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1721 int

1722 el fcore(vnode_t *vp, proc_t *p, cred_t *credp, rlinB4_t rlimt, int sig,
1723 core_content _t content)

1724 {

1725 of fset _t poffset, soffset;

1726 O f dof fset;

1727 int error, i, nphdrs, nshdrs;

1728 int overflow = 0;

1729 struct seg *seg;

1730 struct as *as = p->p_as;

1731 uni on {

1732 Ehdr ehdr;

1733 Phdr phdr[1];

1734 Shdr shdr[1];

1735 } *bi gwad;

1736 size_t bigsize;

1737 size_t phdrsz, shdrsz;

1738 Ehdr *ehdr;

1739 Phdr *v;

1740 caddr _t brkbase;

1741 size_t brksize;

1742 caddr _t stkbase;

1743 size_t stksize;

1744 int ntries = 0;

1745 klwp_t *lwp = ttolwp(curthread);

1747 top:

1748 I*

1749 * Make sure we have everything we need (registers, etc.).

1750 */AII other |wps have already stopped and are in an orderly state.
1751 *

1752 ASSERT(p == ttoproc(curthread));

1753 prstop(0, 0);

1755 AS_LOCK_ENTER(as, &as->a_|lock, RWWR TER);

1756 nphdrs = prnsegs(as, 0) + 2; /* two CORE note sections */
1758 /*

1759 * Count the number of section headers we’'re going to need.
1760 */

1761 nshdrs = 0;

1762 if (content & (CC_CONTENT_CTF | CC_CONTENT_SYMIAB)) {

1763 (voi d) process_scns(content, p, credp, NULL, NULL, NULL, O,
1764 NULL, &nshdrs);

1765 }

1766 AS_LOCK_EXI T(as, &as->a_l ock);

1768 ASSERT(nshdrs == 0 || nshdrs > 1);

1770 /*

1771 * The core file contents nay required zero section headers, but if
1772 * we overflow the 16 bits allotted to the program header count in
1773 * the ELF header, we'll need that program header at index zero.
1774 */

1775 if (nshdrs == 0 && nphdrs >= PN_XNUM

1776 nshdrs = 1;

1778 phdrsz = nphdrs * sizeof (Phdr);

1779 shdrsz = nshdrs * sizeof (Shdr);

new usr/src/uts/comon/ exec/elf/elf.c

1781 bi gsi ze = MAX(si zeof (*bigwad), MAX(phdrsz, shdrsz));
1782 bi gwad = krmem al | oc(bi gsi ze, KM SLEEP);

1784 ehdr = &bi gwad- >ehdr;

1785 bzero(ehdr, sizeof (*ehdr));

1787 ehdr->e_i dent [ El _MAGD] = ELFMAQD;

1788 ehdr->e_ident[ El _MAGL] = ELFMAGL;

1789 ehdr->e_i dent[ El _MAR] = ELFMAR;

1790 ehdr->e_i dent[ El _VMAG3] = ELFMAG3;

1791 ehdr->e_i dent [ El _CLASS] = ELFCLASS;

1792 ehdr->e_type = ET_CORE;

1794 #if !defined(_LP64) || defined(_ ELF32_COVPAT)
1796 #if defined(__sparc)

1797 ehdr->e_ident [ El DATA] = ELFDATA2MSB;
1798 ehdr - >e_machi ne = EM SPARC,

1799 #elif defined(__i386) || defined(__i386_COVPAT)
1800 ehdr->e_ident[ El _DATA] = ELFDATA2LSB;
1801 ehdr->e_machi ne = EM 386;

1802 #el se

1803 #error "no recogni zed machine type is defined"
1804 #endi f

1806 #else /* !defined(_LP64) || defined(_ELF32_COVPAT) */

1808 #if defined(__sparc)

1809 ehdr->e_i dent [ El _DATA] = ELFDATA2MSB;

1810 ehdr - >e_machi ne = EM_SPARCV9;

1811 #elif defined(__and64)

1812 ehdr->e_ident[ El _DATA] = ELFDATA2LSB;

1813 ehdr->e_machi ne = EM AMD64;

1814 #el se

1815 #error "no recogni zed 64-bit nmachine type is defined"
1816 #endi f

1818 #endif /* !defined(_LP64) || defined(_ELF32_COVPAT) */

1820 /*

1821 * |f the count of program headers or section headers or the index
1822 * of the section string table can't fit in the mere 16 bits
1823 * shortsightedly allotted to themin the ELF header, we use the
1824 * extended formats and put the real values in the section header
1825 * as index 0.

1826 */

1827 ehdr->e_version = EV_CURRENT

1828 ehdr - >e_ehsi ze = si zeof (Ehdr)

1830 if (nphdrs >= PN_XNUM

1831 ehdr - >e_phnum = PN_XNUM

1832 el se

1833 ehdr - >e_phnum = (unsi gned short)nphdrs;

1835 ehdr->e_phoff = sizeof (Ehdr);

1836 ehdr->e_phentsi ze = sizeof (Phdr);

1838 if (nshdrs > 0)

1839 if (nshdrs >= SHN LORESERVE)

1840 ehdr - >e_shnum = 0;

1841 el se

1842 ehdr - >e_shnum = (unsigned short)nshdrs;

1844 if (nshdrs - 1 >= SHN_LORESERVE)

1845 ehdr->e_shstrndx = SHN_XI NDEX;
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el se

ehdr->e_shstrndx = (unsigned short)(nshdrs - 1);

ehdr->e_shoff = ehdr->e_phoff + ehdr->e_phentsize * nphdrs;

ehdr->e_shentsi ze = si zeof (Shdr)

}

if (error = core_wite(vp, U O SYSSPACE, (offset_t)O,
sizeof (Ehdr), rlimt, credp))
got o done;

poffset = sizeof (Ehdr)
sof fset = sizeof (Ehdr) + phdrsz;
dof fset = sizeof (Ehdr) + phdrsz + shdrsz;

v = &bi gwad- >phdr[0];
bzero(v, phdrsz);

setup_ol d_not e_header (&[0], p);

ehdr,

v[0].p_offset = doffset = roundup(doffset, sizeof (Wrd));

dof fset += v[0].p_filesz;

set up_not e_header (&v[ 1],

p);
v[1].p_offset = doffset = roundup(doffset, sizeof (Wrd));

dof fset += v[1].p_filesz;

mut ex_ent er (&p->p_l ock) ;

br kbase = p->p_brkbase;
brksi ze = p->p_brksi ze;
st kbase = p->p_usrstack - p->p_stksi ze;
stksize = p->p_stksize;

mut ex_exi t (&p->p_|l ock);
AS LCCK ( ENTER(as, &as->a_l ock, RWWRI TER);

for (seg AS_SEGFI RST(as); seg != NULL; seg = AS_SEGNEXT(as, seg)) {
caddr_t eaddr = seg->s_base + pr_getsegsize(seg, 0);

caddr_t saddr, naddr;

void *tnmp = NULL;

extern const struct seg_ops segspt_shnops;
extern struct seg_ops segspt_shnops;

for (saddr = seg->s_base; saddr < eaddr; saddr

uint_t prot;
size_t size;
int type;
vnode_t *nvp;

prot = pr_getprot(seg, 0, & np, &saddr,

= naddr) {

&naddr, eaddr);

prot & PROT_READ | PROT_WRI TE | PROT_| EXEC

if ((size = (slzet)(naddr - saddr)) =
conti nue;

if (i == nphdrs) {
over f | ow++;
conti nue;

e=PT LOAD;
ddr (Addr)(ulntptr _t)saddr;
_Mensz = size;
prot & PROT READ)
v[ii].p_ flags | = PF_R
prot & PROT_WRI TE)
v[i].p_flags | = PF_W

= 0)

new usr/src/uts/comon/ exec/elf/elf.c

1911
1912

1914
1915
1916
1917

1919
1920
1921

1923
1924
1925

1927
1928
1929
1930
1931
1932
1933
1934

1936
1937

1939
1940
1941
1942

1944
1945
1946
1947
1948

1950
1951
1952
1953

1955
1956
1957
1958

1960
1961
1962

1964
1965
1966

1968
1969
1970
1971

1973
1974
1975
1976

if (prot & PROT_EXEC)
v[i].p_flags | = PF_X;

/*

* Figure out which mappings to include in the core.
*

/

type = segop_gettype(seg, saddr);

if (saddr == stkbase && size == stksize) {
if (!(content & CC_CONTENT_STACK))
got o excl ude;

} else if (saddr == brkbase && size == brksize) {
if (!(content & OC_CC]\ITENT_HEA ))
got o excl ude;

} else if (seg->s_ops == &segspt_shnops) {
if (type & MAP_NORESERVE)
if (!(content & CC_CONTENT_DI SM)
got o excl ude;

} else {
if (!(content & CC_CONTENT_I SM)
got o excl ude;
}
} else if (seg->s_ops != &segvn_ops) {

got o excl ude;

} else if (type & MAP_SHARED) {
if (shngetid(p, saddr) != SHM D_NONE) {
if (!(content & CC_CONTENT_SHM )
got o excl ude;

} else if (segop_getvp(seg, seg->s_base,
&mwp) !'=0 || nvp == NULL ||
mvp->v_type = VREG {

if (!'(content & CC_CONTENT_SHANON))
goto excl ude;

} else {

if (!(content & CC_CONTENT_SHFI LE))
goto excl ude;

}

} else if (segop_getvp(seg, seg->s_base, &mwp) !=0 ||
nvp == NULL || nwvp->v_type != VREG {
if (!(content & CC_CONTENT_ANQON))
got o excl ude;

} else if (prot == (PROT_READ | PROT_EXEC)) {
if (!(content & CC_CONTENT_TEXT))
got o excl ude;

} else if (prot == PROT_READ) {
if (!(content & CC_CONTENT_RODATA))
got o excl ude;

} else {
if (!(content & CC_CONTENT_DATA))
got o excl ude;

}

dof fset = roundup(doffset, sizeof (Wrd));
v[i].p_offset = doffset;

v[i].p_filesz = size;

dof fset += si ze;
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i ++;

) ;
ASSERT(tnp == NULL);

}

AS_LOCK_EXI T(as, &as->a_l ock);

if (overflow || i I= nphdrs) {
if (ntries++ ==
kmem free(bl gwad, bigsize);
overflow = 0;
goto top;

}
crm_err (CE_WARN, "elfcore: core dunp failed for
"process %l; address space is changing", p->p_pid);

error = EIQ
goto done;
}
if ((error = core_write(vp, U O SYSSPACE, poffset,
v, phdrsz, rlimt, credp)) != 0)
got o done;
if ((error = wite_old_elfnotes(p, sig, vp, v[O].p_offset, rlinit,
credp)) !'=0)
got o done;
if ((error = wite_elfnotes(p, sig, vp, v[1].p_offset, rlinmt,
credp, content)) != 0)
goto done;

for (i =2; i < nphdrs; i++) {
prkillinfo_t killinfo
si gqueue_t *sq;

int sig, j;
if (v[i].p_filesz == 0)

conti nue;
/*
* |f dunping out this segnent fails, rather than failing
* the core dunp entirely, we reset the size of the mapping
* to zero to indicate that the data is absent fromthe core
* file and or in the PF_SUNWFAILURE flag to differentiate
* this from mappings that were excluded due to the core file
* content settings.
*/

if ((error = core_seg(p, vp, Vv[i].p_offset,
(caddr_t)(uintptr_t)v[i].p_vaddr, v[i].p_filesz,
rlimt, credp)) == 0) {
continue;
}
if ((sig = lwp->lwp_cursig) == 0) {
/*
* Ve failed due to something other than a signal.
* Since the space reserved for the segnment is now
* unused, we stash the errno in the first four
* bytes. This undocunmented interface will let us
* understand the nature of the failure.
*
/
v

oid) core_wite(vp, U O SYSSPACE, v[i].p_offset,
&error, sizeof (error), rlimt, credp);

0;
PF_SUNW FAI LURE;
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6
if ((error = core_write(vp, U O SYSSPACE,
pof fset + sizeof (v[i]) * i, &I[i], sizeof (v[i]),
rlimt, credp)) !'=0)
goto done;
cont i nue;
}
/*
* W took a signal. W want to abort the dunp entirely, but
* we al so want to indicate what failed and why. W therefore
* use the space reserved for the first failing segnent to
* write our error (which, for purposes of conpatability with
* ol der core dunp readers, we set to EINTR) followed by any
* siginfo associated with the signal.
*
bzero(&killinfo, sizeof (killinfo));
killinfo.prk_error = EINTR
sq = sig == SIGKILL ? curproc->p_killsqgp : |wp->lwp_curinfo
if (sg !'= NULL) {
bcopy(&sq->sq_info, &killinfo.prk_info,
si zeof (sg->sqg_info));
} else {
killinfo.prk_info.si_signo = | wp->l wp_cursig;
killinfo.prk_info.si_code = SI_NO NFQ,
}
#if (defined(_SYSCALL32_IMPL) || defined(_LP64))
/*
* If this is a 32-bit process, we need to translate fromthe
* pative siginfo to the 32-bit variant. (Core readers nust
* always have the sanme data npdel as their target or nust
* be aware of -- and conpensate for -- data nodel differences.)
*
/
if (curproc->p_nodel == DATAMODEL_I LP32) {

#endi f

siginfo32_t si32;

siginfo_kto32((k_siginfo_t *)&killinfo.prk_info, &si32);
bcopy(&si 32, &killinfo.prk_info, sizeof (si32))

(void) core_wite(vp, U O SYSSPACE, v[i].p_offset,
&killinfo, sizeof (killinfo), rlimt, credp);

/*

* For the segment on which we took the signal, indicate that

* its data now refers to a siginfo.

*/

v[i].p_filesz = 0;

v[i].p_flags | = PF_SUNW FAI LURE | PF_SUNWKI LLED |
PF_SUNW SI G NF

*

* And for every other segnent, indicate that its absence
* is due to a signal.

*/
for (j =i + 1; j < nphdrs j+t) {
v[j]l.p_files 0;
v[ij].p_flags |— PF SUNW FAI LURE | PF_SUNW KI LLED;
}
/*

* Finally, wite out our nodified program headers.
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2109 */

2110 if ((error = core_wite(vp, U O SYSSPACE,

2111 pof fset + sizeof (v[i]) * i, &I[i],

2112 sizeof (v[i]) * (nphdrs - i), rlimt, credp)) !=0)
2113 goto done;

2115 br eak;

2116 }

2118 if (nshdrs > 0) {

2119 bzer o( &i gwad- >shdr[ 0], shdrsz);

2121 if (nshdrs >= SHN_LORESERVE)

2122 bi gwad- >shdr[ 0] . sh_si ze = nshdrs;

2124 if (nshdrs - 1 >= SHN_LORESERVE)

2125 bi gwad- >shdr[0] . sh_link = nshdrs - 1;

2127 if (nphdrs >= PN_XNUM

2128 bi gwad- >shdr[0] . sh_i nfo = nphdrs;

2130 if (nshdrs > 1)

2131 AS_LOCK_ENTER(as, &as->a_|lock, RWWR TER);
2132 if ((error = process_scns(content, p, credp, vp,
2133 &bi gwad- >shdr[ 0], nshdrs, rlimt, &doffset,
2134 NULL)) !'= 0)

2135 AS_LOCK_EXI T(as, &as->a_l ock);

2136 got o done;

2137

2138 AS_LOCK_EXI T(as, &as->a_| ock);

2139 }

2141 if ((error = core_wite(vp, U O _SYSSPACE, soffset,
2142 &bi gwad- >shdr[ 0], shdrsz, rlimt, credp)) != 0)
2143 goto done;

2144 1

2146 done:

2147 kmem f ree(bi gwad, bigsize);

2148 return (error);

2149 }

__unchanged_portion_omtted_
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98 size_t pagev_lim= 256 * 1024; /* limt on nunber of pages in prpagev_t */

100 extern const struct seg_ops segdev_ops; /* needs a header file */
101 extern const struct seg_ops segspt_shnops; /* needs a header file */
100 extern struct seg_ops segdev_ops; /* needs a header file */
101 extern struct seg_ops segspt_shnops; /* needs a header file */

103 static int

104 static void cl ear _wat ched_page(proc_t *, caddr_t, caddr_t, ulong_t);

106 /*

107 * Choose an Iwp fromthe conplete set of Iwps for the process.

108 * This is called for any operation applied to the process

109 * file descriptor that requires an |wp to operate upon.

110 *

111 * Returns a pointer to the thread for the selected LW,

112 * and with the dispatcher lock held for the thread.

113 *

114 * The algorithmfor choosing an Iwp is critical for /proc semantics;

115 * don't touch this code unless you know all of the inplications.
116 */

117 kthread_t *

118 prchoose(proc_t *p)

119 {

120 kt hread_t *t;

121 kt hread_t *t_onproc = NULL; /* running on processor */

122 kthread_t *t_run = NULL; /* runnabl e, on disp queue */

123 kthread_t *t_sleep = NULL; /* sl eeping */

124 kt hread_t *t_hold = NULL; /* sl eeping, performng hold */

125 kthread_t *t_susp = NULL; /* suspended stop *

126 kthread_t *t_jstop = NULL; /* jobcontrol stop, wo directed stop */
127 kt hread_t *t_jdstop = NULL; /* jobcontrol stop with directed stop */
128 kt hread_t *t_req = NULL; /* requested stop */

129 kthread_t *t_istop = NULL /* event-of-interest stop */

130 kthread_t *t_dtrace = NULL; /* DIrace stop */

132 ASSERT( MUTEX_HELD( &p- >p_| ock) ) ;

134 I

135 * |f the agent Iwp exists, it takes precedence over all others.
136 *

137 if ((t = p->p_agenttp) != NULL) {

138 thread_| ock(t);

139 return (t);

140 }

142 if ((t = p->p_tlist) == NULL) /* start at the head of the list */
143 return (t);

144 do { /* for eacn Iwp in the process */

145 if (VSTOPPED(t)) { /* virtually stopped */

146 if (t_req == NULL)

147 _req =t;

148 conti nue

149 }

151 thread_| ock(t); /* make sure thread is in good state */
152 switch (t->t_state) {

153 defaul t:

154 pani c("prchoose: bad thread state %, thread Ox%",

set _wat ched_page(proc_t *, caddr_t, caddr_t, ulong_t, ulong_t);

new usr/src/uts/comon/fs/proc/prsubr.c

155 t->t_state, (void *)t);

156 | * NOTREACHED* /

157 case TS_SLEEP:

158 /*thisisfilthy */

159 if (t->t_wchan == (caddr t)&p >p_hol dl wps &&
160 t->t_wchan0 == NULL)

161 if (t_hold == NJLL)

162 t_hold = t;

163 } else {

164 if (t_sleep == NULL)

165 t_sleep =t;

166 }

167 br eak;

168 case TS_RUN:

169 case TS_WAIT:

170 if (t_run == NULL)

171 t_run =t;

172 break;

173 case TS_ONPROC:

174 if (t_onproc == NULL)

175 t_onproc = t;

176 break;

177 case TS ZOWB: /* last possible choice */
178 br eak;

179 case TS_STOPPED:

180 “switch (t->t_whystop) {

181 case PR_SUSPENDED:

182 Tif (t_susp == NULL)

183 t_susp = t;

184 br eak;

185 case PR_JOBCONTROL:

186 if (t->t_proc_flag & TP_PRSTOP) {
187 if (t_jdstop == NULL)

188 t_jdstop =t;

189 } else {

190 if (t_j stop == NULL)

191 t_jstop = t;

192 }

193 break;

194 case PR _REQUESTED:

195 if (t->t_dtrace_stop &% t_dtrace == NULL)
196 t_dtrace = t;

197 else if (t _req == NULL)

198 Teq =

199 br eak;

200 case PR_SYSENTRY:

201 case PR_SYSEXIT:

202 case PR_SI GNALLED:

203 case PR_FAULTED:

204 /*

205 * Make an Ilwp calling exit() be the
206 * last Iwp seen in the process.
207 */

208 if (t_istop == NULL ||

209 (t_istop->t_whystop == PR_SYSENTRY &&
210 t_istop->t_whatstop == SYS_ exit))
211 t istop = t;

212 br eak;

213 case PR_CHECKPO NT: /* can’t happen? */
214 break;

215 defaul t:

216 pani c("prchoose: bad t_whystop %,
217 t->t_whystop, (void *)t);

218 | * NOTREACHED* /

219 }

220 br eak;

thread Ox%",
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221 }

222 t hread_unl ock(t);
223 } while ((t =t->t_forw) != p->p_tlist);
225 if (t_onproc)

226 t = t_onproc;

227 else if (t_run)

228 t =t_run;

229 else if (t_sleep)

230 t = t_sleep;

231 else if (t_jstop)

232 t = t_jstop;

233 else if (t_jdstop)

234 t = t_jdstop;

235 else if (t_istop)

236 t = t_istop;

237 else if (t_dtrace)

238 t = t_dtrace;

239 else if (t_req)

240 t =t _req;

241 else if (t_hold)

242 t = t_hold;

243 else if (t_susp)

244 t = t_susp;

245 el se /* TS_ZOWB */
246 t = p->p_tlist;
248 if (t !'= NULL)

249 thread_| ock(t);
250 return (t);

251 }

___unchanged_portion_onitted_
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8252
8253

EFAULT - nmenory pertains to a regular file mapped shared and
and DDl _UMEMLOCK_LONGTERM fl ag is set

8219 /*
8220 * A consolidation private function which is essentially equivalent to
8221 * ddi _unem.|ock but with the addition of argunments ops_vector and procp.
8222 * A call to as_add_callback is done if DDl _UVEMLOCK _LONGTERM i s set, and
8223 * the ops_vector is valid.
8224 *
8225 * Lock the virtual address range in the current process and create a
8226 * ddi _unem cookie (of type UVEM LOCKED). This can be used to pass to
8227 * ddi _unem.iosetup to create a buf or do devmap_unmem setup/remap to export
8228 * to user space.
8229 *
8230 * Note: The resource control accounting currently uses a full charge nodel
8231 * in other words attenpts to | ock the sanme/overl appi ng areas of nenory
8232 * will deduct the full size of the buffer fromthe projects running
8233 * counter for the device |ocked nenory.
8234 *
8235 * addr, size should be PACESI ZE al i gned
8236 *
8237 * flags - DDl _UVEM.OCK_READ, DDI _UVEM.OCK WRI TE or both
8238 * identifies whether the locked memory will be read or witten or both
8239 * DDl _UVEMLOCK_LONGTERM nust be set when the locking will
8240 * be maintained for an indefinitely long period (essentially permanent),
8241 * rather than for what would be required for a typical 1/0O conpletion.
8242 * \\en DDl _UMEML.OCK_LONGTERM is set, umem.|ockmemory will return EFAULT
8243 * if the nenory pertains to a regul ar file which is mapped MAP_SHARED.
8244 * This is to prevent a deadlock if a file truncation is attenpted after
8245 * after the locking is done.
8246 *
8247 * Returns 0 on success
8248 * EINVAL - for invalid paraneters
8249 * EPERM ENOMEM and ot her error codes returned by as_pagel ock
8250 * ENOVEM - is returned if the current request to | ock nenory exceeds
8251 * *. max- | ocked- nenory resource control val ue.

*

*
8254 * EAGAIN - could not start the ddi _unem.unl ock list processing thread
8255 */
8256 int
8257 umem | ocknmenory(caddr _t addr, size_t len, int flags, ddi_unem cookie_t *cookie,
8258 struct unem cal | back_ops *ops_vector,
8259 proc_t *procp)
8260 {
8261 int error;
8262 struct ddi _umem cooki e *p;
8263 voi d (*driver_call back) () = NULL;
8264 struct as *as;
8265 struct seg *seg;
8266 vnode_t *vp;
8268 /* Al'l ow device drivers to not have to reference "curproc" */
8269 if (procp == NULL)
8270 procp = curproc;
8271 as = procp->p_as;
8272 *cooki e = NULL; /* in case of any error return */
8274 /* These are the only three valid flags */
8275 if ((flags & ~(DDI _UMEM.OCK_READ | DDI _UMEM.OCK_W\RI TE |
8276 DDI_UVEM.OCK_LONGTERM) ) ! = 0)

8277 return (EINVAL);
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8279
8280
8281

8283
8284
8285

8287
8288

8290
8291
8292
8293
8294
8295
8296
8297
8298
8299
8300
8301
8302

8304
8305
8306
8307
8308
8309

8311
8312

8314
8315
8316
8317
8318
8319

8321
8322

8324
8325
8326
8327
8328
8329

8331
8332
8333
8334
8335

8337
8338
8339
8340
8341
8342
8343

/* At |east one (can be both) of the two access flags nust be set */
if ((flags & (DDl _UMEMLOCK_READ | DDI _UMEMLOCCK _WRITE)) == 0)
return (EINVAL);

/* addr and | en nust be page-aligned */
if (((uintptr_t)addr & PAGEOFFSET) != 0)
return (EINVAL);

if ((len & PAGEOFFSET) != 0)
return (EINVAL);

/*
* For longtermlocking a driver callback nmust be specified; if
* not longtermthen a callback is optional.
*
/
if (ops_vector != NULL) {
if (ops_vector->cbo_umem cal | back_version !=
UVEM_CALLBACK_VERSI ON)
return (EINVAL);
el se
driver_cal | back = ops_vector->cbo_unem | ock_cl eanup;

}
if ((driver_callback == NULL) && (flags & DDl _UMEM.OCK_LONGTERM )
return (EINVAL);

/*
* Call i_ddi _unemunl ock_thread_start if necessary. It wll
* be called on first ddi _umem.|ock or umem.|ocknmenory call.
*/

if (ddi _umem unl ock_thread == NULL)
i _ddi _umem unl ock_t hread_start();

/* Allocate nenory for the cookie */
p = kmem zal | oc(si zeof (struct ddi _umem cookie), KM SLEEP);

/* Convert the flags to seg_rw type */

if (flags & DDl _UMEMLOCK_WVRI TE) {
p->s_flags = S_WRI TE;

} else {

) p->s_flags = S _READ;

/* Store procp in cookie for later iosetup/unlock */
p->procp = (void *)procp;

/*

* Store the struct as pointer in cookie for later use by

* ddi _unmem unl ock. The proc->p_as will be stale if ddi _umem unl ock
* is called after relvmis called.

*/

p->asp = as;

/*
* The size field is needed for |ockmem accounting.
*
/
p->size = len;

init_| ockedmsm rctl_flag(p);
if (umam_incr_devl ockmem(p) != 0) {
/* The requested nmenory cannot be | ocked
kn‘iam f ree(p, si zeof (struct ddi _unem cookie));

*cooki e = (ddi _umem cooki e_t ) NULL;
return (ENOVEM ;
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8372
8371
8372
8373
8374
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8379
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8381
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8383
8384
8385
8386
8387
8388
8389
8390
8391
8392
8393
8394

8397
8398
8399
8400
8401
8402
8403
8404
8405
8406
8407

}

/* Lock the pages corresponding to addr, len in nenory */
error = as_pagel ock(as, &(p->pparray), addr, len, p->s_flags);
if (error 1'=0)

umrem decr _devl ockmen(p) ;

kmem free(p, sizeof (struct ddi _umem cookie));

*cooki e = (ddi _umem cooki e_t) NULL;

return (error);

}
/*
* For longterm|ocking the addr nust pertain to a seg_vn segment or
* or a seg_spt segnent.
* If the segnent pertains to a regular file, it cannot be
* mapped MAP_SHARED.
* This is to prevent a deadlock if a file truncation is attenpted
* after the locking is done.
* Doing this after as_pagel ock guarantees persistence of the as; if
* an unacceptabl e segment is found, the cleanup includes calling
* as_pageunl ock before returning EFAULT.
*
* segdev is allowed here as it is already |ocked. This allows
* for nenory exported by drivers through mmap() (which is already
*/Iocked) to be allowed for LONGTERM
*

if (flags & DDI _UMEM.OCK_LONGTERM {
extern const struct seg_ops segspt_shnops;
extern const struct seg_ops segdev_ops;
extern struct seg_ops segspt_shnops;
extern struct seg_ops segdev_ops;
AS_LOCK_ENTER(as, &as->a_| ock, RW READER);
for (seg = as_segat(as, addr); ; seg = AS_SEGNEXT(as, seg)) {
if (seg == NULL || seg->s_base > addr + |en)
br eak;
if (seg->s_ops == &segdev_ops)
conti nue;
if (((seg->s_ops != &egvn_ops) &&
(seg->s_ops ! = &segspt_shnops)) ||
((segop_getvp(seg, addr, &p) == 0 &&
vp !'= NULL && vp->v_type == VREG &&
(segop_gettype(seg, addr) & MAP_SHARED))) {
as_pageunl ock(as, p->pparray,
addr, len, p->s_flags);
AS_LOCK_EXI T(as, &as->a_l ock);
unem decr _devl ockmen(p) ;
kmem free(p, sizeof (struct ddi_unem cookie));
*cooki e = (ddi _unem cooki e_t) NULL;
return (EFAULT);
}

AS_LOCK_EXI T(as, &as->a_|l ock);

/* Initialize the fields in the ddi _umem cookie */
p- >cvaddr = addr;
p->type = UMEM LOCKED,
If (driver_callback != NULL)
/* i _ddi _unem unl ock and unem_ | ock_undo may need the cookie */
p- >cook_refcnt = 2;
p- >cal | backs = *ops_vector;
} else {
/* only i_ddi _umme_unl ock needs the cookie */
p- >cook_refcnt = 1;
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8409 *cooki e = (ddi _unem cooki e_t)p;

8411 *

8412 * |f a driver callback was specified, add an entry to the
8413 * as struct callback list. The as_pagel ock above guarant ees
8414 * the persistence of as.

8415 *

8416 if (driver_callback) {

8417 error = as_add_cal | back(as, unem.|ock_undo, p, AS _ALL_EVENT,
8418 addr, Ten, KM SLEEP);

8419 if (error 1= 0)

8420 as_pageunl ock(as, p->pparray,

8421 addr, len, p->s_flags);

8422 urmem decr _devl ockmen(p) ;

8423 kmem free(p, sizeof (struct ddi _umem cookie));
8424 *cooki e = (ddi _umem cooki e_t) NULL;

8425 }

8426

8427 return (error);

8428 }

__unchanged_portion_omtted_



new usr/ src/ uts/comon/os/ urw. c 1 new usr/ src/ uts/comon/ os/ urw. c
LR R R R EEEEEREREREREEEEEEEEEEEEEEEEREEEREREREEEEEEEEEESES] 60 St atl ] lnt
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new usr/src/uts/comon/os/ urw. c 62 {
6154 const-ify segnment ops structures 63 struct segvn_data *svd;
LEEE R R R R EE SRR EEEEEEEEEEEEEREEE SRR EEEEEEEEEEEEREEEEEEEEEESE] 64 Vr‘IOde t *V ’
1/* 65 vattr_t vattr;
2 * CDDL HEADER START
3 * 67 /*
4 * The contents of this file are subject to the terms of the 68 * Fail if the page doesn't map to a page in the underlying
5 * Common Devel opnent and Distribution License (the "License"). 69 * mapped file, if an underlying mapped file exists.
6 * You may not use this file except in conpliance with the License. 70 */
7 * 71 vattr.va_mask = AT_SI ZE;
8 * You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE 72 if (seg->s_ops == &segvn_ops &&
9 * or http://ww. opensol aris.org/os/licensing. 73 segop_getvp(seg, addr, &p) == 0 &&
10 * See the License for the specific |anguage governi ng perm ssions 74 vp !'= NULL && vp->v_type == VREG &&
11 * and limtations under the License. 75 VOP_CETATTR(vp, &vattr, 0, CRED(), NULL) == 0) {
12 * 76 u_offset_t size = roundup(vattr.va_size, (u_offset_t)PAGESIZE);
13 * When distributing Covered Code, include this CDDL HEADER in each 77 u_of fset_t offset = segop_getoffset(seg, addr);
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 79 if (offset >= size)
16 * fields enclosed by brackets "[]" replaced with your own identifying 80 return (0);
17 * information: Portions Copyright [yyyy]l [nane of copyright owner] 81 }
18 *
19 * CDDL HEADER END 83 /*
20 */ 84 * Fail if this is an | SMshared segnment and the address is
21 | * 85 * not within the real size of the spt segnent that backs it.
22 * Copyright 2007 Sun Mcrosystens, Inc. Al rights reserved. 86 *
23 * Use is subject to license terns. 87 if (seg->s_ops == &segspt_shnops &&
24 =/ 88 addr >= seg->s_base + spt_real size(seg))
89 return (0);
26 /* Copyright (c) 1984, 1986, 1987, 1988, 1989 AT&T */
27 |* Al Rights Reserved */ 91 I*
92 * Fail if the segnent is napped from/dev/null.
29 #include <sys/atom c. h> 93 * The key is that the mapping cones from segdev and the
30 #include <sys/errno. h> 94 * type is neither MAP_SHARED nor MAP_PRI VATE.
31 #include <sys/stat.h> 95 */
32 #include <sys/nodctl.h> 96 if (seg->s_ops == &segdev_ops &&
33 #include <sys/conf.h> 97 ((segop_gettype(seg, addr) & (MAP_SHARED | MAP_PRI VATE)) == 0))
34 #include <sys/systm h> 98 return (0);
35 #include <sys/ddi.h>
36 #include <sys/sunddi.h> 100 /*
37 #include <sys/cpuvar. h> 101 * Fail if the page is a MAP_NORESERVE page that has
38 #include <sys/knem h> 102 * not actually materialized.
39 #include <sys/strsubr.h> 103 * We cheat by knowi ng that segvn is the only segnent
40 #incl ude <sys/sysmacros. h> 104 * driver that supports MAP_NORESERVE.
41 #incl ude <sys/frame. h> 105 *
42 #include <sys/stack. h> 106 if (seg->s_ops == &segvn_ops &&
43 #incl ude <sys/proc. h> 107 (svd = (struct segvn_data *)seg->s_data) != NULL &&
44 #include <sys/priv.h> 108 (svd->vp == NULL || svd->vp->v_type != VREGQ &&
45 #incl ude <sys/policy. h> 109 (svd->flags & MAP_NORESERVE)) {
46 #incl ude <sys/ontrap. h> 110 1=
47 #include <sys/vnsystm h> 111 * Quilty knowl edge here. W know t hat
48 #incl ude <sys/prsystm h> 112 * segvn_incore returns nore than just the
113 * Jow order bit that indicates the page is
50 #include <vni as. h> 114 * actually in menory. |If any bits are set,
51 #include <vni seg. h> 115 * then there is backing store for the page.
52 #include <vnl seg_dev. h> 116 */
53 #include <vniseg_vn. h> 117 char incore = 0;
54 #include <vnl seg_spt. h> 118 (voi d) segop_incore(seg, addr, PAGESIZE, &incore);
55 #include <vm seg_knem h> 119 if (incore == 0)
120 return (0);
57 extern const struct seg_ops segdev_ops; /* needs a header file */ 121 }
58 extern const struct seg_ops segspt_shnops; /* needs a header file */ 122 return (1);
57 extern struct seg_ops segdev_ops; /* needs a header file */ 123 }
58 extern struct seg_ops segspt_shnops; /* needs a header file */ __unchanged_portion_onitted_
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__unchanged_portion_onitted_

102 typedef struct seg {
103 caddr _t s_base;

104 size_t s_size;

105 uint_t s_szc;

106 uint_t s_flags;

107 struct as *s_as;

108 avl _node_t s_tree;

109 const struct seg_ops *s_ops;
109 struct seg_ops *s_ops;
110 voi d *s_dat a;

111 kmut ex_t s_pnt x;

112 pcache_link_t s_phead;
113 } seg_t;

__unchanged_portion_omtted_

—— e~ —

* ok % ok ok ok 3k k k

base virtual address */

size in bytes */

max page size code */

flags for segnent, see bel ow */
contai ni ng address space */
AVL tree links to segs in this as */
ops vector: see bel ow */

ops vector: see bel ow */
private data for instance */
protects seg’s pcache list */
head of seg’ s pcache list */
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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
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *
19 * CDDL HEADER END
*/

22 /*
23 * Copyright 2010 Sun M crosystens, Inc. Al rights reserved.
24 * Use is subject to license terns.

25 */

27 I+ Copyright (c) 1984, 1986, 1987, 1988, 1989 AT&T */

28 /| * Al Rights Reserved */

30 /*

31 * University Copyright- Copyright (c) 1982, 1986, 1988

32 * The Regents of the University of California

33 * Al Rights Reserved

34 *

35 * University Acknow edgnent- Portions of this document are derived from
36 * software devel oped by the University of California, Berkeley, and its
37 * contributors.

38 */

40 /*

41 * VM - segnent of a napped devi ce.

42~

43 * This segnent driver is used when mappi ng character special devices.
*/

46 #incl ude <sys/types. h>

47 #include <sys/t_I| ock. h>

48 #include <sys/sysnacros. h>
49 #include <sys/vtrace. h>

50 #include <sys/systm h>

51 #include <sys/vmsystm h>
52 #incl ude <sys/nmman. h>

53 #include <sys/errno. h>

54 #incl ude <sys/knmem h>

55 #include <sys/cmm_err. h>
56 #i ncl ude <sys/vnode. h>

57 #include <sys/proc. h>

58 #i ncl ude <sys/conf.h>

59 #include <sys/debug. h>

60 #incl ude <sys/ ddi devmap. h>
61 #include <sys/ddi _inpl funcs. h>
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62

127

#i ncl ude <sys/|grp. h>

#i ncl ude <vni page. h>

#i ncl ude <vni hat. h>

#i ncl ude <vni as. h>

#i ncl ude <vni seg. h>

#i ncl ude <vni seg_dev. h>
#incl ude <vnl seg_kp. h>
#i ncl ude <vnm seg_knmem h>
#i ncl ude <vni vpage. h>

#i ncl ude <sys/sunddi. h>

#i ncl ude <sys/esunddi.h>

#i ncl ude <sys/fs/snode. h>

#i f DEBUG

int segdev_debug;

#defi ne DEBUGF(| evel, args) { if (segdev_debug >= (level)) cm_err args; }

#el se

#def i ne DEBUGH(| evel , args)

#endi f

/* Default timeout for devmap context nanagenent */

#define CTX_TI MEQUT_VALUE 0

#define HOLD DHP_LOCK(dhp) if (dhp->dh flags & DEVMAP_ALLOW REMAP) \
{ mutex_enter(&hp->dh_l ock); }

#defi ne RELE_DHP_LOCK(dhp) if (dhp->dh_flags & DEVMAP_ALLOW RENVAP) \
{ nutex_exit (&hp->dh_| ock); }

#defi ne round_down_p2(a, s) ((a) & ~((s) - 1))
#define round_up_p2(a, s) (((a) +(s) - 1) &~((s) - 1))
/*
* VA _PA_ALI GNED checks to see if both VA and PA are on pgsi ze boundary
* VA_PA_PGSI ZE_ALI GNED check to see if VAis aligned with PA w.r.t. pgsize
*/
#defi ne VA _PA ALl GNED(uvaddr, paddr, pgsize) \
(uvaddr | paddr) &(pgsize - 1)) ==0)

#defi ne VA _PA_PGSI ZE_AL|I GNED( uvaddr, paddr, pgsize) \

(((uvaddr ™ paddr) & (pgsize - 1)) == 0)
#def i ne vpgtob(n) ((n) * sizeof (struct vpage)) /* For brevity */
#def i ne VTOCVP(vp) (VTOS(vp) - >s_conmmonvp) /* we "know' it’'s an snode */

static struct devmap_ctx *devmapctx_list = NULL;
static struct devmap_softlock *devmap_slist = NULL;

/
mut ex, vnode and page for the page of zeros we use for the trash mappings.
One trash page is allocated on the first ddi _umemsetup call that uses it
XXX Eventual 'y, we may want to conbine this with what segnf does when all
hat |ayers inplement HAT_NOFAULT.

The trash page is used when the backing store for a userland mapping is
renoved but the application semantics do not take kindly to a SI GBUS.

In that scenario, the applications pages are mapped to sone dummy page
whi ch returns garbage on read and wites go into a common pl ace.

(Perfect for NO FAULT senantics)

The device driver is responsible to communicating to the app with some
ot her mechani smthat such renmappi ng has happened and the app shoul d take
corrective action.

We can al so use an anonynpus nenory page as there is no requirement to

B I
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128 * keep the page | ocked, however this conplicates the fault code. RFE.
129 */

130 static struct vnode trashvp;

131 static struct page *trashpp;

133 /* Non-pageabl e kernel menory is allocated fromthe unemnp_arena. */
134 static vmemt *unem.np_arena;

136 /* Set the cookie to a value we know will never be a valid umem cookie */
137 #define DEVMAP_DEVMEM COXXI E ((ddi _unmem cooki e_t ) Ox1)

139 /*

140 * Macros to check if type of devmap handl e

141 */

142 #define cookie_is_devmen(c) \

143 ((c) == (struct ddi _umem cooki e *) DEVIVAP_DEVMEM COXKI E)

145 #define cookie_is_pmen(c) \

146 ((c) == (struct ddi _umem cooki e *) DEVVAP_PMEM COXI E)

148 #define cookie_is_kpnmen{c) (!cookie_is_devmen(c) && !cookie_is_prmen(c) &&\
149 ((c)->type == KVEM PAGEABLE))

151 #define dhp_i s_devren(dhp) \

152 (cooki e_i s_devnen( (struct ddi _umem cooki e *)((dhp)->dh_cookie)))
154 #define dhp_i s_pmen(dhp)

155 (cookie_is_pmen((struct dd| _unmem cooki e *) ((dhp)->dh_cookie)))
157 #define dhp_i s_kpnmen(dhp) \

158 (cooki e_i s_kpmen( (struct ddi _umem cooki e *)((dhp)->dh_cookie)))
160 /*

161 * Private seg op routines.

162 */

163 static int segdev_dup(struct seg *, struct seg *);

164 static int segdev_unmap(struct seg *, caddr_t, size_t);

165 static void segdev_free(struct seg *);

166 static faultcode_t segdev_fault(struct hat *, struct seg *, caddr_t, size_t,
167 enum faul t _type, enum seg rw;

168 static faultcode_t segdev_faulta(struct seg , caddr_t);

169 static int segdev_setprot (struct seg *, caddr_t , size_t, uint_t);
170 static int segdev_checkprot (struct seg *, caddr_t, size_t, uint_t);
171 static void segdev_badop(voi d);

172 static int segdev_sync(struct seg *, caddr_t, size_t, int, uint_t);
173 static size_t segdev_i ncore(struct seg *, caddr_t, size_t, char *);
174 static int segdev_| ockop(struct seg *, caddr_t, size_t, int, int,
175 ulong_t *, size_t);

176 static int segdev_getprot(struct seg *, caddr_t, size_t, uint_t *);
177 static u_offset_t segdev_getof f set (struct seg *, caddr_t);

178 static int segdev_gettype(struct seg *, caddr_t)

179 static int segdev_getvp(struct seg *, caddr_t, struct vnode **);
180 static int segdev_advi se(struct seg *, caddr_t, size_t, uint_t);
181 static int segdev_pagel ock(struct seg *, caddr_t, size_t,

182 struct page ***, enum | ock_type, enum seg_rw);

183 static int segdev_get nem d(struct seg *, caddr_t, nmemd_t *);

185 /*

186 * XXX this struct is used by rootnex_map_fault to identify

187 * the segnent it has been passed. So if you nake it

188 * "static" you'll need to fix rootnex_map_fault.

189 */

190 const struct seg_ops segdev ops = {
190 struct seg ops segdev_ ops

191 up = segdev_dup,
192 unr'rap = segdev_unnap,
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193 .free = segdev_free,

194 .fault = segdev_fault,

195 .faulta = segdev_ faulta
196 . set prot = segdev_setprot
197 . checkpr ot = segdev_checkprot,
198 .kl uster = (int (*)())segdev_badop,
199 .sync = segdev_sync,

200 .incore = segdev_i ncore,
201 . | ockop = segdev_| ockop,
202 . get prot = segdev_get prot,
203 . get of f set = segdev_get of f set,
204 .gettype = segdev_gettype,
205 .getvp = segdev_getvp,

206 . advi se = segdev_advi se,
207 . pagel ock = segdev_pagel ock,
208 .getnmem d = segdev_get nemi d,
209 }

_hnchanged_port ion_omtted_
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113 #ifdef _KERNEL
115 /*

116 * Mappings of /dev/null come from segdev and have no napping type.
117 */

119 #define SEG | S DEVNULL_MAPPI NG seg) \

120 ((seg)->s_ops == &segdev_ops && \

121 ((segop_gettype((seg), (seg)->s_base) &\
122 (MAP_SHARED | MAP_PRI VATE)) == 0))

124 extern void segdev_init(void);
126 extern int segdev_create(struct seg *, void *);

128 extern int segdev_copyto(struct seg *, caddr_t, const void *, void *, size_t);
129 extern int segdev_copyfrom(struct seg *, caddr_t, const void *, void *, size_t);
130 extern const struct seg_ops segdev_ops;

130 extern struct seg_ops segdev_ops;

132 #endif /* _KERNEL */
134 #ifdef __cplusplus

135 }
__unchanged_portion_onitted_
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769 static const struct seg_ops segknmemops = {
769 static struct seg_ops segkmemops =

770 . dup = SEGKMEM BADOP(i nt ),
771 . unmap = SEGKMEM BADOP(i nt ),
772 .free = SEGKMEM BADCP( voi d) ,
773 .fault = segknmem faul t,

774 .faulta = SEGKMEM BADCP( f aul t code_t),
775 . setprot = segknmem set prot,

776 . checkpr ot = segkmem checkprot,

777 .kl uster = segkmem kl uster,

778 . swapout = SEGKMEM BADOP(si ze_t),
779 .sync = SEGKMEM BADOP(i nt)
780 .incore = SEGKMEM BADOP(si ze_t),
781 .l ockop = SEGKMEM BADOP(i nt ),
782 . get prot = SEGKMEM BADCP(i nt),
783 . get of f set = SEGKMEM BADOP(u_of fset _t),
784 .gettype = SEGKMEM BADOP(i nt),
785 . getvp = SEGKMEM BADOP(i nt),
786 .advi se = SEGKMEM BADOP(i nt),
787 . dunp = segkmem dunp,

788 . pagel ock = segkmem pagel ock,

789 . set pagesi ze = SECGKMEM BADOP(i nt),
790 .getmem d = segknmem get memi d,

791 . capabl e = segkmem capabl e,

792 }

_hnchanged_port ion_onmtted_
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CDDL HEADER START

The contents of this file are subject to the ternms of the
Common Devel opment 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 governing 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.

If applicable, add the follow ng bel ow this CDDL HEADER, with the
fields enclosed by brackets "[]" replaced with your own identifying
information: Portions Copyright [yyyy]l [nane of copyright owner]

CDDL HEADER END

* Copyright (c) 1984, 1986, 1987, 1988, 1989 AT&T */
* Al

Ri ghts Reserved */

Portions of this source code were derived from Berkel ey 4.3 BSD
under license fromthe Regents of the University of California.
/

segkp is a segnent driver that administers the allocation and deall ocation
of pageabl e variabl e size chunks of kernel virtual address space. Each
al l ocated resource is page-aligned.

The user nay specify whether the resource should be initialized to O,
include a redzone, or |locked in nenory.
/

ncl ude <sys/types. h>
ncl ude <sys/t_l ock. h>
ncl ude <sys/thread. h>
ncl ude <sys/param h>
ncl ude <sys/errno. h>
ncl ude <sys/sysmacros. h>
ncl ude <sys/systm h>
ncl ude <sys/ buf. h>

ncl ude <sys/ man. h>

ncl ude <sys/vnode. h>
ncl ude <sys/cmm_err. h>
ncl ude <sys/swap. h>

ncl ude <sys/tuneabl e. h>
ncl ude <sys/kmem h>

ncl ude <sys/vmem h>

ncl ude <sys/cred. h>

ncl ude <sys/ dunphdr. h>
ncl ude <sys/debug. h>
ncl ude <sys/vtrace. h>
ncl ude <sys/stack. h>

Copyright (c) 1991, 2010, Oracle and/or its affiliates. Al rights reserved.
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62
63
64

106

110
111
112
113
114
115

117
118
119
120
121

123
124
125
126
127

#i ncl ude <sys/atomc. h>
#i ncl ude <sys/archsystm h>
#i ncl ude <sys/|grp. h>

#i ncl ude <vnl as. h>

#i ncl ude <vni seg. h>

#i ncl ude <vm seg_kp. h>
#incl ude <vni seg_knem h>
#i ncl ude <vni anon. h>

#i ncl ude <vnl page. h>

#i ncl ude <vn hat. h>

#i ncl ude <sys/bitmp. h>

/*
* Private seg op routines
*/
static void segkp_badop(voi d);

static void segkp_dunp(struct seg *seg);

static int segkp_checkprot (struct seg *seg, caddr_t addr, size_t len,
uint_t prot);

static int segkp_kl uster(struct seg *seg, caddr_t addr, ssize_t delta);

static int segkp_pagel ock(struct seg *seg, caddr_t addr, size_t len,
struct page ***page, enum | ock_type type,
enum seg_rw rw;

static void segkp_insert(struct seg *seg, struct segkp_data *kpd);

static void
static caddr_t

segkp_del ete(struct seg *seg, struct segkp_data *kpd);
segkp_get _internal (struct seg *seg, size_t len, uint_t flags,
struct segkp_data **tkpd, struct anon_nap *anp);
segkp_rel ease_i nternal (struct seg *seg,
struct segkp_data *kpd, size_t |en);

static void

static int segkp_unl ock(struct hat *hat, struct seg *seg, caddr_t vaddr,
size_t len, struct segkp_data *kpd, uint_t flags);

static int segkp_l oad(struct hat *hat, struct seg *seg, caddr_t vaddr,
size_t len, struct segkp_data *kpd, uint_t flags);

static struct segkp_data *segkp_find(struct seg *seg, caddr_t vaddr);

*

* Lock used to protect the hash table(s) and caches.

*/

static kmutex_t segkp_l ock;

/*
* The segkp caches
*
/
static struct segkp_cache segkp_cache[ SEGKP_MAX_CACHE] ;

#define SEGKP_BADOP(t) (t(*)())segkp_badop

/*
* \When there are fewer than red_m navail bytes left on the stack,
* segkp_map_red() will map in the redzone (if called). 5000 seens
* to work reasonably well...
*
/
| ong red_minavai |l = 5000;
/*
* will be set to 1 for 32 bit x86 systenms only, in startup.c
*
/
int segkp_fronheap = 0;
ulong_t *segkp_bitmap;

/
If segkp_map_red() is called with the redzone already mapped and

with l'ess than RED _DEEP_THRESHOLD bytes avail abl e on the stack,

then the stack situation has become quite serious; if nmuch nore stack
is consuned, we have the potential of scrogging the next thread/ LW

* Ok Ok Ok %
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128 struct

ure.

To hel p debug the "can't happen” panics which ma

*
y
129 * result fromthis condition, we record hrestine and the calling thread
*

130 in red_deep_hires and red_deep_thread respectively.
131 */

132 #defi ne RED_DEEP_THRESHOLD 2000

134 hrtinme_t red_deep_hires;

135 kthread_t

*red_deep_t hread;

137 uint32_t red_nmapped;

138 uint32_t red_cl osest = Ul NT_MAX;

139 uint32_t red_ndoubl es;

141 pgent _t anon_segkp_pages_| ocked; /* See vmanon.h */
142 pgent _t anon_segkp_pages_resyv; /* anon reserved by seg_kp */
144 static const struct seg_ops segkp_ops = {

144 static struct seg_ops segkp_ops = {

145 up = SEGKP_BADOP(i nt),

146 unnap = SEGKP_BADOP(i nt),

147 free = SEGKP_BADCP( voi d),

148 faul t = segkp_fault,

149 faulta = SEGKP_BADCP(faul tcode_t),
150 . set prot = SECGKP_BADCP(i nt),

151 . checkpr ot = segkp_checkprot,

152 .kl uster = segkp_kl uster,

153 . swapout = SEGKP_BADOP(si ze_t),

154 .sync = SEGKP_BADOP(i nt),

155 .incore = SECGKP_BADOP(si ze_t),

156 . | ockop = SEGKP_BADCP(i nt),

157 . get pr ot = SEGKP_BADCP(i nt),

158 . get of f set = SEGKP_BADOP(u_of fset _t),
159 .gettype = SECGKP_BADCP(i nt),

160 . getvp = SEGKP_BADCP(i nt),

161 . advi se = SEGKP_BADCP(i nt),

162 . dunp = segkp_dunp,

163 . pagel ock = segkp_pagel ock,

164 . set pagesi ze = SECGKP_BADCP(i nt),

165 };

__unchanged_portion_onitted_
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9272 Tue Nov 24 09: 35: 14 2015 63 #include <vnm seg_kmem h>
new usr/src/uts/comon/vni seg_kpm ¢ 64 #include <vn seg_kpm h>
6154 const-ify segnment ops structures 65 #include <vni hat. h>
LEEE R R R R EE SRR EEEEEEEEEEEEEREEE SRR EEEEEEEEEEEEREEEEEEEEEESE] 66 #' nCl ude <VrT1aS.|"I>
1/* 67 #include <vni seg. h>
2 * CDDL HEADER START 68 #incl ude <vnf page. h>
3 *
4 * The contents of this file are subject to the ternms of the 70 /| *
5 * Common Devel opnent and Distribution License, Version 1.0 only 71 * dobal kpmcontrols.
6 * (the "License"). You may not use this file except in conpliance 72 * See also platformand mu specific controls.
7 * with the License. 73 *
8 * 74 * kpm.enable -- global on/off switch for segkpm
9 * You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE 75 * . Set by default on 64bit platforns that have kpm support.
10 * or http://ww. opensol aris.org/os/licensing. 76 * W Il be disabled fromplatformlayer if not supported.
11 * See the License for the specific |anguage governing pernissions 77 * Can be disabled via /etc/system
12 * and limtations under the License. 78 *
13 = 79 * kpm snal | pages -- use only regul ar/system pagesi ze for kpm mappi ngs.
14 * Wen distributing Covered Code, include this CDDL HEADER i n each 80 * Can be useful for critical debugging of kpmclients.
15 * file and include the License file at usr/src/OPENSOLARI S. LI CENSE. 81 * Set to zero by default for platforns that support kpm | arge pages.
16 * |f applicable, add the follow ng below this CODL HEADER, with the 82 * The use of kpm | arge pages reduces the footprint of kpmneta data
17 * fields enclosed by brackets "[]" replaced with your own identifying 83 * and has all the other advantages of using |arge pages (e.g TLB
18 * information: Portions Copyright [yyyy]l [nane of copyright owner] 84 * m ss reduction).
19 * 85 * Set by default for platforns that don't support kpm | arge pages or
20 * CDDL HEADER END 86 * where | arge pages cannot be used for other reasons (e.g. there are
21 */ 87 * only few full associative TLB entries available for |arge pages).
22 /* 88 *
23 * Copyright 2006 Sun Mcrosystens, Inc. Al rights reserved. 89 * segmap_kpm -- separate on/off switch for segmap using segkpm
24 * Use is subject to license terns. 90 * Set by defaul t
25 =/ 91 = W1 be disabl ed when kpm enabl e is zero.
92 * W11 be disabled when MAXBSI ZE ! = PAGESI ZE.
27 | * 93 * Can be disabled via /etc/system
28 * Kernel Physical Mapping (kpnm) segment driver (segkpm). 94 */
29 * 95 *
30 * This driver delivers along with the hat_kpnt interfaces an alternative 96 int kpmenable = 1,
31 * mechanismfor kernel mappings within the 64-bit Solaris operating system 97 int kpmsnall pages = 0;
32 * which allows the mapping of all physical nenory into the kernel address 98 int segmap_kpm = 1;
33 * space at once. This is feasible in 64 bit kernels, e.g. for Utrasparc II
34 * and beyond processors, since the available VA range is nmuch larger than 100 /*
35 * possible physical nenory. Monentarily all physical menory is supported, 101 * Private seg op routines.
36 * that is represented by the list of nmenobry segnents (nensegs). 102 ~*
37 = 103 faul tcode_t segkpm fault(struct hat *hat, struct seg *seg, caddr_t addr,
38 * Segkpm nappi ngs have al so very | ow overhead and | arge pages are used 104 size_t len, enumfault_type type, enumseg_rw rw);
39 * (when possible) to mnimze the TLB and TSB footprint. It is also 105 static void segkpm badop(void);
40 * extentable for other than Sparc architectures (e.g. AVMD64). Main
41 * advantage is the avoi dance of the TLB-shootdown X-calls, which are 107 #define SEGKPM BADOP(t) (t(*)())segkpm badop
42 * nornmally needed when a kernel (global) mapping has to be renoved.
43 * 109 static const struct seg_ops segkpm ops = {
44 * First exanple of a kernel facility that uses the segkpm mappi ng schene 109 static struct seg_ops segkpm ops = {
45 * is seg_map, where it is used as an alternative to hat_nenl oad(). 110 . dup = SEGKPM BADOP(i nt),
46 * See also hat layer for nore information about the hat_kpn¥ routines. 111 . unmap = SEGKPM BADOP(i nt),
47 * The kpmfacilty can be turned off at boot time (e.g. /etc/system. 112 .free = SEGKPM_BADOP( voi d),
48 */ 113 .fault = segkpm faul t,
114 .faulta = SEGKPM_BADCP(i nt)
50 #include <sys/types. h> 115 . set prot = SEGKPM BADOP(i nt),
51 #incl ude <sys/param h> 116 . checkpr ot = SEGKPM BADOP(i nt),
52 #include <sys/sysnacros. h> 117 .kl uster = SECGKPM BADOP(i nt),
53 #include <sys/systm h> 118 . swapout = SECGKPM BADOP(si ze_t),
54 #incl ude <sys/vnode. h> 119 .sync = SEGKPM BADOP(i nt),
55 #include <sys/cmm_err. h> 120 .incore = SEGKPM BADOP(si ze_t),
56 #i ncl ude <sys/debug. h> 121 .| ockop = SEGKPM BADOP(i nt),
57 #include <sys/thread. h> 122 . get prot = SEGKPM BADOP(i nt),
58 #i ncl ude <sys/cpuvar. h> 123 . getof f set = SEGKPM_BADOP( u_off set_t),
59 #include <sys/bitnmap. h> 124 . gettype = SEGKPM BADCP(i nt),
60 #include <sys/atom c. h> 125 .getvp = SECGKPM BADOP(i nt),
61 #include <sys/lgrp.h> 126 . advi se = SEGKPM BADCOP(i nt),
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127 . set pagesi ze = SEGKPM BADOP(i nt),

128 .getmenid = SEGKPM BADOP(i nt),

129 .getpolicy = SEGKPM BADOP(| grp_mem policy_info_t *),
130 };

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

18 *

19 * CDDL HEADER END

20 */

21 /*

22 * Copyright 2009 Sun Mcrosystens, Inc. Al rights reserved.

23 * Use is subject to license terns.

24 */

26 /* Copyright (c) 1983, 1984, 1985, 1986, 1987, 1988, 1989 AT&T */
27 |* Al Rights Reserved *

29 /*

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

34 /*

35 * VM- generic vnode nepping segnent.

36 *

37 * The segmap driver is used only by the kernel to get faster (than seg_vn)
38 * mappings [l ower routine overhead; nore persistent cache] to random

39 * vnode/offsets. Note than the kernel may (and does) use seg_vn as well.
40 */

42 #include <sys/types. h>
43 #include <sys/t_Il ock. h>
44 #incl ude <sys/param h>
45 #incl ude <sys/sysmacros. h>
46 #incl ude <sys/buf.h>

47 #include <sys/systm h>
48 #include <sys/vnode. h>
49 #include <sys/mman. h>

50 #include <sys/errno. h>
51 #include <sys/cred. h>

52 #incl ude <sys/kmem h>

53 #include <sys/vtrace. h>
54 #include <sys/cm_err. h>
55 #i nclude <sys/debug. h>
56 #include <sys/thread. h>
57 #i ncl ude <sys/dunphdr. h>
58 #i ncl ude <sys/ bitmap. h>
59 #include <sys/Igrp. h>

61 #i

ncl ude <vni seg_knmem h>

new usr/src/ uts/comon/vni seg_map. ¢

62 #include <vni hat. h>

63 #include <vnf as. h>

64 #include <vnl seg. h>

65 #i nclude <vnl seg_kpm h>
66 #include <vnl seg_nap. h>
67 #include <vnf page. h>

68 #i nclude <vni pvn. h>

69 #include <vnmirm h>

71 /%
72 * Private seg op routines.
73 */

74 static void segmap_free(struct seg *seg)

75 faultcode_t segmap_fault(struct hat *hat, struct seg *seg, caddr_t addr,
76 size_t len, enumfault_type type, enumseg_rw rw);
77 static faultcode_t segmap_ faulta(struct seg *seg, caddr_t addr);

78 static int
79 uint_t prot);

80 static int segmap_kl uster(struct seg *seg,
81 static int segmap_get pr ot(struct seg *seg,

segmap_checkprot (struct seg *seg, caddr_t addr, size_t len,

caddr _t addr, ssize_t);
caddr _t addr, size_t len,

82 uint_t *protv);

83 static u_offset_t segmap_ getoffset(struct seg *seg, caddr_t addr);

84 static int segnmap_gettype(struct seg *seg, caddr_t addr);

85 static int segnmap_get vp(struct seg *seg, caddr_t addr, struct vnode **vpp);
86 static void segmap_dunp(struct seg *seg);

87 static int segmap_pagel ock(struct seg *seg, caddr_t addr, size_t len,

88 struct page ***ppp, enum | ock_type type,

89 enum seg_rw rw;

90 static void
91 static int

segnmap_badop(voi d);

93 /* segkpm support */

94 static caddr_t segmap_pagecreate_kpn(struct seg *

segnmap_get nem d(struct seg *seg,

caddr _t addr, nemd_t *nmem dp);

vnode_t *, u_offset_t,

95 struct smap *, enum seg_ rw)

96 struct snap
98 #define SEGVAP_BADOP(t) (t(*)())segmap_badop
100 static const struct seg_ops segmap_ops = {

100 static struct seg_ops segrmp ops = {
101 . dup SEGVAP_BADCOP(i nt),

102 . unmap = SEGVAP_BADOP(i nt),
103 .free = segmap_free,

104 .fault = segmap_fault,

105 .faulta = segmap_faul ta,

106 . set prot = SEGVAP_BADOP(i nt),
107 . checkpr ot = segmap_checkprot,
108 .kl uster = segmap_kl uster,

109 . swapout = SEGVAP_BADCP(si ze t),
110 .sync = SEGVAP_BADOP(i nt),
111 .incore = SEGVAP_BADOP( si ze_t),
112 . I ockop = SEGVAP_BADCP(i nt),
113 . get prot = segmap_get prot,
114 . getof f set = segmap_get of f set,
115 .gettype = segmap_gettype,
116 .getvp = segmap_getvp,

117 . advi se = SEGVAP_BADOP(i nt),
118 . dunmp = segmap_dunp,

119 . pagel ock = segmap_pagel ock,
120 . set pagesi ze = SEGVAP_BADOP(i nt),
121 .getnem d = segmap_get nemi d,
122 };

__unchanged_portion_omtted_

*get _smap_kpn{caddr _t, page_t **);
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6154 const-ify segnment ops structures

LEEE R R R R EE SRR EEEEEEEEEEEEEREEE SRR EEEEEEEEEEEEREEEEEEEEEESE]
__unchanged_portion_onitted_
86 #define SEGSPT_BADOP(t) (t(*)())segspt_badop

88 const struct seg_ops segspt_ops = {

88 struct seg_ops segspt_ops = {
89 . dup = SEGSPT_BADOP(i nt),
90 .unmap = segspt _unmap,
91 .free = segspt_free,
92 fault = SEGSPT_BADOP(i nt),
93 .faulta = SEGSPT_BADOP( f aul tcode_t),
94 . set prot = SEGSPT_BADOP(i nt),
95 . checkpr ot = SEGSPT_BADCOP(i nt),
96 .kl uster = SEGSPT_BADOP(i nt),
97 . swapout = SEGSPT_BADOP(si ze_t),
98 .sync = SEGSPT_BADOP(i nt),
99 .incore = SEGSPT_BADOP(si ze_t),
100 . | ockop = SEGSPT_BADCP(i nt),
101 . get prot = SEGSPT_BADOP(i nt),
102 . getof f set = SEGSPT_BADOP(u_of fset _t),
103 .gettype = SEGSPT_BADOP(i nt),
104 .getvp = SEGSPT_BADCOP(i nt),
105 . advi se = SEGSPT_BADCP(i nt),
106 . dunp = SEGSPT_BADOP(voi d),
107 . pagel ock = SEGSPT_BADOP(i nt),
108 . set pagesi ze = SEGSPT_BADOP(i nt),
109 .getmenid = SEGSPT_BADOP(i nt),
110 .getpolicy = segspt_getpolicy,
111 . capabl e = SEGSPT_BADOP(i nt),
112 };
114 static int segspt_shndup(struct seg *seg, struct seg *newseg);
115 static int segspt_shmunnmap(struct seg *seg, caddr_t raddr, size_t ssize);
116 static void segspt_shnfree(struct seg *seg);
117 static faultcode_t segspt_shnfaul t(struct hat *hat, struct seg *seg,
118 caddr _t addr, size_t len, enumfault_type type, enumseg_rw rw;

119 static faultcode_t segspt_shnfaul ta(struct seg *seg, caddr_t addr);

120 static int segspt_shnmsetprot(regi ster struct seg *seg, register caddr_t addr,

121 register size_t len, register uint_t prot);

122 static int segspt_shntheckprot(struct seg *seg, caddr_t addr, size_t size,

123 uint_t prot);
124 static int
125 static size_t segspt _shnswapout (struct seg *seg);

126 static size_t segspt_shm ncore(struct seg *seg, caddr_t addr, size_t len,

segspt _shnkl uster(struct seg *seg, caddr_t addr, ssize_t

127 regi ster char *vec);

128 static int segspt_shmsync(struct seg *seg, register caddr_t addr, size_t len,
129 int attr, uint_t flags);

130 static int segspt_shm ockop(struct seg *seg, caddr_t addr, size_t len,

131 int attr, int op, ulong_t *|ockmap, size_t pos);

132 static int segspt_shngetprot(struct seg *seg, caddr_t addr, size_t len,

133 uint_t *protv);

134 static u_offset_t segspt_shngetoffset(struct seg *seg, caddr_t addr);

135 static int segspt_shngettype(struct seg *seg, caddr_t addr);

136 static int segspt_shngetvp(struct seg *seg, caddr_t addr, struct vnode **vpp);
137 static int segspt_shmadvi se(struct seg *seg, caddr_t addr, size_t len,

138 uint_t behav);

139 static int segspt_shnpagel ock(struct seg *, caddr_t, size_t,

140 struct page ***, enum | ock_type, enum seg_rw);

141 static int segspt_shngetnmem d(struct seg *, caddr_t, nemd_t *);

142 static lgrp_mempolicy_info_t *segspt_shngetpolicy(struct seg *, caddr_t);

new usr/src/uts/comon/vm seg_spt.c

144 const struct seg_ops segspt_shnops = {
144 struct seg_ops segspt_shnmops = {

145 . dup = segspt _shndup,

146 .unmap = segspt _shmunmap,

147 .free = segspt_shnfree,

148 .fault = segspt_shnfaul t,

149 .faulta = segspt_shnfaul ta,
150 . set prot = segspt_shnset prot,
151 . checkpr ot = segspt _shntheckprot,
152 .kl uster = segspt _shnkl uster,
153 . swapout = segspt _shnswapout,
154 .sync = segspt _shnsync,

155 .incore = segspt_shm ncore,
156 . | ockop = segspt _shm ockop,
157 . get prot = segspt _shnget prot,
158 . get of f set = segspt _shnget of f set,
159 . gettype = segspt_shngettype,
160 . getvp = segspt _shnget vp,

161 . advi se = segspt _shmadvi se,
162 . pagel ock = segspt _shnpagel ock,
163 .getmem d = segspt _shnget nem d,
164 . getpolicy = segspt _shnget policy,
165 };

__unchanged_portion_onitted_
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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
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *
19 * CDDL HEADER END
20 */
21 /*
22 * Copyright (c) 1986, 2010, Oracle and/or its affiliates. Al rights reserved.
23 * Copyright 2015, Joyent, Inc. Al rights reserved.
24 */ Copyri ght 2015 Nexenta Systens, Inc. Al rights reserved.
25 *
27 I+ Copyright (c) 1984, 1986, 1987, 1988, 1989 AT&T */
28 /| * Al Rights Reserved */
30 /*
31 * University Copyright- Copyright (c) 1982, 1986, 1988
32 * The Regents of the University of California
33 * Al Rights Reserved
34 =
35 * University Acknow edgnent- Portions of this document are derived from
36 * software devel oped by the University of California, Berkeley, and its
37 * contributors.
38 */
40 /*
41 * VM- shared or copy-on-wite froma vnode/ anonynous nenory.
42 */
44 #include <sys/types. h>
45 #i ncl ude <sys/param h>
46 #include <sys/t_| ock. h>
47 #include <sys/errno. h>
48 #include <sys/systm h>
49 #include <sys/nmman. h>
50 #i ncl ude <sys/debug. h>
51 #include <sys/cred. h>
52 #include <sys/vnsystm h>
53 #i ncl ude <sys/tuneable. h>
54 #incl ude <sys/ bitmp. h>
55 #i nclude <sys/swap. h>
56 #i ncl ude <sys/kmem h>
57 #include <sys/sysnmacros. h>
58 #incl ude <sys/vtrace. h>
59 #include <sys/cmm_err. h>
60 #include <sys/callb. h>
61 #include <sys/vm h>
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62
63

#i ncl ud
#i ncl ud

#i ncl ud
#i ncl ud
#i ncl ud
#i ncl ud
#i ncl ud
#i ncl ud
#i ncl ud
#i ncl ud
#i ncl ud
#i ncl ud
#i ncl ud
#i ncl ud
#i ncl ud

/
segv
t he
it c
goes

Thi s
whi ¢

R

*/
#defi ne
#defi ne

e <sys/ dunphdr. h>
e <sys/lgrp.h>

e <vnt hat. h>

e <vnias. h>

e <vni seg. h>

e <vm seg_vn. h>

e <vni pvn. h>

e <vni anon. h>

e <vnl page. h>

e <vni vpage. h>

e <sys/proc. h>

e <sys/task. h>

e <sys/project.h>
e <sys/zone. h>

e <sys/shm.inpl. h>

n_fault needs a tenporary page list array. To avoid calling kmem all
time, it creates a small (PVN_GETPAGE_NUM entry) array and uses it if
an. In the rare case when this page list is not |arge enough, it
and gets a large enough array from kmem

smal | page list array covers either 8 pages or 64kB worth of pages -
hever is snaller.

PVN_MAX_GETPAGE_SZ 0x10000
PVN_MAX_GETPAGE_NUM 0x8

#if PVN_MAX_CGETPAGE_SZ > PVN_MAX_GETPAGE_NUM * PAGESI ZE

#defi ne
#defi ne
#el se
#def i ne
#defi ne
#endi f

/*
* Priv
*/

stati
stati
stati

c
c
c

static

static
static

static
static
static
static
static
static
static
static
static
static

static

“PVN_GETPAGE_SZ pt ob( PVN_MAX_GETPAGE_NUM
PVN_GETPAGE_NUM PVN_MAX_GETPAGE_NUM

PVN_GETPAGE_SZ PVN_MAX_GETPAGE_SZ
PVN_GETPAGE_NUM bt op( PVN_MAX_GETPAGE_SZ)

ate seg op routines.

int segvn_dup(struct seg *seg, struct seg *newseg);

int segvn_unmap(struct seg *seg, caddr_t addr, size_t len);

voi d segvn_free(struct seg *seg);

faul tcode_t segvn_fault(struct hat *hat, struct seg *seg,
caddr _t addr, size_t len, enumfault_type type,
enum seg_rw rw;

faul tcode_t segvn_faulta(struct seg *seg, caddr_t addr);

int segvn_setprot (struct seg *seg, caddr_t addr,
size_t len, uint_t prot);
int segvn_checkprot (struct seg *seg, caddr_t addr,
size_t len, uint_t prot);
int segvn_kl uster(struct seg *seg, caddr_t addr, ssize_t delta);
size_t segvn_swapout (struct seg *seg);
int segvn_sync(struct seg *seg, caddr_t addr, size_t len,

int attr, uint_t flags);

size_t segvn_i ncore(struct seg *seg, caddr_t addr, size_t len,
char *vec);

int segvn_| ockop(struct seg *seg, caddr_t addr, size_t len,
int attr, int op, ulong_t *lockmap, size_t pos);

int segvn_getprot (struct seg *seg, caddr_t addr, size_t len,
uint_t *protv);

u_of fset _t segvn_get of f set (struct seg *seg, caddr_t addr);

int segvn_gettype(struct seg *seg, caddr_t addr);

int segvn_getvp(struct seg *seg, caddr_t addr,
struct vnode **vpp);

int segvn_advi se(struct seg *seg, caddr_t addr, size_t len,
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128 ui nt _t behav);

129 static void segvn_dunp(struct seg *seg);

130 static int segvn_pagel ock(struct seg *seg, caddr_t addr,

131 struct page ***ppp, enum | ock_type type, enumseg_rw rw;
132 static int segvn_set pagesi ze(struct seg *seg, caddr_t addr, size_t len,
133 uint_t szc);

134 static int segvn_get nem d(struct seg *seg, caddr_t addr,

135 nmem d_t *nem dp);

136 static | grp_mem_policy_info_t *segvn_get pol i cy(struct seg *,

137 static int segvn_inherit(struct seg *, caddr_t, size_t, uint_t);

139 const struct seg_ops segvn_ops = {
139 struct seg_ops segvn_ops = {
.d

140 up = segvn_dup,

141 .unmap = segvn_unnap,

142 .free = segvn_free,

143 .fault = segvn_fault,

144 .faulta = segvn_faulta,
145 . setprot = segvn_setprot,
146 . checkpr ot = segvn_checkprot,
147 .kl uster = segvn_kl uster,
148 . swapout = segvn_swapout,
149 .sync = segvn_sync,

150 .incore = segvn_i ncore,
151 . | ockop = segvn_| ockop,
152 . get prot = segvn_getprot,
153 . get of f set = segvn_get of f set,
154 .gettype = segvn_gettype,
155 .getvp = segvn_getvp,

156 .advi se = segvn_advi se,
157 . dunp = segvn_dunp,

158 . pagel ock = segvn_pagel ock,
159 . set pagesi ze = segvn_set pagesi ze,
160 .getmem d = segvn_get memni d,
161 . getpolicy = segvn_getpolicy,
162 .inherit = segvn_inherit,
163 };

__unchanged_portion_omtted_
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__unchanged_portion_onitted_

230 extern void segvn_init(void);
231 extern int segvn_create(struct seg *, void *);

233 extern const struct seg_ops segvn_ops;
233 extern struct seg_ops segvn_ops;

235 /[ *

236 * Provided as shorthand for creating user zfod segnents.
237 */

238 extern caddr_t zfod_argsp;

239 extern caddr_t kzfod_argsp;

240 extern caddr_t stack_exec_argsp;

241 extern caddr_t stack_noexec_argsp;

243 #endif [/* _KERNEL */
245 #ifdef __cplusplus

246
__unchanged_portion_omtted_
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440

442
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444
445
446
447
448
449
450
451

453
454
455
457

459
460

462
463

465
466

468
469
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410 #endif /* VERI FY_SEGLI ST */

/*

* Add a new segnent to the address space. The avl _find()

* may be expensive so we attenpt to use | ast segment accessed
* in as_gap() as an insertion point.

*/

int

as_addseg(struct as *as, struct seg *newseg)

agai n:

struct seg *seg;
caddr _t addr;
caddr _t eaddr;
avl _i ndex_t where;

ASSERT(AS_WRI TE_HELD( as, &as->a_| ock));

as->a_updatedir = 1; /* inform/proc */
get hresti ne(&as- >a_updateti ne);
if (as->a_lastgaphl != NULL) {

struct seg *hseg = NULL;

struct seg *lseg = NULL;

if (as->a_l astgaphl ->s_base > newseg->s_base) {

hseg = as->a_| ast gaphl ;

| seg = AVL_PREV( &as->a_segtree, hseg);
} else {

| seg = as->a_| astgaphl;

hseg = AVL_NEXT(&as->a_segtree, |seg);

}

if (hseg && | seg && | seg->s_base < newseg->s_base &&
hseg- >s_base > newseg- >s_base)
avl _i nsert _here(&as->a_segtree, newseg, |seg,
AVL_AFTER) ;
as->a_| ast gaphl = NULL;
as->a_segl ast = newseg;
return (0);

}
as->a_| ast gaphl = NULL;
}

addr = newseg- >s_base;
eaddr = addr + newseg->s_si ze;
seg = avl _find(&as->a_segtree, &addr, &where);

if (seg == NULL)
seg = avl _nearest(&as->a_segtree, where, AVL_AFTER);

if (seg == NULL)
seg = avl _| ast (&as->a_segtree);

if (seg !'= NULL)
caddr _t base = seg->s_base;
/*
* |f top of seg is below the requested address, then

new usr/src/uts/comon/vnvm as. c

470 * the inserti
471 * and seg poi
472 * the inserti
473 */

on point is at the end of the linked Ilist,
nts to the tail of the list. O herwi se,
on point is immediately before seg.

474 if (base + seg->s_size > addr) {
475 if (addr >= base || eaddr > base) {

476 #ifdef __sparc
477
477

479

480

481

482

483

484

485

486

487

488 #endi f

489

490 }
491 }

492

493 as->a_segl ast = newse

extern const struct seg_ops segnf_ops;
extern struct seg_ops segnf_ops;

/*
* no-fault segs nust disappear if overlaid.

* XXX need new segnent type so
* we don't have to check s_ops
*/

if (seg->s_ops == &segnf_ops) {
seg_unmap(seq);
goto agal n;

}

return (-1); /* overl appi ng segnent */

494 avl _insert(&as->a_segtree, newseg, where);

496 #ifdef VERI FY_SEGLI ST
497 as_verify(as);
498 #endi f

499 return (0);
500 }

__unchanged_portion_omtted_

868 * Handle a ‘‘fault’’ at addr
869 */
870 faul tcode_t

for size bytes.

871 as_fault(struct hat *hat, struct as *as, caddr_t addr, size_t size,

872 enum faul t _type type, enum seg_rw rw

873 {

874 struct seg *seg;

875 caddr _t raddr; /* rounded down addr */
876 size_t rsize; /* rounded up size */
877 size_t ssize;

878 faultcode_t res = 0;

879 caddr _t addrsav;

880 struct seg *segsav;

881 int as_|l ock_held;

882 klwp_t *Iwp = ttol wp(curthread);

883 int is_xhat = 0;

884 int hol di ng_wpage = 0;

885 extern struct seg_ops segdev_ops;

886 if (as->a_hat != hat) {

887 /* This must be an XHAT then */

888 is_xhat = 1;

890 if ((type !'= F_INVAL) || (as == &kas))
891 return (FC_NOSUPPORT) ;

892 }

894 retry:

895 if (lis_xhat) {
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896
897
898
899
900
901
902

904
905
906
907
908
909
910

912
913
914

916
917

919
920
921

923
924
925
926
927
928
929
930
931

933
934
935
936
937

939
940
941

943
944
945
946
947
948
949
950
951
952
953
954
955
956
957
958
959
960
961

/
Indicate that the Iwp is not to be stopped while waiting
for a pagefault. This is to avoid deadl ock while debuggi ng
a process via /proc over NFS (in particular).

EE U

if (Iwp !'= NULL)
| wp- >l wp_nost op++;

same | ength nust be used when we softlock and softunl ock.
We don’t support softunlocking |lengths |ess than

the original length when there is |argepage support.

See seg_dev.c for nore comments.

/

* ok kb ok ok

switch (type) {

case F_SOFTLOCK:
CPU_STATS_ADD_K(vm softlock, 1);
break;

case F_SOFTUNLOCK:
break;

case F_PROT:
CPU_STATS_ADD_K(vm prot_fault, 1);
br eak;

case F_INVAL:
CPU_STATS_ENTER K();
CPU_ STATS , ADDQ(CPU, vm as_fault, 1);
if (as == &kas)
CPU_STATS ADDQ CPU, vm kernel _asflt, 1);
CPU_STATS_EXI T_K();
br eak;

}

/* Kernel probe */

TNF_PROBE_3(address_fault, "vm pagefault", /* CSTYLED */,
t nf _opaque, address, addr ,
tnf_fault_type, fault_type, type,
tnf _seg_access, access, rw;

raddr =
rsize =
(siz

(caddr_t)((uintptr_t)addr & (uintptr_t)PAGEVASK);
(((size_t)(addr + size) + PAGEOFFSET) & PAGEMASK) -
e_t)raddr;

XXX -- Don't grab the as lock for segkmap. W should grab it for
correctness, but then we could be stuck holding this lock for

a LONG tine if the fault needs to be resolved on a slow
filesystem and then no-one will be able to exec new commands,
as exec’'ing requires the wite lock on the as.

* % ok k% ok *

if (as == &kas && segkmap && segkmap- >s_base <= raddr &&
raddr + size < segkmap->s_base + segkmap->s_size) {
/*

* if (as==&kas), this can't be XHAT: we’ve already returned
* FC_NGCSUPPORT.

*

/
seg = segkmap;
as_l ock_held = 0;

} else {
AS_LOCK_ENTER(as, &as->a_| ock, RW READER);
if (is_xhat & avl_nurmodes(&as->a_vw)age) 1=0) {
/*

new usr/src/uts/comon/vnlvm as. c

962
963
964
965
966
967
968
969
970
971
972
973
974
975

977
978
979
980
981
982
983

985
986

988
989

991
992
993
994
995
996
997
998
999
1000
1001
1002

1004

1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016

1018

1020
1021
1022
1023
1024

1026
1027

}

addr sav
segsav

for (;

Grab and hold the witers’ lock on the as

if the fault is to a V\atched page.

This will keep CPUs from "peeki ng" at the
address range while we’'re tenporarily boosting
the perm ssions for the XHAT device to
resolve the fault in the segnment |ayer.

W coul d check whether faulted address

is within a watched page and only then grab
the witer lock, but this is sinpler.

/

AS_LOCK_EXI T(as, &as->a_l ock);
AS_LOCK_ENTER(as, &as->a_|l ock, RWWR TER);

* Ok Ok ok % Ok ok k% ok

}

seg = as_segat (as, raddr);
if (seg == NULL)
AS_LOCK_EXI T(as, &as->a_| ock);
if ((lwp !'= NULL) && (!Ts_ xhat))
| wp- >l wp_nost op- -;
return (FC_NOVAP);
}

as_l ock_held =

= raddr;
= seg;

rsize !'= 0; rsize -= ssize, raddr += ssize) {
if (raddr >= seg->s_base + seg->s_size) {
seg = AS_SEGNEXT(as, seg);
if (seg == NULL || raddr i= seg->s_base) {
res = FC_NOVAP;
br eak;

}

if (raddr + rsize > seg->s_base + seg->s_size)
ssize = seg->s_base + seg->s_size - raddr;
el se
ssize = rsize;

if (lis_xhat || (seg->s_ops != &segdev_ops)) {

if (is_xhat && avl_numodes(&as->a_wpage) != 0 &&
pr_is_wat chpage_as(raddr, rw, as)) {

Handl e watch pages. If we’'re faulting on a
wat ched page from an X-hat, we have to
restore the original permssions while we
handl e the fault.

-
* ok k& b F|

as_cl earwat ch(as);
hol di ng_wpage = 1;
}

res = segop_fault(hat, seg, raddr, ssize, type, rw;

/* Restore watchpoints */
i f (hol di ng_wpage) {

as setwatch(as)
) hol di ng_wpage = 0;

if (res 1= 0)
br eak;
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1028 } else { 2091 caddr _t segend;
1029 /* XHAT does not support seg_dev */
1030 res = FC_NOSUPPORT; 2093 AS_LOCK_ENTER(as, &as->a_| ock, RW READER);
1031 br eak;
1032 } 2095 addr = *basep;
1033 } 2096 eaddr = addr + *|enp;
1035 /* 2098 seg = as_findseg(as, addr, 0);
1036 * |f we were SOFTLOCKi ng and encountered a failure, 2099 if (seg !'= NULL)
1037 * we nust SOFTUNLOCK the range we already did. (Maybe we 2100 addr = MAX(seg->s_base, addr);
1038 * should just panic if we are SOFTLOCKi ng or even SOFTUNLOCKi ng
1039 * right here...) 2102 for (;;) {
1040 */ 2103 if (seg == NULL || addr >= eaddr || eaddr <= seg->s_base)
1041 if (res !=0 & type == F_SOFTLOCK) { 2104 AS_LOCK_EXI T(as, &as->a_| ock);
1042 for (seg = segsav; addrsav < raddr; addrsav += ssize) { 2105 return (EI NVAL);
1043 if (addrsav >= seg->s_base + seg->s_size) 2106 }
1044 seg = AS_SEGNEXT(as, seg);
1045 ASSERT(seg != NULL); 2108 if (seg->s_ops == &segvn_ops) {
1046 /* 2109 segend = seg->s_base + seg->s_si ze;
1047 * Now call the fault routine again to performthe 2110 br eak;
1048 * unl ock using S OTHER instead of the rw variable 2111 }
1049 * since we never got a chance to touch the pages.
1050 */ 2113 /*
1051 if (raddr > seg->s_base + seg->s_size) 2114 * W do I SM by looking into the private data
1052 ssize = seg->s_base + seg->s_size - addrsav; 2115 * to determine the real size of the segment.
1053 el se 2116 */
1054 ssize = raddr - addrsav; 2117 if (seg->s_ops == &segspt_shnops) {
1055 (voi d) segop_fault(hat, seg, addrsav, ssize, 2118 segend = seg->s_base + spt_real size(seg);
1056 F_SOFTUNLOCK, S_OTHER); 2119 if (addr < segend)
1057 } 2120 br eak;
1058 } 2121 }
1059 if (as_l ock_hel d)
1060 AS _LOCK_EXI T(as, &as->a_| ock); 2123 seg = AS_SEGNEXT(as, seg);
1061 if ((Iwp !'= NULL) && (!is_xhat))
1062 | wp- >l wp_nost op- -; 2125 if (seg !'= NULL)
2126 addr = seg->s_base;
1064 /* 2127 }
1065 * |f the lower levels returned EDEADLK for a fault,
1066 * It neans that we should retry the fault. Let’'s wait 2129 *basep = addr;
1067 * a bit also to let the deadl ock causing condition clear.
1068 * This is part of a gross hack to work around a design flaw 2131 if (segend > eaddr)
1069 * in the ufs/sds | ogging code and shoul d go away when the 2132 *| enp = eaddr - addr;
1070 * | ogging code is re-designed to fix the problem See bug 2133 el se
1071 * 4125102 for details of the problem 2134 *l enp = segend - addr;
1072 */
1073 if (FC_ERRNQ(res) == EDEADLK) { 2136 AS_LOCK_EXI T(as, &as->a_l ock);
1074 del ay(deadl k_wait); 2137 return (0);
1075 res = 0; 2138 }
1076 goto retry;
1077 } 2140 /*
1078 return (res); 2141 * Swap the pages associated with the address space as out to
1079 } 2142 * secondary storage, returning the nunber of bytes actually
__unchanged_portion_omtted_ 2143 * swapped.
2144 *
2080 /* 2145 * The value returned is intended to correlate well with the process’s
2081 * Return the next range within [base, base + len) that is backed 2146 * nmenory requirenents. |Its usefulness for this purpose depends on
2082 * with "real nenory". Skip holes and non-seg_vn segnents. 2147 * how well the segnent-level routines do at returning accurate
2083 * We're lazy and only return one segnent at a tine. 2148 * information.
2084 */ 2149 */
2085 int 2150 size_t
2086 as_nenory(struct as *as, caddr_t *basep, size_t *lenp) 2151 as_swapout (struct as *as)
2087 { 2152 {
2088 extern const struct seg_ops segspt_shnops; /* needs a header file */ 2153 struct seg *seg;
2091 extern struct seg_ops segspt_shnops; /* needs a header file */ 2154 size_t swpent = O;
2089 struct seg *seg;
2090 caddr _t addr, eaddr; 2156 /*
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2157
2158
2159
2160
2161
2162

2164

2166
2167
2168
2169

2172
2173
2174
2175
2176
2177
2178
2179
2180

2182
2183
2184

2186
2187
2188
2189
2190
2191
2192
2195

2194
2195
2196
2197
2198
2199
2200
2201
2202
2203
2204
2205 }

* Kernel -only processes have given up their address
* spaces. O course, we shouldn’'t be attenpti ng to
* swap out such processes in the first place..
*
if (as == NULL)

return (0);

AS_LOCK_ENTER(as, &as->a_| ock, RW READER);

/* Prevent XHATs from attaching */
mut ex_ent er (&as->a_contents);
AS_SETBUSY( as) ;

nmut ex_exi t (&as->a_contents);

/*

* Free all mapping resources associated with the address
* space. The segnent-|evel swapout routines capitalize
* on this unmappi ng by scavangi ng pages that have becone
*/unmapped here.

*

hat _swapout (as->a_hat);

if (as->a_xhat != NULL)

xhat _swapout _al | (as);

nut ex_ent er (&as->a_contents);
AS CLRBUSY( as);
mut ex_exi t (&as->a_contents);

/*

* Call the swapout routines of all segnments in the address
* space to do the actual work, accunul ating the anmount of
* space recl ai med.

*/

for (seg = AS_SEGFI RST(as); seg != NULL; seg = AS_SEGNEXT(as, seg)) {
const struct seg_ops *ov = seg->s_ops;
struct seg_ops *ov = seg->s_ops;

/
We have to check to see if the seg has
an ops vector because the seg may have
been in the middle of being set up when
the process was picked for swapout.

* ok kb F ok
-

if ((ov !'= NULL) && (ov->swapout != NULL))
swpcnt += segop_swapout (seg);

}
AS_LOCK_EXI T(as, &as->a_l ock);
return (swpcnt);

__unchanged_portion_omtted_

2609 /
2610
2611
2612

*

* Pagel ock pages froma range that spans nore than 1 segnent.
lists fromeach segnent and copy themto one contiguous shadow |ist (plist)
as expected by the caller. Save pointers to per segnent shadow |ists at

*
*

bt ai n shadow
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2623
2624
2625
2626
2627
2628
2629
2630
2631
2632
2635

2634
2635
2636
2637
2638
2639

2641
2642
2643
2644
2645
2646
2647

2649
2650
2651
2652
2653
2654
2655
2656
2657
2658
2659

2661
2662
2663
2664
2665
2666
2667
2668
2669
2670
2671
2672
2673
2674
2675
2676
2677

ulong_t cnt;

size_t ssize;

pgcnt _t npages = btop(size);

page_t **plist;

page_t **pl;

Int error;

caddr _t eaddr;

faultcode_t fault_err = 0;

pgent _t pl_off

extern const struct seg_ops segspt_shnops;
extern struct seg_ops segspt_shnops;

ASSERT( AS_LOCK_HELD(as, &as->a_| ock));

ASSERT(seg != NULL);

ASSERT(addr >= seg->s_base && addr < seg->s_base + seg->s_size);
ASSERT(addr + size > seg >s_base + seg->s_size);

ASSERT( | S_P2ALI GNED( si ze, PAGESI ZE));

ASSERT( | S_P2ALI GNED( addr, PAGESI ZE) ) ;

/*
* Count the nunmber of segnents covered by the range we are about to
* | ock. The segnent count is used to size the shadow |ist we return
* back to the caller.
*/
for (; size !=0; size -= ssize, addr += ssize) {

if (addr >= seg->s_base + seg->s_size) {

seg = AS_SEGNEXT(as, seg);

if (seg == NULL || addr != seg->s_base) {
AS_LOCK_EXI T(as, &as->a_l ock);
return (EFAULT);

;*

* Do

* il

*/

if (seg->s_ops == &segvn_ops) {
vnode_t *vp;

a quick check if subsequent segnents
| most |ikely support pagel ock.

if (segop_getvp(seg, addr, &p) !=10 ||
vp !'= NULL

AS_LOCK_EXI T(as, &as->a_| ock);
goto sl ow,

}

} else if (seg->s_ops != &segspt_shnops) {
AS_LOCK_EXI T(as, &as->a_l ock);
goto slow,

segcnt ++;

}
if (addr + size > seg->s_base + seg->s_size) {
ssize = seg->s_base + seg->s_size - addr;

ssize = size;

2613 * the tail of plist so that they can be used during as_pageunl ock().

2614 */
2615 static int

2616 as_pagel ock_segs(struct as *as, struct seg *seg, struct page ***ppp,

2617 caddr _t addr, size_t size, enumseg_rw rw
2618 {

2619 caddr _t sv_addr = addr;

2620 size_t sv_size = size;

2621 struct seg *sv_seg = seg;

2622 ulong_t segcnt = 1;

}
2678 ASSERT(segcnt > 1);
2680 plist = knem zal | oc((npages + segcnt) * sizeof (page_t *),
2682 addr sv_addr;

2683 si ze sv_si ze;
2684 seg = sv_seg;

2686 for (cnt = 0, pl_off = 0; size !=0; size -= ssize, addr += ssize) {

2687 if (addr >= seg->s_base + seg->s_size) {
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2688 seg = AS_SEGNEXT(as, seg); 2754 sl ow

2689 ASSERT(seg != NULL && addr == = seg- >s_base); 2755 /*

2690 cnt ++; 2756 * |If we are here because pagel ock failed due to the need to cow fault
2691 ASSERT(cnt < segcnt); 2757 * in the pages we want to |ock F_SOFTLOCK will do this job and in
2692 } 2758 * next as_pagel ock() call for this address range pagel ock will
2693 1f (addr + size > seg->s_base + seg->s_size) { 2759 * hopefully succeed.

2694 ssize = seg->s_base + seg->s_size - addr; 2760 */

2695 } else { 2761 fault_err = as_fault(as->a_hat, as, sv_addr, sv_size, F_SOFTLOCK, rw);
2696 ssize = size; 2762 if (fault_err T= 0

2697 } 2763 return (fc_decode(fault_err));
2698 pl &pl i st[npages + cnt]; 2764 }

2699 error = segop_pagel ock(seg, addr, ssize, (page_t ***)pl, 2765 *ppp = NULL;

2700 L_PAGELCCK, rw);

2701 if (error) { 2767 return (0);

2702 br eak; 2768 }

2703 } __unchanged_portion_onitted_

2704 ASSERT( pl i st[ npages + cnt] !'= NULL);

2705 ASSERT(pl _of f + btop(ssize) <= npages);

2706 bcopy(plist[npages + cnt], &plist[pl_off],

2707 bt op(ssize) * sizeof (page_t *));

2708 pl _of f += btop(ssize);

2709 }

2711 if (size ==0) {

2712 AS_LOCK_EXI T(as, &as->a_| ock);

2713 ASSERT(cnt == segcnt - 1);

2714 *ppp = plist;

2715 return (0);

2716 }

2718 /*

2719 * one of pagelock calls failed. The error type is in error variable.

2720 * Unl ock what we’ve | ocked so far and retry with F_SOFTLOCK if error

2721 * type is either EFAULT or ENOTSUP. Ctherw se just return the error

2722 * back to the caller.

2723 */

2725 eaddr = addr;

2726 seg = Sv_seg;

2728 for (cnt = 0, addr = sv_addr; addr < eaddr; addr += ssize) {

2729 if (addr >= seg->s base + seg->s_size) {

2730 seg = AS_SEGNEXT(as, seg);

2731 ASSERT(seg != NULL && addr == seg- >s_base);

2732 cnt ++;

2733 ASSERT(cnt < segcnt);

2734 }

2735 1f (eaddr > seg->s_base + seg->s_size) {

2736 ssize = seg->s_base + seg->s_size - addr;

2737 } else {

2738 ssize = eaddr - addr;

2739 }

2740 pl &pl i st[npages + cnt];

2741 ASSERT( pl = NULL);

2742 (voi d) segop_pagel ock(seg, addr, ssize, (page_t ***)pl,

2743 L_PAGEUNLCCK, rw);

2744 1

2746 AS_LOCK_EXI T(as, &as->a_| ock);

2748 kmem free(plist, (npages + segcnt) * sizeof (page_t *));

2750 if (error !'= ENOTSUP && error != EFAULT) {

2751 return (error);

2752 1
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184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201

203
204
205

207

209
210
209
210

212
213

215

219
220
221
222
223
224
225
226
227
228
229

231
232
233
234
235
236
237

239
240

__unchanged_portion_onitted_

#defi ne seg_pdi sabl ed pctrl 1.
#def i ne seg_pmaxw ndow pctrl 1.
#defi ne seg_phashsi ze_w n pctrl 1.
#defi ne seg_phashtab_win pctrl 1.
#defi ne seg_phashsi ze_wi red pctrl 1.
#def i ne seg_phashtab_wi red pctrl 1.
#defi ne seg_pkntache pctrl 1.
#define seg_pnem nt x pctrl 2.
#defi ne seg_pl ocked_wi ndow pctrl 2.
#def i ne seg_pl ocked pctrl 2.
#defi ne seg_pahcur pctrl 2.
#define seg_pathr_on pctrl 2.
#defi ne seg_pahhead pctrl 2.
#def i ne seg_pmax_pcpage pctrl 3.
#defi ne seg_pat hr_enpty_ahb pctrl 3.

#define seg_pathr_full _ahb
#define seg_pshrink_shift
#def i ne seg_pmaxapur ge_npages

pctrl 3.
pctrl 3.

#define P_HASHW N_MASK
#def i ne P_HASHW RED_MASK
#define P_BASESHI FT (6)

kt hread_t *seg_pasync_thr;

extern const struct seg_ops segvn_ops;
extern const struct seg_ops segspt_shnops;
extern struct seg_ops segvn_ops;

extern struct seg_ops segspt_shnops;

pctrl 3.

p_di sabl ed
p_maxwi n

p_hashw n_sz
p_ht abwi n
p_hashwi red_sz
p_ht abwi r ed
p_knctache
p_mem nt x

p_l ocked_wi n

p_| ocked

p_ahcur
p_athr_on
p_ahhead
p_pcp_nexage
p_at hr_enpty_ahb
p_athr_full _ahb
p_shrink_shft
p_maxapur ge_npages

(seg_phashsize_win - 1)
(seg_phashsize_wired - 1)

#define IS PFLAGS W RED(fl ags) ((flags) & SEGP_FORCE_W RED)
#define 1'S_PCP_W RED(pcp) | S PFLAGS W RED( (pcp)->p_flags)

#define LBOLT_DELTA(t)
#defi ne PCP_AGE(pcp)

/*

* htagO argunment can be a seg or anp pointer.
*

/

#defi ne P_HASHBP(seg, htagO, addr,

fl ags)
(1'S_PFLAGS_W RED( (fl ags)) ?

((struct seg_phash *)&seg_phasht ab_wi r ed[ P_HASHW RED_MASK &

((ulong_t)(ddi _get_lbolt() - (t)))
LBOLT_DELTA((pcp)->p_l bol t)

((uintptr_t)(htag0) >> P_BASESHI FT)])

(&seg_phasht ab_w n[ P_HASHW N_MASK &
(((uintptr_t)(htag0) >> 3) 7

((uintptr_t)(addr) >> ((flags & SEGP_PSH FT) ?
(flags >> 16) page_get _shift((seg)->s_szc))))]))

/*
* htagO argunent can be a seg or anp pointer.
*/

#defi ne P_MATCH(pcp, htagO, addr, |en)
((pcp)->p_htag0 == (htag0) &&
(pcp)->p_addr == (addr) &&
(pcp)->p_len >= (len))

#defi ne P_MATCH PP(pcp, htagO, addr, len, pp)
((pcp)->p_pp == (pp) &&

e

———
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241
242
243

245
246

248
249

251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286

288

290
291
292
293
294
295
296
297
298

300
301
302
303
304
305
306

#def i ne plink2pcache(pl)

#define hlink2phash(hl, 1)

I T T I

*/

(pcp) ->p_htag0 == (htag0) && \
(pcp) - >p_addr == (addr) && \
(pcp)->p_len >= (len))

((struct seg_pcache *)((uintptr_t)(pl) - \
of f set of (struct seg_pcache, p_plink)))

((struct seg_phash *)((uintptr_t)(hl)
of f set of (struct seg_phash, p_halink[I])))

seg_padd_abuck()/seg_prenmove_abuck() Iink and unlink hash buckets from
active hash bucket lists. We nmintain active bucket lists to reduce the
overhead of finding active buckets during asynchronous purging since there
can be 10s of mllions of buckets on a | arge systembut only a small subset
of themin actual use.

There're 2 active bucket lists. Current active list (as per seg_pahcur) is
used by seg_pinsert()/seg_pinactive()/seg_ppurge() to add and del ete
buckets. The other list is used by asynchronous purge thread. This all ows
the purge thread to walk its active |ist wthout holding seg_pnmemntx for a
long tinme. Wen asynchronous thread is done with its list it switches to
current active list and nakes the list it just finished processing as
current active list.

seg_padd_abuck() only adds the bucket to current list if the bucket is not
yet on any list. seg_prenove_abuck() may renove the bucket from either
list. If the bucket is on current list it will be always renmoved. O herw se
the bucket is only renmpved if asynchronous purge thread is not currently
running or seg_prenove_abuck() is called by asynchronous purge thread
itself. A given bucket can only be on one of active lists at a time. These
routines should be called with per bucket Iock held. The routines use
seg_pnmemntx to protect |list updates. seg_padd_abuck() nust be called after
the first entry is added to the bucket chain and seg_prenpve_abuck() nust
be called after the last pcp entry is deleted fromits chain. Per bucket

l ock should be held by the callers. This avoids a potential race condition
when seg_prenpve_abuck() renpves a bucket after pcp entries are added to
its list after the caller checked that the bucket has no entries. (this
race woul d cause a | oss of an active bucket fromthe active lists).

Both lists are circular doubly linked lists anchored at seg_pahhead heads.
New entries are added to the end of the list since LRUis used as the

purgi ng policy.

static void
seg_padd_abuck(struct seg_phash *hp)
287 {

int |ix;

ASSERT( MUTEX_HELD( &p- >p_hnut ex) ) ;
ASSERT( (struct seg_phash *)hp->p_hnext != hp);
ASSERT( (struct seg_phash *)hp->p_hprev ! = hp);
ASSERT( hp- >p_hnext == hp->p_hprev);
ASSERT( ! | S_PCP_W RED( hp- >p_] hnext ));
ASSERT( hp- >p_hnext - >p_hnext == (struct seg_pcache *)hp);
ASSERT( hp- >p_hprev->p_hprev == (struct seg_pcache *)hp);
ASSERT(hp >= seg_phasht ab_vm' n &&
hp < &seg_phasht ab_wi n[ seg_phashsi ze_wi n] ) ;

*

* This bucket can already be on one of active lists

* since seg_prenove_abuck() may have failed to renove it
* before.

*/

mut ex_ent er (&seg_pnmem nt x) ;

lix = seg_pahcur;
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307 ASSERT(lix >= 0 & lix <= 1);

308 if (hp->p_halink[lix].p_lnext !'= NULL)

309 ASSERT( hp->p_halink[lix].p_l prev !'= NULL);

310 ASSERT( hp->p_hal ink[!'lix].p_l next == NULL);

311 ASSERT( hp->p_hal ink[!lix].p_l prev == NULL);

312 mut ex_exi t (&seg_prmem nt x) ;

313 return;

314 }

315 ASSERT( hp->p_hal i nk[ i x].p_l prev == NULL);

317 I*

318 * If this bucket is still on list !lix async thread can't yet
319 * it since we hold here per bucket lock. In this case just
320 * since async thread will eventually find and process this bucket.
321 */

322 if (hp->p_halink[!lix].p_|next I:NU L) {

323 ASSERT( hp->p_ haI ink[!lix].p_lprev !'= NULL);

324 mut ex_exi t (&seg_prmem nt x) ;

325 return;

326 }

327 ASSERT( hp->p_halink[!lix].p_l prev == NULL);

328 /*

329 * This bucket is not on any active bucket |ist yet.

330 * Add the bucket to the tail of current active list.

331 */

332 hp->p_hal i nk[lix].p_l next = &eg_pahhead[|ix];

333 hp->p_hal i nk[ i x]. _I prev = seg_pahhead[lix].p_l pre

334 seg_pahhead[ i x] . p_l prev- >p_ I next = &hp->p_hali [ ],

335 seg_pahhead[ | i x].p_l prev = &p->p_halink[lix];

336 nmut ex_exi t (&seg_pnmem nt x) ;

337 }

__unchanged_portion_onitted_
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297 extern struct as kas;

298 extern proc_t *practive;

299 extern zone_t *gl obal _zone;

300 extern const struct seg_ops segvn_ops;
301 extern const struct seg_ops segspt_shnops;
300 extern struct seg_ops segvn_ops;

301 extern struct seg_ops segspt_shnops;

303 static vmu_data_t vnu_data;
304 static kmem cache_t *vrmu_bound_cache;
305 static kmem . cache_t *vnu_obj ect _cache;

307 /*

308 * Conparison routine for AVL tree. W base our conparison on vnb_start.
309 */

310 static int

311 bounds_cnp(const void *bndl, const void *bnd2)

312 {

313 const vmu_bound_t *boundl = bndl;

314 const vmu_bound_t *bound2 = bnd2;

316 if (boundl->vnb_start == bound2->vnb_start) {
317 return (0);

318 }

319 if (boundl->vnb_start < bound2->vnb_start) {
320 return (-1);

321 }

323 return (1);

324 }

__unchanged_portion_omtted_
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343 #endi f

345 /*

346 * extern hacks
347 */

348 extern const struct seg_ops segdev_ops;

348 extern struct seg_ops segdev_ops;

349 extern int ignore_hardware_nodes; /* force flag fromddi _inpl.c */
350 #ifdef DDI_MAP_DEBUG

351 extern int ddi _map_debug_fl ag

352 #define ddi _map_debug if (ddl _map_debug_flag) promprintf

353 #endi f

354 extern void i 86_pp_nap(page_t *pp, caddr_t kaddr);

355 extern void i 86_va_nap(caddr _t vaddr, struct as *asp, caddr_t kaddr);
356 extern int (*psm.intr_ops)(dev_info_ t *, ddi _intr_handle_inpl _t *,
357 psmintr_op_t, int *);

358 extern int inpl _dd| sunbus_initchild(dev_info_t *dip);

359 extern void inpl_ddi _sunbus_renovechil d(dev_info_t *dip);

361 /*

362 * Use device arena to use for device control register mappings.
363 * Various kernel nenory wal kers (debugger, dtrace) need to know
364 * to avoid this address range to prevent undesired device activity.
365 */

366 extern void *device_arena_alloc(size_t size, int vmflag);

367 extern void device_arena_free(void * vaddr, size_t size);

370 /*

371 * Internal functions

372 */

373 static int rootnex_dma_init();

374 static void rootnex_add_props(dev_info_t *);

375 static int rootnex_ctl_reportdev(dev_info_t *dip);

376 static struct intrspec *rootnex_get _i spec(dev_| nfo *rdip, int inum;
377 static int rootnex_map_regspec(ddi _map_req_t *np, caddr t *vaddrp);

378 static int rootnex_unnmap_regspec(ddi _map_req_t *np, caddr_t *vaddrp);
379 static int rootnex_nmap_handl e(ddi _nmap_req_t *np);

380 static void rootnex_clean_dmahdl (ddi _dma_i npl _t *hp);

381 static int rootnex_valid_alloc_parns(ddi _dma_attr_t *attr, ui nt _t naxsegsi ze);
382 static int rootnex_valid_bind_parnms(ddi _dma_req_t *dmareq,

383 ddi _dma_attr_t *attr);

384 static voi d rootnex_get sgl (ddi _dma_obj _t *dmar _obj ect, ddi _dnma_cookie_t
385 rootnex_sglinfo_t *sglinfo);

386 static void rootnex_dvima_get _sgI (ddi _dma_obj _t *dmar _obj ect,

387 ddi _dma_cooki e_t *sgl, rootnex_sglinfo_t *sglinfo);

388 static int rootnex_bind_sl owpat h(ddi _dnma_i npl _t *hp, struct ddi _dma_req *dmareq,
389 rootnex_dma_t *dma, ddi _dma_attr_t *attr, ddi_dma_obj _t *dmmo, int knflag);
390 static int rootnex_setup_copybuf(ddi_dma_i erI _t *hp, struct ddi _dma_req *dmareq,

391 rootnex_dma_t *dma, ddi_dma_attr_t *attr)

392 static void rootnex_teardown_copybuf (rootnex_dnma_t *dma);

393 static int rootnex_setup_w ndows(ddi _dnme_i npl _t *hp, rootnex_dma_t *dmm,
394 ddi _dma_attr_t *attr, ddi_dma_obj_t *dmmo, int knflag);

395 static voi d rootnex teardown wi ndows(root nex_dnma_t *dma);

396 static void rootnex_init_w n(ddi _dma_inpl _t *hp, rootnex_dma_t *dma,

397 r oot nex_wi ndow_t *wi ndow, ddi _dma_cooki e_ t *cookie, off_t cur_offset);
398 static void rootnex_setup_cooki e(ddi _dma_obj _t *dmar_obj ect,

399 rootnex_dma_t *dma, ddi _dma_cookie_t *cooki e, off_t cur_offset,

400 size_t *copybuf_ used paget **cur_pp);

401 static int rootnex_sgllen_w ndow boundary(ddi _dma_inpl _t *hp,
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402 rootnex_dma_t *dma, rootnex_wi ndow_ t **wi ndowp, ddi_dna_cookie_t *cookie,
403 ddi _dma_attr_t *attr, off_t cur_offset);

404 static int rootnex copybuf wi ndow boundary(ddl _dma_i npl _t *hp,

405 rootnex_dma_t *dma, rootnex_w ndow_ t **w ndowp,

406 ddi _dma_cooki e_t * cooki e, off_t cur_offset, size_t *copybuf_used);

407 static int rootnex_maxxfer_w ndow_boundary(ddi _dma_i npl _t *hp,

408 rootnex_dma_t *dma, rootnex_w ndow t **wi ndowp, ddi _dma_cookie_t *cookie);
409 static int rootnex_valid_sync_parns(ddi _dma_i npl _t *hp, root nex_wi ndow t *win,
410 off _t offset, size_t size, uint_t cache_flags);

411 static int rootnex_verify_buffer(rootnex_dma_t *dma);
412 static int rootnex_dma_check(dev_info_t *dip, const void *handle,

413 const void *comp_addr, const void *not_used);

414 static bool ean_t rootnex need_bounce _seg(ddi _dnma_obj _t *dmar_obj ect,
415 root nex_sglinfo_t *sglinfo);

416 static struct as *rootnex_get _as( ddi _dma_obj _t *dnar _obj ect);
418 [ *

419 * _init()

420 *

421 */

422 int

423 _init(void)

424 T

426 rootnex_state = NULL;

427 return (rmod_i nstal (&root nex_nodl i nkage) ) ;

428

__unchanged_portion_onitted_
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102 static const struct seg_ops segnf_ops;
102 static struct seg_ops segnf_ops;

104 static int segnf_fault_gref_range(struct seg *seg, caddr_t addr, size_t len);

106 static struct segnf_data *
107 segnf_data_zal | oc(struct seg *seg)

108 {

109 struct segnf_data *data = kmem zal | oc(si zeof (*data), KM SLEEP);
111 mut ex_i ni t (&dat a- >l ock, "segnf.|ock", MJTEX_DEFAULT, NULL);

112 seg->s_ops = &segnf _ops;

113 seg->s_data = data;

114 return (data);

115 }

__unchanged_portion_onitted_

734 static const struct seg_ops segnf_ops = {
734 static struct seg_ops segnf_ops = {

735 . dup = segnf _dup,

736 .unnmap = segnf _unnap,

737 .free = segnf_free,

738 .fault = segnf_fault,

739 .faulta = segnf_faulta,
740 . setprot = segnf_setprot,
741 . checkpr ot = segnf _checkprot,
742 .kl uster = segnf _kl uster,
743 .sync = segnf_sync,

744 .incore = segnf_incore,
745 .l ockop = segnf _| ockop,
746 . get prot = segnf_get prot,
747 . get of f set = segnf _get of f set,
748 .gettype = segnf_gettype,
749 . getvp = segnf _getvp,

750 .advi se = segnf _advi se,
751 . pagel ock = segnf _pagel ock,
752 .getnmem d = segnf_get memni d,
753 };

__unchanged_portion_omtted_
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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
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 =

19 * CDDL HEADER END

20 */

21 /*

22 * Copyright 2006 Sun Mcrosystens, Inc. Al rights reserved.

23 * Use is subject to license terns.

24 *

26 /* Copyright (c) 1983, 1984, 1985, 1986, 1987, 1988, 1989 AT&T */
27 /* Al Rights Reserved */

29 /*

30 * Portions of this source code were derived from Berkeley 4.3 BSD

31 * under license fromthe Regents of the University of California.
32 */

34 /*

35 * VM- segnent for non-faulting |oads.

36 */

38 #include <sys/types. h>

#i ncl ude <sys/t_I ock. h>
#i ncl ude <sys/param h>
#i ncl ude <sys/mman. h>

#i ncl ude <sys/errno. h>
#i ncl ude <sys/knmem h>

#i ncl ude <sys/cmm_err. h>
#i ncl ude <sys/vnode. h>
#i ncl ude <sys/proc. h>

#i ncl ude <sys/conf. h>

#i ncl ude <sys/ debug. h>
#i ncl ude <sys/archsystm h>
#i ncl ude <sys/| grp. h>

#i ncl ude <vni page. h>
#i ncl ude <vni hat. h>
#i ncl ude <vni as. h>

#i ncl ude <vni seg. h>
#i ncl ude <vnivpage. h>

/*
* Private seg op routines.
*/

static int

segnf _dup(struct seg *seg, struct seg *newseg);
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62 static int segnf _unmap(struct seg *seg, caddr_t addr, size_t len);

63 static void segnf _free(struct seg *seg);

64 static faultcode_t segnf_nomap(void);

65 static int segnf setprot(struct seg *seg, caddr_t addr,

66 size_t len, uint_t prot);

67 static int segnf checkprot(struct seg *seg, caddr_t addr,

68 size_t len, uint_t prot);

69 static void segnf_badop(voi d);

70 static int segnf _nop(void);

71 static int segnf _getprot (struct seg *seg, caddr_t addr,

72 size_t len, uint_t *protv);

73 static u_offset_t segnf_getoffset(struct seg *seg, caddr_t addr);

74 static int segnf _gettype(struct seg *seg, caddr_t addr);

75 static int segnf _getvp(struct seg *seg, caddr_t addr, struct vnode **vpp);
76 static int segnf _pagel ock(struct seg *seg, caddr_t addr, size_t |en,

77 struct page ***ppp, enum | ock_type type, enumseg_rw rw;
80 const struct seg_ops segnf_ops = {

80 struct seg_ops segnf_ops = {

81 . dup = segnf _dup,

82 .unnmap = segnf _unmap,

83 .free = segnf_free,

84 .fault = (faultcodet (*)(struct hat *, struct seg *, caddr_t,
85 size_t, enumfault_type, enum seg_rw))segnf_nomap,

86 .faulta = (faultcode_t (*)(struct seg *, caddr_t)) segnf_nomap,
87 . set prot = segnf_setprot,

88 . checkpr ot = segnf checkprot

89 .kl uster = (i nt (* )())segnf_badop,

90 .sync = (int (*)(struct seg *, caddr_t, size_t, int, uint_t))
91 segnf _nop,

92 .incore = (size_t (*)(struct seg *, caddr_t, size_t, char *))
93 segnf _nop,

94 . | ockop = (int (*)(struct seg *, caddr_t, size_t, int, int,
95 ulong_t *, size_t))segnf_nop,

96 . get prot = segnf_getprot,

97 . get of f set = segnf_get offset

98 . gettype = segnf_gettype,

99 . getvp = segnf getvp

100 . advi se = (int (*)(struct seg *, caddr_t, size_t, uint_t))
101 segnf_nop,

102 . pagel ock = segnf _pagel ock,

103 }
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697 [ *

698 * Shorthand defines

699 */

701 #defi ne DMAOBJ_PP_PP dmao_obj . pp_obj . pp_pp

702 #define DMAOBJ_PP_OFF drmao_ogj . pp_obj . pp_of f set

703 #define ALO dme_| i m>dl i maddr_I|o

704 #define AH dma_l i m>dl i m_addr _hi

705 #define OBJSI ZE dmar eq- >dnar _obj ect . dmao_si ze

706 #define ORI GVADDR dmar eq- >dmar _obj ect . dnao_obj . vi rt _obj . v_addr
707 #define RED ((rp->dmai _rflags & DDI_DVA REDZONE)? 1 : 0)
708 #define DI RECTI ON (mp->dmai _rflags & DDI _DVA_RDWR)

710 /*

711 * rootnex_map_fault:

712 *

713 * fault in mappings for requestors

714 *

716 /* ARGSUSED*/

717 static int

718 rootnex_map_faul t (dev_info_t *dip, dev_info_t *rdip,

719 struct hat *hat, struct seg *seg, caddr_t addr,

720 struct devpage *dp, pfn_t pfn, uint_t prot, uint_t |ock)

721 {

722 extern const struct seg_ops segdev_ops;

722 extern struct seg_ops segdev_ops;

724 DPRI NTF( ROOTNEX_MAP_DEBUG, ("rootnex_map_fault: address <%> "
725 "pfn <%x>", (void *)addr, pfn));

726 DPRI NTF( ROOTNEX_MAP_DEBUG, (" Seg <%>\n",

727 seg->s_ops == &segdev_ops ? "segdev" :

728 seg == &kvseg ? "segknent "NONE! ")) ;

730 /*

731 * This is all terribly broken, but it is a start

732 *

733 * XXX Note that this test nmeans that segdev_ops

734 * must be exported from seg_dev.c.

735 * XXX What about devices with their own segnment drivers?
736 */

737 if (seg->s_ops == &segdev_ops) {

738 regi ster struct segdev_data *sdp =

739 (struct segdev_data *)seg->s_dat a;

741 if (hat == NULL) {

742 /*

743 * This is one plausible interpretation of

744 * anull hat i.e. use the first hat on the
745 * address space hat |ist which by convention is
746 * the hat of the system MMJ. At alternative
747 * would be to panic .. this might well be better
748 */

749 ASSERT( AS_READ HELD(seg->s_as, &seg->s_as->a_l ock));
750 hat = seg->s_as->a_hat;

751 cmrm_err (CE_NOTE, "rootnex_map_fault: nil hat");
752 }

753 hat _devl oad(hat, addr, MMJ_PACESIZE, pfn, prot | sdp->hat_attr,
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754 (lock ? HAT_LOAD LOCK : HAT_LOAD));

755 } else if (seg == &vseg && dp == (struct devpage *)0) {
756 hat _devl oad(kas. a_hat, addr, MVJ_PAGESI ZE, pfn,
757 HAT_LOAD_LCOCK) ;

758 } else

759 return (DDl _FAI LURE);

760 return (DDl _SUCCESS);

761 }
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