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class Course {

°
. ; . class Faculty { A f (1)
String title; SEEiAE e _g.grega lon
Faculty praf;
Course(String title) {

Faculty(String name) {
this.name = name;

this.title = title; }
} ) void setName(String name) { Course Facu"y
void SetProf (Faculty pm) { this name = name: titl name
this.prof = prof; } ’ — e
} . rof
Reeillity; GeEBREER] String getName() { P

his. H
return this.prof; TeEuEn Ehas.aans)

} ) Faculty | e
) d name| “j°

@Test

public void testAggregationl() { /&7 Course P
Course eecs2030 = new Course("Advanced QQP"); i > 4“’?&

Course eecs3311 = new Course("Software Design"); L
Facult€pro§ = new Faculty("Jackie");
eecs203 .setProf(gggf); v
eecs3311.setProf (prof); _ '(Z? A
assertTrue (eecs203 eEneig & ccecSSiEmociERmRea() )G A ~> FGCU“'Y Js »
/xgaliasing =/, Y lname = e’
assertTrue (eecs2030.getProf () == eecs3311.getProf());
assertTrue (eecs2030.getProf () .getName () .equals ("Jeff") W
P55 Course

rof2 = new Faculty("Jonathan'y ; 11*'3 <

. setProf (profl2) ;
assertTrue (eecs2030.getProf () != eecs3311.getProf()); ProF Sf—

assertTrue (eecs2030. getProf () . getName() .equals ("Jeff"));
assertTrue (eecs33d].getProf () .getiName () .equals ("Jonathan'))




class Student { eltmrnfs M FIF e #ff
String @d; ArrayLis@ es; /+ courses */ /‘A‘/
{ thi

Student (String id) Jid = id; cs = new ArrayList<>(); }
([c3.add(c); )

Aggregation (2)

{ return cs; }

@Test
ublic void testAggregation2() {

Faculty p = new Faculty (Jackie");
tudent s = tudent ("Jim") ;

Course < = new Course("Advanced OOP");
Course M = new Course("Software Design");
eecs2030. se

Prof(p);
ecs3311.setProf ;
@addTeaching €ecs203Q) ; O

Cq\u{l’?

pLE

assertTrue (eecs2030.getProf () ==|s.getCS(N. get .getProf());

assertTrue (s.getCS() .get (0) .getProf () T
== s5.getCS() .get(l) .getProf());
assertTrue (eecs3311 == s.getCS() .get(l)); L\,/wfp

assertTrue (s.getCS() .get(l) == p.getTE().get(l));

— Student Faculty
id name
class Course { String title; Faculty prof; } ‘
CS te
class Faculty {
String name; ArrayList@Z} te; /+ teaching */ Course
Faculty(String name) { this.name = name; te = new ArrayList<>(); } =
void addTeaching(Course c) { te.add(c); } 'hfle
— e —
ArrayList<Course> getTE() { return te; }
: - ==L prof

Faculty

N\

name

1> Vackre”,

@\_/

te =
zj% gas33!l
Course Course
title | P | title |
prof _ | prof

\l

Student | ©

id

cs




Dot Notation for Navigating Aggregations (1)

teaching

courses " N

Student © - Course prof Faculty
<>

1

class Student { class Course { class Facu {
sString id; String title; String(name;
ArrayList<Course> cCs; Faculty prof; ArrayList<Courfse> te;

} } }

Examples
/* Name of this faculty
f1.getName() */
String getName()
f2.getName() Yetwrl VAl
[ o m—
f1 [ Faculty gackie” ,\;l Course | “advanced OOP”
*>[Rame S i cecs2030 e L\ 7 s~ Student ] Jim"
te | ~ P id | " /.
e o == = o
- > cecs3311-2
e | A prof




Dot Notation for Navigating Aggregations (2)

teaching

courses <
Student o > Course * prof Faculty

=
1

class Student { classCourse { class Faculty {
sString id; String title; String name;

ArrayList<Course> cCs; Faculty prof; ArrayList<Course> te;

} } }

/* Instructor’'s name

yotw (J. ‘(\AMJ‘[ . = ° * for this course
%ﬂ‘ / 779 (eecs2030/getName()

* O
. ,o# 2 YWQ Str/ing gez.“NaerPE:)5
/F/ Vi eecs3311.getName()

f1 [Faculty | “Jackie” ,\;l Course | “advanced OOP”
S name "jJ’ 0 6ecs2030 *'“: N_" . ?I Student |“TJim"
te | PO id | " /.

f2 Faculty “Jonathan” Course | “'g - |
oftware Design cs ~
\P name 7 o eecs33/f? title | ~_~7 g 0
te | 4+~ prof




Dot Notation for Navigating Aggregations (3)

courses

Student > -

teaching

Course *

<>

1

<
prof FaCUIty

class Student {
String id;

ArrayList<Course> cCS;
s

}

class Course {
String title;
Faculty prof;
}

class Faculty {
String name;

ArrayList<Course> te;

}

/* Instructor’s name for
* course stored at index i
x/

String getName(i @1)

Yetwr {’gs. CS-? ’)

o

Examples

sgetNam O)‘
s,,gefName(l,

te ]

S——

fd? Faculty “Jclu:Eki-j”/il Course
name| 4—7 ¢ title | .N_~7
Pz —_eecs2030 brof

“Advanced O0OP”

Software Design” cs

=
F&; Faculty i“Jona'rhan" Course | “
name 0 I title | +~_~
ro 1 7 eecs3311

Student

]m

id

—

——




Dot Notation for Navigating Aqgreqations: Exercise

cou

rses

teaching

X

Student >

X

class Student {
String id;
ArrayList<Course> cCS;

}

/ * Title of the ith teaching course
* of the instructor for this course

*/
String getTitle(int i)

Course
<

<
prof FaCulty

class Course {
String title;

Faculty prof;
}

1

class Faculty {
String name;
ArrayList<Course> te;

}

Examples

0 eecs2030.getTitle(1)
el s, }4 1o qot(7) Liifle_eecs3311.getTitle(D)

Leop {
o[ Faculty | "Jackie” C°“"se@ya_nggd oop”
name ﬂ \]ti:;? 5 Student |“TJim"
Lprot | id | +" /.

AL

£

Course | “Software Design” cs | 475

title | N

_Lprof L/ |

I




Composition: No Sharing

class File {
String name;

class Directory {

String name;
File[] files;

this.name =
files =

}

name,;

int nof; /x num of files */
Directory(String name) { }

new File[100];

}

'—%>File(String TS
this.name =

y

AL tet

f)void addFile (String fxleName) {
—> files[nof] );

. txf”
) |

namey

@Test
public void testComposition() {

Directory dl = new Directory("D");
gdl.addFile( )7

nof ++; K ’ t/ dl.addFile("f2.txt");
) H .t dl.addFile @£3.txW;
1 assertTrue/
dl.files\0).name.equals ("fl.txt"))
Directory = /@
name . 0 1 2 3 4 5 6 7 99
files = = r ) I | I null | null | null | null | null | null | null |
di nof E 'l
File File i File
name I name I name I
“f 1 Xt “F2. E{t u ”f3.. EXt”
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Composition: Copy Constructor

@Test
void testShallowCopyConstructor() {
Directory dl = new Directory("D");

dl.addFile("fl.txt"); dl.addFile("f2.txt"); dl.addFile
Directory d2 = new Director \(@‘\

assertTrue (dl.files == d2.file¥); /+ violation of composition +
d2.files[0].changeName ("f11.txt");
assertFalse(dl.files[0] .name.equals ("fl.txt"));

Directory

name <‘

~
N

3 4 5 6 7 99

files |, | nun | nun | nan | nan | onen | onen | onun |

LN R 23 (@)
7 name | 7 A[‘HP /:\i 2. ‘z[

“fl.txt” “f2.txt” “f3.txt”

nof




ition: Copy Constructor Co

@Test
void testDeepCopyConstructor() |

Directory dl = new Directory("D"); Fiiﬁ(Flle o i
dl.addFile("fl.txt"); dl.addFile("f2.txt"); dl.addFile("f3.txt" ls'

class File {

) new Stfing(other.name) ;
Directory d2 = new Directory(dl); 9¢ '—\-)

assertTrue(dl.files != d2.files); + composition preserved
d2.files[0] .changeName ("£f11.txt");
assertTrue(dl.files[0] .name.equals ("fl.txt")); }

class Directory {

Directory (String name) {
this.name = new String(name);
files = new File[100]; }

Directory(Directory other) {

Directory

name

files

nof

Directory

name 4 2 6 7 - 99

.files

files nutl | nun | nun | | nan | onan | nen |

d1 nof

3

dl.files[0] 1.files[1

File File

A/ name I name I

SO 7

Y12 EXt" “£3.txt”




Copy Constructor (Composition?) Fie e = ol #tes/d];

@Test
void testDeepCopyConstructor() |

class File {
File(File other) {

Directory dl = new Directory("D"); thi B
dl.addFile("fl.txt"); dl.addFjle("f2.txt"); dl.addFile("f3.txt" e

, , new String(other.name) ;
Directory(d2)= new Directory( P
assertTrue(dl.files != d2.files); + composition preserved

d2.files[0] .changeName ("£f11.txt");
assertTrue (dl.files[0] .name.equals ("fl.txt"));

Directory

name

files

,% File lsra = other flle@
X‘F—l—.l—e—m_‘———n-ew—l-"-z-’ T

this.addFile (pf) )
void |addFile|(File f) {

o

nof

nof
Directory j l
name . 0 1 2 3 4 5 6 7 99
iles ,_\
(files/ ‘ null null I null I null I null | null I null |
nof 3 |

dl.files[0], 1.files[1] dl.files[2] —_ -
B dZ ](\l()S fol ==/ X

./ m:i'e/ m.:i'e/ o[ s [0

4l Ext” Y12 EXt" “£3.txt”




