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In this segment, you are expected to deliver fully functional report pages that display
record information contained in the database. It shows how JSP can be used to
dynamically build content on a page: through method calls to a JavaBean, or by
including blocks of standard Java code (known as scriptlets).

The report pages that you created in the previous segment will be used as starting point
for this activity.

This activity is designed to introduce you to creating dynamic web pages, unit testing
and debugging, along with processes and standards for application documentation.

Execute
Beran Prepare the Code JSP Scripts, Save Project Reflect
P Environment Logic Verify, Debug Files :
& Fix

To complete the activity you need to follow the steps above. These steps are explained
later in greater detail in this section of the binder.

At the end of the segment, you need to learn and understand:
What JSP is
Advantages of using JSP
Writing code that conforms to standards, and the importance of coding standards
Identify how unit testing fit in the overall testing approach

Debugging strategies to efficiently and effectively debug code

The following information may be found within this binder, the Reference Guide or the
Performance Support Tool. Because you have used the materials in the previous
segment you should be somewhat familiar with what the resources contain and how they
will be used. This section describes the purpose and location of each document.

™% $% & )



SMART
SinptyGnesisg!

What

Why

Where

Activity Instructions

Guides you through the process of completing
the activity

Activity Instructions section in
this binder

Technical
Specifications

Used as a blueprint for the GUI design and page
logic

Technical Specifications
section in this binder

community that uses JSP

What Why Where

Compiling and Provides basic background and "how to" compile | IntelliJ Help

Debuggi ith ject and debug it

in?elﬁ??lg]gAWI yourproject and debug ! Step 4 - Execute Test
Scripts, Verify, Debug and
Fix activity step in this Binder

Documentation Provides information on naming conventions and | Documentation Standards in

Standards standards within the company and the the Performance Support

Tool

JSP Overview and
JSP Glossary

Provides JSP syntax and examples

Reference Guide

Java Glossary

Provides information on Java classes

Reference Guide

Frequently Asked Provides answers to questions found throughout | Frequently Asked Questions
Questions the Activity Instructions in the Performance Support
Tool
What Why Where

Subscriber Info Page

Provide subscriber information for verification

Server Web Host

Usage Page and
Monthly Usage Page

Provide usage information for a customer service
call

Server Web Host

"#

1. Review the information contained in each tab of the Activity Binder.

Briefly review the Activity Overview. Browse the sections of the technical specifications.
Get an overview of the information they contain. You will use these sections extensively
when you are coding and debugging so it is helpful to gain a general understanding of

these materials.
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2. Mark your Reference Guide and Performance Support Tool.

Throughout this binder you will encounter questions inside text boxes. These are
relevant to the tasks at hand. You will find the answers to these questions from the either
the Reference Guide or Performance Support Tool provided to you.

3. Confirm your understanding of the application logic.
To confirm your understanding of the application logic, try to answer the questions
below:
a. How do account number and/or IMSI persist in the application?
b. What function does the Controller class perform?

c. What java classes retrieve information to be displayed in the subscriber
information page? the subscriber usage page? the monthly subscriber usage
page?

$# % &

What are class libraries?
How do | work with class libraries?

1. Open Eclipse. You will be using the same project that you used in Segment 1. The
steps below continue the process you started in Segment 1.

Importing packages and libraries
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1. Right click on your project. Select Build Path  Configure Build Path

File Edit Mawigate Search Project Run ‘Window  Help
- B - H-0-Q- FE IGie g 53,
T
Pl Project Explorer X =0
Bg
& e r
"'t Cpen Type Hierarchy F4
-
E|L’ E:EI Copy Chel+C
% Copy Qualified Marme
[ Paste Chrl+y
¥ Delete Delete
=GR Biuild Path 3 i Link Source. ..
] SDUrCE I|:'||t+5h||:t+5 L4 ﬁ NEW SDUrEE Fulder“l
Refactor Alt+Shift+T ¥
[ Use as Source Folder
3
Import , &, Add External Archives...
Export
P =, add Libraries, ..
2| Refresh FS
& Close Froiect g Configure Build Path.. .
nse Projec =

. o I
NOTE: Make sure you right click on the PROJECT itself, not on any other folders.
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2. Go to the tab for Libraries and remove the “Web App Libraries”

& Properties for myWehb

tyvpe Filker bext

Infa

BeanInfo Path

Builders

JZEE Module Dependenci
Java Build Path

Java Code Stvle

Java Compiler

Javadoc Location

J5P Fragrent

Profile Compliance and W:
Projeck Facets

Project References
Refactaring History
Server

Targeked Runtimes

Task Tags

‘alidation

Wweb Conkent Settings
‘Web Project Setkings
#Doclet

Java Bul

ild Path

[B Source | =2 Prnjects- | B Libraries | e’{} Crder and Export

14R.s and class Faolders on the build path:

-

B\ Apache Tomeat 5.0 [Apache Tomcat v5.0]
B\ JRE System Library [jrel.6.0_03]

‘Web App Libraries

add JARs. ..
Add External JARs. ..
Add Yariable...
Aadd Library. ..

Add Class Folder. ..

Edit...

Rermaowve

[ pgsoes. |

o4 ] [ Zancel

l

3. Add the “External Jar” MyLib.jar which is found in School Files Access Version

for Access

myLib
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& Properties for myWeb

| Evpe Filber bext |

Info

BeanInfo Path

Builders

JZEE Module Dependenci
Java Build Path

Java Code Skyle

Java Compiler

Javadoc Location

J5P Fragmenk

Profile Compliance and W:
Project Facets

Project References
Refactoring History:
Server

Targeted Runtimes

Task Tags

Yalidation

Web Conkent Settings
Web Projeck Settings
wDoclet

Java Build Path

| 2 source || = Projects | B Libraries | % Order and Expart

14Rs and class Folders on the build path:

EI Mywlib.jar - Ciijawatmylib For Access
B Apache Tomcat «5.0 [Apache Tomcat «5.0]
B JRE Syskem Library [jrel 6.0_03]

| add3aRs...

| Add External JaRs. ..

[ add Yariable, .,

[ add Library. ..

[ add Class Folder, .,

[ Edit...

[ Remoyve

oK ] [ Cancel

Click on OK once MyLib.jar has been added.

4. Go to the WEB-INF folder under Webcontent and create a new folder called

“CLASSES”
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=
= E my'ieb
”@ Deplovment Descripkor: myiteb
?ﬁ Java Resources: stc
= build

== WebConkent
= META-INF

X] | 55 Copy Chrl4C
(2 15R-109 We
il
[[2) Paste Chrl+y
3 Delete Delete
& New Folder [z|
Folder —

Create a new folder resource. EZ

Enter or select the parent Folder:

| e tebContent AWEB-INF

=
= I?:‘,J’ my'Web

[= .settings

= build
= stc

[=-[= WebContent

= META-INF

(= WEE-INF

Folder name: | classes

7 Finish ] [ Cancel

™ Project...

¢ .
| [ File

B Folder

&7 HTML

Br wem
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& J2EE - Eclipse SDK

Flle Edit Mavigate Search Project Run Window

I~ H-0-Q- i FE

Y
e Project Explorer X =0
=R
2 &5 myWeb

‘ﬁ] Deployment Descripkar: myeb
G@ Java Resauries: st
(= buid
= WebContent
# (= META-INF
= (5 WEB-INF
B
o) webusml
[ 15R-109 Wb Services

5. Right click on the classes folder and select “Import”
(= META-INF

=) (= WEB-INF
o —
..... E;, Mew »
L
-2 JSR-IEI'.:J';I'-.-'E = Copy curke
ES Copy Qualified Name
[ Paste Chrl
¥ Delete Dielete
Euild Path r
Refactor Ale+shift+7 *
L Export..,

Select “General”  “File System”
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& Import [g|
Select \
Impart resaurces from the local file syskem into an existing project. | E - 5 I

Select an import source:

| bype filker bext |

== General
[Ty archive File
99‘ Breakpaoinks
D{} Existing Projects into Workspace
[j‘ Fi f
ElL preferences
(= Cvs
= EIB
(= J2EE
= Plug-in Develapment
(= Team
= Web
= Web services

Browse for the class files for Access in “School Files”
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Import from, directory

Select a directory bo import from,

= L) School Files »~
= [C5) Access version
EWE]Y c|ocses For &
I beans B
|5 connections
=) datacbijects
I3 managers z
& | 3
Faolder: | classes for Access |

[ Make Mew Folder ] [ 4 l [ Cancel ]
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This is the screen that you should see.
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6. Click on each folder and check files on the right hand box.

Do this for all the folders listed on the left hand side. Click on “Finish” after.

Your classes folder should look like this after:
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7. Right click on your project once more and select Build Path  Configure Build Path
Libraries. Select “Add Class Folder”

Select the “classes” folder.
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Don't forget to click “OK” once its added. Your classes folder will disappear from the
project explorer. It can now be found in the Java Resource folder as shown below:
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8. Right click once more on the WEB-INF folder and select import file system. Browse to
School Files and look for the XML folder. Import web.xml.
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Answer “Yes” to this.

9. Your project is now ready for Segment 2.

# ()

You will now code the JSP file. To perform this step, refer to the Pseudo Code section in
the Technical Specifications tab.

What are the components of a JSP Page?
How do | instantiate a Java Bean?

What are scriptlets?

How do | include files in JSP?

1. Code the Subscriber Information page.

a. Display subscriber information.

For this page, you will use the methods of the pre-created Java Bean
called SubscriberBean to populate the subscriber information table you
coded in the previous segment.

How the bean and related java classes and packages connect to the
database and retrieve the correct subscriber information based on the
account number entered by the user in the input_form page are
abstracted to you at this time.

Define the actions of the buttons on the page.

To do this, you will work with the Controller class. The class accepts page
values to determine which page to display.

Change account - pass the value “input” to instruct the controller to call
the input_form.

Get subscriber usage - get the account number and IMSI values from
the SubscriberBean bean and post it along with the page value

™% $% &




“subusage” to the controller.

Get monthly subscriber usage — get the account number and IMSI
values from the SubscriberBean bean and post it along with the page
value “mosubusage” to the controller.

Include the pre-created header and footer files.

JSP enables you to include partial HTML files to your page. Add the pre-
created header.html and footer.html pages to your subscriber_info.jsp.

2. Code the Subscriber Usage page.

a. Display subscriber usage information.

For this page, you will retrieve subscriber usage information from the
database using the SubscriberUsageManager class. This manager will
return an object of type SubscriberUsage. SubscriberUsage class
contains the information you need to display in the table you coded in the
previous segment. This is illustrated in the Calling Sequence section of
the Technical Specifications tab.

How the manager and the data object connect to the database and
retrieve the correct subscriber information based on the account number
entered by the user in the input_form page are abstracted to you at this
time.

Define the actions of the buttons on the page.

To do this, you will work with the Controller class. The class accepts page
values to determine which page to display.

Change account - pass the value “input” to instruct the controller to call
the input_form.

Get subscriber info  —post the account number and IMSI values taken
from the request object along with the page value “subinfo” to the
controller.

Get monthly subscriber usage  — post the account number and IMSI
values taken from the request object along with the page value
“mosubusage” to the controller.

Include the pre-created header and footer files.

3. Code the Subscriber Monthly Usage page.

a. Display subscriber usage information.

For this page, you will retrieve monthly subscriber usage information from
the database using the SubscriberUsageManager class. This manager
will return an object of type SubscriberUsage. SubscriberUsage class

™% $% &
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C.

contains the information you need to display in the table you coded in the
previous segment. This is illustrated in the Calling Sequence section of
the Technical Specifications tab.

How the manager and the data object connect to the database and
retrieve the correct subscriber information based on the account number
entered by the user in the input_form page are abstracted to you at this
time.

Define the actions of the buttons on the page.

To do this, you will work with the Controller class. The class accepts page
values to determine which page to display.

Change account - post the value “input” to instruct the controller to call
the input_form.

Get subscriber info  —post the account number and IMSI values taken
from the request object along with the page value “subinfo” to the
controller.

Get subscriber usage — post the account number and IMSI values taken
from the request object along with the page value “subusage” to the
controller.

Include the pre-created header and footer files.

* # %+
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Refer to the Unit Testing tab of this segment binder for the Unit Test documents you will
use. To perform unit testing on the coded JSPs you must go through the following steps:

1. Setup the Apache Tomcat Apache Server.

a. Click Run — Edit Configurations from the menu. The Run/Debug

Configurations dialog box appears.
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b. Click on Add New Configuration button Ig and choose Local from the
pop-up.

c. Inthe Name text box, type Tomcat .
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d. From the Application S_erver drop-down list box, choose Tomcat .
e. Inthe Startup Page textbox, type http://localhost:8080/web

f. Activate the Make module before running/debugging/reloading check
box.

g. Click on the Deployment tab.

h. From the J2EE Modules to deploy at the server startup  list box,
choose Web Modules — Web .

i. Inthe Application context combo box, type /web .
j.  Click OK.
2. Compile the project.

a. Press CTRL + F9 shortcut key for the Make Project command that
compiles all source files in the entire project that have been modified
since the last compilation honoring corresponding dependencies.

b. IntelliJ parses the output from the compiler and displays it in a convenient
format in the Messages window, letting you navigate to the source of the
problem whenever possible.

3. Debug the code.
a. Add breakpoints in the code by clicking on the gutter.
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b. Click Run — Debug menu. IntelliJ will connect to the Tomcat server and
load the Input Form page on IE.

c. Switch back to IntelliJ. From here you can do the following:

i. Watch variables or objects — Right-click on the code and choose
Add to watches .

ii. Step Into properties/method calls — press F7
iii. Step Over properties/method calls — press F8
Iv. Step Out of properties/method calls — press SHIFT + F8

4. Execute steps for each cycle of your Unit Test Script and verify your actual
results against the expected results.

5. If you find discrepancies, analyze your code to determine the cause of the error.
Correct the error and rerun your test scripts to retest your code.

Note: If you make changes to your file, stop the debugger by choosing Run—Stop from
the menu or pressing CTRL + F2.

6. Create a Unit Test Report Form using the template provided at the

c:\appdevschool\reports folder.
7. Save the file as Segment 2 — Unit Test Report.doc the same folder.
8. Click on the backup icon at c:\appdevschool\apps so that the instructor can

check your work.

| # 0

How do | check in files?
How do | add files into CVS?

After you have completed the coding and debugging of your JSP files locally, commit the
changes you have made to the CVS repository:

1. While your project is open in the IntelliJ window, click on CVS — Commit Project .
The Commit Directory dialog box appears.

2. You will see a summary listing of the changes to your files. Click Commit.

1#!

Inform your instructor that you have completed the coding and testing activities of this
segment. He/she will review your work.

Review the key learning points for this segment. Answer the following questions and
discuss them with your co-participants and faculty.
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What did you learn from yesterday’s experience that helped you today?
What was difficult about today’s assignment?
What will you do differently if you had to repeat today’s activity?

P wnNPRF

What have you learned from the last two days that will help you orient yourself in
your next project?

1. What business function is being implemented by your code?
2. What is the difference between client-side scripting and server-side scripting?
How does JSP dynamically generate HTML?

™% $% & *



This document details the processing logic for the JSP pages and their respective
tables. Sufficient information is provided to write the code for the pages. This technical
specifications document is a hybrid of sections derived from the full-length Functional
Specifications and DB Design Documents. In the future (depending on the scope of your
project), you may encounter shorter or longer versions of these documents.

| What are functional specifications? Why do we ni¢zd

Users of the Smart Online facility for subscribers have been clamoring for an additional
feature that would enable them to look up their usage history to track their calls and
manage their subscription plan.

Management decided to pilot test this feature by adding the usage inquiry module to the
current suite of applications available to our customer service representatives.

It will be used in the following customer service interaction:

1. The customer calls up the customer service hotline and gives his/her account
number to the CSR.

2. The CSR inputs the account number into the system. If entry is successful, will be
shown the account information of the subscriber for verifying the caller’s identity.

3. Once the caller’'s identity has been verified manually, the CSR can look up the
subscriber’s current month’s usage or the year-to-date usage history.

The usage inquiry module that you are developing is a web application. The diagram
below illustrates the system components involved in the proposed system architecture.

™% $% & !



Though the report pages display information from the database, database access is
abstracted from the report pages by several classes called managers. The managers
retrieve information from three tables in the database. The Table Definitions for these
tables are included below for informational purposes only.

SUBSCRIBER_INFO

SI_IMSI SI_NAME | SI_MSISDN | SI_IMSI | SI_ACC_NUM | SI_BIRTH | SI_MAIDEN
DAY _NAME

Primary varchar char char char varchar2 varchar

Key 30 20 20 20 14 20

TRANSACTIONS

TR_ID TR_IMSI TR_TS TR_UT TR_ID TR_COST

Primary Key char char char char decimal
20 14 5 20 10,2

MONTHLY_USAGES

MU_ACC NUM | MU_TS [ MU_ACC NUM | MU TS | MU_TRANS NUM | MU _COST
Primary Key char char int decimal
20 6 10,2

The tables used in the project are related to each other thus:

™% $% &
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All items except the presentation layer (items surrounded by box overlay) of the project
have been pre-coded. The diagram below illustrates how page request and response
are fulfilled within the web server.

The JSP pages uses the external files, functions and/or procedures listed below to
accomplish the requirements defined.

External File, Function
or Procedure Description or Purpose Type

smart.css Defines the formatting styles of the elements of the | Cascading Style
company website. also creates classes that can be | Sheet
applied to elements

controller.java Marshals the web page sequence based on values | Servlet
passed to it

™% $% &



External File, Function

or Procedure Description or Purpose Type

SubscriberBean.java Returns subscriber information by invoking its Servlet
public methods

SubscriberUsage.java Returns subscriber usage information by invoking Servlet
its public methods

SubscriberUsageManager.ja | Connects to the database, retrieves the usage Servlet

va information into a recordset and returns it as a
string

java.util.iterator Allows the user to evaluate the contents of the Java class
collection as well as returns elements from it

java.util.vector Allows the user to store a collection in a growable Java class
array

The report pages use pre-packaged java classes to make SQL calls to the database.
These are the SubscriberManager and the SubscriberUsageManager objects. You will
be asked to code these java classes in the next segment.

4 50
This page should display the following relevant subscriber information: subscriber name,
MSISDN, IMSI, account number, birthday and mother’'s maiden name.
From this page the user can click on:

change account button to return to the input form page and enter another
subscriber account.

get subscriber usage button to show usage history year-to-date

get subscriber monthly usage button to show usage history for the current month
in a vertical table.

The page should follow a top-to-bottom-left-to right tab sequence. Images should not be
part of the tabbing sequence.

The title bar should display “Subscriber Information”

4 50

This page should show usage history year-to-date in a vertical table with the following
columns: IMSI, transaction date, usage type, transaction ID and cost.

From this page the user can click on:
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change account button to return to the input form page and enter another
subscriber account.

get subscriber info button to display the subscriber information

get subscriber monthly usage button to show usage history for the current month
in a vertical table.

The page should follow a top-to-bottom-left-to right tab sequence. Images should not be
part of the tabbing sequence.

The title bar should display “Subscriber Usage”
4& 4 50

This page shows usage history for the current month in a vertical table with the following
columns: account number, transaction date, number of transactions for the day, and
cost.

From this page the user can click on:

change account button to return to the input form page and enter another
subscriber account.

get subscriber info button to display the subscriber information
get subscriber usage button to show usage history year-to-date

The page should follow a top-to-bottom-left-to right tab sequence. Images should not be
part of the tabbing sequence.

The title bar should display “Subscriber Monthly Usage”
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The web pages conform to the general layout below:
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4 50

- Create an instance of the SubscriberBean bean

- Pass the account_number from the request object pas
controller to the bean

- Add a page level instruction to call the sub_info_n
there are errors in generating the page

<html>

<head>

<title>Subscriber Information</title>
link to the smart stylesheet

</head>
<body>

Include the header.html file
<table>
In the first column display the following labels: s

name, MSISDN, IMSI, account number, birthday and mo

name.

In the second column invoke the methods of the bean
the corresponding subscriber information for this i
populate the table.

</table>

<hr>

<form method="post" action="web/controller">
When the user clicks the submit button, post the pa
“input" to the controller to display the input form

</form>

<form>
Get the account number and IMSI values of the subsc
the controller calls the subscriber usage page, the
be passed to display the usage for this account num
user clicks the submit button, post the page value
the controller to display the subscriber usage page

</form>

<form>
Get the account number and IMSI values of the subsc
the controller calls the monthly subscriber usage p
values will be passed to display the monthly usage
account number. When the user clicks the submit but
page value "mosubusage” to the controller to displa
subscriber usage page.

</form>

Include the footer.html file
</body>

</html>

sed by the

0_data page if

ubscriber
ther's maiden

to retrieve
nstance and

ge value

riber. When
se values will
ber. When the
"subusage" to

riber. When
age, these
for this

ton, post the
y the monthly
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4 50

- Import the relevant java packages
o dataObjects.SubscriberUsage
0 managers.SubscriberUsageManager
o0 java.util.Vector
o0 java.util.lterator

- add a page level instruction to call the sub_usage__ no_data page if
there are errors in generating the page

- Get the account number and IMSI from the requesting page

- Create an instance of the subscriberUserManager obj ect

- Pass the subscriber usage values retrieved by the o bject to a
container

<html>
<head>

<title>Subscriber Usage</title>
link to the smart style sheet

</head>
<body>

Include the header.html file

<table>
In the first row, display the following labels: IMS [, Trans.
Date, Usage Type, Trans. ID and Cost. Then create a loop that
would add a row for each subscriber usage record in the
container. Display the usage information for each r ecord
retrieved in their corresponding columns.

</table>

<form>
When the user clicks the submit button, post the pa ge value
“input" to the controller to display the input form

</form>

<form>
Get the account number and IMSI values of the subsc riber. When
the controller calls the subscriber usage page, the se values will
be passed to display the subscriber info for this a ccount number.
When the user clicks the submit button, post the pa ge value
"subinfo" to the controller to display the subscrib er information
page.

</form>

<form>
Get the account number and IMSI values of the subsc riber. When
the controller calls the monthly subscriber usage p age, these
values will be passed to display the monthly usage for this
account number. When the user clicks the submit but ton, post the
page value "mosubusage” to the controller to displa y the monthly
subscriber usage page.

</form>

Include the footer.html file
</body>
</html|>
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- import the relevant java packages
o dataObjects.SubscriberUsage
0 managers.SubscriberUsageManager
o0 java.util.Vector
o0 java.util.lterator

- add a page level instruction to call the sub_usage__ no_data page if
there are errors in generating the page
- get the account number and IMSI from the requesting page
- create an instance of the SubscriberUserManager cla SS
- pass the monthly subscriber usage values retrieved by the object to
a container
<html>
<head>

<title>Subscriber Monthly Usage</title>
link to the smart style sheet

</head>
<body>

include header.html file

<table>
In the first row, display the following labels: Acc ount Number,
Transaction Date, # of Transactions and Cost. Then create a loop
that would add a row for each subscriber usage reco rd in the
container. Display the usage information for each r ecord
retrieved in their corresponding columns.

</table>

<form>
When the user clicks the submit button post the pag e value
“input" to the controller to display the input form

</form>

<form>
Get the account number and IMSI values of the subsc riber. When
the controller calls the subscriber usage page, the se values will
be passed to display the subscriber info for this a ccount number.
When the user clicks the submit button, post the pa ge value
"subinfo" to the controller to display the subscrib er information
page.

</form>

<form>
Get the account number and IMSI values of the subsc riber. When
the controller calls the subscriber usage page, the se values will
be passed to display the usage for this account num ber. When the
user clicks the submit button, post the page value "subusage" to
the controller to display the subscriber usage page

</form>

Include the footer.html file
</body>
</html|>
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