Server-side
Web Programming

Lecture 9:
Shopping Carts and the Model-
View-Control Architecture

Modeling the Business Process

» What information should a session deal with?

— What information must be gathered via forms?
* Items to purchase
» Customer information, etc.

— What information must be displayed to the user in response

pages?

e Shopping cart contents, etc.

— What information must be stored long term?
» Throughout session
* Longer (in databases, etc.)

» Model of business process
— Defined by organization you develop site for




Model-View-Control Architecture

* Model = software classes that store/manipulate
information gathered in session
— Usually separate from servlets/JSPs
— Servlets/JSPs interact with those classes
— Often interact with databases
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Model Classes and Session

» Bad design:
Store all session information as separate attributes
— May be dozens of attributes
— Servlet/JSP responsible for manipulating each individually

All session data

Session ID = Session data
fieh4K39Rdk

name “Fred”

email “fred@aolrock”




Model Classes and Session

» Better design:
Create classes for blocks of information
— Store objects as session attributes
— Use class methods to store/access/manipulate data in object

All session data

Session ID = Session data

fieh4K39Rdk customerinfo | Customer object

cart Cart object

Model Class Properties

» State variables for all information stored
e setVariable methods for each variable
— Takes value as parameter and stores it in state variable
— Usually called by servlet to store data from parameters
e getVariable methods for each variable
— Returns current state variable
— Usually called by JSP to display data stored earlier

These model classes often created by other programmers
— Business logic specialists create model
— Server programming specialists create servlets/JSPs




Example Customer CI

asSSs

| T oEmE el | ey e R e | U N | =R S| W L | ==

1 package Model;

2

-]l import java.util.regex. ¥ :

& public class Customer |

5 private Itring name:

& private String email:

) public Customer () {}

g [-] public void setHame (String n) {name = n:}

9 [-] public wvold setEmaill (String e) {emall = e}
10 [-] public 3tring getName () {return nsme;}
11 [-] public 3tring getEmail() {return email;}
12 ¥

Creating Support Classes
* File > New File
» Choose category Java, type class
Steps Ehoosa File Type
L Choose il Type Breeet [ widperses |
Catogeris: e Types:
[ mrase | seiatce

. _____ 7 Struts |#] Java Enum
H €] Java Annotation Type

|#5] Java Exception
& Java Package Info
€] JApplet

& Applet

------ 1 sSpring Framewark,




Creating Support Classes

» As before, enter name

« Tomcat requires support classes to be in a package
— “Library” of related classes
— Can define one at this point (added to drop down in future)

® New Java Class X |

Steps Mame and Location

1. Choose File Type Class Mame: ISDmeCIass|
2. Name and Location

Praject: [widgetsites
Location: JrSc:urce Packages LI
Package: | Maodel LI

Created File: II SettingsijohniMy Documents 6962 tomeak) WidgetSitedt srcl javal Model SomeClass, java

Using Model Classes

» Must include package name at top of file
package packagename;
» Other classes that use class must import the package

— Servlets use import statement
— JSPs use <@ page import tag

T [ import java.io. .
i itmport javax.servlet.¥: r il
a i rOE T Javar.oeswlet. http. *; J
0 import Model.*;
J 1a Customer customer = [(Customer)session.getl
17 Jtring name = customer.getNamerl)
public class CheckQuantity extends Htotp3ervlet i g . g FJ
13 j 13 tring email = customer.getEmail () ;
14 ! 19 Qrder order = [(Order)session.getlittribute)
15 Z0 int quantity = order.getQuantitcy() :
16 21 double cost = order.getCost ()
Z2
17
15
13 protected void processRegquest (HotplervletReguest

21

20 throws ServletException, IOException {
HttpSession session = request.getSession():




Using Model Classes

In servlet:

» Construct a new instance of the model object

» Use its set methods to store parameters from form
» Store the object as a session attribute

Z6
27 String name = request.getParameter |
28 String email = request.getParameter |
29
30
3l Customer customer = new Customer () ;
32 CUSTOmEY . setName (name) 2
33 customer . setEmail (email) ;
34
35 session.setlittribute | , oustomer) !
36
Using Model Classes
In JSP:
* Retrieve the object from the session attributes
— Must cast back to its original type
» Use its get methods to retrieve data
» Display the data on the page
14 %@ page import= B
15[ <%
16 Customer customer = [(Customer) session.getlAttribute |
17 S3tring name = customer.getlame ()
1la S3tring email = customer.getEmail () :




Business Model Objects

Key idea:
* Methods in model objects should implement business
model
— Methods to validate values
— Methods to perform computations
— Methods to store information in database

Goal:

» Separate web programming and business knowledge as
much as possible

Business Model Example

* Order class
— Methods to set/get quantity

— Method to get total cost of order
» Computed from quantity here instead of in JSP/servlet
— Method to check whether guantity valid in terms of
business model
» Servlet makes sure quantity is a number
* Business model class makes sure quantity is at least 1
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Order Class

prackage Model:

public class Order |
private int quantity:
public Orderi) {}
public wvoid setQuantity(int o) {gquantity = o2}
public int getQuantity () {return gquantity:}

public double getCost () {return gquantity * 9.95;}

public static boolean isValidOuanbikbyiint o) |
if (g > 0) {return true;}
else return false:;
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Validation in Servlet

String guantity = request.getParameter ("guantity™);

int guantityNumber = 0O;
if (guantity.ecquals (")) {
url = "/SgetQuantity.jsp:
request.setittribute ("gquantityError™, "You must enter a gquantity™);
i
elze |

try {

TitcyMumber = Integer.parselnt (gquantity) !
if ['Order.isValidQuantity | quantitylunber))
recuest.setittribute ("gquantityError®, "Ouantity not legal walue™);
url = "/getQuantity.jsp™;

elze {

QOrder order = new Orderi():
Drder.setQuantity(quantit?NumberjJ

session.setitcribute ("order™, order):

i
catoch (NumberFormatException ex) |
reguest.sethActribute ("gquantityError™, "Please enter a number for guanticy™) !
url = "/getQuantity.jsp":




Getting Cost in JSP

13 [l] <hody>
14 %@ page import="Model.*" %>
15 <%
16 CUsSComer Ccustomer = [(Customer) session.getlittribute [ "customer ™) ;
17 String name = customer.getMName () :
1a String e il = RS0 4| i | 1 [ e e e
19 Order order = [(Order)session.getittribute | Torders™) ;2
( 20 int guantity = order.getluantity():
21 doukble cost = Drder.getCDst(];I
2z \\
a3
24 <hZx0rder Confirmation</ha:
25
26 [ <P
27 Thank wou for wour order of <%= guantity %> widgets, <%= hame %>,
28 </p>
29 = <P
30 FTour hill will he §<%= cost %>,
21 - ErR TR

Shopping Carts

» Usually list of items
— List = Vector or ArrayList type in Java

— Has methods to add new element to end, get it element, and
remove ith element

» Each list element is business model object
— Has fields for all relevant data about item purchased
» Set and get methods for each
» One field should be unigue identifier (key field)
» Some fields populated by database lookup
— May have way to set quantity purchased
» Not all models have quantity — course registration, for example




Example “Bookstore” Cart

e Cart: list of 1tem objects Session ID: 98A6F401BC6393
« Each customer has own Cart Cart object
object stored in their session ltem object
. Code: 0001
 Each Itemhas a unique code Title: Murach's Java Servlets
— Given a code, should look up o a;??lJfgp
. . rice: .
otrjer fields in dc:ﬂabase Quantity: 1
— titleandprice
. Item object
— |
Not implemented yet! Code: 0003

Title: HTML and XHTML
Pocket Reference

Price: $10.39

Quantity: 2

“Bookstore” Cart Methods

Usual methods:
e void addltem(code)
— add a new item to the cart with the given ID
e Item lookup(code)
— Lookup and return the Item in the list with the given ID
e void removeltem(code)
— Lookup and delete the Item in the list with the given ID
e void getltem(int)
— Return the it" Item in the list Used together to

- - " loop through and
= void size() show all ltems on

— Return the number of Items in the list “shopping cart” page




24

25 public Itetn lookup (String code) |
- 26 for {int i = 0; i < items.size(): i++) !
w 27 Item item = (Item) items.get (i)
25 if (code.equals(item.getCode () )] return item;
o 29 i
o 30 return null;
3l i
N 52
(n 33
~—+ 34 public Item getItem(int i) {
O 35 T return (Item) items.get(i):
- 36 i
(D a7
- 38
-
39
O 41 public int getSize()
41 T return items.size ()
Q_) 4z }
— 43
~—+ 44
a5
z 46 public void addItem(String o, int qb {
47 T items.add (new Item(c, d)):
CD a5 i
~— 49
> =
O 51
Lz public wvoid removeItem(String code) {
Q 53 for (int i = 0; 1 « items.size(); i++) |
m 54 Item item = (Item) items.get (1)
55 if (code.equals(item.getCode ()] )] items.removeElementldt (i)
56 i
57 i

“Bookstore” Iltem Methods

Usual methods:

e Item(code)

— construct a new item
— Look up rest of fields in database based on code
e String get O
— Return the value of the given field
— For bookstore: code, title, price, cost
e void setQuantity(int)
int getQuantity()
— Since can order multiple copies, need ways to change quantity




“Bookstore” Item Methods

12 public class Item

13

14 private 2tring code, title;

15 priwvate int cuantity;

la private double price;

17

13 [ public Item(String o, int g

19 code = o;

20

21

22

23 price = 0; title ="T;

24 quantity = o;

25 if (c.egquals("O0001™)) {price = 31.19; title = "Murach's Jawva Serwvlets anc
26 if (c.equals("O00Z7")) {price = 33.08; title = "Murach'=s ASP.NET 2.0 Webk [
27 if (c.equals("00037™)) {price = 10.39; title = "HTHL and ZHTHML Focket Reff
28 - H

29

30([=] public 3tring getCode|) {return code;}

31 (= public String getTitle() {return title;}

3z [ public double getPrice() {return price;}

33 = public double getCost () {return price * guantity:}

34 (=] public int getQuantity () {return gquantity;}

35

36

371[=1 public woid setOuantitwiint ol {cuantitw = ot

Displaying Cart Contents

* Get cart from session

Cart cart = [(Cart) session.getlittribute"cart™);

* |Inside of a table:
— Get number of items in cart

— Use loop to get each item in sequence
* Number of items = length of loop
» Get the i Item object from the Cart

— Get desired fields of that item
— Create new table row showing those fields




1 <h3>YTour shopping cart:</h3x

19 [F <tasble horder="1" cellpadding="5"> < Inside table
20 E <LE>

21 <th>Title</thr<thrPrice</thr<thrQuantity</<th><thr>Amount</th>
22 F <ftE>

23 Size of loop

24 -] <%

Z5 int numberofItems = cart.get3ize () !

26 for [(int i = 0; i<nunberOflItems; i++) |

27 Item item = cart.getItem(i):

28 String productCode = item.getCo

29 String title = item.getTitle() :

a0 int quantity = item.getQuantity(] . . .
3l double price = item.getPrice() ! Get ith item ObJeCt
32 double cost = item.getCosti) ;!

33| - &> . .

- Get its fields
35 <Lt wvalign="top":>

36

37 <tdsx<%= title S></td>

cl: ctds>f<s= price 3></td> <«——— Inside loop, create new table
39 <td»<%= guantity &></td> row showing those fields

40 <tdr$<i= cost 5-

41

4z <% } &>

43

41 - </tablex

Displaying Cart Contents

Address [£] http/localhost 8080/ WidgetSited/ FlBco

Books for Sale

[HTML and XHTML Pocket Reference =l
Quantity: |1|
Add to Cart

Eloane | | | 1| [sJLocalintranet

=
7

2 Shopping Cart (example]} - Microsoft Internet Exp.. [MI=]1F

File Edit “iew Favorites Tools Help | "

Qo - O - 1) &)

Address [&] htip:/localhost8080/WidgetSited/CansSeret?productC = | [ Go

3

/'- ) Search - Favarites )

-

Your shopping cart:

‘ Title ‘ Price ‘Quanﬁt‘\; ‘Ammmt

‘HTMLandXH'MPocketReference ‘$1o.39 ‘1 ‘$1o.39

Cortinue Shopping |

Checkout | |
|®:| Done I_l_l_l_’_|‘_§ Local intranet

L«

N




Displaying Cart Contents

<} Book List (Example) - Microsoft Inter... [M=]1FE]

File Edit Yiew Favorites Tools Help | #

O Back - \J A d @ :\J ‘ /'._\- Search ?

Address [£] htp/localhost 8080/ WidgetSite4/Bookl ~ | EJ Go

B
Books for Sale 3 Shopping Cart {(example) - Microsoft Internet Explorer M

File Edit %iew Favaorites Tools Help

|Murach's Jawa Serlets and JSP d = = =
Quantity’ l?.|— Q Back - \_JJ - d @ o ‘ P ) Search . Favorites Q-‘f v
Address [£] htip/localhost 8080/ WidgetSite4/CantSenlet?productCade=00 »| B
= ‘
@loone | | [ | | [%JLocalinwanet i Your shopping cart:
‘ Title ‘ Price ‘Quﬂntity |Aml:-1mt
| HTML and XETML Pocket Reference | $10.39 | 1 81039
| Morach's Tava Servets and TSP 83119 |7 | 821833

Continue Shopping |

Checkaout |
|®:| Dione ’_l_l_l_l_ ®.J Local intranet

Adding to the Cart in a Servlet

» Get current Cart object from session using getAttribute

— If null, no Cart exists yet
— In that case, construct one

HttpZession session = redquest.getlessionl) )
Cart cart = [(Cart) sSession.getdAttribute("carc™);
if [(cart == null){

cart = new Carti():

session.sethttribute("cart™, cart):;
¥




Adding to the Cart in a Servlet

» Get data from request and pass to Cart
— Cart will construct and store a new Item
— Will need to validate request first

* Will need to check whether item already in Cart
— Need to avoid duplicate entries in Cart
— Business model defines how handled
* Error message
» Change gquantity,
» Add to quantity, etc.

Adding to the Cart in a Servlet

Item item = cart.lookup(productode) ;

if [(item '= null &£& quantity > 0) 1
int oldfuantity = item.getfuantityi) :
item.setQuantity(gquantity+oldouant ity ;
h

if [(item == null && quantity > 0]
cart.addItem(productCode, quantity) ;
'




Adding to the Cart in a Servlet

» Can use servlet to modify Cart in other ways
— Example: Remove from Cart if quantity = 0

if (item '= null && gquantity <= 0] 1
cart.removeltem(productCodes] ;
h

» Store modified Cart to session using setAttribute

seszion.setittribute("ocart™, cart) ;

Embedded Forms in Cart Pages

» Often embed buttons and other form elements into the
rows of a Cart page

— Example: simple REMOVE button and quantity updates

Your shopping cart: [ Your shepping cart: B
Title Drice Quantity ‘ AIHUIUV_\\ ‘ Title ‘ Price ‘ Quantity ‘ Amount
Murach's Java || $31.19 |1 SBI.I& REMOVE | HIML and §10.39 Iw §10.39 REMOVE |
Servlets and L~ T
CHAMGE . CHANGE
ISP 4' v Docket —I
Eeference

HTML and £10.39 |1 $10.39 REMOYE | —

HHTML CHANGE Continue Shopping |

Pocket

Reference | Checkaut | =l
|@j Done ,_l_,_,_’_|'3‘ Localintranet 4 |@j Done ’_,_,_’_’_|‘j Local intranet v




a0

Embedded Forms in Cart Pages

Must nest entire form inside a <td> element

— Action = servlet to handle desired change to the cart
— Contains SUBMIT button to send request
— Contains form element with data to su

it with request

37 <tdr<%= title $»</td>
3a <tdri<%= price Fx</td>
39 <td><%= guantity $></td>
40 <td>§<%= costi></td>
41 E <td>
42 |- <form action="FemovelIerwvlet ">
43 <input type="hidden” name="prodyctCode”™ value="<%= productCode %>">
44 <input type="submit" waluse="REEMOVE"™ />
45 <ffnrm>|
46 | </ td>
AT
Simple Removal Serviet
Y
23 protected wvoid processBRegquest (HotpServletBequest request, HotplerwvletBResporn:
24 = throwz ZervletException, IOException |
25 Httpl3ession session = redquest.getl3ession() !
26
27 Cart cart = [(Cart) session.getittribute|Tcart™);
28 if [(cart == null){
29 cart = new Carti():
30 session.setlittribute ("ocart™, cart);
31 H
32 String productCode = redquest.getParameter ("productCode™) ;
33
34
35 Item item = cart.lookup(productCode) ;
36
37 if (item !'= null) {
38 cart.removeltem (productCode) ;
39 H
40
41 session.setittribute ("cart™, cart);




Hidden Form Elements

 Must submit product code for remove to work

* Product code not displayed on page inside a form
element
— Common for most ecommerce pages

Can use hidden form element
* Not shown by browser

» Can store product code or other information that we
need to send to server

<input type=“hidden”

name="“parametername”
value="“<\= product code %>

Z6
a7
28
29
30
31
3
33
34
35
3G
37
38
39
40
41
a4z
43
44
45
46

£

<LE wvalign= =

Hidden Form Elements

for [(int i = 0; i<nunberOflItems; i++) |

Item item

= item.getCodel] ;
= et Title () :

int quantity = item.getQuantity(] -

String( productCode
String oiele i

double price
double cost = item.getCoag (]

productCode read in from
Cart in session and stored in
hidden element inside
removal form

<tdrei= title $rx</tdx
<tdr§<%= price Z></td>
<tdr<%= guantity Iz« /td>
<tdr§<3= costir</od>

<tdx
<form action= >

<input type= walue= fr
<Hfurm>|

</t




Your shopping cart:

Quantity Update Example

Title ‘ Price ‘ Quantity ‘ Amonnt

HTML and XHIML Pocket Eeference | $10.39 $10.39

o revove |

Continue Shopping

|®:| Done I_’_’_l_’_|‘_g Local intranet

N

Your shopping cart:

Title ‘ Price ‘ Quantity ‘ Amonnt

HTML and XHIML Pocket Eeference | $10.39 £51.95

|5 CHAMGE | REMOWE | }

Continue Shapping

|®:| Done I_’_’_l_’_|‘3 Local intranet

N
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Pass productCode as hidden field so

i

</ tdx

Quantity Update Example

Item item = cart.getItem(i):

Jtring productCode = item.getCode() ;
String title = item.getTitle () :

int guantity = item.getQuantity () :
double price = item.getPrice(]:
double cost = item.getCosti():

<tr walign="top">

<tdr<%= title Sr</td>

<tdr§<%= price $></td>
<t

<form action="OuantityIervlet™>
<input type="hidden"™ nme=”prnduct€nd@{%= pdeuctCDm

<input type="text" nawe="newgquantitcy" T walueE'4s= gquantity =7
<ihput type="submitTvalue="CHLNGE ">
</ form=

Also pass new quantity

servlet knows which Item to change entered by user




Passing Data using Links

* Many web sites use html links instead of forms

A Book List (Example) - Microsoft Internet Explorer M=1F
File Edit Yiew Favortes Tools Help | "
O Back ~ J A d @ '] ‘ /.- ) Search \:,\“ Favorites \’E-‘ - = E -7
Address [£] http/localhost 8080/ WidgetSited/ s Bca
[~

Books for Sale

‘ Title ‘ Price

| Murach's Java Servlets and SP |$31.19 | Add To Cart

‘ Murach's &SP NET 2.0 Web Programming with VB 2005 ‘ $33.08 ‘ Add To Cart

‘H‘I‘M‘L and XETML Pocket Reference ‘$10.39 ‘Add To Cart

| |
|®:| Done ’_’_|_|_|_|‘j Local intranet 5

* Question: How can form information (such as product
code) be passed if no form is used?

Passing Data using Links

« Can append “form data” directly to URL in link
— Result similar to “get” method in form

e Syntax:
<a href = “url of servlet?name=value&name=value..”>

Submit request to the servlet / \

Each passed as a name=value

The ‘?" indicates form pair separated by ‘&’
parameters

— Note: will need to use response.encodeURL to insure this works
if cookies not enabled

<a href =
“<W%=response.encodeURL(“servieturl?name=value&..”)%>">




24|
25
26
27 E
28 =
29
30| -
31| -

33
34 [
35
36
37 E
38 =
39
an
41| -

43
44 [£]
45
a6
47 E
43 =
49
50| F

Passing Data using Links

<tr walign="top">
<tdxMurach's Javs Servlets and J3IP</td>
<tdr§31.19</ cd>
<t
<8 href='<%= respohse.encodeURL [ "Cartierviet YproductCode=00017") %='>
Add To Cart
<fax
</ td>
</tr>

<tr walign="top">
<td>Murach'zs ASP.MNET 2.0 Web Programming with VE Z005</td>
<td»§33.08</ cd>
<t
<8 href='<%= respohse.encodeURL [ "Cartierviet YproductCode=0002"7") %=>'>
Add To Cart
<fax
</ od>
</ftr>

<tr wvalign="top'">
<td>HTHL and XHTML Pocket Reference</td:
<tdr<pr$10.39</td>
<tdx
<a href='<%= response.ehncodelURL |("Cartierviet?productCode=0003") %>'>
Add To Cart
<fax




