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CSC 307 Final Exam

The exam is open netgpen computerThe first five questions aron generl topics. The remaining questiorefer
to a sampleequirrments specification that is given g 3 tirough 5 of thexam. Excepfor Question 9, all of
your answes go on he exam pges. Thee ae instructions below for how to submit your answer to Question 9.

The exam lasts up to 170 minutes anddlzez 170 points possibleso fgure roughly 1 minute per point.

1. (3 points)In the process we followed in 307 this quarthnich of the following best describes thesting step
(circle the correct answer).

anordered step

amanagerial step
amaintenance step

® a0 o

noneof the abwe

2. (3 points)For a filed named "X", what is the SVN command to check if there ayadiéferences between the
version of X in your local wrking directory compared to the version of X in the SVN repository? What I'm
asking for is the command that reports whether or not there &eedifesnot the command that reports what
the differences are.

svn status X

3. (4 points)What is (are) the command(s) to properly rename a file named "X" to a file named "Y". The com-
mands can be SVN commands alone, or a combination of SVN commands and UNIX shell commands. What it
means t@roperly renamaes that the file is renamed in your local directory as well as in the SVN repository.

svn renane X Y
svn commt "Renaned X to Y' XY

-OR --

mv XY ; svn renove X ; svn add Ysvn commt "Renamed X to Y' XY

4. (8 points)In our process of requirements modeling, we begin witlldping a set of scenarios that describe user
requirements. Fronthese scenarios, we use heuristics to help useaderinodel. Briefly describe one such

heuristic and gie a smple example of its use. The example need nwetleny fictures, just anxplanatory
description in words.

Any reasonable description and example of one of the heuristics from the notes will do. E.g,
* button = op
* data-entry screen = obj
* input dial@ = input obj
* output report = output obj
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5. (20 points)Explain in one to three sentenceswvtibis possible to achiee 100% branch oceeragé in a test suite,
while at the same time having 100% failure of unit fests

The plan has anple test cases to achieve conplete decision coverage, but
none of the expected results is correct with respect to the specification,
whereas the code correctly inplenents the specification.

Support your answer by writing an illustragiwnit test plan for the following methau. When &ecuted, the
unit test plan foX. mproduces 100% branchwmage of the methoah with 100% failure of unit testing.

public class X {
public static int m(int i, int j) {

it (0 >0 && (i <j)) {
i ++;
}

el se {
j++;
}

return i+j;
}

Give your unit test plan in taltar form, not as codeTabular form is described in the 307 lecture notes as a
four-column table that has a list of test cases, with column headings for (1) the test case ([@)nhigecase
input, (3) the expected output, (4) explanatory remark for the test case.

/**

*  Test Expect ed

* Case I nput Qut put Remar ks

*

* 1 i=0, j=0 return =0 Cover truth table row 1
* 2 i=0, j=1 return =0 Cover truth table row 2
* 3 i=1, j=1 return =0 Cover truth table row 3
* 4 i=1, j=2 return =0 Cover truth table row 4
*

* Branch Testing truth table (not required in answer if Remarks reasonable:)
*

* i >0 i< i i return

*

* 0 0 0 0 1

* 0 1 0 1 2

* 1 0 1 1 3

* 1 1 1 2 4

*

~

The idea is that all the paths get covered, but the expected return value of 0 is wrong in every case.

Grading Notes:
* 4 pts for explanation
* 4 pts per test case in plan
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Given below a& excerpts from theaquitements specification for a simple form letter mailing systestiowing
the requirrments specification excerpteahe remaining final exam questions. These questions all refer to the
requirements spec.

1. Introduction

In an effort to surwie a Bw nore years in the paper junk mail business, Acme Junkmail Inc. needsedhmiakusiness

more eficient. Acmespecializes in producing individualized advertising lettérke letters are mailed to potential cus-
tomers who may be interested in purchasing certain products. At present, Acme has fifty employees who produce the let-
ters using standard office soétve. Acmewants a more automated form of letter generation system.

2. Functional Requirements

The Acme system maintains three databases:
1. Aform letter database, consisting of form letter templates.
2. Aprize database, consisting of prizes that can be offered to customers
3. Acustomer database, consisting of potential customers to whom letters will be mailed.

For database management, the systemmiges operations to add, delete, mod#yd search for records inyanf the three
databases. drproduce form letters, the system ypides a text editor for creating form letter templatAstemplate con-
sists of standard text and template fill-in fieldsr example, a typical form letter could V&fill-in fields for customer
name, address, and other specialized information.

To generate customized letters, the user selects a template from the form letter database, and fills in selection criteria for
which customers will recee te letter For example, selection criteria could be all customers in a particular city between

the ages of 20 and 5@\fter selection criteria are defined, letters are generated by finding all customer records that match
the criteria. For each matching customea personalized letter is generated by filling in the template fill-in fields with spe-

cific information from the customer database record.

2.1. User Interface Overview

Figure 1 shows an expansion of the Acme system command menus.

TheFi | e andEdi t menus hee typical commands for manipulating data files and basic text editing.

TheCust oner s andPri zes menus provide standard commands to manage each of the datalissédd command

adds a ne record. TheDel et e command deletes an existing recothe Change command changes anxigting
record. Thesi nd command finds one or more records by an appropriate identifier.

Figure 1. Expanded command menus.

Acne Form Letter System E
File Edit  Custoners Prizes  letters Hel p
New Undo Add ... Add ... Create ...

Open . .. Redo Delete ... Delete ... Delete ...

C ose Cut Change ... Change ... Edit ...

Save Copy Find ... Find ... Find ...

Save As ... Past e

Print Del et e Generate ...

Exi t Find ...
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ThelLett er s menu provides operations to create, delete, edit, and find a form letter terfiplaté&ener at e
command allows the user to perform the generation of form letters based on selection criteria.

2.2. Customer Database M anagement (Abbreviated Requirements)
When the user selects thedd . . .’ item from theCust onmer s menu, the system displays the dialogvehan Figure
2. Theuser enters free-form string values in Neare, Conpany, Age, and Addr ess fields. TheFi el d Name and

Fi el d Val ue columns are typeable text areas in which the user enters customer-specific data fields.

When the user selects tHé nd . .. item in theCust omer s menu, the system displays the dialog shown in Figure 3.
To find a customethe user can scroll in the name list, or enter the customer hame and pressithidutton.

The add-customer and find-customer dialogs are both non-modal. When the user@idssibe add dialog, the find
dialog is updated by adding theameustomers rame into the displayed list of names.

Add a Custoner O El

Nare: [ Jane Doe |
Conpany:|[Acne, |nc. | Age:[42 ]

Address:[1234 Main Street Any Town USA 12345 |

Fi el d Nane: Fi el d Val ue:

Magazi ne subscriptions |CGolf Digest, Tine A

Known hobbi es gol f, sky diving []
™

( K ) (Clear) (Cancel)

Figure2: Add customer dialog.

Find a Customer ]
Narme
Al der, Dani el A
Ball, Alex []

Br andon, Janes L.
Bochman, Ray E.
Bor man, John

Bel | i ngham St acey
Brady, Louise
Butler, Dexter P.
Canbri dge, John
Canp, Robert

d

Nare: | |

[ Fi nd ] C Cancel j

Figure 3: Find customer dialog.
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2.3. Prize Database M anagement (Abbreviated Requirements)

When the user selects thedd ...’ item from thePri zes menu, the system displays the dialog shown in Figure 4.
The Nane field is a free-form string; it cannot be empfihe | nventory | Dis a posite integer; it also cannot be
empty TheVal ue field is one of I ow, ‘nedi um, or ‘hi gh’. TheQuantity in Stack is a positve integer,; it

can be emptywhich indicates a quantity in stock of 0. Thescr i pti on field is an optional free-form string.

When the user presses ti@* button in the add prize dialog, the system checks that no prize ofvéirelgiventory ID is
already in the prize databask.there is no such prize, then the system adds a prize withuee igformation. Other
wise, the system displays an error dialog informing the user that the speciéieibiy ID is already in use.

Add a Prize m|
Name: [Gol f O ubs | inventory ID [1462
Val ue: Quantity in Stock:
Descri ption:
Purchase in bul k from cheap-gol f-cl ubs.com él

4

K ' d ear ' Cancel '

Figure 4: Add prize dialog
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6. (10 points)Draw a package diagram for the Acme Form Letter System, based on the preceding requireceepts. e
Falow the Information Process Tool (IPT) packaging patterrvevescussed in class, or the modified version of the
IPT pattern you used for your teanroject this quarterin dther case, the package diagram should reflect a separa-
tion of the model and we components of the design.

1
acmetool
1
. 1
acmetool_ui
prizes
1
) 1
file
prizes_ui
1
o 1
file_ui
letters
1
. 1
edit
letters_ui
1
Lo 1
edit_ui
acmedb
1
customers
1
customers_ui

Grading Notes:
« a comparable diagram based on tearfigh-level design is acceptable
e acrredb pkg is optional
« .5 pt per packae = 6 fds
* 2 pts for structure

7. (6 points)Iin the requirements excerpts on Pages 4 and 5, the section headings include the notadigbRequire-
ments)". Thisindicates that some Ul pictures and naveatiasvebeen omitted.Based on the style of requirements
we wrote this quartewhat would you say is the most significant omission from these abbreviated requirements?

Mssing filled-in versions of the input dialogs.

Grading Note: Possbile other answsracceptable for full or half credit; no other partial credit than 3 points.



Page 7

8. (20 points)Consider the last paragraph in Section 2.2 of the requirements on Page 4:

The add-customer and find-customer digl@e both non-modal. When the userepse<X in the add dia-
log, the find dialg is ypdated by adding the necustomers rame into the displayed list of names.

A good way to design and implement this behavior is with the Olesidbserable design pattern-or the purposes
of this question, assume the following design has been implemented:

observabl e 4———— Cust oner DB

. appropriate data

addCbser ver Cust oner DB
not fi yObservers add

set Changed del ete
change
find

get Fi rst
get Next

4 Vi ew AddCust oner Di al og

appropriate swing
components

AddCust oner Di al og
conpose
updat e

— Fi ndCustonerDi al og

appropriate swing
components

Fi ndCust oner Di al og

conpose

updat e
Action q OKAddCust oner But t onLi st ener
Li st ener

Cust oner DB
AddCust oner Di al og

acti onPer f or ned

In this design,

a. Whatmethod or methods cdllust orrer DB. addCbhser ver ?
Fi ndCust oner Di al og. Fi ndCust oner Di al og 4 points

b. What method or methods c&lst orrer DB. not i f yObser vers?
OKAddCust oner But t onLi st ener . acti onPerformed 4 points

c. Whatmethod or methods callust orrer DB. set Changed?
Cust oner DB. add, . del et e,. change 1 point each

d. Whatmethod or methods callust orer DB. get Fi r st andget Next (these are iterator methods to retéie
all customer records from CustomerDB)?

Fi ndCust orrer Di al og. updat e and/orFi ndCust orrer Di al og. conpose 5 points, -2 if one
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9. (80 points)For this question of the exam, you are to implement model classes for the Acme Prize DB described on
Page 3 of the exam, and wieclasses for Add Prize Dialog described on PagénSparticular you must provide a
concrete implementation of the following abstriact zeDB class, along with thBr i ze class which it uses.

i mport java.util.Collection;
abstract class PrizeDB {

/** The prizes in this DB */
Col | ecti on dat a;

/** Add the given Prize p to this.data. */
public abstract void add(Prize p);

/** Delete the prize of the given ID fromthis.data */
public abstract void delete(int id);

/** Change the prize of the givemid to the given Prize p */
public abstract void change(int id, Prize p);

/** Return the prize of the given id, null if no such prize */
public abstract Prize find(int id);

The following are precise details of model andwimplementation:

« the abstracCol | ect i on interface must be replaced by some concrete collection class; it can be as simple as
ArraylLi st, or the equraent

« thePr i zeDB. add method must add the prize to the the collection
« to provide a quick form of validation, theedd method must also print the size of the collectioattdout

- thePri zeDB. add method must hae a $est comment the defines the input constraints specified in paragraphs
1 and 2 of Section 2.3 on Page 5 of the exam; namely:

othe name field of the prize is not empty
othe inventory ID and quantity fields of the prize are pesitinteger values, i.e., strictly greater than 0
othere cannot be a prize in the input database with the same ID as the prize to be added

The Spest comment must alsovda stcondition that specifies that the prize is properly added to the prize
DB, where "properly" means that the prize is added,xigtieg prizes are renved or modified, and nodra
prizes are added; i.e., the "no junk, no confusion" logic we discussed in class

« when theOK button is pressed in the add prize dialog, thkigs entered in the dialog fields are extracted from
the dialog, a ne prize is created, anlér i zeDB. add is called to add the prize to the database

- after OK is pressed, the dialog stays in place on the screen, so multiple prizes can be added
« the implementation must & nodel/viev separation, i.e., the model andwieode must be in separate classes

The following are specific simplifying assumptions about the model implementation:

« neither thePr i zeDB. add method nor thér i ze constructor need implementyadata validation constraints;
if the user enters walid data into one or more fields of the add prize dialog, the program is allowesleto ha
undefined behavior; in other words, the program does not need to provide code that validates the specification
defined in the Spest comment

« the implementations alel et e, change, and f i nd PrizeDB methods can be completely empgcept for
ther et urn nul | required to allowf i nd to compile properly

« the implementation does notugaio be agganized into separate packages; that is, all classes may be in the same
package directonand there need be no explipiackage declarations in gnof the classes
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* no dass or method comments are necessary

For the view, you must provide an implementation that displays the dialog in Figure dgen3of thexam. Asyou
see fit, you may makihe following simplifying assumptions to ease the implementation of the dialog:

« theVal ue field can be a string instead of a drop-down
«theDescri pti on field need not hae a sroll bar
«thed ear andCancel buttons may be eliminated

« the spacing and alignment of the dialog fields need not be exactly as shown in Figure 4 on Page ¥emlt the o
horizontal/vertical layout must be preserved

Your implementation must provide some form of main prograwedthat constructs a Prize DB and displays the
Add Prize dialog on the screeiou may use the GUI toolkit and IDE that you employed this quarter to define the
driver program. Thebottom line is that the program must beautable, display the dialog when run, and the dialog
must communicate with the Prize DB model as describegeabo

You must use thdéandi n program oruni x3 to submit your answer for this questicBubmit to the usegf i sher
and the submission directoB@7_f i nal . Hence, youhandi n command looks li& this

handi n gfi sher 307_fi nal files ...
You must submit all source files for your program plus a README file that desguibeisely how to run your sub-
mission. Thdollowing is a concrete example of submitting a program that usasSiéng for the implementation:
handi n gfisher 307 _final Miin.java PrizeDB.java Prize.java AddPri zeDi al og. j ava READMVE
with the README file sayingConpi l e using javac *.java and run with java Main."Ifitis
convenient for you to produce anxecutable jar file, you may do so. In this case, the submission could look like
handi n gfisher 307_final Miin.java PrizeDB.java Prize.java AddPri zeDi al og.java Min.jar READVE

with the README sayingRun with java -jar Min.jar." Other variants of submission are acceptable,
as long as you submit all of your source files andeniizdbsolutely clear ha to run your program.

10. (16 points)Define the companion testing class for Bre zeDB model class you implemented in your answer to

Question 9. Include the following details:

« the class headewith its name and arclass it extends

« the class comment that defines the class testing plan, in terms of the testing phases

» the names and signatures of unit test methaasptherwise empty; i.e., the unit test methods need na ha

comments and their bodies are empty

Note that youare not required to submit this test file withandi n; just put your answer here on papeing the
back of the page as necessary.



/****

* Phase
Phase
Phase
Phase
Phase
Phase
Phase

/

public cl

L I

voi d
voi d
voi d
voi d
voi d
voi d
voi d

Test
Test
Test
Test
Test

Nouorwhe

constructor.

add.
find.
change
del ete

Repeat 1-5.
Stress test.

ass PrizeDBTest {

testPrizeDB() {}
test Add() {}

testDel ete()
t est Change()

{}
{}

testFind() {}

repeat Phases1Thru5() {}

stressTest () {}

/1 1 pt

/1 2 pts for class header
per met hod

/1 1 pt

per phase
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