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est_once_qu

ffz})BOOLEAN

create a.make

t7-e
- Bt

new_once_array

end
end

("Alan")

feature

feature
new_once_array

(c=>Result. force

new_array

Result. force

class A

make
—— Constructor
do end
—-— Query
(s: STRING) : ARRAY[STRING]
once query that returns an array.

{ARRAY [STRING] ! Result.make_empty
(s, Result.count + 1)

(s: STRING) : ARRAY [STRING]

local —— An ordinary query that returns an array.
a: A d
0N
darrl, arrZ2: ARRAY[STRING] create {ARRAY[STRING]} Result.make empty
o

(s, Result.count + 1)

;arrl>:=
Result arrl.count

check Result end

=

a.

- nt ]@f f7mp —7

a.new_once_array [Mark"

1 and arrl[l] ~ "

Result arr2.count
check Result end

Result arrl arr2
check Result end

end

~

1 and arr2[1

7

Alan"
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class cvias( Account/{
BankData() { } BankData data:
double interestRate; ’
Account () {

void setIR(double r);

}

datd = BankDataAccess.

Tz -

N V2
_.

//
class QﬁﬁisataAcqegs i ;?j3A€

static\boolean (i

y —_— _\
ystatio BankDat @2t
8 tat1 Data getData

'1n1 nce)

X[-Aédata = new@ata()
>initOnce =

}

> return data;

}
}
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Sen dl = bdo qeff/émo;

BB oz = o

dl sttIR ([ %3);

j}gﬁ?& re();
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We may encode Eiffel once routines in JavatJdadess

class nkData ){
rivate ) BankData () { } dafg
ouble interestRate;

Sot i void setIR @ ; Problem?

l?tatic boolean initOn

static BankData data; 0[
. =
static BankD { gwb@ﬁ} l ue-’

if (!initOnce) { Teaklben( s

data = new BankData ( </ Il s
initOnce = true; X( «/ﬁf}%ﬁﬂﬁ{

}

return data;

}
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change_v (nv: INTEGER)
do v := nv end
end
\
-}\ lass

o)
=7

; @ATA )
e~bne and only access

ce 'greate Reéultm end

invariant data = data

Supplier: Client:
Pr— N
o
\tngBOOLEAN
local
DATA ACCESS —>access: DATA_ACCESS

@ake)do v :=C0 Jend —>dl1, d2: DATA L
feature -- Data Attributes do M eare ACCOSS. ""a[zax S e
@ INTEGER >dl := M@}P wal/

Y
%

d2 ):= accesge,dsa__ta —> ot LF =
Result := dI dz
and dl.v = 10 and d2.v = 10
check Result end
—> dl.change_v (@)
Result := dl = d2
and dl.v = 15 and d2.v = 15
end
end
Writing | create d71.make|in test

feature does not compile. Why?
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Supplier:

e

class BANK DATA

create { make

feature {BANK DATA ACCESS}
make do ... end

feature - Data Attributes
interest_rate: REAL
set_interest_rate (r: REAL)

(AQS K@dle_ (7
dator - €§7

2 A4_2

ot LreatP Zéw#'ka’

s

Client:

) BANK_DATA
he one and only access

e//create Result.make end

invar:.nt data = data

c
| ACCOUNT
featur
data: BANK_DATA
€7make (...)
—— Init.
(local }

access to bank data.

—
[% ta_access: ({ KJJATAJ-&CCESS/

D

do A
.ﬁdata :=|data_ acces
end {L&,—e aeea . M0f€ ~—
end
Writing | create data.make| in

client's make feature does not
compile. Why?
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test_bank_shared_data: BOOLEAN
—-— Test that a single data object 1is manipulated

commy ("tl: test that a single data obj ct 1 shared"
create accl.make ("Bill")&— J[st tme ('a/ ‘fg
—> create accZ.make ("Steve") 6?
j5>Result 1= accl.data(:DaCCZ.data -*T
check Result end
Result := accl.data ~ accZ.data

check Result end

‘5>accl.data.set_interest rate (3.11
Result :=

accl.data.interest_rate = accZ2.data.interest_rate
and accl.data.interest_rate = 3.11
check Result end
+—laccz.data. set_interest_rate ((2.98)
Result :=- —
accl.data.linterest_rate = accZ2.data.linterest_rate

and accl.data.linterest_rate = 2.98
end

local accl, acc2: ACCOUNT <z£;22
do




// \ | QIIPDPT TER (VF QHARED TVATA | |
(Fmrcimon ) R £ SUEPLER O SHARED DATA|
\ /

=
\pAra+) O\

kc_i_ata.' v: VALUE
S0 T T T AN ! -- A shared data object. -- An example query.
|’ ; : once &q <
\\ // : create Result.make -- An_example command.
Tttt . ! end Invariant (@I
| ——
! shared_instance: makeln’t’ ’ data obiect
———————— -- Initialize a data object.
| CLIENT 3 | ! > {ag=lata / K j /

- ——— ek o = an o e e ———

s R N /. \% ’
I vl o S S == - — =
.\ — one call noothey “rol]

oo ’ £o dara youtme 4 data rutet
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class NON_-RESIDENT_STUDENT

create make
feature
name:
courses:

lebton o
‘leQ A’lo?(‘e ?F(/IC@!&
1M

STRING

discount_rat

-— Attributes

LINKED_LIST[COURSE]

e: REAL

feature - Constructor
- make (n: STRING)
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
class EEEFDENISTUDENT (EUitEEE{’REAL
create make ) local base: REAL
feature - Attributes do base := 0.0
name: STRING across courses as c loop base := base + c.item.fee end
courses: LINKED_LIST[COURSE] . _
S Result := base #* discount_-rate pv4,?ﬂf?
feature - Constructor end -
make (n: STRING) end
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
(Fuition? REAL
ocal base: REAL
do base := 0.0

across courses as c¢C lOOP base :=

Result := base #* premium-rate X T thP
e = -
nd

end

base + c.item.fee end
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class “STUDENT_MANAGEMENT YSETM
—>rs : LINKED_LIST[RESIDENT.STUDEL 1
->nrs : LINKED_LIST{NON RESIDENT. STUD

add _rs (rs: RESIDENT_STUDENT) do
add _nrs (nrs: NON_RESIDENT_STUDENT) do ... end

register_all (@urse c)] —— Register a common course ’c’.
do

—>across %s%as c loop c.item.register (c) end 1

=

—across(nrs)as ¢ loop c.item.register (c) end

—

end
end (
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class STUDENT
create make

feature - Attributes

name: STRING

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 - Oueries

Guitiop! REAL

local base: REAL
dofbase := 0.0
across courses as ¢ loop base := base + c.item.fee end
esult := base
end
end
class class
RESIDENT STUDENT NOZ\LRESIDENZ;STUDENT\
s s - Y —
inherit inherit
STUDENT STUDENT Y U —
redefine tuition end redefine tuition end JI€C
create make create make
feature - Attributes feature - Attributes
premium-rate : REAL discount_-rate : REAL
feature -- Commands feature -- Commands
set_pr (r: REAL) do premium rate := r end set_dr (r: REAL) do discount_rate
feature -- Queries feature - Queries
. g tr ] 7, ohss uz
tuitiont REAL ‘,ﬁ 0‘ tuitiony REAL
local base: ( o base: R
do base :=\|Precursoy)|; Result = base *(premium_rate ?end Result := discount_rate end
end .




- I e e e e e e e e .-

feature -- Test Commands for Contract Violations
test_withdraw_postcondition_violation

local
—> acc/BAD ACCOUNT WITHDRAW.
do

create acc.make ("Alan", 100)
-- Violation of Postcondition
-- with tag-"halance deduced" expected

end

N -

~

eature -- Commands
({withdraw(amount: INTEGER)
equire

=7 non_negative_amount: amount > 0
=> affordable_amount: amount < balance
do

balance := balance - amount
ensure

Ebalance_deduced
en

v

alance = balance + 2 * amount

-—9{Precurs§3 (am ount)
-- Wron Imple

-
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