
DataType istheclassificationofthedatathatistakenasinput,processed,andresults
inanoutput.Itishowwecategorizedataaccordingtoitstype.

TherearethreetypeofDataTypes:

 Primarydatatypes
 Secondarydatatypes
 User-defineddatatypes

Thesedatatypesarefurthersubdividedintoseveralotherdatatypeswhichyoucanfind
inthefigurebelow:

DatatypesinC

1.PrimaryDataTypes

Primarydatatypes,alsoknownas‘primitivedatatype’ or‘fundamentaldatatype’,are
thebuilt-indatatypesthatareprovidedbythe programminglanguage.Itdefinesthe
mostbasicdatalikeint,char,float,etc.

Primarydatatypescouldbeofseveraltypeslikean intcanbeunsignedint,shortint,
unsignedlongint, etc.Withsuchawiderangeofclassificationandvariety,the
programmerhasgotmanydifferentdatatypestochoosefrom aspertherequirement
anduseitintheircodealongwiththeadvantageofthesecondarydatatypes. 

Herearethemostcommonlyusedprimarydatatypes:



 boolean
 byte
 char
 short
 int
 long
 float
 double

‘Void’ isanotherprimarydatatypethatmeans‘novalue’.Itisusuallyusedtodefinethe
typeofreturnvalueinafunction.Afunctionwitha void returntypedoesnotreturnany
value.

1.1.IntegerDataType

Integerdatatypesareusedtodefinethevariablestakingintegervalueswithorwithout
constantvaluesgiventothem.Themostcommonlyusedkeywordorthedatatypeused
todefinetheintegertypedatais ‘int’.Thereareotherdatatypes
like ‘short’ and ‘long’ usedtodefineintegervaluesbuttheyhavedifferentranges(we
usethem aspertherequirementoftheprogram i.e.ifwearesurethatourrequirement
issmallanditwillnevergobeyondtherangeofsmallweshalltakesmallandlikewise).
Inthetutorial constants,wesawthattherangeoftheconstantsdifferedfordifferent
compilers.

Similarly,thesizeofthe integerdatatype(inbytes)alsodiffersfordifferentcompilers
asshowninthetablebelow:

Sizeof

intindifferentcompilers

Notethatthesizeofthegivendatatypesisinbytes.

The short integercanbeusedinplaceswheresmallvaluesandlittlestoragespaceis
required.Itcanboostuptheruntimebecauseituseslessspace.Itisdeclaredbyusing
thekeyword ‘short’ or ‘shortint’.

The long integergivesusalongrangeorabiggersizecomparedto‘short’butitcan
causeourprogram totakemoretimeforexecutionbecauseofthestoragesizeitoffers.
Itisdeclaredbyusingthekeyword ‘long’ or ‘longint’.Therangeforalongintegeris
–2147483648 to+2147483647.

Thisishowwedeclaretheintegervariables:

intnum,length;



shortbreadth;
shortintheight;
longintvolume=0;

Wehaveanotherclassificationoftheintegerdatatype: signed and unsignedint.

Incaseweneedtotakepositivevaluesonly,thenwecanuseunsignedint.Itsrangeis0
to4294967295.Thisisbecausetheleftmostbitisfreeanddoesnotneedtostorethe
signofthenumber.So,wegetmorestoragespacei.e.doubleonthepositiveside.

Bydefault,thesignedtypeisdeclaredandwedonotneedtousesigned. Signedint
workslikean int.Itsrangeisthesameas int.

1.2.CharacterDataType

Characterdatatypesareusedtodefinevariablestakingonecharacterasitsvalue.The
keywordusedforcharacterdatatypeis ‘char’.Hereishowwedeclarecharacter
variables:

charch,ch1='A',ch2=67;

Here,in ch1 variable,westore ‘A’,i.e.,thebinaryequivalentoftheASCIIvalue
of A(=binaryofdecimal65)getsstored.And ch2 variablestoresthevalue 67(ASCII
for ‘C’).Sotheseareactuallytwowaysofinitializingacharactervalue.

Likeintegers,herewehave signed and unsigned charactervalues.The signedchar is
equivalentto char.Forasignedchartherangeis -128 to +127.Whereas,foran
unsignedchartherangeisfrom 0 to 255.Here’showwedeclaresigned(declared
as char above)andunsignedcharvalues:

unsignedcharch;
charch1=128;

SurprisedtoseewhyIputthevalueofch1as128?Here’sanotherthingaboutthisdata
type.Asmentionedbefore char hasarangeof +127 butwehaveputthevalue 128 here.
Whatisgoingtobetheoutput?

Whathappenshereisthatoncewereachtheendoftherange,theothersideofthe
rangeisaccessed.Itgoesbackto-128again.Sointhiscase,whenitcomesacross
128itgoesbacktothebeginningandaccessesthecharattheASCII-128.

1.3.Float(andDouble)DataType

Floatanddoubledatatypesareusedtodefinevariablesthattakeupadecimalvalueor
anexponentialvalue.Thekeywordusedforfloatanddoubledatatype
are ‘float’ and ‘double’ respectively.

 Float hasarangeof–3.4e38 to +3.4e38 anditssizeis 4bytes.
 Double hasarangeof -1.7e308 to +1.7e308 anditssizeis 8bytes.



 Anotherdatatypethatisofferedbyprogramminglanguagesis ‘longdouble’ whichhasa
rangeof–1.7e4932 to +1.7e4932 anditssizeis 10bytes.Hereishowwedeclarefloatand
doublevariables:

floatlength,area=0.0;
doubleradius,area=0.0;

2.SecondaryDataTypes

Secondarydatatypes arebasicallyderivedfrom theprimarydatatypes.Let’shavea
lookatafewsecondarydatatypes:

2.1.Arrays

An array isacollectionofdataofthesamedatatype.Thesearedeclaredunderthe
samevariableandareaccessedusingit.Ifwedeclareanintegerarray,allthevaluesin
thearrayhavetobeintegers.Similarly,fora characterarray,alltheelementsofthe
arrayarecharactersandthesamegoesfordoubleandeveryotherdatatype.Anarrayis
declaredasfollows:

inta[50]; //Declaration

Thisarrayhasanintegerdatatypeandcanstore50integerelements.

2.2.Pointers

Apointercontainstheaddressofavariableintheprogram.
Wedeclarethepointeras:

int*ip;//Declaration

Apointerdeclaredasintegertypestorestheaddressoftheintegertypevariable.
Similarly,apointerdeclaredaschartypestorestheaddressofthecharactertype
variableandsoon.

Wewilldiscussabouteachoneofthem indetailinfutureposts.

3.User-defineddatatypes

Theuser-defineddatatypedefinesthedatainthewaythattheprogrammerchooses.
Let’shavealookatthesecommonlyuseduser-defineddatatypes:

3.1.Structures

Itisacollectionofvariablesofdifferentdatatypesrepresentedbythesamename.
Unlikeanarraywherewehadtostoreallthedataofthesametypeinthevariable,here
onecanstoredataofdifferentdatatypesunderthesamevariablename.Itismostly



usedtoform recordswheredifferentspecificationsneedtobestoredunderthesame
name.The struct keywordisusedtodefineastructure.

3.2.Union

Anotherdatatypethatisverysimilartostructures.Itallowstheprogrammertostore
dataofdifferentdatatypesinthesamememorylocation.Aunioncanhavemultiple
membersbutitcanstoreonlyonememberataparticulartime.Thekeyword union is
usedtodefineaUnion.

3.3.Enum

Enum or Enumeration isusedtodeclarethevariablesandconsistsofintegralconstants.
Thekeyword enum isusedtodefinetheenumerationdatatype.

Eg:enum identifier{element1,element2,…….,elementn}; Itassignsthevalue
from 0 to n totheelementspresentinsidetheidentifiersequentially.

DataTypesinC

Adatatypespecifiesthetypeofdatathatavariablecanstoresuchasinteger,floating,
character,etc.

TherearethefollowingdatatypesinClanguage.

Types DataTypes

BasicDataType int,char,float,double

DerivedDataType array,pointer,structure,union

EnumerationDataType enum

VoidDataType void

BasicDataTypes



Thebasicdatatypesareinteger-basedandfloating-pointbased.Clanguagesupports
bothsignedandunsignedliterals.

Thememorysizeofthebasicdatatypesmaychangeaccordingto32or64-bit
operatingsystem.

Let'sseethebasicdatatypes.Itssizeisgiven accordingto32-bitarchitecture.

DataTypes MemorySize Range

char 1byte −128to127

signedchar 1byte −128to127

unsignedchar 1byte 0to255

short 2byte −32,768to32,767

signedshort 2byte −32,768to32,767

unsignedshort 2byte 0to65,535

int 2byte −32,768to32,767

signedint 2byte −32,768to32,767

unsignedint 2byte 0to65,535

shortint 2byte −32,768to32,767

signedshortint 2byte −32,768to32,767

unsignedshortint 2byte 0to65,535

longint 4byte -2,147,483,648to2,147,483,647

signedlongint 4byte -2,147,483,648to2,147,483,647

unsignedlongint 4byte 0to4,294,967,295

float 4byte



double 8byte

longdouble 10byte

KeywordsinC

Akeywordisa reservedword.Youcannotuseitasavariablename,constantname,etc.Thereare
only32reservedwords(keywords)intheClanguage.

Alistof32keywordsintheclanguageisgivenbelow:

auto break case char const continue default do

double else enum extern float for goto if

int long register return short signed sizeof static

struct switch typedef union unsigned void volatile while

VariablesinC

A variable isanameofthememorylocation.Itisusedtostoredata.Itsvaluecanbechanged,andit
canbereusedmanytimes.

Itisawaytorepresentmemorylocationthroughsymbolsothatitcanbeeasilyidentified.

Let'sseethesyntaxtodeclareavariable:

1. type variable_list;  

Theexampleofdeclaringthevariableisgivenbelow:

1. int a;  

2. float b;  

3. char c;  

Here,a,b,carevariables.Theint,float,chararethedatatypes.



Wecanalsoprovidevalueswhiledeclaringthevariablesasgivenbelow:

1. int a=10,b=20;//declaring 2 variable of integer type  

2. float f=20.8;  

3. char c='A';  

Rulesfordefiningvariables

o Avariablecanhavealphabets,digits,andunderscore.

o Avariablenamecanstartwiththealphabet,andunderscoreonly.Itcan'tstartwithadigit.

o Nowhitespaceisallowedwithinthevariablename.

o Avariablenamemustnotbeanyreservedwordorkeyword,e.g.int,float,etc.

Validvariablenames:

1. int a;  

2. int _ab;  

3. int a30;  

Invalidvariablenames:

1. int 2;  

2. int a b;  

3. int long;  

TypesofVariablesinC

Therearemanytypesofvariablesinc:

1. localvariable

2. globalvariable

3. staticvariable

4. automaticvariable

5. externalvariable



LocalVariable

Avariablethatisdeclaredinsidethefunctionorblockiscalledalocalvariable.

Itmustbedeclaredatthestartoftheblock.

1. void function1(){  

2. int x=10;//local variable  

3. }  

Youmusthavetoinitializethelocalvariablebeforeitisused.

GlobalVariable

Avariablethatisdeclaredoutsidethefunctionorblockiscalledaglobalvariable.Anyfunctioncan
changethevalueoftheglobalvariable.Itisavailabletoallthefunctions.

Itmustbedeclaredatthestartoftheblock.

1. int value=20;//global variable  

2. void function1(){  

3. int x=10;//local variable  

4. }  

StaticVariable

Avariablethatisdeclaredwiththestatickeywordiscalledstaticvariable.

Itretainsitsvaluebetweenmultiplefunctioncalls.

1. void function1(){  

2. int x=10;//local variable  

3. static int y=10;//static variable  

4. x=x+1;  

5. y=y+1;  

6. printf("%d,%d",x,y);  

7. }  

Ifyoucallthisfunctionmanytimes,the localvariablewillprintthesamevalue foreachfunctioncall,
e.g,11,11,11andsoon.Butthe staticvariablewillprinttheincrementedvalue ineachfunctioncall,
e.g.11,12,13andsoon.



AutomaticVariable

AllvariablesinCthataredeclaredinsidetheblock,areautomaticvariablesbydefault.Wecan
explicitlydeclareanautomaticvariableusing autokeyword.

1. void main(){  

2. int x=10;//local variable (also automatic)  

3. auto int y=20;//automatic variable  

4. }  

ExternalVariable

WecanshareavariableinmultipleCsourcefilesbyusinganexternalvariable.Todeclarean
externalvariable,youneedtouse externkeyword.

myfile.h

1. extern int x=10;//external variable (also global)  
program1.c

1. #include "myfile.h"  

2. #include <stdio.h>  

3. void printValue(){  

4.     printf("Global variable: %d", global_variable);  

5. }  


