
Lecture 15 - Oct. 31

Aggregation and Composition

Modelling: Aggregation vs. Composition
Dot Notation Exercise
Copy Constructor, Shallow Copy



Announcements/Reminders

• Lab3 due tomororw at noon
• Lab4 to be released tomorrow
• ProgTest2 results & feedback tentatively Monday Nov 11
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Terminology: Container vs. Containee

*
#so
---

contained

->

!
Container

container ↓

naredfudstains
s

aggregatio
sharing/aliasingcompositioninone sharing



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 {
   ...
}

Java Implementation
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Runtime Object Structure: Student, Course, Faculty
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Dot Notation: Private Attributes/Fields
Principle: Private attribute is accessible if 
the context object’s type matches the context class 
(where the method is defined).

public class B {
private A oa;
private int bi;

public A getA() {
return this.oa;

}

public int getBi() {
return this.bi;

}
}

public class A {
private B ob;
private int ai;
public B getB() { return this.ob; }
public int getAi() { return this.ai; }
public int am() {

int result;
result = this.ai;
result = this.getAi(); 
result = this.ob.bi;
result = this.getB().bi; 
result = this.ob.getBi();
result = this.getB().getBi(); 
result = this.ob.getA().ai;
result = this.ob.getA().getAi(); 
result = this.ob.oa.ai;
result = this.ob.oa.getAi();
return result;

}
}

class X {
  …
  exp.privateAtt
  …
}
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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)
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/* Name of instructor
  */
String getName() {

}

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

}
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Composition: No Sharing
public File[] getFiles() {
  return this.files;
}
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Composition: Copy Constructor (Shallow Copy)
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