NULL,

smallimageurl varchar (255) NULL,

largeimageurl varchar (255) NULL



ALTER TABLE ITEM ADD

CONSTRAINT PK_ITEM PRIMARY KEY (id);

CREATE TABLE CATALOGITEM_ LNK(

catalogid int NOT NULL ,

itemid int NOT NULL

ALTER TABLE CATALOGITEM_LNK ADD

CONSTRAINT PK_CATALOGITEM_LNK PRIMARY KEY (catalogid, itemid);

ALTER TABLE CATALOGITEM_LNK ADD

CONSTRAINT FK_CATALOGITEM_LNK_CATALOG FOREIGN KEY

(catalogid) REFERENCES CATALOG(id);

ALTER TABLE CATALOGITEM_LNK ADD

CONSTRAINT FK_CATALOGITEM_LNK_ITEM FOREIGN KEY

(itemid) REFERENCES ITEM(id);

CREATE TABLE PURCHASEORDER (

id int NOT NULL,

customerid int NOT NULL,

submitdttm timestamp NOT NULL ,

status varchar (15) NOT NULL,

totalprice decimal(9,2) NOT NULL,



ALTER TABLE PURCHASEORDER ADD

CONSTRAINT PK_PURCHASEORDER PRIMARY KEY (id);

ALTER TABLE PURCHASEORDER ADD

CONSTRAINT FK_PURCHASEORDER_CUSTOMER FOREIGN KEY

(customerid) REFERENCES CUSTOMER(id);

CREATE TABLE LINEITEM (

id int NOT NULL,

orderid int NOT NULL,

itemid int NOT NULL,

lineitemnumber int NULL,

extendedprice decimal(9, 2) NOT NULL,

baseprice decimal(9, 2) NOT NULL,

quantity int NOT NULL

ALTER TABLE LINEITEM ADD

CONSTRAINT PK_LINEITEM PRIMARY KEY (id);

ALTER TABLE LINEITEM ADD

CONSTRAINT FK_LINEITEM_ORDER FOREIGN KEY

(orderid) REFERENCES PURCHASEORDER(id);



ALTER TABLE LINEITEM ADD

CONSTRAINT FK_LINEITEM_ITEM FOREIGN KEY

(itemid) REFERENCES ITEM(id);

DDL

SQL

Object to Relational Mapping Framework(ORM)

[ ) JDBC
[ ORM
) Object-Relational Mapping
°
ORM
Product URL
TopLink http://www.objectwave.com/html/Main.html
CocoBase http://www.cocobase.com
Torque http://jakarta.apache.org/turbine/torque/index.html

ObJectRelationalBridge

FrontierSuite

Castor

http://objectbridge.sourceforge.net

http://www.objectfrontier.com

http://castor.exolab.org



FreeFORM http://www.chimu.com/projects/form

Expresso http://www.jcorporate.com
JRelationalFramework http://jrf.sourceforge.net
VBSF http://www.objectmatter.com
Jgrinder http://sourceforge.net/projects/jgrinder
//
//
Data
Access Object(DAO)
http://www.object-relational.com/object-relational.html.
Java

Storefront

storefront
)
)
)

ObjectRelationBrideg
xml Xml

<ClassDescriptor id="120">

<class.name>com.oreilly.struts.storefront.businessobjects.CustomerBO</class.name>



<table.name>CUSTOMER</table.name=>

<FieldDescriptor id="1">

<field.name>id</field.name=>

<column.name=>id</column.name=>

<jdbc_type=INTEGER</jdbc_type=>

<PrimaryKey>true</PrimaryKey>

<autoincrement>true</autoincrement>

</FieldDescriptor=>

<FieldDescriptor id="2">

<field.name>firstName</field.name>

<column.name=>firstname</column.name=>

<jdbc_type=>VARCHAR</jdbc_type>

</FieldDescriptor=>

<FieldDescriptor id="3">

<field.name>lastName</field.name=>

<column.name=>lastname</column.name>

<jdbc_type>VARCHAR</jdbc_type=>

</FieldDescriptor=>

<FieldDescriptor id="4">

<field.name=email</field.name>



<column.name>email</column.name>

<jdbc_type>VARCHAR</jdbc_type=>

</FieldDescriptor=

<FieldDescriptor id="5">

<field.name>password</field.name>

<column.name>password</column.name=>

<jdbc_type>VARCHAR</jdbc_type>

</FieldDescriptor=>

<FieldDescriptor id="6">

<field.name>accountStatus</field.name>

<column.name>accountstatus</column.name=>

<jdbc_type=>CHAR</jdbc_type>

</FieldDescriptor=

<FieldDescriptor id="7">

<field.name>creditStatus</field.name=>

<column.name=>creditstatus</column.name>

<jdbc_type=>CHAR</jdbc_type>

</FieldDescriptor=>

<CollectionDescriptor id="1">

<cdfield.name>submittedOrders</cdfield.name>



<items.class>=com.oreilly.struts.storefront.businessobjects.OrderBO</items.class>

<inverse_fk_descriptor_ids>2</inverse_fk_descriptor_ids>

</CollectionDescriptor>

</ClassDescriptor=

xml jdbc

ObjectRelationalBridge

<?xml version="1.0" encoding="UTF-8"?>

<IDOCTYPE MappingRepository SYSTEM "repository.dtd™ [

<IENTITY user SYSTEM "repository_user.xml*>

<IENTITY junit SYSTEM "repository_junit.xml">

<IENTITY internal SYSTEM "repository_internal.xml">

1=

<MappingRepository>

<JdbcConnectionDescriptor id="default>

<dbms.name>MsSQLServer2000</dbms.name=>

<jdbc.level=1.0</jdbc.level>

<driver.name>com.ddtek.jdbc.sqlserver.SQLServerDriver</driver.name>

<url.protocol>=jdbc</url.protocol>

<url.subprotocol>datadirect:sqlserver</url.subprotocol>



<url.dbalias>//localhost:1433;DatabaseName=storefront;SelectMethod=cursor</url.dbalias>

<user.name=>sa</user.name=>

<user.passwd></user.passwd>

</JdbcConnectionDescriptor=

<I-- include user defined mappings here -->

&user;

<I-- include ojb internal mappings here -->

&internal;

</MappingRepository>
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package com.oreilly.struts.storefront.service;

import java.util.List;

import com.oreilly.struts.storefront.catalog.view.ltemDetailView;

import com.oreilly.struts.storefront.catalog.view.ltemSummaryView;

import com.oreilly.struts.storefront.framework.exceptions.DatastoreException;

import com.oreilly.struts.storefront.framework.security.lAuthentication;



public interface IStorefrontService

extends lIAuthentication {

public List getFeaturedltems()

throws DatastoreException;

public ItemDetailView getltemDetailView( String itemld )

throws DatastoreException;

DAOImplementationA DAOImplementationB

ObjectRelationalBridge

package com.oreilly.struts.storefront.service;

import java.sgl.Timestamp;

import java.util.List;

import java.util.ArrayList;

import com.oreilly.struts.storefront.catalog.view.ltemDetailView;

import com.oreilly.struts.storefront.catalog.view.ltemSummaryView;

import com.oreilly.struts.storefront.framework.security.l Authentication;

import com.oreilly.struts.storefront.customer.view.UserView;

import com.oreilly.struts.storefront.businessobjects.*;

/7 Import the exceptions used



import com.oreilly.struts.storefront.framework.exceptions.DatastoreException;

import

com.oreilly.struts.storefront.framework.exceptions.InvalidLoginException;

import

com.oreilly.struts.storefront.framework.exceptions.ExpiredPasswordException;

import

com.oreilly.struts.storefront.framework.exceptions.AccountLockedException;

/7 Import the implementation specific packages

import org.odmg.>;

import ojb.odmg.*;

public class StorefrontServicelmpl

implements IStorefrontService{

// Implementation specific references

Implementation odmg = null;

Database db = null;

/**

* Create the service, which includes initializing the persistence

* framework.

>/

public StorefrontServicelmpl()



throws DatastoreException {

superQ;

initQ);

/**

* Return a list of items that are featured.

>/

public List getFeaturedltems()

throws DatastoreException {

// Start a transaction

Transaction tx = odmg.newTransaction();

tx.begin();

List results = null;

try{

OQLQuery query = odmg.newOQLQuery();

// Set the OQL select statement

query.create( "select featuredltems from

ItemBO.class.getName() );

results = (List)query.execute();

tx.commit();



Jcatch( Exception ex ){

// Rollback the transaction

tx.abort();

ex.printStackTrace();

throw DatastoreException.datastoreError(ex);

int size = results.size();

List items = new ArrayList();

for(inti =0; i < size; i++ ){

ItemBO itemBO = (ltemBO)results.get(i);

ItemSummaryView newView = new ltemSummaryView();

newView.setld( itemBO.getld().toString() );

newView.setName( itemBO.getDisplayLabel() );

newView.setUnitPrice( itemBO.getBasePrice() );

newView.setSmalllmageURL( itemBO.getSmalllmageURL() );

newView.setProductFeature( itemBO.getFeaturel() );

items.add( newView );

return items;



/**

* Return an detailed view of an item based on the itemld argument.

>/

public ItemDetailView getltemDetailView( String itemld )

throws DatastoreException{

// Start a transaction

Transaction tx = odmg.newTransaction();

tx.begin();

List results = null;

try{

OQLQuery query = odmg.newOQLQuery();

// Set the OQL select statement

String queryStr = "select item from * + ItemBO.class.getName();

queryStr += " where id = $1";

query.create(querysStr);

query.bind(itemlid);

// Execute the transaction

results = (List)query.execute();

tx.commit();

Jcatch( Exception ex ){



// Rollback the transaction

tx.abort();

ex.printStackTrace();

throw DatastoreException.datastoreError(ex);

//

if (results.iseEmpty() ){

throw DatastoreException.objectNotFound();

ItemBO itemBO = (ItemBO)results.get(0);

// Build a ValueObject for the Item

ItemDetailView view = new ltemDetailView();

view.setld( itemBO.getld().toString() );

view.setDescription( itemBO.getDescription() );

view.setLargelmageURL( itemBO.getLargelmageURL() );

view.setName( itemBO.getDisplayLabel() );

view.setProductFeature( itemBO.getFeaturel() );

view.setUnitPrice( itemBO.getBasePrice() );

view.setTimeCreated( new Timestamp(System.currentTimeMillis() ));

view.setModelNumber( itemBO.getModelNumber() );



return view;

/**

* Authenticate the user's credentials and either return a UserView for the

* user or throw one of the security exceptions.

>/

public UserView authenticate(String email, String password)

throws InvalidLoginException,

ExpiredPasswordException,

AccountLockedException,

DatastoreException {

// Start a transaction

Transaction tx = odmg.newTransaction();

tx.begin();

// Query the database for a user that matches the credentials

List results = null;

try{

OQLQuery query = odmg.newOQLQuery();

// Set the OQL select statement

String queryStr = “select customer from



CustomerBO.class.getName();

queryStr += " where email = $1 and password = $2";

query.create(querysStr);

// Bind the input parameters

query.bind( email );

query.bind( password );

// Retrieve the results and commit the transaction

results = (List)query.execute();

tx.commit();

Jcatch( Exception ex ){

// Rollback the transaction

tx.abort();

ex.printStackTrace();

throw DatastoreException.datastoreError(ex);

/7 If no results were found, must be an invalid login attempt

if ( results.isEmpty() ){

throw new InvalidLoginException();

/7 Should only be a single customer that matches the parameters



CustomerBO customer = (CustomerBO)results.get(0);

// Make sure the account is not locked

String accountStatusCode = customer.getAccountStatus();

if ( accountStatusCode != null && accountStatusCode.equals( L") ){

throw new AccountLockedException();

// Populate the Value Object from the Customer business object

UserView userView = new UserView();

userView.setld( customer.getld().toString() );

userView.setFirstName( customer.getFirstName() );

userView.setLastName( customer.getLastName() );

userView.setEmailAddress( customer.getEmail() );

userView.setCreditStatus( customer.getCreditStatus() );

return userView;

/**

* Log the user out of the system.

>/

public void logout(String email){

/7 Do nothing with right now, but might want to log it for auditing reasons



/**

* Opens the database and prepares it for transactions

>/

private void init()

throws DatastoreException {

// get odmg facade instance

odmg = OJB.getinstance();

db = odmg.newDatabase();

//open database

try{

db.open(“repository.xml*, Database.OPEN_READ_WRITE);

Jcatch( Exception ex ){

throw DatastoreException.datastoreError(ex);

IstorefrontService
lauthentication StorefrontServicelmpl lauthentication

struts web



ObjectRelationalBridge xml

init() init()

xml

Struts serviet

ActionServlet init()

public void init() throws ServletException {

// Make sure to always call the super's init() first

super.init();

// Attempt to initialize the persistence service

try{

// Create an instance of the service interface

StorefrontServicelmpl servicelmpl = new StorefrontServicelmpl();

// Store the service into application scope

getServietContext().setAttribute(IConstants.SERVICE_INTERFACE_KEY,

servicelmpl);

J}catch( DatastoreException ex ){

// If there's a problem initializing the service, disable the web app

ex.printStackTrace();

throw new UnavailableException( ex.getMessage() );



Action Storefront

package com.oreilly.struts.storefront.security;

import java.util.Locale;

import javax.servlet.http.>;

import org.apache.struts.action.>;

import com.oreilly.struts.storefront.customer.view.UserView;

import com.oreilly.struts.storefront.framework.exceptions.BaseException;

import com.oreilly.struts.storefront.framework.UserContainer;

import com.oreilly.struts.storefront.framework.StorefrontBaseAction;

import com.oreilly.struts.storefront.framework.util. IConstants;

import com.oreilly.struts.storefront.service.lStorefrontService;

/**

* Implements the logic to authenticate a user for the storefront application.

*/

public class LoginAction

extends StorefrontBaseAction {

/**

* Called by the controller when the a user attempts to login to the

* storefront application.



>/

public ActionForward execute( ActionMapping mapping,

ActionForm form,

HttpServletRequest request,

HttpServiletResponse response )

throws Exception{

// Get the user's login name and password. They should have already

// validated by the ActionForm.

String email = ((LoginForm)form).getEmail();

String password = ((LoginForm)form).getPassword();

// Login through the security service

IStorefrontService servicelmpl = getStorefrontService();

UserView userView = servicelmpl.authenticate(email, password);

UserContainer existingContainer = null;

HttpSession session = request.getSession(false);

if ( session !'= null ){

existingContainer = getUserContainer(request);

session.invalidate();

Yelse{

existingContainer = new UserContainer();



// Create a new session for the user

session = request.getSession(true);

existingContainer.setUserView(userView);

session.setAttribute(IConstants.USER_CONTAINER_KEY,

existingContainer);

return mapping.findForward(lIConstants.SUCCESS_KEY);

getStorefrontService() Action Action
getStorefrontService() StorefrontServicelmpl

ActionServlet init()

getStorefrontService() StorefrontBaseAction

package com.oreilly.struts.storefront.framework;

import java.util.Collection;

import java.util.LinkedList;

import java.util.List;

import java.util.Locale;

import java.util.lterator;

import javax.servlet.http.>;



import org.apache.struts.action.>;

import com.oreilly.struts.storefront.framework.util. IConstants;

import com.oreilly.struts.storefront.framework.exceptions.>;

import com.oreilly.struts.storefront.service.lStorefrontService;

/**

* An abstract Action class that all store front action classes should

* extend.

*/

abstract public class StorefrontBaseAction

extends Action {

protected IStorefrontService getStorefrontService(){

return

(1StorefrontService)getApplicationObject(IConstants.SERVICE_INTERFACE_KEY );

/**

* Retrieve a session object based on the request and the attribute name.

>/

protected Object getSessionObject( HttpServietRequest req,

String attrName) {

Object sessionObj = null;



// Don't create a session if one isn't already present

HttpSession session = req.getSession(true);

sessionObj = session.getAttribute(attrName);

return sessionObj;

protected String getLoginToken(HttpSession session) {

return (String)session.getAttribute(IConstants.LOGIN_TOKEN_KEY);

public boolean isLoggedIn( HttpServiletRequest request ){

UserContainer container = this.getUserContainer(request);

return ( container != null && container.getUserView() != null );

/**

* Return the instance of the ApplicationContainer object.

>/

protected ApplicationContainer getApplicationContainer() {

return

(ApplicationContainer)getApplicationObject(1Constants.APPLICATION_CONTAINER_KEY);

protected void removelLoginToken(HttpSession session) {



session.removeAttribute(IConstants.LOGIN_TOKEN_KEY);

/**

* Retrieve the UserContainer for the user tier to the request.

>/

protected UserContainer getUserContainer(HttpServietRequest request) {

UserContainer userContainer = (UserContainer)getSessionObject(request,

IConstants.USER_CONTAINER_KEY);

// Create a UserContainer for the user if it doesn't exist already

if(userContainer == null) {

userContainer = new UserContainer();

userContainer.setlLocale(request.getLocale());

HttpSession session = request.getSession();

session.setAttribute(1Constants.USER_CONTAINER_KEY, userContainer);

return userContainer;

/**

* Retrieve an object from the application scope by its name. This is

* a convience method.



>/

protected Object getApplicationObject(String attrName) {

return serviet.getServiletContext().getAttribute(attrName);

protected void setLoginToken( HttpSession session,

String path) {

session.setAttribute(IConstants.LOGIN_TOKEN_KEY, path);
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