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Document example: basic specifications

* Consider (unstructured) text documents. A
Document IS composed of:

1. atitle,
2. A set of authors,
3. an ordered collection of contained paragraphs,

4. an ordered collection of referenced paragraphs.

H Document
7 title : EString 1..1

5 authors : EString P—— paragraphs
@ append(Paragraph,EBoolean) H Paragraph

0.*
7 title : EString
external_paragraphs| ¥ content : EString
0.*

Ilf*i‘lf‘“*@S
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Document example:basic specifications

* Consider (unstructured) text documents. A
Document offer the possibility of:
1. Adding a paragraph. A paragraph can be add as a
“paragraphs” or as an
“‘external paragraphs” depending on a

boolean

H Document
7 title : EString 1..1

S authors : EString P paragraphs
& append(Paragraph,EBoolean) H Paragraph

0.*
7 title : EString
external_paragraphs| ¥ content : EString
0..*

Ilf‘i‘lf‘“*@S
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Document example:basic specifications

* A Paragraph is composed of:

1. atitle,
2. a string representing the content,

3. an association to its owner.

H Document
7 title : EString 1..1

S authors : EString P paragraphs
& append(Paragraph,EBoolean) H Paragraph

0.*
7 title : EString
external_paragraphs| ¥ content : EString
0..*

Ilf*i‘lf‘“*@S
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Document example: basic specifications

H Document
7 title : EString 1..1

= authors : EString Pp—— paragraphs
@ append(Paragraph,EBoolean) B Paragraph

0..*
7 title : EString
external paragraphs| ¥ content : EString

0.*
General title (Author, ...)

paragraph title 1
Bla bla bla bla bla bla bla bla bla bla bla bla |~ Document
bla bla bla bla. “\\\\\

paragraph title 2 >
Bla bla bla bla bla bla bla bla bla bla bla bla < Paragraphs
bla bla bla bla.

Ilf*i‘lf‘“*@S
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Document example:basic specifications vs C++

H Document
7 title : EString 1..1

S authors : EString ownaT paragraphs
@ append(Paragraph,EBoolean) H Paragraph

0.*
7 title : EString
external_paragraphs| ¥ content : EString
0..*

class Document {
- private:
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Document example:basic specifications vs C++

H Document
7 title : EString 1..1

S authors : EString ownaT paragraphs
@ append(Paragraph,EBoolean) H Paragraph

0.*
7 title : EString
external_paragraphs| ¥ content : EString
0..*

class Document {
private:
~ string _title;
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Document example:basic specifications vs C++

H Document
7 title : EString 1..1

S authors : EString ownaT paragraphs
@ append(Paragraph,EBoolean) H Paragraph

0.*
7 title : EString
external_paragraphs| ¥ content : EString
0..*

class Document {

private:

~ string _title;
vector<string> authors;
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Document example:basic specifications vs C++

H Document
7 title : EString 1..1

S authors : EString ownaT paragraphs
@ append(Paragraph,EBoolean) H Paragraph

0.*
7 title : EString
external_paragraphs| ¥ content : EString
0..*

class Document {

private:

~ string _title;
vector<string> authors;
vector<Paragraph> paragraphs;
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Document example:basic specifications vs C++

H Document
7 title : EString 1..1

S authors : EString ownaT paragraphs
@ append(Paragraph,EBoolean) H Paragraph

0.*
7 title : EString
external_paragraphs| ¥ content : EString
0..*

class Document {

private:

~ string _title;
vector<string> authors;
vector<Paragraph> paragraphs;
vector<Paragraph*> external paragraphs;
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Document example:basic specifications vs C++

H Document
7 title : EString 1..1

S authors : EString ownaT paragraphs
@ append(Paragraph,EBoolean) H Paragraph

0.*
7 title : EString
external_paragraphs| ¥ content : EString

0..*

class Document {

private: r :

. string title; Note the difference between
vector<string> _authors; -4 containment
vector<Paragraph> paragraphs; and !

| Vec-:tor<Paragraph*> _external paragraphs; < . association )

- public: ‘
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Document example:basic specifications vs C++

H Document
7 title : EString 1..1

S authors : EString ownaT paragraphs
@ append(Paragraph,EBoolean) H Paragraph

0.*
7 title : EString
external_paragraphs| ¥ content : EString

0.*

class Document {

private: r :

. string title; Note the difference between
vector<string> _authors; - containment
vector<Paragraph> paragraphs; and
vector<Paragraph*> external paragraphs; <

association
(There are various points of view on this concern.

You can choose your point of view but you will
have to motivate your choice.

For me, when there is a containment, the object
life is under the responsibility of the container.

\ Otherwise it is not. j
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Document example:basic specifications vs C++

H Document
7 title : EString 1..1

S authors : EString ownaT paragraphs
@ append(Paragraph,EBoolean) H Paragraph

0.*
7 title : EString
external_paragraphs| ¥ content : EString
0..*

class Document {
private:
~ string _title;
vector<string> authors;
vector<Paragraph> paragraphs;
| vector<Paragraph*> external paragraphs;
' public:
. /*! constructors */
Document (string title="default title",
vector<string> new authors= vector<string>(),
vector<Paragraph> new paragraphs=vector<Paragraph>(),
vector<Paragraph*> new external paragraphs=vector<Paragraph*>());
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Document example:basic specifications vs C++

H Document
7 title : EString 1..1

S authors : EString ownaT paragraphs
@ append(Paragraph,EBoolean) H Paragraph

0.*
7 title : EString
external_paragraphs| ¥ content : EString
0..*

class Document {
private:
~ string _title;
vector<string> authors;
vector<Paragraph> aragraphs;
| vector<Paragragh*> pextgrnzl paragraphs; DefaP't parameters that
public: ~ explicitly call a constructor

/*! constructors */

Document (string title="default title",
vector<string> new authors= Vector<string>(),
ph>(),

vector<Paragraph> new paragraphs=vector<Paragr
vector<Paragraph*> new external paragraphs=vector<Paragraph*>());
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Document example:basic specifications vs C++

H Document
7 title : EString 1..1

S authors : EString ownaT paragraphs
@ append(Paragraph,EBoolean) H Paragraph

0.*
7 title : EString
external_paragraphs| ¥ content : EString

0..:+:.
tas vomment iy —
- class Document{
private: A name must be set to
string _title; explicitly call a constructor
vector<string> authors; \

vector<Paragraph> paragraphs; Defaul h
| vector<Paragraph*> external paragraphs; e_afJ t parameters that
public: explicitly call a constructor

/*! constructors */
Document (string title="default title",
vector<string> new authors= Vector<str1ng>(),
vector<Paragraph> new paragraphs=vector<Paragraph>(),
vector<Paragraph*> new external paragraphs=vector<Paragraph*>());
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Document example:basic specifications vs C++

H Document
7 title : EString 1..1

S authors : EString ownaT paragraphs
@ append(Paragraph,EBoolean) H Paragraph

0.*
7 title : EString
external_paragraphs| ¥ content : EString
0..*

class Document {
private:
~ string _title;
vector<string> authors;
vector<Paragraph> paragraphs;
| vector<Paragraph*> external paragraphs;
' public:
. /*! constructors */
Document (string title="default title",
vector<string> new authors= {},
vector<Paragraph> new paragraphs={},
vector<Paragraph*> new external paragraphs={});
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Document example:basic specifications vs C++

H Document
7 title : EString 1..1

= authors : EString P paragraphs
@ append(Paragraph,EBoolean) H Paragraph

0.*
7 title : EString
external_paragraphs| ¥ content : EString
0..*

class Document{
private:
~ string _title;
vector<string> authors;
vector<Paragraph> paragraphs;
| vector<Paragraph*> external paragraphs;
public:
. /*! constructors */
Document (string title="default title",
vector<string> new authors= vector<string>(),
vector<Paragraph> new paragraphs=vector<Paragraph>(),
vector<Paragraph*> new external paragraphs=vector<Paragraph*>());
//!' Copy constructor
Document (const Documenté); Should we use the default one or not ?
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Document example:basic specifications vs

H Document
7 title : EString 1..1

= authors : EString P paragraphs
@ append(Paragraph,EBoolean) H Paragraph

0.*
7 title : EString
external_paragraphs| ¥ content : EString
0..*

vector<Paragraph> new paragraphs=vector<Paragraph>(),
vector<Paragraph*> new external paragraphs=vector<Paragraph*>());
//!' Copy constructor
Document (const Documenté&); Should we use the default one or not ? - NO




UNIVERSITE :ce: 7~
COTEDAZUR %" pzzica —

Document example:basic specifications vs

H Document
7 title : EString 1..1

= authors : EString P paragraphs
@ append(Paragraph,EBoolean) H Paragraph

0.*
7 title : EString
external_paragraphs| ¥ content : EString
0..*

Document: :Document( Document& d)

» What if I'm not using a reference ?
& p )4
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Document example:basic specifications vs

H Document
7 title : EString 1..1

= authors : EString P paragraphs
@ append(Paragraph,EBoolean) H Paragraph

0.*
7 title : EString
external_paragraphs| ¥ content : EString

e

Docu
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Document example:basic specifications vs C++

H Document
7 title : EString 1..1

= authors : EString P paragraphs
@ append(Paragraph,EBoolean) H Paragraph

0.*
7 title : EString
external_paragraphs| ¥ content : EString
0..*

class Document{
private:
~ string _title;
vector<string> authors;
vector<Paragraph> paragraphs;
| vector<Paragraph*> external paragraphs;
public:
. /*! constructors */
Document (string title="default title",
vector<string> new authors= vector<string>(
vector<Paragraph> new_paragraphs=Vector<Pa§;;;%ph>(),
vector<Paragraph*> new_external_ paragrapig=gector<Paragraph*>());
//!' Copy constructor
Document (const Document&);

+ all the relevant accessors !! (get / set / add / remove)

Accessors
allow control

S
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Document example:basic specifications vs C++

H Document
7 title : EString 1..1

= authors : EString P paragraphs
@ append(Paragraph,EBoolean) H Paragraph

0.*
7 title : EString
external_paragraphs| ¥ content : EString
0..*

- class Document{
ﬁprivate:
~ string _title;
vector<string> authors;
vector<Paragraph> paragraphs;
‘ vector<Paragraph*> external paragraphs;
ﬁpublic:
.~ /*! constructors */
Document (string title="default title",
vector<string> new authors= vector<string>(
vector<Paragraph> new paragraphs=vector<Pa aph>(),
vector<Paragraph*> new_external paragrapkgCoyector<Paragraph*>());
//! Copy constructor
Document (const Documenté&);
+ all the relevant accessors !! (get / set / add / remove)

Accessors
allow control

S
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Document example:basic specifications vs C++

H Document
7 title : EString 1..1

= authors : EString P paragraphs
@ append(Paragraph,EBoolean) H Paragraph

0.*
7 title : EString
external_paragraphs| ¥ content : EString
0..*

- class Document{
ﬁprivate:
~ string _title;
vector<string> authors;
vector<Paragraph> paragraphs;
‘ vector<Paragraph*> external paragraphs;
ﬁpublic:
.~ /*! constructors */
Document (string title="default title",
vector<string> new authors= vector<string>(
vector<Paragraph> new paragraphs=vector<Pa aph>(),
vector<Paragraph*> new_external paragrapkgCoyector<Paragraph*>());
//! Copy constructor
Document (const Documenté&);
+ all the relevant accessors !! (get / set / add / remove)

Accessors
allow control

S
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Document example:basic sp901flcat10ns VS C++

#ifndef _DOCUMENT _H
#define DOCUMENT H_
#include <string>

. #include <vector>
i#include "paragraph.h"
%using std::string;
ﬁusing std::vector;

?class Document {
iprivate:
| string title;
vector<string> authors;
vector<Paragraph> paragraphs;
1 vector<Paragraph*> external paragraphs;
ﬁpublic:
~//! constructors with default parameters
Document (string title="default title",
vector<string> new authors= vector<string>(),
vector<Paragraph> new paragraphs=vector<Paragraph>(),
vector<Paragraph*> new external paragraphs=vector<Paragraph*>());
//!' Copy constructor
Document (const Documenté&);
// +all the relevant accessors !! (get / set)
| void append(Paragraph&, bool);
By
. #endif

. KAIR® S Programmation multi paradigmes en C++ dOCU ment. h
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Document example:basic specifications vs

%#include "document.h"

3Document::Document(string title,
| vector<string> new authors,
vector<Paragraph> new paragraphs,
vector<Paragraph*> new external paragraphs)
title(title),
_authors(new_authors),
_paragraphs(new_paragraphs),
- _external paragraphs(new_external paragraphs)
X
for (Paragraph& p :_paragraphs){
p.set_owner(*this);
}

§Document::Document(const Documenté& d)

@ title(d.title),

_authors(d.new_authors),
_paragraphs(d.new_paragraphs),

~ _external paragraphs(d.new_external_ paragraphs)
| {for (Paragraph& p :_paragraphs){
p.set_owner(*this);

. KAIR® S Programmation multi paradigmes en C++ document.c Pp
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#1nclude "document.h"

H Document
7 title : EString 1..1

= authors : EString P paragraphs
@ append(Paragraph,EBoolean) H Paragraph

0.*
7 title : EString
external_paragraphs| ¥ content : EString

0..*

ivoid Document: :append(Paragraph& p, bool owned)
A
.~ if (owned == true)
{
p.owner = this;
_paragraphs.push back(
}

else

{

_external paragraphs.push back(

. KAIR@ S Programmation multi paradigmes en C++
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#1nclude "document.h"

H Document
7 title : EString 1..1

5 authors : EString P paragraphs
@ append(Paragraph,EBoolean) H Paragraph

0.*
7 title : EString
external_paragraphs| ¥ content : EString

0..*

ivoid Document: :append(Paragraph& p, bool owned)
A
.~ if (owned == true)
{
p.owner = this;
_paragraphs.push back(p);
}

else

{

_external paragraphs.push back(

. KAIR@ S Programmation multi paradigmes en C++
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#1nclude "document.h"

H Document
7 title : EString 1..1

5 authors : EString P paragraphs
@ append(Paragraph,EBoolean) H Paragraph

0.*
7 title : EString
external_paragraphs| ¥ content : EString
0.*

ivoid Document: :append(Paragraph& p, bool owned)

A
.~ if (owned == true)
{
p.owner = this;
_paragraphs.push back(p);
}
else
{

_external paragraphs.push back(&p);

. KAIR® S Programmation multi paradigmes en C++
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Document example:basic specificatlons vs C++

- #include "document.h"

/*1
‘!ﬁ} * Three last parameters have a default value: empty vector.
- x/
§Document::Document(string title,
| vector<string> new_authors,
vector<Paragraph> new_paragraphs,
vector<Paragraph*> new external paragraphs)
title(title),
_authors(new_authors),
_paragraphs(new_paragraphs),
- _external paragraphs(new_external paragraphs)
A
~ for (Paragraph& p :_paragraphs){p.set_owner(*this); }

“Mﬁ} /*! append add a paragraph to ‘this’ document.
* \param p Paragraph: the paragraph to add to the document

* \param owned boolean: if true, the paragraph is add to the document

* as internal resource, otherwise, as external resource

*/
ﬁvoid Document: :append(Paragraph& p, bool owned)
A
.~ if (owned == true)

{ _paragraphs.push back(Paragraph(p));}
else

{ _external paragraphs.push back(&p);}

. KAIR® S Programmation multi paradigmes en C++
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Document example:basic spe01flcat10ns VS C++

H Document
7 title : EString 1..1

5 authors : EString P paragraphs
@ append(Paragraph,EBoolean) H Paragraph

0.*
7 title : EString
external_paragraphs| ¥ content : EString
0..*

- class Paragraph{

ﬁprivate:

| string title;
string content;
Document* owner;

. KAIR® S Programmation multi paradigmes en C++
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Document example:basic specifications vs

H Document
7 title : EString 1..1

5 authors : EString P paragraphs
0¥ H Paragraph

@ append(Paragraph,EBoolean)
7 title : EString

external_paragraphs| ¥ content : EString
0..*

iclass Paragraph{
private:
.~ string _title;
string content;
‘ Document* owner = nullptr;
ﬁpublic:
~/*1 constructors */
Paragraph(const Paragraph&) = default;
Paragraph(string t="default title", string c="");
Paragraph(string, string, Documenté&);

. KAIR@ S Programmation multi paradigmes en C++
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Document example:basic specifications vs

H Document
7 title : EString 1..1

5 authors : EString P paragraphs
0¥ H Paragraph

@ append(Paragraph,EBoolean)
7 title : EString

external_paragraphs| ¥ content : EString
0..*

iclass Paragraph{

private:

.~ string _title;
string content;

| Document* owner = nullptr;
 public: Should we forbid construction

/*! constructors */ of Paragraph with no owner ?
Paragraph(const Paragraph&) = default;
Paragraph(string t="default title", string c="");
Paragraph(string, string, Documenté&);

. KAIR® S Programmation multi paradigmes en C++
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Document example:basic spe01flcat10ns VS C++

#ifndef PARAGRAPH H_
#define PARAGRAPH H
 #include <string>
 #include <vector>

' class Document;

ﬁclass Paragraph{
private:
~ string _title;
string content;
1 Document* owner = nullptr;
ﬁpublic:
~/*! constructors */
Paragraph(const Paragraph&) = default;
Paragraph(string t="default title", string c=""); //no owner to ease testing phase
Paragraph(Document&, string t="default title", string c="");

e
Y

%#endif

paragraph.h
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Document example:basic specifications vs C++

#ifndef PARAGRAPH H_
#define PARAGRAPH H
 #include <string>
 #include <vector>

Just says to the compiler that

ﬁclass Document; .
| Document exists elsewhere

ﬁclass Paragraph{

private:

~ string _title;
string content;

1 Document* owner;

ﬁpublic:

.~ /*! constructors */
Paragraph(const Paragraph&) = default;
Paragraph(string t="default_title", string c=""); //no owner to ease testing phase
Paragraph(Document&, string t="default title", string c="");

s
Y

 #endif

paragraph.h
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Document example:basic specifications vs

ﬁ#include "paragraph.h"
3Paragraph::Paragraph(const Paragraph& p)
i _title(p._title),

_content(p._content),
_owner (p._owner)

0

Paragraph: :Paragraph(string title, string content)
:_title(title),

_content (content),
_owner (nullptr)

O

§Paragraph::Paragraph(Document& owner, string title, string content)
:_title(title),

_content(content),
_owner (&owner)

0

paragraph.cpp
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Document example:basic specifications vs C++

i#include "paragraph.h"
3Paragraph::Paragraph(const Paragraph& p)
i _title(p._title),

_content(p._content),
_owner(p._owner)

0

Paragraph: :Paragraph(string title, string content)
:_title(title),

_content(content),
_owner (nullptr)

O

§Paragraph::Paragraph(Document& owner, string title, string content)
:_title(title),

_content(content),
_owner (&owner)

0O

§Paragraph::Paragraph(Document& owner, string title, string content)
:Paragraph(title, content )$

o . . |
_owner = &owner; T Using constructor delegation //c++11 ]

.
l K:\AIR@ S Programmation multi paradigmes en C++

paragraph.cpp i

Université
Nice <orus axviroris
[
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Document example:basic specifications vs C++

#include "paragraph.h"
§Paragraph::Paragraph(const Paragraph& p)
i _title(p._title),

_content(p. content),
_owner(p._owner)

X

ﬁParagraph::Paragraph(

:_title(title),
_content(content),

_owner (nullptr)

O

Different use of the '&'

iParagraph::Par

:_title(titl
_content (gontent),

_owner (&owner)

O

aph (Document& owner, string title, string content)

3Paragraph::Paragraph(Document& owner, string title, string content)
. :Paragraph(title, content )$

_owner = sowner; 1 Using constructor delegation //c++11 ]

)
l K:\AIR@ S Programmation multi paradigmes en C++

paragraph.cpp &
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Document example:basic spe01flcat10ns VS C++

‘ //C++11 initializations
1#1nclude "document.h"

int main(int argc, char* argv[])

A

.~ /*paragraph creation*/
Paragraph pl{"Un titre","des trucs a lire ... \n\t\t blablabla "};
Paragraph p2{"Un autre titre","des trucs autre trucs"};
Paragraph pextl{"Un titre externe","un paragraph externe"};

/*author vector creation*/
vector<string> dl_authors = {"Julien Deantoni"};
dl authors.push back("Jean-Paul Rigault");

/*paragraph vector creation*/
vector<Paragraph> dl paragraphs = {pl};

/*document creation*/
Document dl{"Nouveau Document", dl authors, dl paragraphs};

/*add of an internal paragraph*/
dl.append(p2, true);

/*add of an external paragraph*/
| dl.append(pextl, false);
' return 0;

. KAIR@ S Programmation multi paradigmes en C++
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Document example:basic spe01flcat10ns VS C++
#include "document.n* ————
§1nt main(int argc, char* argv[])
{

/*paragraph creation*/

Paragraph pl ={"Un titre","des trucs a lire ... \n\t\t blablabla "};
Paragraph p2 = {"Un autre titre","des trucs autre trucs"};

Paragraph pextl = {"Un titre externe","un paragraph externe"};

/*author vector creation*/
vector<string> dl authors ={"Julien Deantoni"};
dl authors.push back("Jean-Paul Rigault");

/*paragraph vector creation*/
vector<Paragraph> dl paragraphs={pl};

/*document creation*/
Document dl ={"Nouveau Document", dl authors, dl paragraphs};

Document dlbis={"Nouveau Document", {"Julien Deantoni","Jean-Paul Rigault"}, {pl, p2}};|

/*add of an internal paragraph*/
dl.append(p2, true);

/*add of an external paragraph*/
| dl.append(pextl, false);
ﬁreturn 0;

. KAIR® S Programmation multi paradigmes en C++
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Document example:basic spe01flcat10ns VS C++
#include "document.nv P —
int main(int argc, char* argv([])
{

/*paragraph creation*/

Paragraph pl ={"Un titre","des trucs a lire ... \n\t\t blablabla "};
Paragraph p2 = {"Un autre titre","des trucs autre trucs"};

Paragraph pextl = {"Un titre externe","un paragraph externe"};

/*author vector creation*/
vector<string> dl authors ={"Julien Deantoni"};

dl authors.push back("Jean-Paul Rigault");(’ )
/*paragraph vector creation*/ Without a printing function it is
vector<Paragraph> dl paragraphs={pl}; hard to know if it works fine
/*document creation*/ \ J

Document dl ={"Nouveau Document", dl authors, dl paragraphs};

Document dlbis={"Nouveau Document", {"Julien Deantoni", "Jean-Paul Rigault"}, {pl}};

/*add of an internal paragraph*/
dl.append(p2, true);

/*add of an external paragraph*/
| dl.append(pextl, false);
§return 0; e

. KAIR® S Programmation multi paradigmes en C++
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Document example: operator overloading

#ifndef DOCUMENT H
. #define _DOCUMENT_H_

#include <string>

. #include <vector>
i#include <iostream>
ﬁ#include "paragraph.h"

class Document {

. private:

| string _title;
vector<string> _authors;
vector<Paragraph> paragraphs;

| vector<Paragraph*> external paragraphs;

public:

/e

friend ostream& operator<<(ostream&, const Documenté&);

},

. KAIR@ S Programmation multi paradigmes en C++
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Document example: operator overloading

//C++11 loops
ﬁ#include "document.h"

...

std::ostream& operator<<(std::ostream& os, const Documenté& d)

{

os << d. title << " (";

for(const std::string author : d. authors){
os << author << ' ';

}

os << ")\n";

for (Paragraph& p : d. paragraphs) {
os << p;

}

for (Paragraph* ptr ep : d. external paragraphs){
0s << *(ptr_ep);

}

return os;

}

. KAIR@ S Programmation multi paradigmes en C++
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Document example: operator over loading

//C++11 loops
i#include "document.h"

...

std::ostream& operator<<(std::ostream& os, const Documenté& d)

{

os << d. title << " (";

. )
for (const Dereference the pointer (
os << because we want to
’ print the paragraph
os << ")\ : )
for (Para not the pointer y

os << W;

} i

for (Paragr@ph* ptr ep : d. external paragraphs){
os << *(ptr_ep);

}

return os;

}

. KAIR® S Programmation multi paradigmes en C++



UNIVERSITE :vev: 7~
COTEDAZUR %" pzzica —

Document example: operator overloading

! //C++11 loops
. #include "document.h"

//

std::ostream& operator<<(std::ostream& os, const Documenté& d)

{

os << d. title << " (";

for(const std::string& author : d. authors) ({

0os << author << ' ';

}

os << ")\n";

for (Paragraph& p : d. paragraphs) {
os << p;

}

for (Paragraph* ptr ep : d. external paragraphs){
if (ptr_ep != nullptr) {os << *(ptr_ep);}

}

return os;

}
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Document example: operator over loading

//C++11 loops
§#include "document.h"

7

Use of the
operator<< from
the Paragraph

std: :ostream& ope

{

st Document& d)

os << d._title

for(const std::s

os << authoc::::y :
}
os << " ) \nll ;o

for (Parag;hph& p : d. paragraphs) {

mTE -
}

for (Paragraph* ptr ep : d._extex:yl_gg;ggraphs){
if (ptr_ep != nullptr) {os << *(ptr _ep);}

Use of the
operator<< from

the Paragraph
class

}

return os;
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Document example: operator overloading

#ifndef PARAGRAPH H
 #define PARAGRAPH H
#include <string>

. #include <vector>
i#include <iostream>

- class Document;

%class Paragraph{

 private:

| string title;
string content;

- Document* _owner;

' public:

| //...

friend ostream& operator<<(ostream&, const Paragraphé&);

},

#endif
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Document example: operator overloading

i#include "paragraph.h"

.

ostream& operator<<(ostream& os, const Paragraph& p)

{

0s<< '"\t' << p. title << “\n” << "\t\t" << p. content << endl;
return os;
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Document example: operator overloading

j#include "document.h"
int main(int argc, char* argv([])

{

/*paragraph creation¥*/
Paragraph pl={"Un titre","des trucs a lire ... \n\t\t blablabla "};
Paragraph p2={"Un autre titre","des trucs autre trucs"};
Paragraph pextl={"Un titre externe","un paragraph externe"};

/*author vector creation*/
vector<string> dl_authors={"Julien DeAntoni","Jean-Paul Rigault"};

/*paragraph vector creation*/
vector<Paragraph> dl_paragraphs={pl};

/*document creation*/
Document dl("Nouveau Document", dl_authors, dl_paragraphs);

/*add of an internal paragraph*/
dl.append(p2, true);

/*add of an external paragraph*/
dl.append(pextl, false);

cout<<“******************************************************"<<endl;
cout<< dl << endl;

- return 1;
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Document example: operator over loading

,
2

. #include "document.h"
lnt main/int aran~ ~hark avexrl 1)

/X para R e e S S S P S T P T S
Parag:

iwand Nouveau Document (Julien DeAntoni Jean-Paul Rigault)
e Un titre

vecto: des trucs a lire ...
o blablabla

Jpara: Un autre titre

Jopiios des trucs autre trucs
oo Un titre externe

Docum un paragraph externe
/*add «

dl.apr

/*add «

dl.apt

cout(("******************************************************"<<endl;

cout<< dl << endl;

' return 1;
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Document example: Destructor

— |s there something to destroy ??

H Document
7 title : EString 1..1

S authors : EString OWnGT paragraphs
@ append(Paragraph,EBoolean) H Paragraph

0.%

7 title : EString
external_paragraphs| ¥ content : EString
0..*
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Document example: Destructor

— |s there something to destroy ??

H Document
7 title : EString 1..1

S authors : EString OWnGT paragraphs
@ append(Paragraph,EBoolean) H Paragraph

0.%

7 title : EString
external_paragraphs| ¥ content : EString
0..*

— |t depends on the implementation...

g 10 [————
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Document example: remember slide 8

H Document
7 title : EString 1..1

S authors : EString ownaT paragraphs
@ append(Paragraph,EBoolean) H Paragraph

0.*
7 title : EString
external_paragraphs| ¥ content : EString
0..*

class Document{
private:
| P 4

string _title; Note the difference between
vector<string> -4 containment
_paragraphs;

vector<Paragraph> and
.~ vector<Paragraph*> external paragraphs; < - |
§ . drap - P grap association §
' public: . J

/*! constructors */ There are various points of view on this point
Document (string title="default t P P ’

vector<string> new authors You can choose your point of view.but you will
vector<Paragraph> new par have to motivate your choice.
vector<Paragraph*> new ¢

For me, when there is a containment, the object
~ void append(Paragraph&, bool); life is under the responsibility of the container.
10 & A Otherwise it is not.
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Document example: another implementation

H Document
7 title : EString 1..1

S authors : EString ownaT paragraphs
@ append(Paragraph,EBoolean) H Paragraph

0.*
7 title : EString
external_paragraphs| ¥ content : EString
0..*

- class Document {
private:
.~ string title;
vector<string> authors;
vector<Paragraph*> paragraphs;
| vector<Paragraph*> external paragraphs;
' public:
. /*! constructors */
Document (string title="default title",
vector<string> new authors= vector<string>(),
vector<Paragraph> new paragraphs=vector<Paragraph>(),
vector<Paragraph*> new external paragraphs=vector<Paragraph*>());

~ void append(Paragraph&, bool);
S 5 2 |
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Document example: another implementation

r )
A new place is reserved in the memory
. and the corresponding pointer is put
- #include "document.h" . .
s in the container
.

%void Document: :append(Paragraph& p, bool owned)

A

.~ if (owned == true)

A

_paragraphs.push back(new Paragraph(p));
)

~ else

A

3 _external paragraphs.push back(&p);

)

)
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Document example: another implementation
[ A new place is reserved in the memory \

and the corresponding pointer is put
in the container

The previous statement is always true:
3 For me, when there is a containment, the object
 #include "document.h" life is under the responsibility of the container.

\ Otherwise it is not. j

void Document: :append(Paragraph& p, bool owned)

A

§ if (owned == true)

A

_paragraphs.push back(new Paragraph(p)):
-}

§ else

A

§ _external paragraphs.push back(&p);

)

>
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Document example: another implementation

ivoid Document: :append(Paragraph& p, bool owned)

in the container

A
| if (owned == true)
{
__paragraphs.push back(new Paragraph(p)):;
}
else
{ :
_external paragraphs.push_back(&p) ?/ A new place is reserved in the memory
X } and the corresponding pointer is putted

3Document::~Document()

1 The previous statement is always true:
A

For me, when there is a containment, the object
life is under the responsibility of the container.
Otherwise it is not.

for (Paragraph* ptr p: paragraphs)
{

delete ptr p;
} Consequently, the release of the memory

) \ is handled in destructor /
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Document example: another implementation

ivoid Document: :append(Paragraph& p, bool owned)

A
| if (owned == true)
{
__paragraphs.push back(new Paragraph(p)):;
}
else
{ |
_external paragraphs.push_back(&p) ?/ A new place is reserved in the memory
Y and the corresponding pointer is putted
} in the container
Document::=bocument () The previous statement is always true:
A . - . For me, when there is a containment, the object
or (Paragraph® ptr_p: paragraphs) life is under the responsibility of the container.
{ Otherwise it is not.
delete ptr p;
3 } Consequently, the release of the memory
f K is handled in destructor /
The whole implementation must be consistent |

— dynamic creation everywhere
(copy constructor, assignment, etc) !
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Document example: another implementation

ivoid Document: :append(Paragraph& p, bool owned)

A
| if (owned == true)
{
__paragraphs.push back(new Paragraph(p)):;
} ‘
?lse A new place is reserved in the memory
external paragraphs.push back(&p) and the corresponding pointer is putted
oy T - - in the container
)
The previous statement is always true:
' Document : : ~Document ( ) For me, when there is a containment, the object
q life is under the responsibility of the container.
: for (Paragraph* ptr p: paragraphs) Otherwise it is not.
{
Consequently, the release of the memory
delete ptr p;

& is handled in destructor
}

Y
The whole implementation must be consistent /A\
— dynamic creation everywhere £—-3  |nthe remainder, we consider

(copy constructor, assignment, etc) ! that paragraphs is a vector<Paragraph>
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Document example: operator overloading

. #include <string>
- #include <vector>
#include <iostream>

ﬁclass Document;
ﬁclass Paragraph{
private:
~ string _title;
string content;
1 Document* owner = nullptr;
ﬁpublic:
| /]...
//! assignment operator
Paragraph& operator=(const Paragraph&);
//!' unary concatenation operator
Paragraph& operator+=(const Paragraph&);

//! binary concatenation operator
friend Paragraph operator+(const Paragraph& pl, const Paragraphé& p2);

// and all the appropriate one....

friend ostream& operator<<(ostream&, const Paragraphé&);
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Document example: operator overloading

' class Document{
' private:
//... | string _title;
| vector<string> _authors;
vector<Paragraph> paragraphs; |
vector<Paragraph*> _external paragraphs; 1

iParagraph& Paragraph: :operator=(const Paragraph& p)
A

if (this == &p) ( Looks like the copy constructor )

return *this; . .
this-> title = p. title; but no new object is created !

this-> content = p. content;
this-> owner = p._owner; We return (a reference on)

];eturn "this; \_the hidden argument (*this)

iParagraph& Paragraph: :operator+=(const Paragraph& p)
A
~ this-> title += (" / " + p._title);
- this-> content += p. content;

' return *this;

iParagraph operator+(const Paragraph& pl, const Paragraph& p2) {
. return Paragraph(pl. title+" / "+p2. title, pl. content + p2. content);
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Document example: operator overloading

§Paragraph& Paragraph: :operator=(const Paragraph& p)
A

if (this == &p)

return *this;
_title = string(p._title);
_content = string(p._ content);
. _owner = p. owner;
return *this;
)
AN
o operator +=, concatenate 'this' with another Paragraph.
* A\ref title is merged with p. title and separate by a slash ('/'")
* \ref content is simply merged with p. content without separation character
* \param p the Paragraph to concatenate with this

- */

iParagraph& Paragraph: :operator+=(const Paragraph& p)

~ _content += p. content; the semantic of the concatenation
return *this;

B!

\ - documentation is important 4

iParagraph operator+(const Paragraph& pl, const Paragraph& p2) {
. return Paragraph(pl. title+" / "+p2. title, pl. content + p2. content);
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Document example: operator overloading

;Paragraph& Paragraph: :operator=(const Paragraph& p)
A

if (this == &p)

return *this;
_title = p. title;
_content = p. content;
. _owner = p. owher;
' return *this;
-}
- Paragraph& Paragraph::operator+=(const Paragraph& p)
A
_title += (" / " + p._title);
- _content += p. content;
return *this;

-}
WA
| operator +, concatenate two instances of Paragraph to create a new one.
* \ref tltle is merged with p. title and separate by a slash ('/'")
* \ref content is simply merged with p. content without separation character
* \param pl the first Paragraph to merge
*

\param p2 the first Paragraph to merge
* \return Paragraph the resulting Paragraph, i.e. the merged one
*/
ﬁParagraph operator+(const Paragraph& pl, const Paragraph& p2) {
. return Paragraph(pl. title+" / "+p2. title, pl. content + p2. content),
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Document example: operator overloading

§Paragraph& Paragraph::operator=(const Paragraph& p)

A

.~ if (this == &p) return *this;
_title = string(p._title);
_content = string(p._content);

~_owner = p. ownher;

' return *this;

.

' Paragraph& Paragraph::operator+=(const Paragraph& p)
A
~ _title += (" / " + p._title);
. _content += p. content;
return *this;

)

AL Note that this is a friend function ]

‘ operator +, concatenate two i
* \ref tltle is merged with and not a membﬂjncuon ‘
* \ref content is simpl erged with p. content without separatlon character
* \param pl the first #aragraph to merge
*

\param p2 the £fj
* \return Par

t Paragraph to merge
aph the resulting Paragraph, i.e. the merged one

iParagraph operator+(const Paragraph& pl, const Paragraph& p2) {
. return Paragraph(pl. title+" / "+p2. title, pl. content + p2 _content);
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Document example: operator overloading

' class Document {
private:
- string _title;
vector<string> _authors;
vector<Paragraph> paragraphs;
- vector<Paragraph*> external paragraphs;
public:
. //! exception class
class No such paragraph{};

//0-.
friend ostream& operator<<(ostream&, const Documenté&);

Paragraph& operator|[](unsigned int n);
By

e e document.h
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Document example: operator over loading

%class Document {
private:
~ string _title;
vector<string> _authors;
vector<Paragraph> paragraphs;
‘ vector<Paragraph*> external paragraphs;
' public:
. //! exception class
class No such paragraph{};

We should reuse existing
/... out_of range exception

friend ostream& operator<<(ostream&, const Documenté&);
Paragraph& operator[](unsigned int n)
)i

i#endif ———————————————————————————————————— Lq
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Document example: operator overloading

//...

§Paragraph& Document: :operator[ ](unsigned int n) throw(No such paragraph)
A
.~ if ( n >= (_paragraphs.size() + _external paragraphs.size()) )

throw No such paragraph();

if ( n < paragraphs.size() )
{
return paragraphs.at(n);

}

else

{

return *(_external paragraphs.at( n - paragraphs.size() ));

}
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Document example: operator overloading

//...

%Paragraph& Document: :operator[ ](unsigned int n) throw(No such paragraph)

A

| if ( n >= (_paragraphs.size() + _external paragraphs.size()) )
throw No such paragraph();

if ( n < paragraphs.size() )

{
return paragraphs.at(n);
}
else
{
return *(_external_paragraphs.at( n - paragraphs.size() ));
}
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Document example: critics and problems

H Document
7 title : EString 1..1

= authors : EString P paragraphs
@ append(Paragraph,EBoolean) H Paragraph

0.*
7 title : EString
external_paragraphs| ¥ content : EString
0.*

* What if an external_paragraphs is delete by its owner?
* No easy way to know it
* Can lead to a segmentation fault
* Require the use of smart pointer (not part of this course)

® http://en.cppreference.com/w/cpp/memory

* What if we want to add chapter, section, sub-section, ...

* What if we want to interleave internal and external chapters...
N MR@S


http://en.cppreference.com/w/cpp/memory

