Type Specifier & Type Qualifier (1A)

Young Won Lim
10/4/17



Copyright (c) 2010 - 2017 Young W. Lim.

Permission is granted to copy, distribute and/or modify this document under the terms of the GNU Free Documentation License, Version 1.2 or any later
version published by the Free Software Foundation; with no Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts. A copy of the license is
included in the section entitled "GNU Free Documentation License".

Please send corrections (or suggestions) to youngwlim@hotmail.com.

This document was produced by using OpenOffice.

Young Won Lim
10/4/17


mailto:youngwlim@hotmail.com

Type Specifier

* void e const
e char

e short  volatile
* Int

* long

 float

e double

e signed
e unsigned

e struct-or-union-specifier
e enum-specifier
 typedef-name
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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; /l read access
| compiler optimize to
some computation remove

. port_address
*port_address =a; // write access
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Compile without optimization

young@young-DeskTop-System:~-$% gcc -c t.c
young@young-DeskTop-System:~$% readelf -s t.o
Symbol table '.symtab' contains 13 entries:
Num: Value Size Type Bind Vis Ndx Name
0: 0O0EOO0OD @ NOTYPE LOCAL DEFAULT UND
1: 00RO B FILE LOCAL DEFAULT ABS t.c
2. 00000RDOO ® SECTIOM LOCAL DEFAULT 1
3: DoOPEOOOR ©@ SECTION LOCAL DEFAULT 3
4: 0000000 ® SECTIOM LOCAL DEFAULT 4
5: 0OOEOROO 4 OBJECT LOCAL DEFAULT Q
6: 00000004 4 OBJECT LOCAL DEFAULT o
7. 00000000 ® SECTIOM LOCAL DEFAULT 5
8: 0O0OEORDOO @ SECTIOM LOCAL DEFAULT 7
9: 0O0EOO00 ® SECTION LOCAL DEFAULT 8
10: 00RO ® SECTIOM LOCAL DEFAULT 5] ) )
11: 00000000 78 FUNC  GLOBAL DEFAULT 1 main #include <stdio.h>
12: 000OORO0O ® NOTYPE GLOBAL DEFAULT UND printf ) )
static int a = 20;
static int b = 30;
int main(void) {
SO
L)
printf("a= %d \n", a),
printf("b= %d \n", b);
return 0;
}
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Compile with optimization

young@young-DeskTop-System:-3% gcc @ -c t.c
yvoung@young-DeskTop-System:~$ readelf -s t.o
Symbol table '.symtab' contains 13 entries:
Num: Value Size Type Bind Vis Ndx Name
0: OopOORER @ NOTYPE LOCAL DEFAULT UND
1: 000EER00 0 FILE LOCAL DEFAULT ABS t.c
2: 000OOREO 0 SECTION LOCAL DEFAULT 1
3: 0oepEeeee @ SECTION LOCAL DEFAULT 2
4: 000OOR00 0 SECTION LOCAL DEFAULT 3
S clololelalojole] 0 SECTION LOCAL DEFAULT 4
6: 0OOOOROO @ SECTION LOCAL DEFAULT 5
7. 00000000 4 OBJECT LOCAL DEFAULT @
- clololelalojole] 0 SECTION LOCAL DEFAULT 8
9: 0OOEEEGR & SECTION LOCAL DEFAULT 9 includ dio.h
10: 00000000 @ SECTION LOCAL DEFAULT 7 #include <stdlo.h>
11: OopOOROO 80 FUNC GLOBAL DEFAULT 5 main tati int = 20:
12: 00BO0O0O ® NOTYPE GLOBAL DEFAULT UND _ printf chk (Static int a = 20;
static int b = 30;
int main(void) {
« the variable a vanishes 3
printf("a= %d \n", a);
printf("b= %d \n", b);
return 0;
}
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With volatile and optimization

young@young-DeskTop-System:~$% gcc -t t.c
young@young-DeskTop-System:~-% reade -5 t.o

Symbol table '.symtab' contains 14 entries:
Num: Value Size Type Bind Vis Ndx Name

0: DOOOEEOO ®@ NOTYPE LOCAL DEFAULT UND

1: 000OBOBO ® FILE LOCAL DEFAULT ABS t.c

2: 00oooooOBO ® SECTION LOCAL DEFAULT 1

3: DO00EEOO @ SECTION LOCAL DEFAULT 2

4. 0000DOOBO ® SECTION LOCAL DEFAULT 3

5! DoOOEEOO @ SECTION LOCAL DEFAULT 4

6. 000OOOOO ©® SECTION LOCAL DEFAULT 5

7: 00ooDOO4 4 OBJECT LOCAL DEFAULT 2

g§: DOOOEROO 4 OBJECT LOCAL DEFAULT e

9. ooooBOBO ® SECTION LOCAL DEFAULT 8

10: 0OEOREOO ® SECTION LOCAL DEFAULT 9 #1 ude <stdio.h>
11: 0000EOEOO @ SECTION LOCAL DEFAULT 7

12: 0OROEEOO 86 FUNC GLOBAL DEFAULT 5 main static int a = 20;
13: Goo0oeEe0 ® NOTYPE GLOBAL DEFAULT UND __printf_chk static int b = 30;

int main(void) {

* the variable a remains CE}

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

return 0;
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const int

#include <stdio.h> #include <stdio.h>
void func(const int *p) {
int main(void) { printf("a=%d\n", *p);
const int a = 10; ++*p;
}
a++;
int main(void) {
printf("a=%d\n", a); inta = 10;
} func( &a);
}
gcc -Wall t.c gcc -Wall t.c
t.c: In function ‘main’: t.c: In function ‘func’:
t.c:7:4: error: increment of read-only t.c:7:3: error: increment of read-only
variable ‘a’ location *p’
a++; ++*p;
N N
Type Specifier & 8 Young Won Lim
10/4/17

Type Qualifier



const and pointers

INt * Jconst  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; a constant integer

int *(const q |; a constant pointer

const int| *[constr |;
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const type, const pointer type (2)

a constant integer a constant pointer
const int | *p; Int *|const q| ;
read only
integer X wr integer

read only

P &

address address
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const type, const pointer type (3)

constint| * | constr |;

a constant pointer

read only
r .;r Wr a constant integer
read only
address 4 integer ' X wr
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