
Lecture 16 - Nov 4

Inheritance

Design Principles: Cohesion, SCP
SMS: Design Attempt 1
SMS: Design Attempt 2
Implementing Inheritance in Java



Announcements/Reminders
• Today’s class: notes template posted
• WrittenTest1 marks and feedback released
• ProgTest2 this Wednesday (November 5)
+ Guide released
+ PracticeTest2 released
+ Lab3 solution released

• Tracing Exercises: assertEquals and Person, PersonCollector



Inheritance: Motivating Problem Nouns -> classes, attributes, accessors
Verbs -> mutators
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↳ Attributes and methods in a single class
should serve the same purpose.
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public class Student {
   private Course[] courses;
   private int noc;

   private int kind;
   private double premiumRate;
   private double discountRate;

   public Student (int kind){
      this.kind = kind;
   }
   ...
}

public double getTuition(){
   double tuition = 0;
   for(int i = 0; i < this.noc; i++){
      tuition += this.courses[i].fee;
   }
   if (this.kind == 1) {
      return tuition * this. premiumRate;
   }
   else if (this.kind == 2) {
      return tuition * this.discountRate;
   }
}

public void register(Course c){
   int MAX = -1;
   if (this.kind == 1) { MAX = 6; }
   else if (this.kind == 2) { MAX = 4; }
   if (this.noc == MAX) { /* Error */ }
   else { 
      this.courses[this.noc] = c; 
      this.noc ++;
   }
}
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First Design Attempt

Good design?
Judge by Single Choice Principle
- Repeated if-conditions
- A new kind is introduced?
- An existing kind is obselete?
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Testing Student Classes (without inheritance)
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Student Classes (without inheritance): Maintenance (1)

Maintenance e.g., a new registration constraint:
if(numberOfCourses >= MAX_ALLOWANCE) {
   throw new TooManyCoursesException(“Too Many Courses”);
}
else { ... }
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Student Classes (without inheritance): Maintenance (2)

Maintenance e.g., a new tuition formula:
/* ... can be premiumRate or discountRate */
...
return tuition * inflationRate * ...;



A Collection of Students (without inheritance)
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Recall: Student Classes (with inheritance) child-clasextends Parentclass
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When programming with inheritance (oop) :

- parentlass
↑-da,methods
↑ commontosubclasses-- (SCP).
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