
Lecture 4

Part A

Call by Value - 
Primitive vs. Reference Arguments



Method Call: Callee vs. Caller 

class A {
   ...
   void m(T param) {
     /* use of param */
   }
}

class B {
   ...
   void n(...){
      A co = new A();
      co.m(arg);
   }
}

avg
→ both cases

of pain.

/headorofme-mody.cat/bYvaHeparaw=argument&reftypes.f
tcontext object

↳ (application context)%aa-iionldef-n-t-H.tomethod usage
of

( called a
method
( caller)



Call by Value: Primitive Argument

class Circle {
   int radius;
   void setRadius(int r) {
     this.radius = r;
   }
}

class CircleUser {
   ...
   Circle c = new Circle();
   int arg = 10;
   c.setRadius(arg);
   }
}
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Call by Value: Reference Argument

class Circle {
   int radius;
   Circle() {}
   Circle(int r) { 
      this.radius = r;
   }
   void setRadius(Circle c) {
     this.radius = c.radius;
   }
}

class CircleUser {
   ...
   Circle c = new Circle();
   Circle arg = new Circle(10);
   c.setRadius(arg);
   }
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Lecture 4

Part B

Call by Value - 
Asserting Call by Value in JUnit



Call by Value: Re-Assigning Primitive Parameter 
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Call by Value: Re-Assigning Reference Parameter 
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Call by Value: Calling Mutator on Reference Parameter 
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Lecture 4

Part C

Aggregation and Composition - 
Terminology, Modelling, and Implementation
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“Software Design”

Course
title
prof

Course
title
prof

Faculty
name
te
Faculty

name
te

“Jackie”

“Jonathan”

Student
id
cs

“Jim”
f1

f2

eecs2030

eecs3311

s

Terminology: Container vs. Containee

✗
Container

container ✓container

÷:¥#⇒
fontaines !

when "ebYÉ.IE?tawYaifxa-.neemif
or
the I"É¥fwdat

)gesha.pl/aonta-nedbf-sdestwYedsdthgfoddmultiple
containers.

other ☒ exist.



Aggregation: Design

Design 1: Single  Containee

Design 2: Multiple Containees

Course Faculty1
prof

Student Course*
courses

class Course {
   Faculty prof;
   ...
}

class Faculty {
   ...
}

class Student {
   Course[] courses;
   ...
}

class Course {
   ...
}
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Lecture 4

Part D

Aggregation and Composition -
Building Aggregated Object Structure



Aggregation (1)
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Aggregation (2)
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Lecture 4

Part E

Aggregation and Composition -
Navigating Objects via Aggregation Links
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Runtime Object Structure: Student, Course, Faculty
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Dot Notation for Navigating Classes (1)
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/* Get the student’s id.
  */
String getID() {

}

/* Title of ith course
  */
String getTitle(int i) {

}

/* Name of 
  * ith course’s instructor
  */
String getName(int i) {

}
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Dot Notation for Navigating Classes (2)
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/* Get course’s title.
  */
String getTitle() {

}

/* Name of instructor
  */
String getName() {

}

/* Title of instructor’s
  * ith teaching course
  */
String getTitle(int i) {

}
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Dot Notation for Navigating Classes (3)

“Advanced OOP”

“Software Design”
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/* Name of instructor
  */
String getName() {

}

/* Title of instructor’s
  * ith teaching course
  */
String getTitle(int i) {

}

I ⇐

return this . name 5

retfh-s.tt?ge-T---

¥É÷÷:É÷☐⇒T?-



Lecture 4

Part F

Aggregation and Composition -
Implementing 
Composition via Copy Constructors



Composition: No Sharing
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Composition: Copy Constructor (Shallow Copy)
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Composition: Copy Constructor (Deep Copy) > calling
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Exercise: Copy Constructor (Composition?)
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Lecture 4

Part G

Aggregation and Composition -
Example and Exercise



Modelling: Aggregation vs. Composition
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Implementation: Aggregation or Composition
✓ ✓
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