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#include <stdlib.h>

void *malloc(size_t size)
▪

▪ size

▪ size == 0

▪ errno

void free(void *p)
▪ p

▪ p malloc realloc

▪ calloc malloc

▪ realloc:
▪ sbrk
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#include <stdio.h>
#include <stdlib.h>

void foo(int n) {
    int i, *p;

    /* Allocate a block of n ints */
    p = (int *) malloc(n * sizeof(int));
    if (p == NULL) {
        perror("malloc");
        exit(0);
    }

    /* Initialize allocated block */
    for (i=0; i<n; i++)

p[i] = i;

    /* Return allocated block to the heap */
    free(p);
}
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p1 = malloc(4*SIZ)

p2 = malloc(5*SIZ)

p3 = malloc(6*SIZ)

free(p2)

p4 = malloc(2*SIZ)

#define SIZ sizeof(int)
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p4 = malloc(7*SIZ)

#define SIZ sizeof(int)

p1 = malloc(4*SIZ)

p2 = malloc(5*SIZ)

p3 = malloc(6*SIZ)

free(p2)
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p0 = malloc(4*SIZ)
p0

free(p0)
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p = start; 
while ((p < end) &&     \\ not passed end
       ((*p & 1) ||     \\ already allocated
       (*p  <= len)))   \\ too small 
  p = p + (*p & -2);    \\ goto next block (word addressed)
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void addblock(ptr p, int len) {
  int newsize = ((len + 1) >> 1) << 1;  // round up to even
  int oldsize = *p & -2;                // mask out low bit
  *p = newsize | 1;                     // set new length
  if (newsize < oldsize)
    *(p+newsize) = oldsize - newsize;   // set length in remaining
}                                       //   part of block

addblock(p, 4)
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void addblock(ptr p, int len) {
  int newsize = ((len + 1) >> 1) << 1;  // round up to even
  int oldsize = *p & -2;                // mask out low bit
  *p = newsize | 1;                     // set new length
  if (newsize < oldsize)
    *(p+newsize) = oldsize - newsize;   // set length in remaining
}                                       //   part of block

addblock(p, 4)
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  int newsize = ((len + 1) >> 1) << 1;  // round up to even
  int oldsize = *p & -2;                // mask out low bit
  *p = newsize | 1;                     // set new length
  if (newsize < oldsize)
    *(p+newsize) = oldsize - newsize;   // set length in remaining
}                                       //   part of block
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Carnegie Mellon

⬛

▪

void addblock(ptr p, int len) {
  int newsize = ((len + 1) >> 1) << 1;  // round up to even
  int oldsize = *p & -2;                // mask out low bit
  *p = newsize | 1;                     // set new length
  if (newsize < oldsize)
    *(p+newsize) = oldsize - newsize;   // set length in remaining
}                                       //   part of block

addblock(p, 4)
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  void free_block(ptr p) { *p = *p & -2 }

▪

free(p) p

malloc(5*SIZ)
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void free_block(ptr p) {
    *p = *p & -2;          // clear allocated flag
    next = p + *p;         // find next block
    if ((*next & 1) == 0)
      *p = *p + *next;     // add to this block if
}                          //    not allocated

free(p) p
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