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Overview

e Goa

— create aprototype of aweb-based shopping cart application that utilizes
o Javaserviets
e XML and XSLT
 HTML and JavaScript

 Tools
— Servlet Engine
» Apache Tomcat 3.1

— XML Parser
» Apache Xerces- 1.1.3

— XSLT Processor
» Apache Xaan 1.0.1

— Java Development Kit
e SUunJDK 1.2.2
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; Yiew Inventory - Microsoft Internet Explorer

J File  Edit “iew Favortez Toolz  Help

Inventory

|Descriptiun| Cost |Dn Hand |Drder Juantity
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Cart Contents

|Sele ct |Descriptiun |Um't Cost |'I}uantit_‘,r |Tntal Cost
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; Buy Cart - Microsoft Internet Explorer

J File  Edit iew Fawortez Toolz  Help

Your total is $101.81.

Mame: |Mark‘v’u:u|kmann

Street |E44 Glen Summit

City: |St. Charles

State: Iﬁ

Country: |USA

Fostal Code: IESSEM

Credit Card: |Discowver =

Credt Card Mumber: |1 234567812346678
Expiration {monthivear): IE_ IT

|&] Done L | By Local intranet

S
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a Purchaze Confirmation - Microsoft Inter... [lj[=] E3

rJ File  Edit “iew Favortez Tool: Help
[—
Thank you for your purchase
Mark Volkmann!
Your ttems will be shipped to
644 Glen Surnrrt
=t Charles, MO
T34
63304
£101.81 wall be billed to your Discover card.
[
@] Done || [Bg Local intranet v
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High Level Design

o All client requests go through the Gateway Servlet

e The GatewayServlet directs each request to
a specific UseCaseController

* A UseCaseController interacts with any number of
domain objects

e Domain objects can populate themselves from databases
or XML documents

— an improvement would be to move this functionality to other classes
that function as data adapters

e Domain objects can create XML representations of
themselves

— an improvement would be to move this functionality to other classes
that function as data adapters
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Use Cases

* View Inventory
— display current inventory
— alow user to enter item quantities desired
— related files: ViewlnventoryController.java, inventory.xd

e AddTo Cart

— remove selected items from inventory
— add selected itemsto user’s cart

— invoke View Cart use case

— related files: AddToCartController.java

e View Cart

— display contents of user’s cart

— calculate total cost of cart including tax
e donein XSLT stylesheet

— related files: ViewCartController.java, cart.xd
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Use Cases (Cont’ d)

e Remove From Cart
— remove selected items from user’s cart
— add selected items back to inventory
— invoke View Cart use case
— related files: RemoveFromCartController.java

 Buy Cart
— gather information from user that is needed to process the transaction
* includes name, address and credit card information
— related files: BuyCartController.java, buy.xsl

* Process Payment

— process credit card transaction
* not actually done in sample code

— display confirmation message
— related files: ProcessPaymentController.java, purchase.xd
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| nteractions

Browser

Web Server

Gateway Servlet

UseCaseController UseCaseController UseCaseController

Domain Object Domain Object Domain Object
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Domain Objects

[tem

— holds adescription, id, quantity and unit cost of an item
in the inventory or auser's cart

ItemCollection
— holds acollection of Item objects

e Cart

— extends ItemCollection
— holdsthe Items currently in a user's cart

|nventory
— extends ItemCollection
— holdsthe Items currently in the inventory
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Domain Objects (Cont’ d)

Address

— holds a strest, city, state, country and postal code
— used for user addresses

Person
— holds the name and Address of a person

CreditCard

— holds the name, number and expiration date of a credit card

Purchase
— holds the Person, CreditCard, Cart and tax rate associated with a purchase
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Domain Objects (Cont’ d)

Purchase
card : CreditCard
cart : Cart

| tem person : Person

S . taxRate : float
id:Sting ItemCollection

description : String contents : M
quantity : int el

unitCost : float

| 1 1 1
Inventory | | Cart Person CreditCard

name: String name : String

address : Address number : String
expirationMonth : short
expirationY ear : short

1
Address

street : String

city : String

state : String
country : String
postalCode : String
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Controllers

GatewayController
run(ServletConfig, HttpServletRequest, HttpServletResponse) : void

AddToCartController

ViewlnventoryController

BuyCartController

ViewCartController

ProcessPaymentController
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RemoveFromCartController

12 JavalXML Shopping Cart



GatewayServiet Overview

» Creates aMap from use case names to
UseCaseController objects

only happens on the first request
mapping is described in UseCases.xml
e moreon thislater
ause case name is passed as an initialization parameter to Gateway Servlet
the use case name is akey in aMap of UseCaseControllers

thisMap is placed in an HttpSession attribute so that
controllers can locate other controllers
useful when one controller needs to call another one
to finish processing a request
» AddToCartController calls ViewCartController
after adding itemsto the cart

 RemoveFromCartController calls ViewCartController
after removing items from the cart
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Gateway Serviet Overview (Cont’ d)

o Looks up the UseCaseController that corresponds to
the reguested use case name

* |nvokesthe run method of the UseCaseController
* Thiswould be agood placeto add

— authentication
* if the user has no current session then alogin page could be displayed

— authorization
o GatewayServlet could restrict the use cases that a given user can execute
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HttpSession Attributes

e Usedto store

— the UseCaseController objects
* inaMap keyed on use case name
— the Inventory
* inaMap keyed onitemid
» asubclass of ItemCollection
— the Cart
 adsoinaMap keyed onitemid
 another subclass of ItemCollection
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UseCaseController Interface

package com oci web. f ramewor k;
I nport java.io.| OException;
I mport javax.servlet.http.*;

public interface UseCaseController {
void run(ServletConfig config,
Ht t pSer vl et Request request,
Ht t pSer vl et Response response) throws | OExcepti on;

}
o ServietConfig

— provides access to the ServletContext which can be used to
read files in within the directory structure of the web app.

o HttpSGfVletRequeSt could also send WML

back to wireless devices

— provides access to form parameters and
the HttpSession object which contains a map of session attributes

o HttpServlietResponse
— provides access to the Writer needed to send HTML back to the client
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ViewlnventoryController Overview

o Thisisthefirst UseCaseController that isinvoked

« If no Cart exists yet, it creates an empty Cart

 If no Inventory exists yet, it creates an empty Inventory
and populates it

— currently the data comes from inventory.xml
* seenext page

— it really should come from a database

* Createsa DOM Document object representing
the current inventory as XML

e Transformsitto HTML by applying an XSLT stylesheet

— inventory.xs
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Inventory.xmi

<i nvent ory>
<itenp
<i d>1</id>
<descri ption>fryi ng pan</descri pti on>
<cost >39. 99</ cost >
<quanti ty>5</quantity>
</itenmpr
<itenp
<i d>2</id>
<descri pti on>spat ul a</ descri pti on>
<cost >4. 99</ cost >
<quantity>7</quantity>
</itenmpr
</inventory>

@ Object Computing, Inc. 18 JavalXML Shopping Cart



XMLULtIl Overview

e Provides static methods that make It easier to build
DOM XML Document objects

— these return the new element so child elements can be added to it

El ement appendChi | dEl ement ( Node parent,
String chil dEl enent Nane)

El ement appendChi | dEl ement Wt hText ( Node parent,
String chil dEl enent Nane,
String text)

El ement appendChi | dEl ement Wt hText ( Node parent,

String chil dEl enent Nane,
fl oat val ue)

El enment appendChi | dEl enmrent Wt hText ( Node parent,
String chil dEl enent Nane,
i nt val ue)
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XMLULtIl (Cont’ d)

Provides a static method that appliesan XSLT stylesheet

to aDOM Document

voi d appl yStyl esheet (Docunent xm Doc, String xslURL, Witer out)
voi d appl yStyl esheet (Docunent xm Doc, |nputStream xsl, Witer out)

Provides a static method that gets the value of a named

child element within a given e ement
String getChil dval ue( El enent el enent, String chil dName)

Provides static methods that pretty-print a DOM Document

voi d out put XM_( Docunent doc) - sendsto System.out for debugging
voi d out put XM_( Docunent doc, Qutput Stream out)
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Mapping of Servliet Namesto
Use Case Names

e Tomcat web applications use web.xml to specify
servlet names and their initialization parameters

« Each use case has a servlet mapping like the following

<servl et>
<servl et - nanme>AddToCart </ servl et - nane>
<servl et-cl ass>
com oci web. f ramewor k. Gat eway Ser vl et
</servlet-class>
<init-paranp
<par am nane>useCase</ par am namnme>
<par am val ue>Add To Cart</param val ue>
</init-paranp
</servlet>
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Mapping of Servliet Namesto
Use Case Names (Cont’ d)

 Thereisone servlet mapping for each use case
o All of them use GatewayServlet to service the request

« Aninitialization parameter passed to Gateway Servlet
Identifies the use case being requested

 Herearethe URLsfor running locally
using the default Tomcat port
— http://local host:8080/framework/serviet/ AddToCart
— http://localhost:8080/framework/servilet/BuyCart
— http://localhost:8080/framework/servlet/RemoveFromCart
— http://localhost:8080/framework/servlet/PurchaseCart
— http://localhost:8080/framework/serviet/ViewCart
— http://localhost:8080/framework/serviet/Viewlnventory
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Mapping of Use Casesto
UseCaseController Objects

o Use case hames are mapped to UseCaseController classes
by another XML file (UseCases.xml)

<useCases>
<useCase>
<name>Add To Cart </ nane>
<controller>
com oci web. shoppi ng. AddToCart Control | er
</controller>
</ useCase>
<I-- Entries for the other use cases are simlar. -->
</ useCases>

» Usage of thiswas described earlier
— see page titled “ GatewayServiet Overview”
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Sample UseCaseController

(ViewCartController)

package com oci web. shoppi ng;

used to produce the right

i mport com oci web. f r amewor k. *; screen shot on page 3
i nport java.io.?*,

I nport javax.servlet.*;

I mport javax.servlet.http.*;

I nport org.xm . sax. SAXExcepti on;

continued on next page
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Sample UseCaseController (Cont’ d)

public class ViewCartController inplenments UseCaseController {

public void run(ServletConfig config,
Ht t pSer vl et Request request,
Ht t pSer vl et Response response)
t hrows | OException {
Witer out = response.getWiter();

Ht t pSessi on session = request. get Session();
Cart cart = (Cart) session.getAttribute("cart");

XM_LUti | . output XM_(cart.get XM_()); // for debugging
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Sample UseCaseController (Cont’ d)

try {

Servl et Cont ext context = config. getServletContext();
| nput Stream i s = context.get ResourceAsStrean("/WEB-| NF/ cart. xsl");
XMLUti | . appl yStyl esheet (cart.get XM_(), is, out);

} catch (SAXException e) {

out.wite(e.toString()); reads file from the directory of the web app.
} (in my case, C:\Tomcat\webapps\framework)
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Sample XSLT Stylesheet

(cart.xdl)

<?xm version="1.0" encodi ng="UTF-8""?> )
<xsl : styl esheet version="1.0" produces the right

xnl ns: xsl ="htt p: // www. w3. or g/ 1999/ XSL/ Tr ansf or nt > screen shot on page 3

<xsl :vari abl e nane="t axRat e" sel ect="0.07225"/>

<xsl:tenplate match="/">
<htm >
<head>
<meta http-equi v="Pragma" content="no-cache"/> «—

<title>View Cart</title>

prevents old cart quantities for being
</ head> displayed when this page s revisited
<body> after removing items from the cart
<form

action="http://1 ocal host: 8080/ franmewor k/ servl et/ RenoveFrontCart"
met hod="post " >
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Sample XSLT Stylesheet (Cont’ d)

<xsl : choose>
<xsl :when test="itens/itenl'> | testingwhether cartis empty
<t abl e border="1">
<capti on>
<h2>Cart Contents</h2>
</ capti on>
<tr>
<t h>Sel ect </t h>
<t h>Descri pti on</t h>
<th>Unit Cost</th> table headers
<t h>Quantity</th>
<t h>Total Cost</th>
</[tr>
<xsl :apply-tenmpl ates select="itens/itenl>
<xsl :sort sel ect="description"/> « outputs ateble row for
</ xsl : appl y-t enpl at es> each item in the cart

</t abl e> sorted on description
* uses template on page 31
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Sample XSLT Stylesheet (Cont’ d)

<xsl :vari abl e name="subtotal "

select="sun(itens/itentotal Cost)"/>

<t abl e>
<tr>
<td>Subtotal : </td>
<t d>
<xsl : val ue- of

calculates the total before tax

sel ect ="format - nunber ($subtotal , ' $# ## )"/ >

</td>
</[tr>
<tr>
<td>Tax: </td>
<t d>
<xsl : val ue- of sel ect=

calculates the tax

"format - nunber ($subtotal * $taxRate, '$# ##' )"/ >

</td>
</[tr>
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Sample XSLT Stylesheet (Cont’ d)

<tr>
<td>Total : </td>
<t d>
<xsl : val ue- of sel ect=
"format - nunber ($subtotal * (1 + $taxRate), '$#. ## )"/>
</td>
</[tr>
</tabl e>

calculates the total including tax

posts form fields

<i nput val ue="Renove Sel ected" type="submt"/> :
to form action

<i nput val ue="Checkout" type="button"
oncl i ck="docunent .| ocati on=
"http://1ocal host: 8080/ framework/servl et/BuyCart';"/>

</ xsl : when> T
_ one of the registered
<xsl : ot herw se> servlet names

<p>Your cart is currently enpty.</p>
</ xsl : ot herw se>
</ xsl : choose>
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Sample XSLT Stylesheet (Cont’ d)

<i nput val ue="Vi ew I nventory" type="button”
oncl i ck="docunent .| ocati on=
"http://1ocal host: 8080/ franmewor k/ servl et/ Vi e nventory';"/>

</fornp ¢
</ body> one of the registered
</htm > servlet names

</ xsl :tenpl at e>
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Sample XSLT Stylesheet (Cont’ d)

<xsl :tenpl ate match="itent> | *outputsatablerow for
the current cart item

*see apply-templates on page 27

<tr>
<td align="center">
<i nput nane="Renove {id}" type="checkbox"/>
</td>
<td align="Ileft"><xsl:val ue-of select="description"/></td>
<td align="right">
<xsl :val ue- of sel ect="format-nunber (unitCost, '$# ## )"/>
</td>
<td align="right"><xsl:val ue-of select="quantity"/></td>
<td align="right">
<xsl :val ue- of sel ect ="format-nunber (total Cost, '$# ## )"/>
</td>
</[tr>
</ xsl :tenpl at e>

</ xsl : styl esheet >
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Deficiencies in the Prototype

o Controllers are dependent on the Serviet API

— implementing controllers so they are unaware that they are
being invoked from a servlet is difficult

— some controllers need to

access form parameters in the HttpServletRequest

send output to the client using information in the HttpServletResponse
access and update session-level datain the HttpSession

read filesin the directory of the web app. using the HttpContext
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Deficiencies in the Prototype (Cont’ d)

* |Inventory persistence

— theinventory is reloaded from an XML document
every timethe servlet engineisrestarted

— theinventory is stored in a session-scoped object
so multiple users are not supported

— one solution would to be to modify the Inventory class so that it
interacts directly with the database in every get and set method

» asisdonein acontainer-managed entity EJB
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Source Code

o Complete source codeis available in aseparate zip file

— ShoppingFramework.zip
— setup steps are on the next page

« Source code for couple of key classes follows
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Setup Steps

e Here are the setup steps to run the provided code

— instalations

 install Tomcat 3.1

e instal JDK 1.2 0r 1.3
— environment variables

* insurethat JAVA_ HOME points to the JDK isinstalled

* insurethat TOMCAT_HOME pointsto where TOMCAT isinstalled
— copy framework.war to %TOMCAT_HOM E%\webapps

— modify %TOMCAT_HOME%\bin\tomcat.bat so CLASSPATH
contains xerces.jar BEFORE %TOMCAT_HOME%\lib\xml.jar

o xml.jarisSun'sProject X XML parser
— start Tomcat
— point browser to http://localhost:8080/framework/serviet/Viewlnventory
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GatewayServlet

package com oci web. f ramewor k;

i mport java.io.*;

i mport java.util.?*;

I mport javax.servlet.*;

I mport javax.servlet.http.*;

i mport org.apache. xer ces. par sers. DOVPar ser ;
i mport org.w3c.dom *;

I mport org.xnml .sax.*;

public class GatewayServl et extends HttpServlet {
private ServletConfig config;
public void doGet (HttpServl et Request request,
Htt pSer vl et Response response)
throws | OException, ServletException {
response. set Cont ent Type("text/htm ");

PrintWiter out = response.getWiter();

config = getServletConfig();
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GatewayServiet (Cont’ d)

Htt pSessi on sessi on = request. get Session();
Map controllers = (Map) session.getAttribute("controllers");
if (controllers == null) {
controllers get Control l ers();
session.setAttribute("controllers", controllers);

String useCase = getlnitParaneter("useCase");
UseCaseControl ler controller =
(UseCaseController) controllers. get(useCase);

if (controller == null) {
out.wite("Fatal error: No controller found for " + useCase);
} else {

controller.run(config, request, response);
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GatewayServiet (Cont’ d)

public void doPost (Htt pServl et Request request,
Ht t pSer vl et Response response)

throws | OException, ServletException {
doCet (request, response);

private static Map getControllers() {
Map controllers = new HashMap();

Servl et Cont ext context = config. get Servl et Context();
I nput Stream i s = cont ext. get ResourceAsStrean( "/ WEB- | NF/ UseCases. xm ") ;
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GatewayServiet (Cont’ d)

try {
DOVPar ser parser = new DOMParser();

par ser . parse(new | nput Source(is));
Docunent doc = parser. get Docunent ();

NodelLi st useCases = doc. get El enent sByTagNane("useCase");

int count = useCases.getlLength();

for (int i =0; i < count; i++) {
El ement useCase = (Elenent) useCases.iten(i);
String nanme = XM.Util . get Chil dval ue(useCase, "nanme");
String controller = XM.Util.getChildVal ue(useCase, "controller");
Class controllerC ass = C ass.forNanme(controller);
controll ers. put(name, controll erC ass. new nstance());

}

} catch (Exception e) {
Systemerr.printin(e);

}

return controllers;
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XMLUMil

package com oci web. f ramewor k;

i mport java.io.*;

i mport org. apache. xal an. xslt.*;

i mport org.apache. xer ces. par sers. DOVPar ser ;
I nport org.apache. xml . serialize.*,

i mport org.w3c.dom *;

i mport org.xm .sax. SAXExcepti on;

public class XM.Util {
/**
* Note: parent nust already be directly or indirectly appended
* to a Docunent before calling this.
*/
public static El enent appendChil dEl enent ( Node parent,
String chil dEl ement Nane) {
Docunent doc = parent instanceof Docunent ?
(Document) parent : parent.get Omer Docunent () ;
El enent chil dEl enent = doc. creat eEl ement (chi | dEI ement Nane) ;
par ent . appendChi | d(chi | dEl enent) ;
return chil dEl enment;

}
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XMLULtIl (Cont’ d)

public static Elenent appendChil dEl enent Wt hText ( Node parent,
String chil dEl enent Nane,
String text) {
Docunent doc = parent. get Omer Docunent () ;
El enment chil dEl enent = doc. creat eEl enent (chi | dEI enent Nane) ;
par ent . appendChi | d(chi | dEl enent) ;

Text textNode = doc. creat eText Node(text);
chi | dEl ement . appendChi | d(t ext Node) ;

return chil dEl enent;
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XMLULtIl (Cont’ d)

public static El ement appendChil dEl enent Wt hText( Node parent,
String chil dEl enent Nane,
float value) {
return appendChil dEl ement Wt hText
(parent, chil dEl enent Name, String.val ued (val ue));

public static Elenent appendChil dEl enent Wt hText ( Node parent,
String chil dEl enent Nane,
int value) {
return appendChil dEl enment Wt hText
(parent, chil dEl enent Name, String.val ued (val ue));
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XMLULtIl (Cont’ d)

public static void applyStyl esheet (Docunent xmnl Doc,
String xsl URL,
Witer out)
t hrows SAXException {
XSLTProcessor processor = XSLTProcessor Factory. get Processor ();
XSLTI nput Sour ce xm Sour ce new XSLTI nput Sour ce(xm Doc) ;
XSLTI nput Sour ce xsl Source = new XSLTI nput Sour ce(xsl URL);
XSLTResul t Target resultTarget = new XSLTResul t Tar get (out);
processor. process(xm Source, xsl Source, resultTarget);

public static void applyStyl esheet (Docunent xmnl Doc,
| nput St r eam xsl | nput St r eam
Witer out)
t hrows SAXException {
XSLTProcessor processor = XSLTProcessor Factory. get Processor ();
XSLTI nput Sour ce xm Sour ce new XSLTI nput Sour ce(xm Doc) ;
XSLTI nput Sour ce xsl Sour ce new XSLTI nput Sour ce(xsl | nput St ream
XSLTResul t Target resultTarget = new XSLTResul t Tar get (out);
processor. process(xm Source, xsl Source, resultTarget);
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XMLULtIl (Cont’ d)

public static String getChildVval ue(El enent elenent, String chil dName) {
Node node = el enent.getFirstChild();
while (node !'= null) {
if (node instanceof Elenment &&
node. get NodeNane() . equal s(chi | dNane)) {
return node. getFirstChild().getNodeVal ue();

}

node = node. get Next Si bl i ng();
}
return null;
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XMLULtIl (Cont’ d)

public static void out put XM_.(Docurnent doc) {
out put XM_(doc, System out);

public static void output XM_(Docunment doc, CQutputStreamout) {
Qut put Format format = new Qut put Format ("xm ", "UTF-8", true);
format. set | ndent (2);
XM_.Serializer serializer = new XM.Seri alizer(out, format);

try {
serializer.serialize(doc);

} catch (1 OException e) {
Systemerr.println(e);
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