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K&R allocator [fSEHLEH i3, Linux WiZ3ET K&R allocator 523 T FH Tk A X R 4t slob allocator.
W, slob: introduce the SLOB allocator, HRA-HEE T
SLOB 1is a traditional K&R/UNIX allocator with a SLAB emulation layer,
similar to the original Linux kmalloc allocator that SLAB replaced.
It's signicantly smaller code and is more memory efficient. But like
all similar allocators, it scales poorly and suffers from

fragmentation more than SLAB, so 1it's only appropriate for small
systems.
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header 5 X Ul -
typedef long Align; /* for alignment to long boundary x/
union header { /* block header x/
struct {
union header *ptr; /x next block if on free list x*/
unsigned size; /* size of this block x/
} s
Align x; /* force alignment of blocks %/
}s
typedef union header Header;
static Header base; /* empty list to get started */

static Header *freep = NULL; /% start of free list x/

header 5 3.4 union, FIHI 51K header X 55 #IALignid ft. IXJEzn T CiEE “ LU F & 155
G 5 AL 1A I RE -

3 malloc

DECHIEIR LSRR, EERAONVNT AR AR, 2. RS, W 1 3 AE R
EIFAET HAR KA, I REERAER A AR HOFIR ] 2. 35 W AEERINANEE T H AR R, 73 %1%
WAEPIIR B] H AR KNN3, REHRE], WA Hmorecore () I OS HHEA/NT HAR KNI A
FIFNTWEER, B 1 SR,

/* malloc: general-purpose storage allocator x/

void *malloc(unsigned nbytes) {
Header *p, *prevp;
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Header *moreroce(unsigned);
unsigned nunits;
nunits = (nbytes + sizeof(Header) - 1) / sizeof(union header) + 1;
if ((prevp = freep) == NULL) { /* no free list yet */
base.s.ptr = freep = prevp = &base;
base.s.size = 0;
}
for (p = prevp->s.ptr;; prevp = p, p = p->s.ptr) {
if (p->s.size >= nunits) { /x big enough %/
if (p->s.size == nunits) /x exactly =/
prevp->s.ptr = p->s.ptr;
else { /x allocate tail end *x/
p->s.size -= nunits;
p += p->s.size;
p->s.size = nunits;
}
freep = prevp;
return (void *)(p + 1);
}
if (p == freep) /x wrapped around free list x*/
if ((p = morecore(nunits)) == NULL)
return NULL; /*x none left x/

}

piEimorecore ()W Hsbrk () M OS SKIUHT IHENAE, JEH free() (BZE&IX N 7 & K&R
allocator 73 AL HIR 1K) W H KBS RBER T

static Header *morecore(unsigned nu) {

char *cp, *sbrk(int);

Header *up;

if (nu < NALLOC)
nu = NALLOC;

cp = sbrk(nu * sizeof(Header));

return NULL;

if (cp == (char x)-1) /* no space at all x*/
up = (Header *)cp;

up->s.size = nu;

free((void *) (up + 1));

return freep;

4 free
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frf. 3. FIFMAEA AR,

/* free: put block ap in free list %/
void free(void xap) {
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Header xbp, *p;
bp = (Header *)ap - 1; /* point to block header =/
for (p = freep; !(bp > p && bp < p->s.ptr); p = p->s.ptr)
if (p >= p->s.ptr && (bp > p || bp < p->s.ptr))
break; /* freed block at start or
end of arena */
if (bp + bp->s.size == p->s.ptr) { /* join to upper nbr x/
bp->s.size += p->s.ptr->s.size;
bp->s.ptr = p->s.ptr->s.ptr;

} else
bp->s.ptr = p->s.ptr;
if (p + p->s.size == bp) { /* join to lower nbr =x/

p->s.size += bp->s.size;
p->s.ptr = bp->s.ptr;

} else
p->s.ptr = bp;
freep = p;

}
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kmem
i slab
prev slab in cache
kmem kmem kmem
bufctl bufctl bufctl
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6 SEHARHY

SEHARED malloc.c W R

#include <stddef.h>

typedef long Align; /* for alignment to long boundary x/

union header { /* block header x/
struct {
union header *ptr; /* next block if on free list x/
unsigned size; /* size of this block x/
}oss
Align x; /x force alignment of blocks x*/
15

typedef union header Header;
static Header base; /* empty list to get started */
static Header *freep = NULL; /% start of free list x/

/* free: put block ap in free list */
void free(void xap) {
Header xbp, *p;
bp = (Header *)ap - 1; /* point to block header =*/
for (p = freep; !(bp > p && bp < p->s.ptr); p = p->s.ptr)
if (p >= p->s.ptr && (bp > p || bp < p->s.ptr))
break; /* freed block at start or end
of arena */
if (bp + bp->s.size == p->s.ptr) { /* join to upper nbr x/
bp->s.size += p->s.ptr->s.size;
bp->s.ptr = p->s.ptr->s.ptr;
} else
bp->s.ptr = p->s.ptr;
if (p + p->s.size == bp) { /* join to lower nbr x/
p->s.size += bp->s.size;
p->s.ptr = bp->s.ptr;

} else
p->s.ptr = bp;
freep = p;

}

#define NALLOC 1024 /x minimum #units to request x/
/* morecore: ask system for more memory x/
static Header *morecore(unsigned nu) {
char *cp, *sbrk(int);
Header =*up;
if (nu < NALLOC)
nu = NALLOC;
cp = sbrk(nu * sizeof(Header));
return NULL;
if (cp == (char x)-1) /* no space at all x/
up = (Header *)cp;
up->s.size = nu;
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free((void *) (up + 1));
return freep;

}

/* malloc: general-purpose storage allocator x/
void *malloc(unsigned nbytes) {
Header *p, *prevp;
Header *moreroce(unsigned);
unsigned nunits;
nunits = (nbytes + sizeof(Header) - 1) / sizeof(union header) + 1;
if ((prevp = freep) == NULL) { /* no free list yet x/
base.s.ptr = freep = prevp = &base;
base.s.size = 0;
}
for (p = prevp->s.ptr;; prevp = p, p = p~>s.ptr) {
if (p->s.size >= nunits) { /* big enough */
if (p->s.size == nunits) /* exactly x*/
prevp->s.ptr = p->s.ptr;
else { /x allocate tail end */
p->s.size -= nunits;
p += p->s.size;
p->s.size = nunits;
}
freep = prevp;
return (void x)(p + 1);
}
if (p == freep) /* wrapped around free list x/
if ((p = morecore(nunits)) == NULL)
return NULL; /* none left x/
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