AECTURE 0
Weonesvay  Fegroary €



- Labtest 1:
* Birthday Book
* MATHMODELS
* Iterator Patterns: Two Tutorial Series



Birthday Book: Design

( BIRTHDAY BOOK

model: FUN[NAME, BIRTHDAY
-- abstraction function

model_operation: model ~ (old model.deep_twin).overriden_by ([n,d])

TRIRSYMOOT for override operator: @<+

remind(d: BIRTHDAY): ARRAY[NAME]
ensure
nothing_changed. model ~ (old model.dee

ame_contents: ¥ name U TRt =revrerereo
-- infix symbol?or range restriction: model @> (d)

m

odel: FUN[NAME, ..]

|—

[ BIRTHDAY

day: INTEGER
. month: INTEGER

invariant
1 <month <12
1 <day <31

remind: ARRAY]..]

T )

item: STRING

invariant
item[1]EA.Z
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Birthday Bogks el Operation (1.1) J
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Birthday Book: Model Operation (2.1)

book.remind(August-11) @a W)\) KQM
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Birthday Book: Implementation

a ) ( )
BIRTHDAY BOOK BIRTHDAY
= —
mod@IAME, BIRTHDAY] (‘,ﬁ }-" day: INTEGER
- ction function M&{ ' model: FUN[NAME, ..] I month: INTEGER
t— promote hashtable to functioa 6 . .
-~ invariant
same_counts: Result.count = implementation.count 1 <month <12
same_contents: Y [name, date] € Result: [name, date] € implementation 1 <day <3l
end J
put(n: NAME; d: BIRTHDAY)
do
-- implement using hashtable 4
ensure
model_operation: model ~ (old model.deep_twin) @<+ Th,d] 4‘
end @ N
> o
wJﬁl gt HASHABLE

vt

remind(d: BIRTHDAY): ARRAY[NAME]
do "y vﬂ‘f -
-- implement using hashtable *
ensure
nothing_changed: model ~ (old moglel.deep twin)
same_counts: Result.count =f(model @> d)¥ount
same_contents: ¥ name € (model @= @)-:d0Main: name € Result
end

count: INTEGER -- number of names

eature {NONE

A

(d

W

([ NAME

item: STRING

remind: ARRAY]..]

implementationf HASH_TABLE[BIRTHDAY, NAME]

e

invariant:
consistent_book_and_model_counts: count = model.count
consistent_book_and_imp_counts: count = implementation.count

.

invariant
item[1] EA..Z




Stack of S’rrlngs vs. Stack of Accounts

top:

eature

class /SFRENC STACK \STQ ( ’(
featAire {NONEC-—Implementation

/mp: ARRAY [ EZBENG] ; 1: INTEGER ___%7 Sﬁh e
fgature - Queries

count ;3 INTEGER do Result := i end

umber of items on stack.

MG do Result := imp

—-— Returp top of stack

—— i@ ands
(v: B G ) do imp[i]

—-— Add v’ to top of stack.

i :=1 -1 end
emove top of stack

= Wy

U\ Con) .

[1]

:= 1 + 1 end

class ACCOUNT _STACK
feature {NONE} - Implementation
imp: ARRAY[ ACCOUNT ] ; i: INTEGER

feature —— Queries
count: INTEGER do Result := i end
—— Number of items on stack.
top: ACCOUNT do Result := imp [1]
—— Return top of stack.
feature - Commands
push (v: ACCOUNT ) do imp[i] := v;
—-— Add ’v’ to top of stack.
pop do i := 1 - 1 end
—— Remove top of stack.
end

end

1

i + 1 end




A Generic Stack

Supplier

class @AC
feature {NO
imp: ARRAY

.
’

1 éﬂ‘fﬁ"l\’l‘

} A /Ymplementation
XS

1

feature
count:

—— Queries

INTEGER

INTEGER do Result
—— N bé%‘of'items on stack.

1 end

oo« b do Result := imp [i] end
—— Return teQI stack.
feature - 770K\ SY
?g NS =P/ R
ush (v:( JN\-—R==fp[1i] vi 1 :=1 + 1 end
o —-— Add v’ to top of stack.
M pop do i := i - 1 end

—— Remove top of stack.
1
2
3
4
0 do {

ss{push("A") 0

——
push (create

——
= SS.top

SS. Lop

reate {ACCOUNT} .make ("Alan",

IB")

X

12 := sa.top
13 = sa.top

‘
pmm (
{ACCOUNT} .make ("Mark", 200))7(~ VWE Y
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Principle of Information Hidi

e

Suppller/7

¥l \QMQ

Y [ORDER ]

class
C'ART
feature
orders.:
end
V)
class
ORDER
feature
price: INTEGER
quantity: INTEGER
end

| 3

Je »\’r

class
] 20
fe = “p—
(cartb CART
c#teckouf: INTEGER
do
rfrom
i := cart.orderg.lower
until
i > cart.orderg.upper
do
Result := Result +

cart.orders[i] .price

*

i:=1i+1
L-end

end
end

cart.orders[i] .quantity
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account_of+ (name: STRING): ACCOUNT
-- The account object whose owner is ‘name .
require
owner_exists:
Jacc : 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:
Jacc : 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)

’
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new_cursor,

CURSORI[G]

== Fres cursor associated with current structure

ensure
result_attached: Result # Void

A

+
ARRAY_ITERATION_CURSORI[G]

new_cursor+

z ITERATION CURSOR[G]*

e ——
fe Access

[tem at the current cursor position
require
valid_position: - after

valid_position: - after

kS

INDEXABLE_ITERATION _CURSOR[G]

new_cursor+

new_cursor+
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