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Inheritance Forms a Type Hierarchvy (1
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Inheritance Forms a Type Hierarchy (2

=
dial -- basic feature

SMART PHONE |
- surf web -- basic feature

surf_web -- redefined using safari surf_web -- redefined using firefox

10S : ANDROID
facetime -- new feature skype -- new feature

IPHONE 11 PRO

zoomage \ /

IPHONE_XS MAX

HUAWEI I SAMSUNG

HUAWEI_P30_PRO HUAWEI_MATE_20_PRO GALAXY_S10 GALAXY_S10_PLUS

descendants

____| ancestors | expectations




Ancestors; Expectations, Descendants, and Code Reuse
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register (Course ¢) name: STRING

T: !E e c a s*: tuition: REAL STUDENT courses: LINKED LIST[COUNRSE]

M o'l' i va'l' i O n /* new features */ / \

premium rate: REAL
set pr (r: REAL) RESIDENT_STUDENT NON RESIDENT _STUDENT

/* redefined features */

tuition: REAL

/* new features */
discount rate: REAL
set dr (r: REAL)

/* redefined features */
tuition: REAL

lLocal jim: (STUDENT> @ IDENT_ TUDENT )
: Lavis")

1

2 |do create {RESIDENT STUDENTT —RmrTmake ("4
3 rs:=)Xjim

4

rs.setPremiumRate (1.5)
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Inferring the DT of a Variable is Undecidable
A l,rf/'c"

Class

clas
make
local

QSTUDENT

W‘

end D‘?a{e




Type Cast: Syntax

, .,

| [ense] attaches (eszomvr sroody
(s := rs_jim | /7
3 rs.set_pr (1.5)

’ .







Ancestors; Expectations, Descendants, and Code Reuse

check attacheg (@)
What if€ is not an ancesto f v's DT?

)‘ CM _%A runtime} jolation occurs!
Eﬁ | - y's DT cannot tultill the expectation of C.
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Violation-Free Cast: Upwards or Downwards (1

dial -- basic feature

SMART_PHONE _
surf web -- basic feature

surf_web -- redefined using safari
facetime -- new feature

/ \ quick_take

10S ANDROID

surf_web -- redefined using firefox
skype -- new feature

side_sync

HUAWEI

IPHONE_XS_MAX IPHONE_11_PRO

SAMSUNG

Zoomage

/ N\

HUAWEI_P30_PRO HUAWEI_MATE_20 PRO

GALAXY_S10

GALAXY_S10_PLUS

create {IPHO

11 _PRO} my_phone.make

only call fea: 0S \yPhone
dial, surf web, cetime ake, sKkype, side_sync, zoomage .
check attached {SMART_PHONE} my.__ phc}ne as sp then
—— can now call features defined i1in SMART PHONE on st
dial, surflf_webD . facetime, quick_take, skype, side_sync, zoomage

end
check attached {IPHONE 11 PRO} my_phone as 1pll_pro then
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Violation-Free Cast: Upwards or Downwards (2
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“Web -- basic feature
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surf_web -- redefined using safari

10S facetime -- new feature

ANDROID

surf_web -- redefined using firefox
skype -- new feature

quick take

IPHONE_XS_MAX IPHONE_11_PRO HUAWEI

Zoomage

HUAWEI_P30_PRO

HUAWEI_MATE_20 PRO

/ \ Bl

SAMSUNG
GALAXY_S10 GALAXY_S10_PLUS

My _phone I@

SACe AHOKE_11_PRD) my_phane.make

!...rLlJ.

I s defil
g : Surf web facetim
E

check attached {IPHONE 11 PRO} my_phone as 1pll_pro then

PRO

.,l_ R —— — _1..'_'..'3,_1 - D LINAL T 7 -
Call IN1ORK ealL ures -.M.IWJ_ L T1E( 1 111 10 aUINGgG 4L L O I

_—
41__";;

L 5
P | - - —~ — ]
SAV I.f:' &, o L_:’I {
rs —




Violation-Free Cast: Upwards or Downwards (3)

SMART_PHONE

-@- asic feature

[ .
orf web -- basic feature

ANDROID

surf_web -- redefined using firefox
skype -- new feature

/ \ Bl

IPHONE_ XS MAX IPHONE_ 11 PRO HUAWEI SAMSUNG
zoomage / \
HUAWEI P30 PRO HUAWEI MATE 20 PRO GALAXY S10 GALAXY S10_PLUS
my_phone: IOS F V{l-""? -_Z?/ H"’" l’ f
create { IPHONE. II_PRO} my_phcme make? v F [f(
B fined i1in I0OS on ‘;*H"'L_J”
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&heck attached {SMRT_PHONE} my._ phcne as sp then

_._'Lh o th_; "xl.“'-i,

1de
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end

—— can now call features defined 1i1n SMid
dial, surf web facetime uick tal sync, zoomadge . ea
3 p— . . . = e
eck attached PHONE_II_PR } my_phone & Pg&’ﬂs
q /7 4
—— can now call eemeercgMcfined in IPHONE =% O on ipli pro
dial, surf_web, facetime, quick_take . skype, side_sync, zoom&ge .













	Blackboard - EECS3311 - F19-173
	Blackboard - EECS3311 - F19-174
	Blackboard - EECS3311 - F19-175
	Blackboard - EECS3311 - F19-176
	Blackboard - EECS3311 - F19-177
	Blackboard - EECS3311 - F19-178
	Blackboard - EECS3311 - F19-179
	Blackboard - EECS3311 - F19-180
	Blackboard - EECS3311 - F19-181
	Blackboard - EECS3311 - F19-182
	Blackboard - EECS3311 - F19-183
	Blackboard - EECS3311 - F19-184
	Blackboard - EECS3311 - F19-185
	Blackboard - EECS3311 - F19-186
	Blackboard - EECS3311 - F19-187
	Blackboard - EECS3311 - F19-188

