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Once Routine (1)

class A?([
create #Make

feature - Constructor
make do end
feature - OQuery

new_once_array (s: STRING): ARRAY|[STRING]
once query that returns an array.
? l once?
credte {ARRAY[STRING]} Result.make_empty
Result. force (s, Result.count + 1)
end

test_query: BOOLEAN
local

a: A

arrl, arr2: ARRAY [STRING]
do

check Result end

Result := not (arrl = arr2)
check Result end
end

new_array (s: STRING): ARRAY [STRING]
—— An ordinary query that returns an array.
do
“CYeate {ARRAY[STRING]} Result.make empty
Result. force (s, Result.count + 1)

create a.make end
end
arrl := a.new_array ("Alan")
Result := arrl.count = 1 and arrli[l] ~ "Alan"
check Result end
arr?2 := a.new_array ("Mark")
Result := arr2.count = 1 and arr2[1l] ~ "Mark"




Once Routine (2

Av‘/\
Owﬂ Hen”

clasé&)
ake

create’m
—— Constructor

feature

\%A,y

Y [STRING]

{ARRAY [STRING]} Result.make empty

test_once_query: BOOLEAN
local
ai A

arrl, arr2: ARRAY[STRING

o)

o

E—

|

create a.make
e —1

esult. force (s, Result.count ¥ 1)
new_arra STRING) : ARRAY |[STRING]

'An ordinary query

create {ARRAY[STRING]} Result.make empty

returns an array.

T1lt
check Result end

Refult :#Z arr2.count =’f'a22’§yf
check Result end

Result arrl arr2
check Result end

end

k Ca‘ Result. force (s, Result.count + 1)
' 5 end
) end
@ :=[a.@ew_once_ar1;aﬂ "Alan")
Re = arrl.count = 1 and arrl/ ~ "Alan"
2 24 ca
érr2)={ /r(once arr<§ @a@
"Alan"







Approximating Once Routines in Java (1)

e

)

r;, /4

LerestRate;
d gsetIR(double r);




Approximating Once Routines in Java (2)

We may encode Eiffel once routi

doukle interestRate;
void setIR(double r);

' StICIC Boolean InrronCe;
static BankData dgtas
static BankDat@ getpata (

if(!initOnce) {

initOnce = true;

}

return data;

}

S Iin Java:

ﬁ,ﬁm/“”’”

data = new BankDatal() ;




pre] \‘ ) : ;
7 de¥ ke, Client:
‘,’L A &/‘\
: Qest)Bo EAN
{M local
3 Y accesd: DATA ACCESS
make do v := 10 end] fl“‘;a" dl, di: DATA z«
feature Data Attributes \Makél
v: INTEGER A dl := accesshdides
&4 'AI ° Z_g—ﬁ‘
change_v (nv: INTEGER) b"'" dz = accessadata
do v := nv end = Result := dl = d2
end and dl.v = 10 and d2.v = 10
check Result end
(/j_ \ ‘b\e dl.change_v (15)
- ass ./ 0‘”7, F\[Q Result := dl = d2
DATA-ACCESS o and dl.v = 15 and d2.v = 15
feature NW A L{? end
data :( DAT. (0 (\g.\ d
en
" L one sndeenz e S ;
oncekcreate % nd krl i ;
invariad T —— Writing | create d7.make |in test

feature does not compile. Why?



Supplier:

class< DATA

create {D.
feature {DATA
make do v :

'A_ACCESS} make
SS}
10/ end

feature - DatgfAttributes
v: INTEGER
change_v (nv: INTEGER)
do v := nv end
end

f =)

expanded class
DATA_ACCESS

featural”
data:’D TA

Somm—

invarianfﬁdagg;%ﬁiﬂir--—-

Client:

test: B
loca
accews? DATA ACCESS
d,<ﬂ4@!§i

do

access.data
access.data
dl = d2

dz [:=

Result :=
and dl.v =

che

dl.change_v

Result := -
and dl.v =

end
end

10 and d2.v =

15 and d2.v =

10

15

Writing | create d1.make

intest

feature does not compile. Why?



Supplier:

class DATA
create {DATA ACCESS} make
feature {DATA_ACCESS}

make do v := 10 end
feature —- Data Attributes
v: INTEGER

change_v (nv: INTEGER)

s sl T - 0

expanded class
DATA_ACCESS

Client:

test: BOOLEAN

local

access: DATA ACCESS

e 3
do

dl

g2

d2: DATA

1= access.data
1= access.data

Result := dlI = d2

and dl.v = 10 and d2.v

check Result end
dl.change_ v (15)
Result := dl = d2

and dl.v = 15 and d2.v

end
end

10

13

LT de
g
Obllm @Dlam

Writing | create d1.make
feature does not compile. Why?

intest







Supplier:

class DATA
create {DATA_ACCESS} make
feature {DATA A SS}

make do v :=[10/end
feature - DatafAttributes
v: INTEGER

change_v (nv: INTEGER)
do Vv i= nv 1nd

Pg./

O any tless Fvaningue
Client: Nrdotan 7 /lo

}and?lass
DATA_ACUESS
feature

data: DATA
—— The one and only access

test: BOOLEANQ 54{"((??5

local /€
—Iaccessl DATA_ACCESS ﬁ"

dl, d2: DATA

do W

dl := access.data m NW
d2 := access.data *
Result := dl = d2

and dl.v = 10 and q2.v = 10
check Result end i m
dl.change_v (15) W/ 48
Result := dl = d2 © at4

and dl.v = 15 and d2.v = 15
L—End

]

&o?}ﬁe - Reéglg_[nake end
invariantldata ata
[ —— N

10 0
— [h

Writing | create d7.make |in test
feature does not compile. Why?




Export Status Case 1

local class SUPPLIER

s, old_s: SUPPLIER

create L f @0\(}’
print (old_s = 5) Mmake
(m M
ende"';m ik feature {4 j
ake [(init_i: INTEGER)
clas{{CLIENT 2 do

. evd Q= init

end

test: BOOLEAN
local
s, old_s: SUPPLIER

create s.make (5)

feature

print fold_s =5} i: INTEGER
= s) end

end
end



Export Status Case 2

class CLIENT 1

test: BOOLEAN
local
s, old_s: SUPPLIER

(O Y

create s.make (5)
print (old_s = s)

®enpc:| t e d_) ='s) mLe lz zmT-‘Z
make (init T: INTEGER)

e

clasf CLIENT 2 do
Ess————

test: BOOLEAN I = init_i
end

feature
i: INTEGER
end



Singleton Design Pattern: Code (2.1)

Supplier:

class BANK DATA

create {BANK_DATA_ACCESS} make

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

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

end

expanded class
BANK_DATA _ACCESS

featu
l data i BANK DATA
—— The onée and _Qhlideaeeey S
oncchreate Result.make [2and

invariant “data = ddctd

Client:

cl
ACCOUNT
featur

data: BANK_DATA

make (...)
—— Init.
rlocal

data_access:
do
data := data_acces?\data

e

Writing | create data.make

client’'s make feature does not

compile. Why?

access to bank data.

BANK_DATA_ACCESS

in



Singleton Design Pattern:

Code (2.2)

test_bank shared _data:

—— Test

BOOLEAN
that a single data

local accl, acc2: ACCOUNT

do
comment ("tl: test t
create (accl.-make jRj————"

createlacc?2.make ("§Eeua¥)
Result Zlcell s elEIEE dcc2.data
check Result end
Result accl.data ~ accZ2.data
check Result end
accl.data.set_interest_rate
Result
accl.data.linterest_rate
and accl.da&a.interest_rate
check Result end
acc2.data.set_interest_rate
Result
accl.data.linterest_rate
and accl.data.interest_rate
end

i ol ‘
object

i1s manipulated

single data object is shared")

2t ocll

(3 sl )

acc2.data.linterest_rate
o TNl

(2.98)

acc2.data.linterest_rate
2.98

% o/afq






client 1

+
APPLICATION 1

4

data_access+

supplier of shared data

- wm o = -
-

create {DATA_ACCESS} -- Creation Restriction

make

feature {DATA_ACCESS} -- Update Restriction

make+

'te Result make @ -- Initialize a data object

feature -- Data
v: SOME_DATA CLASS
-- An example query

once to a shared data object

1
|

¢
-- An example command

- om mm mm mm mm mm mm mm mm mm mm mm mm m mm mm mm

data_access+




ETF: Input-Output-Based Acceptance Teshng

.

Jbpew(Nalan”) E— 7/{}
new(“mark”) €= /)3 new(Malan™)
deposit(“alan”, 200) {alan: 03
deposit(“*mark”, 100) C -> new("mark™)

hansfer( alan”, “mark”, 5

’JaL“ et |-> deposit(Talan”, 200) _—
pf € {alan: 200, mark: 0}
¢ -> deposit("mark”, 100)—

k‘f‘) {alan: 200, mark: 100}

> transfer(Malan”, "mark’”;50)
{alan: 150, mark: 150}

. {alan: 0, mark: 0} ’
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F: Workflow ). govaCWg
7 NG A Tus I
l define limplement‘/ldeib\
\ oy
monitored business use ' ddmé\\
events model cases )

generate

Code
Skeleton

un | Abstract
State

= [

redefine



ETF: Separating User Interface and Business Model

V@ ¢ A )

mmmmmmmmmm ds

o Em EmEm e -----

(e \
% ’ : ' ;‘v bde 1 'C‘F\ \) 1
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Regression Testing ,\r‘dp ,
expected outputs

atO1.expected.txt
at02.expected.txt

at99.expected.txt

identical?

atO1l.gctual.txt
atO2.actual.txt
O ——

’ at99.actual. txt
o~ ;

actual outputs




Automating Regression Testing

{ Github copy

- backup
- version histo

A

heme copy

Geveloomen_
- debug )




