Lecture 18 - Nov. 12
Inheritance
Dynamic Binding: Intuition

Ancestors vs Descendants, Expectation
Variable Substitutions



Announcements/Reminders

e WrittenTest2 tomorrow

e Lab4 due this Friday at noon

e ProgTest3 next Wednesday, November 20
e ProgTest2 results & feedback released
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Intuition: Dynamic Binding

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

AN

/* new attributes, new methods */ /* new attributes, new methods */

ResidentStudent(String name) ResidentStudent NonResidentStudent | \\°PResidentStudent(String name)

double premiumRate double discountRate

void setPremlumRate(double r) void setDiscountRate(double r)
erridden methods */ X /* redefined/overridden methods */

double getTuition( double getTuition()

1&"{ Co e cecs2030 = new Course("EECS2030", 100.0); ‘
‘ Student ’@ VT. |
ResidentStudent rs = new! ResidentStudent ("Rac 1");

2
3
4 |NonResidentStudent nrs = new NonResidentStudentY"Nancy") ;
5
6
7

rs.setPremiumRate (1.25); rs.register(eecs2030); nrs
r(eecsz2030)

nrs.setDjscountRate(0.75); n 31
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Multi-Level Inheritance Hierarchy: Students

Student

/

DomesticStudent

A

ForeignStudent

:

~

DomesticResidentStudent

DomesticNonResidentStudent

ForeignResidentStudent

ForeignNonResidentStudent

Reflections:
- For Design 1, how many encodings fo check for each method?

@B

- For Design 2, how many arrays to store for SMS?

- For Design 3, where are common attributes/methods stored?




Multi-Level Inheritance Hierarchy: Smartphones

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

T

surfWeb /* overridden using safari */ . surfWeb /* overridden using firefox */
10S : . N Android
facetime /* new method */ skype /* new method */

SmartPhone

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

IPhoneSE IPhone13Pro Huawei Samsung

/* dual-matrix camera */
zoomage

HuaweiP50Pro HuaweiMate40Pro GalaxyS21 GalaxyS21Plus

Reflections:
- For Design 1, how many encodings to check for each method?
- For Design 2, how many arrays to store for SMS?
- For Design 3, where are common attributes/methods stored?




Inheritance Forms a Type Hiera
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Inheritance Accumulates Code for Reuse é’”’““"" Greeste
di Vb asic method */

surfWeb /* basic method */

u// \ v v

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

SmartPhone

/ \%’ e
uawei

IPhone13Pro

/* dual-matrix camera

GalaxyS21 *
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Inheritance Accumulates Code for Reuse <ol :./433 g,..,/;,/o; e

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

surfWeb /* overridden using safa

SmartPhone -

Android

facetime /* new method */ skype /* new method */

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

IPhoneSE IPhone13Pro Huawei Samsung

/* dual-matrix camera */
zoomage

HuaweiP50Pro HuaweiMate40Pro GalaxyS21 GalaxyS21Plus
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Static Types determine Expectations

Inheritance Herarchy: Students Declare-| |
Student jim;

Student(String name) String name
void register(Course c) Student Course[] courses /* registered courses (rcs) */ e
double getTuition() int noc /* number of courses */ J im.??

/* new attributes, new methods */

. . NonResidentStudent(String name)
ResidentStudent NenResldentStudent double discountRate

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

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

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

Inheritance Herarchy: Smar’r Phones Declare.

SmartPhone myPhone;
urfWeb/ basic method */

/ \ myPhone.??

surfWeb /* overridden using safari */ . surfWeb /* overridden using firefox */
10s : " ‘ Android
facetime /* new method */ skype /* new method */
/* cinematic mode */
quickTake sideSync /* new method */
IPhoneSE IPhone13Pro Huawei Samsung
/* dual-matrix camera */
Zoomage
HuaweiP50Pro HuaweiMate40Pro GalaxyS21 GalaxyS21Plus




Static Types determine Expectations

Inheritance Herarchy: Students

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

Student

String

.

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

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

="

Course[] courses /* registered courses (rcs) */

Declare: Declare:
Student jim; NRS alan;

NonResidentStudent

int noc /* number of courses */ J|m77 | alan.?? I

/* new attributes, new methods */

Inheritance Herarchy: Smart Phones

SmartPhone

*ﬁal /* basic method */

surfWeb /* basic method */

/

facetime /* new method */

108
/* cinematic mode */
quickTake

surfWeb /* overridden using safari */

Android

IPhoneSE IPhone13Pro

Huawei

/* dual-matrix camera */
zoomage

/
AN

NonResidentStudent(String name)
double discountRate... WP(SM&U

void setDiscountRate(double r)

/* redefined/overridden methods */ ’t
double getTuition() 0{ R -f
setl,.

Declare: Declare:
SmartPhone pl;| |Samsung p2;

p1.2? p2.22

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

\s’_deSync /* new method */

Samsung

AN

HuaweiP50Pro

HuaweiMate40Pro

GalaxyS21 GalaxyS21Plus




