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206 void *
207 cal l oc(size_t num size_t size)

8 {
209 void * np;
210 size_t total;
211 #endif /* ! codereview */
213 if (num==0 || size == 0) {
214 total = 0;
215 } else {
216 total = num?* size;
218 /* check for overflow */
219 if ((total / num != size) {
220 errno = ENOVEM
210 num *= si ze;
211 if ((mp = malloc(num) == NULL)
221 return (NULL);
222 }
223 }
225 if ((mp = malloc(total)) == NULL)
226 return (NULL);
227 (void) nmenset(np, 0, total);
213 (void) menmset(np, 0, num;
228 return (mp);
229 }

__unchanged_portion_onitted_
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/*

* CDDL HEADER START

*

* The contents of this file are subject to the terns of the

* Common Devel opnent and Distribution License (the "License").

* You may not use this file except in conpliance with the License.
*

* You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE
* or http://ww. opensol aris.org/os/licensing.

* See the License for the specific |anguage governi ng perm ssions

* and limtations under the License.

*

* \When distributing Covered Code, include this CDDL HEADER in each
* file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
* |f applicable, add the follow ng below this CDDL HEADER, with the
* fields enclosed by brackets "[]" replaced with your own identifying
* information: Portions Copyright [yyyy] [name of copyright owner]
*

* CDDL HEADER END

*/

/*

* Copyright 2008 Sun Mcrosystens, Inc. Al rights reserved.

* Use is subject to |license terns.

*/

/* OOpyn ght (c) 1988 AT&T */

/* Ri ghts Reserved */

#pragnma i dent " %YW % % %E% SM "

#i ncl ude <sys/types. h>

#i f ndef debug
#def i ne NDEBUG
#endi f

#i ncl ude <stdlib. h>
#i ncl ude <string. h>
#i ncl ude <errno. h>
#endif /* | codereview */
#incl ude "assert.h"
#i ncl ude "mal | oc. h"
#i nclude "mallint.h"
#i ncl ude <t hread. h>
#i ncl ude <pthread. h>
#i ncl ude <synch. h>
#i ncl ude <uni std. h>
#include <limts. h>

static rmutex_t nl ock = DEFAULTMUTEX;
static ssize_t freespace(struct holdblk *);
static void *mal | oc_unl ocked(size_t, int);
static void *reall oc_unl ocked(void *, size_t);
static void free_unl ocked(void *);
static void *norecore(size_t);
/*
* use |level nenory allocater (malloc, free, realloc)
*
* -malloc, free, realloc and mallopt forma nenory allocator

new usr/src/lib/libmalloc/comon/nalloc.c

115

117
118
119
120
121
122
123
124
125

® ok Sk ok Sk b Sk O 3k R Sk b Sk Sk Sk SF Sk 3k O E O 3k b ok b 3k ok Sk ok SR 3k SE S O % b 3k O Sk b 3k b 3k Ok k% ¥

* Ok kR Ok Ok ¥

simlar to malloc, free, and realloc. The routines

here are nmuch faster than the original, with slightly worse
space usage (a few percent difference on nost input). They
do not have the property that data in freed blocks is left
untouched until the space is reallocated.

-Menory is kept in the "arena",
These bl ocks are of 3 types.

1. Afree block. This is a block not in use by the
user. It has a 3 word header. (See description
of the free queue.)

2. An allocated block. This is a block the user has
requested. It has only a 1 word header, pointing
to the next block of any sort.

3. A permanently allocated block. This covers space
aquired by the user directly through sbrk(). It
has a 1 word header, as does 2.

Bl ocks of type 1 have the lower bit of the pointer to the
nextblock = 0. Blocks of type 2 and 3 have that bit set,
to mark them busy.

a singly linked list of blocks.

-Unal | ocated bl ocks are kept on an unsorted doubly |inked
free list.

-Menory is allocated in blocks, with sizes specified by the
user. Acircular first-fit startegy is used, with a roving
head of the free queue, which prevents bunchi ng of small

bl ocks at the head of the queue.

- Conpaction is performed at free tinme of any bl ocks i mediately
following the freed block. The freed block will be conbi ned
with a preceding bl ock during the search phase of mall oc.

Since a freed block is added at the front of the free queue,
which is noved to the end of the queue if considered and
rejected during the search, fragnentation only occurs if

a block with a contiguious preceding block that is free is
freed and reall ocated on the next call to malloc. The

time savings of this strategy is judged to be worth the

occasi onal waste of nenory.

-Smal | bl ocks (of size < MAXSIZE) are not allocated directly.
A |l arge "hol ding" block is allocated via a recursive call to

malloc. This block contains a header and ?????? small bl ocks.
Hol di ng bl ocks for a given size of small block (rounded to the

nearest ALI GNSZ bytes) are kept on a queue with the property that any
hol di ng bl ock with an unused small block is in front of any without.

A list of free blocks is kept w thin the holding block.

description of arena, free queue, holding blocks etc.

New conpi l er and |inker does not guarentee order of initialized data.
Define freeptr as arena[2-3] to guarentee it follows arena in nmenory.
Later code depends on this order.

/

static struct header arena[4] = {

. 0, 0},
. 0, 0},
0, 0}

T aan e
oooo

/*
* the second word is a mniml block to
* start the arena. The first is a busy
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126 * block to be pointed to by the last block. 192 /*
127 */ 193 * Use malloc_unl ocked() to get the address to start with; Gven this
194 * address, find out the closest address that aligns with the request
129 #define freeptr (arena + 2) 195 * and return that address after doing sone house keeping (refer to the
130 /* first and last entry in free list */ 196 * ascii art below).
131 static struct header *arenaend; /* ptr to block narking high end of arena */ 197 */
132 static struct header *lastblk; /* the highest block in the arena */ 198 void *
133 static struct hol dbl k **hol dhead; /* pointer to array of head pointers */ 199 nenalign(size_t alignnment, size_t size)
134 /* to holding block chains */ 200 {
135 /* 201 voi d *all oc_buf;
136 * In order to save tinme calculating indices, the array is 1 too 202 struct header *hd;
137 * large, and the first elenment is unused 203 size_t alloc_size;
138 * 204 uintptr_t fr;
139 * Variables controlling algorithm esp. how hol ding bl ocs are used 205 static int realloc;
140 */
141 static int num bl ks = NUMLBLKS; 207 if (size == || alignment == 0 ||
142 static int mnhead = M NHEAD; 208 (alignment & (alignment - 1)) !'=0) {
143 static int change = 0; /* != 0, once param changes are no | onger allowed */ 209 return (NULL);
144 static int fastct = FASTCT; 210 }
145 static unsigned int maxfast = MAXFAST; 211 if (alignment <= ALI GNSZ)
146 /* nunber of small block sizes to map to one size */ 212 return (nalloc(size));
148 static int grain = ALI GNSZ; 214 alloc_size = size + alignnent;
215 if (alloc_size < size) { /* overflow */
150 #ifdef debug 216 return (NULL);
151 static int caselcount = O; 217 }
153 static void 219 (voi d) nutex_| ock(&m ock);
154 checkq(voi d) 220 al l oc_buf = malloc_unl ocked(alloc_size, 1);
155 { 221 (voi d) nutex_unl ock(&n ock);
156 regi ster struct header *p;
223 if (alloc_buf == NULL)
158 p = & reeptr[0]; 224 return (NULL);
225 fr = (uintptr_t)alloc_buf;
160 /* check forward */
161 | * CSTYLED*/ 227 fr = (fr + alignment - 1) / alignnment * alignnent;
162 while (p !'= & reeptr[1]) {
163 p = p->nextfree; 229 if (fr == (uintptr_t)alloc_buf)
164 assert (p->prevfree->nextfree == p); 230 return (alloc_buf);
165 }
232 if ((fr - (uintptr_t)alloc_buf) <= HEADSZ) {
167 /* check backward */ 233 /*
168 | * CSTYLED*/ 234 * we hit an edge case, where the space ahead of aligned
169 while (p !'= & reeptr[0]) { 235 * address is not sufficient to hold 'header’ and hence we
170 p = p->prevfree; 236 * can’t free it. So double the allocation request.
171 assert (p->nextfree->prevfree == p); 237 */
172 } 238 real | oc++;
173 } 239 free(al | oc_buf);
174 #endi f 240 alloc_size = size + alignment*2;
241 if (alloc_size < size) {
242 return (NULL);
177 | * 243 }
178 * nalloc(nbytes) - give a user nbytes to use
179 */ 245 (voi d) mutex_| ock(&n ock);
246 al l oc_buf = malloc_unl ocked(all oc_size, 1);
181 void * 247 (voi d) mutex_unl ock( & ock) ;
182 nmal | oc(si ze_t nbytes)
183 { 249 if (alloc_buf == NULL)
184 void *ret; 250 return (NULL);
251 fr = (uintptr_t)alloc_buf;
186 (voi d) mutex_l ock(&m ock);
187 ret = malloc_unl ocked(nbytes, 0); 253 fr = (fr + alignnent - 1) / alignment * alignnent;
188 (voi d) nutex_unl ock(&n ock); 254 if (fr == (uintptr_t)alloc_buf)
189 return (ret); 255 return (alloc_buf);
190 } 256 if ((fr - (uintptr_t)alloc_buf) <= HEADSZ) {
257 fr = fr + alignnent;
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258 }

259 1

261 /*

262 & +o--- oo + +o-- - - +

263 *o4---] <a> | <a> |--+

264 * o +<--alloc_buf-->+------- +

265 * |

266 * |

267 * |

268 * hd--> +------- +

269 kd +---] <b> |<-+

270 * | R +<--- fr
271 * |

272 * |

273 & |

274 * |

275 * |

276 * |

277 * Feoe e + | R +

278 *  +-->|  next | +-->|  next |

279 & R + +o-- oo +

280 *

281 */

282 hd = (struct header *)((char *)fr - mnhead);

283 (void) nutex_ I ock( &m ock);

284 hd- >next bl k = ((struct header *)((char *)alloc_buf - m nhead)) >next bl k;
285 ((struct header *)((char *)alloc_buf - m nhead))->nextblk SETBUSY( hd) ;
286 (voi d) nutex_unl ock(&n ock);

287 free(all oc_buf);

288 CHECKQ

289 return ((void *)fr);

290 }

292 void *

293 val l oc(si ze_t size)

294 {

295 static unsigned pagesi ze;

296 if (size ==0)

297 return (NULL);

299 if (!pagesize)

300 pagesi ze = sysconf (_SC_PACESI ZE) ;

302 return (nmemalign(pagesize, size));

303 }

305 /*

306 */rral I oc_unl ocked(nbytes, nosmall) - Do the real work for malloc
307 *

309 static void *

310 ?al I oc_unl ocked(si ze_t nbytes, int nosnall)

311

312 struct header *blk;

313 size_t nb; /* size of entire block we need */
315 /* on first call, initialize */

316 if (freeptr[0].nextfree == GROUND) {

317 /* initialize arena */

318 arenal 1] . nextbl k = (struct header *)BUSY;
319 arena[ 0] . nextbl k = (st ruct header *)BUSY;
320 lastbl k = arenaend = &(arena[1]);

321 /* initialize free queue */

322 freeptr[0].nextfree = & freeptr[1]);

323 freeptr[1].nextblk = & arena[0]);
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freeptr[1].prevfree = & freeptr[0]);
/* mark that snall blocks not init yet */

}
if (nbytes ==

0)
return (NULL);
if (nbytes <= naxfast && !nosmall) {
/*
* We can allocate out of a holding block
*
/

struct hol dbl k *hol dbl k; /* head of right sized queue */
struct Iblk *Iblk; /* pointer to a little block */
struct hol dbl k *newhol d;

if (!change) {
int i;
/*
* This allocates space for hold bl ock
* pointers by calling nalloc recursively.
* Maxfast is tenporarily set to 0, to
* avoid infinite recursion. allocate
* space for an extra ptr so that an index
* is just ->blksz/grain, with the first
* ptr unused.
*/
change = 1; /* change to al gorithm params */
/* no | onger allowed */
/*
* tenporarily alter maxfast, to avoid
* infinite recursion
*/
maxfast = 0;
hol dhead = (struct hol dbl k **)
mal | oc_unl ocked(si zeof (struct holdblk *) *
(fastct + 1), 0);
if (hol dhead == NULL)
return (malloc_unl ocked(nbytes, 0));
for (i =1; i <= fastct; i++)
hol dhead[i] = HGROUND;

}
maxfast = fastct * grain;

—~—

* ok ok ok % ok ¥

Note that this uses the absolute nmn header size (M NHEAD)
unli ke the large bl ock case which uses m nhead

round up to nearest nultiple of grain
code assunes grain is a nultiple of M NHEAD

/* round up to grain */
nb = (nbytes + grain - 1) / grain * grain;
hol dbl k = hol dhead[ nb / grain];
nb = nb + M NHEAD;
/*
* | ook for space in the holding block. Blocks wth
* space will be in front of those wthout
*
/

if ((holdblk !'= HGROUND) && (hol dbl k->lfreeq != LGROUND)) {
/* there is space */
I bl k = hol dbl k->Ifreeq;

/
Now make | freeq point to a free bl ock.
If Iblk has been previously allocated and
freed, it has a valid pointer to use.
Gt herwi se, Iblk is at the beginning of

* Ok Ok Ok ¥
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#i f def debug

}

as

#endi f /* debug */

} else {

re

*

* the unal |l ocated bl ocks at the end of

* the holding block, so, if there is room take
* the next space. If not, mark holdblk full,

* and nmove hol dblk to the end of the queue

*

if (I'blk < hol dbl k->unused) {
/* move to next hol dbl k,
if ((holdblk->lfreeq =
CLRSMAL (| bl k- >header . nextfree))
LGROUND)
hol dhead[ (nb- M NHEAD) / grain] =
hol dbl k- >next hbl k;

if this one full */

}
} else if (((char *)holdbl k->unused + nb) <
((char *)hol dbl k + HOLDSZ(nb))) {
hol dbl k- >unused = (struct |blk *)
((char *)hol dbl k- >unused+nb) ;
hol dbl k- >l freeq = hol dbl k- >unused;
} else {
hol dbl k- >unused = (struct |blk *)
(char *)hol dbl k- >unused+nb) ;
hol dbl k- >| freeq = LGROUND;
hol dhead[ (nb- M NHEAD) / grai n] =
hol dbl k- >next hbl k;

/* mark as busy and small */
| bl k- >header . hol der = (struct hol dbl k *) SETALL( hol dbl k) ;
el se {
/* we need a new hol di ng bI ock */
newhol d = (struct hol dbl k *
mal | oc_unl ocked( HG_DSZ(nb) 0);
if ((char *)newhold == NULL) {
return (NULL);

}

/* add to head of free queue */

if (holdblk !'= HGROUND) {
newhol d- >next hbl k
newhol d- >pr evhbl k hol dbl k- >pr evhbl k;
hol dbl k- >pr evhbl k newhol d;
newhol d- >pr evhbl k- >next hbl k = newhol d;

} else {
newhol d- >next hbl k = newhol d- >prevhbl k =

hol dbl k;

newhol d;

}
hol dhead[ (nb-M NHEAD)/ grai n] = newhol d;
/* set up newhold *
Iblk = (struct Ibl k *) (newhol d- >space) ;
newhol d- >l freeq = newhol d- >unused =
(struct |blk *)((char *) newhol d- >space+nb) ;
| bl k- >header . hol der = (struct hol dbl k *) SEI'ALL( newhol d) ;
newhol d- >bl ksz = nb- M NHEAD;

sert(((struct hol dbl k *) CLRALL(I bl k->header . hol der))->bl ksz >=
nbytes);

turn ((char *)Iblk + M NHEAD);

We need an ordinary bl ock

*/

st

ruct header *newblk; /* used for creating a block */
et nunmber of bytes we need */

nbytes + m nhead;

(nb + ALIGNSZ - 1) / ALIGNSZ * ALI GNSz;
(nb > M NBLKSZ) ? nb : M NBLKSZ;

/* align */

i ne
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511
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513

514

BB

516

517 #ifdef debug
518

519

520

521 #endif

/
see if there is a big enough bl ock

If none exists, you will get to freeptr[1].
freeptr[1].next = &rena[0], so when you do the test,
the result is a large positive nunber, since arenalO0]
conmes before all blocks. Arena[0] is marked busy so
that it will not be conpacted. This kludge is for the
sake of the almighty efficiency.

* ok % ok ok Ok kb F o
-

/* check that a very |arge request won't cause an inf.

if ((freeptr[1].nextbl k-& freeptr[1])) < nb) {
return (NULL);

} else {
struct
struct

| oop */

header *next;
header *nextnext;

/* follow ng block */
/* block after next */

bl k = freeptr;
do {
bl k = bl k->nextfree;
/* see if we can conpact */
next = bl k->next bl k;
if (! TESTBUSY(next next = next->nextblk)) {

do {

DELFREEQ next ) ;

next = nextnext;

next next = next->next bl k;
} while (! TESTBUSY(nextnext));

/*

* next will be at nost == to |astblk,
* but | think the >= test is faster
x|

if (next >= arenaend)

lastbl k = bl k;
bl k- >next bl k = next;

) } while %((char *)(next) - (char *)blk) < nb);

/*

* if we didn’t find a bl ock,
& freeptr[1])) {

if (blk ==
/*
* careful coding could likely replace
* newend with arenaend
*
/

get nore menory

struct header *newend; /* new end of arena */
ssize_t nget; /* nunber of words to get */
/*

* Three cases - 1. There is space between arenaend
* and the break value that will becone
* a permanently allocated bl ock.

& 2. Case 1 is not true, and the |ast
* bl ock is allocated.

&3 3. Case 1 is not true, and the | ast
* block is free

*

/

if ((newblk = (struct header *)sbrk(0)) !=
(struct header *)((char *)arenaend + HEADSZ)) ({
/* case

if (caselcount++ > O)
(voi d) wite(2,
brk or sbrk?\n", 41);

"Case 1 hit nore that once."
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[* 2?2?

[* ?22?

newbl k ?? */

newbl k

/* get size to fetch */
nget = nb + HEADSZ;
I* round up to a block */
nget = (nget + BLOCKSZ - 1)/BLOCKSZ * BLOCKSZ;
assert((uint ptr _t)newbl k % ALI GNSZ == 0);
/* get menory *
if (errecore(nget) == (void *)-1)
return (NULL )
/* add to arena */
newend = (struct header *)((char *)newbl k + nget
- HEADSZ) ;
assert ((uintptr t)ne\/\bl k 9% ALI GNSZ =
newend- >next bl k = SETBUSY( &( ar ena 1]))

newbl k- >next bl k = newend;

/*

* space becones a permanently allocated bl ock.
* This is likely not nt-safe as |lock is not

* shared with brk or sbrk

*/

ar enaend- >next bl k = SETBUSY( newbl k) ;
/* adjust other pointers */

arenaend = newend,;
I astbl k = newbl k;
bl k = newbl k;

} else if (TESTBUSY(I ast bl k->nextbl k)) {

/* case 2 */
nget = (nb + BLOCKSZ - 1) / BLOCKSZ * BLOCKSZ;
if (nmorecore(nget) == (void *)-1)
return (NULL);
/* block nust be word aligned */
;’a\ssert(((ui ntptr_t)newbl kK¥YALI GNSZ) == 0);
*

* stub at old arenaend becones first word
* in blk
*/

arenaend; */

newend =
(struct header *)((char *)arenaend+nget);
newend- >next bl k = SETBUSY(&(arena[1]));
ar enaend- >next bl k = newend;
lastbl k = bl k = arenaend;

arenaend = newend,;
} else {
/* case 3 */
/*
* last block in arena is at end of nenory and
* is free
*/
/* 1.7 had this backward w thout cast */
nget = nb -

((char *)arenaend - (char *)lastblk);
nget = (nget + (BLOCKSZ - 1)) /

BLOCKSZ * BLOCKSZ;
assert (((uintptr_t)newbl k % ALI GNSZ) == 0);
if (nmorecore(nget) == (void *)-1)

return (NULL);

/* conbine with |ast block, put in arena */
newend = (struct header *)

((char *)arenaend + nget);
arenaend = | ast bl k- >next bl k = newend;
newend- >next bl k = SETBUSY( &( arena[1]));
/* set which bl ock to use
bl k = lastbl k;
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} else {

DELFREEQ bl k) ;

struct header *nbl k; /* next block */
/* take bl ock found of free queue */
DELFREEQ( bl k) ;

/*

* make head of free queue i mediately follow blk,
* unless blk was at the end of the queue
*/
nbl k = bl k->nextfree;
if (nblk !'= &freeptr[1])) {
MOVEHEAD( nbl k) ;

}

/* bl k now points to an adequate bl ock */
if (((char *)bl k->nextblk - (char *)blk) - nb >= M NBLKSZ)

} else {

}CHECKQ

/* carve out the right size block */
/* newblk will be the renminder */
newbl k = (struct header *)((char *)blk + nb);
newbl k- >next bl k = bl k- >next bl k;
/* mark the bl ock busy */
bl k- >next bl k = SETBUSY( newbl k) ;
ADDFREEQ( newbl k) ;
/* if blk was | astbl k, nake newbl k |astblk */
if (blk == lastbl k)
I ast bl k = newbl k;

/* just mark the block busy */
bl k- >next bl k = SETBUSY( bl k- >next bl k) ;

assert((char *)CLRALL(bI k->next bl k) -

(char *)blk + m nhead)

>= nbytes);

assert ((char *)CLRALL(bl k->next bl k) -
((char *)blk + minhead) < nbytes + M NBLKSZ);

return ((char *)

* ok Gk ok R Ok kR K

I'n both
/

voi d
free(void *ptr)

642 {

643
644
645
646

648
649
650

652
653

bl k + m nhead);

free(ptr) - free block that user thinks starts at ptr

input - ptr-1 contains the block header.
If the header points forward, we have a nornal

bl ock pointing to the next bl ock

if the header points backward, we have a snall

bl ock from a hol di ng bl ock.
cases, the busy bit nmust be set

(voi d) mutex_| ock(&m ock);

free_unl ocked( pt
(void) nutex_unl
}
/*
:/free_unl ocked(ptr) -

voi d
free_unl ocked(void *ptr)

r);
ock( &m ock) ;

Do the real work for free()

10
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654 {
655
656
657

659
660
661
662
663

665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693

695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713 }

716 /
717
718
719

*

* reall oc(ptr,
*

*/

struct hol dbl k *hol dbl k;
struct hol dbl k *ol dhead;

/* bl ock holding blk */
/* former head of the hold block */
/* queue containing blk’s holder */

if (ptr == NULL)
return;
if (TESTSNAL((( struct header *)((char *)ptr - M NHEAD))->nextbl k)) {
struct |blk *Iblk; /* pointer to freed block */
ssi ze_t offset /* choi ce of header lists */
Iblk = (struct |Iblk *)CLRBUSY((char *)ptr - M NHEAD);
assert((struct header *)Iblk < arenaend);
assert((struct header *)Iblk > arena);
/* allowtwits (e.g. awk) to free a bl ock twice */
hol dbl k = | bl k- >header . hol der;
if (!TESTBUSY(hol dbl k))
return;
hol dbl k = (struct hol dbl k *) CLRALL( hol dbl k) ;
/* put Iblk onits hold block’s free list */
| bl k- >header . next free = SETSMAL( hol dbl k- >I freeq);
hol dbl k- >l freeq = | bl k;
/* nove hol dbl k to head of queue, if its not already there */
of fset = hol dbl k->bl ksz / grain;
ol dhead = hol dhead[ of f set];
if (ol dhead != hol dbl k) {
/* first take out of current spot */
hol dhead[ of f set] = hol dbl k;
hol dbl k- >next hbl k- >pr evhbl k hol dbl k- >pr evhbl k;
hol dbl k- >pr evhbl k- >next hbl k hol dbl k- >next hbl k;
/* now add at front */
hol dbl k- >next hbl k = ol dhead;
hol dbl k- >prevhbl k = ol dhead- >pr evhbl k;
ol dhead- >prevhbl k = hol dbl k;
hol dbl k- >pr evhbl k- >next hbl k = hol dbl k;

} else {
struct header *blk;
struct header *next;
struct header *nextnext;

/* real start of block */
/* next = bl k->nextblk */
/* block after next */

bl k = (struct header *)((char *)ptr - mnhead);

next = bl k- >next bl k;

/* take care of twits (e.g. awk) who return bl ocks tw ce */

i f (! TESTBUSY( next))
return;

bl k- >next bl k = next

ADDFREEQ( bl k) ;

/* see if we can conpact */

if (!TES‘(IJ'BU{SY(next next = next->nextblk)) {
[¢}

= CLRBUSY( next);

DELFREEQ next ) ;

next = nextnext;
} while (! TESTBUSY(next next = next->nextblk));
if (next == arenaend) |astblk = blk;
bl k- >next bl k = next;

}CHECKQ

size) - give the user a block of size "size", with
the contents pointed to by ptr. Free ptr.
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721 void *

722 realloc(void *ptr, size_t size)

723 {

724 voi d *retval ;

726 (voi d) nutex_| ock( & ock) ;

727 retval = realloc_unl ocked( ptr, size);
728 (voi d) mutex_unl ock(&n ock);

729 return (retval);

730 }

733 [ *

734

735

* reall oc_unl ocked(ptr) - Do the real work for realloc()
*/

737 static void *

738 real | oc_unl ocked(void *ptr,

739 {
740
741
742
743
744

746
747

749
750
751
752

754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
783
784
785

size_t size)

struct header *blk; /* block ptr is contained in */

size_t trusize; /* block size as allocater sees it */

char *newptr; /* pointer to user’s new bl ock */
size_t cpysize; /* amount to copy */

struct header *next; /* block after blk */

if (ptr == NULL)
return (malloc_unl ocked(size, 0));

if (size == 0) {
free_unl ocked(ptr);
return (NULL);

}

if (TESTSMAL(((struct Iblk *)((char *)ptr - M NHEAD)) - >
header. hol der)) {
/*

we have a special snmall block which can’'t be expanded

*
*
* This makes the assunption that even if the user is
* reallocating a free block, nalloc doesn’'t alter the contents
* of small bl ocks
*
ewptr = mal | oc_unl ocked(si ze, 0);
if (newptr == NULL)

return (NULL);
/* this isn't to save time--its to protect the twits */
if ((char *)ptr !'= newptr) {

struct |blk *Iblk;

Iblk = (struct Iblk *)((char *)ptr - M NHEAD);

cpysize = ((struct holdblk *)

CLRALL( I bl k- >header . hol der)) - >bl ksz;

cpysize = (size > cpysize) ? cpysize : size;

(void) nencpy(newptr, ptr, cpysize);

free_unl ocked(ptr);

}
} else {
k = (struct header *)((char *)ptr - mnhead);
next = bl k- >next bl k;
/*
* deal with twits who reallocate free bl ocks
*
* if they haven't reset minblk via getopt, that's
* their problem
*
/

if (!TESTBUSY(next)) {
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786 DELFREEQ( bl k) ;

787 bl k- >next bl k = SETBUSY( next);

788 }

789 next = CLRBUSY(next);

790 /* make bl k as big as possible */

791 if (! TESTBUSY( next->nextblk)) {

792 do {

793 DELFREEQ( next ) ;

794 next = next->next bl k;

795 } while (! TESTBUSY( next->nextbl k));

796 bl k- >next bl k = SETBUSY( next);

797 if (next >= arenaend) lastblk = blk;

798

799 /* get size we really need */

800 trusi ze = si ze+m nhead;

801 trusize = (trusize + ALIGNSZ - 1)/ ALl GNSZ* ALI GNSZ;
802 trusize = (trusize >= M NBLKSZ) ? trusize : M NBLKSZ;
803 /* see if we have enough */

804 /* this isn't really the copy size, but | need a register */
805 cpysi ze = (char *)next - (char *)blk;

806 if (cpysize >= trusize)

807 /* carve out the size we need */

808 struct header *newbl k; /* remainder */

810 if (cpysize - trusize >= M NBLKSZ) {

811 /*

812 * carve out the right size block
813 * newblk will be the remainder

814 */

815 newbl k = (struct header *)((char *)blk +
816 trusize);

817 newbl k- >next bl k = next;

818 bl k- >next bl k = SETBUSY( newbl k) ;

819 /* at this point, next is invalid */
820 ADDFREEQ( newbl k) ;

821 /* if blk was |astblk, nake newbl k |astblk */
822 if (blk == 1astbl k)

823 lastbl k = newbl k;

824 }

825 newptr = ptr;

826 } else {

827 /* bite the bullet, and call malloc */

828 cpysi ze = (size > cpysize) ? cpysize : size;
829 newptr = mall oc_unl ocked(size, 0);

830 if (newptr == NULL)

831 return (NULL);

832 (void) nencpy(newptr, ptr, cpysize);

833 free_unl ocked(ptr);

834 }

835 }

836 return (newptr);

837 }

840 /*

841 * calloc - allocate and clear nenory bl ock

842 */

844 void *

845 cal |l oc(size_t num size_t size)

846 {

847 char *np;

848 size_t total;

850 if (num==0 || size == 0) {
851 total = 0;

13
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852 } else {

853 total = num?* size;

855 /* check for overflow */
856 if ((total / num != size)
857 errno = ENOMEI
858 return (NULL);
859 }

860

861 #endif /* | codereview */

863 mp = malloc(total);

40 num *= sij ze;

41 mp = mal | oc(num;

864 if (np == NULL)

865 return (NULL);

866 (void) nenset(np, 0, total);

44 (void) memset(nmp, 0, num;

867 return (np);

868 }

____unchanged_portion_onitted_
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fields enclosed by brackets "[]" replaced with your own identifying
information: Portions Copyright [yyyy]l [nane of copyright owner]

CDDL HEADER END

1/*
2 * CDDL HEADER START
3 *
4 * The contents of this file are subject to the terms of the
5 * Common Devel opnent and Distribution License (the "License").
6 * You may not use this file except in conpliance with the License.
7 *
8 * You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE
9 * or http://ww. opensol aris.org/os/licensing.
10 * See the License for the specific |anguage governi ng perm ssions
11 * and limtations under the License.
12 =
13 * When distributing Covered Code, include this CDDL HEADER in each
14 * file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
15 * |f applicable, add the follow ng below this CODL HEADER, wth the
*
*
*
*
*/

22 /*
23 * Copyright 2008 Sun M crosystens, Inc. Al rights reserved.
24 * Use is subject to license terns.

*/

27 #pragne ident " %Y % Y% %EY% SM "
27 #include <stdlib. h>
28 #include <string. h>

29 #include <errno. h>

31 #endif /* ! codereview */

32 /*

33 * calloc - allocate and clear nenory bl ock
34 =/

36 void *

37 calloc(size_t num size_t size)

38 {

39 voi d *np;

40 size_t total;

42 if (num==20 ]| size == 0) {

43 total = 0;

44 } else {

45 total = num?* size;

a7 /* check for overflow */
48 if ((total / num != size) {
49 errno = ENOVEM
50 return (NULL);
51 }

52 }

53 #endif /* | codereview */

55 np = malloc(total);

31 num *= sij ze;

32 mp = mal | oc(num;

56 if (np == NULL)

57 return (NULL);
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58 (void) nenset(np, 0, total);
35 (void) menmset(np, 0, num;
59 return (np);

60 }

__unchanged_portion_omtted_
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__unchanged_portion_onitted_

330 void *
331 cal l oc(size_t nelem size_t bytes)

2 {
333 void * ptr;
334 size_t size;
336 if (nelem==0 || bytes == 0) {
337 size = 0;
338 } else {
339 size = nelem* bytes;
341 /* check for overflow */
342 if ((size/ nelem) != bytes) {
343 errno = ENOVEM
344 return (NULL);
345 }
346
334 size_t size = nelem* bytes;
348 ptr = malloc(size);
349 if (ptr == NULL)
350 return (NULL);
351 (void) nenset(ptr, 0, size);
353 return (ptr);
354 }

__unchanged_portion_omtted_




