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Kernel Physical Mapping (kpm) segment driver (segkpm.

This driver delivers along with the hat_kpnt interfaces an alternative
mechani sm for kernel mappings within the 64-bit Solaris operating system
which all ows the mapping of all physical nmenory into the kernel address
space at once. This is feasible in 64 bit kernels, e.g. for Utrasparc II
and beyond processors, since the available VA range is much |arger than
possi bl e physical nmenory. Monentarily all physical nenory is supported,
that is represented by the list of nmenobry segnents (nensegs).

Segkpm mappi ngs have al so very | ow overhead and | arge pages are used
(when possible) to mninmze the TLB and TSB footprint. It is also
extentabl e for other than Sparc architectures (e.g. AVD64). Min
advantage i s the avoi dance of the TLB-shootdown X-calls, which are
normal | y needed when a kernel (global) napping has to be renpved.

First exanple of a kernel facility that uses the segkpm nmappi ng schene
is seg_map, where it is used as an alternative to hat_nenl oad()

See al so hat layer for nore information about the hat_kpnt routines.
The kpmfacilty can be turned off at boot time (e.g. /etc/system.

/

ncl ude <sys/types. h>
ncl ude <sys/param h>
ncl ude <sys/sysmacros. h>
ncl ude <sys/systm h>
ncl ude <sys/vnode. h>
ncl ude <sys/cmm_err. h>
ncl ude <sys/debug. h>
ncl ude <sys/thread. h>
ncl ude <sys/cpuvar. h>
ncl ude <sys/bitmap. h>
ncl ude <sys/atom c. h>
ncl ude <sys/lgrp. h>
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#i ncl ude <vnm seg_knem h>
#i ncl ude <vm seg_kpm h>
#i ncl ude <vni hat. h>

#i ncl ude <vni as. h>

#i ncl ude <vni seg. h>

#i ncl ude <vni page. h>

/*

* d obal kpmcontrols.

* See also platformand mu specific controls.

*

* kpm enabl e -- global on/off switch for segkpm

* . Set by default on 64bit platforms that have kpm support.

* W Il be disabled fromplatformlayer if not supported.

* Can be disabled via /etc/system

*

* kpm snal | pages -- use only regul ar/system pagesi ze for kpm mappi ngs.
* Can be useful for critical debugging of kpmclients.

* Set to zero by default for platforns that support kpmlarge pages.
* The use of kpm | arge pages reduces the footprint of kpmneta data
* and has all the other advantages of using |arge pages (e.g TLB

* m ss reduction).

* Set by default for platforns that don't support kpm | arge pages or
* where | arge pages cannot be used for other reasons (e.g. there are
* only few full associative TLB entries available for |arge pages).
*

* segmap_kpm -- separate on/off switch for segmap using segkpm

* Set by defaul t

* W1 be disabl ed when kpm enabl e is zero.

* W11 be disabled when MAXBSI ZE ! = PAGESI ZE.

* Can be disabled via /etc/system

*

*/

int kpmenable = 1;

int kpmsmal |l pages = 0;

int segmap_kpm = 1;

/*

* Private seg op routines.

*

faultcode_t segkpmfault(struct hat *hat, struct seg *seg, caddr_t addr,

size_t len,
segkpm badop(void);
segkpm not sup( voi d);

enum fault _type type, enum seg_rw rw);
static void

static int

#defi ne SEGKPM BADOP(t) (t(*)())segkpm badop
#defi ne SEGKPM NOTSUP  (int(*)())segkpm notsup

static struct seg_ops segkpm ops = {
SEGKPI

. dup = | BADOP(i nt),
.unnmap = SEGKPM_BADOP(i nt ),
.free = SECGKPM _BADOP( voi d),
.fault = segkpm faul t,

.faulta = SEGKPM _BADOP(i nt),

. set prot = SEGKPM BADOP(i nt),

. checkpr ot = SEGKPM BADCP(i nt),

.kl uster = SEGKPM BADOP(i nt),

. swapout = SEGKPM BADOP(si ze_t),
.sync = SEGKPM BADOP(i nt),
.incore = SEGKPM BADOP(si ze_t),
. | ockop = SEGKPM BADOP(i nt),

. get prot = SEGKPM BADOP(i nt),

. get of f set = SEGKPM_BADOP( u_ of f set _t),
. gettype = SEGKPM BADCOP(i nt),
.getvp = SEGKPM BADOP(i nt),
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126 .advi se = SEGKPM BADOP(i nt),

129 . pagel ock = SEGKPM_NOTSUP,

127 . set pagesi ze = SEGKPM BADOP(i nt),

128 .getrmenmid = SEGKPM _BADOP(i nt),

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

____unchanged_portion_omtted_

300 /* ARGSUSED */
301 caddr_t segkpmcreate_va(u_offset_t off) { return (NULL); }

303 /* ARGSUSED */
304 void segkpm mapout _val i dkpne(struct kpne *kpne) {}

306 static void
307 segkpm badop() {}

309 #endif /* SEGKPM SUPPORT */

314 static int

315 segkpm not sup()

316 {

317 return (ENOTSUP);
318 }




new usr/src/uts/comon/ vl vm seg. c

R R R R

54634 Tue Nov 24 09:35:11 2015
new usr/src/uts/comon/ vl vm seg. ¢
6153 use NULL pagel ock segop as a shorthand for ENOTSUP

R R R R R R

__unchanged_portion_onitted_

1973 int

1974 segop_pagel ock(struct seg *seg, caddr_t addr, size_t len, struct page ***page
1975 enum | ock_type type, enum seg_rw rw

1976 {

1977 if (seg->s_ops->pagel ock == NULL)

1978 return (ENOTSUP);

1980 #endif /* ! codereview */

1981 return (seg->s_ops->pagel ock(seg, addr, |en, page, type, rw));

1982 }

1984 int

1985 segop_set pagesi ze(struct seg *seg, caddr_t addr, size_t len, uint_t szc)
1986

1987 if (seg->s_ops->setpagesi ze == NULL)

1988 return (ENOTSUP);

1990 return (seg->s_ops->set pagesi ze(seg, addr, |len, szc))
1991 }

1993 int

1994 segop_getnem d(struct seg *seg, caddr_t addr, memid_t *np)
1995 {

1996 if (seg->s_ops->getnmem d == NULL)

1997 return ( ENCDEV);

1999 return (seg->s_ops->getnmeni d(seg, addr, np))

2000 }

2002 struct lgrp_nmempolicy_info *
2003 segop_get policy(struct seg *seg, caddr_t addr)

2004 {

2005 if (seg->s_ops->getpolicy == NULL)

2006 return (NULL)

2008 return (seg->s_ops->getpolicy(seg, addr))
2009 }

2011 int

2012 segop_capabl e(struct seg *seg, segcapability_t cap)
2013

2014 if (seg->s_ops->capabl e == NULL)

2015 return (0)

2017 return (seg->s_ops->capabl e(seg, cap));
2018 }

2020 int

2021 segop_inherit(struct seg *seg, caddr_t addr, size_t len, uint_t op)
2022 {

2023 if (seg->s_ops->inherit == NULL)
2024 return (ENOTSUP);
2026 return (seg->s_ops->inherit(seg, addr, len, op))

2027 }




