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Object-Oriented concepts

* A class diagram gives
= structural aspects

" relational aspects
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Object-Oriented concepts

* A class diagram gives
= structural aspects

= relational aspects

class Expression

@ o N[
No description of | | public:

the algorithmic
behaviors

.

How does eval ()
behave ?

virtual int eval() const = 0;

}i
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How does eval ()
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Object-Oriented concepts

* A class diagram gives
= structural aspects

= relational aspects

class Expression

{
No description of | | public:

the algorithmic
behaviors

L

How does eval ()

behave ? .,
Reflexe associé ?

virtual int eval() const = 0;

}i
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Object-Oriented concepts

* A class diagram gives
= structural aspects

= relational aspects

class Expression

{
No description of | | public:

the algorithmic
behaviors

L

How does eval ()

behave ? B
virtual ~Expr() = default; Reflexe associé ?

virtual int eval() const = 0;

}i
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Object-Oriented concepts

* A class diagram gives
= structural aspects

= relational aspects

r
No description of N
H : operand . o
the a|g0r|thmlc b 7> B Expression
behaV|orS @ eval() 1 EINt [T 1 [eftOp
) ’ _ %
class Unary : public Expression T - JEney ||
{ ;
protected: |
Expr* operand; H UnaryPlus E UnaryMinus
public:
Unary (Expré& pe);
virtual int eval() const = 0; | | N
Virtual ~Unary( ) . E Plus H Minus E Multiplication [ Division
}i
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Object-Oriented concepts

* A class diagram gives
= structural aspects

= relational aspects
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No description of

the algorithmic
behaviors
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class UnaryPlus : public Unary

{

public:
Unary Plus(Expr& pe);
Unary Plus(const Unary Plus& up) =
int eval() const override;

}i

. EAIR®S
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Object-Oriented concepts

* A class diagram gives
= structural aspects

= relational aspects

~
Différents types d'héritages operens 1.1 rionop
pour « modifier » l'interface de la classe B T T —
7
H Constant H Unary H Binary
class UnaryPlus : public Unary < vale (ANt *
{
H UnaryPlus H UnaryMinus
public:
Unary Plus(Expr& pe);
Unary Plus(const Unary Plus& up) = default;
int eval () const override; F Plus E Minus ] Multiplication E Division
}i

. EAIR®S
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Derivation public / private

= Int_FIFO
= values : EInt

@ push(EInt)
@ pull() : EInt

T

| Random_Int_FIFO | Priority_Int_FIFQ

@ get One() : EInt @ push(EInt,EInt)

* What if we declare Random_Int_FIFO like that?

class Random Int FIFO : private Int FIFO
A

public:
int get One();
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Derivation public / private

* The private derivation

e All members of derived class become private

* The “interface” of the derived class is lost...
- private derivation is not a “is a" relation anymore !
- private derivation is closer to a “has a” relation.

- Private inheritance means “is implemented in terms of”. It's usually
inferior to composition  [Effective Modern C++. Scott Meyers]

class Random Int FIFO : private Int FIFO
A

public:
int get One();

.EAIR@S l
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Object-Oriented concepts

* A class diagram gives

= structural aspects .
Remember the impact

* relational aspects of the containment

1..1 rightOp

operand

H Expression

. L. 1.1
[ No deSC”pthn of ] @ eval(): EInt [T 1 feftop

the behaviours 7

class Unary : public Expression ;LCmﬁmt SEln= = g

{ 7 value ; Elnt il -
protected: | %
Expr* operand; H UnaryPlus F] UnaryMinus
public:
Unary (Expré& pe);
virtual int eval() const = 0;
virtual ~Unary();

H Plus E Minus H Multiplication ] Division

}i

. EAIR®S




Object-Oriented concepts

* Impact of containment:
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= The life of contained object(s) is your responsibility

Unary: :Unary(Expression& pe)
: operand{pe.clone()}{}

lrzia—

Expression*

{

naryPlus::clone()

return new UnaryPlus(*this);
}

. EAIR®S
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Object-Oriented concepts

* Impact of containment:

= The life of contained object(s) is your responsibility

1.1 rightOp
operand H Expression
1.1
@ eval() : EInt 711 1eftOp
Unary: :Unary(Expression& pe) %

{

operand = pe.clone();

H Unary H Binary
} T walue : Elnt a

Expression* UparyPlus::clone() = [H eI B UnaryMinus

{

return new UnaryPlus(*this);

}

H Plus H Minus H Multiplication [ Division

. EAIR®S
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Object-Oriented concepts

* Impact of containment:

= The life of contained object(s) is your responsibility

1.1 rightOp
operand H Expression
1.1
@ eval() : EInt 711 1eftOp
Unary: :Unary(Expression& pe) %
{
operand = pe.clone();
H Unary H Binary
} T walue : Elnt a

ADU type dynamique de "pe” | T

Expression* UnaryPlus::clone() = [H eI B UnaryMinus

{ y

return new UnaryPlus(*this);

}

H Plus H Minus H Multiplication [ Division

. EAIR®S
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Object-Oriented concepts

* Impact of containment:

= The life of contained object(s) is your responsibility

" Unary: :Unary(Expression& pe)
{ operand
1 1.1

~ operand = pe.clone(); neva%(;;ant e

m H Unary H Binary

Expression* UnaryPlus::clone() & value : EInt

1.1 rightOp

H Expression

-

A T

~ return New UnaryPlus(*this); |

H UnaryPlus H UnaryMinus

-}

3Unary::~Unary()

{ H Plus H Minus H Multiplication [ Division

delete operand;
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* Impact of containment:
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= The life of contained object(s) is your responsibility

" Unary: :Unary(Expression& pe)

| 1.1 rightOp

3 { opera;dl H Expression

| operand = pe.clone(); ® eval() : EInt [ST.1 Teftop

3 . m H Unary B Binary

- Expression*\Ur ' % value : EInt -
—

R

return ne

UnaryPlus(*this);

lrzia—

H UnaryPlus H UnaryMinus

}

3Unary::~Unary()
Ao
delete operand;

Appel au constructeur de copie!

|
H Plus

H Minus

|
H Multiplication

[ Division
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Object-Oriented concepts

* Impact of containment:

= The life of contained object(s) is your responsibility

" Unary: :Unary(Expression& pe)
{ operand
1 1.1

| operand = pe.clone(); ® eval) : EINt [T 1 TeftOp
| m H Unary H Binary
[/ ‘ 7 value : Elnt -
S —

H UnaryPlus H UnaryMinus T

1.1 rightOp

H Expression

- Expression*

R

return Nnew\UnaryPlus(*this);

B
Unary: :~Unary () l‘-\pp’el au constructeur de copie!
{ A deﬁnlr ? ion ] Division

delete operand; 3 N
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Object-Oriented concepts

* Impact of containment:

= The life of contained object(s) is your responsibility

Unary::Unary(const Unary& un)

¥ Suffisant ou a redéfinir dans UnaryPlus ?

operand = un.op->clone();

‘ | 1.1 rightO
} . operasdl H Expression e
3Unary::Unary(Expre331on& pe) | " [eean BT
: { 3 Z%
| operand = pe.clone(); =
)
| H Co * H Unary H Binary
7 value : Elnt o -
ﬁExpression* UnaryPlus::clone() | | %
{ E UnaryPlus E UnaryMinus
~ return Ne€W UnaryPlus(*this);
)
H Plus H Minus H Multiplication [ Division
- Unary::~Unary()

¥
~ delete operand;
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* Impact of containment:

UNIVERSITE e
COTED’AZUR %<2~

= The life of contained object(s) is your responsibility

§Unary::Unary(const Unary& un)

lrzia—

A

~ operand = un.op->clone();

)

3 e ] 1.1 righto
iUnary Unary (Expression& pe) operand e rightOp

| { 1.1

@ eval(): EInt T1 1 leftOp

| operand = pe.clone(); %

-}

 Expression* UnaryPlus::clone() Liconstane ||y [onay S Bnery |
{

~ return New UnaryPlus(*this); | |

3 H UnaryPlus H UnaryMinus

)

" Unary::~Unary()

A

delete operand; H Plus E Minus E Multiplication ] Division
)

' Unary& Unary::operator=(const Unaryé&
~ delete operand ;

operand = un.op->clone();

return *this ;

un){§

.KAIR@S

Et bien sur ¢a impose la définition de
I'opérateur d’affectation...




Object-Oriented concepts

* Impact of containment:
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= The life of contained object(s) is your responsibility

§Unary::Unary(const Unary& un)
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A

~ operand = un.op->clone();

)

3 e ] 1.1 righto
iUnary Unary (Expression& pe) operand e rightOp

- { 1.1

@ eval(): EINt [T1 1T |eftO

| p

| operand = pe.clone(); %

}

 Expression* UnaryPlus::clone() Liconstane ||y [onay S Bnery |
{

~ return New UnaryPlus(*this); | |

} H UnaryPlus H UnaryMinus

' Unary::~Unary()

A

delete operand; H Plus E Minus E Multiplication ] Division
)

' Unary& Unary::operator=(const Unaryé& un) {
~ delete operand ;

operand = un.op->clone();

return *this ;

.KAIR@S

Et si 'on met un setter ?




Object-Oriented concepts
* Impact of containment:
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= The life of contained object(s) is your responsibility

class Unary : public Expression

{

protected:
/** not shared ! (contained) **/
Expr* operand;
public:
Unary(Expr& pe);
Unary(const Unary& un);
virtual Expression* clone() const = 0;

virtual int eval() const = 0;

virtual ~Unary();

3
g < s [

operand

1.1

H Expression

1.1 rightOp

lrzia—

@ eval() : EInt

1.1 leftOp

1

[ Constant

T value : EInt

—
b{)} Unary
/
1

H Binary

H UnaryPlus

H UnaryMinus

|

H Plus

E Minus

E Multiplication

] Division
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Object-Oriented concepts
* Impact of containment:

= The life of contained object(s) is your responsibility

class UnaryPlus : public Unary{

public: e (EpEE Y
UnaryPlus(Expr& pe); $E' T T Teop
UnaryPlus(const Unary& un) = default;, e L\m - S
T value : EInt ™ /' -
Expression* clone() const override; | I | T
H UnaryPlus H UnaryMinus
int eval() const override;
H Plus E Minus E Multiplication ] Division

virtual ~UnaryPlus() = default;

%

IMR@S—
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Object-Oriented concepts

* Impact of containment:

= The life of contained object(s) is your responsibility, not the life of
a shared object

1.1 |
op H Expression op
1.1
@ eval() : EInt .1 opr
oo Tooooooooooooooooooooooooooosooosooooooes | E Constant E\Unary H Binary
- UnaryPlus::UnaryPlus (Expression& pe) | |7 v . —
q i T

operand = &PE = § | |
! H UnaryPlus H UnaryMinus

H Plus H Minus H Multiplication [ Division
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Object-Oriented concepts

* Take care of object life duration

1.1 opl

op H Expression

@ eval() . EInt .1  opr

1

S I"'H Constant H Unary H Binary
| . 1§ wvalue : EInt —
- UnaryPlus: :UnaryPlus (Expression& pe) — %
A | |
3 Operand = &pe | E UnaryPlus EH UnaryMinus
O ‘
H Plus E Minus [ Multiplication [ Division

Here, no copied parameters
can be accepted

. EAIR®S
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Object-Oriented concepts

* Take care of object life duration

'main(){ 3 ikY?}P?mfmg ,,,,,,, M
§Constant a(3);

' UnaryPlus::UnaryPlus (Expression& pe)
N

operand = &pe
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Object-Oriented concepts

* Take care of object life duration

| . | _value = 3
'main(){ | N;Y ,,,,,,,,,,,,,,,,,,,,,,, ? ,,,,,,, M
Constant a(3);

' UnaryPlus plus_a(a);

3 \operand* |

' UnaryPlus::UnaryPlus (Expression& pe)
N

operand = &pe
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Object-Oriented concepts

* Take care of object life duration

| . | _value = 3
'main(){ | N;Y ,,,,,,,,,,,,,,,,,,,,,,, ? ,,,,,,, M
Constant a(3);

' UnaryPlus plus_a(a);

3 \operand* |

3UnaryPlus::UnaryPlus(Expression& pe)
N

operand = &pe
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Object-Oriented concepts

* Take care of object life duration

'main(){
Constant a(3);
' UnaryPlus plus_a(a);

3 \operand*

3UnaryPlus::UnaryPlus(Expression& pe)
N

operand = &pe
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Object-Oriented concepts

* Take care of object life duration

'main(){
Constant a(3);
' UnaryPlus plus_a(a);

3 \operand*

3UnaryPlus::UnaryPlus(Expression& pe)
N

operand = &pe
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Object-Oriented concepts

* Take care of object life duration

‘main(){
Constant a(3);
- UnaryPlus

' UnaryPlus::UnaryPlus (Expression& pe)
N

operand = &pe
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Object-Oriented concepts

* Take care of object life duration

1.1 opl

op H Expression

@ eval() . EInt .1  opr

1

”””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””” H Constant H Unary H Binary
UnaryPlus::UnaryPlus (Expression& pe) |2c0 B
A | T
operand = &pe H UnaryPlus H UnaryMinus
R
Here, no Cop|ed parameters H Plus H Minus H Multiplication H Division

can be accepted

. EAIR®S
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Object-Oriented concepts

* Take care of object life duration

'main(){ 3 ikY?}P?mfmg ,,,,,,, M
§Constant a(3);

UnaryPlus::UnaryPlus(Expression pe)
A

operand = &pe
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Object-Oriented concepts

* Take care of object life duration

| . | _value = 3
'main(){ | N;Y ,,,,,,,,,,,,,,,,,,,,,,, ? ,,,,,,, M
Constant a(3);

' UnaryPlus plus_a(a);

I, __plus_a:UnaryPlus
' UnaryPlus::UnaryPlus(Expression pe) § § _operand*

operand = &pe
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Object-Oriented concepts

* Take care of object life duration

,,,,,,,, a:Constant
I lvalue = |
'main(){ | N;Y ,,,,,,,,,,,,,,,,,,,,,,, ? ,,,,,,, M
Constant a(3); | o
. UnaryPlus plus a(a); | ®
3 — : e
1 } TTTTTTTTTTTTTTTooimsmooonoooo o enToooeen \-4
————————————————————————————————————————————————————————————————————————————————————————————————————————————————— _ plus_a:UnaryPlus
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ‘ __pe:Expression
' UnaryPlus::UnaryPlus(Expression pe) § | _operand* |

{ ol 1

operand = &pe
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Object-Oriented concepts

* Take care of object life duration

'main(){
Constant a(3);
' UnaryPlus plus_a(a);

O —  plus_aUnaryPlus
' UnaryPlus::UnaryPlus (Expression pe) § 3 _operand* § § 3
A | e e

operand = &pe
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Object-Oriented concepts

* Take care of object life duration

'main(){
Constant a(3);
' UnaryPlus plus_a(a);

S _ plus_a:UnaryPlus
UnaryPlus::UnaryPlus (Expression pe) _operand*
A S

operand = &pe
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Object-Oriented concepts

* Take care of object life duration

,,,,,,,, a:Constant |
§Constant a(3); ‘
§UnaryPlus plus_a(a);
plus_a.eval( ) // problem T e A
: (segmentation fault) __plus_a:UnaryPlus 2997

} 777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 _operand* /

§UnaryPlus::UnaryPlus(Expression pe)
A

operand = &pe
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Object-Oriented concepts

* Take care to truncation..

Triple wrong because here:
1. Expression is abstract
2. truncation occurred
3.@ of temporary object is stored

'main(){
Constant a(3);
' UnaryPlus plus_a(a);

4 )

UnaryPlus::UnaryPlus(Expression pe)

3 \operand* |

operand = &pe
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Object-Oriented concepts

* Take care of object life duration

Main(){ 3 e
Constant* ptc = new Constant(4); | ~_aConstant '

j § | value = 3 |
§Constant a(3); | e

- UnaryPlus plus_a(a);

3} T blus a-UnarvPlus | i:jééﬁﬁéﬁ ,,,,,,,,,,,,,,,,,,,,,
‘ s us_a: u ‘
e - prsaTnd L value = 4 |

3 \operand*

' UnaryPlus::UnaryPlus (Expression& pe)
N

operand = &pe
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Object-Oriented concepts

* Take care of object life duration

ﬁMain(){
§Constant* ptc = new Constant(4);

§Constant a(3);
- UnaryPlus plus_atasT
)

§UnaryPlus::UnaryPluS(EXPre
A

operand = &pe
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Object-Oriented concepts

* Take care of object life duration
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Object-Oriented concepts

* A class diagram gives
= structural aspects

= relational aspects

opera;dl H Expression Lol nontop
@ evalltg tEInt F171 leftOp
(Almost equivalent to\
a Set Of h ﬁIeS H Constant H Unary H Binary
Expression.h 2 value : Eint - -
Unary.h ZP
UnaryPlus.h | |
k ) H UnaryPlus H UnaryMinus
Be aware Of preVIOUS H Plus H Minus H Multiplication H Division

comments !

. EAIR®S
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Object-Oriented concepts

* UML can give much more (caricature)

= Behavioral aspects

* Textual specification

/ Cheaok PIN \

myFunction() -

1 should
behave like that
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Object-Oriented concepts
* UML can give much more (caricature)

= Behavioral aspects

* Textual specification

\ !

Almost equivalent to / \

a set of .cpp files:
Expression.cpp
Unary.cpp
UnaryPlus.cpp

-
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Object-Oriented concepts

* UML can give much more (caricature)

= Behavioral aspects

e \

1 Leave
Almost equivalent to e comment )
how the main uses objects: P NG
system.h - -~
system.cpp Fublish Weblog |4 == ===
main.cpp Ulsitar\h“'ﬁ‘ A ’e"#’ﬁ.utlmr
\ ) ‘.‘i ] k_‘",
Search Content
A

The system / Googe
behave like that
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In a nutshell...

* Implementing a system:

1. Classes realization

= Declaration / definition of the class(es) --> .h

= ~ reflects the class diagram TEST !l

= Implementing the class(es) --> .cpp

= ~ implements the (member) function(s) (activity diagram,
stateCharts, sequence diagram, ...)

2. systemrealization

= Make use of class(es)
= Predefined classes (for instance the STL ones)
= The one previously defined (at step 1.)

= Definition / implementation / uses of a « system » class

IMR@S—
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In a nutshell...

* Implementing a system:

1. Classes realization

= Declaration / definition of the class(es) --> .h

= ~ reflects the class diagram TEST !l

= Implementing the class(es) --> .cpp

= ~ implements the (member) function(s) (activity diagram,
stateCharts, sequence diagram, ...)

2. systemrealization

= Make use of class(es)
= Predefined classes (for instance the STL ones)
= The one previously defined (at step 1.)

= Definition / implementation / uses of a « system » class

IMR@S—
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In a nutshell...

* Implementing a system:

1. Classes realization

= Declaration / definition of the class(es) --> .h

= ~ reflects the class diagram TEST !l

= Implementing the class(es) --> .cpp

= ~ implements the (member) function(s) (activity diagram,
stateCharts, sequence diagram, ...)

2. systemrealization

= Make use of class(es)
= Predefined classes (for instance the STL ones)
= The one previously defined (at step 1.)

= Definition / implementation / uses of a « system » class
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In a nutshell...

* Implementing a system:

1. Classes realization
= Declaration [/ definition of the class(es) --> .h
= ~ reflects the class diagram

* Implementing the class(es) --> .cpp

= ~ implements the (member) function(s) (activity diagram,
stateCharts, sequence diagram, ...)

2. systemrealization —
May be explicit in
= Make use of class(es) the model
= Predefined classes (for instance the STL ones) /
= The one previously defined (at step 1.)

= Definition / implementation / uses of a « system » class

IMR@S—



