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class NON_RESIDENT_STUDENT
VlOl AN g create make

feature Attributes
: STRING
Single Choice Principle) -o.:
;

courses: LINKED LIST|[COURSE]
discount_rate: REAL

feature Constructor
- make (n: STRING)
do name := n ; create courses.make end
feature Commands
set.dr (r: RFEAL) do discount_-rate := r end
register (c: COURSE) do courses.extend (c) end
feature Queries

class RESIDENT_.STUDENT

create make

feature Attribut
name: STRING

tuition: REAL
local base: REAL
do base := 0.0

across courses as ¢ loop base := base + c.1i1tem.fee end
courses: LINKED LIST|[COURSFE] P
. Result := base * discount_rate
premium.rate: REAL
| end
feature Constructor
end
make (n: STRING)
do name := n ; create courses.make end
feature Commands
set.pr (r: REAL) do premium.rate := r end

register (c: COURSE) do courses.extend (c¢) end
feature Queries
tuition: REAL
local base: REAL
do base := 0.0

across courses as ¢ loop base := base + c.1item.fee end
Result := base #* premium-rate

end
end









Static Type vs. Dynamic Type

e |n Java:

Student s = new Student ("Alan");
Student rs = new ResidentStudent ("Mark") ;

e |n Elffel:

local s: (STUDENT

rs: STUDENT
do create ake ("Alan")

create ENT_STUDENT} rs.make ("Mark")

o |n Eiffel, the dynamic type can be omitted if it is meant to be the
same as the static type:

local s: STUDENT
do create s.make ("Alan")
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Student Classes (with Inheritance): Expectations

? register (Course ¢) <
0 ( uition: REAL IANKED LIST[COUNRSE]
Pt .

/* new features */
: . R _ discount rate: REAL
pr (r: REAL) ‘ T NON_RESIDENT _STUDENT set_dr (r: REAL)
/ - _ /* redefined features */
tuition: REAL

set

/T redefined features *

tuition: Rl" AL

@52 s3: %
reate {STUDENT} &l ("Sl")

create {RESIDENT_STUDENT} B8P .make ("S2") m fﬁgg <. mbp

create {NON_RESIDENT_STUDENT} s3.make ("S3")
create {(RESIDENT_STUDENT} rs.make ("RS")
create {NON_RESIDENT_STUDENT} nrs.make ("NRS")

[ name [ courses [ reg [ tuition [ pr | setpr [ dr J[ setdr_
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|17 o I XK (ol e

I ;, nrs : NON_RESIDENT STUDENT
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PQl!mQrEhlsmI Intuition .(.:F 'flfff el ﬁ/LfO/ o

T DENI_STUDENT

reate s.make ("Stella/)
reate rs.make ("Rachgel")

S, st lC [ LidD)

x Is this yalid? x/




Dynamic Binding: Intuition

nrs.set_d5}0.75);
'] ; check |s .tuition

nrs.register(c)

1 [local ¢ : COURSE ; s : STUDENT

2 |do_crate c.maks B 11" 100.0)

3 gcreate ‘W\ ymake ("Rachael")

4 /7create (NON_RESIDENT_STUDENYT)} (hrs.nake("Nancy")
' re.set pr{l.25); rs.regrs8ter(c)

6

/

8

|

125.0.end
_75.0_end

et

rs:RESIDENT STUDENT

S :STUDENT

nrs:NON RESIDENT STUDENT
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feature -- Rest Commands for Contract Violations
test withdkaw postcondition violation
local

[

acc/iIBAD ACCOUNT W
do

E:reate aCc.make ("Alan", 100) I

-- Violation of Postcondition

—— ;

N Iag - peJoake deduced” expected
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4 withdraw (2
- _

f =Re¢defined Commands
withdraw ount;: INTEGER) ++
dﬁ

e —

[ Caccom) -

3 "'""'-'Q-‘f mands

ount: INTEGER)

require
non_negative amount. amount > ()
affordable amount: amount < balance

g,

halance := balance - amount
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Adding Postcondition Tests /a8 7

—
O WO NOOITAL,OWN —

DSk ke i e iy
QWO NODOGIAWN —

class TEST ACCOUNT
inherit ES_TEST
create make

make

feature Constructor for adding tests 7;10&0(7,:; ;.,

/. Cloowe =

add_v:.olat:l.on_ca with t ("balance_deducted"”, 2 /
ﬂ agent test_withdraw«postcondition_violation) ‘ o ”O'f, \/‘uéwl?f

feature —— Test comi

nands (test to fail) [7¢ )ZBA)

test_withdraw_postcondition_violation

local

do

comment ("test:

acc: BAD ACCOUNI_WITHDRAW f[{af ;A‘

expected postcondition violation of withdraw")

create acc.make ("Alan", 100)

—— Postecondit

dition Violation with tag "balance_deduced"” to occur.

acc.withdraw (50)

end
end

eff

(locses
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Testing of Postcondition: Exercise

clase—FBANK
deposit_on v : STRING; a: INTEGER)
X0 ... ———Put Correct Implementation Here.
ensure

others_-unchanged :

across old accounts.deep-twin as Ccursor
all cursor.item.owner /~ n implies
cursor.item ~ account_of (cursor.item.owner)
nd
end

end

it BANK redefine deposit end
eéature - redefined feature
deposit_on_v5 (n: STRING; a: INTEGER)
do |Precursor (n, a)
accounts [accounts.lower] .deposit (g
en
ene




Multi-Level Inheritance Hierarchy of Smartphones

surf_web -- redefined using safari
facetime -- new feature

/ \ quick take

IPHONE_XS_ MAX

dial -- basic feature
surf web -- basic feature

T

ANDROID

surf_web -- redefined using firefox
skype -- new feature

IPHONE_11_PRO

HUAWEI

Z00md4age

HUAWEI_P30_PRO

HUAWEI MATE_20 PRO

side_sync
SAMSUNG
GALAXY_S10 GALAXY _S10_PLUS
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