
A n  I n t r o d u c t i o n  t o  O O P  w i t h  J a v a

CH

 

 

C h a p t e r  1 4

C l a s s  R o s t e r  M a i n t e n a n c e  
P r o g r a m

OBJECTIVES
After you have read and studied this chapter, you should be 
able to

• Develop large programs incrementally using multiple objects 
from object categories controller, storage, application logic, and
user interface.

• Develop large programs that are extensible and modifiable by 
applying polymorphism and inheritance effectively in program 
design.

• Document how the methods in the classes are related by using
method call sequence diagrams.
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Objects To Do

Step 1

GradeRoster
Main

Implement the full class. The main method creates 
an instance of GradeRosterMainWindow and 
calls its setVisible method.

GradeRoster
MainWindow

Implement the shell of the main class that includes
menu choices and corresponding methods for pro
cessing menu choices.

computeGrades

FIGURE 14.1 Method call sequence of the processData  method. Only the 
methods of ComputeGradesMainWindow  are shown in the 
diagram.

processData readData

computeGrade

printResult

buildRoster

createStudent

addStudentWithData

This icon designates this 
method is called multiple 
times by buildRoster . 
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Graduate
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Graduate
Student

FIGURE 14.2 A simplified object diagram for the grade roster program. 
Primary objects are shown here. Secondary objects such as 
MessageBox, InputBox, and others are not shown.

GradeRoster

gradeRosterMainWindow

MainWindow

GradeRoster

gradeRosterStorage

StorageGradeRoster

gradeRosterDisplay

Display

GradeRoster

gradeRosterControl

Control

GradeRosterMain

GradeRoster

gradeRoster

Undergraduate
Student

Graduate
Student

Graduate
Student

Graduate
Student

This icon designates multi-
ple instances of the class 
used in the program. 
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Step 2

GradeRoster
MainWindow

Implement the methods
newRoster
createNewRoster
setNewTitle

Modify the constructor as necessary.

Add a ResponseBox called saveBox as a new 
data member.

Define constants SAVE, NO_SAVE, and CAN-
CEL.

GradeRoster
Control

Implement the methods

<constructor>
getCourseTitle
hasGradeRoster
newGradeRoster

Add InputBox as a new data member.

GradeRoster Implement the methods

<constructor>
getTitle

Objects To Do

Step 3

GradeRoster
MainWindow

Implement the method
addNewStudent

GradeRoster
Control

Implement the methods
addStudent
addGraduateStudent
addUndergraduateStudent

Modify the constructor as necessary.

GradeRoster Implement the methods
addStudent
getStudent
expandRoster
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Step 4

GradeRoster
MainWindow

Implement the method
deleteStudent

GradeRoster
Control

Implement the method
deleteStudent

GradeRoster Implement the methods
deleteStudent
compactRoster

FIGURE 14.3 Method call sequence for the newRoster  method. Calls to 
standard javabook  objects are not shown.

gradeRosterMainWindow

newRoster

createNewRoster

setNewTitle

saveRoster

newGradeRoster

getCourseTitle

GradeRoster

GradeRoster

gradeRosterControl

getTitle

gradeRoster

hasGradeRoster
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FIGURE 14.4 Method call sequence for the addNewStudent  method. Calls 
to standard javabook  objects are not shown.

gradeRoster

addNewStudent

hasGradeRoster

addStudent

GraduateStudent

GraduateStudent
gradeRosterControl

getStudent

gradeRoster

MainWindow
addGraduateStudent

addUndergraduateStudent

expandRoster

UndergraduateStudent

UndergraduateStudent

addStudent

FIGURE 14.6 A StudentNameDialog  dialog for inputting the current and 
new names of a student.

The getCurrentName  meth-
od returns the value in this 
TextField  object.

The getNewName  method 
returns the value in this Tex-
tField  object.
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Step 5

GradeRoster
MainWindow

Implement the method
editStudentName

GradeRoster
Control

Implement the method
editStudentName

Modify the constructor and data member declara-
tion as necessary.

StudentName
Dialog

Define this class fully.

FIGURE 14.5 Method call sequence for the deleteStudent  method. Calls 
to standard javabook  objects are not shown.

gradeRoster

deleteStudent

hasGradeRoster

deleteStudent

gradeRosterControl

getStudent

gradeRoster
MainWindow

compactRoster

deleteStudent
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FIGURE 14.7 An extended object diagram for the grade roster program 
now includes StudentNameDialog . 

GradeRoster
gradeRosterMainWindow

MainWindow

GradeRoster

gradeRosterControl

Control

StudentName

editNameDialog

Dialog This portion of diagram 
is unchanged.

FIGURE 14.9 A sample TestScoreDialog  object for editing test scores.
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FIGURE 14.8 A method call sequence diagram for the editStudentName  
method. Calls to standard javabook  objects are not shown.

gradeRoster

editStudentName editStudentName

gradeRosterControl

getStudent

gradeRoster

MainWindow

isCanceled

editNameBox

getCurrentName

show

setName

student

StudentNameDialog

getNewName
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Step 6

GradeRoster
MainWindow

Implement the methods
editTestScores
computeGrades

GradeRoster
Control

Implement the methods
editTestScores
computeGrades

Modify the constructor and data member declara-
tion as necessary.

GradeRoster Implement the method
computeGrades

TestScore
Dialog

Implement the class fully.

FIGURE 14.10 An extended object diagram for the grade roster program 
now includes TestScoreDialog . 

GradeRoster
gradeRosterMainWindow

MainWindow

This portion of diagram 
is unchanged.

TestScore
editScoreDialog

Dialog
This portion of dia-
gram is unchanged.

GradeRoster
gradeRosterControl

Control
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FIGURE 14.11 Method call sequence for the editTestScores  method. Calls 
to standard javabook  objects are not shown.

gradeRoster

editTestScores editTestScores

gradeRosterControl

getStudent

gradeRoster

MainWindow

isCanceled

editScoreBox

getTestScores

show

setTestScores

student

TestScoreDialog

     Name        Test1   Test2  Test 3      Grade
Mr. Expresso      76.3    88.4    92.2      Pass
Ms. Latte         76.3    88.4    92.2      Pass
Mr. Bancha        56.3    68.4    52.2      No Pass
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Step 7

GradeRoster
MainWindow

Implement the methods
showAllStudents
showOneStudent

Modify the constructor to create and initial-
ize an instance of GradeRosterDisplay.

GradeRoster
Control

Implement the method
getRoster

GradeRoster
Display

Implement the methods 
displayAll
displayOne

Declare the data members and the construc-
tor.

Student Implement the method
getValues

GradeRoster Implement the method
getAllStudents

FIGURE 14.12 Method call sequence for the computeGrades  method. 
Calls to standard javabook  objects are not shown.

gradeRoster

computeGrades computeGrades

gradeRosterControlMainWindow

computeCourseGrade

student

computeGrades

gradeRoster

Graduate
Student

computeCourseGrade

student

Undergraduate
Student
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FIGURE 14.13 The getValues  method returns an array of String  that 
contains student information.

getValues

student

name
"Ms. Latte"

test
0 1 2

99.8 89.5 93.1

name
"Pass"

Double quotes are used 
here explicitly to indicate 
the String  data type.

"Ms. Latte"0
1
2

"99.8"
"89.5"
"93.1"
"Pass"

3
4

Student information 
is returned as an ar-
ray of String  data.
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FIGURE 14.14 Method call sequence for the showAllStudents  method. 
Calls to standard javabook  objects are not shown.

gradeRoster

showAllStudents getRoster

gradeRosterControl

getAllStudents

gradeRosterMainWindow

displayHeading

gradeRosterDisplay

displayAll

displayOneRow

getValues

Graduate
Student

getValues

Undergraduate
Student
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FIGURE 14.15 Method call sequence for the showOneStudent  method. 
Calls to standard javabook  objects are not shown.

gradeRoster

showOneStudent getRoster

gradeRosterControl

getStudent

gradeRoster
MainWindow

displayHeading

gradeRosterDisplay

displayOne

displayOneRow getValues

Graduate
Student

getValues

Undergraduate
Student
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Step 8

GradeRoster
MainWindow

Implement the methods
openRoster
saveRoster
saveAsRoster

Modify the constructor to create and initial-
ize an instance of GradeRosterStorage.

GradeRoster
Control

Implement the method
setGradeRoster

GradeRoster
Storage

Implement the methods
save
saveAs
saveData
open
loadData

Define the constructor to create and initial-
ize data members.

FIGURE 14.16 Method call sequence for the saveAsRoster  method. Calls 
to the javabook  objects are not shown.

gradeRoster

saveAsRoster

getGradeRoster

gradeRosterControl

MainWindow

saveData

gradeRosterStorage

saveAs
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FIGURE 14.17 Method call sequence for the saveRoster  method. Calls to 
the javabook  objects are not shown.

gradeRoster

saveRoster

getGradeRoster

gradeRosterControl

MainWindow

saveData

gradeRosterStorage

save

saveAs
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FIGURE 14.18 Method call sequence for the openRoster  method. Calls to 
standard javabook  objects are not shown.

gradeRoster

openRoster

setGradeRoster

gradeRosterControl

MainWindow

loadData

gradeRosterStorage

open
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