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Labtest 2 (course wiki/forum):
€ undo/redo Pesign patfern
- Reading: OOSC Ch{ 21

- Exercise from Github




register (Course, e: STRING
Ty p e C ast : tuition: RE STUDENT rses: LINKED LIST[COUNRSE]

M 01. l vaf l o n /* new features */ /* new features */

premium_rate: RE discount_rate: REAL

set_pr (r: REAL) RESIDENT_STUDEN NON_RESIDENT_STUDENT set_dr (r: REAL)
Vil l‘_(‘dcﬁncd featuNg/ - /* redefined features */
P tuition: REAL

tuition: REAL
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Multi-Level Inheritance Hierarchy of Smartphones

SMART_PHONE

dial -- basic feature
surf_web - bastc feature

surf_web -- redefined using safari
facetime -- new feature

/ \ quick_take

( vpsﬂnm?? 97(/7'0 C)

ANDROID

surf_web -- redefined using firefox
skype -- new feature

IPHONE_XS_MAX

IPHONE_11_PRO

HUAWEI

Zoomage /

/ " D( i

SAMSUNG

e ey

HUAWEI_P30_PRO

HUAWEI_MATE_20_PRO

GALAXY_S10 GALAXY_S10_PLUS
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Violation-Free Cast: Upwards or Downwards (1)

SMART_PHONE

dial -- basic feature
surf_web -- basic feature

il ;7 of5

108

rf)web -- redefined using safari
lagetime -- new feature

!1/

IPHONE_XS_MAX

- (faretm

. f _
surf_web -- redefined using firefox

ANDROID
skype -- new feature

L/

end

now

su

rf_web,

all

racet

check attached {SMART_PHONE} my_ phone as sp then

feat

ire

features defined in

__take,

quick_take side_sync
IPHONE_11_PRO HUAWEI SAMSUNG
HUAWEI_P30_PRO HUAWEI_MATE_20_PRO GALAXY_S10 GALAXY_S10_PLUS
on myPhone

side_sync, zoon*aqe.
_sync, zom:aq@‘

sKype,




Violation-Free Cast: Upwards or Downwards (2)

91 * " — N wv - basif feature f d?a
“ urf_web -- basic feature
0 g wY
o F - e’ Fetetad

urf_web -- redefined using safari - i ing fi
|0s - ] ANDROID surf_web -- redefined using firefox
‘acetime -- new feature skype -- new feature
quick_take / \ side_sync
IPHONE_XS_MAX IPHONE_11_PRO HUAWEI SAMSUNG
zoomage \
HUAWEI_P30_PRO HUAWEI_MATE_20_PRO GALAXY_S10 GALAXY_S10_PLUS

my_phone: IOS
create {IPHONE_11_PRO} my_phone.make

only call features

defined 1in

zoomage .

g
quick

in SM. E

kype, side_sync, zoon:ag@‘

check attached {IPHONE_11_PRO} my_phone as ipll_pro then

now call features defined in IPHONE_11_PRO on ipll_pro

side_sync, zoomage .

i ned

end

== €an

surf_web, facetime,




Violation-Free Cast: Upwards or Downwards (3)

ad"t T

SMART_PHONE

dial -- basic feature
surf_web -- basic feature

108

IPHONE_XS_MAX

surf_web -- redefined using safari
facetime -- new feature

surf_web -- redefined using firefox

ANDROID
skype -- new feature

8
7 '% }}u\ —

L Zomage
¢t 4 r

HUAWEI o\ ‘/l\/ SAMSUNG
HUAWEI_P30_PRO HUAWEI_MATE_20_PRO GALAXY_S10 GALAXY_S10_PLUS

only call

1, surf_

web,

AR eﬁ; 'IOS
PHONE_11 PRO} my phone make

racetime

gt 11

RO on ipll_pro
ype, side_sync, 4701”27@.




Ancestors, Expectations, Descendants, and Code Reuse
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b BS o, vale

check attached {C} Y then ... end always compiles

What if C is not an ancestor of y’'s DT?
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Cast Violation at Runtime (1)

| —

(SMART_PHoy

_

dial -- basic feature
surf_web -- basic feature

surf_web -- redefined using safari ANDROID surf_web -- redefined using firefox
facetime -- new feature skype -- new feature
/ \ quick_take side_sync
IPHONE_XS_MAX IPHONE_11_PRO HUAWEI SAMSUNG
zoomage
HUAWEI_P30_PRO HUAWEI_MATE_20_PRO GALAXY_S10 GALAXY_S10_PLUS

test_smart_phone_type cast_violation
local ‘mine: ANDROID
do create {HUAWEI} mine. make

ST

of mine 1
attached

ine is HUAWEI
hs sp then ... end

ST

check attached {HUAWEI} mine as huawei then

end
is HUAWEI; DT of huawei is HUAWEI

check attached {SAMSUNG} mine as samsung then

Assertion violation

ST of huawei

... end

- ** SAMSUNG is not ancestor of f“v'n@’s DT (HUAWET)

lat
= HL’AMrEIi 30_PRO 1s not ancestor of mine’s DT (HUAWETI)
end




Cast Violation at Runtime (2)

dial -- basic feature

SMART_PHONE N
surf_web -- basic feature

surf_web -- redefined using safari ANDROID surf_web -- redefined using firefox
facetime -- new feature skype -- new feature
/ \ quick_take side_sync
IPHONE_XS_MAX IPHONE_11_PRO HUAWEI SAMSUNG
-y
zoomage
HUAWEI_P30_PRO HUAWEI_MATE_20_PRO GALAXY_S10 GALAXY_S10_PLUS

end

test_smart_phone_type cast_violation
local mine: ANDROID
do create {HUAWEI} mine.make

—-— ST of mine is ANDROID; DT of mine is HUAWEI
check attached {SMART PHONE} mine as sp then ... end
—— ST of sp 1S gSMARI-FPHONE; DT of sp is HUAWEI
check attached {HUAWEI} mine as huaweli then ... end
ST of huawel 1s HUAWEI; DT of huawel is HUAWEI
check attached {SAMSUNG} mine as samsung then ... end
—-— Assertion violation
-— '+ SAMSUNG is not ancestor of mine’s DT (HUAWEI)
check attached {HUAWEI P30_PRO} mine as p30_pro then ... end
—-— Assertion violation
—— ' HUAWEI_P30_PRO is not ancestor of mine’s DT (HUAWEI)




Cast Violation at Runtime (3)

dial -- basic feature
surf_web -- basic feature

SMART_PHONE

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

facetime -- new feature skype -- new feature
/ \ quick_take side_syn

N
IPHONE_XS_MAX IPHONE_11_PRO HUAWEI SAMSUNG
P
/'/
zoomage
HUAWEI_P30_PRO HUAWEI_MATE_20_PRO GALAXY_S10 &AXY_SA 0_PLUS

test_smart_phone_type cast_violation
local mine: ANDROID
do create {HUAWEI} mine.make
-— ST of mine is ANDROID; DT of mine is HUAWEI

check attached {SMART PHONE} mine as sp then ... end
-— ST of sp is SMART _PHONE; DT of sp is HUAWEI
check attached {HUAWEI} mine as huaweli then ... end

—— ST of huaweli s DT of huawei is HUAWET

check attach {SAMSUNGY mine as samsung then ... end

-— Assertion F -

—— ** SAMSUNG is not ancestor of mine’s DT (HUAWETI)

check attached {HUAWEI_P30_PRO} mine as p30_pro then ...
Assertion violation

end
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—— *r HUAWEI_P30_PRO is not ancestor of mine’s DT (HUAWET) -




Cast Violation at Runtime (4)

dial -- basic feature

SMART_PHONE ;
surf_web -- basic feature

5| LC
U

end

—-— Assertion violation

—— ** SAMSUNG 1isgphot.ancestor-0f mine’s DT (HUAWEI)

check attached {HUAWEI P30 PRO} mine as p30_pro then ... end
-— Assertion violation

—— ** HUAWEI_P30_PRO is not ancestor of mine’s DT (HUAWETI)

surf_web -- redefined using safari ANDROID surf_web -- redefined using firefox
facetime -- new feature skype -- new feature
/ \ quick_take side_sync d‘z \,>
\
IPHONE_XS_MAX IPHONE_11_PRO ( HUAWEI SAMSUNG
R
g '
QL'J s D&’Z
A Zoomage J
-—
HUAWEI_P30_PRO HUAWEI_MATE_20_PRO GALAXY_S10 GALAXY_S10_PLUS
test_smart_phone_ » _cast_violation -
local mine: ANDRO ﬂm (d?
do create {HUAWEI} mine.make d e Z,
-— ST of mine is ANDROID; DT of mine is HUAWEI -— ! V4
check attached {SMART PHONE} mine as sp then ... end - (\ﬂ S‘F - (’04
—-— ST of sp is SMART _PHONE; DT of sp is HUAWEI
check attached {HUAWEI} mine as huaweli then ... end
-— ST of huawei 1is HUAWEI; DT of huawel 1is HUAWEI
check attached {SAMSUNG} mine as samsung then ... end

R ot cast
ZOWW #ﬂ'/' DT
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SMART_PHONE

surf,_web -- redefined using spfari
faceti ew feature
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ANDROID

surf_web -- redefined using firefox
skype -- ne!

w feature

SAMSUNG

/\

% HUAWEI_P30_PRO

Dlo..MLJ Arf?f

HUAWEI_MATE_20_PR

GALAXY_S10 GALAXY S10_PLUS/

0,8 9{.%/;4( §>

\V\/

N\ 4\3"'@

W&’K



Feature Call Arquments: Supplier

- |RESIDE.
NON_R

Say: P”‘WSS[‘]> SS(Z] - @

sms: STUDENT_MANAGEMENT_SYSTEM

When should the following calls compile?

smsiadd_s N%)\7 NZJ\MM{ q 1;4 alug

sms.add=rs
e = ArPuosst
sms.add_nrs (0) Ya'mdf
S e 0

N
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Feature Call Arguments: Client

class STUDENT MANAGEMENT SYSTEM {
ss : ARRAY[STUDENT] -- ss[i] has static type Student
add_s| (s:YSTUDENT) do ss[0] := s end

add_rs (rs: RESIDENT_STUDENT) do ss[0] := rs end
add nrs (nrs: NON_RESIDENT STUDENT) do ss[0] := nrs end

test_polymorphism feature arguments

local
sl, s2, s3 STUDENT
rs: RESIDENT STUDENT ; nrs: NON_RESIDENT _STUDENT
sms: STUDENT MANAGEMENT SYSTEM

do
create sms.make
create {STUDENT} sl1.make ("sl1l")
create {RESIDENT STUDENT} sZ.make ("s2")
create {NON_RESIDENT STUDENT} s3.make ("s3")
create {RESIDENT STUDENT} rs.make ("rs")
create {NON_RESIDENT STUDENT} nrs.make ("nrs")

sms.add_s (rs) sms.add_rs (s1)



O

olymorphic-Collection
- register (Course ¢) name: STRING

tuition: REAL STUDENT courses: LINKED LIST[COUNRSE]

SMS

SS I /* new features */ / \ /* new features */

premium_rate: REAL discount_rate: REAL
set_pr (r: REAL) RESIDENT_STUDENT NON_RESIDENT_STUDENT sgt_dr (r: REAL) '
/* redefined features */ /o .l‘t:"defllwd features ¥/
tuition: REAL tuition: REAL

class STUDENT _MANAGEMENT SYSETM
students: LINKED_LIST|[STUDENT]

RESIDENT_S. test_sms_polymorphism: BOOLEAN add_student (s: STUDENT)
n. local do
Cs. rs: RESIDENT_STUDENT stndents. axbend (=)
nrs: NON_RESIDENT_ STUDENT
pr. c: COURSE end
sms: STUDENT MANAGEMENT SYSTEM registerAll (c: COURSE)
do do
NON_RESI_S. create rs.make ("Jim") across
n. rs.set_pr (1.5) students as s
=
dr. cre;te ;ms.maée iiltem.reglster el
en

sms.add_s (rs)
end

sms.add_s (nrs)

create c.make ("EECS3311", 500) end

sms.register_all (c)

Result := sms.ss[l].tuition = 750 and sms.ss[2].tuition = 250
end




Feature Call Return Values [Giass STUDENT vy s voTa |
LINKED_LIS ' ‘

SMs | & add_S (s: STUD
SS do
ss.extend (s)
nd
S SIDENT_S, NON_RESL_S get_student (i: INTEGER)WSTUDENT
Y LAC = n. p* +—afnd—i—<= 55.C

CS. Cs. —

pr.| L€ dr. | 0.&

:=(ss[1] 37:9@

test_sms_polymorphism:

local
rs: RESIDENT STUDENT ; nrs: NON_RESIDENT STUDENT POSSible DT }\@
z <

c: COURSE ; sms: STUDENT_ MANAGEMENT SYSTEM /\'\’\.
do

&
of Result? 3%
create rs.make ("Jim") ; rs.set_pr (1.5) Q
create nrs.make_ ("Jeremy") ; nrs.set_dr (0.,2) §;1~ {;\
create sms.make ; Fﬁﬁfﬁad;s Qfs} ; |sms.add_s Qgrs)b — |
create c.make ("EECS 5 S s eqgrsqer (c) %Vﬂ D m KS
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