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T’ O

A bit of history

✓ Programming in the small

✓ Programming in the large

Inheritance in practice

Spampede, Parts ǖ and Ǘ (of ǘ)
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F
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P T  P
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M F (http://xkcd.com/518)

http://xkcd.com/518
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M F (http://www.toothpastefordinner.com/index.php?date=020605)
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F S C  S P

SUBROUTINE OBACT(TODO)

INTEGER ACT,LENGTH,NCHAR

INTEGER TODO,DONE

13 IF(TODO) 14,12,14

14 ACT=MOD(TODO,10)

TODO=TODO/10

GOTO(9,42,43,9,99,45,9,9,9),ACT

GOTO 13

42 CALL COPY

GOTO 127

43 CALL MOVE

GOTO 144

99 NCHAR=-NCHAR

44 CALL DELETE

GOTO 127

45 CALL PRINT

GOTO 144

9 CALL BADACT(ACT)

GOTO 12

127 L=L+N

144 DONE=DONE+1

CALL RESYNC

GO TO 13

12 RETURN

END

SUBROUTINE OBACT(TODO)

INTEGER ACT, LENGTH, NCHAR

INTEGER TODO, DONE

100 IF ( TODO.NE.0 ) THEN

ACT = MOD(TODO,10)

TODO = TODO/10

IF(ACT.EQ.1.OR.ACT.EQ.4.OR.

& ACT.EQ.7.OR.ACT.EQ.8.OR.

& ACT.EQ.9) THEN

CALL BADACT(ACT)

GOTO 200

ELSEIF ( ACT.EQ.2 ) THEN

CALL COPY

LENGTH = LENGTH + NCHAR

ELSEIF ( ACT.EQ.3 ) THEN

CALL MOVE

ELSEIF ( ACT.EQ.5 ) THEN

NCHAR = -NCHAR

CALL DELETE

LENGTH = LENGTH + NCHAR

ELSEIF ( ACT.EQ.6 ) THEN

CALL PRINT

ELSE

GOTO 100

ENDIF

DONE = DONE + 1

CALL RESYNC

GOTO 100

ENDIF

200 RETURN

END

SUBROUTINE OBACT(TODO)

INTEGER ACT, LENGTH, NCHAR

INTEGER TODO, DONE

DO WHILE ( TODO.NE.0 )

ACT = MOD(TODO,10)

TODO = TODO/10

SELECT CASE (ACT)

CASE (1,4,7,8,9)

CALL BADACT(ACT)

EXIT

CASE (2)

CALL COPY

LENGTH = LENGTH + NCHAR

CASE (3)

CALL MOVE

CASE (5)

NCHAR = -NCHAR

CALL DELETE

LENGTH = LENGTH + NCHAR

CASE (6)

CALL PRINT

CASE DEFAULT

CYCLE

END SELECT

DONE = DONE + 1

CALL RESYNC

ENDDO

RETURN

END
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A D T

def makeStack(): ...

def push(stack, n): ...

def pop(stack): ...

def isEmpty(stack): ...

We don’t need to know or care how these stacks are actually implemented.

st = makeStack()
push(st, 3)
push(st, 4)
pop(st)
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A D T

def makeStackLL(): ...

def pushLL(stack, n): ...

def popLL(stack): ...

def isEmptyLL(stack): ...

def makeStackArr(): ...

def pushArr(stack, n): ...

def popArr(stack): ...

def isEmptyArr(stack): ...

We do have to be sure not to mix our types.

st1 = makeStackLL()
st2 = makeStackArr()
pushLL(st1, 3)
pushArr(st2, 4)
popLL(st2) # whoops!
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D + C = O

Objects: ADTs that “come with” the right operations.

class StackLL:
def push(self, n): ...

def pop(self): ...

def isEmpty(self): ...

class StackArr:
def push(self, n): ...

def pop(self): ...

def isEmpty(self): ...

st1 = StackLL()
st2 = StackArr()
st1.push(3)
st2.push(4)
st2.pop()
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C

It is possible to have objects without classes! (E.g., JavaScript)

But, classes are popular because they provide a lot of additional
functionality:

✓ Classes let the user create objects

✓ Classes let the user deène new types

✓ Classes have an inside and outside (public/private)

✓ Last (and least?): classes support inheritance
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I: T P

We have a class C that almost does what we want.

We know it’s a bad idea to duplicate C’s source code and start making
changes.

Goal: Say only what changes we want, starting with C

✓ What new èelds and methods we want (extension)
✓ What methods we want to replace (override)

Note: need to be careful about accessibility. Who has access?

✓ public: everyone

✓ private: the current class

✓ protected: the current class and inheriting classes can access

✓ package: any class in the current package (group of classes)
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E S: Person
class Person extends Object
{

public Person( String name ) { this.name = name; }

protected String name; // !

public boolean isAsleep( int hr ) { return hr > 22 || hr < 7; }

public String toString() { return name; }

public void status( int hr ) {
if ( this.isAsleep( hr ) )

System.out.println( "Now asleep: " + this );
else

System.out.println( "Now awake: " + this ); }
}

Person p = new Person("Pat");
p.status(23);
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E S: Student
class Student extends Person // !
{

// Constructor (constructors are never inherited)
public Student( String name, int units ) {

super(name); // !
this.units = units; }

// Extension (adding new fields and/or methods)
protected int units;
void study() { System.out.println( "Done studying." ); }

// Override (replacing inherited methods)
public boolean isAsleep( int hr ) { return 2 < hr && hr < 8; }
public String toString() {

String result = super.toString(); // !
return result + " units: " + units; }

}

Student s = new Student("Pat", 19);
s.status(23);
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I  J

When Student inherits from (extends) Person, then:

ǖ. The code for Person is reused in Student

Ǘ. Java will let you treat a Student as a Person!
(After all, it has all the èelds and methods a Student does.)

Person p = new Student("Pat", 19);
p.status(23);
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A I E

class Person extends Object
{

public String getName() {...}
// no getMajor method defined here

}

class Mudder extends Person
{

// no getName defined here
public String getMajor() {...}

}

class General extends Person
{

// no getName defined here
public String getMajor() {...}

}

Person P = new Person();
Person Q = new Person();
Mudder M = new Mudder();
General G = new General();
Object Ob = new General();

// which lines are not ok?

System.out.println( M.getName() );
P = M;
System.out.println( P.getMajor() );
G = Q;
G = Ob;
System.out.println( G.equals(Ob) );
System.out.println(

G.equals(new General()) );

// Where did .equals come from?
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I P T

Inherit only when classes have an ”is-a” relationship.

✓ a Kangaroo is an Animal

✓ a Circle is a Shape

✓ a SpamMaze is a Maze

If you’re still not sure, think about what Java will let you do.

✓ If I’m expecting an Animal, would I be ok geing a Kangaroo?

✓ If I’m expecting a Shape, would I be ok geing a Circle?

✓ If I’m expecting a Circle, would I be ok geing an Point?

✓ If I’m expecting a Point, would I be ok geing an Circle?
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A: C

Much more common is the “has-a” relationship.

✓ A Circle has a central Point

✓ A Maze has a two-dimensional array of MazeCells

All we need is a èeld of the appropriate type.
No inheritance necessary!
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D  I (ǖ)
class InstrumentedHashSet extends HashSet {

private int addCount = 0; // count of elements added
...
public boolean add(Object o) {

addcount++;
return super.add(o);

}

public boolean addAll(Collection c) {
addCount += c.size();
return super.addAll(c);

}

public int getAddCount() { return addCount; }
}

InstrumentedHashSet ihs = new InstrumentedHashSet();
ihs.addAll(Arrays.asList(new String[]{"A","B","C"}));
// ihs.getAddCount() == ???

From Joshua Bloch’s Effective Java
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D  I(Ǘ)
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TM  T S

Inheritance is not the solution for all problems.
There are many other ways to get code reuse, including

✓ Interfaces

✓ Generics

✓ Functions (e.g., map in Racket)

Inheritance works best when the superclass is designed for inheritance

✓ I.e., when the programmer thought about what subclasses might want
to know or access or change.


	Spampede
	OOP
	Inheritance

