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1 |public classCAc (%

2 public void (withdraw(int aé@emt) throws

3 WithdrawAmountNegativeException, WithdrawAmountTooLargeException
4 if (amount < 0) { /* negated precondition */

5 throw new WithdrawAmountNegativeException(); }

6 -?else if (balance < _amount) { /* negated precondition #*/

7 throw new WithdrawAmountTooLargeException(); }

8

9

this.balance = this.balanc@amount; } > |
ert this.getBalance() > 0

a :
/[ owner + "Invariant: positive balance"; } ﬂ§§8€ ‘fﬁﬂ‘é&é‘”
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|public class BankAppV4 { |
public static void main(String[] args) {
System.out.println("Create an account for Jeremy wi balance 100:")
try { AccountV4 jeremy = new AccountV4("Jeremy",«§%%B;
System.out.println(jeremy); -
A@Lf£§$ystem.out.println("Withdraw 50 from Jeremy’s account:");

1
2
3
4
o
6
Q| jeremy. withdraw@ ; |
Aﬂkc -_abystem.out.println(jeremy); }

~ ~h . ~ ~ ~ Y o } | o ~AT7 T o o~ y —
9 /* catch statements same as this previous slide:

~

1

+ Version Z

’: Why Still Not a Good Design? (2.1) */

Create an account for Jeremy with balance 100:
Jeremy’s current balance is: (100

Withdraw 50 from Jeremy’s acco :
Jeremy’s current balance is:( 150 ;>
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public class\ AccountV5 : ggzi
publlc void wi raw(int throws

(_Bls balance; /o0

—

/* negated precondition #*/

else if (balance < amount) { /* neg
8 throw new WithdrawAmountToolLarge
9 else { this. balance = this.balance

0 assert thlS r"Invariant: positive balance";
1

2

| assergi[this. getBalance( oldBalance]— amount
| ostcondltlo ance deduc?éd", //

yd pre(ond7f70n */

egatlveExcept1on,ifjthdrawAmountTooLargeExceptlo
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|public class BankAppV5 {
public static void main(String[] args) {
System.out.println("Create an account for Jeremy with balance 10
try { AccountV5 Jjeremy = new AccountV5("Jeremy", 100);
System.out.println(jeremy) ;
System.out. ' “Withdraw 59 from Jeremy’s account:");
y. withdraw (50) . C_
System.out.printin (jeremy); }
/+ catch statements same as this previous slide:

+ Version 2: Why Still Not a Good Design? (2.1) */

Create an account for Jeremy with balance 100:
Jeremy’s current balance is: 100

Withdraw 50 from Jeremy’s account:
Exception in thread "mai
rror: Postcondition: balance deduc
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class\éggggﬁ;/

create
make
feature - At
owner
balance
feature Constructors
make (nn: STRING;

tributes

STRING

require

Py

Commands

posit

I«ﬁwm« o)

class ACCOUNT

feature

INTEGER

nb: INTEGER)
Dr@c’)!)cl ition
ive_balance:

INTEGER)

precondition

egative_amount:
—>affordable_amount:

ostcondition

Ensurezw— po
- alance_deducted: balance

Tant

balance > 0

nb > 0

amount > 0
amount <= balance

problematic,

old balance - amount

why?

lereate withdraw (lamount:
make
feature -- Attributes T Shon_n
owner : STRING
balance INTEGER
feature - Constructors
make (nn G; nb: INTEGER)
require precondition enr:i .
positive_balance: nb > Off —— ciass 1nys
do positive_balanc
owner := nn end
balance := nb
feature ands
withdraw(amount INTEGER)

1]

Jition
(‘7;; non negatlve amount: amount > 0
,tﬂéffordable amount: amount <= balance —-- proble

balance - amount—‘ Z Crntat et
ensure (-- postcondition
balance_deducted: balance

old balance - amount
end

invariant - class invariant
positive_balance: balance > 0

end

fm{ﬂm Ve
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postcond withdra

z X all precond_withdraw: execute
i - D
owner ..

not (account_inv) not (postcond_withdraw)

yafe

not (precond_withdraw)

podl

ceeeeeeany

v

<-----

not (precond_make)
call :

precond_make:
reate {ACCOUNT}(acc)nak&@Xn) Y 0

postcond_make:
acc.balance = a and acc.owner = n
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g |0 APPLICATION zzl @ ACCOUNT I

o 0

Feature
P[F o0 enzit AV A B

“lat view of feature " make' of class ACCOUNT

|
make (nn: STRING_8; nb: INTEGER_32)
reguirﬁ i
‘@ ositive_balance: nb >= 0
5 do

owner := nn
2 balance := nb
2 end

ELOB e

(/ class |ACCOUNT
<| create
make
\A%&/ feature - Attributes
l/ owner : STRING
( balance : INTEGER
feature Constructors
67@{\{: make (nn: STRING; nb: INTEGER)
requir TTECONAITTSR
class BANK_APP positive_balance;
inherit end
ARGUMENTS feature - C
create withdraw (amount: INTEGER)
make require - precondition
feature —— Initialization non_negative_amount:
affordable_amount:
make e
. . ensure —- postcondition
—— Run application. balance_deducted: balance
local end
alan: ACCOUNT invariant class invariant
do positive_balance: balance > 0
—-— A precondition violation with tagjsag

amount » 0
amount <= balance —-- problema

old balance - amount

create {ACCOUNT} alan.make ("Alan'", w
end
end
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o0 ELdOBewa R

TFadetit Violotin @

Feature

R 20 2= 20 02 =2

aAEVAR
Flat view of feature " withdraw' of class ACCOUNT

bank ACCOUNT withdraw < b & O 53 fonizen g
non_negative_amouny/ PRECONDITION_VIOLATION raised)
- e Mass |From Class | @

— P withdraw » ACCOUNT 1
ke » APPLICATION 2
withdraw (amount: INTEGER_32) mexe
requi
g @rgggative_amouﬁz amount >= 0)
2 affordable_amount®™ amount <= balance
do
2 balance := balance - amount
ensure
2 balance = old balance - amount
2 end
class ACCOUNT
create
é make
W feature - Attrik
owner STRING
balance INTEGER
c e/\t/ feature 1
1 make (nn: STRING nb: INTEGER)
require precondition
class BANK_APP positive_balance: nb > 0
inherit
ARGUMENTS feature - 1ds ;
create withdraw (amount: INTEGER) »
require - precondition
make == ]\
o ) ) non_negative_amoun amount
feature -- Initialization affordable_amount: <= JbeTlance —- p na
make ensure - postcondition
-— Run application. balance_deducted: balance = old balance - amount
local . , end
invariant class -
mark: ACCOUNT positive_balance: balance > 0
do

create {ACCOUNT} mark make ("Mark",
i ation with ta

1OO
"nc
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| From Class | @
N 2

N2

amount

A /I} l ( B @ APPLICATION 33| @ ACCOUNT 2O call Stack
- — =
I(ZRM o Joloted (5)
F IR IS Class
Flat view of feature ' withdraw' of class ACCOUNT | > withdraw  « ACCOUNT
withdraw (amount: INTEGER_32) meke HAPPLICATION
require
o
© et
o balanc ance - amount B
ensure :
© balance = old balance - amount
o end K]
class ACCOUNT
create
eV make
feature - Attributes
owner : STRING
balance INTEGER
£ @\b feature - Constructors
make (nn: STRING; nb: INTEGER)
class BANK_APP require -- precondition
inherit positive_balance: nb > 0
end
ARGUMENTS feature - Commands
create withdraw (amount: INTEGER)
make require - precondition
- L . , non_negative_amo :
feature Initialization affordable_amount.\@unt <= balance
make ensure postcondition
-— Run application. balance_deducted: balance = old balance -
local . . and , ,
invariant class 1nvariant
tom: ACCOUNT positive_balance: balance > 0
do ond—_
create {ACCOUNT} tom.make ("Tom" A\ 100
—-— A preconditj violation with g "
tom.withdraw( 150j
end
end
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L) |0 APPLICATION zzl @ ACCOUNT |

Feature
[ 20 2= 200 =2

“avan

bank ACCOUNT _invariant <4 » % O %

£

positive_balance: INVARIANT_VIOLATION raised

1 1l L
- — — =2 n Feature |In Class | From Class | |
Flat view of feature " _invariant' of class ACCOUNT > _invariant o ACCOUNT ’ 0
— withdraw » ACCOUNT | 5
[posmlve_balance: balance > 0] make . APPLICATION 12
class ACCOUNT
44 18V |create
make
feature - Attributes
owner STRING
balance INTEGER
T&/\t/ feature - Constructors
make (nn: STRING; nb: INTEGER)
class BANK _APP require o }‘)IG‘COJIHL‘*ZLOH
inherit positive_balance: nb > 0
end
ARGUMENTS feature - Commands
create withdraw(amount: INTEGER)
make require - precondition
feature - Tnitialization non_negative_amount: amount » 0
make affordable_amount: amount <= balance problema
-— Run application. ensure —- postcondition
local balance_deducted: balance = old balance - amount
jim: ACCOUNT _ _ snd _
do invariant - class invar 1t
. positive_balance: balance > 0
create {ACCOUNT} tom.make ("Jim", 100) end

Jjim.withdraw(100)

end
end

-— A class invariant violation with tag

"positive_balance”
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B |OAPPLICATION |0ACCOUNT23| Rl Call Stack Eaoswevs
ot bank ACCOUNT withdraw < b & 0 53 coatus = Im
balance_deducted: POSTCONDITION_VIOLATION raised
‘!l? iz ela HVAR | iFeature IIn Class IFrom Class I @
Flat view of feature *withdraw' of class ACCOUNT » withdraw  » ACCOUNT Y NT
o) affordable_amount: amount <= balance 4 make 4 APPLICATION » ATION|2
do
o balance := balance + amount
en
e (balance_deducted: balance = old balance - amount)
o end
class ACCOUNT
é:‘ W create
make
feature Attributes

owner : STRING

DS balance : INTEGER
IGA feature Constructors

make (nn: STRING; nb: INTEGER)

class BANK_APP require -- precondition
inherit ARGUMENTS positive_balance: nb > 0
create make end
feature - Initialization ReSUre - Commancs
withdraw(amount: INTEGER)
make require -- precondition
—-— Run application- non_negative_amount: amount 2 0
local affordable_amount: amount <= balance -- problema
jeremy: ACCOUNT ensure -- postcondition
do balance_deducted: balance = old balance - amount

end
-— Faulty implementation of withdraw in ACCOUQjinvariant —- class invarian

—-— balance := balance + amount positive balance: balance > 0
create {ACCOUNT} jeremy.make ("Jeremy", 100) end
jeremy.withdraw(150)
—-— A postcondition violation with tag "balance_deducted"”
end
end




Ut Moﬂ?éov?«éf op AWOCS

postcond_f:

Qf
precond_f: execute e
STATE: .

- ey Pf LN a.f(...) .
attributes of S EEEE R e >
class A - T Te

not Pf . not Qf .
' \A

; Class " "
. . Precondition Postcondition
' Invariant . . . .
. . . Violation Violation
: Violation
| i A
. ' notQm :
. not Pm: :
.. call +  precond_make: execute .
: create {A} a.make(...) -, Pm ,--. create {A} amake(...) -,
. P reeseeeieeee | S >

postcond_make:
Qm
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