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» MBE#ADT [K -> COMPARABLE, V -> ANY]

inherit

ITERABLE [TUPLE [K, V]]
feature -- model
model: FUN [K, V]

deferred

feature -- commands
put (val: V; key: K)
deferred

ensure
&, inserted: model ~ ((old model.deep_twin) @<+ [key, val])

lower, upper: K): like Current xclusive
-- may return nothing if no elements between “lower' and “upper'

e <

instance.@dep_twin

across
Curre: sor
loop
if lower <= cursor.item.key and then cursor.ifeh\k inherit _MODEL_MAP [K -> COMPARABLE, V -> ANY]
end Result.extend (cursor.item.key, Current /cukjsc SORTED_MAP_ADT[K,V]
create
make_empty, make_from array, make_from_sorted_map
feature -- model
d?c -f model: FUN [K, V]
-- abstraction function
do
Result := implementation
"""Tt: end
feature{NONE} -- attributes
—— implementation: FUN[K,V]
-- inefficient but abstract implementation of sorted map
&I& attr;bute

. male.os

feature - G
put (val. V; key: K) --(key: K; val: V)
-- puts an element of “key' and “value' into map
-- behaves like “extend' if “key' does not exist
-- otherwise behaves like “update’
-- NOTE: This method follows the convention of “val'/“key'

do
implementation.override_by ([key, val])

end
—
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[ ITERATION_CURSOR [G]* ) sorted-collections

new_cursor* . ’
- item*: G ’

*

ITERABLE [G]

- e
forth N AORTED_ADT (K, V]’B

after*: BOOLEAN
feature -m——/
model: SEQ [KV_PAIR[K;

feature -- commands
extend (a_item: TUPLE [key: K; value: V])
require —has (a_item.key)

sorted-maps

N
SORTED MAP ADT M*

feature -- model
model: FUN[K, V]
sorted keys: ARRAY [K]

remove (a_key: K)
require has (a_key)

feature -- queries
item alias "[]" (a_key: K): V

feature -- commands require has (a_key)

extend (key: K; val: V)
require —has (key)

remove (key: K) (
require has (key) g m ﬁ
feature -- queries

item(key:K): V m ¥
has (key: K): BOOLEAN nee

invariant

as_array: ARRAY[KV_PAIR[K,V]]

invariant
Vi € [1, model.count):
model[i].key < model[i+1].key

Vi € [1, model.count]:
as_array[i] ~ model[i]

Vi € [1, model.count):
sorted keys[i] < sorted keys[i+1]

SORTED LINEAR \.
RLIAP K, V] , 7 \2
implementation
SORTED_

LINEAR [K, V

sorted keys.count = model.count

Vk € model.domain : k € sorted keys

SORTED _
TREE [K, V]

.
implementation ( +
SORTED_
RBT [K, V
1
_‘, 1
~ \

implementation

N



lterator Design Pattern
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a ITERABLE * N\ ITE " CURSOR/G]y*

-/-\/
new_cursor*{\ ITERATION CURSOR[G] afier*: BOOLEAN
-- Fresh curs rated wit Structure. -- Are there no more items to iterate over?
! Result # Void new_curso@ )tem e

— < -- Item at current cursor position.
? valid position: not after

forth*

4 CLIENT_APPLICATION+ N\

container: ITERABLE+
-- Fresh cursor of the container.

increase balance(v: INTEGER,; name: STRING)
-- Increase the balance for account with owner name .
? across container as cur

container+

‘ \

all -- Move to next position.
cur.item.balance > v ? valid_position: not after
end K < K /
! across old container.deep twin as cur N
all

(cur.item.owner ~ name implies
cur.item.balance = old cur.item.balance + v)

and

(cur.item.owner ~ name implies
cur.item.balance = old cur.item.balance)

— —_——————_——————————————— b —_—_— e ——————————

/" INDEXABLE_ITERATION_CURSOR[G] + \

end ARRAY[G] +

after+: BOOLEAN

some_account_negative: BOOLEAN -- Are there no more items to iterate over?

new_cursor+

-- Is there some account negative? item+: G
! Result = -- Item at current cursor position.
across container as cur ARRAYED LIST[G] + forth+
some - -- Move to next position.

start+
\ -- Move to first position.

S

cur.item.balance < v

\ \ end / /

—_—————ee e e =~
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new— D\AvSw*

Y ITERATION CURSO

ITERATION_CURSOR|[ TUPLE [STRING, G] ]

feature - Constructor
make (ns: ARRAY [STRING]; rs: ARRAY[G])
do ... end
ﬁsgture {NONE} ) -~ Jnformation Hiding

cursor_positiorni: INTEGER
names: ARRAY[STRING]
records: ARRAY[G]

feature - Cursor Operations
/? TUPLE [STRING, G]
do . end
after: Boolean
do ... end
forth

do ... end
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AB UPLE[STRING G]1]
=\

values_
values 2
cursor_paosition
item
aftes forth

upper

O m.--—

records.upper
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class
CHECKER

feature - Attrlbuii
: T TERABL [INTEGER]

feature - QuerTe

[ posiie\'scorznn

-— Are all items in collection positive?

A’yVT( ‘1&]/[1g1

d . - lary’
° ,5.0°w°ﬁﬂ
.. 0¢£
ensure
cros 7
collection as |cursor
all
class BANK
Mrg@> 0
end t - ACCOUNT
end accounts: [ ]

binary_ search

require
acros

(acc_ 1d INTEGER) : ACCOUNT
on accounts sorted in non—-descending order.
[ 7nﬂuwa/
as cursor

Search

(accounts.count

a
accounts [cursor.item].id <= accounts [cursor.item + 1].
end
do
ensure
Result.id = acc_id

end

id
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class BANK

(accounts: |LIST [ACCOUNT]
(contains_duplicate] BOOLEAN

—— Does the account 1ist contain duplicate?

T

ensure
li,j: INTEGER | 7
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class BANK

accounts: TERABLE JACCOUNT]
max_balance: NT

—-— Account with the maximum balance value.
require °??
local

cursor: lITERATION_CURSOR}ACCOUNT]; max: ACCOUNT

—

max =

accounts [1] ((curso# = account&@w_curs

L)
cursor(after //,

O
1f curso@alance > max.balance then

max :=

cursor. item

ensure
end
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lclass BANK
accounts: ITERABLE [ACCOUNT]
max_balance: ACCOUNT
—— Account with the maximum balance value.

require ??

local
max: ACCOUNT
do
max := accounts [1]
cart: accounts as cursor
checkout : “ZINTEGER
loop

—— Total price calculated based

require B if cursor.item.balance > max.balance then

local max := cursor. item
order: ORDER end
do end
(acros;: ensure 2?7
t as cursor end
wqpvq'grder := cursor. item
v

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

end
ensure ??
end
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Descendant:

class DEPOSIT i i ATA
aximum balance’

rel

end

WITHDRAW inherit SHARED DATA
—— 'minimum_balance’ relevant

cla
HARED DATA
feature
/ [interest_rate: REAL
REAL

exchange_rate:
INI_TRANSFER inherit SHARED_DATA minimum balance: INTEGER

—— ‘exchange_rate’ relevant maximum balance: INTEGER

end

—— ‘interest_ _rate’ relgvant
deposits: DEPOSIT _LIST Problems?
| thdraws: WITHDRAW LIST
end
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class (g)
OV]CQ ?O“tr‘/]e Cl> create make

feature - Constructor
make do end
feature - Query

—>new_once_array (s: STRING): ARRAY[STRING]

Al 7 —-— A once query that returns an array.
| Bef
&VA once

create {ARRAY[STRING]} Result.make_empty

ﬁvfz — \ﬁwky Result. force (s, Result.count + 1)
end
%oowm —>new_array (3; STRING): ARRAYJSTRING]
—1dcal —-— An ordinary query that returns an array.
arrl, arr2: ARRAY [STRING] create {ARRAY[STRING]} Result.make_ empty
do Ei?Result.force (s, Result.count + 1)
create(é]make end
end

arrl @g.new_array lAlan}
Result := arrl.count = 1 and arrli[l] ~ "Alan"
check Result end

Result := arr2.count = 1 and arr2[1l] ~\_ "Mark"
check Result end

Result :=@(arrl = arE2)
check Result .&nd

end
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class A
create make

feature - Constructor
make do end
feature - Query

—>new_once_array (s: STRING) : ARRAY[STRING]
—— A once query that returns an array.

once
create {ARRAY[STRING]} Result.make empty
esult. force (s, Result.count + 1)

end

test_once_query: BOOLEAN

new_array (s: STRING): ARRAY [STRING]

local -— An ordinary query that returns an array.
a: A d
o
daril, arrZ: ARRAY[STRING] create {ARRAY[STRING]} Result.make empty
o
Result. force () Result.count + 1)
create a.make Vo Igf €7
e end
ot once aresy, (L™
arrl := a.nhew_once_array y Y
Result : r1[1l] ~ "Alan"
check Result end Md{ jkﬁ fﬁm?
| . arr2 := a.new_once -rray'q\
Result := arr2.count = 1 and r2[(1] ~ "Alan"

check Result end

Result := arrl = arr2
check Result end

end




