Lecture 19 - Nov 12
Inheritance
Type Casts: Motivation, Syntax, Visual

Compilable Casts: Upward vs. Downward
Casts at Runtime: ClassCastException



Announcements/Reminders

e Todays class: notes template posted

e Lab4 released

e WrittenTest2 guide and example questions released
® Notes on Type Casting



Type Cast: Motivation

Student(String name) \/ String name
void register(Course c) Student Course[] courses /* registered courses (rcs) */
double getTuition() int noc /* number of courses */

/* new attributes, new methods */

ResidentStudent NonResidentStudent NonResu-lentStudent(Strmg name)
double discountRate

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

void setPremiumRate(double r) void setDiscountRate(double r)

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

\/
Student jim = new ResidentStudent ("J. Davis");
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An A+ Challenge: Inferring the DT of a Variable

i
A"fﬁ""a Your Program | ,st D?JF s s

S

class MyClass {
ain (...)
Student s = ...;

s = new ResidentStudent(...);




Anatomy of a Type Cast

Student jim = new

ST: ResidentStudent

ResidentStudentl(“Jim”);

ST: Student

valid substitution

ResidentStudent@

(o)

(ResidentStudent) W ;

e

an alias whose ST is ResidentStudent
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Type Cast: Named vs. Anonymous

dial /* basic method */

SmartPhone
m surfWeb /* basic method */

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

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

10S

\ /* cinematic mode */
GutelTatie— sideSync /* new method */

IPhone13Pro Huawei

/* dual-matrix camera */
zoomage

HuaweiP50Pro HuaweiMate40Pro GalaxyS21 GalaxyS21Plus ‘ﬂ

Samsung

Named Cast: Use intermediate variable to store the cast result. EXGT‘C ISe

SmartPhone jaPhg = n IPhonel3Pro() ;
IOS forHeeyeon (IPhonel3Pro) aPhone;
forHeeyeon. facetime();

’ B
Anonymous Cast: Use the cast result directly. ws_
SmartPhgne aPhone = new IPhonel3Pro(); AS '(’-F'. (m;p -’[Z‘\efrlﬁec >>

(IPhonel3Pro) aPhone)wsfacetimel();
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Compilable Casts

plreb-1-8T.

Upwards vs. Downwards
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“Android myPhone = new-GalaxyS21PlusO); drsit

artPhone)sp )=

—

GalaxyS21Plus ga =

(SmartPhone) myPhone;

\prad

(GalaxyS21Plus) myPhone;

SmartPhone

10S

surfWeb /* overridden using 3&fari */
facetime /* new method */

/* cinematic mode */
quickTake

IPhoneSE

IPhone13Pro

obwtved

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

(e

0‘

/* dual-matrix camera */
zoomage

Expectations

sp ) myPhone | ga
dial ——
surfWeb (| ¥
skype R -
sideSync
facetime
quickTake / X
zoomage | |/ N/ \

sideSync /* new methoa\"/

Samsung

HuaweiP50Pro

HuaweiMate40Pro GalaxyS21

GalaxyS21Plus




b o7 of =
Compilable Type Cast May Fail at Runtime (1) ; g ’id’;/fs;;’g

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

double getTuition() int noc /* number of courses */

/* new attributes, new methods */ /* new a.ttributes, new mel.‘hods 4
ResidentStudent(String name) ResidentStudent NonResidentStudent || \°PResidentStudent(String name)
double premiumRate double discountRate

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

Student jim = ney NonReside udent ("J. Davis"); / s
ResidentStudent] = ||(ResidentStudent Jjim; éhfrﬁpg ( d/
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Compilable Type Cast May Fail at Runtime (2)

lial /* basic method */
S' SmartPhone ,
. 'surfWeb /* basic method */

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

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

IPhoneSE IPhone13Pro Huawei Samsung

/* dual-matrix camera */ \ r?_ 7
zoomage -

HuaweiP50Pro HuaweiMate40Pro GalaxyS21 GalaxyS21Plus

1 | SmartPhone aPhone(:>new GalaxyS2lpPlus();
2 | IPhonel3Pro forHeeyeon = (IPhonel3Pro) aPhone;

3 f forHeeyeon.quickTake () ;




Exercise: Compilable Type Cast? Fail at Runtime? (1)

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

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

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

IPhoneSE IPhone13Pro Huawei

Samsung

/* dual-matrix camera */
zoomage

HuaweiP50Pro HuaweiMate40Pro GalaxyS21 GalaxyS21Plus

SmartPhone myPhone = new Samsung() ;
/+ ST of myPhone is SmartPhone; DT of myPhone 1is Samsung */
GalaxyS21Plus ga = (GalaxyS21Plus) myPhone;

Compilable? ClassCastException at runtime?




Exercise: Compilable Type Cast? Fail at Runtime? (2)

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

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

IPhoneSE IPhone13Pro Huawei Samsung

/* dual-matrix camera */
zoomage

HuaweiP50Pro HuaweiMate40Pro GalaxyS21 GalaxyS21Plus

SmartPhone myPhone = new Samsung() ;
/* ST of myPhone is SmartPhone; DT of myPhone is Samsung +*/
IPhonel3Pro ip = (IPhonel3Pro) myPhone;

Compilable? ClassCastException at runtime?
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surfWeb /* overridden using safari */ '. E
e facgtime /* new method */ . l " c c ¢
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/* cinematic mode */ ° '
quickTake °® * sideSync /* new metQg * 1
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Android myPhone = new Samsung();

Compilable Casts @D cException-Free Casts

ClassCastxcepfion e



Exercise: Compilable Cast vs. Exception-Free Cast

class A { }

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




