INF 111/ CSE 121
Homework 3: Code Reading

Laboratory Date: Thursday, July 2, 2009
Take Home Due: Monday, July 2, 2009

Name

Student Number

Laboratory Time

Instructions for the Laboratory

Objectives
¢ Open a project from existent source code
* Use Eclipse perspectives and views to facilitate code reading
e Debug a Java program

Grading Checklist (30 points)

By the end of the laboratory session, you need to demonstrate to the TA that you can do the
following tasks. You may need to do some preparation in advance to ensure that you can
complete all of them in the time available. It's best if you complete all of the tasks and take the
quiz on EEE. You can take the quiz as many times as you wish, but only during your laboratory
session. You're done when you receive a grade that you are happy with on the quiz, or you run
out of time, whichever happens first.

O Open a project from existing source code

O Familiarize yourself with the DVD Vendor system
O Take the quiz on EEE
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Task 1: Create a new project from existing source code
Start by unzipping the file provided to you on the webpage.

In Eclipse:

a) Create a Java Project. Give it the name Homework3 and select the radio button “create
project from existing source”. Select the directory of the expanded zip file and click the
Finish button.

b) Check that the Project -> Build Automatically menu item is selected.

¢) Click on the edu.uci.ics.infl11.dvdvendor.gui.DVDVendorGUI file, which contains the
graphical user interface for the DVD Vendor system, and select Run -> Run As... -> Java
Application.

Task 2: Hierarchy View

The Hierarchy View will help us to see the hierarchical relationships among Java elements. In this
task, we will examine the hierarchy of the DVD class.

a) In the Package Explorer, right click on edu.uci.ics.inf111.dvdvendor.app.DVD class. Select
Open Type Hierarchy. Another option to open the Hierarchy View is to select the java
element to be examined and press F4.

[£ Package Explorer &3 Yo Hierarchy 0% Y =08
= = Homework3
=GB src
2 edu
2 edu.uci
2 edu.uciics
2 edu.uciics.inf111

2 eduuciicsii  New »
=i Eﬂlu:cléczll open e
> arCode
Open With N
#-[J] Checkou P
MY DvD. jar € e Hiera V !
% [3) DvDveny  SnowIn Alt+Shift-+

b) In the upper part of the Hierarchy View, you will Dfopwk‘;ggE':’wdE;e’:';“;t — D?
see the hierarchy tree for the examined element. 5 R RCH
In this case, we see that DVD inherits from Object. o |
In the bottom part, we see the Java elements © ow 5| %1% R W e
(attributes, constructors, methods, etc) of the class | Z:;f:de
being examined. = oot
" ivingTine
o starring

o title

=] cDVD(BarCode, String, double, String, genre[], String, String)
© ~getBarCode()

© getGenre()

© getPlot()

© ~getPrice()

getRunningTime()

getStarring()

getTitle() -
setGenre{genre[])

setPlot(String)

setRunningTime{String)

1/©©© 0 @ @

edu.uci.ics.inf111.dvdvendor.app.DVD - Homework3/src
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¢) Click on the second icon ‘Show the Supertype Hierarchy.” It will show the classes and
interfaces the examined element is extending or implementing. In this case, we observe
that DVD extends the Object class and also implements the Product interface.

F Package Explorer | 13 Hierarchy 3 = O
DVD, working set: Window Working Set 4 s
=RL.C)
Object ow the Supertype Hierarchyl
O product

For more information about the Java Browsing Perspective, check:
http://help.eclipse.org/stable/index.jsp?topic=/org.eclipse.jdt.doc.user/gettingStarted/qgs-

Browsing.htm

Task 3: Call Hierarchy View

The Call Hierarchy View will help us to identify the Java elements that call a specific method. In
this task, we will examine which elements are caling the method collect in
edu.uci.ics.inf111.dvdvendor.devices.PaymentCollector.

a) In the Package Explorer, double click on the class
edu.uci.ics.inf111.dvdvendor.devices.PaymentCollector. In the editor, place your cursor
on the collect method. Right-click and choose Open Call Hierarchy. You can also open
this view from other views, such as the Outline and others.

1) PaymentCollector.java 3
0 The card Nuaber CONCalnsg CharacLers Chat are not nu
.
/
- plmlic hoolean collect L Q4 =5 wnme e AR T vl oo Aol o svemsaasnt
// For this projec
/4 We will just as
//{ that whenever t
/{ return true to X
. : Open Declaration F3
/7 rcalling prograx T ) h F
// in the case ths Oen Type Hierarchy ¢

// or the card nur Open Call Hierarchy Crrl+al+H

Show in Breadcrumb Alt+Shift+B

b) The Call Hierarchy will show the Java elements that call the specified method. In this
case, we observe that two methods are calling collect in PaymentCollector. We can select
one of the Java elements and we will see in the right panel the line where this call is
made.

[21 Problems | @ Javadoc @)Declaration % Call Hierarchy &2 o ‘:}“""C: #H-vy =0
Members calling 'collect(String, double)' - in workspace
= @ collect(String, double) - edu.uci.ics.inf111.dv Line Call

ER ) calculateChargesForReturn(BarCode) - edu.uci.ics.inf111, dvdvmappDVDVendor @ 392 collect(cardiumber, checkOutCart.getTotalCost())

= & calculateCharges(D¥DVendor, String) - edu
© actionPerformed{ActionEvent) - &

=+ @ payForRental(String) - edu.uci.ics.inf111
(= & payltems(Dv¥DVendor, String) - edu.u
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¢) Click on the button “Show Callee Hierarchy” and you will see the Java elements that are
called from a specific method. In this case, we observe that three methods in three
different classes are called from collect in PaymentCollector. We can also expand each of
these Java elements to see which methods they call.

{21 Problems | @ Javadoc | [ Declaration | 2 Call Hierarchy 52

Calls from 'collect{String, double)' - in workspace
SIS coll=ct(String, ) - e Lics.inf
@ length() - java.lang.String

(RN

+- & isDigit(char) - i
#- @ charat(int) - java.lana.String

& PaymentCollectorException{String) - edu.uci.ics.inf111,dvdvendor.e
& isNumber(String) - edu.uci.ics.inf1 11, dvdvendor. app. Utils

ceptions.PaymentCollectorE

Task 4: Java Browsing Perspective

Line

ception

T

Call Show Callee Hierarchy

The Java Browsing Perspective will help us to browse and manipulate our code. It shows the
same information that the Package Explorer, but with different views and organization. In this
task, we will browse the elements of the edu.uci.ics.inf111.dvdvendor.app.Utils class.

a) Select Window -> Open Perspective -> Java Browsing

U Help
Mew Window o,
New Editor 1 o
EN Pers % Debug
Show View 4l 5 1.
LA
Customize Perspective... Other.

Save Perspective As... -
Reset Perspective. ..
Close Perspective

ime:[]
Close all Perspectives
Mavigation »
class
em, th

Preferences

encapsulate

nis would 1i

On the top part of the window, you will see four views. The editor is on the bottom part.

The four views are:

. Projects: it shows the projects that you have in your workspace.

. Packages: it shows the packages for the selected project in the Projects View.

. Types: it shows the different types of java elements you have in the selected
package in the Packages View. This view is useful to differentiate between Classes

and Interfaces.

. Members: it shows the members of a selected type in the Types View. Members
include import declarations, attributes, enumerations, constructors, methods, etc.

b) Select the Homework3 in the Projects View.
Select the edu.uci.ics.inf111.dvdvendor.app package in the Packages View
Select the Utils class in the Types View
Double click on the genre enumeration in the Members View. The editor will show you
the details of the selected enumeration.
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& projects 22 E ¥ = O|(# packages &2 ¥ = 0| 9% types 2 ¥ = 028 Members 52

=] ‘lyd Homework3 L Bedu © CheckoutCart || ®-i= import declarations
1§ src £ edu.uci ® ow S JateFee : double
(o9 resources.jar - C:| & 2 edu.uciics © Dvovendor =0
o rt.jar - CHiPr 2 edu.ucics.inf111 @ Product ACTION_ADVENTURE
09 jsse.jar - £ edu.uciics.inf1 11.dvdvendor 9 ProductDB SF ANIMATION
[ jce.jar - 0/ | i edu.uci.ics.inf111.dvdvendor.app 9 RentTransaction & comeDyY
@ charsets.jar i edu.uciics.inf1 11.dvdvendor. devices ‘9 ReturnTransaction &F crIME
/m:? dnsns.jar - C 2 edu.uci.ics.inf1 11.dvdvendor.exceptions O Test 1 <F DRAMA
[ localedata.jar - i# edu.uciics.inf1 11.dvdvendor.gui ©* Transaction ST FamiLy
@ sunjce_provider jar - £ edu.uci.ics.inf111.dvdvendor.lib ® TransactionDB F FOREIGN
@ sunmscapi.jar - D TransactionDBTest &F HITMOVIES
o5 sunpkesi1.jar - C 9 utis L &F HoLipay

a ] 9 UtilsTest = &F HORROR

) Utils.java 52
public static double lateFee = 1.0;

public enum [s(— e~ {

ACTION ADVENTURE, ANIMATION, COMEDY, CRIME, DRAMA,
FAMILY, FOREIGN, HITMOVIES, HOLIDAY, HORROR, KIDS,
MUSICAL, ROMANCE, SCIFI FANTASY, SUSPENSE,
TELEVISION, WAR, WESTERN

}y: // different movie genres

For more information about the Java Browsing Perspective, check:
http://help.eclipse.org/stable/index.jsp?topic=/org.eclipse.jdt.doc.user/gettingStarted/gs-

Browsing.htm

Task 5: Debugging a Java program

Debugging your Java program will help you to run your program step by step, and stop at any
particular point to analyze the current values of variables and other elements. In this task, we will
debug the method start in the edu.uci.ics.inf111.dvdvendor.gui.Actions class. To do this, we first
need to set a break point. A break point is a place where the program will stop during debugging.
In our case, it will be in the start method of the Actions class.

a) Open the Java Perspective. In the [[uisjova () actionsiava &2
Package Explorer, double click on the

protected DVDVendor start() throws Exception

edu.uci.ics.inf111.dvdvendor.gui.Acti ¢

ons class. To set a break point we Dompoaor dvaeneers .
ispenser dvdDispenser;

need to locate the cursor on the ProductDB productDB;

TransactionDE transactionDE;

Vertlcal rUIer along the Ieft edge Of PaymentCollector paymentCollector;

the editor area after the variable °
. . dvdDispenser = new DVDDispenser():
deC|aI‘atI0nS In the Stal‘t methOd fOI’ ’ paynmentCollector = new PaymentCollector():

the Actions class and double click on producths = ProductDB. getinstancel) ;
. productDB.initializeTestDB ()
the I’u|er tO Set the bl’eaprInt. transactionDB = new TransactionDB():

transactionDB.initializeTestDB();
dvdVendor = new DVDVendor (dvdDispenser, paymentCc
return dvdVendor:

b) In the Package Explorer, select the class edu.uci.ics.infl111.dvdvendor.gui
.DVDVendorGUI. Right click on it and select Debug As, and select Java Application.
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= [ eduuciics.inf11.dvdve
#-1J] Actions.java " Refresh ES

+ m DYDYendorGUIjava Assign Working Sets...

#- 3 edu.uciics.inf111.dvdve

Run As »
[+ JRE System Lib el 6.0 —
ok ey ey et D= »| B3 1 Java Application  Alt+Shift+D, J
=8, JUnit 3 Toam X
#-= db . .

Compare With » Debug Configurations. ..

r

c) The GUI of the DVD Vendor will appear. Press the Rent DVDs button. A window will
popup indicating that the Debug perspective will be opened. Click Yes.

DVDVendor dvdVendor:

DVDDispenser dvdDispenser;
ProductDB productDE;
TransactionDB transactionDEB;
PaynentCollector paymentCollector;

2 Pé Lo eI pECHVESWI LG lm‘

€ , This kind of launch is configured to open the Debug perspective when it
\-/ suspends.

This Debug perspective is designed to support application debugging. It
incorporates views for displaying the debug stack, variables and breakpoint
management,

cCollect
Do you want to open this perspective now?

7 [[Jremember my decision

d) The Debug perspective will be opened and it will highlight the line where we set the
break point. Some of the actions we can perform are:

Resume "® : it will allow the program to run until the next breakpoint or until the
program is completed.

Terminate : it will terminate the program.

Step into <= it will continue the execution at the first line of the method that is
invoked in the current line.

Step Over 21 it will continue the execution at the next line in the same method.
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%5 Debug 3 i 3 = @ kT K T O 0= variables $2 9% Breakpoints ==
o Thread [AwT-EventQuissdliSusnendad hreakoniot.akline. 52 Actkionsil) Name Value
= | 53 @ this Actions (id=33)

= Actions.initiateRent() line: 68

= pyDVendorGUI actionPerformed{ActionEvent) line: 469

= JButton(AbstractButton).fireActionPerformed{ActionEvent) line: not available
= abstractButtongHandler.actionPerformed{ActionEvent) line: not available

= DefaultButtonModel.fireActionPerformed{ActionEvent) line: not available

= DefaultButtonModel.setPressed(boolean) line: not available

= BasicButtonListener. mouseReleased{MouseEvent) line: not available

= JButton(Component).processMouseEvent(MouseEvent) line: not available

= TRuttnnl 1CnmnanentY.nraressMonseFvent{MonseFyvent line: nnt availahle

1] Utils.java J] Actions.java 22 =0 SE Outline &2 =0

. S L =
ProductDB productDB; laz WY e w
TransactionDB transactionDEB;
PaymentCollector paymentCollector;

#  edu.uciics.inf111,dvdvendor.qui
I import declarations

) | =@ actions
» dvdDispenser = new DVDDispenser(): start()
pav‘mentColfeccor = new PaymentCollector(): initiateRent()
productDB = ProductDB.getInstance(): initiateReturn()

productDB.initializeTestDB()

transactionDB = new TransactionDE({):

transactionDB.initializeTestDB():

dvdVendor = new DVDVendor (dvdDispenser, paymentCollector, productDB, trans
return dvdVendor:

addDVD(DVDVendor, String)
dispenseltems(DY¥DYendor)
receiveltem(DYDVendor, String)
payltems(DYDVendor, String) |
calculateCharges(DVDVendor, String)
printShoppingCart{Enumeration <Produ

e) Press Step Over two times to reach the method ProductDB.getlnstance(). Pay attention
to the Variables View that is updating the values of each variable.

f) Press Step Into on the method ProductDB.getInstance() to execute step by step the
statements in this method.

g) Play with the different buttons, when you are ready to continue the execution, press the
Resume button or terminate the execution with the Terminate button.

For more information about Debugging, check:
http://help.eclipse.org/stable/index.jsp?topic=/org.eclipse.jdt.doc.user/gettingStarted/gs-
Browsing.htm

Take Home
Based on the code for the DVD Vendor system, answer the following questions:

1. How does the system deal with having more than one DVD with the same title?
Include an explanation of how it is handled by the database of products, the Rent
transaction, and the Return transaction. (10 points)

2. How does the system figure out which credit card to be charged in the Return
transaction? In other words, what is the unique identifier for a transaction? Name
one other system that uses a similar approach. (10 points)

3. List all the invoked methods for the following actions:

i) "Add DVD” in the Rent Transaction (20 points)
ii) "Calculate Charges” in the Return Transaction (20 points)
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