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BANK 0 1
b.accounts
accounts

ACCOUNT ACCOUNT

“Bill” “Steve”

balance balance

class BANK

local i: INTEGER

do
from i := accounts.lower
e(F until i > accounts.upper
v loop
A . i =1+ 1
( end
ensure

num_of_accounts_unchanged:
balance_of n_increased:

en
end

deposit_on_vl (n: STRING; a: INTEGER)
require across accounts as acc some acc.item.owner ~ n end

accounts.count = old accounts.count

if accounts[i].owner ~ n then accounts|[i].deposit(a) end

ccoumt—o (n)} balance = old account_of (n).balance + a
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ACCOUNT ACCOUNT

“Bill” “Steve”

balance balance

class BANK
deposit_on_v2 (n: STRING; a: INTEGER)
require across accounts as acc some acc.item.owner ~ n end
local i: INTEGER
do

— I;ﬁﬂ HP*s’accouan.lowcrj.dcposit(1)

ensure
num_of_accounts_unchanged:
accounts.count = old accounts.count
balance_of n_increased:
account_of (n).balance = old account_of (n).balance + a
end

end
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ACCOUNT

“Steve”

balance [0

- posit_on_v3 (n: STRING; a: INTEGER)
require across accounts as acc some acc.item.owner ~ n end

local i: INTEGER
—5°
ame loop a n versior
[’ wrong mentation: also deposit in the first account
—%Pducoun[s/quounlH.lowo[/.dopusillij
ensure

num_of_accounts_unchanged: accounts.count = old accounts.count

balance_of_n_increased:
account_of(n) .balance = old, account_of(n) .balance + a

= ol acc

others_unchanged..
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implies
(old accounts)[i.item] ~ Current.account_of(X) Mo\pm 9, -\

end ow/;oY‘f / o
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7{8;/| deposit_on_v4 (n: STRING; a: INTEGER)

dd.pct =
A

thuAfS.{“[

require across accounts as acc some acc.item.owner ~ n end
local i: INTEGER

do

A

ation: also deposit in the first account
[_accounts [accounts.lower] .deposit (a)
ensure —
num_of_accounts_unchanged:
balance_of_n_increased:
account_of (n).balance

| ~—> others._unchanged :

accounts.count old accounts.count

old account_of

end
end




Vowson & pr]gfz &wa/cefcs Um@ MW@E@A L ale{;bgck(é’(-ed feo)

BANK
b.accounts, [
accounts ~—

| D dol  2conms
@pld ArCaunel_teie]

ACCOUNT
“Steve”

(o0
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deposit_on_v5 (n: STRING; a: INTEGER)

require across accounts as acc some acc.item.owner ~ n end
local i: INTEGER

do
%3 =
same loop as in version 1
P imp ]

I ation . ) deposit in the first account
accounts[accounts.lower] .deposit (a)

sure
num_of_accounts_unchanged:
balance_of_n_increased:

account_of (n).balance = old account_of (n).balance + a
others_-unchange€

,Ai“, 4

accounts.count = old accounts.count
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Consider the cﬂ:ery(account_oﬂ@ STRING) of BANK.
)

How do we specify mpostcondition to assert that the
state of the ba/gl%rz%rp - \chan ed

£ 10 / F- [ ]
o accountsC%d accounts.twin
accounts@{d accounts.deep_twin
O cc,ounts“z@d accountﬁl <. T.

~ ‘—/ -
o ccounts ~ ol ounts.twin

ccounts ~ ol ccounts/ciegt\iL/_rj ij ﬂ(‘m"“”{gz[/'] [\/ ]
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class LINEAR CONTAINER
create make

feature Attribut

a: ARRAY [STRING]
feature ueries

count: INTEGER do Result := a.count end

get (i: INTEGER): STRING do Result := a[i] end
feature mmands

make do create a.make_empty end
update (i: INTEGER; v: STRING)
do ...
ensure
across
1 |..| count as j
all
j.item /= i implies old get (j.item) ~ get(j.item)
end
end
end
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