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* CDDL HEADER START

The contents of this file are subject to the terms of the
Conmmon 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:.opensolaris.org/os/licensing.
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* |f applicable, add the follow ng below this CDDL HEADER, with the

* fields enclosed by brackets "[]" replaced with your own identifying
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22 Copyright (c) 1992, 2010, Oracle and/or its affiliates. Al rights reserved.
23 */

24 /

25 Copyright (c) 2010, Intel Corporation.

26 Al rights reserved.

27 Copyri ght 2019, Joyent, Inc.

27

Copyri ght 2018 Joyent, Inc.
/

30 /* Copyrlght (c) 1984, 1986, 1987, 1988, 1989 AT&T */
/* Ri ghts Reser ved */

34 * Portions of this source code were derived from Berkeley 4.3 BSD
35 * under license fromthe Regents of the University of California.
36 */

38 /*
39 * UN X nachi ne dependent virtual menory support.
40 */

42 #incl ude <sys/types. h>
43 #incl ude <sys/param h>
44 #include <sys/systm h>
45 #include <sys/user.h>
46 #incl ude <sys/proc. h>
47 #include <sys/knem h>
48 #i ncl ude <sys/vmem h>
49 #include <sys/buf.h>
50 #incl ude <sys/cpuvar. h>
51 #include <sys/Igrp.h>
52 #include <sys/disp. h>
53 #include <sys/vm h>

54 #incl ude <sys/nmman. h>
55 #i nclude <sys/vnode. h>
56 #include <sys/cred. h>
57 #include <sys/exec. h>

new usr/src/uts/i86pc/vm vm nachdep. c

58 #incl ude <sys/exechdr. h>
59 #include <sys/debug. h>
60 #i ncl ude <sys/vmsystm h>
61 #include <sys/swap. h>

62 #include <sys/dunphdr.h>
63 #incl ude <sys/random h>

65 #i nclude <vni hat. h>

66 #i nclude <vnfas. h>

67 #include <vni seg. h>

68 #include <vnl seg_kp. h>
69 #include <vniseg_vn. h>
70 #include <vni page. h>

71 #include <vm seg_kmem h>
72 #include <vnm seg_kpm h>
73 #include <vnl vm dep. h>

75 #include <sys/cpu. h>
76 #include <sys/vm machparam h>
77 #include <sys/menlist.h>

78 #include <sys/bootconf.h> /* XXX the nenlist stuff belongs in menlist_plat.h */

79 #include <vni hat_i 86. h>

80 #i nclude <sys/x86_archext. h>
81 #include <sys/elf_386. h>

82 #include <sys/cm_err. h>

83 #incl ude <sys/archsystm h>
84 #include <sys/machsystm h>
85 #incl ude <sys/secflags. h>

87 #include <sys/vtrace. h>

88 #i nclude <sys/ddi dnareq. h>
89 #include <sys/promf.h>

90 #i ncl ude <sys/nemode. h>
91 #incl ude <sys/stack. h>

92 #include <util/qsort. h>

93 #i ncl ude <sys/taskq. h>

95 #ifdef __xpv

97 #include <sys/hypervisor. h>
98 #i ncl ude <sys/xen_mmu. h>
99 #incl ude <sys/balloon_inpl.h>

101 /*
102 * dommin O pages usable for DMA ar
103 distinct lists, ordered by incre
104 */

e kept pre-allocated and kept in
asing nfn.

ed devices */
ed | egacy devices */

pool for 32 bit dma limt
pool for 24 bit dma limt

/* how many tinmes did we try to shrink */
how many times did we really shrink */
how many tinmes did we grow */

105 static kmutex_t io_pool _| ock;

106 static kmutex_t contig_Tist_lock;
107 static page_t *io_pool _4g; /*
108 static page_t *io_pool _16m /*
109 static long io_pool _cnt;

110 static long io_pool _cnt_max = O;
111 #define DEFAULT_|I O POOL_M N 128
112 static long i o_pool _cnt_nin = DEFAULT_| O POOL_M N,
113 static long io_pool _cnt Iovwiter = 0;
114 static long io_pool _shrink_attenpts;
115 static |ong i o_pool _shri nks; /*
116 static long io_pool _grows; /*
117 static nfn_t start_nfn = 1;

118 static caddr_t io_pool _kva; I*

120 static int create_contig_pfnlist(ui

122 /*
123 * percentage of phys nemto hold i

use to alloc pages when needed */

nt_t);

n the i/o pool
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/

#define DEFAULT_I O_PCOL_PCT 2

static |ong io_pool _physmem pct = DEFAULT_I O_POOL_PCT;
static void page_ |o pool _sub(page_t **, page_t *, page_t *);
int ioalloc_dbg =

#endi f /* __xpv */

uint_t vac_colors = 1;

int |argepagesupport = 0;

extern uint_t page_create_new,

extern uint_t page_create_exists;

extern uint_t page_create_putbacks;

/*

* Allow users to disable the kernel’s use of SSE.
*/

extern int use_sse_pagecopy, use_sse_pagezero;

/*

* conbi ned nenory ranges from nmmode and nmenranges[] to manage single
* mode/ ntype dinension in the page |ists.

*/

typedef struct {
pfn_t

B mr _pfnl o;
pfn_t mr _pf nhi;
I nt mr _mode;
int mmr _nenr ange; /* index into nenranges[] */
int mmr _next; /* next |ower PA nmoderange */
int mmr _exi sts;

/* maintain page list stats */

pgent _t mmr_nt _cl pgent; /* cache list cnt */

pgcent _t mmr_nt _fl pgent [ MMU_PACGE_SI ZES]; /* free list cnt per szc */

pgcnt _t mmr_nt _totcnt; /* sum of cache and free lists */

#i f def DEBUG

struct mr_nts {
pgent _t mmr_nts_pgent;
int mr _nts_col ors;
pgent _t *mmr_nt sc_pgcent;
*mr_nts;

/* mode/ ntype szc stats */

#endi f

} moderange_t;

__unchanged_ portl on_om tted

“pfn_t *mentanges = &arch_nenranges[0];
int nranges = NUM MEM RANGES;

/*

* This conbi nes nem node_config and nmenranges into one data
*/structure to be used for page |ist nanagenent.

*

stati c moderange_t *mmoder anges;

static int moderangecnt;

static int ntype4g;

static int ntypelém

static int ntypetop;

mmoder ange_t *moder anges;

int moder angecnt ;

i nt nt ype4g;

i nt ntypelém

int nt ypet op; /* index of highest pfn ed mmoderange */

/*

* 49 nenory managenent variables for systens with nore than 4g of nenory:

*

* physical nenory below 4g is required for 32bit dma devices and, currently,
*

for kmem nenory. On systens with nore than 4g of nmenory, the pool of nenory
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bel ow 4g can be depl eted w thout any paging activity given that there is
likely to be sufficient nenory above 4g.

physmax4g is set true if the largest pfn is over 4g. The rest of the
4g nenory nanagenent code is enabl ed only when physmax4g is true.

maxnmemdg is the count of the nmaxi mum nunber of pages on the page lists
with physical addresses below 4g. It can be a lot |less then 4g given that
BI OS may reserve |arge chunks of space bel ow 4g for hot plug pci devices,
agp aperture etc.

freememitg nmi ntains the count of the nunber of avail able pages on the
page lists with physical addresses bel ow 4g.

DESFREEAG speci fies the desired amount of below 4g nenory. It defaults to
6% (desfreedgshift = 4) of nmaxnemig.

RESTRI CT4G_ALLOC returns true if freememdg falls bel ow DESFREE4AG
and the anount of physical menory above 4g is greater than freenemig.
In this case, page_get_* routines will restrict below 4g allocations
for requests that don't specifically require it.
/

T A S

#def i ne DESFREE4G (maxmemdg >> desfreedgshift)

#def i ne RESTRI CT4G_ALLCC \
(physmax4g && (freememig < DESFREE4AQ && ((freenemdg << 1) < freenen))

static pgent_t nmaxmen4g;

static pgent_t freemendg;

static Int physmax4g;

static int desfreedgshift = 4; /* maxnmemdg shift to derive DESFREE4G */
/*

* 16m menory managenent:

*

* reserve sone anount of physical nmenory bel ow 16m for | egacy devices.

*

* RESTRI CT16M ALLOC returns true if an there are sufficient free pages above

* 16mor if the 16m pool drops bel ow DESFREE16M

*

* |In this case, general page allocations via page_get_{free, cache}li st

* routines will be restricted fromallocating fromthe 16m pool. Allocations

* that require specific pfn ranges (page_get_anylist) and PG PANI C al |l ocati ons
* are not restricted.

*/

#defi ne FREEMEML6M MTYPE_FREENMEM nt ypel6m)

#def i ne DESFREE16M desfreel6m
#def i ne RESTRI CT16M ALLOC(freemem pgcnt, flags) \
(nmypelébm!= -1 && (freemem!= 0) && ((fI ags & PG_PANI C)
((freemem!= 0) && ((flags & PG PANIC) == 0)
((freemem >= ( FREEMEMLEM) ) \
(FREEMEML6M < ( DESFREE16M + pgcnt))))

= 0) &\

static pgent_t desfreelém = 0x380;

/*

* This can be patched via /etc/systemto allow ol d non- PAE aware devi ce
* drivers to use knemalloc’d nenory on 32 bit systems with > 4G g RAM
*/

int restricted_kmemalloc = 0;

#i f def VM _STATS

struct {
ul ong_t pga_all oc;
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281 ul ong_t pga_notfullrange;
282 ulong_t pga_nul | dmaattr;
283 ul ong_t pga_al | ocok;

284 ul ong_t pga_al |l ocfail ed;
285 ul ong_t pgma_al | oc;

286 ul ong_t pgna_al | ocok;

287 ulong_t pgna_all ocfail ed;
288 ul ong_t pgma_al | ocenpty;

289 } pga_vnstats;
__unchanged_portion_onitted_

1392 static int
1393 mmoder ange_cnp(const void *v1, const void *v2)

1394 {

1395 const mmoderange_t *nl = v1;

1396 const mmoderange_t *nR2 = v2;

1398 if (ml->mr_pfnlo < n2->mr_pfnlo)

1399 return (-1);

1400 return (mi->mr_pfnlo > n2->mr_pfnlo);
1401 }

1392 /*

1393 * mode_range_setup() initializes moderanges
1394 */

1403 voi d

1404 mmode_r ange_set up(moder ange_t *mmoder anges)
1405 {

1406 moder ange_t *np;

1407 size_t nr_ranges;

1408 si ze_t mode;

1398 moder ange_t *np = moder anges;

1399 int mode, nTi;

1400 int m ndex = O; /* current index into mmoderanges array */
1401 int i, ]

1402 pfn_t hi pf n;

1403 i nt last, hi;

1410 for (mode = 0, nr_ranges = 0, np = moder anges;

1411 mode < max_nmem nodes; mode++) {

1412 size_t mri = nranges - 1;

1405 for (mode = 0; mmode < max_nem nodes; mode++) {

1414 if (rrem node_confi g[rmode] . exi sts == 0)

1415 conti nue;

1409 nri = nranges - 1;

1417 whil e (MEMRANGEHI (nri) < nmem node_confi g[ mode]. physbase)
1418 nri--;

1420 while (nmri >= 0 & nem node_confi g[ mode] . physmax >=
1421 MEMRANGELQ(nTi)) {

1422 mp->mr _pfnl o = MAX(MEMRANGELQ(ni ),

1416 mmoder anges- >mmr _pf nl o = MAX( MEMRANGELQ(nTi ),
1423 mem _node_ confi g[ mode] . physbase) ;

1424 mp->mr _pfnhi = M N( NENRANGEHI (nri),

1418 moder anges- >mr _pf nhi = M N( MEMRANGEHI (nri),
1425 nem _node_conf i g[ mode] . physnax) ;

1426 np- >mr _mode = mode;

1427 np- >mMr _nmenrange = nri;

1428 np->mr _next = -1;

1429 np- >mr _exi sts = 1;

1430 np++;

1431 nr_ranges++;

1420 mmoder anges- >mmr _mode = mmode;
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1421 mmoder anges- >nmr _nmenr ange = nri;
1422 mmoder anges- >mr _exi sts = 1;
1423 mmoder anges++;
1424 m ndex++;
1432 if (mem. node confl g[ mode] . physmax > MEMRANGEHI (nti))
1433 ni --
1434 el se
1435 br eak;
1436 }
1437 }
1439 /*
1440 * moder angecnt can be larger than nr_ranges when nenory DR is
1441 * supposedly support ed.
1433 * For now do a sinple sort of the mmoderanges array to fill in
1434 * the mr_next fields. Since mindex is expected to be relatively
1435 * small, using a sinple Q(N*2) algorithm
1442 */
1443 VERI FY3U(nr _ranges, <=, mmoderangecnt);
1445 gsort (moder anges, nr_ranges, sizeof (rmmoderange_t), mmoderange_cnp);
1447 I*
1448 * |f some intrepid soul takes the axe to the nmenory DR code, we can
1449 * renpve ->mmr_next altogether, as we just sorted by ->mr_pfnlo order.
1450 *
1451 * The VERI FY3U() above can be "==" then too.
1452 */
1453 for (size_t i =1; i < nr_ranges; i++)
1454 moder anges[i].mr_next =i -
1456 ntypetop = nr_ranges - 1;
1457 mtypelém = pfn_2 n'type(PFN 16MEG - 1); /* Can be -1 ... */
1458 if (physmax4g)
1459 nmypedg = pfn_2_mype(Oxfffff);
1437 for (i = 0; i < mndex; i++)
1438 if (np[l] mr _pfnlo == 0) /* find | owest */
1439 br eak;
1440 }
1441 ASSERT(i < ni ndex)
1442 last =i;
1443 ntypelém = | ast;
1444 mp[l ast]. mr next = -1;
1445 for (i =0; T < mindex - 1; i++) {
1446 hlpfn:(pfn_t)( 1);
1447 hi = -1,
1448 /* find next highest mode range */
1449 for (j =0; j < mndex; j++) {
1450 if (mp[j]. m1r_pfn|o>np[last].nnr_pfnlo&&
1451 np[j].mr_pfnlo < hipfn) {
1452 hipfn = np[j].mr_pfnlo;
1453 hi =7j;
1454 }
1455 }
1456 mp[ hi]. mr_next = |ast;
1457 last = hi;
1458 1
1459 ntypetop = | ast;
1460 }
__unchanged_portion_onitted_
1958 /*

1959 * Called once at startup to configure page_coloring data structures and
1960 * does the 1st page_free()/page_freelist_add().

1961 */

1962 void
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1963 page_col ori ng_setup(caddr _t pcrenmaddr)

1964 {

1965
1966
1967
1968
1969

1971
1972
1973
1974

1976
1977

1979

1981
1982

1981
1982
1983
1984
1985
1986
1987
1988
1989
1990

1992
1993

1995
1996
1997

1999
2000
2001
2002
2003
2004
2005
2006

2007 }

int i;

int i

int k;
caddr _t addr;
int col ors;
/*

* do page coloring setup
*/
addr = pcnenaddr;

moder anges = (moderange_t *)addr;
addr += (moderangecnt * sizeof (mmoderange_t));

mmode_r ange_set up( moder anges) ;

if (physmax4g)
ntypedg = pfn_2_ntype(Oxfffff);

for (k = 0; k < NPC_MJTEX;, k++)
fpc_mutex[k] = (knutex_t *)addr;
addr += (max_mem nodes * sizeof (knutex_t));

}
for (k = 0; k < NPC_MJTEX; k++)
cpc_mutex[ k] = (krmutex_t *)addr;
addr += (max_mem nodes * sizeof (knutex_t));

page_freelists = (page_t ****)addr;
addr += (moder angecnt * sizeof (page_t ***));

page_cachel i sts = (page_t ***)addr;
addr += (mmoderangecnt * sizeof (page_t **));

for (i = 0; i < mmoderangecnt; i++)
page_freelists[i] = (page_t ***)addr;
addr += (mmu_page_si zes * sizeof (page_t **));

for (j =0; j < mu_page_sizes; j++) {
col ors = page_get _pagecol ors(j);
page_freelists[i][J] = (page_t **)addr;
addr += (colors * sizeof (page_t *));

page_cachelists[i] = (page_t **)addr;
addr += (page_colors * sizeof (page_t *));

}

__unchanged_portion_onitted_




