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- Office Hours Change (for the rest of the term)
Monday's office hours moved to:
12:30 to 14:30 on Tuesdays

-'Lab 4 due 3pm Friday March 13

- Automated regression testing



Design Attempt 2.5 get_tuition: REAL

do
across courses is c loop
tuitionfkind, :=
tuition[Kind] + c.fee
end
tuition[kind] :=
tuition[kind] * rate[kind]
end

class
STUDENT 4/‘1 &
create &4‘\“‘
P

re -- kind-specific attribues

: LINKED LIST[REAL]
LINKED_LIST[INTEGER
featdre -- attribures
courses: LINKED_LIST[COURSE]
kind: INTEGER

fea -- command [AH1ke}{]-{
(make Jkind: INTEGER)
d

register (c: COURSE)
do
if courses.count = MAX then -- Error

else courses.extend (c)
end
end

kind := a_kind
rate :=[ << 1.25, 0.75 >>
max :=|<< 6, 4 >>

tuition {= <<0.0, 0.0 >»;‘ GOOd design?

Judge by Single Choice Principle
- A new Kind is introduced?

- An existing kind is obeselete?




Desigh 3:

Inheritance

Cohesion?

Single Choice Principle?

-— Attributes H
Code Reuse [T swmme " :l Collection of Students?
P — courses: LINKED_LIST|[COURSE
feature - Commands that can be used as constructors.
make (n: STRING) do name := n ; create courses.make end
feature -- Commands
register (c: COURSE) do courses.extend (c) endJ
feature - Queries
tyition: REAL
local base: REAL
do base := 0.0
ny{ across courses as ¢ loop pase := base + c.item.fee end
?M / Result := base
Y d
end
class class
RESIDENT_STUDENT NON_RESIDENT_ STUDENT
inherit inherit
STUDENT N STUDENT
redefine Quition g2nd I redefine tuition end
create make create make
feature - Attribute feature - Attributes
premium_rate : REAL discount_rate : REAL
feature - Commands feature -- Commands
set_pr (r: REAL) do premium rate gz= r end set.dr (r: REAL) do discount_rate := r end
70 ” feature —- Queries
, VW OF fJﬁ 7““6 ﬁs tuitions: R%EAL
#ﬂ local base: REAL
Result := base * premium-rate end| do base := Precursor ; Result := base x discount-rate end

end










Desigh 3:

Cohesion?

o class STUDENT H H p H H
Inheritance Single Choice Principle?
— - — " — — ) create make

feature - Attributes “ H {: d ?
Code Reuse | name: strinc Collection of Students?
L ]
courses: LINKED_LIST|[COURSE]
feature - Commands that can be used as constructors.
make (n: STRING) do name := n ; create courses.make end
feature -- Commands
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.item.fee end
Result := base
end
end
class class
RESIDENT_STUDENT NON_RESIDENT_ STUDENT
inherit inherit
STUDENT STUDENT
redefine tuition end redefine tuition end
create make create make
feature - Attributes feature - Attributes
premium_rate : REAL discount_rate : REAL
feature - (¢ ] feature -- Commands
set.pr (r: REAL) do premium rate := r end set.dr (r: REAL) do discount_rate := r end
feature - Queries feature -- Queries
tuition: REAL tuition: REAL
local base: REAL local base: REAL
do base := Precursor ; Result := base * premium.rate end do base := Precursor ; Result := base x discount-rate end
end end




Desigh 3:

Inheritance

Cohesion?

class STUDENT
create make

Single Choice Principle?

feature - Attributes R F
Collection of Students?
ode Kreuse name: STRING
N
courses: LINKED_LIST|[COURSE]
feature - Commands that can be used as constructors.
make (n: STRING) do name := n ; create courses.make end
feature -- Commands
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.item.fee end
Result := base
end
end
class class
RESIDENT_STUDENT NON_RESIDENT_ STUDENT
inherit inherit
STUDENT STUDENT
redefine tuition end redefine tuition end
create make create make
feature - Attributes feature - Attributes
premium_rate : REAL discount_-rate : REAL
feature - (¢ ] feature -- Commands
set.pr (r: REAL) do premium rate := r end set.dr (r: REAL) do discount_rate := r end
feature - Queries feature -- Queries
tuition: REAL tuition: REAL
local base: REAL local base: REAL
do base := Precursor ; Result := base * premium.rate end do base := Precursor ; Result := base x discount-rate end
end end




With Inheritance (Desiqn 3) Collection of Students

class
STUDENT_MANAGEMENT_SYSTEM

feature -- attribures c: COURSE
students: LINKED_LIST[STUDENT] rs: STUDENT

feature -- command nrs: STUDENT
add_student(s: STUDENT) sms: SMS

do \ V{4
students.extend(s) create c.make("3311")

end create sms.make
register_all (c: COURSE)
do
across students is s
loop
s.register(c)

end sms.add_student(rs)

end sms.add_student(nrs)

end sms.register_all(c)

Q: What if more kinds of students are to be introduced?



Static Type vs. Dynamic Type

{'r dﬂﬁ"‘f(
- i lava? ia/w/? 4

[ 4
Stude S = hew((Studefait ("Alan");
Student )rs =| new\Residen denf ("Mark") ;
 C——

e In Eiffel:

éoﬂmﬂ\ ]

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

local U. ﬂ) 3 I
do [create s.m ("Alan" )7_~

[veaf? i(ﬁm@i ¢ wdee (-2






Student Classes (with Inheritance): Expectations

ON_RESIDENT_STUD,

G
STUDENT ED LIST[COUNRSE]

/* new features */
discount_rate:
set_dr (r: REAL

, /5 gfined featu
,‘, _\ > — tuition) REAL +-f-
slys2, s3: QTUDENT 'ész RESIDENT STUDENT ; nrs NON_RESIDENT STUDENT
Create {SZoiZiiC =S I " )
create ((RESIDENT_STU (BWimake ("S2") gz ~
create {NON RESIDENT- STUDENT/} s3.make ("S3") W 1
create {RESIDENT_STUDENT} rs.make ("RS") ‘T// -
create {NON_RESIDENT_STUDENT} nrs.make ("NRS")




Polymorphism: Intuition

register (Course c)

tuition: REAL STUDENT

name: STRING

/* new features */ /

premium_rate: REAL
set_pr (r: REAL) RESIDENT_STUDENT
/* redefined features */

<

NON_RESIDENT_STUDENT

tuition: REAL

courses: LINKED LIST[COUNRSE]

/* new features */
discount_rate: REAL
set_dr (r: REAL)

/* redefined features */
tuition: REAL

local

STU.
RESIDENT STUDENT

reate s.make ("Stella")
\/createC%%?make ("Rachael")
rs.set_ (1.:2:5)
x Is this valid? =/
W Is this valid? */

fco)oo\loum-hool\)—n
P
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Dynamic Binding: Intuition

AN =

local ¢ : COURSE ; sv: STUDENT y&_ZS‘ 5 Ws : AKY
do crate c.make é"EECS3311", 199.0)

create {RESID o T} rs.make ("Rachael")

create {NON_RESIDENT_STUDENT} ' nrs.make ("Nancy")

rs.set_pr(l.25); rs.register (%%
nrs.sekadr(0.75); o geEaee

rs:RESIDENT STUDENT

courses

premium_rate

s:STUDENT

100.0

—

nrs:NON RESIDENT STUDENT

courses

discount_rate
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TEST _ACCOUNT

ACCOUNT

| fe. =- Commands
withdrawYamount: INTEGER)
i“:lre

non_negative_amount: amount > 0
affordable_amount: amount < balance

fa;fA-d
.

feature -- Test Commands for Contract Violations
test_withdraw_postcondition_violation

lo
@BAD ACCOUNT WITHDRAW.
do
create acc.make ("Alan", 100)
-- Violation of Postcondition
PR deduced” expecte,
withdrap)50)

ent

-

L



Adding Postcondition Tests

O©CoOoONOOOA~,WN =

[\ I S e e e e e e e T N
QOWooONOOOUIA~,WN—=O

class TEST ACCOUNT
inherit ES_TEST
create make
feature - Constructor for adding tests
make
do
-afdd_violation_case_with_t "balance_deduct
agent test_withdraw_postcondition_violation)

end
feature - Test commands (test to fail)
Ftest_withdraw_postcondition_violation
local
acc: BAD ACCOUNT_WITHDRAW
do

comment ("test: expected postcondition violation of withdraw")
create acc.make ("Alan", 100)

—— Postcondition Violation with tag "balance_deduced" to occur.
acc.withdraw (50)

- end

end




Testing of Postcondition: Exercise

class BANK
deposit_on_v5 (n: STRING; a: INTEGER)
do ... —— Put Correct Implementation Here.
ensure

others_unchanged :

across old accounts.deep-twin as cursor
all cursor.item.owner /~ n implies

cursor.item ~ account_of (cursor.item.owner)
end
end
end

class BAD BANK _DEPOSIT
inherit BANK redefine deposit end
feature - redefined feature
deposit_on_v5 (n: STRING; a: INTEGER)
do Precursor (n, a)
accounts [accounts.lower] .deposit (a)
end

end



