Lecture 16 - Nov 7

Inheritance

SMS: Attempts without Inheritance

SMS: Use of extend, super
Visibility: Project, Package, Class
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Announcemeiits

- ProgTesfé: guide

- Lab3 due this Wednesday (equals & copy constructor)
- WrittenTest2 results released on Friday

- ProgTest1: Visit office hours to discuss your solution




double tuition = 0;
public class Student { for(inti = 0; i < this.noc; i++){ ba;

private Course[] courses: tuition += this.courses[i].fee;
private int noc;

)
if (Ehis.kind == 1) {

return tuition * this. premiumRate;
RS

private int kind; )
private double premiumRate; else if (this.kind == 2) {
private double discountRate; return tuition * this.discountRate;
ARS }
public Student (int kind){ by

this.kind = kind;
s 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 */ }
Dol 8 = e Mt{l)' else {
this.courses[this.noc] = c;
MM& wd nElJ &J&{(Z)) this.noc ++;
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First Design Attempt

public double getTuition(){
double tuition = 0;
for(inti = 0; i < this.noc; i++){
tuition += this.courses[i].fee;
b
A Kg if (this.kind == 1) {

return tuition * this. premiumRate;

public class Student {
private Course[] courses;
private int noc;

private int kingd; .
private doublel premiumRate; 3
private doublej discountRate; else if (this.kind == 2) {

return tuition * this.discountRate;

N
public Studenf (int kind){
this.kind =/kind;

if (this.kind == 1) { MAX = 6; }
else if (this.kind == 2) { MAX =4; }
if (this.noc == MAX) { /* Error */ }

. |
Good deSlgﬂ? © :ﬁié.courses[this.noc] =¢;
Judge by |Cohesion

this.noc ++;
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First Design Attempt

public double getTuition(){

double tuition = 0;

for(inti = 0; i < this.noc; i++){
tuition += this.courses[i].fee;

private int ?c; Wc{(t : o
- | . [ if (this.kind == 1) {
private int(kind; " return tuition * this. premiumRate;

private double premiumRate; 3
private double discountRate; else if (this.kind == 2) {
return tuition * this.discountRate;

public class Student {
private Course[] courses;

public Student (int kind){
this.kind = kind;
%
( _public void register(Course c){
int MAX = -1;
if (this.kind == 1) { MAX = 6; }
. od" i else if (this.kind == 2) { MAX = 4; }
Good design? 7122 (B nor 5= MR = Eeror 17§
Judge by Single Choice Principle this.courses[this.noc] = c;

- Repeated if-conditions this.noc ++;
<A new kind is introduced? ¢
_ An existing kind is obselete? Y\




Testing_Student Classes

(without inheritance)

public class ResidentStudent {
private String name;

private Course[] courses;

J/ *

public ResidentStudent (String name) {
this.name = name;
this.courses = new Course[l0];

}

public void register(Course c) {
this.courses([this.noc] = c;
this.noc ++;

}

?public double getTuition() {

private double premiumRate; assume a

private int noc;

public class NonResidentStudent {
private String name;

private Course[] courses;

private double discountRate; /x*

public NonResidentStudent (String name)
this.name = name;
this.courses = new Course[l0];

}

public void register(Course c) {
this.courses[this.noc] = c;
this.noc ++;

}

public double getTuition() {

private int noc;

assume a

{

\

double tuition = 0; ~ double tuition = 0;
for(int i = 0; i < this.noc; 1 ++) { for(int i = 0; i < this.noc; {
tuition += this.courses[i]. fee; / tuition += this.courses[i].
} }
return tuition * this. premiumRate ; return tuition » this. di
} }
} }
public class StudentTester {
public static void main(String[] args) {
S Course cl = new Course("EECS2030", 500.00); /# title and fee =/
WCourse c2 = new C e ("EECS33»1", 500.00); /» title and fee */

J. Dayis iz

ew ResidentSrudent ("

ResidentStuden j 1
3jim . setPremiumRat

jim register(gl); jim€re isterﬁgzz;
zNonRes_tdentStudent @= new NonResident

jeremy.setDiscountRate (0.75);
jeremy.reglster(ql), jeremy.regis (g2) ;

System.out.println("Jim pays " +{jim Al
System.out.println("Jeremy pays " +{Jjeremy,
} -

Student ("J. Gibbons")
———

o [259
tion()); ,x'o
getTuition());

Jjeremy

Course
title
fee




Student Classes (without inheritance): Maintenance (1)

public class ResidentStudent { public class NonResidentStudent ({

private String name; private String name;

private Course[] courses; private int noc; private Course[] courses; private int noc;

private double premiumRate; /* assume a n private double discountRate; /x* assume a

public ResidentStudent (String name) { public NonResidentStudent (String name) {
this.name = name; this.name = name;
this.courses = new Course[l1l0]; this.courses = new Course[l1l0];

} }

public void register(Course c) | public void register(Course c)
this.courses([this.noc] = €; l/ this.courses|[this.noc] =
this.noc ++ this.noc ++a

} }

public double getTuition() { M‘ﬁl public double getTuition( .}/Mﬁa(d(
double tuition = 0; a double tuition = 0;
for(int i = 0; i1 < this.noc; 1 ++) { for(int i = 0; i < this.noc; 1 ++)

tuition += this.courses[i].fee; tuition += this.courses[i]. fee;

} }
return tuition * this. premiumRate ; return tuition » this. discountRate ;

} }

} }

Maintenance e.g., a new registration constraint:

if(numberOfCourses >= MAX_ALLOWANCE) {
throw new TooManyCoursesException("Too Many Courses”);

by
else{ ... }




Student Classes (without inheritance): Maintenance (2)

public class ResidentStudent { public class NonResidentStudent {
private String name; private String name;
private Course[] courses; private int noc; private Course[] courses; private int noc;
private double premiumRate; /+ assume a private double discountRate; /x* assume a
public ResidentStudent (String name) { public NonResidentStudent (String name) {
this.name = name; this.name = name;
this.courses = new Course[l1l0]; this.courses = new Course[l1l0];

} }

public void register(Course c) | public void register(Course c) {
this.courses[this.noc] = c; this.courses[this.noc] = c;
this.noc ++; this.noc ++;

} }

public double getTuition() { public double getTuition() {
double tuition = 0; double tuition = 0;
for(int i = 0; i < this.noc; 1 ++) { for(int 1 = 0;

tuition += this.courses[i].fee;

} }
return tuition * this. premiumRate ;

} }

} }

Maintenance e.g., a new tuition formula:

i < this.noc; 1 ++) {
tuition += this.courses[i]. fee;

return tuition » this. discountRate ;

/* ... can be premiumRate or discountRate */

return tuition * inflationRate * ...;
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A Collection of Students (without inheritance)

public class StudentManagementSystem {
private (ResidentStudent|[] rss;
private NonResidentStudent|[] nrss;
private int nors; ' of | d 1t S
private int nonrs; /* number of non-resident students #*/
public void addRS (ResidentStudent rs){ rssl[nors]l=rs; norst+; }
public void addNRS (NonResidentStudent nrs){ nrss[nonrs]l=nrs;nonrs++; }
public void registerAll(Course c) {
for(int i = 0; i < nors; 1 ++) { rss[i].register(c); }
for(int i = 0; i < nonrs; 1 ++) { nrss[i].register(c); }

OvP VIPLOSSLy

Res.S. Res.S. Res.S. Res.S. NonRes.S.] INonRes.S.] [NonRes.S. NonRes.S.
rcs res rcs rcs res res res res

pr pr pr pr dr dr dr dr




Visibility: Classes

CollectionOfStuffs

animal
Cat
Dog
juikuse class Chair
Desk
7
shape Circle
Square

et md%"’

CollectionOfStuffs

animal

furniture

Dog

public class Chair

Desk

Circle

Square
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Visibility: Attributes and Methods (DS st o €
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A
CollectionOfStuffs

animal [ == ]
[ Dog ]

furniture

extends

( Bubblechair

= ) )
[\RockingChair———] AS ;F: Yo WJ?&&/ +4 QL[’M; M&/.

[Circ|e ]
CLASS @ PACKAGE J| SUBCLASS SUBCLASS
(same pkg) W (different pkg)

N
shape

( square ) Non-S¥BcLass

(across Project)

public

protected

no modifier

private



Student Classes (with inheritance)

class Student

String name; u

Coursel]
int pnumberQfCourses:

decbt gt

registeredCourses;

m oo
oy Tt

Student (String name)
this.name name;
registeredCourses

1L

new Course[l10];

Loags

/ void register(Course c)

¥ reglsteredCourses[numberOfCou

P numberOfCourses ++; w
} /

/ double getTuition() { ﬂ W

,[rp ! double tuition = 0; amt. Ji
for(int i = 0; i < numberOfCourses; 1 ++)} { [dMAQ’
ﬁ AM ' tuition += registeredCourses|[.i].fee; (ﬁd
AO 2

g }
return tuition;
}
a @

/* base amount only */
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‘?ass ResidentStudent ﬁxte
o

ResidentStudent (String name) { |super
/+ register method is inherited X

double ge ition() { lﬂ
doubleés;= super. getTuition()|; ca' 2

return base EremiumRate H

class NonResidentStudent exte!

double discountRate; /* ther

NonResidentStudent (String nane)
/4 register method is inheritlkd */
double getTuition() I
double base super.getTuition()I
return base *

discountRate ;

s Student {
’s a mutator method

{ super (name); }




