Lecture 15 - Oct. 31
Aggregation and Composition
Modelling: Aggregation vs. Composition

Dot Notation Exercise
Copy Constructor, Shallow Copy



Announcements/Reminders

e Lab3 due tomororw at noon
e Lab4 to be released tomorrow
e ProgTest2 results & feedback tentatively Monday Nov 11




Terminology: Container vs. Containee
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Aggregation: Design
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class Course {
Faculty prof;
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Design 2: Multiple Con’ralnees
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i
elaas Copres | class Faculty {

[ ]
A f ( 1 ) String title; . A
nggregarion (1) p i S
this.name = name;

Course(String title) {
this.title = title;

}
Course Facu“.y } void setName (String name) {
Y void setProf(Faculty prof) { .
‘ flfle name this.prof = prof; }thls.name = name;
} .
prOF Faculty getProf() { String getNcmed] {

return this.name;

}

return this.prof;

@Test I} }
public void testAggregationl() |
Course eecs2030 = new Course ("Advanced OOP");
Course eecs3311 = new Course("Software Design");
Faculty prof = new Faculty("Jackie");
eecs2030.setProf (prof);
eecs3311.setProf(prof);
assertTrue (eecs2030.getProf () == eecs3311.getProf());
/+ aliasing */
prof.setName ("Jeff");
assertTrue (eecs2030.getProf () == eecs3311.getProf());
assertTrue (eecs2030.getProf () .getName () .equals ("Jeff"));

Faculty prof2 = new Faculty("Jonathan");
eecs3311.setProf(prof2);

assertTrue (eecs2030.getProf() != eecs3311.getProf());
assertTrue (eecs2030.getProf () .getName () .equals ("Jeff"));
assertTrue (eecs3311.getProf () .getName () .equals ("Jonathan"))




Aggr_egafion (2)_ public class Student {

private String id; Coursel[] cs; int noc; /+ # of courses =/
public Student (String id) { ... }
public void addCourse(Course c) { ... }
sTudenf Facu“.y Course public Course[] getCS() { ... }
id name title )
CS fe PI"Of public class Course { private String title; private Faculty prof; }

public class Faculty {
private String name;

public void testAggregationZ2()

Faculty p = new Faculty("Jackie"); )

Course|[] te; int not; /* #

public Faculty(String name) { ... }
@Test public void addTeaching(Course c¢) { ... }
{ public Coursel] getTE() { ... }

NFf teachinc v/
of teaching */

Student s = new Student ("Jim");

Course eecs2030 = new Course ("Advanced OOP");
Course eecs3311 = new Course("Software Design");
eecs2030.setProf(p);

eecs3311.setProf(p);

.addTeaching(eecs2030) ;

.addTeaching(eecs3311);

.addCourse (eecs2030) ;
.addCourse (eecs3311) ;

w n'c's

assertTrue (eecs2030.getProf() == s.getCS() [0].getProf());
assertTrue (s.getCS() [0] .getProf ()

== s.getCS()[1l].getProf());
assertTrue (eecs3311 == s.getCS() [1]);
assertTrue (s.getCS() [1] == p.getTE() [1]);




Dot Notation: Private Attributes/Fields class X {

Principle: Prlva’.re ajr’rrlbufe is accessible if fexpl privateAtt
the context objects type matches the context class —‘7( 4
(where the method is defined). S ( X
R e e
d 0/ public class B {
rivate int ai; - )
[ | - L . [ | ] _ prlv‘g;era,
public B getB() { return this.ob; } . - N
| |public int getAi() { return this.ai; [} t)’l(\g 9_12 : LL private.int bi;
£ publicint Iam(){ B\ - @ A0l
| int result; | " public(Ajge
result = this.ai; A H dedDVed o\ retu['{'l This.oa:
result = this.getAi );M{P'd' | Q ) !
~ (Dresult 3 this.ob.bi; %
[ | result ="this.getB().bi; [ |
| result = this.ob.getBi(); | | _B..; |pub|ic int getBi()|{
1 result = this.getB().getBi(); return iS.D1;

@result = this.ob.getA().ai; *(‘

: _ )
R result = this.ob.getA().g&tAi(); | ?‘n Q =
| result = this.ob.oa.ai; ot 0‘0_ 4Ef ()a_L y
result = this.ob.oa.getAi(); d N
return result;




Runtime Object Structure: Student,

Course, Faculty
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public class Student {
private String id;
private Coursel[] cs;

}

public class Course {
private String title;
private Faculty prof;
}

public class Faculty {
private String name;
private Coursel[] te;

}
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Dot Notation for Navigating Classes (1) *s. aptalewe(1) > Jouethoq

<
Student Course prof Faculty
1

public class public class Course { public class Faculty {

private String id; private String title; private String name;

private Course[] cs; private Faculty prm,%‘ private Course[] te;
|

) N X X

/* Name of ¥

* Get the student’s id. * Title of ith ] .
/ /= Yitle ot it co;tlge J¥ ith course’s instructor

*/ E 3
String getID() {

s - 7l ﬁ(ftlolt)

String getTitl |nt| {
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Dot Notation for Navigating Classes (2) eers23|.

petTetle (o)

Student

public class Student {
private String id;
private Course[] cs;

}

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

Course

Faculty

public class Course {
private String title;
private Faculty prof;
}

/* Name of instructor

*/
String getName() {

public class Faculty {
private String name;
private Course[] te;

}

Faculty

Faculty }g'j/:l s “Advanced 00P"
name| -
oy mo= eecs2030 prof
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/* Title of instructor’s
* ith teaching course

String getTitle(int i) {
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Dot Notation for Navigating_Classes (3)

Student

Course

Faculty

public class Student {
private String id;
private Course[] cs;

}

public class Course {
private String title;
private Faculty prof;
}

public class Faculty {
private String name;
private Course[] te;

}

/ * Title of instructor’s
*x/ * ith teaching course

String getName() { */
String getTitle(int i) {

/* Name of instructor

FLI; Faculty :;df-'kie" »;l Course | “Advanced OOP”
name{ -7 cecs2030H eI\ A

te | prof

f2 Faculty “Jona'l'han” Course \\S . n
oftware Design
‘sfnamel 47 ¢ cecs3i1Hitle I 7 :
te | 4 prof




Composition: No Sharing

public File[] getFiles() {

class Directory {
String name;
File[] files;
int nof; /* num of files x/
Directory(String name) {
this.name = name;
files = new File[100];
}
void addFile(String fileName) {
files[nof] = new File(fileName);
nof ++;

}

return this. files;

s

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

this.name = name;

@Test
public void(ffftComp051tlon() {

Directory(dl/= new Directory("D");
dl.addFile("fl.txt")
dl.addFlle('fZ.txt");
dl.addFile("f3.txt");
assertTrue (

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

}

O©CoONOOOThA,WN =

Directory
e " (99)

name 0 3 4 5 6 7

‘ fﬂes‘) c = { null | null | null | null | null I null | null

nof
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Composition: Copy Constructor (Shallow Copy)

@Test
public void(fﬁstShallowCopyConstructor()

Directory
@l Jagdrs IelV El sExt" )

Directory
assertTrue (dl.files == d2.files);
d2.files[0].changeName ("f11.txt");

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

Directory
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Directory
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name \j 0

= new Directory("D");

{

dl.addFjle("f2.txt");
new me;

}

dl.addrFile("f3.txt"

class

String name; A/“k°
File[] files; Mr/
int nof; /#* num of files x*/

Directory other) {
———————

/* val (Gopying for primifjive type x/

—>nof = oé&ken.nof;
POr relel e type */

/* addre Iaopying
—)name = otfrer.name; files = oker. files; }

{

dl.files

files
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