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Type Specifier 

● void
● char
● short
● int
● long
● float
● double

● signed
● unsigned

● struct-or-union-specifier
● enum-specifier
● typedef-name

● const

● volatile
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volatile

● do not optimize

● provide a reliable access 
  to special memory location used 

by computer hardware or 
by asynchronous process 
such as interrupt handlers 

a = *port_address; // read access
… 
some computation
...
*port_address = a;  // write access

compiler optimize to 
remove 
port_address
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Compile without optimization
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Compile with optimization

● the variable a vanishes
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With volatile and optimization 

● the variable a remains
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const int 

#include <stdio.h>

int main(void) {
  const int a = 10;

  a++;

  printf("a=%d\n", a);

}

gcc -Wall t.c
t.c: In function ‘main’:
t.c:7:4: error: increment of read-only 
variable ‘a’
   a++;
    ^

#include <stdio.h>

void func(const int *p) {
  printf("a=%d\n", *p);
  ++*p;
}

int main(void) {
  int a = 10;

  func( &a );
}

gcc -Wall t.c
t.c: In function ‘func’:
t.c:7:3: error: increment of read-only 
location ‘*p’
   ++*p;
   ^
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const and pointers

int * const const_pointer;

   a constant pointer

const int *pointer_to_const;

a constant integer
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const type, const pointer type (1)

const int  *p;

int * const q  ;

const int  *  const r  ;

a constant integer

a constant pointer
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const type, const pointer type (2)

qqp

integerinteger

read only 

integerwr

read only 

wr

const int  *p; int  *  const q  ;

address address

a constant integer a constant pointer
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const type, const pointer type (3)

address

rr

read only 

integerinteger

read only 

const int    * const r  ;

wr

wr

a constant integer

a constant pointer
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