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feature -- Queries
accounts+: ITERABLE[ACCOUNT]
-- List of active accounts in the bank

account_of+ (name: STRING): ACCOUNT
-- The account object whose owner is name .
require
owner exists:
dacc : acc € accounts : acc.owner ~ name
ensure
correct result:
Result.owner ~ name

feature -- Commands
withdraw from+ (n: STRING; a: INTEGER)
-- Withdraw amount ‘a’ from account with owner n .
require
owner exists:
dacc : acc € accounts : acc.owner ~ n
positive _amount:
a>0
affordable amount:
a < account of (name).balance
ensure
number of accounts unchanged.
accounts.count = old accounts.count
balance of name decreased.
account of (n).balance = old account of (n).balance - a
others unchanged.
Y acc : acc € accounts.deep_twin :
acc.owner /~ n = acc ~ account of (acc.owner)

invariant
unique account Owners:
Yaccl, acc2 : accl € accounts A acc2 € accounts :
accl.owner ~ acc2.owner
—

account of (accl) = account of (acc2)

accounts+
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ITERATION CURSOR[G]*

em™
= A Item at the current cursor position

ITERABLE [G ] * equire

valid position: - after

’;ﬂu c NAccess
('

feature -- Access
new_cursor*: ITERATION CURSORJ[G]

. v e new_cursor* SPUT L latus report
-- Fresh cursor associated with current structure WO OLEAN
ensure : re there no more items to iterate over?

result attached: Result # Void

fea#mT ™ Cursor movement

{}FE’ fo next position.

require
valid position: - after
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INDEXABLE ITERATION CURSOR|[G]

S
A ! T
+ + ! + + +
HASH TABLE|G, K] ARRAY|[G] : ARRAY ITERATION CURSOR[g4 LINKED LIST ITERATION CURSOR]|G] HASH TABLE ITERATION CURSOR[G, K]
!
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new_cursor+t
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\ new cursort 3
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Implementing the Iterator Pattern: Easy Case

feature - Iteration
new cursor: ITERATION CURSOR|[ORDER]

do
Result := ordersf. new curso
end




Implementing the Iterator Pattern: Hard Case (1

clas ’ﬂ_--....\t

GEDEE C_BOO '

4

ITERABLE | )
fe =~ ONE} —— Information Hiding
Nomel. N—

RRAY [STRING
G

f#ARRAX[_l ’anﬂib
- ITteration ¢ n"c’

new._curseor: 1ihsxAllCO8 Sue
,

| LLEE SO TS
s S

do

create cursor.makef( (names, records)
h
Result := cursor

end

A Y . __ -

MY ITERATION_CURSOR [Jf]




Implementing the Iterator Pattern: Hard Case (2

72
IveR0t o) _ CuRSAA

clas
Y ITERATION CURSOR]|
inlrerit

ITERATION CURSOR[ TUPLE [STRING, G] ]
feature —- Constructor
make (ns: ARRAY [STRING]; rs: ARRAY[G])

Eme——— R,
* 00 ... en:
feature({NONE /- Information Hiding
ycursor_poSition: INTEGER

names: ARRAY [STRING]

Bes——ameamsnmes®

records: ARRAY | G]
feature - Cursor Operations
item: TUPLE[STRING, G]
do ... end
after: Boolean
do ... end
rTorthn

do ... end



Iterator Pattern at Runtime

ArrayedMap
RABLE[TUPLE[STRING, G]]

names .upper

records.upper

rec~~2.

new_ cursor

ITERATION_CURSOR[TUPLE[STRING, G]]

values 1

YE TP
cursor_position

iter,

afte ', forth
-’




Use of Iterable in Contracts

class
CHECRKRER
feature - Attributes

lCOllectiOa ITERABLE [INTEGER]
feature Queries

Is_all_positive: BOOLEAN

Alre alilLl l1rtens

. P . SR IRE
¥ ] GUb-bielo s PO NS 1
do ! ’

ensure
e / class BANK
collectho e@
all | accountsﬂCCOUNT]
item > ( binary sear (acc_id: INTEGER): ACCOUNT

eng —

—— Search on accounts sorted 1n non—-descending order.
require
across

i s &l dagcounts.count — li 18 1
a

accounts [1] .1d €= accounts [1 + 1].21d
&""'M' C { end
» do
"

ensure
Result.i1d = acc _1d
end







Use of Iterable in Contracts: Exercise

=1

class /BANK

accounts: LIST [ACCOUNT]

———

1
AOSS Cs
contains_duplicate: BOOLEAN

—— Does the account 1ist contain duplicate?
do

ensur

m INTEGEng) }ﬁ"?e

1 <] < accounits.count N 1 << accounts.count e

| (i~ ACCO
L oL

unts ']=>l_j
N—N_

l‘-‘

C




Use of Iterable in Implementation (1)

clas NK

account N [ERABLE WACCOUNT]

ax balancee ACC@®TNT
—— Account with the maximum balance value.

require 2?7

Tocal
GUursEor; ITERATION_CURSO]; max: ACCOUL
R e

do ,,f"——

from max :=

until cursof
LEEL

do
if cursor. item .balapnce >\nax.balance then
max := Curso 1tern
end

BT o
end

-~ j/f

ensure 7?7
end




Use of Iterable in Implementation (2

lass S

cart:€ CAR
checkout: INTEGER
—— Total price calculated pbpased on orders 1n the cart.

require ?7?
do

across /.7 fab{, ﬂw—&'w

cart i8 order

o o Er e
13%p

Result := Result + order.price x order.quantity
end

cla |

accountsy ITERABLE [ACCOUNT]
ot e o RS L g )

axX b®ance: ACCOUNT

e D~ P e e Ny " O P - xr » Il anrncra ra ]
ACcCounc witLtrli tilie IhaxX 1Lt pDatallce vaillle.

ensure 2?7
end

require ??
local e
max: ACCOUNT

do
max := accounts [1]

Y raeng A(Goveqy, A

loop

Ci acc.balance > max.balance then

max := acc
d
end

ensure 77
end




deferred class
ITERABLE |[G]

feature - Access
new_cursor

end

tes

local

> db is@@ a”:- ) —basor

db: DATABASE| SféiNG INTESE
?tuples : LINKED LIST |[PUPLE [ INTEGER, STRI
O .

t _database: BOOLEAN

L. )

create db.make
create tuples.make
across

loog
extend

end
end
class
DATABASE[G, H] @
inherit \/ fdPLE’

ITERABLE [TUPLE | A, G] ]
feature {NONE)}
gs: ARRAY [G]
hs: ARRAY [ H]
feature —-— JTteraple
ITERATION_ CURSOR[TUPLE[H G] ]

[mplementat

Hew CUurlsor .

Tocal
~db_cursor: ITEM_ITERATION_CURSOR@ @]
do J !E)

create db_ cursor\na (gs, hs)
Result := db _curs f k;
end

end ’95

n

Exercise 1

new_ cursor+ make (new_ns:
Qiéé IlIIIEiIIIIII#") do . \&a ™
/ﬁﬂ' feature Cursor features

ew cursor¥*

a . ITERATION_CURSOR [G] —__’featur
deferred end 1tem|

Jieferred class 7

ITERATION_CURSOR

arfter: BOOLEAN
deferred end

rorth
deferred end

._§DITERATION CURSOR [ TUPLE
- —

create F[EE;.[S

make
feature {NONE }
ms: ARRAY [ M]
ns: ARRAY [N]
feature el

item: TUPLELM N]
do ...%end @

after: BOOLEAN

do ... end
forth
do ... end
end




deferred class
ITERABLE |[G]

feature —- Access new cursor*

new_cursor: ITERATION_ CURSOR |[G] ﬁ
deferred end

deferred class
ITERATION CURSOR

feature ——- Cursor features

PLE (A

end

test_database: BOOLEAN
local

db: DATABASE|[STRING,

tuples: LINKED_LIST
do

create db.make

create tuples.make

INTEGER ]
[TUPLE [ INTEGER, STRING] ]

Exercise 2

item:{G'D
deferred end

after: BOOLEAN
deferred end

Fortch
deferred end

across
db A8 T - »
Still compiles?
tuples.extend (t)
end
class o —
end
ITEM ITERATION_CURSORI[M, N]
inherit
-?IIERMION CURSOR[TUPLE [M} N
class
create
DATABASE |G, H] make
inherit feature {NO —= Im m‘war+1*-'
ITERABLE [ TUP ms: ARRAY
feature {NONE} Tementation ns: ARRAY
gS: ARRAY[G] feat;re —-=— L OIS
hs: ARRAY[H] new_cursor+ g e
o)
feature T _i:__l_:‘:'i_x' feature S0 Faatiires

local
dab cursor:

new_cursor: IIERATIOM_CURSOR[TUPLE[H, Gl |

ITEM ITERATION

RSOR [%, ¥

~=>item: TUPLE [}27]

s after: BOOLEAN
Gtz:) é} !{ do ... end
create db_cursor.make A o
Result := db cursor = forth
end do ... end
end end




Modellinc :s. Composition
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KEYBOARDI
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(WORKSTATION)
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MONITOR2
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(WORKSTATION)
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Use of Expanded Type

1 | test_expanded: BOOLEAN 04/ﬂ/
= " < 1 — 74' ”/ky’
Gpandseiass | @@DO s e
feature 5 éResult .= ebl.if-(and eb2.i =@

change_1 (r_1_1__ INTEGER) 6 check Result e
do 7 |—>Result := ebl(=)eb2 v
i := ni 38 check Result end
end o 9 ﬁchange_i (15
feature 10 Result := ebl.i = 0 and eb2.1i = 15
i: INTEGER 11 check Result end /¢ A
end 12 Result := eb1?/= eb? /
13 check Result end ¢ g | ?%

o
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