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Caching Values for old Expressions in Postconditions
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class BANK
create make

feature M( ME} Aﬂ@"ﬂﬂ‘ ZL m
accounts: ARRAY[ACCOUNT] M 2ol oy /,._,”

make do create accounts.make empty end
account_of (n: STRING): ACCOUNT Q‘d >
require ——- the 1input name ex1sts by i

existing: across accounts is acc some acc.owner ~ n end

—— not (across accounts 1s acc all acc.owner /~ n end)

do ... ensure Result.owner ~ n end

add (n: STRING)
requlire —- the input name does not exist
non_existing: across accounts is acc all acc.owner /~ n end

—— not (across accounts 1s acc some acc.owner ~ n end)

local new _account: ACCOUNT

do

create new_account.make (n)
accounts.force (new_account, accounts.upper + 1)
end

Clast end
ACCOUNT
inheri deposit (a: INTEGER)
ANY do :
redefine 1is _equal end balance := balance + a VZI ) KX) ¢ i(K-)
—— ensure
create balance = old balance + a
make end
= (2(x - K
feature - Attributes is_equal (other: ACCOUNT) : BOOLEAN & x = C/-() T/
owner: STRING e

balance: INTEGER Result :=
owner ~ othe
feature - Commands and balance = othey®bafance
make (n: STRING) end
do end
owner
balance
end







Unit Test for All 5 Versions

class TEST BANK
test_bank _deposit_correct_imp incomplete_ contract: BOOLEAN
local
b: BANK
do
comment ("tl: correct 1mp and 1ncomplete contract")
_€>create b.make
bsadd ("Bill"™)
b.add ("Steve")

—— deposit 100 dollars to Steve’s account
b.deposit_onlvl ) ("Steve”, 100)

Result :=
b.account of("Bill") .balance x 0
and b.account of("Steve") .balance £ 100
check Result end
end

end



Version 1: Incomplete Contracts, Correct Implementation
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class BANK
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require across accounts 1s acc sgme acc.owner ~ n end
local 1: INTEGER

do
~from i := accounts.lower
until 1 > gocounts.upper
loop
1f accounts[i] .owner ~ n then accounts[i] .deposit(a) enc
i :=1+ 1
end
ensure 2
n g > il Yalalat ey —__ % *}_ , N '

urrent{. account of(n))lbalance = "
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Version 2: Incomplete Contracts, Wrong Implementation
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class BANK 5
deposit_on_vZ (n: STRING; a: INTEGER)
require across accounts 1s acc some acc.owner ~ n end
local i: INTEGER

LZT do ...
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VJ > imp. of version 1, followed by a deposit into 1st account

),.Flrf aaccaunts[accounts lower] .deposit (a)
#,?Cﬁ ensure
Z)L 2?um of_accounts_unchanged:
([- /QEEBEEEQHEBEEE old ACCOUIRES . COUHt
d(ﬂ balance of n_ 1ncreased [@U

CUrrent .account ottt .balance
old \Current.account of(n ).balance




Version 3: Complete Contracts (Ref. Copy), Correct Imlemem‘afion

G’WJ

deposit_on v3 (n: STRING; a: INTEGER)

require across accounts is acc some acc.owner ~ n end
ocal 1: INTEGER

al s

imp. of version 1, followed by g _deposit into 1.
accountslaccounts.lower] .deposit (a)
J

ensure
[Tumafaccauntsunchanged: accounts.count = old accounts.count

balance of n increased:

Current.account_of(n) .balance = ,{AZ?{/?f

old Current.account_of(n) .balance + a
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Use of across in Postcondition

Version 1

across old accounts 1s acc
all

acc.owner /~ n

implies

acc ~ Current.account_of (acc.owner)
end

Version 2

across (old accounts.lower |..| old accounts.upper) is i
all T

(old accounts)[i].owner /~ n

implies

(old accounts)[i] ~ Current.account_of ( (old accounts)[i].owner )
end



Version 4: Complete Contracts (Shallow Copy), Correct Implementation
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deposit_on_v4 (n: STRING; a: INTEGER)

requlire across accounts 1s acc some acc.owner ~ n end
local 1: INTEGER
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accounts[accounts.lower] .deposit (a)

[
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balance of n increased:
Current. account_of(n) .balance =
old Current.account ofin) .balance + a
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Version 5: Complete Contracts (Deep Copy), Correct Implementation
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class BANK
deposit_on _v5S (n: STRING; a: INTEGER)
cJ(1 require across accounts 1s acc some acc.owner ~ n end
= local i: INTEGER
""’gg -
=i _ S . ollowed by a deposit 1nto 1st account
[ﬂﬁfﬂtﬂﬁlfSfﬁﬂttﬂﬂﬂts.lﬁﬂﬂ?ff.Ckﬂﬂlﬂlt(ﬁ)
ensure
num of accounts_unchanged: accounts.count = oOLld TSNS
balance of n increased:
Current.account_of(n) .balance =
old Current.account _of(n) .balance + a

othe I ———————
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end
end




Complete Postcondition: Exercise

Consider the query account_of (n: STRING) of BANK.

How do we specity (part of) its postcondition to assert that the

state of the bank remains unchanged:

O

O

O

accounts = old accounts

accounts = old accounts.twin
accounts = old accounts.deep_twin
accounts = ©61d accounts

gocounts - old accolmts.twWin
accounts =~ old accounts.deep_twin




Writing Postcondition: Exercise 1.1




Writing Postcondition: Exercise 1.2

Is_positive (X: INTEGER): BOOLEAN
ensure

iIf x > 0 then J?n
Resylt = True ﬂ ]

end

X >0 @7&)@ /?em/f
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