Bit strings
Bit Vectors * Signal mask and file descriptor sets are

> implemented using bit arrays or bit strings.
(b}t an::ays) * You should always use the supplied
(blt strmgs) functions macros to manipulate these
structures.
* It is useful to know how they are
King: 20.1, 20.2 implemented.
* Each bit represents an element of the set
1 == in the set
0 == not in the set
Bitwise operators Bitwise Complement, And, Or, Xor
 shift (note that bits fall off the ends) g( complement
i and
<< left shift ~ xor
1 réght Shlﬂ;* 0000 0000 0000 0110 */ | or L=17 /™ 0001 0091 */
} - i << 2; /* 0000 0000 0001 1000 */ ] = 3;, /* 0000 0011 */
k =1i>>2; /* 0000 0000 0000 0001 */ k = ~j; /* 1111 1100 */
m=1i& j; /* 0000 0001 */
to =s 11:b1t at index 10 (start indexing at 0): n=41i]| j; /* 0001 0011 */
1 =1 << j; /* 0000 0100 0000 0000 */ o=1"73; /* 0001 0010 */



Idioms Watch out!

°Sgunu%abﬂnnﬂpgt0%ﬂls: i=2; /* 0000 0010 */
i=~0; or i=-1; :
* Set all but the last 2 bits to 1: ] = 1; (* 0000 0001 */
i=~0x3; if (1 & j)
. Setgn%]mﬁjal printf(“i and j = %d\n", 1 & j);
or if (i && j)
X = 0; printf("i and j both true -- %d\n",
X |=1<<7j; ia& )
5
Arrays of bit strings Setting and Unsetting
o i i int set(unsigned int bit, Bitstring *b)
FD_SETSIZE is bigger than 32. t setlunsigned, 5 g {

struct bits { b->field[index] |= 1 << (bit % 32);

unsigned int field[N]; return 1;
§¥¥§giin§tgucﬁ-blts Bitstring; int unset(unsigned int bit, Bitstring *b) {
setzero(&a): ' int index = bit / 32;
' b->field[index] &= ~(1 << (bit % 32));

b = a;
a.field[0] = ~0;



Testing and emptying

int ifset(un51gned 1nt blt Bitstring *b) {
int index =
return ( (1 << (b1t s 32))

) & b- >f1e1d[1ndex]);

void setzero(Bitstring *b) {
memset(b,0, sizeof(Bitstring));

Printing

char *IntToBinary(unsigned int number) {
char *binaryString = malloc(32+1);
int 1i;
b1naryStr1ng[32] "\O"';
for (1 =31; 1 >=0; i--) {
blnaryStrlng[l] = ((number & 1) + '0');
number = number >> 1;

return binaryString;
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