Lecture 19 - Nov 13
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



_T V=MNT())

Polymorphism|and Dynamic Binding
Polymorphism: Tz st 74'//;// e e}'p(Z)

An objects static type may allow multiple possible dynamic types.
= Each dynamic type has its version of method.

Dynamic Binding:
An objects dynamic type determines the version of method being invoked.

Student jim = new ResidentStudent(...); ST | s oo st
jim.getTuition(); - N

jim = new NonResidentStudent(...); MGG e | s S
jim.getTuition(); i e P,

SmartPhone spl = new IPhonel3Pro(...);
SmartPhone sp2 = new GalaxyS21(...); T —
spl.surfWeb(); A\

spl = sp2; — 1 [-
spl.surfWeb(),;




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 1 S
void setPremiumRate(double r) void setDiscountRate(double r)

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

Student jim = new Re51dentStudentg"J Dawis™)
2 | ResidentStudent rs x

3 B rs.setPremiumRate (




An A+ Challenge: Inferring the DT of a Variable

MyClass.javaL

S Your Program [liast DT of s
S

s N >

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

g = new |ResidentStudeng|§ er);
} st VT o %

¥




Anatomy of a Type Cast

Student jim = new ResidentStudent("Jim”);

ST: ResidentStudent valid substitution ST: Student
=
H’eSIdentStudent rs @/l (Res:.dentStudent) Jim | ;
\ ‘ an alias whose ST is ResidentStudent
{: —an. 2l X

.d.__
ResidentStudent
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Type Cast: Named vs. Anonymous

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

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

10S
/* cinematic mode */
quickTake sideSync /* new method */

IPhoneSE IPhone13Pro Huawei Samsung

mgm /* dual-matrix camera */
zoomage

HuaweiP50Pro HuaweiMate40Pro GalaxyS21 GalaxyS21Plus

4§t Ndined Cast: Use intermediate variable to store the cast result. Exercise

Smaztfhons aiiofe ;pzz;eﬁ::gelzizg;;f SmartPhone aPhone = new IPhonel3Pro();
105 _forfceyeon = (IPhonel3Pro) aPhone; :
(IPhonel3Pro) aPhone.facetime();

forHeeyeon \facetime () ;

Anonymous Cast: Use the cast result directly. 4«, 'z£ Cm;}l) (AHIMP -&l’é e ))

SmartPhone aPhone = new IPhonel3Pro();
(IPhonel3Pro) aPhone) . facetime(); sr Sr
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Compilable Cas’rslk Upwards vs. Downwards — S — @2:

v %dﬁ JW ﬂ 2idl -

Android myPhone = ) surfWeb |

Smcvow giElons J |

SmartPhone sp = (SmartPhone) myPhone; _*# W(m{ sideSync /
“

Vg4 v facetime \ /
GaIaxySZlPIus (GalaxyS21Plus) myPhone: quickTake X
MYM a zoomage \/ \
dial /* basic me-.thod */
surfWeb /* basic method */
— AC e:t; y]?}mp.
Ytk

surfWeb /* overridden usié safari */ surfWeb /* overridden using firefox */

facetime /* new method Android skype /* new methog */

N

108
/ \ /* cinematic mode */ ﬁ ues"bo \ / \ wé t-as‘(
quickTake &7" sideSync /* new m ethojﬁ s

IPhoneSE IPhone13Pro Huawei Samsung

/* dual-matrix camera */
zoomage
7
HuaweiP50Pro HuaweiMate40Pro GalaxyS21
0N




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

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

void setPremiumRate(double r)

|  ResidentStudent

: . . ./
Compilable Type Cast May Fail at Runtime (1)/_4./ 75 1 S|

ass¢

String name
Course[] courses /* pgistered courses (rcs) */
int noc /* numberfof courses */

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

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

void setDiscountRate(double r)
/* redefined/overridden methods */
double getTuition()
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Compilable Type Cast May Fail at Runtime (2)

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

SmartPhone

/ &

surfWeb /* gverridden using safari */ Android surfWeb /* overridden using firefox */
facetime /i new method */ nar skype /* new method */

7N

/* cineraétic mode */
quickTake C’lg-‘/\ sideSync /* new method */

IPhoneSE IPhone13Pro ele e e e e e oo de oo ohuawgi

19t

1 B SmartPhone

zoomage

I \;\"%%: . ﬂ,B Ly (L

HuaweiP50Pro HuaweiMate40Pro GalaxyS21 *e GalaxyS21Plus

aPhone = new GalaxyS21Plus();

2 | IPhonel3Pro forHeeyeon =' (IPhonel3Pro) aPhone;

3 § 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?



Compilable Cast vs. Exception-Free Cast

[

SmartPhone )

/ \ quickTake

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

/* cinematic mode */

IPhoneSE

IPhone13Pro

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

Huawei

/* dual-matrix camera */
zoomage

AN

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

sideSync /* new method */

HuaweiP50Pro

GalaxyS21 "

GalaxyS21Plus ‘

B Exception-Free Casts

CIassCas’rExcep’rion



Exercise: Compilable Cast vs. Exception-Free Cast

class A { }

class B extends A
class C extends B
class D extends A
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