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Thursday 12:30 - 14:30

- Lab 3: Use of Enumeration Txees
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Inheritance: Motivating Problem

ouns -> classes, attributes, accedsors
> mutators

Problem: tudent management system stores data about
students. There are two kinds of TUniversity ‘students: resident
students and non-resident students. Both kinds of students
have a name and a list of registered courses. Both kinds of
students are restricted to register for no more than 10.courses.
When calculating the tuition for a student, a base amount is first
determined from the list of courses they are currently registered
(each course has an associated fee). For a non-resident
student, there is a discount rate applied to the base amount to
waive the fee for on-campus accommodation. For a resident
student, there is a premium rate applied to the base amount to
account for the fee for on-campus accommodation and meals.







class RESIDENT_-STUDENT

151. DesJi n Affempf :Zj:ﬁ:emf]feﬂttributes
name: STRING

courses: LINKED_LIST][COURSE]

premium-rate: REAL

feature - Constructor
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

class NON_RESIDENT_STUDENT featPré —— Queries
create make tuition: REAL

feature - Attributes local base: REAL

name: STRING do base := 0.0
courses: LINKED LIST[COURSE] across courses as c loop base := base + c.item.fee end
S ceomme_raites  RIEAL Result := base x premium-rate
feature - Constructor end
make (n: STRING) end
do name := n ; create courses.make end
feature - Commands

set_dr (r: REAL) do discount_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 c loop base := base + c.item.fee end

Result := base « discount_rate
end

end



1st Design Attempt

RCcourses: INKED_LIST [COURSE] ’i
premium_rate( REAL % W’ r
feature - Constructor ﬁ gs
Enake (n: STRING)

do name := n ; create courses.make end
feature —— Commands

set_pr (r: RE. remium_r s =
register (c: COURSE) do courses.extend (c) end

tuition: REAL
local base: REAL

Good desi
Judge

Cohesion

class NON_RESIDENT_STUDENT
create make
feature - Attributes

name: STRING do base := 0.0 |
courses: LINKED LIST[COURSE] across courses as c loop base := base + c.item.fee end
discount_rate: _REAL Result := base x premium.rate

f[elu'!_-u!.-e——— coloeroceer end

make (n: STRING) 2 6/)?& d
crea

do name := n ; courses,m end
feature - Commands ”

set_dr (I : REAL e mmmtsitimiimt—————
! register (c: COURSE) do courses.extend (c) end]
== QUuerles | }

tuition: REAL
local base: REAL
do base := 0.0
across courses as c loop base := base + c.item.fee end

Result := base « discount_rate
end

end



class RESIDENT_-STUDENT
create make
feature - Attributes
name: STRING
courses: LINKED_LIST][COURSE]

premium-rate: REAL

1st Design Attempt
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feature - Constructor
make (n: STRING)
do name := n ; create courses.make end
feature

—— Commands
REAL) do premi
register (c: COUR
feature - Quers:
tuition: REAL
local base:

do base := 0.
across course

set_pr (r:
ourses.extend (c) en
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class NON_RESIDENT_STUDENT
create make
feature - Attributes
name: STRING
courses: LINKED_LIST|[COURSE]
discount_rate: REAL
feature - Constructor

Result := base #*
end

make (n: STRING) end
do name := n ; create courses.make end
feature - Commands

set_dr (r: REAL) do discount_rate
T GuimSaliaamy PRSL) do courses.
feature - Queries
tuition: REAL
local base: REAL
do base := 0.0

across courses as c loop base := base + c.item.fee end

:= r end

Result := base # discount_rate
end
end



class RESIDENT_-STUDENT

create make
‘ —
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uﬁ premium_-rate:

feature - Construc
a——TTN )
Crm——— aLgate courses.make end
feature - Commands
set_pr (r: REAL) do premium-rate := r end
P ———— O —— el
class NON_RESIDENT_STUDENT featprg —-— Queries (W
create make tuition: REAL v
feature - Attributes local base: REAL
——— do Jgmmem==r
i i e e —— e
T ————— Result := base # premium-rate
feature -- Constructor end
= AT end
feature - Commands
set_dr (r: REAL) do discount_rate := r end
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feature —- Queries &w 14
tuition: REAL W ‘Q
local base: REAL
doO wsemmmm————
et —— ' R VST~
Result := base « discount_rate
end
end




class RESIDENT_-STUDENT

create make
feature - Attributes
name: STRING

Good desiqn? courses: LINKED_LIST [COURSE]

premium-rate: REAL

How do you build a feature - Constructor

make (n: STRING)
STUDENT_MANGEMENT—SYSTEM do name := n ; create courses.make end
class aCCOf'diHQIY? feature - Commands

set_pr (r: REAL) do premium_-rate := r end
register (c: COURSE) do courses.extend (c) end
class NON_RESIDENT_-STUDENT feature -- Queries
create make tuition: REAL
feature - Attributes local base: REAL

name: STRING do base := 0.0 |
courses: LINKED LIST[COURSE] across courses as ¢ loop base := base + c.item.fee end

discount_rate: REAL
feature - Constructor
make (n: STRING) end
do name := n ; create courses.make end
feature - Commands
REAL) do discount_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 c loop base := base + c.item.fee end

Result := base x premium-rate
end

set_dr (r:

RS/ (aKRS

Result := base # discount_rate
end

end






Without Inheritance (Design 1) Collection of Students

class TUDENT MANAGEMENT _SYSETY
.&S : LINKED LIST[RESIDENT_STUDENT]

nrs : LINKER LIST [NON_RESIDENT.SIUDENT
add_rs (rs: RESIDENT_STUDENT) do ... end

» NON_RESIDENT_STUDENT) do ... end
register_allf(Course c) —-- Register a common course ’c/

(o] [ ]

acr as loop c.item.register (c) end
across nrsfasfc loop c.item.register (c) end

nd [ “—

Clinet's Code

c: COURSE
rs: RESIDENT_STUDENT
nrs: NON_RESIDENT_STUDENT

sms: SMS sms.add_rs(rs)
create c.make("3311") sms.add_nrs(nrs)
create sms.make sms.register_all(c)

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



2nd Design Attempt

cl
STUDENT

create
make
feature -- attribures

premiumRate: REAL
=p discountRate: REAL
-- command
makej(kind: INTEGER)
=5 | | | ] |

kind := a_kind
end

end

toc JoomaS . male (1)
= — 8. mP[2)

Tuition CREAL)

do
across courses is c loop
. i “. L
tuition := tuition + c.fee

ifkind = hen

Res ; ition * premiumRate
elseif kind = hen

Result : = tuition * discountRate
end

if kind =(Drhan(MAX =
elseif kind ﬁthen MAX := 4

end *
[if courses.count £MAXhen -- Error
else courses.extend —
end

end




2nd Design Attempt

cl
STUDEN
te
make
feature -- attribures
courses: LINKED _LIST[COURSE]

dlscountRate REAL
ature -- command
make (kind: INTEGER)
do
kind := a_kind
end
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end

Good design?
Judge by Cohesion X

get_tuition: REAL
local
tuition: REAL
do
across courses is c loop
tuition := tuition + c.fee
end
if kind = 1 then
Result : = tuition * premiumRate
elseif kind = 2 then
Result : = tuition * discountRate
end
end

register (c: COURSE)

local
max: INTEGER

do
if kind = 1 then MAX := 6
elseif kind = 2 then MAX := 4
end
if courses.count = MAX then -- Error
else courses.extend (c)
end

end




get(tuition:

2nd Design Attempt

tuition: REAL
do

across courses is c loop
tuition : = tuition + c.fee

class
STUDENT
create

o S
hent ww’]

feature -4 attribures

elseif k|nd = 2 then
Result : = tuition * discountRate
end

feature -- command
make (kind: INTEGER)

Good desian?

Judge Smgle Choice Pr@
\//A-new kmd”
n existing kind is obesel

=4

else courses. extend (o)
end
end




2nd Design Attempt get_tuition: REAL
local
class U|t|0 EAL
STUDENT a
create across coMrses is c loop

make tuition := tuition + c.fee
feature -- attribures end

courses: LINKED_LIST[COURSE]
kind: INTEGER
premiumRate: REAL
discountRate: REAL

feature -- command
make (kind: INTEGER)

do
kind := a_kind -(‘

Good design?
How do you build a
STUDENT_MANGEMENT_SYSTEM
class accordingly?

if courses.count = MAX then -- Error
else courses.extend (c)

‘..end

end




Without Inheritance (Design 2) Collection of Students
Clinet’s Code

feature -- command
add_student(s: STUDENT)

do
students.extend(s)

create c.make("3311")
create ims.make

end
register_all (c: COURSE)

do
across students is s

loo

sdreglsteb( C) o\
en [,
end 7 ‘n
end

et S, meko( )
Lty Wes. “alko (2)

sms.add_student(r
sms.add_student(@rs)

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



