Lecture 15 - Nov 2
Composition, Inheritance
Dotted Notation vs. Private Attributes

Compositions
The Student Management Problem



Announcements

- ProgTest1: Visit office hours to discuss your solution

- Lab3 due next Wednesday (equals & copy constructor)
- WrittenTest2 to be released by early Friday

- ProgTest2: guide to be released soon
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Dot Notation: Private Attributes/Fields

Principle: Private attribute is accessible if
the context objects type matches the context class
(where the method is defined).
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Dot Notation for Navigating_Classes (2)
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public class Student { public class Course { public class Faculty {
private String id; private String title; priva i name.

private Course[] cs; private Faculty prof; rivate Course|
} } -

/* Title of instructor’s
* ith teaching couyse

x/ 33 . #HP00);
Strinegecget'lllitl indli >’ "27

i | s, GeikelOl et )

/* Get course’s title.
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String getTitle() {

/* Name of instructor
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String getName() {
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Composition: No Sharing

public File[] getFiles() {

class Directory {
String name;
File[] files;
int nof; /* num of files x/
Directory(String name) {

return this. files;

class File {
String name;
File(String name) {

this.name = name;

s

this.name = name;
files = new File[100]; } @Test
} —_— public void testComposition() {
void addFile(String fileName) { Directory dl g new Directory("D");
files[nof] = new File(fileName); edl addFile( nf txt" ; —
nof ++;

ai s addFlle("fZ EseE?) -é—
dl.addFile("f3.txt"); é__
assertTrue (

dl.files[0].name.equals ("fl.txt"))

}
}
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@Test
public void testShallowCopyCofistructor () {
Directory dl = new Directofgy("D");

dl.addFile("fl.txt"); dI. .ddF ("f2.txt"); dl.addFile(
Dlrectory@: new D torm

assertTrue dl.fllescggﬁgg.fﬁlggg, /+ violation of ebmposition
gg.files[O].changeName\"fll.txt");

assertFalse[dl.files[0]

"f3

class Directory {

String name;

File[] files;
Directory int nof; /% num of Iipffes */
Directory (Directory other)

/% value copying for primitive type =/

Qnof = other.nof; el/
om— e
/* address copying for re¥erence type */

other.name; i other.files;

.ndme.equals ("fl.txt")) ;
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Composition: Copy Constructor (Deep Copy)

@Test
public void testDeepCopyConstructor() {
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class File {
File(File other) {

Directory dl = new Directory ("D
dl. addFile&:fl txt"); dl.a

s ("f2.txt"); dl.addFile("f3.txt'

this.name =
new String (other.name);

Dlrectory(!/)— new Director
assertTrue (dl.files != d2.files);

d2.files([0]

assertTrue(dl.files[O0]
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/* composition preserved x/

.changeName ("f11.txt");
.name.equals ("fl.txt")); 1}

{
this.name = new String(name);

files = pew Eilaf100]; }
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Exercise: Copy Constructor (Composition?)

@Test class File {

public void testDeepCopyConstructor() { File(File other) {
Directory dl = new Directory("D"); this.name
dl.addrile("fl . txt™ ; dl.addFile("f2.txt"); dl.addFile("£3.txt" new String(other.name);
IDirectory d2 = new Directory(dl)

d2.files[0] .changeName ("f11.txt");

assertTrue (dl.files[0] == d2.files[0]); class Directory {
Directory (String name) {

this.name = new String (name);
files = new File[100]; }
Directory(Directory other) {
this (other.name);
Directory » for(int i = 0; 1 < nof; i ++) {
name P File src = other.files[i];
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Modelling: Aggregation vs. Composition
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Implementation: Aggregation or Composition

author as an aggregation author as a composition

“The Red and the Black” “Life of Rossini”

1830 1823 “The Red and the Black” “Life of Rossini”

341 1830 1823
307

“Stemdhall’ “Stendhall”

“Henri Beyle” “Henri Beyle”
Steadhallie © 1783 1783

“Henri Beyle” 1842 1842
1783

1842

Hyperlinked author page Physical printed copies



Inheritance: Motivating Problem  Nouns -> classes, attributes, accessors

th/&\ﬂ: J Verbs -> mutators

Problem: Astudent management system stores data about
students. There are two kinds of university students: resident
students and'non-resident students. Both kinds of students
have a name and a list of registered courses. Both kinds of
students are restricted to register for no more than 10 courses.

When calculating theftuitionyfor a student, a base-amaunt is first
determined from the list of courses they are currently registered

(each course has an associated fee). For a non-resident Oéf"'ﬂ/f
student, there is_a-discount rate applied to the base amount to f:;'
waive the fee for on-campus-accommodation:~For a resident kand|
student, there is a-premium rate agplied to the base amountto | ,
account for the fee for on-campus accommodation and meals. {Mﬁf
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