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Namespace

Welcome to Programming in Modern C++ we are in week 4. And | am going to discuss module

20.
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[@'] Module Recap

o Several issues in operator overloading has been discussed

o Use of friend is illustrated in versatile forms of overloading with examples

o Discussed the overloading 10 (streaming) operators

o Guidelines for operator overloading is summarized

o Use operator overloading to build algebra for:
o Complex numbers
o Fractions
o Strings
o Vector and Matrices
o Sets
oandsoon ..

In the last module, we concluded our discussions on operator overloading, looking at how to
overload operators using global function, member function as well as friend function and how it

can be used to build more complete algebra of user defined types.
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iﬁ} Module Objectives

o Understand namespace as a free scoping mechanism to organize code better

In the present module will take up another concept which enhances the readability and

expressability of C++ provides a lot of engineering benefits, it is called namespace.
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@ Module Qutline

So, these are this is an outline of things to expect.
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[ﬂ%} namespace Fundamental

\
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o A namespace is a declarative region that provides a scope to the identifiers (the name<i8
of types, functions, variables, etc) inside it

o It is used to organize code into logical groups and to prevent name collisions that can |3
occur especially when your code base includes multiple libraries

o namespace provides a class-like modularization without class-like semantics

o Obliviates the use of File Level Scoping of C (file) static

So, let me define what is namespace? Namespace is a declarative region that provides a scope to
identify. You are familiar with the scope, you know function scope, block scope, global scope.
So, you know that every time you put a pair of curly braces, you are creating a scope. If it is
associated with the function, you have a function scope. If it is not inside any function, it is in the

global scope. If it is associated with a class, then it is class scope and so on.

Namespace provides a class like modularization. But without the semantics of the class, which
creates a it is a very strong paradigm, where the fine level scoping of C static can be avoided. In
in C program file, and therefore, in C++ program file as well, you can declare a variable to be
static or a function to be static, what it means? That this is local, so, if I have two files, say,
filel.c, I have another file2.c and I have int x here, then | can use this extern int x in a different
file.

So, what happens is this is meant to be a global variable, which can be referenced here. If I do
not want that to happen, then I can write it as static say int 'y, | can write int y in the other. Now,
what it means that this static int y is available only within this file, it is not available here, this is

not same as the global int y that you have.

So, this is called a file local scope, which is very useful because when two developers are
developing into different, why was this given in C is the basic factors, when two developers are

developing, at the same time, they are writing into different files. And it is quite likely that they



will use the same name. Now, if they use the same name, but they are not actually the same
variable, if they are actually the same variable, then one except everything else will be externed

and linker will put them together.

But if they are not the same name, so, if | in this | have int z and int this two | have int z, then it
IS necessary a linkage error because you are defining two different global variables by the same
name. This is which is not permitted. So, (file the) static in the file scope was provided in C to

take care of such situations, which is eliminated by the use of namespace, we will see how.
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L@ Program 20.01: namespace Fundamental

® Example
#include <iostream>
using namespace std;

- voi tion() { cout << "MyNameSpace myFunction" << endl; ) v
cla ass { int data;
public:

MyClass(int d) : data(d) { }
void display() { cout << "MyClass data = * << data << endl; }

IH

int main() {
MyNaneSpace: :nyData = 10;
cout << *MyNameSpace::myData = " << MyNameSpace::myData << endl;

MyNameSpace: :ayFu

MyNazeSpace: :NyClass obj(25);
obj.display();

nazespace
namespace

Program 20.01: namespace Fundamental

o Example
#include <iostrean>
using namespace std;

nazespace MyNameggace {

int ayData;

saseopace void myFupetion()”{ cout << *MyNameSpace myFunction" << endl; }
! t class .‘&;il.::: { int data;

public:
MyClass(int d) : data(d) { }
void display() { cout << "MyClass data = * << data << endl; }

b

int main() |
MyNameSpace: :myData = 10;
cout << "MyNameSpace::myData = " << MyNameSpace::myData << endl;

MyNameSpace: :ayFunction();

MyNameSpace: :MyClass obj(25);
obj.display();
)
. nazespace
nazespace




@ Example

#include <iostrean> 'W\k Nef®)
using namespace std; /
e
L
Space

MyNameSpace: :NyClass obj(25);

aEJ display();

nanespace
nazespace

So, let us first look at a program. The namespace is defined with the keyword namespace. And
then, the name of the namespace. So, you can see that the syntax is very similar to struct or class,
except for the keyword. So, what | have is in this namespace, MyNameSpace, | have met
different declarations. | have declared a data, | have declared a function, | have also declared a

class. Now, all of these names are scoped inside the name of the namespace.

What it means is if, if | had declared say somewhere here, if | had declared int myData, then how
do you refer to myData? By myData, it is global. But in this case, the name of myData is
qualified by the namespace name. That is called a namespace scope. So, when | say
MyNamespace::myData it means this particular variable. When | want to talk about this

function, I write it as MyNameSpace::myFunction.

Name of this class is MyNameSpace::MyClass. So, it is exactly like the class scoping that we
have already seen the name scoping in the class of qualified names in the class. But namespace is
just a grouping, it has no other behavior, like data member, public, private, instance, it is just a
lexical concept, it is just a, syntactic concept. It just allows you to resolve your name structured

your names in a nice way. So, that is a that is a way you use the namespace.
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Scenario 1: Redefining a Library Function

Program 20.02

@ cotdlib has a function int abs(

127. Otherwise, it returns 0

t n); that returns the absolute value of parameter n

kil

@ You need a special int abs(int n); function that returns the absolute value of parameter n if n is batween -128 and
———— ——

® Once you add your aba, you cannot use the abs from library! It is hidden and gonel

@ panespace comes to your rescue

Name-hiding: abs()

namespace: abs()

#include <iostrean>
#include <cstdlib>

{
if (n < -128) return 0;
it (n > 127) return
if (n < 0) return -n;

WA

return n;
)
int mafn() { std::cout << abs(=203) <
<« (-8) <« * *
<« (17) ««* *
<« (179) << std::endl;
// Output: 0 6 77
)

Programming In Madem ¢+
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¥include <iostreany
#include <catdlib>
nanespace myNS (

int abs(int n) {
i (n < =128) return 0;
it (n > 127) return 0;
it (n < 0) return -n;
return n;

\V%
}

int main() { std::cout << myNS::abs(=203)
« abs(-6) <« " *

abs(77) << * *

11abs(179) << std::endl;

PP

ut: 0 6
ut << aba(+203) << * " << abu(-6) << * *
(77) << * * << aba(179) << atd::end);

<«
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Scenario 1: Redefining a Library Function

Program 20.02

@ catdlib has a function int abs(int n); that returns the absolute value of parameter n
® You need a special int abs(int n); function that returns the absolute value of parameter n if n is between -128 and

127. Otherwise, it returns 0

® Once you add your abs, you cannot use the abs from library! It is hidden and gonel

@ panespace COMES Lo your rescue

Name-hiding: abs()

namespace: abs()

#include <iostrean>
#include <cstdlidb>

gy 1 4

it (n < -128)/return 0;
if (n > 127) return 0;
if (n < 0) return -n;
reflfn o;

a() { std::cout << abu(~203)
3 (-8) << * *
(L R

« _’(179) << stdiiendl;

// Dutput: 0 6 77

Programming In Modern €4
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¥include <iostreasm>
#include <catdlid>
nazespace myNs {
int aba(int n) {
i1 (n < ~128) return 0;
it (n > 127) return 0;
it (n < 0) return -n;

return o;
}
}
int sain() { std::cout << myNS::abs(=203) << " *
<< myNS::aba(-6) <« * *
<< myNS::aba(77) << * *

1aba(179) << std:iendl;

<< myhS:

06

ut
cout << (=203) << " * << abu(-6) <« * *
<« (77) ¢« * * &« (179) << atd;:endl;

203 6 77 179
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rﬁ‘ Scenario 1: Redefining a Library Function

L _l‘ Program 20.02

@ cotdlib has a function int abe(int n); that returns the absolute value of parameter n

@ You need a special int abs(int n); function that returns the absolute value of parameter n if n is between -128 and
127. Otherwise, it returns 0

® Once you add your aba, you cannot use the abs from library! It is hidden and gone!

@ panespace comes Lo your rescue

Name-hiding: abs() namespace: abs()
#sinciude <fostrean> ¥include <iostreas>
#include <cstdlid> #include <catdlid>

it (n ¢ '12’5' 0
it (n > 127) urn 0;
i
r

f (n < 0) return -n;
eturn n;

int main() { std::cout << abs(-203) <« * "
<« («6) << * *
« (77) «**
<« (179) << std::endl;
Itpu 677 / Outpu
} std:icout << (+203) <« " " « (~6) << " *

)
<€ aba(TI < * * <Cpba(179)7<K std: send);
utpd®r 203 6 77 179
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So, what are the different scenarios? Let us say, | mean | will just illustrate you some of the
pitfalls where namespace can really help. Let us say, talking about the C standard library, stdlib,
there is an abs() function, which takes the absolute, which gives you the absolute value of an
integer. Now, suppose you want to create a specific abs() function, a special abs() function, so

that it will return the absolute value of parameter n, if n is between -128 and 127.

Otherwise, it should return 0. So, it is like it is like, so it is 0, it is 0, and in between only. If it is
positive, it remains positive. If it is negative, it remains, you get positive between -127 to 128.
You want to do this, you want to write this function. Now, if you have to do that, then you will
write a function like this. If n is less than -128, return O greater than 127 return 0, otherwise

return -n.

It is not difficult to write that function. The question is what do you call the function? The
moment you give it the name abs() and have the same signature, what it does it hides, it will hide
the original function in the cstdlib library. So, now, whenever you use abs(), it will use your
function only, this is what you get. So, there are two aspects, one is if you do not want to use a
different name for abs(), because that is not semantically expressive, you cannot, you do not
want to call it myabs(), that can always solve the problem.

But you want to have, call it abs, but provide it with a different definition. You cannot do that

without hiding the original function that exists in the library. So, this is, this is the basic problem



of name clash. So, you have a name in the global already int abc() in terms of. And you want to

create another identity for that name in your space. So, that is when the namespace can help.

What you do is you do not clutter the global space, you write your function, but put that into
your own namespace, say myNS. If you put it in your namespace then what is the name of this
abs()? The name of this abc() is qualified by this. So, when you want to use your function, you
call it with the namespace qualifier. When you call it independently, separately without the
namespace, just call it as abc(), you still get the global function that exists in the cstdlib. You can

see the differences in the output to understand this.

(Refer Slide Time: 10:17)

%1 Scenario 1: Redefining a Library Function

L.‘ Program 20.02

@ cotdlib has a function
@ You need a special int abs(int n); function that returns the absolute value of parameter o if n is between -128 anc
127 Otherwise, it returns 0

t n); that returns the absolute value of parameter n

@ Once you add your aba, you cannot use the abs from library! It is hidden and gone!
@ nanespace comes 1o your rescue
Name-hiding: abs() namespace: abs()
#include <iostrean> ¥include <iostreas>
#include <cetdlib> #include <c 1>
na:cnpa:e 1)
{ int aba(int n) {

if (n < -128) return 0; if (n < ~128) return 0;
it (n > 127) return 0; it (n > 127) return 0;
if (n < 0) return “n; it (n < 0) return -n;
return n; return n;

) }

}

int main() { std::cout << abe(-203) << * * [ int main()
<« (=6) <« * * <«
<< abu(T7) << " * <«
<« (179) << std::endl; «

// Output: 0 € 6 77
} std::icout << H0a(-203) << * * << abu(~6) << " *
<< aba(T7) €€ * % << aba(179)7<< atd;:endl;

We are doing it for -203, -677, 179. So, these two are within the range of -128 to 127 and these
two are outside. So, here you get 0, 0. And here you get the absolute value. Whereas, if you use
just abc() which is from cstdlib in every case, you will just get the corresponding positive. So,

this is one place where namespace can be really really useful.
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F@ Scenario 2: Students’ Record Application: The Setting

L .ni Program 20.03

@ An organization is developing an application to process students records
® class St for Students and class StReg for list of Students are
ezt oo DN e aigerindore’

#include <iostream>
#include <cstring>
using namespace std;
clasg St { public
Llaas st
typedef enus GENDER { male = 0, female };
St(char on, GENDER g) : name(strcpy(new char(strlea(n) + 1], n)), gender(g) { }

void setRoll(int r) { roll = r; }
GENDER gotGender() { return gender; }
friend Oftreank operator<< (ostreank os, const Stk s) 1
cout << ((s.gender == St::male) 7 "Male " : "Female *)
<< g.name << " * << g.roll << endl;

( return os;

}
private: char *name; GENDER gender;

int roll;
s

T eerec;

St . int nStudents;
public: StReg(int size) : rec(new T, nstudenta(0) { }
vosd add(Ste 8) { rec(nStudents] = s; s->setRoll(++nStudents); }
L]; }

St sgetStudent(int r) { return (r == nStudents + 1) 7 0 : rec(r -

@ The classes are included in a header file Students . h
Programming in Modern €+
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Let us look at a different problem, not | should not say different, but an extension of this
problem. Think about an organization that is developing an application to process student
records. So, class St is for students and class StReg (register) is a list of students. So, here, we try
to define the class St and class StReg (register). It has a typedef, for enumerated gender. It has a

constructor, which constructs a student record with the gender.

It is, it can set roll number, it can get the gender, and it has an output operator, you have just
learned how to do that. And it has the name, gender and roll as its private data members.
Similarly, in the registry, all that you need is a list of students. So, it is array of these pointers.
And you want to know what is number of students and you can have constructor, adding a
student and getting details about the student. This is, this has got nothing, nothing to do with

namespace, | am just trying to create the context for a near real situation.
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Scenario 2: Students' Record Application: Team at We

P
iﬁ;‘ Program 20.03

® Two engineers - S ¥
respectively. Both are given the Students. h file
@ The lead of Sabita and

Processing for males by Sabita

- are assigned to develop processing applications for male and female students

has the responsibility to integrate what they produce and prepare a single
application for both male and female students. The engineers produce

AR Y
L

Processing for females by

#include <iostream>
AT Nanespat
nclude "Students.h”

exterfi Stheg.ex

void ProcSt() { cout << "MALE STUDENTS: * << endl;
R e
while (s = reg->getStudent(re+))

i1 (s->getGender() = St::male) cout << os;
Aetoencert) =0 StiiBale) cout << %8

cout << endl << endl;

return;
#include <iostrean>
using namespace std;

StReg sreg = nev smeg::cco;\
int sain()

#include "Students.h*

{ St s("Ravi", St::male); reg->add(ks); ProcSt(); }

#include <iostream>

/mwwj/
#include "Students.h”
“extern-StReg-steg;
void ProcSt() { cout << “FEMALE STUDENTS:
int r = 1; St vs;
vhile (s = reg->getStudent(re++))
it (s->getGender() == St::female) cout << os;
cout << endl << ohdl;
return;

}

* << ondl;

#include <iostream>
using nazespace std;
#include "Stud

StReg sreg
int main()

StReg(1000);

{ 5t s(*Rhea*, St::female); reg->add(ks); ProcSt(); }
e e S I 4

Programming in Modern €4 Partha Pration Doy mon

Now, after having written this, let us say the organization has a lead engineer called Poornima.
And there are two developers by the name of Sabita and Niloy. So, Poornima writes these
classes, your St class and StReg class, the header file says student.h. And then allocates the task,
divide the task of implementation to Sabita and Niley. So, both are given student.h header to

work with.

And Sabita is told that please write all the code that are specifically applies to the male students.
Niley is told write all the code that specifically applies to the female students. So, | mean, what
those codes can be what differs, what, their requirements and all that we are not getting into all
those. So, because that is not relevant for us. The point is that both of them will work with the

same set of classes and write separate applications for certain subgroups of objects.

Sabita for male student object, Niloy for the female student object. Then just to model this
processing function is say it is just printing, it is for male students, it is printing the student
record if it is a male student here, the female students and female recordings. And corresponding
to this they create application, main application where they test it taking Ravi as an instance and

gender as male, and check that the registration and processing are happening right.

So, does Niloy, she creates Rhea whose gender is female registers and process this. So, but once

Poornima has given them the input to them is the processing requirement. And in terms of code,



this student.h header file which has the classes. Otherwise, they are working independently,

mostly.

(Refer Slide Time: 14:51)

F?é‘! Scenario 2: Students' Record Application: Integration [

JASY Program 20.03

® To integrate prepares the following main() in her Main.cpp where she intends to call the processing
functions for males (as prepared by Sabita) and Tor females (as prepared by ) one after the other

#include <fostream>

void ProcSt();
void ProcSt();

ea”, Stiifesale); !eg~>.\dd(kal};\/
avi®, St::male); reg->add(ks2); \/
Proc’au)\;/ Sabita ‘/
Procst(); /
}

But the integration failed duy

(); lor their respective processing function. Actually, they have several
ive development with the same name and with same / different

-
®
S

3
H

2
=

functions, classes, and varial
purposes

. ides? = namespace

Programmeng in Modern ( Partha Pratien Dan Moz @

Now, after they are done, then they give their code back to Poornima. And who has to integrate,
because finally, the application has to work for both male students as well as female students.
And she has to integrate both into a single main function, in our main function. So, she also
includes student.h, she includes the processing function header from Sabita, as well as Niloy

includes the instances that they have created makes a call as the date.

But this integration as you can see will fail because of the name clash. Because what happened is
Niloy and Sabita, both have chosen to use the same function name. Therefore, when Poornima
has to integrate code from them, then naturally there are two ProcSt() functions in the same
project, which cannot exist. And you do not know which one is being called. If you, if you have
this, you do not know that it is from Appl by Sabita or this from App2 by Niloy.

So, this becomes now a real nightmare. Now | am just trying to highlight the problem at a very,
very miniscule level and pathological level. But in a even in a medium sized project with 5, 6, 10
developers working on different parts, such type of name clash is very, very likely to happen,
because everybody has a, has a kind of inherent tendency to put natural names. So, if | am

working on electronic circuits, | will call an adder as an adder.



And my friend Shamir who is working on other types of adder will also call an adder as an adder
and the function names global names all will start clashing. So, this has happened, umpteenth
time in the industry that because of such now, if it could be planned and designed thoroughly that
well, this is the name you use, this is the name that you will use. Often that is not the case, often

that is not if Poornima had to do so much, then possibly she would have written the code itself.

She has created the skeleton, the classes, given to Sabhita given to Niloy told them to do details,

and they come back having a number of name clashes.

(Refer Slide Time: 17:51)

Fﬁ’! Scenario 2: Students’ Record Application: Wrap in namespace

b8y Program 20.03

@ Introduce two naseapaces - Appl for Sabita and App2 for

® Wrap the respective codes:
Processing for males by Sabita Processing for females by

#include <fostream> Pinclude <fostream>
using namespace std; using namespace std;
#include "Students.h® #include "Students.h" v

extern StReg ereg; extern StReg ereg;

nazespace Appl namespace App2
VoTa PrSestt) { ~=Vo1d Proc¥() {
~——THGE << "NALE STUDENTS: * << endl; ~—TGUC X "FENALE STUDENTS: * << endl;

intrel; intre=1;
St e 8t o

vhile (s » reg->getStudent(re+)) while (s = reg->getStudent(res))
it (s=>getGender() == 5t::male) if (a->getGender() == St::female)
cout << *3; cout << og;

cout << endl << endl; cout << endl << endl;
return; return;
} )
}i b

Programming In Modern €.+ Parths Pratien Das Moy 8

So, the way to one way to very quickly resolve this is to basically put these into different
namespaces. So, what Poornima does, she puts a namespace Appl for Sabita’s code and
namespace App2 for Niloy’s code puts everything there. So, what now happened what happens?
The ProcSt which was ProcSt and ProcSt was clashing in the name. Now this becomes
Appl::ProcSt, this becomes App2::ProcSt, they become different.

So once you set the namespace, then you can either work as Sabita or work as Niloy. If we just
change the namespace, then it is a different code space that we are working in, without actually
having to change the code, edit the code that are embedded inside.
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Fﬁ’! Scenario 2: Students’ Record Application: A Good Nig

b8y Program 20.03

® Now the Integration gets smooth

using nazespace std;

#include "Students.h”
namespace Appl { void ProcSt(); } Sabita
nanespace App2 { void ProcSt(); }

StReg ereg = nev StReg(1000);

vi®, St::female); reg->add(ksi);
St 92("Rhea”, St::male); reg->add(ke2);

Appl::Procst();
App2: tProcse();

+ return 0;

So, all that Poornima does, she puts them in the different namespaces and qualifies the name
with this, the clash is resolved. So, that is a, this is one of the very big advantages of having
namespace. Besides, there are several others but this is one of the big advantages that you can do
quick engineering, of merging code spaces from different without bothering about the name

clash.

And 1 just talked about to developers doing this, it could also happen that you have a lot of
developed code and you decide to integrate with a third party library, that third party library has
global symbols, you have global symbols and there is a clash. So, it is always a preferred practice
in C++ that when you work for your particular sub project, sub module or for yourself, you do
everything inside a namespace, which is unique for you so that there is no possibility of clash

with other global names.
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ol
L—" namespace Features

namespace Features

oA nazmespace may be nested in another nazespace )". &fr’

sincTude <Tostras N

using n.\:e:‘?e std; "\wk: -

int data = 0;

nazespace namel

@mespace nane2
int di%s = 2; namespace namel::name?
—

So, what are the features of namespaces? So, just a quick set of details. In namespace may be
nested within another namespace. So, | have a namespace name 1, this is something which is
outside the namespace. So, it is global. | have one namespace and | have another namespace
within that namespace. So, what it happens is basically the scope resolution gets nested. So, this

data, the data, which is global, is called data, no namespace.

The data which is just in named one will be named1::data, that is a, now what is this data? This is
name within name2, but name2 itself is in namel. So, the actual name of name2 is namel

::name2. Therefore, the data they are in is that ::data. So, this is basically given in this way. So



you can nest it in in any form. So, very simple logic, all intuitive things that you get in terms of
this.

(Refer Slide Time: 21:18)
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Eﬁ] Program 20.05: Using using namespace and using for shortcul@
7]

| |

® Using using namespace we can avoid lengthy prefixes
#include <iostrean>
using nasespace sud;

namespace namel {

int vil = 1;
int vi2 = 2;
}
nazespace naze2 {
int v21 = 3;
int v22 = 4;
}
using namespace namel; namespace namel
using name2::v2l; val nasespace name?

int main() {
cout << vil << endl;
cout << namel::v12 << endl;
cout << v21 << endl;
cout << mame2::v21 << endl;
cout << v22 << endl; undef ined

} .

Programming In Moder €4+ Partha Pration Doy Mo M
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iﬁ:‘ Program 20.05: Using using namespace and using for shortcut®@|
|
i(1

® Using using namespace we can avoid lengthy prefixes

#include <iostrean>
using namespace std;

nazespace nasel {
int vil = 1;
ot vi2 « 2;

}

nazespace name2 {
int v21 = 3;
int v22 = 4;

using nuespa\'o namespace namel
using name2::v2l; vl namespace name?

int main() {
cout << vil << endl;
cout << namel::vi2 << endl;
cout << v21 << endl;
cout << name2::v21 << endl;
cout << v22 << endl; undef ined

} 0

Programming in Modern €4+ Partha Pratim Doy Mo 17




L@ Program 20.05: Using using namespace and using fi

® Using using namespace we can avoid lengthy prefixes

#include <iostrean>

using namespace std; -
v
namespace nasel {
int vil = 1; b
-

int vi2 = 2;
}
nazespace name2 {
int v21 = 3;
o
int v22 = 4;

}

using namespace!
using name2::val;

namespace namel
nasespace name?

int main() {
cout << gi <« endl;
cout << namel::v12 << endl;
cout << VAT T end);
cout << n.\:e?f‘?l‘t << endl;
cout << v22 << endl; undef ined

® Using using namespace we can avoid lengthy prefixes

#include <iostrean>
using namespace std; -

namespace namel { 0
int vil = 1; i v
int v12 -j;’_‘_,_

: {

nazespace name2
int v21 = 3;\/

int v22 = §;

}
using namespace namel; nazespace namel
using name2::v21; v2i namespace name?
—
int main() {
cout << vil << endl; nagel::vl
cout << namel::vi2 << endl; namel
cout << v21 << endl; nane?
cout << name2::v2l << endl; name2::v21
cout << v22 << endl; undef ined
}
Program o Parths P [¢ M1

Now often what happens as we saw namel::name2:.data, you have to write long prefixes. So,
there is a shortcut feature given, which is through another keyword using and we say using
namespace, you must have seen this line couple of hundred times by now, but what does that

actually mean?

What it means is, this is a shortcut to say that if | have a namespace namel, having two symbols,
and another namespace name2 having two symbols not nested, | can specify by saying using
namespace and then give a name of a namespace or a specific symbol. So, when | just write this,
using namespace namel, then subsequently whatever | write, the symbols will be looked inside

that namespace.



So, for example, for namel, then | have written v11, but v11 actually is namel::v11. But I did
not have to write that, because | have said using namel. So, when | do v11 it knows that it will
look for the scope of namel, and it will access this. | can do v21, I have, | am sorry, v12 after
this, | can, it is not necessary that I will have to call it v12, | can always also use the fully

qualified name.

| could have called it as v12 as well. But | have written it as (v1) namel::v12. Similarly in the
other, I have said that using name2::v21 that is here that using is not on a namespace. So, | have
not said namespace, | have just said using this, which means that it is a symbol inside some
namespace. So then, so it is name2::v2 that is this one. So, when you say v2, it actually means
this.

| do not have to say anything else. But and | can do fully qualified also. But mind you see the
difference that if | put v22 which is in name2, I will get an undefined error. Why? But for v12, |
do not get I will not get | mean I can I can use simply v12 and that will also be perfect. Why is
this difference? Because in case of namel, | have put a using on namespace overall. So, all

symbols in that are in the available list.

But here, I have just specifically said that | am going to use v21 from name2. So, | am not saying
that 1 will use v22. So, it will if I have to use it | have to specifically say name2::v22. Now
naturally, this way it, | mean a lot of writing can be shortern, but it might lead to other problems
also. For example, if | had say, a say suppose | had a symbol v21 here also, then with this, | will
have a problem.

Because what happens if | talk about v21. The fact that my namel namespace is default, it means
the v21 here. But | have said that name2::v21 must be default, but that is a different variable. So,
| have to make sure that by this using | do not again by using what | am doing | am again
shortcutting the names, so | am creating possibilities for clash again. So, this kind of using will

have to be avoided.



(Refer Slide Time: 25:49)

® using or using namespace hides some of the names

#include <iostream>
using namespace std;

namespace na%(

int data“= 1,
}

int main() {
using namel::data;
AN R e S,
cout << data << endl; namel::data
cout << namel::data << endl;
——t
cout << ::data << endl; :idata

Now the question is what happens with the global names? There is a data here, there is a data
here. And | am saying using namel::data, which means that if | say data, it means the data of
namel. So, when | say data now it means data of namel. If | say namel::data, it also means data
of namel. How do | talk about the data in the global. So, when this using I am hiding the global

data?

The global namespace does not have a name. So, there is a special syntax given where you do
not have a name, but you just say ::, which means a global namespace. So, if | want to refer to
the global data, | just write it as ::data. So, writing data will mean this one because of this using.
But writing ::data will mean the global one, that is how you can access all the namespaces

appropriately.
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o Entire C++ Standard Libeary is put in its own namespace, called std

Without using using std

With using uaing std

#include <iostream>

v

nanespace

#include <iostream> /
using namespace std;

cout << “Enter a value: * ;
-

cin >> nua;

cout << *value is: * ;
cout << nus

}

nanespace

using nanespace std std
nanespace

So, now, you can understand the std namespace we have been talking about. So, all C++
standard library components are put under one single namespace std. So, that allows, that leaves
the global namespace completely free for the user, you can put anything there. Though it is
advised that you do not put anything you put in your own namespace, but you are free to do that.

So, if I have to access symbols from this, so | have to typically write it as std::, only then it will

work.

So, when | put this using namespace std, | mean that these symbols should be looked into this
namespace. So, std::cout can now be written simply as cout, that is a basic difference. So, that is
the reason we always keep on doing this. And if we do not do that, then we would have to put the

fully qualified name in the std namespace where all standard library symbols belong.
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o namespace are open: New Declarations can be added

#include <iostream>

using na:espac\th:

nt?ﬁpace open

{Mnt x = 30; ]/

namgspace open A
nty = 40; }

int main() { I 4
using namespace open; X y
e — e e
x=y= 20‘.\/
cout << x << " " <« y

} /

One very nice thing about the namespaces they are open, what it means that you can define a few
symbols in the namespace. For example, | am doing here in a namespace called open, then | can
again say namespace open and add symbols to that. This is not something that you can do in a

class. So, it is not that whole of the namespace has to be created together.

So, for example, all of the standard libraries put in the std namespace, but if | want | can get say
namespace std and add five symbols to that. So, this is a so what happens is when you when this
when you say using namespace open, it means this as well as this as if all of them have been
taken union off, as if they were declared at the same point but they were actually not. And then x
and y will refer to the respective one you can figure it out from the output that they are resolved

and getting accessed properly.
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Pl s
L.i namespace VIs-a-VviS class

namespace class

o Every namespace is not a class o Every class defines a namespace
o A namespace can be reopened and more | o A class cannot be reopened
declaration added to it
o No instance of a namespace can be created | o A class has multiple instances

o using-declarations can be used to short- | e No using-like declaration for a class
cut namespace qualification
o A namespace may be unnamed o An unnamed class is not allowed

Comparing a nhamespace with the class, very easy in every namespace is not a class but every
class defines a namespace, we have been talking about this. Namespaces can be reopened and
more declarations can be added, classes cannot be reopened. No instance of a namespace can be
created. It has no sense, class has multiple instances. using namespace is a shorthand for name

qualification.

No such thing exists for a class, even when you are going to say defining the static variables and
so on. And namespace maybe unnamed also. That is | may just say, | may just say that is not
putting anything here, yes, there is. We just guard safe from any other namespace or global, but
does not allow you to reopen, because there is no name, it can be done only once. So, these are

some of the specific things that happen.
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Eﬁj‘ Lexical Scope

Lexical Scope

So, with the introduction of the namespace, now, if you look at we have a wide variety of lexical

scope that is available.

(Refer Slide Time: 30:34)

@ Lexical Scope

o The scope of a name binding - an association of a name to an entity, such as a variable - is
the part of a computer program where the binding is valid: where the name can be used to

refer to the entity

o C++ supports a variety of scopes:

ovEypression Scope - restricted to one expression, mostly used by compiler
0 ﬁ:ck Scope - create local context

qQ Function Scope - create local context associated with a function

C\,A ss Scope = context for data members and member functions
Jﬁ‘mespace Scope ~ grouping of symbols for code organization

g o File Scope = limit symbols to a single file

0

0 Global Scope - outer-most, singleton scope containing the whole program
k

| started talking about that we have lexical scoping in C++, its scope is within which a particular
name has a binding, has a meaning is available as a variable or a function or class etc. So, you
have a scope for the expression, which is restricted to only one expression. You have a scope for

the block, which is the local context, you know what is a block. You have a scope for the

function, you have a scope for the class.



We just learned the scope for the namespace and you have a file scope, where | explained the
meaning of the word static for a, for a in the fine scope, which is again, not something that you
should be using any more. And you have the outermost global scope, which again, you should
not be using except for putting your classes. So, these are your different lexical scopes that are

available in a C++ program.
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E@ Lexical Scope

® Scopes may be named or Unnamed

O Named Scope - Option to refer to the scope from outside

B Class Scope - class name
> Namespace Scope = namespace name or unnamed
I+ Global Scope - ™"
@ Unnamed Scope
[* Expression Scope
= Block Scope
> Function Scope
[+ File Scope

® Scopes may or may not be nested

© Scopes that may be nested
> Block Scope
B Class Scope
b Namespace Scope

O Scopes that cannat be nested
[+ Expression Scope
= Function Scope = may contain Class Scopes
> File Scope - will contain several other scopes
B Global Scope = will contain several other scopes

i
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And scopes may be named or unnamed. So, named scopes or class scope named scope with the
name global when qualified with the ::. Unnamed scopes are expression scope, there is no name
given. Block scope, blocks cannot be given name. Function scope, no separate hame same as a
function. The file scope again, there is no separate name and they may be nested or not nested.
Block, class namespace this can be nested, but expression, function, file or global scope cannot

be nested. So, this is an overall scenario in terms of the scoping in of different symbols in C++.
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[ﬁ} Module Summary

o Understood namespace as a scoping tool in ¢4+

o Analyzed typical scenarios that namespace helps to address

o Studied several features of namespace

o Understood how namespace is placed in respect of different lexical scopes of C++

So, we have understood and talked about various aspects of namespace as a scoping tool in C++,
which is of great use and importance in terms of organizing the symbols, particularly at a, at a
global or near global level. And we have studied different features for that. Thank you very
much. | hope you have enjoyed this discussion. And be very careful as you start your engineering

projects.

Be careful to define your namespace, define the namespace of your sub module properly, and
then work on it so that you will not be having nightmares with name clashes. Thank you very

much.



