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Portions Copyright 2009 Advanced M cro Devices
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Common Devel opment and Distribution License (the "License")
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Cor por ati on

I nc.

1/*

2 * CDDL HEADER START
*

3

5 *

6 * You may not use this file except
*

.

9 * or http://ww. opensol aris.org/os/licensing

10 *

11 * and limtations under the License

12 =

13 * When distributing Covered Code

14 * file and include the License file at

15 * If applicable, add the fo

16 *

17 * information: Portions Copy

18 *

19 * CDDL HEADER END

20 */

21 /*

22 * Copyright (c) 2004, 2010

23 * Copyright (c) 2011, 2016 b

24 * Copyright 2013 Nexenta Sys

25 * Copyright 2014 Josef "Jeff

26 */

27 | *

28 * Copyright (c) 2010, Inte

29 * Al rights reserved

30 */

31 /*

32 *

33 */

34 /*

35 * Copyright (c) 2019, Joyent
35 * Copyright 2018 Joyent
*/

37 [*

I nc

I nc.

38 * Various routines to handle identification

42 #i
43 #i
44 #i
45 #i
46 #i
47 #i
48 #i
49 #i
50 #i
51 #i
52 #i
53 #i
54 #i
55 #i
56 #i
57 #i
58 #i
59 #i
60 #i

ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude

<sys/types. h>
<sys/archsystm h>
<sys/ x86_ar chext . h>
<sys/ kmem h>
<sys/systm h>
<sys/cm_err. h>
<sys/sunddi . h>
<sys/sunndi . h>
<sys/ cpuvar. h>
<sys/ processor. h>
<sys/sysnacr 0s. h>
<sys/ pg. h>
<sys/fp. h>
<sys/control regs. h>
<sys/ bi t map. h>
<sys/auxv_386. h>
<sys/ memode. h>
<sys/ pci _cf gspace. h>
<sys/ comm page. h>

39 * and classification of x86 processors
*/
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61
62
63

121

#
#
#

#
#

ncl ude
ncl ude
ncl ude

<sys/ mach_nmmu. h>
<sys/ucode. h>
<sys/tsc. h>

fdef __ xpv
ncl ude <sys/ hypervisor. h>

#el se

#

ncl ude <sys/ontrap. h>

#endi f

/

I T T T T T i

Pass 0 of cpuid feature analysis happens in locore. It contains special code
to recogni ze Cyrix processors that are not cpuid-conpliant, and to deal with
them accordingly. For npbst nodern processors, feature detection occurs here
in pass 1.

Pass 1 of cpuid feature anal ysis happens just at the beginning of nisetup()

for the boot CPU and does the basic analysis that the early kernel needs

x86_featureset is set based on the return value of cpuid_passl() of the boot

CPU.

Pass 1 includes

o Determ ning vendor/ nodel /fanmi | y/ stepping and setting x86_type and
x86_vendor accordingly.

o Processing the feature flags returned by the cpuid instruction while
appl yi ng any wor karounds or tricks for the specific processor

o Mapping the feature flags into illunpbs feature bits (X86_*)

o Processing extended feature flags if supported by the processor
agai n while applying specific processor know edge

o Determining the CMI characteristics of the system

Pass 1 is done on non-boot CPUs during their initialization and the results
are used only as a neager attenpt at ensuring that all processors within the
system support the sane features

Pass 2 of cpuid feature anal ysis happens just at the beginning

of startup(). It just copies in and corrects the remai nder

of the cpuid data we depend on: standard cpuid functions that we didn’t
need for passl feature analysis, and extended cpuid functions beyond the
sinple feature processing done in passl

Pass 3 of cpuid analysis is invoked after basic kernel services; in
particul ar kernel nenory allocation has been nade available. It creates a
readabl e brand string based on the data collected in the first two passes

Pass 4 of cpuid analysis is invoked after post_startup() when al

the support infrastructure for various hardware features has been
initialized. It determ nes which processor features will be reported
to userland via the aux vector
Al'l passes are executed on all CPU det er mi nes what
features the kernel will use

CPUs, but only the boot

Much of the worst junk in this file is for the support of processors
that didn't really inplenent the cpuid instruction properly

NOTE: The accessor functions (cpuid_get*) are aware of, and ASSERT upon

the pass nunbers. Accordingly, changes to the pass code nmay require changes
to the accessor code
/

123 uint_t x86_vendor = X86_VENDOR I ntel C one
124 uint_t x86_type = X86_TYPE_OTHER
125 uint_t x86_clflush_size =0
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127 #if defined( xpv)

128 int x86_use_pcid = 0;
129 int x86_use_invpcid = 0;
130 #el se

131 int x86_use_pcid = -
132 int x86_use_invpcid = -1;
133 #endi f

[

135 uint _t pentiunpro_bug4046376;

137 uchar _t x86_f eat ur eset [ BT_SI ZEOFMAP( NUM X86_FEATURES) | ;

139 static char *x86_f eat ur e_names[ NUM _X86_FEATURES] = {

140 "l gpg",
141 "tsc",
142 "mer",
143 “mrr",
144 " pge",
145 "de",
146 "cmov",
147 " mx",
148 “nca",
149 " pae",
150 "cv8",
151 "pat",
152 "sep",
153 "sse",
154 "sse2",
155 "htt",
156 "asysc",
157 "nx",
158 "sse3",
159 "cx16",
160 "cnmp",
161 "tscp",
162 "maai t ",
163 "sseda",
164 "cpuid",
165 "ssse3d",
166 "ssed4_1",
167 "sse4_2"
168 "1gpg”,
169 “cl fsh",
170 " 64",
171 "
172 "pcl nul qdq",
173 "xsave",
174 "avx",
175 "vnk",
176 "svnt,
177 "t opoext ",
178 "f16c”
179 “rdrand"
180 " x2api "
181 "avx2"
182 “bm 1",
183 "bm 2",
184 "fma",
185 "smep”,
186 "smap",
187 "adx"
188 "rdseed"
189 " mpx*"
190 ‘avx512f ",
191 "avx512dq",
192 "avx512pf",
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193 "avxbl2er",

194 "avxb12cd",

195 "avx512bw',

196 "avx512vl ",

197 "avx512f ma",

198 "avx512vbm ',
199 "avx512_vpopcntdq",
200 "avx512_4vnni w',
201 "avx512_4f maps"”,
202 "xsaveopt",

203 "xsavec",

204 "xsaves",

205 "sha",

206 "um p",

207 " pku",

208 ospke

209 "pcid",

210 "l nvpci d",

211 "ibrs",

212 "i bpb",

213 "stibp",

214 "ssbhd",

215 "ssbd_virt",

216 "rdcl _no",

217 "ibrs_all",

218 "rsha",

219 "ssb_no",

220 "stibp_all",

221 "flush_cnd",

222 "1 1d_vrentry_no"
220 "stibp_all"

223 }

_hnchanged_port ion_omtted_

990 static void
991 cpui d_scan_security(cpu_t *cpu, uchar_t *featureset)

992 {

993 struct cpuid_info *cpi = cpu->cpu_m ntpu_cpi;

995 if (cpi->cpi_vendor == X86_VENDOR AMD &&

996 cpi - >cpi _xmaxeax >= 0x80000008) {

997 if (cpi->cpi_extd[8].cp_ebx & CPU D AVMD EBX_| BPB)

998 add_x86_f eat ure(f eat ureset, X86FSET_| BPB);

999 if (cpi->cpi_extd[8].cp_ebx & CPUl D AVD_EBX_| BRS)

1000 add_x86_f eat ur e(f eat ureset, X86FSET_| BRS) ;

1001 if (cpi->cpi_extd[8].cp_ebx & CPU D AMVD_EBX_STI BP)
1002 add_x86_f eat ure(f eat ureset, X86FSET_STI BP);
1003 if (cpi->cpi_extd[8].cp_ebx & CPUl D AVD_EBX_| BRS ALL)
1004 add_x86_f eat ure(f eatureset, X86FSET_| BRS_ALL);
1005 if (cpi->cpi_extd[8].cp_ebx & CPU D AMVD_EBX_STI BP ALL)
1006 add_x86_f eat ure(f eat ureset, X86FSET_STIBP_ALL);
1007 if (cpi->cpi_extd[8].cp_ebx & CPU D AVMD EBX PREFER IBRS)
1008 add_x86_f eat ur e(f eat ureset, X86FSET_RSBA) ;

1009 if (cpi->cpi_extd[8].cp_ebx & CPU D AVD_EBX_SSBD)

1010 add_x86_f eat ure(f eat ureset, X86FSET_SSBD) ;

1011 if (cpi- >cp| _extd[8].cp_ebx & CPU D_AMD_EBX_VI RT SSBD)
1012 add_x86_f eature(featureset, X86FSET_SSBD VI RT);
1013 if (cpi->cpi_extd[8].cp_ebx & CPU D AVD_EBX_SSB_NO)
1014 add_x86_f eat ure(f eat ureset, X86FSET_SSB_NO) ;
1015 } else if (cpi->cpi_vendor == X86_VENDOR Intel &&

1016 cpi - >cpi _maxeax >= 7)

1017 struct cpuid_regs *ecp;

1018 ecp = &cpi->cpi _std[7];

1020 if (ecp->cp_edx & CPU D | NTC EDX 7_0 SPEC CTRL)

1021 add_x86_f eat ure(f eatureset, X86FSET_I| BRS);
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1022
1023

1025
1026
1027

1029
1030
1031
1032
1033 #i f ndef
1034
1035

1037
1038
1039
1040
1041

1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067 #endi f

1069
1070

1072
1073
1074
1075 }

__Xpv

/* 1__xpv */

add_x86_f eat ure(featureset, X86FSET_| BPB);

if (ecp->cp_edx & CPU D_| NTC_EDX_7_0_STI BP)

add_x86_f eat ure(f eat ureset, X86FSET_STIBP);

read the arch caps MSR on xpv where we |ack the

* on_trap().
*/

if (ecp->cp_edx & CPU D_I NTC EDX_7_0_ARCH CAPS) {

on_trap_data_t otd;

/*

* Be paranoid and assume we'll get a #GP.
*

/

if (lon_trap(&otd, OT_DATA ACCESS)) {
uint64_t reg;

reg = rdmsr (MSR_| A32_ARCH_CAPABI LI TI ES) ;
if (reg & I A32_ARCH CAP_RDCL_NO {
add_x86_f eat ure(featureset,
X86FSET_RDCL_NO) ;

}
if (reg & I A32_ARCH CAP | BRS_ALL) {
add_x86_f eat ure(featureset,
X86FSET_| BRS_ALL)

}
if (reg & | A32_ARCH CAP_RSBA)
add_x86_f eat ure(featureset,
X86FSET_RSBA) ;

}
if (reg & | A32_ARCH CAP_SKI P_L1DFL_VMENTRY) {
add_x86_f eat ure(featureset,
X86FSET_L1D VM NO);

}
if (reg & I A32_ARCH CAP_SSB_NO {
add_x86_f eature(featureset,
X86FSET_SSB_NO) ;
}

}
no_trap();

if (ecp->cp_edx & CPUI D_I NTC_EDX_7_0_SSBD)

add_x86_f eature(featureset, X86FSET_SSBD);

if (ecp->cp_edx & CPU D_I NTC EDX_7_0_FLUSH CMD)

add_x86_f eature(featureset, X86FSET_FLUSH CM\D);

__unchanged_portion_omtted_
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1

/*

I T T
- - -

/
#i f

#defi ne

#i f

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) 1995, 2010, Oracle and/or its affiliates. All
Copyright (c) 2011 by Del phix. Al rights reserved.

Copyright (c) 2010,
Al'l rights reserved.

Intel Corporation.

Copyri ght
Copyri ght
Copyri ght
Copyri ght
Copyri ght
Copyri ght

(c) 2019, Joyent, Inc.

2018 Joyent, Inc.

2012 Jens El kner <jel +illunos@s. uni - magdebur g. de>
2012 Hans Rosenfel d <rosenfel d@r unpf. hope-2000. or g>
2014 Josef 'Jeff’ Sipek <jeffpc@ osefsipek.net>

2018 Nexenta Systems, Inc.

ndef _SYS_X86_ARCHEXT H

~SYS_X86_ARCHEXT_H
I def i ned(_ASM

#i ncl ude <sys/regset. h>

#i ncl ude <sys/ processor. h>
#i ncl ude <vnl seg_enum h>
#i ncl ude <vn page. h>

#endif /* _ASM */
#ifdef _ cplusplus
extern "C' {

#endi f

/*

*

cpuid instruction feature flags in %dx (standard function 1)
*/

#defi ne CPU D_| NTC_EDX_FPU 0x00000001 /* x87 fpu present */
#define CPUI D_| NTC_EDX_VME 0x00000002 /* virtual - 8086 extension */
#def i ne CPUI D_I NTC_EDX_DE 0x00000004 /* debuggi ng extensions */
#define CPU D_| NTC_EDX_PSE 0x00000008 /* page size extension */
#define CPU D_| NTC EDX _TSC 0x00000010 /* tinme stanp counter */
#def i ne CPUI D_I NTC_EDX_MsSR 0x00000020 /* rdnsr and wrnsr */

rights reserved.
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#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

| *

ne
ne
ne
ne

ne
ne
ne
ne
ne
ne
ne
ne
ne

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

CPUI D_| NTC_EDX_PAE
CPUI D_| NTC_EDX_MCE
CPUI D_| NTC_EDX_CX8
CPUI D_I NTC_EDX_API C

CPUI D_I NTC_EDX_SEP
CPUI D_I NTC_EDX_MIRR
CPUI D_I NTC_EDX_PGE
CPUI D_| NTC_EDX_MCA
CPUI D_I NTC_EDX_CMOV
CPUI D_I NTC_EDX_PAT
CPUI D_I NTC_EDX_PSE36
CPUI D_| NTC_EDX_PSN
CPUI D_I NTC_EDX_CLFSH
CPUI D_I NTC_EDX_DS
CPUI D_I NTC_EDX_ACPI
CPUI D_| NTC_EDX_MX
CPUI D_I NTC_EDX_FXSR
CPUI D_| NTC_EDX_SSE
CPUI D_I NTC_EDX_SSE2
CPUI D_I NTC_EDX_SS
CPUI D_I NTC_EDX_HTT
CPUI D_I NTC_EDX_TM
CPUI D_I NTC_EDX_| A64
CPUI D_| NTC_EDX_PBE

0x00000040
0x00000080
0x00000100
0x00000200

0x00000800
0x00001000
0x00002000
0x00004000
0x00008000
0x00010000
0x00020000
0x00040000
0x00080000

0x00200000
0x00400000
0x00800000
0x01000000
0x02000000
0x04000000
0x08000000
0x10000000
0x20000000
0x40000000
0x80000000

e —

B R SN TN SN S

physi cal addr extension */
machi ne check exception */
cnpxchg8b instruction */
local APIC */

0x400 - reserved */
sysenter and sysexit */
nenory type range reg */
page gl obal enable */
machi ne check arch */
condi ti onal nove insns */
page attribute table */
36-bit pagesi ze extension */
processor serial nunmber */
clflush instruction */
0x100000 - reserved */
debug store exists */
monitoring + clock ctrl */
MWX i nstructions */

fxsave and fxrstor */
stream ng SI MD extensions */
SSE ext ensions */

sel f-snoop */

Hyper Thread Technol ogy */
thermal nonitoring */
I'tani um enul ating | A32 */
Pendi ng Break Enable */

* cpuid instruction feature flags in %cx (standard function 1)
*/

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

/*

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

ne
ne
ne
ne

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

CPUI D_I NTC_ECX_SSE3 0x00000001
CPUI D_I NTC_ECX_PCLMULQDQ 0x00000002
CPUI D_I NTC_ECX_DTES64  0x00000004
CPUI D_I NTC_ECX_MON 0x00000008
CPUI D_I NTC_ECX DSCPL  0x00000010
CPUI D_I NTC_ECX_VMX 0x00000020
CPUI D_I NTC_ECX_SMX 0x00000040
CPUI D_I NTC_ECX_EST 0x00000080
CPUI D_I NTC_ECX_TM2 0x00000100
CPUI D_I NTC_ECX_SSSE3 ~ 0x00000200
CPUI D_I NTC_ECX_CI D 0x00000400
CPUI D_I NTC_ECX_FMA 0x00001000
CPUI D_I NTC_ECX_CX16 0x00002000
CPUI D_I NTC_ECX_ETPRD  0x00004000
CPUI D_I NTC_ECX_PDCM 0x00008000
CPUI D_I NTC_ECX_PCl D 0x00020000
CPUI D_I NTC_ECX_DCA 0x00040000
CPUI D_I NTC_ECX_SSE4_1  0x00080000
CPUI D_I NTC_ECX_SSE4_2  0x00100000
CPUI D_I NTC_ECX_X2APIC  0x00200000
CPUI D_I NTC_ECX_MOVBE  0x00400000
CPUI D_I NTC_ECX_POPCNT ~ 0x00800000
CPUI D_I NTC_ECX_TSCDL ~ 0x01000000
CPUI D_I NTC_ECX_AES 0x02000000
CPUI D_I NTC_ECX_XSAVE  0x04000000
CPUI D_I NTC_ECX_OSXSAVE  0x08000000
CPUI D_I NTC_ECX_AVX 0x10000000
CPUI D_I NTC_ECX_F16C 0x20000000
CPUI D_I NTC_ECX_RDRAND ~ 0x40000000
CPUI D_I NTC_ECX_HV 0x80000000

e e e —

B T T i T

Yet nore SSE extensions */
PCLMULQDQ i nsn */

64-bit DS area */

MONI TOR/ MMAI T */
CPL-qualified debug store */
Har dwar e VM ext ensi ons */
Secure npde extensions */
enhanced SpeedStep */
thermal nonitoring */
Suppl ement al SSE3 insns */
L1 context ID */
0x00000800 - reserved */
Fused Multiply Add */
cnpxchgl6 */

extended task pri nessages */
Per f / Debug Capability MSR */
0x00010000 - reserved */
process-context ids */

di rect cache access */
SSE4.1 insns */

SSE4. 2 insns */

X2API C */

MOVBE i nsn */

POPCNT i nsn */

Deadl i ne TSC */

AES insns */

XSAVE/ XRESTOR i nsns */

CS supports XSAVE insns */
AVX supported */

F16C supported */

RDRAND supported */
Hypervi sor */

* cpuid instruction feature flags in %dx (extended functi on 0x80000001)
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127

129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161

163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185

187
188
189
190
191
192

*/

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

#def i

#def i
#def i
#def i
#def i
#def i
#def i

#def i
#def i
#def i

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

#def i
#def i
#def i

#def i
#def i

/*

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

ne
ne
ne
ne
ne
ne
ne
ne

ne

ne
ne
ne
ne
ne
ne

ne
ne
ne

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

ne

ne

ne

ne
ne

CPUI D_AMD_EDX_FPU
CPUI D_AMD_EDX_VME
CPUI D_AMD_EDX_DE
CPUI D_AMD_EDX_PSE
CPUI D_AMD_EDX_TSC
CPUI D_AMD_EDX_MSR
CPUI D_AMD_EDX_PAE
CPUI D_AMD_EDX_MCE
CPUI D_AMD_EDX_CX8
CPUI D_AMD_EDX_API C

CPUI D_AMD_EDX_SYSC
CPU D_AMD_EDX_MTRR
CPU D_AMD_EDX_PGE
CPU D_AMD_EDX_NCA
CPU D_AND_EDX_CMOV
CPU D_AMD_EDX_PAT
CPU D_AMD_EDX_FCMOV
CPU D_AMD_EDX_PSE36

CPUI D_AMD_EDX_NX

CPUI D_AMD_EDX_MVXand
CPUI D_AMD_EDX_MVKX
CPUl D_AMD_EDX_FXSR
CPUl D_AMD_EDX_FFXSR
CPUl D_AMD_EDX_1GPG
CPUl D_AMD_EDX_TSCP

CPUI D_AMD_EDX_LM
CPUI D_AMD_EDX_3DNowx
CPUI D_AMD_EDX_3DNow

CPUI D_AMD_ECX_AHF64
CPUI D_AMD_ECX_CMP_LGCY
CPUI D_AMD_ECX_SVM_
CPU D_AMD_ECX_EAS
CPUI D_AMD_ECX_CR8D
CPUI D_AMD_ECX_LZCNT
CPUI D_AMD_ECX_SSE4A
CPU D_AMD_ECX_MAS
CPUI D_AMD_ECX_3DNP
CPUI D_AMD_ECX_OSVW
CPUI D_AMD_ECX_| BS
CPUl D_AMD_ECX_SSE5
CPUI D_AMD_ECX_SKI NI T
CPUI D_AMD_ECX_\WDT

CPUI D_AMD_ECX_LWP
CPU D_AMD_ECX_FMA4
CPU D_AMD_ECX_NI DVBR

CPUI D_AMD_ECX_TBM
CPU D_AMD_ECX_TOPCEXT

0x00000001
0x00000002
0x00000004
0x00000008
0x00000010
0x00000020
0x00000040
0x00000080
0x00000100
0x00000200

0x00000800
0x00001000
0x00002000
0x00004000
0x00008000
0x00010000
0x00010000
0x00020000
/* 0x00040000
/* 0x00080000
0x00100000
/* 0x00200000
0x00400000
0x00800000
0x01000000
0x02000000
0x04000000
0x08000000
/* 0x10000000
0x20000000
0x40000000
0x80000000

0x00000001
0x00000002
0x00000004
0x00000008
0x00000010
0x00000020
0x00000040
0x00000080
0x00000100
0x00000200
0x00000400
0x00000800
0x00001000
0x00002000
/* 0x00004000
0x00008000
0x00010000
/* 0x00020000
/* 0x00040000
0x00080000
/* 0x00100000
0x00200000
0x00400000

x87 fpu present */
virtual - 8086 extension */
debuggi ng ext ensions */

page size extensions */
time stanmp counter */

rdnsr and wrnsr */

physi cal addr extension */
machi ne check exception */
cnpxchg8b instruction */
local APIC */

0x00000400 - sysc on Kénb */
AMD: syscall and sysret */
menory type and range reg */
page gl obal enable */
machi ne check arch */

condi tional nove insns */
K7: page attribute table */
FCMOVcc etc. */

36-bit pagesi ze extension */
reserved */

reserved */
/* AMD: no-execute page prot */
reserved */
* AMD: MW extensions */

MWX i nstructions */

fxsave and fxrstor */

fast fxsave/fxrstor */

1GB page *

rdtscp instruction */
served */

AMD: | ong node */
extensions to 3DNow */
3DNow! instructions */

ok k kR Ok Rk ok Ok % Ok O k% k%

— e —

* ok (D * ok F Ok *

~—— ——————

LAHF and SAHF in | ong node */
AMD: nulticore chip */

AMD: secure VM */

extended api ¢ space */

32-bit nmov %r8 */
LZCNT insn */

SSE4A insns */

M sAl i gnSse mmode */
3DNowPr ef ect ch */

Oosvw */

I BS */

Ext ended AVX */

SKINIT */

VDT */

eserved */

/* ANVD: Lightweight profiling */
/* AVD: 4-operand FMA support */
reserved */

reserved */

/* AVD: Node |D MSR */

reserved */

/* AMD: trailing bit nmanips. */
/* ANMD: Topol ogy Extensions */

* AMD uses %bx for sonme of their features (extended function 0x80000008).

*/

#def i ne CPUI D_AMD_EBX_ERR _PTR_ZERO

#def i ne CPUI D_AMD_EBX_| BPB
#def i ne CPUI D_AMD_EBX_| BRS

0x000000004 /*
0x000001000 /*
0x000004000 /*

AVD: FP Err. Ptr. Zero */
ANVD: | BPB */
AVD: | BRS */

193
194
195
196
197
198
199

201
202
203
204
205
206
207
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#def i ne CPU D_AMD_EBX_STI BP 0x000008000 /* AMD: STIBP */
#defi ne CPU D_AMD EBX | BRS_ALL 0x000010000 /* AMD: Enhanced |BRS */
#define CPU D_AMD_EBX_STI BP_ALL 0x000020000 /* AMD: STIBP ALL */
#defi ne CPU D_AMD_EBX_PREFER | BRS 0x000040000 /* AMD: Don't retpoline */
#def i ne CPU D_AMD_EBX_SSBD 0x001000000 /* AMD: SSBD */
#defi ne CPU D_AMD_EBX_VI RT_SSBD 0x002000000 /* AMD: VIRT SSBD */
#define CPU D_AMD_EBX_SSB NO 0x004000000 /* AMD: SSB Fi xed */
/*
* Intel now seens to have clainmed part of the "extended" function
* space that we previously for non-Intel inplementors to use.
* More excitingly still, they' ve claimed bit 20 to nmean LAHF/ SAHF
* is available in long npode i.e. what AMD indicate using bit O.
* On the other hand, everything else is |abelled as reserved.
*
/
#def i ne CPUI D_I NTC_ECX_AHF64 0x00100000 /* LAHF and SAHF in | ong node */

208

210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236

238
239
240
241
242

244
245
246
247
248

250
251

253
254
255
256
257
258

/*
* Intel also uses cpuid leaf 7 to have additional instructions and features.
* Like sonme other |eaves, but unlike the current ones we care about, it
* requires us to specify both a leaf in %ax and a sub-leaf in %cx. To deal
* with the potential use of additional sub-leaves in the future, we now
* specifically label the EBX features with their |eaf and sub-Ieaf.
*
/

#define CPU D_INTC EBX 7_0_BM 1 0x00000008 /* BM1 instrs */
#def i ne CPUI D I NTC_ EBX 7_0_HLE 0x00000010 /* HLE */
#define CPU D_I NTC_EBX_7_0_AVX2 0x00000020 /* AVX2 supported */
#define CPU D_| NTC_EBX_7_0_SMEP 0x00000080 /* SMEP in CR4 */
#define CPU D_| NTC_EBX_7_0_BM 2 0x00000100 /* BM2 instrs */
#define CPU D_I NTC_EBX_7_0_I NVPCI D 0x00000400 /* invpcid instr */
#define CPU D_| NTC_EBX_7_0_NMPX 0x00004000 /* Mem Prot. Ext. */
#define CPU D_I NTC_EBX_7_0_AVX512F 0x00010000 /* AVX512 foundation */
#define CPU D_I NTC_EBX_7_0_AVX512DQ 0x00020000 /* AVX512DQ */
#define CPU D_| NTC_EBX_7_0_RDSEED 0x00040000 /* RDSEED instr */
#define CPU D_I NTC_EBX_7_0_ADX 0x00080000 /* ADX instrs */
#define CPUI D_| NTC_EBX_7_0_SMAP 0x00100000 /* SMAP in CR 4 */
#define CPU D_I NTC_EBX_7_0_AVX512| FNA 0x00200000 /* AVX5121 FMA */
#define CPU D_I| NTC_EBX_7_0_CLWB 0x01000000 /* CLVB */
#defi ne CPU D INTC EBX 7_ 0 AVX512PF 0x04000000 1* AVX512PF */
#define CPU D_I NTC_EBX_7_0_AVX512ER 0x08000000 /* AVX512ER */
#define CPU D_| NTC_EBX_7_0_AVX512CD 0x10000000 /* AVX512CD */
#define CPU D_I NTC_EBX_7_0_SHA 0x20000000 /* SHA extensions */
#define CPU D INTC EBX 7_ 0 AVX512BW 0x40000000 1* AVX512BW */
#define CPU D_I NTC_EBX_7_0_AVX512VL 0x80000000 /* AVX512VL */
#define CPU D_INTC_EBX 7_0_ALL_AVX512 \

(CPUID_INTC EBX 7 _0_AVX512F | CPUI D I NTC EBX 7_0_AVX512DQ | \

CPUI D TNTC EBX 7_0_AVX512I FMA | CPU D I NTC EBX_7_0_AVX512PF | \

CPUI D_I NTC_EBX_7_0_AVX512ER | CPUI D_I NTC EBX 7_0_AVX512CD | \

CPUI D_I NTC_EBX_7_0_AVX512BW | CPUI D_I NTC_EBX_7_0_AVX512VL)
#define CPU D_| NTC_ECX_7_0_AVX512VBM 0x00000002 /* AVX512VBM */
#define CPU D_INTC ECX_ 7_0_UMP 0x00000004 /* UM P */
#define CPU D_| NTC_ECX_7_0_PKU 0x00000008 /* unpde prot. keys */
#define CPU D_| NTC_ECX_7_0_OSPKE 0x00000010 /* OSPKE */
#define CPU D_I NTC_ECX_7_0_AVX512VPOPCDQ 0x00004000 /* AVX512 VPOPCNTDQ */
#define CPU D _INTC ECX 7_0_ALL_AVX512 \

(CPUID_I NTC_ECX_7_0_AVX512VBM CPUI D_I NTC_ECX_7_0_AVX512VPOPCDQ
#define CPU D_| NTC EDX _7_0_AVX5124NNI W 0x00000004 /* AVX512 4ANNIW */
#define CPU D_I NTC_EDX_7_0_AVX5124FMAPS 0x00000008 /* AVX512 4FNAPS */
#define CPU D_| NTC_EDX_7_0_SPEC_CTRL 0x04000000 /* Spec, |BPB, |BRS */
#define CPU D_| NTC_EDX_7_0_STI BP 0x08000000 /* STIBP */
#define CPUI D_| NTC_EDX_7_0_FLUSH CVD 0x10000000 /* 1 A32_FLUSH CVD */
#define CPU D_I| NTC_EDX_7_0_ARCH CAPS 0x20000000 /* 1 A32_ARCH CAPS */
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259 #define CPUI D_I NTC_EDX 7_0_SSBD 0x80000000 /* SSBD */ 325 #define MSR_PRP4_LBSTK FROM 7  0x687
326 #define MSR_PRP4_LBSTK_FROM 8 0x688
261 #define CPU D_INTC_EDX _7_0_ALL_AVX512 \ 327 #define MBR_PRP4_LBSTK_FROM 9 0x689
262 (CPUID_I NTC_EDX_7_0_AVX5124NNI W | CPUI D_| NTC_EDX_7_0_AVX5124FNAPS) 328 #define MSR_PRP4_LBSTK_FROM 10 0x68a
329 #define MSR_PRP4_LBSTK_FROM 11 0x68b
264 | * 330 #define MSR_PRP4_LBSTK FROM 12 0x68c
265 * Intel also uses cpuid |eaf Oxd to report additional instructions and features 331 #define MSR PRP4_LBSTK _FROM 13 0x68d
266 * when the sub-leaf in %cx == 1. W | abel these using the sane convention as 332 #define MSR_PRP4_LBSTK_FROM 14 0x68e
267 * with leaf 7. 333 #define MSR_PRP4_LBSTK_FROM 15 0x68f
268 */ 334 #define MSR_PRP4_LBSTK_TO 0 0x6¢c0
269 #define CPU D_I NTC_EAX_D 1 XSAVEOPT 0x00000001 /* xsaveopt inst. */ 335 #define MSR_PRP4_LBSTK TO 1 0x6c¢c1
270 #define CPU D_| NTC_EAX_D_1_XSAVEC 0x00000002 /* xsavec inst. */ 336 #define MSR_PRP4_LBSTK_TO 2 0x6c2
271 #define CPU D_I NTC_EAX_D_1_XSAVES 0x00000008 /* xsaves inst. */ 337 #define MSR_PRP4_LBSTK_TO 3 0x6c3
338 #define MBR_PRP4_LBSTK_TO 4 0x6c4
273 #define REG PAT 0x277 339 #define MSR_PRP4_LBSTK _TO 5 0x6¢c5
274 #define REG TSC 0x10 /* tinestanp counter */ 340 #define MSR_PRP4_LBSTK_TO 6 0x6c6
275 #define REG API C_BASE_MSR 0x1b 341 #define MSR_PRP4_LBSTK_TO 7 0x6¢c7
276 #define REG X2API C_BASE_MSR 0x800 /* The MBSR address offset of x2APIC */ 342 #define MSR_PRP4_LBSTK TO 8 0x6¢c8
343 #define MSR_PRP4_LBSTK_TO 9 0x6¢c9
278 #if !defined(__xpv) 344 #define MSR_PRP4_LBSTK_TO 10 Ox6ca
279 | * 345 #define MSR_PRP4_LBSTK_TO 11 0x6¢cb
280 * AMD Cl1E 346 #define MSR_PRP4_LBSTK TO 12 0x6cce
281 */ 347 #define MSR_PRP4_LBSTK_TO 13 Ox6cd
282 #define MSR_AMD_| NT_PENDI NG _CVP_HALT 0xC0010055 348 #define MSR_PRP4_LBSTK_TO 14 Ox6ce
283 #define AMD_ACTONCMPHALT_SHI FT ~27 349 #define MSR_PRP4_LBSTK_TO 15 0x6cf
284 #define AVMD_ACTONCMPHALT_MASK 3
285 #endi f 351 /*
352 * Intel |A32_ARCH CAPABILITIES MSR
287 #define MSR_DEBUGCTL 0x1d9 353 */
354 #define MSR_| A32_ARCH CAPABI LI TI ES 0x10a
289 #define DEBUGCTL_LBR 0x01 355 #define | A32_ARCH CAP_RDCL_NO 0x0001
290 #defi ne DEBUGCTL_BTF 0x02 356 #define | A32_ARCH CAP_| BRS_ALL 0x0002
357 #define | A32_ARCH CAP_RSBA 0x0004
292 /* Intel P6, AMD */ 358 #define | A32_ARCH CAP_SKI P_L1DFL_VMENTRY 0x0008
293 #define MSR_LBR_FROM 0x1db 359 #define | A32_ARCH CAP_SSB_NO 0x0010
294 #define MSR_LBR_TO Ox1ldc
295 #define MBR_LEX_FROM Ox1dd 361 /*
296 #define MSR_LEX TO Ox1lde 362 * Intel Speculation related MSRs
363 */
298 /* Intel P4 (pre-Prescott, non P4 M */ 364 #define MSR_I A32_SPEC CTRL 0x48
299 #define MSR P4_LBSTK_TCOS Ox1lda 365 #define | A32_SPEC CTRL_I BRS 0x01
300 #define MSR_P4_LBSTK 0 0x1db 366 #define | A32_SPEC CTRL_STI BP 0x02
301 #define MSR _P4_LBSTK 1 Ox1ldc 367 #define | A32_SPEC_CTRL_SSBD 0x04
302 #define MSR_P4_LBSTK 2 Ox1dd
303 #define MBR_P4_LBSTK 3 Ox1lde 369 #define MSR | A32_PRED_CMD 0x49
370 #define | A32_PRED_CMD_| BPB 0x01
305 /* Intel PentiumM */
306 #define MSR_P6M LBSTK_TOS 0Ox1c9 372 #define MSR_I A32_FLUSH CMD 0x10b
307 #define MSR_P6M LBSTK_0 0x040 373 #define | A32_FLUSH CMD_L1D 0x01
308 #define MSR_P6M LBSTK_1 0x041
309 #define MSR_P6M LBSTK 2 0x042 375 #define MCl _CTL_VALUE Oxffffffff
310 #define MSR_P6M LBSTK 3 0x043
311 #define MBR_P6M LBSTK 4 0x044 377 #define MTRR_TYPE_UC 0
312 #define MSR_P6M LBSTK_5 0x045 378 #define MIRR_TYPE_WC 1
313 #define MSR_P6M LBSTK_6 0x046 379 #define MIRR TYPE_WI 4
314 #define MBR_P6M LBSTK 7 0x047 380 #defi ne MTRR_TYPE_WP 5
381 #defi ne MTRR_TYPE_ VB 6
316 /* Intel P4 (Prescott) */ 382 #define MIRR_TYPE_UC_ 7
317 #define MSR_PRP4_LBSTK TGOS Oxlda
318 #define MSR_PRP4_LBSTK FROM 0  0x680 384 /*
319 #define MSR_PRP4_LBSTK_FROM 1 0x681 385 * For Solaris we set up the page attritubute table in the follow ng way:
320 #define MBR_PRP4_LBSTK_FROM 2 0x682 386 * PATO Wite-Back
321 #define MSR_PRP4_LBSTK_FROM 3  0x683 387 * PAT1 Wite-Through
322 #define MSR_PRP4_LBSTK_FROM 4 0x684 388 * PAT2 Unchacheabl e-
323 #define MSR_PRP4_LBSTK_FROM 5 0x685 389 * PAT3 Uncacheabl e
324 #define MSR_PRP4_LBSTK_FROM 6  0x686 390 * PAT4 Wite-Back
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391 * PAT5 Wite-Through 457 #define X86FSET_AVX512DQ 51
392 * PAT6 Wi te- Conbi ne 458 #define X86FSET_AVX512PF 52
393 * PAT7 Uncacheabl e 459 #define X86FSET_AVX512ER 53
394 * The only difference fromh/w default is entry 6. 460 #define X86FSET_AVX512CD 54
395 */ 461 #define X86FSET_AVX512BW 55
396 #define PAT_DEFAULT_ATTRI BUTE \ 462 #define X86FSET_AVX512VL 56
397 ((uint64_t)MIRR TYPE_VB | \ 463 #define X86FSET_AVX512FNA 57
398 ((uint64_t) MIRR_TYPE_W << 8) | \ 464 #define X86FSET_AVX512VBM 58
399 ((uint64_t)MIRR_TYPE_UC << 16) | \ 465 #define X86FSET_AVX512VPOPCDQ 59
400 ((uint64_t)MIRR_TYPE_UC << 24) | \ 466 #define X86FSET_AVX512NNI W 60
401 ((uint64_t)MIRR_TYPE_WB << 32) | \ 467 #define X86FSET_AVX512FNAPS 61
402 ((uint64_t) MIRR_TYPE_WI << 40) | \ 468 #define X86FSET_XSAVEOPT 62
403 ((uint64_t) MIRR_TYPE_WC << 48) | \ 469 #define X86FSET_XSAVEC 63
404 ((uint64_t) MIRR_TYPE_UC << 56)) 470 #define X86FSET_XSAVES 64
471 #define X86FSET_SHA 65
406 #define X86FSET_LARGEPAGE 0 472 #define X86FSET_UM P 66
407 #define X86FSET_TSC 1 473 #define X86FSET_PKU 67
408 #define X86FSET_MSR 2 474 #define X86FSET_OSPKE 68
409 #define X86FSET_MIRR 3 475 #define X86FSET_PCI D 69
410 #define X86FSET_PGE 4 476 #define X86FSET_I NVPCI D 70
411 #define X86FSET_DE 5 477 #define X86FSET_| BRS 71
412 #define X86FSET_CMOV 6 478 #define X86FSET_| BPB 72
413 #define X86FSET_MWX 7 479 #define X86FSET_STI BP 73
414 #define X86FSET_MCA 8 480 #define X86FSET_SSBD 74
415 #define X86FSET_PAE 9 481 #define X86FSET_SSBD VI RT 75
416 #define X86FSET_CX8 10 482 #define X86FSET_RDCL_NO 76
417 #define X86FSET_PAT 11 483 #define X86FSET_| BRS_ALL 77
418 #define X86FSET_SEP 12 484 #define X86FSET_RSBA 78
419 #define X86FSET_SSE 13 485 #define X86FSET_SSB_NO 79
420 #define X86FSET_SSE2 14 486 #define X86FSET_STI BP_ALL 80
421 #define X86FSET_HTT 15 487 #define X86FSET_FLUSH CVD 81
422 #define X86FSET_ASYSC 16 488 #define X86FSET_L1D VM NO 82
423 #define X86FSET_NX 17
424 #define X86FSET_SSE3 18 490 /*
425 #define X86FSET_CX16 19 491 * Intel Deep C State invariant TSC in | eaf 0x80000007.
426 #define X86FSET_CMP 20 492 */
427 #define X86FSET_TSCP 21 493 #define CPU D _TSC_CSTATE_| NVARI ANCE (0x100)
428 #define X86FSET_MMI T 22
429 #define X86FSET_SSE4A 23 495 [ *
430 #define X86FSET_CPU D 24 496 * Intel Deep C-state always-running |local APIC tiner
431 #define X86FSET_SSSE3 25 497 */
432 #define X86FSET_SSE4_1 26 498 #define CPU D_CSTATE_ARAT (0x4)
433 #define X86FSET_SSE4_2 27
434 #define X86FSET_1GPG 28 500 /*
435 #define X86FSET_CLFSH 29 501 * Intel ENERGY_PERF_BIAS MSR indicated by feature bit CPU D. 6. ECX]3].
436 #define X86FSET_64 30 502 */
437 #define X86FSET_AES 31 503 #define CPU D_EPB_SUPPORT (1 << 3)
438 #define X86FSET_PCLMULQDQ 32
439 #define X86FSET_XSAVE 33 505 /*
440 #define X86FSET_AVX 34 506 * Intel TSC deadline tinmer
441 #define X86FSET_VMX 35 507 */
442 #define X86FSET_SVM 36 508 #define CPU D_DEADLI NE_TSC (1 << 24)
443 #define X86FSET_TOPOEXT 37
444 #define X86FSET_F16C 38 510 /*
445 #define X86FSET_RDRAND 39 511 * x86_type is a |legacy concept; this is supplanted
446 #define X86FSET_X2API C 40 512 * for nost purposes by x86_featureset; npbdern CPUs
447 #define X86FSET_AVX2 41 513 * shoul d be X86_TYPE_OTHER
448 #define X86FSET_BM 1 42 514 */
449 #define X86FSET_BM 2 43 515 #define X86_TYPE_OTHER 0
450 #define X86FSET_FMA 44 516 #define X86_TYPE_486 1
451 #define X86FSET_SMEP 45 517 #define X86_TYPE_P5 2
452 #define X86FSET_SMAP 46 518 #define X86_TYPE_P6 3
453 #define X86FSET_ADX 47 519 #define X86_TYPE_CYRI X_486 4
454 #define X86FSET_RDSEED 48 520 #define X86_TYPE_CYRI X_6x86L 5
455 #define X86FSET_MPX 49 521 #define X86_TYPE_CYRI X_6x86 6
456 #define X86FSET_AVX512F 50 522 #define X86_TYPE_CYRI X_GXm 7
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#def i ne X86_TYPE_CYRI X_6x86MX 8
#define X86_TYPE_CYRI X_Medi aGX 9

#define X86_TYPE_CYRI X_ M| 10

#define X86_TYPE_VIA CYRI X Il 11

#define X86_TYPE_P4 12

/*

* x86_vendor allows us to sel ect between

* inplenmentation features and hel ps guide

* the interpretation of the cpuid instruction.

#defi ne X86_VENDOR | nt el 0
#def i ne X86_VENDORSTR | nt el " Genui nel ntel "

#defi ne X86_VENDOR | nt el Cl one 1

#def i ne X86_VENDOR_AMD 2
#def i ne X86_VENDORSTR_AMD " Aut hent i cAMD"
#defi ne X86_VENDOR Cyri x 3
#def i ne X86_VENDORSTR_CYRI X "Cyri xl nst ead"

#def i ne X86_VENDOR UMC 4
#def i ne X86_VENDORSTR_UMC "UMC UMC UMC
#def i ne X86_VENDOR NexGen 5
#def i ne X86_VENDORSTR _NexGen "NexGenDri ven"

#def i ne X86_VENDOR Cent aur 6
#def i ne X86_VENDORSTR_Cent aur " Cent aur Haul s"
#defi ne X86_VENDOR Ri se 7
#defi ne X86_VENDORSTR_Ri se "Ri seRi seRi se"

#def i ne X86_VENDOR Si S 8
#def i ne X86_VENDORSTR_Si S "SiISSiSSiS”
#def i ne X86_VENDOR TM 9
#def i ne X86_VENDORSTR_TM " CGenui neTMk86"

#defi ne X86_VENDOR_NSC

10
#def i ne X86_VENDORSTR_NSC "Geode by NSC'

/*
* Vendor string max len +\0
*
/
#define X86_VENDOR _STRLEN 13
/*
* Sonme vendor/fam | y/ nodel / st eppi ng ranges are conmonly grouped under
* a si ngI e identifyi ng banner by the vendor. The follow ng encode
* that "revision" in a uint32_t with the 8 nost significant bits
* jdentifying the vendor with X86_VENDOR *, the next 8 identifyi ng the
* famly, and the remaining 16 typically “form ng a bitmask of revisions
* within that famly with nmore significant bits indicating "later" revisions.
*

/

#def i ne _X86_CH PREV_VENDOR MASK 0xf f 000000u
#def i ne _X86_CHI PREV_VENDOR_SHI FT 24

#define _X86_CH PREV_FAM LY_MASK 0x00f f 0000u
#define _X86_CH PREV_FAM LY_SHI FT 16

#defi ne _X86_CHI PREV_REV_MASK 0x0000f fffu
#defi ne _X86_CHI PREV_VENDOR(x) \

T((x) & _X86_CHI PREV_VENDOR_MASK) >>
~X86_CHI PREV_FAM LY(X) \

_X86_CHI PREV_VENDOR_SHI FT)
#defi ne
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#def i

ne

/* True

#def i

ne

/* True

#def i

#def i

ne

ne

/* True

#def i

ne

(((X) & _X86_CH PREV_FAM LY_MASK) >>
X86_CHI PREV_REV( x) \
{(x) & _X86_CH PREV_REV_MASK)

_X86_CHI PREV_FAM LY_SHI FT)

10

if x matches in vendor and famly and if x matches the given rev mask */

X86_CHI PREV_MATCH( x, mask) \
(_X86_CHI PREV VENDOQ(x) ==
X86_CHI PREV_FAM LY(x) ==
((_X86_CHI PREV_REV( x) & ><86 CHI PREV_REV( mask) )

X86_CHI PREV_VENDOR( mask) && \
X86_CHI PREV_FAM LY(mask) && \
1=0))
if x matches in vendor and famly, and rev is at |least mnx */
X86_CHI PREV_ATLEAST(x, m nx) \

(_X86_CHI PREV_VENDOR(x) == _X86_CHI PREV_VENDOR(m nx) && \

_X86_CHI PREV_FAM LY(x) == _X86_CH PREV_FAM LY(mi nx) && \

“X86_CHI PREV_REV(x) >= _X86_CHI PREV_REV(mi nx))

X86_CHI PREV_MKREV(vendor, famly, rev) \
((uint32_t)(vendor) << _X86_CHI PREV_VENDOR SHIFT | \
(fanmily) << X86_CHI PREV_FAM LY SHIFT | (rev))
if x matches in vendor, andfarrilyis at |east minx */
X86_CHI PFAM ATLEAST(x, minx) \

(_X86_CHI PREV_VENDOR(x) ==

_X86_CHI PREV_FAM LY(x) >=

X86_CHI PREV_VENDOR( i nx) && \
_X86_CHI PREV_FAM LY(ni nx) )

/* Revision default */
#def i ne X86_CHI PREV_UNKNOMN 0x0

| *

* Definitions for AVMD Family Oxf.
* sufficiently different that we will

* case

*/
#def i
#def i
#def i
#def i
#def i
#def i
#def i

/*

* Definitions for AVD Fami |y 0x10.

*

#def i
#def i
#def i
#def i
#def i
#def i
#def i

/*

ne
ne
ne
ne
ne
ne
ne

ne

ne

ne

ne

ne

ne

ne

revisions C and CG are
in all

M nor
di stinguish them
revision.

ot her
we will identify the major
X86_CHI PREV_AMD_F_REV_B _X86_CHI PREV_MKREV( X86_VENDOR_ANMD, Oxf,
X86_CHI PREV_ANMD_F_REV_CO _X86_CHI PREV_MKREV( X86_VENDOR_AMD, Oxf
X86_CHI PREV_AMD_F_REV_CG _X86_CHI PREV_MKREV( X86_VENDOR_AMD, Oxf,
X86_CHI PREV_AMD_F_REV_D _X86_CHI PREV_NKREV( X86_VENDOR_AMD, Oxf ,
X86_CHI PREV_AMD_F_REV_E _X86_CHI PREV_MKREV( X86_VENDOR_AND, Oxf,
X86_CHI PREV_AMD_F_REV_F _X86_CHI PREV_MKREV( X86_VENDOR_AMD, Oxf,
X86_CHI PREV_AMD_F_REV_G _X86_CHI PREV_MKREV( X86_VENDOR_AMD, Oxf,

X86_CH PREV_AMD_10_REV_A \
X86_CHI PREV_MKREV{ X86_VENDOR_AND,
X86_CHI PREV_AMD_10_REV B \
X86_CHI PREV_MKREV( X86_VENDOR_AND,
X86_CHI PREV_AMD 10 _REV_C2 \
X86_CH| PREV_MKREV{ X86_VENDOR_AND,
X86_CHI PREV_AMD_10_REV_C3 \
X86_CHI PREV_MKREV( X86_VENDOR_AND,
X86_CHI PREV_AMD 10 _REV DO \
X86_CHI PREV_MKREV{ X86_VENDOR_AND,
X86_CHI PREV_AMD_10_REV D1 \
X86_CHI PREV_MKREV( X86_VENDOR_AND,
X86_CHI PREV_AMD_10_REV_E \
_X86_CHI PREV_MKREV{ X86_VENDOR_AND,

0x10, 0x0001)

0x10, 0x0002)
0x10, 0x0004)
0x10, 0x0008)
0x10, 0x0010)
0x10, 0x0020)

0x10, 0x0040)

* Definitions for AVMD Family 0x11.

*/

#define X86_CH PREV_AMD 11 _REV_B \

| *

_X86_CHI PREV_MKREV( X86_VENDOR_AMD, 0x11, 0x0002)

Rev A was Engi neering Sanples only.

0x0001)
0x0002)
0x0004)
0x0008)
0x0010)
0x0020)
0x0040)
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655
656
657
658

660
661
662
663
664
665
666

668
669
670
671
672

674
675

677
678
679
680
681

683
684
685
686

688
689

691
692
693

695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720

* Definitions for AMD Family 0x12.
*/
#defi ne X86_CHH PREV_AMD 12_REV_B \

_X86_CHI PREV_MKREV( X86_VENDOR_AMD, 0x12, 0x0002)
/*
* Definitions for AVMD Fanmily 0x14.
*
#defi ne X86_CH PREV_AMD_14_REV_B \
X86_CHI PREV_MKREV( X86_VENDOR_AMD, 0x14, 0x0002)
#defi ne X86_CHI PREV_AMD 14 _REV C\
_X86_CHI PREV_MKREV( X86_VENDOR_AMD, 0x14, 0x0004)
/*
* Definitions for AVD Family 0x15
*
#defi ne X86_CH PREV_AMD_150R _REV_B2 \
_X86_CHI PREV_MKREV( X86_VENDOR_AMD, 0x15, 0x0001)
#def i ne X86_CHI PREV_AMD_15TN REV_A1 \
_X86_CHI PREV_MKREV( X86_VENDOR_AMD, 0x15, 0x0002)
/*
* Various socket/package types, extended as the need to distinguish
* a new type arises. The top 8 byte identfies the vendor and the
* remaining 24 bits describe 24 socket types.
*
/
#defi ne _X86_SOCKET_VENDOR_SHI FT 24
#def i ne _X86_SOCKET_VENDOR( x) ((x) >> _X86_SOCKET_VENDOR_SHI FT)
#define _X86_SOCKET_TYPE MASK  OxO00ffffff
#define “X86_SOCKET_TYPE(x) ((x) & _X86_SOCKET_TYPE_NASK)
#def i ne _X86_SOCKET_MKVAL(vendor, bitval) \

((uint32_t)(vendor) << _X86_SOCKET VENDOR SHIFT | (bitval))

#define X86_SOCKET_MATCH(s, mask) \
(_XB6_SOCKET_VENDOR(S) == _X86_SOCKET_VENDOR(mask) && \
(TX86_SOCKET_TYPE(s) & _X88_SOCKET TYPE(nask)) != 0)
#def i ne X86_SOCKET_UNKNOWN 0x0
/*

* AMD socket types
*
/

#def i ne X86_SOCKET 754 _X86_SOCKET_MKVAL( X86_VENDCR_AMD, 0x000001)
#defi ne X86_SOCKET_939 TX86_SOCKET_MKVAL( X86_VENDOR_AMD, 0x000002)
#defi ne X86_SOCKET_940 TX86_SOCKET_MKVAL( X86_VENDOR_AMD, 0x000004)
#defi ne X86_SOCKET S1gl TX86_SOCKET_MKVAL( X86_VENDOR AMD, 0x000008)
#def i ne X86_SOCKET_AM2 TX86_SOCKET_MKVAL( X86_VENDOR_AMD, 0x000010)
#defi ne X86_SOCKET_F1207 TX86_SOCKET_MKVAL( X86_VENDOR_AMD, 0x000020)
#defi ne X86_SOCKET_S1g2 TX86_SOCKET_MKVAL( X86_VENDOR_AMD, 0x000040)
#defi ne X86_SOCKET_S1g3 TX86_SOCKET_MKVAL( X86_VENDOR_AMD, 0x000080)
#def i ne X86_SOCKET_AM TX86_SOCKET_MKVAL ( X86_VENDOR_ANMD, 0x000100)
#defi ne X86_SOCKET_AMR2 TX86_SOCKET_MKVAL( X86_VENDOR_AMD, 0x000200)
#defi ne X86_SOCKET_AMB TX86_SOCKET_MKVAL( X86_VENDOR_AMD, 0x000400)
#defi ne X86_SOCKET_G34 TX86_SOCKET_MKVAL( X86_VENDOR_AMD, 0x000800)
#defi ne X86_SOCKET ASB2 TX86_SOCKET_MKVAL( X86_VENDOR_AMD, 0x001000)
#defi ne X86_SOCKET_C32 TX86_SOCKET_MKVAL( X86_VENDOR_AMD, 0x002000)
#defi ne X86_SOCKET_S1g4 TX86_SOCKET_MKVAL( X86_VENDOR_AMD, 0x004000)
#define X86_SOCKET_FT1 TX86_SOCKET_MKVAL( X86_VENDOR_AMD, 0x008000)
#defi ne X86_SOCKET_FML TX86_SOCKET_MKVAL( X86_VENDOR_AMD, 0x010000)
#def i ne X86_SOCKET_FS1 TX86_SOCKET_MKVAL( X86_VENDOR_AMD, 0x020000)
#defi ne X86_SOCKET_AMBR2 TX86_SOCKET_MKVAL( X86_VENDOR_AMD, 0x040000)
#defi ne X86_SOCKET_FP2 TX86_SOCKET_MKVAL( X86_VENDOR_AMD, 0x080000)
#defi ne X86_SOCKET FSIR2 TX86_SOCKET_MKVAL( X86_VENDOR_AMD, 0x100000)
#def i ne X86_SOCKET_FM2 TX86_SOCKET_MKVAL( X86_VENDOR_AMD, 0x200000)

11

new usr/src/uts/intel/sys/x86_archext.h 12
722 |*

723 * xgetbv/xsetbv support

724 * See section 13.3 in vol. 1 of the Intel devlopers manual.

725 */

727 #define XFEATURE_ENABLED MASK 0x0

728 | *

729 * XFEATURE_ENABLED MASK val ues (eax)

730 * See setup_xfen().

731 */

732 #define XFEATURE LEGACY_FP Ox1

733 #define XFEATURE_SSE 0x2

734 #defi ne XFEATURE_AVX 0x4

735 #defi ne XFEATURE_MPX 0x18 /* 2 bits, both 0 or 1 */

736 #define XFEATURE_AVX512 Oxe0 /* 3 bits, all 0 or 1 */

737 /* bit 8 unused */

738 #defi ne XFEATURE_PKRU 0x200

739 #define XFEATURE_FP_ALL \

740 ( XFEATURE_LEGACY_FP | XFEATURE_SSE | XFEATURE_AVX | XFEATURE_MPX | \

741 XFEATURE_AVX512 | XFEATURE_PKRU)

743 | *

744 * Define the set of xfeature flags that should be considered valid in the xsave
745 * state vector when we |n|t|al|ze an Iwp. This is distinct fromthe full set so
746 * that all of the processor’s normal |ogic and tracking of the xsave state is
747 * usable. This should correspond to the state that’s been initialized by the
748 * ABI to hold neaningful values. Adding additional bits here can have serious
749 * performance inplications and cause perfornmance degradations when using the
750 * FPU vector (xmm) registers.

751 */

752 #define XFEATURE_FP_I NI TI AL ( XFEATURE_LEGACY_FP | XFEATURE_SSE)

754

758
751
759

761

766

785

#if 1defined(_ASM
#if defined( KERNEL) || defined( KMEMUSER)

#defi ne NUM_X86_FEATURES 83
#def i ne NUM_X86_FEATURES 81
extern uchar_t x86_featureset[];

extern void free_x86_featureset(void *featureset);

extern bool ean_t is_x86_feature(void *featureset, uint_t feature);
extern void add_x86_feature(void *featureset, uint_t feature);
extern void renove_x86_feature(void *featureset, uint_t feature);
extern bool ean_t conpare_x86_featureset(void *setA void *setB);
extern void print_x86_featureset(void *featureset);

extern uint_t x86_type;

extern uint_t x86_vendor;

extern uint_t x86_clflush_size;
extern uint_t pentiunpro_bug4046376;
extern const char Cyrixlnstead[];
#endi f

#if defined(_KERNEL)

/*
* This structure is used to pass argunments and get return val ues back
* fromthe CPU D instruction in __cpuid_insn() routine.
*/
struct cpuid_regs {
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786 ui nt32_t cp_eax;
787 ui nt 32_t cp_ebx;
788 ui nt 32_t cp_ecx;
789 ui nt32_t cp_edx;
790 };

____unchanged_portion_onitted_




