C-Primer 1

Using Memory

#1 ncl ude <stdi o. h>
#i nclude <stdlib. h>

struct foo _struct {
I Nt X;
char a; char b: char c¢: char d;

i

| nt
mai n()
{
Int 1;
char a[40];
Int xiptr = (int *) a;
struct foo struct *sptr = (struct foo struct =*) a;
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C-Primer 2

Using Memory

for (i=0; i<40; i++) {
al[i] = (char) 1i;

for (1=0; 1<10; 1++) {
printf("%2d = 0x%®8x\n", i, iptr[i]);

printf("x:ox%)gx a=% b=0%c=9% d-=9%\n",
sptr[0].x, (int) sptr[0].a, (int) sptr[0].b,
(int) sptr[0].c, (int) sptr[0].d);

exit(0);
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C-Primer 3

Using Memory: Example Output (0S5/161)

= 0x00010203
= 0x04050607
= 0x08090a0b
= 0x0c0dOeOf
= 0x10111213
= 0x14151617
= 0x18191alb
= Oxlcldlelf
= 0x20212223
= 0x24252627
X = 0x00010203 a =4 b=5c=6d-=7

© 0 NO O &~ WDN P O
|

CS350 Operating Systems Fall 2007



C-Primer 4

Arraysand Addresses

#1 ncl ude <stdi o. h>
#i nclude <stdlib. h>

static char ral pha = "abcdef ghij kl mopqr st uvwxyz";

| nt

mai n()

{
char array[12];
char rval ue = 0;
Int 1 ;

CS350 Operating Systems Fall 2007



C-Primer o
Arraysand Addresses
for (i=0; i<12; i++) {
array[i] = al phali];
}
printf("addr of array = %\n", &array),;
printf("addr of array[0] = %\n", &array[0]);
printf("~array = %\n", =*array);
printf("addr of value = %\n", &value);
printf("addr of value[0] = %\n", &value[0]);
printf("value = %\n", val ue);
printf("\n");
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C-Primer 6
Arraysand Addresses
val ue = array;
printf("addr of value = %\n", &val ue);
printf("addr of value[0] = %\n", &value[0]);
printf("value = %\n", value);
printf("+~value = %\n", =value);
printf("\n");
val ue = &array|[4];
printf("addr of value = %\n", &value);
printf("addr of value[O] = 9%\n", &value[O0]);
printf("value = %\n", val ue);
printf("+~value = %\n", =value);
printf("\n");
exit(0);
}
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C-Primer

Arraysand Addresses. Example Output (0S/161)

addr of array = Ox7fffffdoO
addr of array[0] = Ox7fffffdoO
xarray = a

addr of value = Ox7fffffel
addr of val ue[0] = 0xO0

val ue = 0x0

addr of value = Ox7fffffel
addr of value[0O] = Ox7fffffdoO
val ue = Ox7fffffdo

*val ue = a

addr of value = Ox7fffffel
addr of value[0O] = Ox7fffffd4
value = Ox7fffffd4

*val ue = e
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C-Primer

Writingto aFile

#1 ncl ude <stdi o. h>

#1 ncl ude <stdlib. h>

#1 ncl ude <assert. h>

#i ncl ude <sys/types. h>
#i ncl ude <sys/stat. h>
#1 ncl ude <fcntl. h>

| nt

mai n()

{
int 1, rc, fd;
I nt array[ 40];
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C-Primer 9

Writingto aFile

for (i=0; i<40; i++) {

array[i1] = 1;

fd = open("test-output”, O WRONLY | O CREAT);

if (fd < 0) {
exit(1);
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C-Primer 10

Writingto aFile

rc = wite(fd, array, sizeof(array));
1f (rc < 0) {

exit (1);

cl ose(fd);
exit(0);
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C-Primer 11

Writing to a File: Example Output

% cat test-output

#Q
1 $%
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C-Primer

12

Writing to a Filee Running on OS/161 (viewing on SPARC)

# Print offsets and val

% od - X
0000000
0000020
0000040
0000060
0000100
0000120
0000140
0000160
0000200
0000220
0000240

t est - out put

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

0000
0004
0008
000c
0010
0014
0018
001lc
0020
0024

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

ues I n Hex (Xx)

0001
0005
0009
000d
0011
0015
0019
001d
0021
0025

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

0002
0006
000a
000e
0012
0016
OO0la
O0le
0022
0026

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

0003
0007
000Db
000f
0013
0017
001b
001f
0023
0027
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C-Primer

13

Writing to a Filee Running on OS/161 (viewing on Linux/x86)

# Print offsets and val

% od - X
0000000
0000020
0000040
0000060
0000100
0000120
0000140
0000160
0000200
0000220
0000240

t est - out put

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

0000
0400
0800
0c00
1000
1400
1800
1c00
2000
2400

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

ues I n Hex (Xx)

0100
0500
0900
0d0O0
1100
1500
1900
1d00
2100
2500

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

0200
0600
0a00
0e00
1200
1600
1a00
1e00
2200
2600

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

0300
0700
Ob0O0
0f 00
1300
1700
1b00
1f 00
2300
2700
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C-Primer 14

Endianness

e Some architectures can be started to use either endianness (bi-endian).
e System/161 & OS/161 : big-endian
e Intel x86 : little-endian

e SPARC : historically big-endian Version 9 is bi-endian

E.g, X = Oxdeadbeef /=* 3735928559 =/

Little endi an:

Least significant byte at | owest address

Word addressed by address of |east significant byte
O.. 7 8.. 15 16..23 24..31
[ ef ] [ be] [ ad] [ de ]

Bi g Endi an: Most significant byte at | owest address
Word addressed by address of nost significant byte
O.. 78 ..15 16..23 24..31
[ de ] [ ad ] [ be ] [ ef ]
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