Lecture 20 - Nov 21
Inheritance
Type Cast: Compilable vs. Exception-Free

Checking DTs: instanceof Operator
Polymorphic Method Parameters
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Exercise: Compilable Type Cast? Fail at Runtime? (1) slide 63

dial /* basic method */
surfWeb /* basic method */

s

surfWeb /* overridden using safari */ . surfWeb /* overridden using firefox */
facetime /* new method */ skype /* new method */

SmartPhone

10S
/* cinematic mode */ ) V I
quickTake sideSync /* new method *f A ) I /

1S
IPhoneSE IPhone13Pro uawei Samsung | ;‘

e
Type £
= / i

HuaweiP50Pro HuaweiMate40Pro GalaxyS21 /03

) (Ga 2 ; o7
Aslasth et 7 i) :
« ¢ Compilable? ClassCastException,at mn.ﬁmé?_&_’_/—%
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Exercise: Compilable Type Cast? Fail at Runtime? (2)

dial /* basic method */
SmartPhone i
surfWeb /* basic method */

/\

surfWeb /* overridden using safari */ Android surfWeb /* overridden using firefox */
facetime /* new method */ ° skype /* new method */

/* cinematic mode */
qun:kTake sideSync /* new method */

IPhoneSE IPhone13Pro > Huawei < SamsunQ pl

—-— -
[, / - /* dual-matrix camera */
zoomage

HuaweiP50Pro HuaweiMate40Pro GalaxyS21 GalaxyS21Plus

SmartPhone myPhone = ne
/* ST of myPhone is Sm : DT of myPhone is Samsung */
IPhonel3Pro ip - myPhone;

Compilable? ClassCastException at runtime?



Compilable Cast vs. Exception-Free Cast
dial /*basic me.thod */ . 4
surfWeb /* basic method.*/ ‘AYW c as.(r

surfWeb /* overridden using safari */ EurfWeb /* overridden using firefox */

108
/* cinematic mode */
quickTake sideSync /* new method */

IPhoneSE IPhone13Pro Huawei m Vl

/* dual-matrix camera */
zoomage

HuaweiP50Pro HuaweiMate40Pro GalaxyS21 GalaxyS21Plus
——

Ang;[oid rnyPhone’= new SaPlZsungg ' M’ &g{f’x'
i Lt ﬁ

SmartPhone

i

Compilable Casts S| @I Exception-Free Casts
-
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Exercise: Compilable Cast vs. Exception-Free Cast

class A { }
class B extends A
class C extends B
class D extends A

- -
—— e




Checking Dynamic Types at Runtime (1)

Student(String name) String name
void register(Course c) Student Course[] courses /* registered courses (rcs) */

'x doible getTlntlon int noc /* number of courses */
/Pl /JV‘S "zpodgg‘ ‘: VL \ V4

/* new attrtbutes, new methods /
ResidentStudent(String name)
double premiumRate

void setPremiumRate(double r)
/* redefined/overridden methods */
double getTuition()

/* new attributes, new methods */

. . NonResidentStudent(String name)
ResMentStW NonResidentStudent double discountRate
_—/ . .

void setDiscountRate(double r)

/* redefined/overridden methods */
double getTuition()
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Checking Dynamic Types at Runtime (2) (eravcze)

dial /* basic method */
SmartPhone |
surfWeb /* basic method */

surfWeb /* overridden using safari */ Android
facetime /* new method */ ndroi

surfWeb /* overridden using firefox */
skype /* new method */

Samsung

IPhoneSE IPhone13Pro

/* dual-matrix camera */
zoomage

/* cinematic mode */
quickTake sideSync /* new method */

GalaxyS21 GalaxyS21Plus

HuaweiP50Pro HuaweiMate40Pro

SmartPhone aPhone = new GalaxyS21Plus();
if (aPhone instanceof IPhonel3Pro ) {

IOS forHeeyeon = ( IPhonel3Pro ) aPhone;
forHeeyeon.facetime() ;

arwOND =




Use of the instanceof Operator

dial /* basic method */

SmartPhone |
surfWeb /* basic method */
/ \ ,
|/ surfWeb /* overridden using safari */ : surfWeb /* overridden using firefox */
108 : " 3 Android
facetime /* new method */ skype /* new method */
r* cmematl mode */
uick’ sideSync /* new pethod */
‘l
IPhoneSE IPhone1 3Pro Huawei Samsung
/* dual-matrix camera */
zoomage
HuaweiP50Pro HuaweiMate40Pro GalaxyS21 GalaxyS21Plus
=

SmartPhone myPhone = new Samsung() ;
pﬁntln(my?hone instanceof Android)

_

myPhone instanceof ??

¢ evaluates to frue if
Samsung can

L\ fulfill expectations on 22.

println(myPhone instanceof Samsung) ;

println(myPhone instanceof GalaxySZl ‘?

o '}
(+/

IPhonel3Pro) '

println(myPhone instanceof IOS)?%

println(myPhone instanceof




Safe Cast via Use of the instanceof Operator

108

/N

/

surfWeb /* overridden using safari */
facetime /* new method */

dial /* basic method */
SmartPhone i
surfWeb /* basic method */

/* cinematic mode */
quickTake

IPhoneSE

IPhone13Pro

T

Android

/* ST

/* dual-matrix camera */
zoomage

Huawei

N

surfWeb /* overridden using firefox */
skype /* new method */

/ \ sideSync /* new method */

Samsung

/

e

HuaweiP50Pro

HuaweiMate40Pro

SmartPhone myPhone = new Samsung/() ;
of myPhone is SmartPhone;
if (myPhone instanceof Samsung)

Samsung samsung = (Samsung) myPhone;

{

}

if[myPhone instanceof GalaxyS21Plus

GalaxySZ21Plus galaxy =

}

QO OVWoONOOOTPA~,WN =

—_

}

if(myphone instanceof HuaweiMate40OPro
Huawei hw

= (HuaweiMated4OPro) myPhone;

GalaxyS21

GalaxyS21Plus

DT of myPhone is Samsung */

evaluates to true if
Samsung can
fulfill expectations on

myPhone instanceof ??

??



Static Types, Casts, Polymorphism (1)
(L s D[t icrors

surfWeb /* overridden using safari */ Android
facetime /* new method */ ndrol

skype /* new method */
/* cinematic mode */
quickTake sideSync /* new method */

IPhoneSE IPhone13Pro Huawei

108 surfWeb /* overridden using firefox */

Samsung

/* dual-matrix camera */
zoomage

HuaweiP50Pro HuaweiMate40Pro GalaxyS21 GalaxyS21Plus

class SmartPhone {
void dial() {
}
class I0S extends SmartPhone {
void facetime() { ... }

SmartPhone sp = new IPhonel3Pro(); .

'@ facetime () ;
’g- .quickTake () ;

PO =

}
class IPhonel3Pro extends IOS {

void quickTake() { ... }
}




Static Types, Casts, Polymorphism (2)

surfWeb /* overridden using safari */ Android
facetime /* new method */ ks

surfWeb /* overridden using firefox */
skype /* new method */

-Gl fexgode */
quickTake sideSync /* new method */

/
IPhoneSE IPhone13Pro Huawei Samsung

/* dual-matrix camera */
zoomage

HuaweiP50Pro HuaweiMate40Pro GalaxyS21

GalaxyS21Plus

class SmartPhone {
void dial() {
}

class I0S extends SmartPhone {
void facetime() { ... }

/038 ip = new IPhonel3Pro(); .
ip.dial(); v

A O0WON =

ip.facetime(); @/7 ST ZQS

ip.quickTake() ;
}

class IPhonel3Pro extends IO0S {
void quickTake() { ... }
}




Static Types, Casts, Polymorphism (3)

surfWeb /* overridden using safari */ Android
facetime /* new method */ ndrol

skype /* new method */
/* cinematic mode */
quickTake sideSync /* new method */

IPhoneSE IPhone13Pro Huawei

108

surfWeb /* overridden using firefox */

Samsung

/* dual-matrix camera */
zoomage

HuaweiP50Pro HuaweiMate40Pro GalaxyS21

GalaxyS21Plus

class SmartPhone {
void dial() {
}
class I0S extends SmartPhone {
void facetime() { ... }

IPhonel3Pro 1ip6sp = new IPhonel3Pro(); .
ip6sp.dial(); v

ip6sp.facetime () ; v

ip6sp.guickTake () ; v

AN =

}

class IPhonel3Pro extends IO0S {
void quickTake() { ... }
}




Static Types, Casts, Polymorphism (4)

surfWeb /* overridden using safari */ . surfWeb /* overridden using firefox */
: " N Android
facetime /* new method */

108
skype /* new method */
/* cinematic mode */
quickTake sideSync /* new method */

IPhoneSE IPhone13Pro

Huawei Samsung

/* dual-matrix camera */
zoomage

HuaweiP50Pro HuaweiMate40Pro GalaxyS21

GalaxyS21Plus

/|

class SmartPhone {

void dial() { ... SmartPhope sp = Mew IPhonel3Pro();
}

\"A
(IPhonel ?Pro)/sp selrall) s .
class I0S extends SmartPhone { o 13p £ , .
void facetime() { ...} B 5r) - facetime () ;

}
class IPhonel3Pro extends IOS {

void quickTake() { ... }
}

- (IPhonel3Pro) sp).quickTake();




Static Types, Casts, Polymorphism (5)

Student(String name) String name
void register(Course c) Student

double getTuition()

P N

/* new attributes, new methods */
ResidentStudent(String name)
double premiumRate

void setPremiumRate(double r)

ResidentStudent NonResidentStudent

/* redefined/overridden methods */
double getTuition()

2030 = new Course ("EECS2030", 500.0);

|new ResidentStudent ("Jim"

(eecs2030)

(ResidentStudent)

ceof Resiélenté[:nu&ﬂw FA(SQ

.setPremiumRate (1.75) ;

Course[] courses /* registered courses (rcs) */
int noc /* number of courses */

/* new attributes, new methods */
NonResidentStudent(String name)
double discountRate

void setDiscountRate(double r)

/* redefined/overridden methods */
double getTuition()

ResidentStudent

pr

System.out.println(( (ResidentStudent) s).getTuition());
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@ & has an asotited ke h%r

1 uden tManagementSystem {

2 ,

3 void addRS (R ) K ss[c] =.rs; c ++; }

4 void addNRS (NonResidentStud&nt nrs) { ss[c] = nrs; c++; }
5

void addStudent (Student s)

. Static type of ss[0], ss[1],

{ ss[c] = s; c++; } }

, ss[ss.length - 1]?

Couolent

Q. In method addRS, does ss[c] ss[c]{=rs) compile?
N

el S7: ﬁwo/ﬁvf LT RS

der what cncumsfances can the following

hod

f:all be valid/compilable?
ddRS@)] 5, whet Sl L"
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