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#endif /* | codereview */

30 #include <sys/cpuvar. h>

31 #include <sys/psm h>

32 #include <sys/archsystm h>
33 #include <sys/apic. h>

34 #include <sys/sunddi.h>

35 #include <sys/ddi _i npl defs. h>
36 #i nclude <sys/mach_intr.h>
37 #include <sys/sysnacros. h>
38 #include <sys/trap. h>

39 #include <sys/x86_archext.h>
40 #incl ude <sys/privregs. h>

41 #incl ude <sys/psm common. h>

43 /* Function prototypes of |ocal apic and X2API C */
44 static uint64_t |ocal _apic_read(uint32_t reg);

45 static void local _apic_wite(uint32_t reg, uint64_t value);

46 static int get_local _apic_pri(void);

47 static void local _apic_wite_task_reg(uint64_t value);

48 static void local _apic_wite_int_cnd(uint32_t cpu_id, uint32_t cmdl);
49 static uint64_t |ocal _x2apic_read(uint32_t mnsr);

50 static void local _x2apic_wite(uint32_t msr, uint64_t value);

51 static int get_local _x2apic_pri(void);

52 static void |ocal _x2apic_wite_task_reg(uint64_t value);

53 static void |ocal _x2apic_wite_int_cmd(uint32_t cpu_id, uint32_t cndl);
55 /*

56 * According to the X2API C specification:

57 *

58 * XAPI C gl obal enabl e X2API C enabl e Description

59 *  (1A32_APIC BASE[11]) (I A32_API C_BASE[ 10])
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60 X

61 * 0 0 API C i s disabl ed

62 * 0 1 Invalid

63 * 1 0 API C is enabled in xAPI C node
64 * 1 1 API C is enabled in X2API C node
65 K e e e e e e e e e e e e e e e e e e e e e e m e m e mm e m e —m e ——— - ——— =

66 */

67 int x2api c_enable = 1;

68 api c_npde_t api c_npde = LOCAL_API C; /* Default node is Local APIC */

70 /* Uses MM O (Menory Mapped 1O */
71 static apic_reg_ops_t local _apic_regs_ops = {

72 | ocal _api c_read,

73 | ocal _apic_wite,

74 get _| ocal _apic_pri,

75 local _apic_wite_task_reg,
76 I ocal _apic_wite_int_cnd,
77 api c_send_EQ ,

78 1

80 /* X2APIC : Uses RDMSR/ WRMBR instructions to access APIC registers */

81 static apic_reg_ops_t x2apic_regs_ops = {

82 | ocal _x2api c_read,

83 | ocal _x2apic_write,

84 get _| ocal _x2apic_pri,

85 'ocal _x2apic_wite task _reg,
86 | ocal _x2api c_write_int_cnd,
87 api c_send_EQ ,

88 };

90 int apic_have_32bit_cr8 = 0;

92 /* The default ops is local APIC (Menory Mapped | O
93 apic_reg_ops_t *apic_reg_ops = & ocal _api c_regs_ops;

95 /*
96 * APIC register ops related data sturctures and functions.
*/

98 voi d apic_send_EQ ();
99 void apic_send dlrected _EQ (uint32_t irq);

25 #define X2APIC CPU D BIT 21
101 #define X2API C_ENABLE BI T 10
103 /*

104 * Local APIC | nplenentation
105 */

106 static uint64_t
107 | ocal _apic_read(uint32_t reg)
{

108
109 return ((uint32_t)apicadr[reg]);
110 }
__unchanged_portion_onitted_
236 int
237 api c_det ect _x2api c(voi d)
238 {
164 struct cpuid_regs cp;
239 if (x2apic_enable == 0)
240 return (0);
242 return (is x86 feature(x86_featureset, X86FSET_X2APIC));
169 cp.cp_eax =
170 (void) __ cpui d insn(&cp);
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172 return ((cp.cp_ecx & (0x1 << X2APIC_ CPUDBIT)) ? 1 : 0);
243 }
____unchanged_portion_onitted_
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28 [ *
29 *

*
32 /*
*
35 /*

38 /*
39 *

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

30 * Al
/

36 *
*/

40 *
*/
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Various routines to handle identification
and cl assification of x86 processors.

ncl ude <sys/types. h>

ncl ude <sys/archsystm h>
ncl ude <sys/x86_ar chext. h>
ncl ude <sys/kmem h>

ncl ude <sys/systm h>

ncl ude <sys/cmm_err. h>

ncl ude <sys/sunddi . h>

ncl ude <sys/sunndi. h>

ncl ude <sys/cpuvar. h>

ncl ude <sys/ processor. h>
ncl ude <sys/sysmacros. h>
ncl ude <sys/pg. h>

ncl ude <sys/fp.h>

ncl ude <sys/controlregs. h>
ncl ude <sys/bitmap. h>

ncl ude <sys/auxv_386. h>
ncl ude <sys/ nmemmode. h>
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60

#i ncl ude <sys/pci _cfgspace. h>

#i fdef __xpv

#i ncl ude <sys/ hypervisor. h>
#el se

#i ncl ude <sys/ontrap. h>
#endi f

/
Pass 0 of cpuid feature analysis happens in locore. It contains special code
to recognize 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 nlsetup()
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 Determi ning vendor/nodel /fam |y/stepping and setting x86_type and
x86_vendor accordingly.

o] Processmg the feature flags returned by the cpuid instruction while
appl yi ng any workarounds or tricks for the specific processor.

o Mapping the feature flags into Solaris feature bits (X86_*).

o0 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 same features.

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

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

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 menory allocation has been made 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 all
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 passes are executed on all CPUs, but only the boot CPU determ nes what
features the kernel will use.

Mich 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 may require changes
to the accessor code.

/

Sk Sk ok ok b Sk Sk R F ok Sk Sk SF Sk F b Sk O F b ok b Sk Sk Sk F SRk S F Ok % b 3k O 3k ok ok b Sk Sk Sk % Rk b % b % o

uint_t x86_vendor = X86_VENDOR_I ntel C one;
uint_t x86_type = X86_TYPE_OTHER;
uint _t x86_clflush_size = 0;

uint _t pentiunpro_bug4046376;
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126 uchar _t x86_f eatureset [ BT_SI ZEOFMAP( NUM _X86_FEATURES) | ;
955 add_x86_f eature(featureset, X86FSET_CPUI D);
128 static char *x86_f eature_names[ NUM X86_FEATURES] = {
129 "1 gpg", 957 cpi = Cpu->Ccpu_m NnTtpu_cpi;
130 "tsc", 958 ASSERT(cpi !'= NULL);
131 "msr", 959 cp = &cpl ->cpi _std[0];
132 "ntrr", 960 cp->cp_eax = O;
133 " pge", 961 cpi ->cpi _maxeax = __cpuid_insn(cp);
134 "de", 962
135 "crmov", 963 uint32_t *iptr = (uint32_t *)cpi->cpi_vendorstr;
136 " ", 964 *iptr++ = cp->cp_ebx;
137 "nca", 965 *iptr++ = cp->cp_edx;
138 "pae", 966 *iptr++ = cp->cp_ecx;
139 "cv8", 967 *(char *)&cpi->cpi _vendorstr[12] = "'\0";
140 "pat", 968 1
141 "sep",
142 "sse", 970 cpi ->cpi _vendor = _cpuid_vendorstr_to_vendorcode(cpi->cpi_vendorstr);
143 "sse2", 971 x86_vendor = cpi->cpi_vendor; /* for conpatibility */
144 "htt",
145 "asysc", 973 /*
146 "nx", 974 * Limt the range in case of weird hardware
147 "sse3d", 975 */
148 "cx16", 976 if (cpi->cpi_maxeax > CPl _NAXEAX
149 "cnp", 977 cpi - >cpi _maxeax = CPl _MAXEAX_MAX;
150 "tscp", 978 if (cpi->cpi_maxeax < 1)
151 “mai t", 979 goto passl_done;
152 "sseda",
153 "cpuid", 981 cp = &cpi->cpi _std[1];
154 "sssed", 982 cp->cp_eax = 1;
155 "sse4_1", 983 (void) __cpuid_insn(cp);
156 "ssed4_2",
157 "1gpg”, 985 /*
158 "clfsh", 986 * Extract identifying constants for easy access.
159 " 64", 987 */
160 "aes", 988 cpi - >cpi _nodel = CPI _MODEL(cpi);
161 "pcl mul qdq", 989 cpi->cpi _famly = CPI_FAM LY(cpi);
162 "xsave",
163 "avx", 991 if (cpi->cpi_famly == Oxf)
164 "vx", 992 cpl->cpi _famly += CPI _FAM LY_XTD(cpi);
165 "svnt,
166 "t opoext", 994 I *
167 "flé6c", 995 * Beware: AMD uses "extended nodel" iff base *FAM LY* == Oxf.
168 “rdrand", 996 * Intel, and presumably everyone el se, uses nodel == Oxf, as
169 "x2api c", 997 * one woul d expect (max val ue nmeans possible overflow). Sigh.
25 "rdrand" 998 */
170 };
____unchanged_portion_onitted_ 1000 switch (cpi->cpi_vendor) {
1001 case X86_VENDOR Intel:
936 voi d 1002 if (I'S_EXTENDED MODEL_I NTEL(cpi))
937 cpuid_passl(cpu_t *cpu, uchar_t *featureset) 1003 cpi ->cpi _nodel += CPl| _MODEL_XTD(cpi) << 4;
938 { 1004 break;
939 uint32_t mask_ecx, mask_edx; 1005 case X86_VENDOR_AMD:
940 struct cpuid_info *cpi; 1006 if (CPI_FAM LY(cpi) == Oxf)
941 struct cpuid_regs *cp; 1007 cpi ->cpi _nodel += CPl| _MODEL_XTD(cpi) << 4;
942 int xcpuid; 1008 br eak;
943 #if !defined(__xpv) 1009 defaul t:
944 extern int idle_cpu_prefer_mwit; 1010 if (cpi->cpi_nodel == 0Oxf)
945 #endi f 1011 cpi ->cpi _nmodel += CPl _MODEL_XTD(cpi) << 4;
1012 br eak;
947 /* 1013 }
948 * Space statically allocated for BSP, ensure pointer is set
949 */ 1015 cpi ->cpi _step = CPI _STEP(cpi);
950 if (cpu->cpu_id == 0) { 1016 cpi ->cpi _brandid = CPl _BRANDI D(cpi );
951 if (cpu->cpu_mncpu_cpi == NULL)
952 cpu->cpu_m ncpu_cpi = &cpui d_i nf o0; 1018 /*
953 } 1019 * *defaul t* assunptions:
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1020
1021
1022
1023
1024
1025

1027

1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
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1040
1041
1042
1043
1044
1045
1046
1047
1048
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1056
1057
1058
1059
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1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076

1078
1079
1080
1081
1082
1083
1084
1085

* - believe %dx feature word

* - ignore %ecx feature word
* - 32-bit virtual and physical addressing
*
/
mask_edx = Oxffffffff;
mask _ecx = O;

cpi ->cpi _pabits = cpi->cpi_vabits = 32;

switch (cpi->cpi_vendor) {
case X86_VENDOR Intel:
if (cpi->cpi_fam’|y == b)
x86_type = X86 TYPE_P5;
else if (IS_LEGACY P6(cpi)) {
x86_type = X86_TYPE_P6;
;)ent i unpr o_bug4046376 = 1;

* Clear the SEP bit when it was set erroneously
*
/
if (cpi->cpi_nmodel < 3 && cpi->cpi_step < 3)
cp->cp_edx & ~CPUI D_| NTC_EDX_! SEP
} else if (IS NEWF6(cpi) || cpi->cpi_famly == 0xf) {

x86_type = X86_TYPE P4;

/*
* We don’t currently depend on any of the %cx
* features until Prescott, so we'll only check
* this fromP4 onwards. W might want to revisit
* that idea later.
*

mask_ecx = Oxffffffff;
} else if (cpi->cpi_famly > 0xf)
mask_ecx = Oxffffffff;

*
* We don’t support MONITOR MMAIT if leaf 5 is not available
* to obtain the nonitor I|inesize.

*
/
if (cpi->cpi _maxeax < 5)
mask_ecx &= ~CPUl D_| NTC_ECX_MON;
br eak;
case X86_VENDCR | ntel d one:
defaul t:
br eak;

case X86 VENDCR AND:

#i f defined( OPTERON_ERRATUM 108)

#endi f

if (cpi->cpi _famly == Oxf && cpi->cpi_nodel == Oxe) {
cp->cp_eax = (O0xfOf & cp->cp_eax) | 0xcO;
cpi - >cpi _nodel = Oxc;

} else

if (cpi->cpi_famly == 5) {
/*
* AMD K5 and K6
*
* These CPUs have an inconplete inplenentation

* of MCA/ MCE which we mask away.
*/

mask_edx & ~(CPUI D_| NTC_EDX_MCE | CPUI D_I NTC_EDX_NCA);

/*
* Model O uses the wong (APIC) bit
* to indicate PGE. Fix it here.
*
/
if (cpi->cpi_nodel == {
if (cp->cp_edx & 0x200) {
cp->cp_edx &= ~0x200;
cp->cp_edx |= CPU D_I NTC_EDX_PCE;
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1086
1087

1089
1090
1091
1092
1093
1094

1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107

1109
1110
1111
1112
1113
1114
1115
1116
1117
1118

1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151

#if ldefined(__

#endi f

}
/

/

X
=T

* Ok k ok ok ok HZ

}

/*
* Early nodels had problenms w MVX; disable.
*/

if (cpi->cpi_nodel < 6)
mask_edx &= ~CPUI D_I NTC_EDX_MVX;

*

* For newer families, SSE3 and CX16, at |east, are valid;
* enabl e all
*/

f (cpi->cpi _famly >= 0xf)
mask_ecx = Oxffffffff;
*
* We don’t support MONITOR' MMAIT if leaf 5 is not available
* to obtain the nonitor Ilinesize.
*
/
f (cpi- >cp| maxeax < 5)
mask_ecx &= ~CPUl D_I NTC_ECX_MON;

Do not use MONITOR' MMAIT to halt in the idle |oop on any AMD
processors. AMD does not intend MMIT to be used in the cpu
idle loop on current and future processors. 10h and future
AMD processors use nore power in MMIT than HLT.
Pre-fam | y-10h Opterons do not have the MMIT instruction.

dl e_cpu_prefer_mwit = O;

break;
case X86_VENDOR TM
/ *

* wor karound the NT workaround in CVs 4.1
*
/

f (cpi->cpi _famly == 5 && cpi->cpi _nodel == 4 &&
(cpi->cpi _step == 2 || cpi->cpi_step == 3))
cp->cp_edx | = CPU D_I NTC_EDX_ CX8;

br eak;
case X86_VENDOR Cent aur:
/ *

* wor karound the NT workarounds again
*/

f (cpi->cpi_famly == 6)
cp- >cp_edx |— CPUI D_I NTC_EDX_CX8;

br eak;
case X86_VENDOR Cyri x:
/ *

* W rely heavily on the probing in |ocore
* to actually figure out what parts, if any,
* of the Cyrix cpuid instruction to believe.
*/

switch (x86_type) {
case X86_TYPE_CYRI X_486:

mask_edx = 0;
break;

case X86_TYPE _CYRI X_6x86:

mask_edx = 0;
br eak;

case X86_TYPE_CYRI X_6x86L:

mask_edx =
CPUI D_I NTC_EDX_DE |
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1152 CPUI D_I NTC_EDX_CX8;
1153 br eak;

1154 case X86_TYPE_CYRI X_6x86MX:

1155 mask_edx =

1156 CPUI D_I NTC_EDX_DE |
1157 CPUI D_I NTC_EDX_MBR |
1158 CPUI D_I NTC_EDX_CX8
1159 CPUI D_I NTC_EDX_PGE
1160 CPUI D_I NTC_EDX_CMOV |
1161 CPUI D_I NTC_EDX_MWX
1162 break;

1163 case X86_TYPE_CYRI X_GXm

1164 mask_edx =

1165 CPUI D_I NTC_EDX_MSR
1166 CPUI D_I NTC_EDX_CX8
1167 CPUI D_I NTC_EDX_CMV |
1168 CPUI D_I NTC_EDX_MWX;
1169 br eak;

1170 case X86_TYPE_CYRI X_Medi aGX:

1171 break;

1172 case X86_TYPE CYRI X _MI:

1173 case X86_TYPE_VI A CYRI X e

1174 mask_edx =

1175 CPUI D_I NTC_EDX_DE |
1176 CPUI D_I NTC_EDX_TSC |
1177 CPUI D_I NTC_EDX_MSR
1178 CPUI D_I NTC_EDX_CX8
1179 CPUI D_I NTC_EDX_PCE |
1180 CPUI D_I NTC_EDX_CMOV |
1181 CPUI D_I NTC_EDX_MWX;
1182 break;

1183 defaul t:

1184 br eak;

1185 }

1186 break;

1187 1

1189 #if defi ned( __Xpv)

1190

1191 * Do not support MONI TOR/ MMAI T under a hypervisor
1192 */

1193 mask_ecx &= ~CPUI D_I NTC_ECX_MON;

1194 I*

1195 * Do not support XSAVE under a hypervisor for now
1196 */

1197 xsave_force_di sabl e = B_TRUE;

1199 #endif /* Xpv */

1201 if (xsave_force_disable) {

1202 mask_ecx &= ~CPUI D_| NTC_ECX_XSAVE;

1203 mask_ecx & ~CPUI D_I NTC_ECX_AVX;

1204 mask_ecx & ~CPUl D_I NTC_ECX_F16C;

1205 }

1207 /*

1208 * Now we’ve figured out the masks that determ ne
1209 * which bits we choose to believe, apply the nasks
1210 * to the feature words, then map the kernel’'s view
1211 * of these feature words into its feature word.
1212 */

1213 cp->cp_edx &= mask_edx;

1214 cp->cp_ecx & mask_ecx;

1216 /*

1217 * apply any platformrestrictions (we don’t call this
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1218 * immediately after __cpuid_insn here, because we need the
1219 * wor karounds applied above first)

1220 */

1221 pl at f orm cpui d_nangl e(cpi - >cpi _vendor, 1, cp);
1223 /*

1224 * fold in overrides fromthe "eepronl nechani sm
1225 */

1226 cp->cp_edx | = cpuid_feature_edx_include;

1227 cp->cp_edx &= ~cpuid_feature_edx_excl ude;

1229 cp->cp_ecx | = cpuid_feature_ecx_include;

1230 cp->cp_ecx &= ~cpui d_f eature_ecx_excl ude;

1232 if (cp->cp_edx & CPU D I NTC EDX PSE) {

1233 add_x86_f eature(featureset, X86FSET_LARGEPAGE);
1234 }

1235 if (cp->cp_edx & CPUI D I NTC EDX_TSQO) {

1236 add_x86_f eature(featureset, X86FSET_TSO);
1237 1

1238 if (cp- >cp edx & CPUI D_I NTC_EDX_MSR) {

1239 d_x86_feature(featureset, X86FSET_MSR);
1240 1

1241 if (cp->cp_edx & CPUI D I NTC_EDX_MIRR) {

1242 add_x86_f eat ure(featureset, X86FSET_MRR);
1243 }

1244 if (cp->cp_edx & CPU D I NTC EDX PGE) {

1245 add_x86_f eature(featureset, X86FSET_PGE);
1246 }

1247 if (cp->cp_edx & CPU D_I NTC_EDX_CMV) {

1248 add_x86_f eature(featureset, X86FSET_CMWV);
1249 1

1250 if (cp->cp_edx & CPUI D_I NTC_EDX_MWX) {

1251 add_x86_f eat ure(featureset, X86FSET_MWX);
1252 }

1253 if ((cp->cp_edx & CPUI D INTC EDX MCE) != 0 &&
1254 (cp->cp_edx & CPUI D | NTC_EDX_MCA) !'= 0) {
1255 add_x86_f eat ure(f eat ureset, X86FSET_MCA);
1256 }

1257 if (cp->cp_edx & CPUI D I NTC EDX PAE) {

1258 add_x86_f eature(featureset, X86FSET_PAE);
1259 }

1260 if (cp->cp_edx & CPUI D_I NTC_EDX_CX8) {

1261 add_x86_f eature(featureset, X86FSET_CX8);
1262 1

1263 if (cp->cp_ecx & CPU D_I NTC_ECX_CX16) {

1264 add_x86_f eature(featureset, X86FSET_CX16);
1265 1

1266 if (cp->cp_edx & CPUI D I NTC_EDX_PAT) {

1267 add_x86_f eat ure(featureset, X86FSET_PAT);
1268 }

1269 if (cp->cp_edx & CPUI D I NTC EDX_SEP) {

1270 add_x86_f eature(featureset, X86FSET_SEP);
1271 1

1272 if (cp->cp_edx & CPU D_I NTC_EDX_FXSR) {

1273 /*

1274 * I'n our inplenentation, fxsave/fxrstor
1275 * are prerequisites before we' Il even
1276 * try and do SSE things.

1277 */

1278 if (cp->cp_edx & CPUI D I NTC EDX_SSE) {
1279 add_x86_f eature(featureset, X86FSET_SSE);
1280 }

1281 if (cp- >cp edx & CPUI D_I NTC_EDX_SSE2) {
1282 x86_feature(featureset, X86FSET_SSE2);
1283 }
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1284
1285
1286
1287
1288
1289
1290
1291
1292
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1295
1296
1297
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1299
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1307
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1309
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1314
1315
1316
1317
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1322
1323
1324
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1327
1328
1329
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1332
1333
1334
1335

1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347

1349

if (cp- >cp ecx & CPUI D_I NTC_ECX_SSE3) {
x86_feature(featureset, X86FSET_SSE3);

}
if (cp->cp_ecx & CPU D_| NTC_ECX_SSSE3) {

add_x86_f eat ure(featureset, X86FSET_SSSE3);
}

if (cp->cp_ecx & CPU D I NTC ECX_SSE4 1) {
add_x86_f eat ure(featureset, X86FSET_SSE4 1);
}

1f (cp->cp_ecx & CPUI D_I NTC_ECX_SSE4_2) {
add_x86_feature(featureset, X86FSET_SSE4 2);

f (cp- >cp ecx & CPUI D_I NTC_ECX _AES) {
 x86_feature(featureset, X86FSET_AES);

f (cp->cp_ecx & CPU D_| NTC_ECX PCLMULQDQ ({
add_x86_f eat ure(featureset, X86FSET_PCLMILQDQ) ;

if (cp->cp_ecx & CPU D_| NTC_ECX_XSAVE) {
add_x86_f eat ure(featureset, X86FSET_XSAVE);

/* W only test AVX when there is XSAVE */
if (cp->cp_ecx & CPU D_I NTC_ECX_AVX) {
add_x86_f eat ur e(featureset,
X86FSET_AVX) ;

if (cp->cp_ecx & CPU D_I NTC_ECX_F160)

add_x86_f eat ur e(f eat ur eset,
“X86FSET_F16C) ;

}

if (cp->cp_ecx & CPU D_I NTC_ECX_X2API C) {
add_x86_f eature(featureset, X86FSET_X2API C);

}
#endi f /* | codereview */

if (cp->cp_edx & CPU D_I NTC_EDX_DE) {
add_x86_f eature(featureset, X86FSET_DE);

}
#if !defined(__xpv)

#endi f

if (cp->cp_ecx & CPU D_I NTC_ECX_MON) {

/*

* We require the CLFLUSH instruction for erratum workaround

* to use MONI TOR/ MMAIT.

*/

if (cp->cp_edx & CPUI D_I NTC EDX _CLFSH) {
cpi ->cpi _mwai t. support [= MAAI T_SUPPORT;
add_x86_feature(featureset, X86FSET_MAAIT);

} else {
extern int idle_cpu_assert_cflush_nonitor;

/*
* Al processors we are aware of which have
* MONI TOR MMAI'T al so have CLFLUSH.
*
/
if (idle_cpu_assert_cflush_nonitor) {
ASSERT( (cp->cp_ecx & CPU D |
(cp->cp_edx & CPUI D_I NTC |
}

}
I* __xpv */

if (cp->cp_ecx & CPU D_I NTC_ECX_VMX) {
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1350
1351

1353
1354

1356
1357
1358
1359
1360
1361
1362
1363
1364
1365

1367
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382

1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413

1415

add_x86_f eat ure(featureset, X86FSET_VMX);

if (cp->cp_ecx & CPU D_I NTC_ECX_RDRAND)
add_x86_f eat ure(feat ureset, X86FSET_RDRAND);

/*

* Only need it first time, rest of the cpus would follow suit.
* we only capture this for the bootcpu.

*/

if (cp->cp_edx & CPUI D | NTC EDX_CLFSH)
add_x86 feature(featureset X86FSET_CLFSH) ;
x86_cl fTush_size = (Bl TX(cp >cp_ebx, 15, 8) * 8);

}
if (is_x86_feature(featureset, X86FSET_PAE))
cpi - >cpi _pabits = 36;

Hyperthreadi ng configuration is slightly tricky on Intel
and pure clones, and even trickier on AVD.

(AMD chose to set the HTT bit on their CWMP processors,
even though they’'re not actually hyperthreaded. Thus it
takes a bit nore work to figure out what's really going
*lon ... see the handling of the CMP_LGCY bit bel ow)
*
if (cp->cp_edx & CPU D_I NTC_EDX_HTT)
cpi - >cpi _ncpu_per_chip = CPl _CPU_COUNT(cpi);
if (cpi->cpi_ncpu_per_chip > 1

add_x86_f eat ure(featureset, X86FSET_HTT);

* Ok ok ok ok ok F

} else {
cpi - >cpi _ncpu_per_chip =
}

/*

* Wrk on the "extended" feature information, doing
* sone basic initialization for cpuid_pass2()

*/

xcpuid = 0;
switch (cpi->cpi_vendor) {
case X86_VENDOR Intel :
if (IS_NEWF6(cpi) || cpi->cpi_fanily >= 0xf)
Xcpui d++;
br eak;
case X86 VENDCR AND:
if (cpi->cpi _famly > 5 ||
(cpi->cpi _famly == 5 && cpi->cpi _nmpdel >= 1))
Xcpui d++;

br eak;
case X86_VENDOR Cyri x:
/ *

* Only these Cyrix CPUs are -known- to support
* extended cpui d operations.
*/

if (x86_type == X86_TYPE_VIA CYRIX_ Il |]
x86_t ype == X86_TYPE_CYRI X_GXm)
Xcpui d++;
br eak;
case X86_VENDOR_Cent aur :
case X86_VENDOR TM
defaul t:
XCpui d++;
br eak;
}

if (xcpuid) {
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1416
1417
1418
1419

1421

1423
1424

1426
1427
1428
1429
1430
1431
1432
1433

1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447

1449

1451
1452
1453
1454
1455
1456

1458
1459
1460
1461
1462
1463
1464
1465

1467
1468
1469
1470
1471
1472

1474
1475
1476
1477
1478

1480
1481

cp

= &cpi->cpi _extd[0];

cp->cp_eax = 0x80000000;

cpi -
}

if (cpi->cpi

if (cpi-

_xmaxeax = __cpuid_insn(cp);

_xmaxeax & 0x80000000) {

>Cpi _xmaxeax > CPI _XMAXEAX_VAX)
cpi - >cpi _xmaxeax = CPl _XMAXEAX_MAX;

switch (cpi->cpi_vendor) {
case X86_VENDOR Intel:
case X86_VENDOR AMD:

#i f defined(__and64)

#endi f

if (cpi->cpi_xmaxeax < 0x80000001)
br eak;

cp = &cpi->cpi _extd[1];

cp->cp_eax = 0x80000001;

(void) __cpuid_insn(cp);

if (cpi->cpi_vendor == X86_VENDOR AMD &&
cpi->cpi _famly == 5 &&
cpi ->cpi _nodel == 6 &&
cpi ->cpi _step == 6) {
/*

* K6 nodel 6 uses bit 10 to indicate SYSC
* Later nodels use bit 11. Fix it here.
=

if (cp->cp_edx & 0x400) {
cp->cp_edx & ~0x400;
cp->cp_edx | = CPU D_AMD_EDX_SYSC;

}

pl at f orm cpui d_mangl e(cpi - >cpi _vendor, 0x80000001, cp);
/*
* Conpute the additions to the kernel’'s feature word.
*

if (cp- >cp edx & CPU D_AMD_EDX
add_x86_f eat ure(f eat ureset,
}

/*

* Regardl ess whether or not we boot 64-bit,
* we should have a way to identify whether
* the CPU is capable of running 64-bit.

*/
if (cp->cp_edx & CPU D AMD EDX L

add_x86_f eat ure(f eat ureset,

}

X86FSET_NX) ;

X86FSET_64)

/* 1 GB large page - enable only for 64 bit kernel */
if (cp->cp_edx & CPU D_AMD EDX_1GPGQ {

add_x86_f eat ure(featureset, X86FSET_1GPG);
}

if ((cpi->cpi_vendor == X86_VENDOR AMD) &&
(cpi->cpi _std[1].cp_edx & CPUI D | NTC EDX FXSR) &&
(cp->cp_ecx & CPU D_AMD ECX_SSE4A))
add_x86_f eat ure(featureset, X86FSET_SSE4A);

}

/*
* |f both the HTT and CMP_LGCY bits are set,
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#i f defined(

#endi f

__anuie4)

* then we're not actually HyperThreaded. Read
* "AMD CPUI D Specification" for nore details.
*
/
if (cpi->cpi_vendor == X86_VENDOR_AMD &&
i s_x86 feature(featureset X86FSET_HTT) &&
(cp->cp_ecx & CPU D_AMD ECX_CVP > LGCY) )
renove_x86_f eat ure(featureset, X86FSET_HTT);
add_x86_f eat ur e( f eat ur eset , X86FSET _C\WP);

*

* It's really tricky to support syscall/sysret in

* the i386 kernel; we rely on sysenter/sysexit

* instead. In the and64 kernel, things are -way-

* better.

*/

if (cp- >cp edx & CPU D_AMD_EDX_SYSC)
d_x86_f eat ure(featureset,

}

/*

* While we're thinking about systemcalls, note

* that AMD processors don’'t support sysenter

* in long node at all, so don't try to programthem
*

{
X86FSET_ASYSC) ;

if (x86_vendor == X86_VENDOR AMD) {
renove_x86_f eat ure(featureset,
}

if (cp- >cp edx & CPUI D_AMD_EDX_TSCP)
add_x86_f eat ure(f eat ureset,
}

if (cp- >cp ecx & CPU D_AMD_ECX_SVM
add_x86_f eat ure(f eat ureset,
}

if (cp- >cp ecx & CPU D_AMD_ECX_TOPCEXT) {
add_x86_f eat ure(featureset, X86FSET_TOPCEXT);

X86FSET_SEP) ;
{
X86FSET_TSCP) ;

{
X86FSET_SVM ;

}

br eak;
defaul t:

break;
}

/*
* Get CPUI D data about processor cores and hyperthreads.
*
/
switch (cpi->cpi_vendor) {
case X86_VENDOR Intel:
if (cpi —>cpi _maxeax >= 4) {
cp = &cpi- >cp| _std[4];
cp->cp_eax = 4;
cp->cp_ecx = O;
(void) __cpuid_insn(cp);
pl at f orm cpui d_mangl e( cpi - >cpi _vendor, 4, cp);
}
[ * FALLTHROUGH* /
case X86_VENDOR_AMD:
if (cpi->cpi _xmaxeax < 0x80000008)
br eak;
cp = &cpi->cpi _extd[8];
cp->cp_eax = 0x80000008;
(void) _ _cpuid_insn(cp);

pl at f orm cpui d_mangl e( cpi - >cpi _vendor, 0x80000008, cp);

12
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1548 1= 1614 * |f nore than one core, then this processor is CWP.
1549 * Virtual and physical address limts from 1615 */
1550 * cpuid override previously guessed val ues. 1616 if (cpi->cpi_ncore_per_chip > 1) {
1551 &) 1617 add_x86_f eat ure(featureset, X86FSET_CMP);
1552 cpi ->cpi _pabits = BI TX(cp->cp_eax, 7, 0); 1618 }
1553 cpi ->cpi _vabits = BI TX(cp->cp_eax, 15, 8);
1554 br eak; 1620 /*
1555 defaul t: 1621 * |f the nunber of cores is the same as the nunber
1556 br eak; 1622 * of CPUs, then we cannot have Hyper Threadi ng.
1557 } 1623 */
1624 if (cpi->cpi_ncpu_per_chip == cpi->cpi_ncore_per_chip) {
1559 = 1625 remove_x86_f eature(featureset, X86FSET_HTT);
1560 * Derive the nunber of cores per chip 1626 }
1561 */
1562 switch (cpi->cpi_vendor) { 1628 cpi ->cpi _apicid = CPl _APIC_I D cpi);
1563 case X86_VENDOR Intel: 1629 cpi - >cpi _pr ocnodes_per pkg = 1;
1564 if (cpi->cpi_maxeax < 4) { 1630 cpi ->cpi _cores_per_conpunit = 1;
1565 cpl - >cpi _ncore_per _chip = 1; 1631 if (is x86_f eat ure(featureset, X86FSET_HTT) == B _FALSE &&
1566 br eak; 1632 is_x86_feature(featureset, X86FSET_CMP) == B FALSE) {
1567 } else { 1633 /*
1568 cpi ->cpi _ncore_per_chip = 1634 * Single-core single-threaded processors.
1569 BI TX((cpi)->cpi _std[4].cp_eax, 31, 26) + 1; 1635 */
1570 } 1636 cpi->cpi _chipid = -1;
1571 br eak; 1637 cpi ->cpi _clogid = 0;
1572 case X86_VENDOR_AMD: 1638 cpi->cpi _coreid = cpu >cpu id;
1573 if (cpi->cpi_xmxeax < Ox80000008) { 1639 cpi - >cpi pkgcor eid =
1574 cpl - >cpi _ncore_per_chip = 1640 if (cpi->cpi_vendor == " X86_VENDOR _ANVD)
1575 br eak; 1641 cpi ->cpi _procnodei d = Bl TX(cpi ->cpi _apicid, 3, 0);
1576 } else { 1642 el se
1577 /* 1643 cpi - >cpi _procnodei d = cpi->cpi _chi pi d;
1578 * On family Oxf cpuid fn 2 ECX[7:0] "NC' is 1644 } else if (cpi->cpi_ncpu_per Chlp > 1) {
1579 * 1 less than the nunber of physical cores on 1645 if (cpi->cpi_vendor == X86_VENDOR I ntel)
1580 * the chip. In famly 0x10 this value can 1646 cpuid_intel _geti ds(cpu featureset);
1581 * be affected by "downcoring" - it reflects 1647 else if (cpi->cpi_vendor == X86_VENDOR_AND)
1582 * 1 less than the nunber of cores actually 1648 cpui d_and_geti ds(cpu);
1583 * enabl ed on this node. 1649 el se {
1584 */ 1650 *
1585 cpi ->cpi _ncore_per_chip = 1651 * Al other processors are currently
1586 Bl TX((cpi)->cpi _extd[8].cp_ecx, 7, 0) + 1; 1652 * assuned to have single cores.
1587 } 1653 */
1588 br eak; 1654 cpi ->cpi _coreid = cpi- >cpi _chipid;
1589 defaul t: 1655 cpi ->cpi _pkgcoreid =
1590 cpi - >cpi _ncore_per_chip = 1; 1656 cpi - >cpi _procnodeid = cpl >cpi _chi pi d;
1591 br eak; 1657 cpi ->cpi _conmpunitid = cpi->cpi_chipid;
1592 } 1658 }
1659 }
1594 1=
1595 * Get CPUI D data about TSC Invariance in Deep C State. 1661 I*
1596 */ 1662 * Synt hesi ze chip "revision" and socket type
1597 switch (cpi->cpi_vendor) { 1663 */
1598 case X86_VENDOR Intel: 1664 cpi ->cpi _chiprev = _cpuid_chiprev(cpi->cpi _vendor, cpi->cpi_famly,
1599 if (cpi->cpi_maxeax >= 7) { 1665 cpl - >cpi _nodel , cpi->cpi _step);
1600 cp = &cpi ->cpi _extd[7]; 1666 cpi ->cpi _chiprevstr = _cpui d_chi prevstr(cpi->cpi _vendor,
1601 cp->cp_eax = 0x80000007; 1667 cpi->cpi _famly, cpi->cpi_nodel, cpi->cpi_step);
1602 cp->cp_ecx = 0; 1668 cpi ->cpi _socket = _cpuid_skt (cpi->cpi _vendor, cpi->cpi_famly,
1603 (void) _ _cpuid_insn(cp); 1669 cpl - >cpi _nodel , cpi->cpi _step);
1604 }
1605 br eak; 1671 passl_done:
1606 defaul t: 1672 cpi ->cpi _pass = 1;
1607 break; 1673 }
1608 }
1609 } else { 1675 /*
1610 cpi ->cpi _ncore_per_chip = 1; 1676 * Make copies of the cpuid table entries we depend on, in
1611 } 1677 * part for ease of parsing now, in part so that we have only
1678 * one place to correct any of it, in part for ease of
1613 0% 1679 * later export to userland, and in part so we can | ook at
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1680 * this stuff in a crash dunp.

1681

1683 /* ARGSUSED*/

1684 voi d

1685 cpui d_pass2(cpu_t *cpu)

1686 {

1687 uint_t n, nmax;

1688 int i;

1689 struct cpuid_regs *cp;

1690 uint8_t *dp;

1691 uint32_t *iptr;

1692 struct cpuid_info *cpi = cpu->cpu_m ntpu_cpi;

1694 ASSERT( cpi - >cpi _pass == 1);

1696 if (cpi->cpi_maxeax < 1)

1697 got o pass2_done;

1699 if ((nmax = cpi->cpi _maxeax + 1) > NMAX_CPI _STD)

1700 nmax = NMAX_CPI _STD;

1701 l*

1702 * (W already handled n == 0 and n == 1 in pass 1)

1703 *

1704 for (n =2, cp = &pi->cpi _std[2]; n < nmax; n++, cp++) {

1705 cp->cp_eax = n;

1707 /*

1708 * CPUI D function 4 expects % cx to be initialized

1709 * with an index which indicates which cache to return
1710 * information about. The % is expected to call function 4
1711 * with %ecx set to 0, 1, 2, ... until it returns with
1712 * EAX[4:0] set to O, whi ch’indicates there are no nore
1713 * caches.

1714 *

1715 * Here, populate cpi_std[4] with the information returned by
1716 * function 4 when %cx == 0, and do the rest in cpuid_pass3()
1717 * when dynamic nenory allocation becones avail abl e.

1718 *

1719 * Note: we need to explicitly initialize %cx here, since
1720 * function 4 may have been previously invoked.

1721 */

1722 f (n == 4)

1723 cp->cp_ecx = 0

1725 (void) __cpuid_insn(cp);

1726 pl at f orm cpui d_nangl e(cpi - >cpi _vendor, n, cp);

1727 switch (n)

1728 case 2

1729 /*

1730 * "the lower 8 bits of the %ax register

1731 * contain a value that identifies the nunmber
1732 * of tinmes the cpuid [instruction] has to be
1733 * executed to obtain a conplete inmage of the
1734 * processor’s caching systens."

1735 *

1736 * How *do* they nake this stuff up?

1737 */

1738 cpi ->cpi _ncache = sizeof (*cp)

1739 Bl TX(cp- >cp_eax, 7, 0);

1740 if (cpi->cpi_ncache == 0)

1741 br eak;

1742 cpi ->cpi _ncache--; /* skip count byte */
1744 /*

1745 * Well, for now, rather than attenpt to i npl enent

new usr/src/uts/i86pc/os/cpuid.c 16

1746
1747
1748
1749
1750

1752
1753
1754
1755
1756
1757
1758
1759
1760
1761
1762
1763
1764
1765
1766
1767
1768
1769
1770
1771
1772
1773
1774
1775
1776
1777

1779
1780

1782
1783

1785
1786
1787

1789
1790
1791
1792
1793

1795
1796
1797
1798
1799
1800
1801
1802
1803
1804
1805
1806
1807

1809
1810
1811

#i f DEBUG

#endi f

case 3:

case 4:

case 5:

* this slightly dubious algorithm we just |ook
* at the first 15 .
*/
if (cpi->cpi_ncache > (sizeof (*cp) - 1))
cpl ->cpi _ncache = sizeof (*cp) - 1;

= cpi - >cpi _cachei nf o;

(BI TX( cp->cp_t eax, 31, 31) == 0)
uint8_t *p = (v0| d *)&cp >cp_eax;
for (i=1 i < 4; i+4)

if (pli] i=0)
*dp++ = p[i]

i}f (BI TX(cp->cp_ebx, 31, 31) == 0) {
uint8_t pz(vmd*)&cp >cp_ebx;
for (I =0; i < 4; i++)

if (pli] i=0)
*dp++ = p[i];

}
if (Bl TX(cp->cp_ecx, 31, 31) ==
uint8_t *p = (void *)&cp->cp_ecx;
for (T = 0; < 4; i++)
if [i] !:0)
*dp++ = p[i];

edx, 31, 31) == 0) {
*p = (void *)&cp->cp_edx;
= 0;
it (pl

i
(p

}

if (BITX(cp->cp_e
ui nt 8_t
for (1 < 4; i++)

i
(pli] i=0)

break;

/* Processor serial nunber,
break;

if PSN supported */

/* Determ nistic cache paranmeters */
br eak;

/* Monitor/Mwait paraneters */
size_t maait_size;

/*
* check cpi _mnait.support which was set in cpuid_passl
*/

if (! (Cpl >cp| maai t. support & MAAI T_SUPPORT) )
real

/*

* Protect ourself frominsane mwit |ine size.

* Wor karound for inconplete hardware emul ator(s).
*/

maai t _size = (size_t)MMIT_SIZE MAX(cpi);
if (mwait_size < sizeof (uint32_t) ||

Il SP2(mai t _si ze)) {

cmm_er r ( CE_NOTE, "

"size %d",

"Cannot handl e cpu % mnai t
cpu->cpu_id, (long)mait_size);

br eak;

}

cpi->cpi _mwai t.non_mn = (size_t)MMIT_SIZE_ M N(cpi);
cpi ->cpi _mmai t. non_nmax = mawai t _si ze;
if (MM T_EXTENSI ON(cpi)) {
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1812 cpi ->cpi _mnai t. support | = MAAI T_EXTENSI ONS;
1813 if (MAAIT I NT_ENABLE(cpi)) 1879 /*
1814 cpi ->cpi _maai t. support | = 1880 * XSAVE enuneration
1815 MAAI T_ECX_| NT_ENABLE; 1881 <]
1816 } 1882 if (cpi->cpi_maxeax >= 0xD) {
1817 br eak; 1883 struct cpuid_regs regs;
1818 } 1884 bool ean_t cpuid_d_valid = B_TRUE;
1819 defaul t:
1820 br eak; 1886 cp = &regs;
1821 } 1887 cp->cp_eax = OxD;
1822 } 1888 cp->cp_edx = cp->cp_ebx = cp->cp_ecx = 0;
1824 if (cpi->cpi_maxeax >= OxB && cpi->cpi _vendor == X86_VENDOR Intel) { 1890 (void) __cpuid_insn(cp);
1825 struct cpuid_regs regs;
1892 /*
1827 cp = &regs; 1893 * Sanity checks for debug
1828 cp->cp_eax = 0xB; 1894 */
1829 cp->cp_edx = cp->cp_ebx = cp->cp_ecx = 0; 1895 if ((cp->cp_eax & XFEATURE_LEGACY_FP) == 0 ||
1896 (cp->cp_eax & XFEATURE_SSE) == 0) {
1831 (void) __cpuid_insn(cp); 1897 cpuid_d_valid = B_FALSE;
1898 }
1833 /*
1834 * Check CPUI D. EAX=0BH, ECX=0H: EBX i s non-zero, which 1900 cpi - >cpi _xsave. xsav_hw_features_| ow = cp->cp_eax;
1835 * indicates that the extended topol ogy enuneration leaf is 1901 cpi - >cpi _xsave. xsav_hw_f eatures_hi gh = cp->cp_edx;
1836 */ avai | abl e. 1902 Cpi - >cpi _Xsave. xsav_max_si ze = cp->Cp_ecx;
1837
1838 if (cp->cp_ ebx) { 1904 /*
1839 uint32_t x2apic_id; 1905 * |f the hw supports AVX, get the size and offset in the save
1840 uint_t coreid_shi ft = 0; 1906 * area for the ynmstate.
1841 ui nt _t ncpu_per_core = 1; 1907 */
1842 uint_t chipid_shift = 0; 1908 if (cpi->cpi_xsave.xsav_hw features_| ow & XFEATURE_AVX) {
1843 uint_t ncpu_per_chip = 1; 1909 cp->cp_eax = 0xD;
1844 uint_t i; 1910 cp->cp_ecx = 2;
1845 uint_t level; 1911 cp->cp_edx = cp->cp_ebx = 0;
1847 for (i = 0; i < CPI_FNB_ECX MAX; i++) { 1913 (void) __cpuid_insn(cp);
1848 cp->cp_eax = 0xB;
1849 cp->cp_ecx = i; 1915 if (cp->cp_ebx != CPU D_LEAFD 2_YMM OFFSET ||
1916 cp->cp_eax != CPUI D_LEAFD 2_YMM SI ZE) {
1851 (void) _ cpuid_insn(cp); 1917 cpuid_d_valid = B_FALSE,
1852 I evel = CPl _CPU LEVEL_TYPE(cp); 1918 }
1854 if (level == 1) { 1920 cpi - >cpi _xsave.ynmm si ze = cp->cp_eax;
1855 x2ap| c_id = = cp- >cp_edx; 1921 cpi ->cpi _xsave. ynm of fset = cp->cp_ebx;
1856 coreid_shift = BI TX(cp->cp_eax, 4, 0); 1922 }
1857 ncpu_per _core = BI TX(cp->cp_ebx, 15, 0);
1858 } elseif (level == 2) { 1924 if (is_x86_feature(x86_featureset, X86FSET_XSAVE)) {
1859 x2apic_id = = cp- >cp_edx; 1925 xsave_state_size = O;
1860 chi pi d_shift = BI TX(cp->cp_eax, 4, 0); 1926 } else if (cpuid_d_valid) {
1861 ncpu_per_chip = Bl TX(cp- >cp_ebx 15, 0); 1927 xsave_state_size = cpi->cpi _xsave.xsav_max_si ze;
1862 } 1928 } else {
1863 } 1929 /* Broken CPUI D 0xD, probably in HVM */
1930 crm_err (CE_WARN, "cpu%l: CPU D.OxD returns invalid "
1865 cpi ->cpi _apicid = x2apic_id; 1931 "val ue: hw_|ow = %, hw_high = %l, xsave_size = %"
1866 cpi ->cpi _ncpu_per _chi p = ncpu_per_chip; 1932 ", ymmsize = %, ymmoffset = %\ n",
1867 cpi - >cpi _ncore_per_chip = ncpu_per_chip / 1933 cpu->cpu_i d, cpi >cpi _xsave. xsav_hw features_l ow,
1868 ncpu_per_core; 1934 cpi - >cpi _xsave. xsav_hw_f eat ures_hi gh,
1869 cpi->cpi _chipid = x2apic_id >> chipid_shift; 1935 (1 nt)cpi->cpi _xsave. xsav_max_si ze,
1870 cpi->cpi _clogid = x2apic_id & ((1 << chipid_shift) - 1); 1936 (int)cpi->cpi _xsave.ynmm si ze,
1871 cpi ->cpi _coreid = x2apic_id >> coreid_shift; 1937 (int)cpi->cpi _xsave.ymm of fset);
1872 cpi - >cpi _pkgcoreid = cpi->cpi_clogid >> coreid_shift;
1873 } 1939 if (xsave_state_size !=0) {
1940 /*
1875 /* Make cp NULL so that we don’t stumble on others */ 1941 * This nust be a non-boot CPU. W cannot
1876 cp = NULL; 1942 * continue, because boot cpu has al ready
1877 } 1943 * enabl ed XSAVE.
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1944 */ 2010 case 6:
1945 ASSERT( cpu- >cpu_ |d 1= 0); 2011 switch (cpi->cpi_vendor) {
1946 cm_err (CE_PANIC, "cpu%d: we have al ready " 2012 case X86_VENDOR_AMD:
1947 "enabl ed XSAVE on boot cpu, cannot " 2013 r*
1948 "continue.", cpu->cpu_id); 2014 * The Athlon and Duron were the first
1949 } else { 2015 * AVD parts with L2 TLB's.
1950 /* 2016 * Before then, don’t trust the data.
1951 * Must be fromboot CPU, OK to disable XSAVE. 2017 */
1952 */ 2018 if (cpi->cpi_famly < 6 ||
1953 ASSERT( cpu->cpu_id == 0); 2019 cpi->cpi _famly =
1954 renove_x86_f eat ur e( x86_ featureset 2020 cpi ->cpi _nodel " < 1)
1955 X86FSET_XSAVE) ; 2021 cp->cp_eax = cp->cp_ebx = 0;
1956 renove_x86 feature(x86 featureset, X86FSET_AVX); 2022 /*
1957 CPI _FEATURES ECX(cpi) & ~CPUI D | INTC ECX_XSAVE; 2023 * AVD Duron rev A0 reports L2
1958 CPl _FEATURES_ECX(cpi) &= ~CPUI D_I NTC_ECX_AVX; 2024 * cache size incorrectly as 1K
1959 CPl _FEATURES ECX(cpl) &= ~CPUl D_| NTC_ECX_F16C; 2025 * when it is really 64K
1960 xsave_f orce_di sabl e = B_TRUE; 2026 */
1961 } 2027 if (cpi->cpi_famly == 6 &&
1962 1 2028 cpi - >cpi _nodel == 3 &&
1963 } 2029 cpi ->cpi _step == 0) {
2030 cp->cp_ecx & Oxffff;
2031 cp->cp_ecx | = 0x400000;
1966 if ((cpi->cpi_xmaxeax & 0x80000000) == 0) 2032 }
1967 goto pass2_done; 2033 br eak;
2034 case X86_VENDOR Cyrix: [/* VIA C3 */
1969 if ((nmax = cpi->cpi _xmaxeax - 0x80000000 + 1) > NMAX_ CPI _EXTD) 2035 [*
1970 nmax = NVAX_CPl _EXTD; 2036 * VIA C3 processors are a bit messed
1971 I* 2037 * up w.r.t. encoding cache sizes in %cx
1972 * Copy the extended properties, fixing themas we go. 2038 *
1973 * (W already handled n == 0 and n == 1 in pass 1) 2039 if (cpi->cpi_famly !'= 6)
1974 e 2040 br eak;
1975 iptr = (void *)cpi->cpi _brandstr; 2041 /*
1976 for (n =2, cp = &cpi->cpi _extd[2]; n < nmax; cp++, n++) { 2042 * nmodel 7 and 8 were incorrectly encoded
1977 cp->cp_eax = 0x80000000 + n; 2043 *
1978 (void) _ cpuid_insn(cp); 2044 * xxx is nodel 8 really broken?
1979 pl at f orm cpui d_mangl e( cpi - >cpi _vendor, 0x80000000 + n, cp); 2045 *
1980 switch (n) { 2046 if (cpi->cpi_nodel == 7 ||
1981 case 2: 2047 cpi ->cpi _nodel == 8)
1982 case 3: 2048 cp->cp_ecx =
1983 case 4: 2049 Bl TX(cp->cp_ecx, 31, 24) << 16 |
1984 /* 2050 Bl TX(cp->cp_ecx, 23, 16) << 12 |
1985 * Extract the brand string 2051 Bl TX(cp->cp_ecx, 15, 8) << 8 |
1986 */ 2052 Bl TX(cp->cp_ecx, 7, 0);
1987 *iptr++ = cp->cp_eax; 2053 /*
1988 *iptr++ = cp->cp_ebx; 2054 * nodel 9 stepping 1 has wong associativity
1989 *iptr++ = cp->cp_ecx; 2055 */
1990 *iptr++ = cp->cp_edx; 2056 if (cpi->cpi_nodel == 9 && cpi->cpi_step == 1)
1991 br eak; 2057 cp->cp_ecx |= 8 << 12;
1992 case 5: 2058 br eak;
1993 switch (cpi->cpi_vendor) { 2059 case X86_VENDOR Intel:
1994 case X86_VENDOR _AMD: 2060 /*
1995 ks 2061 * Extended L2 Cache features function.
1996 * The Athlon and Duron were the first 2062 * First appeared on Prescott.
1997 * parts to report the sizes of the 2063 */
1998 * TLB for |arge pages. Before then, 2064 defaul t:
1999 * we don’'t trust the data. 2065 br eak;
2000 */ 2066 }
2001 if (cpi->cpi_famly <6 || 2067 br eak;
2002 (cpi->cpi _famly == 6 && 2068 defaul t:
2003 cpl ->cpi _nodel < 1)) 2069 br eak;
2004 cp->cp_eax = 0; 2070 }
2005 br eak; 2071 }
2006 defaul t:
2007 br eak; 2073 pass2_done:
2008 } 2074 cpi - >cpi _pass = 2;
2009 br eak; 2075 }
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2077 static const char *

2078 intel

2079 {
2080

2082
2083
2084

2086
2087
2088
2089
2090
2091
2092
2093
2094
2095
2096
2097
2098
2099
2100
2101
2102
2103
2104
2105

2107
2108

2110
2111
2112
2113
2114
2115

2117
2118

2120
2121
2122
2123
2124
2125

2127
2128

2130
2131
2132
2133
2134
2135

2137
2138

2140
2141

int i;

if (!is_x86_feature(x86_featureset,
_maxeax < 1 || cpi->cpi

cpi - >cpi

21

_cpubrand(const struct cpuid_info *cpi)

X86FSET_CPUI D) | |
family < 5)

return ("i486");

switch (cpi
case 5:

->cpi

_famly) {

return ("Intel

case 6:

switch (cpi

case
case
case

case
case

case

case
case

T 2@ 2B PR

Pentiun(r)");

->cpi _nodel ) {
uint _t celeron,

xeon;

const struct cpuid_regs *cp;

return ("Intel

return ("Intel

Pentium(r) Pro");

Pentiunm(r) I1");

return ("Intel Celeron(r)");
cel eron = xeon = 0;
cp = &cpi->cpi_std[2]; /* cache info */
for (i =1; i <4; i++) {
uint_t tnp;
(cp >cp eax >> (8 * i)) & Oxff;
|f (trrp == 0x40)
celeron++
if (tmp >= 0x44 && tnp <= 0x45)
xeon++;
}
for (i =0; i <2; i++) {
uint_t tnp;
tmp = (cp->cp_ebx >> (8 * i)) & Oxff;
if (tmp == 0x40)
cel eron++;
else if (tnp >= 0x44 &% tnp <= 0x45)
xeon++;
}
for (i =0; i < 4; i++) {
uint_t tnp;
(cp >cp ecx >> (8 * i)) & Oxff;
If (tnp == 0x40)
celeron++
else if (tmp >= 0x44 && tnp <= 0x45)
xeon++;
}
for (i =0; i < 4; i++) {
uint_t tnp;

tmp = (cp->cp_edx >> (8 * i)) & Oxff;
if (tmp == 0x40)
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2142
2143
2144
2145

2147
2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158
2159
2160
2161

2163
2164
2165
2166
2167
2168
2169
2170
2171
2172
2173
2174
2175
2176
2177
2178
2179
2180
2181
2182
2183
2184
2185
2186
2187
2188
2189
2190
2191

2193
2194

2196
2197
2198
2199
2200
2201
2202
2203
2204
2205
2206
2207

defaul t:

}

if (cpi-

cel eron++;
else if (tnp >= 0x44 && tnp <= 0x45)
xeon++;
}
if (celeron)
return ("Intel Celeron(r)");
if (xeon)
return (cpi->cpi_nodel == 5 ?
"Intel Pentiun(r) Il Xeon(tm" :
"Intel Pentlun(r) 111 Xeon(tm");
return (cpi->cpi _nodel ==
"Intel Pentiun(r) Il or Pentiun(r) Il Xeon(tm" :
"Intel Pentiun(r) 111 or Pentiunm(r) IlIl Xeon(tm"
defaul t:
br eak;
br eak;
/* BrandlD is present if the field is nonzero */
>cpi _brandid = 0) {
static const struct {
uint _t bt_bid;
const char *bt_str;
} brand_tbl[] = {
0x1, "Intel(r) Celeron(r)" },
0x2, "Intel(r) Pentiun(r) 111"
0x3, "Intel(r) Pentiun(r) |11l Xeon(tn')" },
0x4, "Intel(r) Pentiun(r) 111" },
0x6, "Mbile Intel(r) Pentiunm(r) 111" },
0x7, "Mbile Intel(r) Celeron(r)" },
0x8, "Intel(r) Pentiun(r) 4" },
0x9, "Intel(r) Pentiunm(r) 4" },
Oxa, "Intel(r) Celeron(r)" },

}
uint _t

Oxb, "Intel(r) Xeon(tm" },

oxc, "Intel(r) Xeon(tm MP" },

Oxe, "Mobile Intel(r) Pentiun(r) 4" },
Oxf, "Mobile Intel(r) Celeron(r)" },
0x11, "Mobile Genuine Intel(r)" },
0x12, "Intel(r) Celeron(r) M },
0x13, "Mobile Intel(r) Oeleron(r)" },
0x14, "Intel(r) Celeron(r)" },

0x15, "Mbdbile Genuine Intel(r)" 1,
0x16, "Intel(r) Pentiun(r) M },
0x17, "Mobile Intel(r) Celeron(r)" }

bt bl max = sizeof (brand_tbl) / sizeof (brand_tbli[0]);

uint_t sgn;

sgn = (cpi->cpi

famly << 8)

(cpi->cpi _nodel << 4) | cpi->cpi_step;
for (i =0; i < btblmax; i++)
if (brand_tbl[i].bt_bid == cpi->cpi_brandid)
br eak;
if (i < btblmx) {
if (sgn == 0x6bl && cpi->cpi _brandid == 3)

return ("Intel (r) Celeron(r)");

if (sgn < O0xf13 && cpi->cpi_brandid == 0xb)
return ("Intel (r) Xeon(tm M");

if (sgn < Oxf1l3 && cpi->cpi _brandid == Oxe)
return ("Intel (r) Xeon(tm");

return (brand_tbl[i].bt_str);

22

)



new usr/src/uts/i86pc/os/cpuid.c

2208 }

2210 return (NULL);

2211 }

2213 static const char *

2214 and_cpubrand(const struct cpuid_info *cpi)

2215 {

2216 if (!is_x86_feature(x86_featureset, X86FSET_CPU D) ||
2217 cpi ->cpi _maxeax < 1 || cpi->cpi_famly < 5)
2218 return ("i486 conpatible");

2220 switch (cpi->cpi _famly) {

2221 case 5:

2222 switch (cpi->cpi_nodel) {

2223 case 0:

2224 case 1:

2225 case 2:

2226 case 3:

2227 case 4:

2228 case 5:

2229 return ("AVD-K5(r)");

2230 case 6:

2231 case 7:

2232 return ("AVD-K6(r)");

2233 case 8:

2234 return ("AVD-K6(r)-2");

2235 case 9:

2236 return ("AVD-K6(r)-111");

2237 defaul t:

2238 return ("AVMD (famly 5)");

2239

2240 case 6:

2241 switch (cpi->cpi_nodel) {

2242 case 1:

2243 return ("AVMD-K7(tm");

2244 case 0:

2245 case 2:

2246 case 4:

2247 return ("AVD Athlon(tm");

2248 case 3:

2249 case 7:

2250 return ("AVD Duron(tm");

2251 case 6:

2252 case 8:

2253 case 10:

2254 /*

2255 * Use the L2 cache size to distinguish
2256 */

2257 return ((cpi->cpi_extd[6].cp_ecx >> 16) >= 256 ?
2258 "AMD Athlon(tm" : "ANVD Duron(tm");
2259 defaul t:

2260 return ("AVD (famly 6)");

2261

2262 defaul t:

2263 br eak;

2264 }

2266 if (cpi->cpi_famly == Oxf && cpi->cpi_npdel == 5 &&
2267 cpi ->cpi _brandid != 0)

2268 sw tch (BITX(cpi->cpi _brandid, 7, 5)) {
2269 case 3:

2270 return ("AVD Opteron(tm UP 1xx");
2271 case 4:

2272 return ("AVD Opteron(tm DP 2xx");
2273 case 5:

23
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2274 return ("AVD Opteron(tm M 8xx");
2275 defaul t:

2276 return ("AVD Opteron(tm");

2277 }

2278 }

2280 return (NULL);
2281 }

2283 static const char *
2284 cyrix_cpubrand(struct cpuid_info *cpi, uint_t type)

2285 {

2286 if (!is_x86_feature(x86_featureset, X86FSET_CPU D) ||
2287 cpi->cpi _maxeax < 1 || cpi->cpi _famly < 5 ||
2288 type == X86_TYPE_CYRI X_486)

2289 return ("i486 conpatible");

2291 switch (type) {

2292 case X86_TYPE CYRI X _6x86:

2293 return ("Cyrix 6x86");

2294 case X86_TYPE_CYRI X_6x86L:

2295 return ("Cyrix 6x86L");

2296 case X86_TYPE_CYRI X_6x86MX:

2297 return ("Cyrix 6x86MX");

2298 case X86_TYPE_CYRI X_GXm

2299 return ("Cyrix GXnt');

2300 case X86_TYPE_CYRI X_Medi aGX:

2301 return ("Cyrix Medi aGX");

2302 case X86_TYPE_CYRIX MI:

2303 return ("Cyrix M");

2304 case X86_TYPE VIA CYRI X II1:

2305 return ("VIA Cyrix M3");

2306 defaul t:

2307 /*

2308 * Have another wild guess ..

2309 */

2310 if (cpi->cpi_famly == 4 && cpi->cpi _nodel == 9)
2311 return ("Cyrix 5x86");

2312 else if (cpi->cpi_famly == 5) {

2313 sw tch (cpi->cpi _nodel) {

2314 case 2:

2315 return ("Cyrix 6x86"); [/* Cyrix ML */
2316 case 4:

2317 return ("Cyrix MediaGX");
2318 defaul t:

2319 br eak;

2320 }

2321 } else if (cpi->cpi_famly == 6) {

2322 switch (cpi->cpi_nodel) {

2323 case O:

2324 return ("Cyrix 6x86MX"); /* Cyrix M? */
2325 case 5:

2326 case 6:

2327 case 7:

2328 case 8:

2329 case 9:

2330 return ("VIA C3");

2331 defaul t:

2332 br eak;

2333 }

2334

2335 br eak;

2336 }

2337 return (NULL);

2338 }

24
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2340 [ *

2341 * This only gets called in the case that the CPU extended

2342 * feature brand string (0x80000002, 0x80000003, 0x80000004)
2343 * aren’t available, or contain null bytes for some reason.

2344 *|

2345 static void

2346 fabricate_brandstr(struct cpuid_info *cpi)

2347 {

2348 const char *brand = NULL;

2350 switch (cpi->cpi_vendor) {

2351 case X86_VENDOR Intel:

2352 brand = intel _cpubrand(cpi);

2353 br eak;

2354 case X86_VENDOR_AMD:

2355 brand = and_cpubrand(cpi);

2356 br eak;

2357 case X86_VENDOR Cyri x:

2358 brand = cyri x_cpubrand(cpi, x86_type);

2359 br eak;

2360 case X86_VENDOR_NexGen:

2361 if (cpi->cpi_famly == 5 && cpi->cpi _nodel == 0)
2362 brand = "NexGen Nx586";

2363 br eak;

2364 case X86_VENDOR_Cent aur :

2365 if (cpi->cpi_famly == 5)

2366 sw tch (cpl->cpi _nodel) {

2367 case 4:

2368 brand = "Centaur C8";

2369 br eak;

2370 case 8:

2371 brand = "Centaur C2";

2372 br eak;

2373 case 9:

2374 brand = "Centaur C3";

2375 br eak;

2376 defaul t:

2377 br eak;

2378

2379 br eak;

2380 case X86_VENDOR Ri se:

2381 if (cpi->cpi_famly == 5 &&

2382 (cpi ->cpi _nmodel == 0 || cpi->cpi_nodel == 2))
2383 brand = "Ri se nP6";

2384 br eak;

2385 case X86_VENDOR Si S:

2386 if (cpi->cpi_family == 5 && cpi->cpi _nodel == 0)
2387 brand = "Si S 55x";

2388 br eak;

2389 case X86_VENDOR TM

2390 if (cpi->cpi_famly == 5 && cpi->cpi _nodel == 4)
2391 brand = "Transneta Crusoe TMBx00 or TMbx00";
2392 br eak;

2393 case X86 VENDCR NSC:

2394 case X86_VENDOR_UMC:

2395 defaul t:

2396 br eak;

2397 }

2398 if (brand) {

2399 (void) strcpy((char *)cpi->cpi_brandstr, brand);
2400 return;

2401 }

2403 /*

2404 * If all else fails ...

2405 */

25
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2406 (voi d) snprlntf(cpl >cpi _brandstr, sizeof (cpi->cpi brandstr)
2407 %l. %d. , Ccpi->cpi _vendorstr, cpi->cpi_fanily,

2408 cpl >cp| _deeI cpi - >cpi _step);

2409 }

2411 | *

2412 * This routine is called just after kernel nenory allocation

2413 * becones avail able on cpuO, and as part of np_startup() on

2414 * the other cpus.

2415 *

2416 * Fixup the brand string, and collect any information from cpuid
2417 * that requires dynamcally allocated storage to represent.

2418 *

2419 | * ARGSUSED*/

2420 void

2421 cpui d_pass3(cpu_t *cpu)

2422 {

2423 int i, max, shft, level, size;

2424 struct cpuid_regs regs;

2425 struct cpuid_regs *cp;

2426 struct cpuid_info *cpi = cpu->cpu_m ntpu_cpi;

2428 ASSERT( cpi - >cpi _pass == 2);

2430 I

2431 * Function 4: Deterministic cache paraneters

2432 *

2433 * Take this opportunity to detect the nunmber of threads
2434 * sharing the last |evel cache, and construct a corresponding
2435 * cache id. The respectlve cpuid_info nenbers are |n|t|al ized
2436 * to the default case of "no |ast |evel cache sharing"

2437 */

2438 cpi ->cpi _ncpu_shr_| ast_cache = 1;

2439 cpi ->cpi _l ast _| vl _cacheid = cpu->cpu_id;

2441 if (cpi->cpi_maxeax >= 4 && cpi->cpi _vendor == X86_VENDOR Intel) {
2443 /*

2444 * Find the # of elenents (size) returned by fn 4, and al ong
2445 * the way detect last |evel cache sharing details.
2446 *

2447 bzero( & egs, sizeof (regs));

2448 cp = &regs;

2449 for (i =0, max = 0; i < CPl_FN4_ECX MAX; i++) {
2450 cp->cp_eax = 4;

2451 cp->cp_ecx = i;

2453 (void) _ cpuid_insn(cp);

2455 if (CPlI_CACHE_TYPE(cp) == 0)

2456 br eak;

2457 | evel = CPI_CACHE LVL(cp);

2458 if (level > max) {

2459 max = | evel;

2460 cpi ->cpi _ncpu_shr_| ast _cache =

2461 CPl _NTHR SHR CACHE(cp) + 1;

2462 }

2463

2464 cpi->cpi _std_4_size = size = i;

2466 /*

2467 * Allocate the cpi_std_4 array. The first el enent
2468 * references the regs for fn 4, %cx == 0, which
2469 * cpui d_pass2() stashed in cpi->cpi_std[4].

2470 */

2471 if (size > 0) {
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2472
2473
2474

2476
2477
2478
2479
2480
2481
2482
2483
2484
2485
2486
2487

2489
2490
2491
2492
2493
2494
2495
2496
2497
2498
2499
2500
2501
2502
2503

2505
2506
2507
2508
2509
2510

2512
2513
2514
2515
2516
2517
2518
2519

2521
2522
2523
2524
2525
2526
2527
2528
2529
2530
2531
2532
2533
2534

2536
2537

cpi->cpi_std_4 =
kmem al | oc(size * sizeof (cp), KM SLEEP);
cpi->cpi _std_4[0] = &cpi->cpi _std[4];

/*

* Allocate storage to hold the additional regs
* for function 4, %cx == 1 .. cpi_std_4_size.
*
*
*

The regs for fn 4, %cx == 0 has al ready
been all ocated as indicated above.
*/
for (i =1; i < size; i++)
cp = cpi->cpi_std_4[i] =
kmem zal | oc(si zeof (regs), KM SLEEP);
cp->cp_eax = 4
cp->cp_ecx = i;

(void) _ cpuid_insn(cp);

—~—

* ok % ok ok ok %
-

Determ ne the nunmber of bits needed to represent
the nunber of CPUs sharing the |last |evel cache.

Shift off that number of bits fromthe APICid to
derive the cache id.

shft = 0;

for (i =1; i < cpi->cpi _ncpu_shr_last_cache; i <<= 1)
shft ++;

cpi->cpi _last_|l vl _cacheid = cpi->cpi_apicid >> shft;

}
/*
* Now fixup the brand string
*
/

if ((cpi->cpi_xmaxeax & 0x80000000) == 0) {
fabricate_brandstr(cpi);

} else {
/*
* |f we successfully extracted a brand string fromthe cpuid
* instruction, clean it up by renpving |eading spaces and
* simlar junk.
*/

if (cpi->cpi_brandstr[0]) {
size_t maxlen = sizeof (cpi->cpi_brandstr);
char *src, *dst;

dst = src = (char *)c

pi ->cpi _brandstr;
src[maxlen - 1] = '\0’;
/*

* strip | eading spaces
S

while (*src =="' ")
Src++;
/*
* Renpve any ' Genuine’ or "Authentic" prefixes
*/
if (strncmp(src, "Genuine ", 8) == 0)
src += 8;
if (strncnp(src, "Authentic ", 10) == 0)
src += 10;
/*

* Now do an in-place copy.
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2538
2539
2540
2541
2542
2543
2544
2545
2546
2547
2548
2549
2550
2551
2552
2553
2554
2555
2556
2557
2558
2559

2561
2562
2563
2564
2565
2566
2567
2568
2569
2570
2571
2572

2573 }

2575
2576
2577
2578
2579
2580
2581
2582

2584
2585

2587
2588
2589

2591

2593
2594
2595

2597
2598

2600
2601
2602
2603

/*
*
*
*
*

S
voi d

* Map (R) to (r) and (TM to (tm.
* The era of teletypes is long gone, and there’'s
* -really- no need to shout.

*/
while (*src !'="'\0") {
if (src[0] =="(")
if (strncnp(src + 1, "R", 2) == 0) {
(void) strncpy(dst, "(r)", 3);
src += 3;
dst += 3;
cont i nue;
}
if (strncmp(src + 1, "TM", 3) == 0) {
(void) strncpy(dst, "(tm", 4);
src += 4,
dst += 4;
conti nue;
}
*dst++ = *src++;
}
*dst = '\0’;
/*

* Finally, renmove any trailing spaces
*/

while (--dst > cpi->cpi_brandstr)
if (*dst ==" ")
*dst = '\0";
el se
br eak;
} else
fabricate_brandstr(cpi);

cpi - >cpi _pass = 3;

This routine is called out of bind_hwap() nmuch later in the life
of the kernel
the hardware feature support and kernel support for those features into
what we’'re actually going to tell applications via the aux vector.

(post_startup()). The job of this routine is to resolve

cpui d_pass4(cpu_t *cpu, uint_t *hwcap_out)
2583 {

struct cpuid_info *cpi;
uint_t hwap_flags = 0, hwecap_flags_2 = 0;

== NULL)
cpu = CPY;

Cpu- >Ccpu_m ntpu_cpi ;
ASSERT( cpi - >cpi _pass == 3);

if (cpi->cpi_maxeax >= 1)

uint32_t *edx = &cpi->cpi _support[ STD EDX FEATURES] ;
uint32_t *ecx = &cpi->cpi _support[STD_ECX FEATURES];

*edx = CPlI _FEATURES_EDX(cpi);
*ecx = CPI _FEATURES_ECX(cpi);

/*

* [these require explicit kernel support]
*

/

if (!is_x86_feature(x86_featureset, X86FSET_SEP))

28
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2604

2606
2607
2608
2609

2611
2612

2614
2615

2617
2618
2619
2620
2621
2622
2623
2624
2625
2626
2627
2628
2629
2630
2631
2632
2633

2635
2636
2637
2638
2639

2641
2642
2643
2644
2645
2646
2647
2648
2649
2650
2651
2652
2653
2654
2655
2656
2657
2658
2659
2660
2661
2662
2663
2664
2665
2666
2667

2669

/*

*
if

/

*
*
*
*
f

*edx & ~CPUI D_| NTC_EDX_SEP;

(!'is_x86_feature(x86_featureset, X86FSET_SSE))

“*edx & ~(CPUI D_| NTC_EDX FXSR|CPUID | NTC_EDX_SSE) ;
('is_x86_feature(x86_featureset, X86FSET_SSE2))

*edx & ~CPUI D_TNTC_EDX_SSE2:

('is_x86_feature(x86_featureset, X86FSET_HTT))
*edx &= ~CPUI D_I NTC_EDX_HTT;

(!'is_x86_feature(x86_featureset, X86FSET_SSE3))
*ecx &= ~CPUI D_I NTC_ECX_SSES;

(!'is_x86_feature(x86_featureset, X86FSET_SSSE3))
*ecx &= ~CPUID INTC_ECX_SSSE3
(!'is_x86_feature(x86_featureset, X86FSET_SSE4_1))
“*ecx & ~CPUID_ INTC ECX_ SSE4 1;
('is_x86_feature(x86_featureset, X86FSET_SSE4 2))
“*ecx & ~CPUID_ INTC ECX_SSE4_2
('is_x86_feature(x86_featureset, X86FSET_AES))
“*ecx & ~CPUID_ INTC ECX_AES;
(!'is_x86_feature(x86_featureset, X86FSET_PCLMJILQDQ) )
“*ecX & ~CPUID | NTC ECX_PCLMULQDQ,
(!'is_x86_feature(x86_featureset, X86FSET_XSAVE))
*ecx & ~(CPUI D_|I NTC_ECX XSAVE
CPUID_I NTC_E cx (_OSXSAVE) ;
('is_x86_feature(x86_featureset, X86FSET_AVX))
“*ecx & ~CPU D_TNTC_ECX_ VX
(lis x86 feature(x86_ eat ureset, X86FSET_F16C))
*ecx & ~CPUI D_I NTC ECX_FlGC

[no explicit support required beyond x87 fp context]

('fpu exi st s)
*edx &= ~(CPUI D_I NTC_EDX FPU | CPU D_I NTC_EDX_MWX) ;

Now map the supported feature vector to things that we
think userland will care about.

(*edx & CPUI D_| NTC_EDX_SEP)
hwecap_flags | = AV_386_SEP;
(*edx & CPUI D_I NTC_EDX_SSE)
hwcap_flags | = AV_386_FXSR | AV_386_SSE;
(*edx & CPUI D_I NTC_EDX_SSE2)
hwecap_flags | = AV_386_SSE2;
(*ecx & CPUI D_I NTC_ECX_SSE3)
hwcap_flags | = AV_386_SSE3;
(*ecx & CPUI D_I NTC_ECX_SSSE3)
hwcap_fl ags | = AV_386_SSSE3;
(*ecx & CPUI D I NTC_ECX_SSE4 1)
hwecap_flags | = AV_386_SSE4 1;
(*ecx & CPUI D_I NTC ECX_SSE4_2)
hwcap_flags | = AV_386_SSE4_2;
(*ecx & CPUI D I NTC_ECX_MOVBE)
hwcap_flags | = AV_386_MOVBE;
(*ecx & CPUI D_I NTC_ECX_AES)
hwecap_flags | = AV_386_AES;
(*ecx & CPUI D I NTC_ECX_PCLMULQDQ
hwecap_flags | = AV_386_PCLMULQDQ
((*ecx & CPU D_I NTC_ECX_XSAVE) &&
(*ecx & CPUI D_I NTC_ECX_OSXSAVE)) {
hwecap_fl ags | = AV_386_XSAVE;

if (*ecx & CPUI D_I NTC_ECX_AVX) {
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2670
2671
2672
2673
2674
2675
2676
2677
2678
2679
2680
2681
2682

2684
2685
2686
2687
2688
2689
2690
2691

2693
2694
2695

2697
2698

2700
2701
2702

2704
2705
2706
2707
2708
2709
2710
2711

2713
2714
2715

2717
2718

2720
2721
2722
2723
2724
2725
2726
2727

2729
2730
2731
2732
2733
2734

hwcap flags | = AV_386_AVX;
if (*ecx & CPUI D TNTC_ECX F16C)
hwecap_flags_2 | = AV_386_2_F16C,

}

}

if (*ecx & CPU D_| NTC_ECX_VMX)
hwcap_flags | = AV_386_VMX;

if (*ecx & CPUI D_I NTC_ECX_POPCNT)
hwcap_flags | = AV_386_POPCNT;

if (*edx & CPU D | NTC EDX_FPU)
hwcap_flags | = AV_386_FPU,

if (*edx & CPU D_I NTC_EDX_MWX)
hwcap_flags | = AV_386_MWX;

if (*edx & CPU D_I NTC_EDX_TSC)
hwcap_flags |= AV_386_TSC,
if (*edx & CPUI D_I NTC_EDX_CX8)
hwcap_flags | = AV_386_CX8;
if (*edx & CPU D_I NTC_EDX_CMV)
hwcap_flags | = AV_386_CMV;
if (*ecx & CPU D_I NTC_ECX_CX16)
hwcap_flags | = AV_386_CX16;

if (*ecx & CPU D_|I NTC_ECX_RDRAND)
hwcap_flags_2 | = AV_386_2_RDRAND;
}

if (cpi->cpi_xmaxeax < 0x80000001)
goto pass4_done;

switch (cpi->cpi_vendor) {
struct cpuid_regs cp;
uint32_t *edx, *ecx;

case X86_VENDOR Intel:
/ *

* Seerms |ike Intel duplicated what we necessary

* here to make the initial crop of 64-bit OS's work.
* Hopefully, those are the only "extended" bits

* they' |l add.

*

/ * FALLTHROUGH* /

case X86_VENEER AND:
edx = &cpi - >cpi _support[ AMD_EDX FEATURES] ;
ecx = &cpi->cpi _support [ AMD_ECX_FEATURES] ;

*edx = CPl _FEATURES XTD EDX(cpi);
*ecx = CPl _FEATURES XTD_ECX(cpi):
/ *

* [these features require explicit kernel support]
*/

switch (cpi->cpi_vendor) {
case X86_VENDOR I ntel :
if (!is_x86_feature(x86_featureset, X86FSET_TSCP))
*edx & ~CPU D AMD EDX_TSCP;
br eak;

case X86_VENDOR AMD:
if (!lis_x86_feature(x86_featureset, X86FSET_TSCP))
“*edx & ~CPU D_AMD_EDX_TSCP;
if (!is_x86_feature(x86_featureset, X86FSET_SSE4A))
*ecx & ~CPU D_AMD ECX_SSE4A;
break;
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2736
2737
2738

2740
2741
2742
2743
2744
2745
2746

2748
2749
2750
2751
2752
2753
2754
2755
2756
2757
2758
2759
2760
2761
2762
2763
2764
2765
2766
2767
2768

2770
2771
2772
2773
2774
2775
2776
2777
2778
2779
2780

2782
2783
2784
2785
2786
2787
2788
2789
2790
2791

2793
2794
2795
2796

2798
2799
2800
2801

defaul t:
break;
}

/*
* [no explicit support required beyond
* x87 fp context and exception handl ers]
*
/
if ('fpu exi sts)
*edx &= ~(CPU D_ANMD_EDX_MwXand

|
CPUI D_AMD_EDX_3DNow | CPUI D_AMD_EDX_3DNowx) ;

if (!is_x86_feature(x86_featureset,
*edx & ~CPU D_AMD EDX_NX

X86FSET_NX) )

#i f !defined(__and64)

#endi f

*edx & ~CPU D_AMD_EDX_LM

/*

* Now map the supported feature vector to

* things that we think userland will care about.
*

#i f defined(__and64)

#endi f

if (*edx & CPU D_AMD_EDX_SYSC)
hwcap_f | ags [= AV_386_AMD_SYSC

if (*edx & CPU D_AVD_EDX_MwXand)
hwcap_flags [= AV_386_AVD MWX;
if (*edx & CPU D_AVD_EDX_3DNow)
hwcap_flags [= AV_386_ANVD 3DNow;
if (*edx & CPU D_AVD_EDX_3DNowx
hwcap_flags [= AV_386_ANVD 3DNowx;
if (*ecx & CPU D_AMD_ECX_SVM
hwcap_flags [= AV_386_AMD_SVM

switch (cpi->cpi_vendor) {
case X86_VENDOR AMD:
if (*edx & CPU D AMD EDX TSCP)
hwcap_flags [= AV_386_TSCP;
if (*ecx & CPU D _AMD ECX_AHF64)
hwecap_flags [= AV_386_AHF,
if (*ecx & CPU D_AMD ECX_SSE4A)
hwecap_flags [= AV_386_ANMD_SSE4A,
if (*ecx & CPU D _AMD_ECX_LZCNT)
hwcap_flags | = AV_386_AMD_LZCNT;
br eak;

case X86_VENDOR Intel:
if (*edx & CPU D AVD EDX TSCP)
hwcap_flags | = AV_386_TSCP;
/

*

* Aarrgh.

* Intel uses a different bit in the same word.
*

if (*ecx & CPU D_|I NTC_ECX_AHF64)
hwecap_fl ags | = AV_386_AHF;
break;

def aul t:
br eak;

}
br eak;

case X86_VEND(R_TM
cp. cp_eax 0x80860001;
(voi d) cpw d_i nsn(&cp);
cpi - >cpi _support [ TM EDX FEATURES] = cp. cp_edx;

31

new usr/src/uts/i86pc/os/cpuid.c 32
2802 br eak;

2804 defaul t:

2805 br eak;

2806 }

2808 pass4_done:

2809 cpi ->cpi _pass = 4;

2810 if (hwcap out !'= NULL)

2811 hwcap_out[ 0] = hwcap_f| ags;
2812 hwecap_out[1] = hwcap_fl ags_2;
2813 }

2814 }

2817 | *

2818 * Sinulate the cpuid instruction using the data we previously

2819 * captured about this CPU.

We try our best to return the truth

2820 * about the hardware, independently of kernel support.

2821 */

2822 uint32_t

2823 cpuid_insn(cpu_t *cpu, struct cpuid_regs *cp)

2824 {
2825
2826

2828
2829
2830

2832

2834
2835
2836
2837
2838
2839
2840
2841
2842
2843
2844
2845
2846
2847
2848
2849

2851
2852
2853
2854
2855
2856 }

2858 int

struct cpuid_info *cpi;
struct cpuid_regs *xcp;

if (cpu == NULL)
cpu = CPU,
cCpi = cpu->cpu_m ntpu_cpi;
ASSERT( cpui d_checkpass(cpu, 3));
/*
* CPU D data is cached in two separate places: cpi_std for standard
* CPU D functions, and cpi_extd for extended CPU D functions.
*
/
if (cp->cp_eax <= cpi->cpi _naxeax && cp->cp_eax < NVAX_CPl_STD)
xcp = &cpi->cpi _std[cp->cp_eax];
else if (cp->cp_eax >= 0x80000000 && cp->cp_eax <= cpi->cpi _xmaxeax &&
cp->cp_eax < 0x80000000 + NMAX_CPI _EXTD)
xcp = &cpi->cpi _extd[cp->cp_eax - 0x80000000] ;
el se
/*
* The caller is asking for data from an input paraneter which
* the kernel has not cached. 1In this case we go fetch from
* the hardware and return the data directly to the user.
*
/
return (__cpuid_insn(cp));

cp- >cp_eax
cp- >cp_ebx

XCp->cp_eax;
xcp->cp_ebx;
Cp->Cp_€ecx = XCp->Cp_ecx;
cp->cp_edx Xcp->cp_edx;
return (cp->cp_eax);

2859 cpui d_checkpass(cpu_t *cpu, int pass)

2860 {
2861
2862
2863 }

2865 int

return (cpu != NULL && cpu->cpu_m ntpu_cpi != NULL &&
Cpu- >Cpu_m NnTtpu_cpi - >cpi _pass >= pass);

2866 cpui d_getbrandstr(cpu_t *cpu, char *s, size_t n)

2867 {
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2868 ASSERT( cpui d_checkpass(cpu, 3))

2870 return (snprintf(s, n, "%", cpu->cpu_m ntpu_cpi->cpi_brandstr))
2871 }

2873 int

2874 cpuid_is_cnt(cpu_t *cpu)

2875 {

2876 if (cpu == NULL)

2877 cpu = CPY;

2879 ASSERT( cpui d_checkpass(cpu, 1))

2881 return (cpu->cpu_m ncpu_cpi->cpi_chipid >= 0);

2882 }

2884 [ *

2885 * AMD and Intel both inplenent the 64-bit variant of the syscal

2886 * instruction (syscallq), so if there’s -any- support for syscall
2887 * cpuid currently says "yes, we support this"

2888 *

2889 * However, Intel decided to -not- inplement the 32-bit variant of the
2890 * syscall instruction, so we provide a predicate to allow our caller
2891 * to test that subtlety here

2892 *

2893 * XXPV Currently, 32-bit syscall instructions don't work via the hypervisor
2894 * even in the case where the hardware would in fact support it.
2895 */

2896 /* ARGSUSED*/

2897 int

2898 cpui d_syscal | 32_i nsn(cpu_t *cpu)

2899 {

2900 ASSERT( cpui d_checkpass((cpu == NULL ? CPU : cpu), 1))

2902 #if !defined(__xpv)

2903 if (cpu == NULL)

2904 cpu = CPU,

2906 | * CSTYLED*/

2907 {

2908 struct cpuid_info *cpi = cpu->cpu_m ntpu_cpi

2910 if (cpi->cpi_vendor == X86_VENDOR AMD &&

2911 cpi - >cpi _xmaxeax >= 0x80000001 &&

2912 (CPI _FEATURES_XTD EDX(cpi) & CPUI D_AMD EDX_SYSC))
2913 return (1)

2914

2915 #endi f

2916 return (0);

2917 }

2919 int

2920 cpuid_getidstr(cpu_t *cpu, char *s, size_t n)

2921 {

2922 struct cpuid_info *cpi = cpu->cpu_m ntpu_cpi

2924 static const char fnt[] =

2925 "x86 (% X fam |y %l nodel % step % clock % MHz)"
2926 static const char fnmt_ht[] =

2927 "x86 (chipid Ox% % %X famly % nodel %l step %l cl ock % MHz)"
2929 ASSERT( cpui d_checkpass(cpu, 1))

2931 if (cpuid_is_cnt(cpu))

2932 return (snprintf(s, n, frnt_ht, cpi->cpi_chipid,

2933 cpi - >cpi _vendorstr, cpi->cpi_std[1].cp_eax

new usr/src/uts/i86pc/os/cpuid.c

2934 cpi ->cpi _fam |y, cpi->cpi_nodel

2935 cpi - >cpi _step, cpu->cpu_type_info. pi_clock))
2936 return (snprintf(s, n, fnt

2937 cpi ->cpi _vendorstr, cpi->cpi_std[1].cp_eax
2938 cpi->cpi _famly, cpi->cpi_nodel

2939 cpi - >cpi _step, cpu->cpu_type_info. pi_clock))
2940 }

2942 const char *

2943 cpui d_get vendorstr(cpu_t *cpu)

2944 {

2945 ASSERT( cpui d_checkpass(cpu, 1))

2946 return ((const char *)cpu->cpu_m ntpu_cpi->cpi _vendorstr);
2947 }

2949 uint _t

2950 cpui d_getvendor (cpu_t *cpu)

2951 {

2952 ASSERT( cpui d_checkpass(cpu, 1))

2953 return (cpu->cpu_m ncpu_cpi->cpi _vendor)

2954 }

2956 uint _t

2957 cpuid_getfam |l y(cpu_t *cpu)

2958 {

2959 ASSERT( cpui d_checkpass(cpu, 1))

2960 return (cpu->cpu_m ncpu_cpi->cpi _famnly)

2961 }

2963 uint_t

2964 cpui d_get nodel (cpu_t *cpu)

2965 {

2966 ASSERT( cpui d_checkpass(cpu, 1))

2967 return (cpu->cpu_m ncpu_cpi->cpi _nodel )

2968 }

2970 uint _t

2971 cpui d_get_ncpu_per_chi p(cpu_t *cpu)

2972 {

2973 ASSERT( cpui d_checkpass(cpu, 1))

2974 return (cpu->cpu_m ncpu_cpi->cpi _ncpu_per _chip)
2975 }

2977 uint _t

2978 cpui d_get _ncore_per_chi p(cpu_t *cpu)

2979 {

2980 ASSERT( cpui d_checkpass(cpu, 1))

2981 return (cpu->cpu_m ncpu_cpi->cpi _ncore_per_chip)
2982 }

2984 uint_t

2985 cpui d_get _ncpu_sharing_| ast _cache(cpu_t *cpu)

2986 {

2987 ASSERT( cpui d_checkpass(cpu, 2))

2988 return (cpu->cpu_m ncpu_cpi->cpi _ncpu_shr_| ast_cache)
2989 }

2991 id_t

2992 cpuid_get_last_l vl _cacheid(cpu_t *cpu)

2993 {

2994 ASSERT( cpui d_checkpass(cpu, 2))

2995 return (cpu->cpu_m ncpu_cpi->cpi _|l ast_I vl _cachei d)
2996 }

2998 uint _t

2999 cpui d_get step(cpu_t *cpu)

34
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3000 { 3066 }
3001 ASSERT( cpui d_checkpass(cpu, 1));
3002 return (cpu->cpu_m ncpu_cpi->cpi_step); 3068 int
3003 } 3069 pri d_get _pkgcorei d(cpu_t *cpu)
3070
3005 uint_t 3071 ASSERT( cpui d_checkpass(cpu, 1));
3006 cpuid_getsig(struct cpu *cpu) 3072 return (cpu->cpu_m ncpu_cpi->cpi _pkgcoreid);
3007 { 3073 }
3008 ASSERT( cpui d_checkpass(cpu, 1));
3009 return (cpu->cpu_m ncpu_cpi->cpi_std[1].cp_eax); 3075 int
3010 } 3076 cpui d_get _cl ogi d(cpu_t *cpu)
3077 {
3012 uint32_t 3078 ASSERT( cpui d_checkpass(cpu, 1));
3013 cpui d_get chi prev(struct cpu *cpu) 3079 return (cpu->cpu_m ncpu_cpi->cpi _cl ogid);
3014 { 3080 }
3015 ASSERT( cpui d_checkpass(cpu, )
3016 return (cpu->cpu_m ncpu_cpi->cpi _chiprev); 3082 int
3017 } 3083 cpui d_get _cachei d(cpu_t *cpu)
3084 {
3019 const char * 3085 ASSERT( cpui d_checkpass(cpu, 1));
3020 cpuid_getchiprevstr(struct cpu *cpu) 3086 return (cpu->cpu_m ncpu_cpi->cpi _|last_| vl _cacheid);
3021 { 3087 }
3022 ASSERT( cpui d_checkpass(cpu, 1));
3023 return (cpu->cpu_m ncpu_cpi->cpi_chiprevstr); 3089 uint_t
3024 } 3090 {cpui d_get _procnodei d(cpu_t *cpu)
3091
3026 uint32_t 3092 ASSERT( cpui d_checkpass(cpu, 1));
3027 cpui d_get sockettype(struct cpu *cpu) 3093 return (cpu->cpu_m ncpu_cpi->cpi _procnodeid);
3028 { 3094 }
3029 ASSERT( cpui d_checkpass(cpu, 1));
3030 return (cpu->cpu_m ncpu_cpi->cpi _socket); 3096 uint_t
3031 } 3097 cpui d_get _procnodes_per _pkg(cpu_t *cpu)
3098 {
3033 const char * 3099 ASSERT( cpui d_checkpass(cpu, 1));
3034 cpui d_get socketstr(cpu_t *cpu) 3100 return (cpu->cpu_m ncpu_cpi->cpi _procnodes_per _pkg);
3035 { 3101 }
3036 static const char *socketstr = NULL;
3037 struct cpuid_info *cpi; 3103 uint_t
3104 cpui d_get _conpunitid(cpu_t *cpu)
3039 ASSERT( cpui d_checkpass(cpu, 1)); 3105 {
3040 cpi = cpu->cpu_m ntpu_cpi; 3106 ASSERT( cpui d_checkpass(cpu, 1));
3107 return (cpu->cpu_m ncpu_cpi->cpi _conpunitid);
3042 /* Assune that socket types are the same across the system */ 3108 }
3043 if (socketstr == NULL
3044 socketstr = _cpuid_sktstr(cpi->cpi_vendor, cpi->cpi_famly, 3110 uint_t
3045 cpi ->cpi _nodel , cpi->cpi_step); 3111 {cpui d_get _cores_per_conpunit(cpu_t *cpu)
3112
3113 ASSERT( cpui d_checkpass(cpu, 1));
3048 return (socketstr); 3114 return (cpu->cpu_m ncpu_cpi->cpi _cores_per_conpunit);
3049 } 3115 }
3051 int 3117 /* ARGSUSED*/
3052 cpui d_get _chi pid(cpu_t *cpu) 3118 int
3053 { 3119 cpui d_have_cr8access(cpu_t *cpu)
3054 ASSERT( cpui d_checkpass(cpu, 1)); 3120 {
3121 #if defined(__and64)
3056 if (cpuid_is_cnt(cpu)) 3122 return (1);
3057 return (cpu->cpu_m ncpu_cpi->cpi _chipid); 3123 t#el se
3058 return (cpu->cpu_id); 3124 struct cpuid_info *cpi;
3059 }
3126 ASSERT(cpu != NULL);
3061 id_t 3127 Cpi = cpu->cpu_m ntpu_cpi;
3062 cpuid_get_coreid(cpu_t *cpu) 3128 if (cpi->cpi_vendor == X86_VENDOR AMD && cpi - >cpi _maxeax >= 1 &&
3063 { 3129 ( CPI _FEATURES_XTD_ECX(cpi) & CPU D_AMD_ECX CR8D) != 0)
3064 ASSERT( cpui d_checkpass(cpu, 1)); 3130 return (1);
3065 return (cpu->cpu_m ncpu_cpi->cpi_coreid); 3131 return (0);
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3132 #endi f
3133 }

3135 uint32_t
3136 cpui d_get_apicid(cpu_t *cpu)

3137 {

3138 ASSERT( cpui d_checkpass(cpu, 1));

3139 if (cpu->cpu_m ntpu_cpi->cpi _maxeax < 1) {

3140 return (U NT32_MAX);

3141 } else {

3142 return (cpu->cpu_m ncpu_cpi->cpi _apicid);
3143 }

3144 }

3146 void

3147 fpui d_get _addrsi ze(cpu_t *cpu, uint_t *pabits, uint_t *vabits)
3148

3149 struct cpuid_info *cpi;

3151 if (cpu == NULL)

3152 cpu = CPY;

3153 cpi = cpu->cpu_m ntpu_cpi;

3155 ASSERT( cpui d_checkpass(cpu, 1));

3157 if (pabits)

3158 *pabits = cpi->cpi_pabits;

3159 if (vabits)

3160 *vabits = cpi->cpi _vabits;

3161 }

3163 /*

3164 * Returns the nunmber of data TLB entries for a correspondi ng
3165 * pagesize. |If it can't be conputed, or isn't known, the
3166 * routine returns zero. |f you ask about an architecturally
3167 * inpossible pagesize, the routine will panic (so that the
3168 * hat inplenentor knows that things are iInconsistent.)

3169 */

3170 uint

3171 cpuld get _dtl b_nent(cpu_t *cpu, size_t pagesize)

3172 {

3173 struct cpuid_info *cpi;

3174 uint_t dtlb_nent = 0;

3176 if (cpu == NULL)

3177 cpu = CPy;

3178 cpi = cpu->cpu_m ntpu_cpi;

3180 ASSERT( cpui d_checkpass(cpu, 1));

3182 /*

3183 * Check the L2 TLB info

3184 *

3185 if (cpi->cpi_xmaxeax >= 0x80000006) {

3186 struct cpuid_regs *cp = &cpi->cpi_extd[6];
3188 switch (pagesize) {

3190 case 4 * 1024:

3191 /*

3192 * All zero in the top 16 bits of the register
3193 * indicates a unified TLB. Size is in low 16 bits.
3194 */

3195 if ((cp- >cp ebx & OxffffOOOO) == 0)
3196 I’ b_nent = cp->cp_ ebx & 0x0000f fff;

3197 el se
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3198 dtl b_nent = BI TX(cp->cp_ebx, 27, 16);
3199 break;

3201 case 2 * 1024 * 1024:

3202 if ((cp- >cp eax & Oxffff0000) == 0)

3203 dtl b_nent = cp->cp_eax & 0x0000ffff;
3204 el se

3205 dtl b_nent = BITX(cp->cp_eax, 27, 16);
3206 br eak;

3208 defaul t:

3209 pani c("unknown L2 pagesize");

3210 / * NOTREACHED* /

3211 }

3212 }

3214 if (dtlb_nent !'= 0)

3215 return (dtlb_nent);

3217 /*

3218 * No L2 TLB support for this size, try L1.

3219 */

3220 if (cpi->cpi_xmaxeax >= 0x80000005) {

3221 struct cpuid_regs *cp = &cpi->cpi _extd[5];

3223 switch (pageS| ze) {

3224 case 4 * 1024:

3225 dtl b_nent = BI TX(cp->cp_ebx, 23, 16);

3226 br eak;

3227 case 2 * 1024 * 1024:

3228 dtl b_nent = BI TX(cp->cp_eax, 23, 16);

3229 break;

3230 defaul t:

3231 pani c("unknown L1 d-TLB pagesi ze");

3232 / * NOTREACHED* /

3233 }

3234 }

3236 return (dtlb_nent);

3237 }

3239 /*

3240 * Return O if the erratumis not present or not applicable, positive
3241 * if it is, and negative if the status of the erratumis unknown.
3242 *

3243 * See "Revision GQuide for AVMD Athlon(tm 64 and AVD Opteron(tm
3244 * Processors" #25759, Rev 3.57, August 2005

3245 *

3246 int

3247 cpuid_opteron_erratunm(cpu_t *cpu, uint_t erratum

3248 {

3249 struct cpuid_info *cpi = cpu->cpu_m ntpu_cpi;

3250 uint_t eax;

3252 /*

3253 * Bail out if this CPUisn't an AMD CPU, or if it’'s
3254 * a legacy (32-bit) AVMD CPU.

3255 */

3256 if (cpi->cpi_vendor != X86_VENDOR AMD | |

3257 cpi - >cpi famly 4|| cpi->cpi _famly == 5 ||

3258 cpi->cpi _famly == 6)

3260 return (0);

3262 eax = cpi->cpi_std[1].cp_eax;
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3264 #define SH _BO(eax) (eax == 0xf40 || eax == 0xf50)

3265 #define SH B3(eax) (eax == 0xf51)

3266 #define B(eax) (SH BO(eax) || SH_B3(eax))

3268 #define SH CO(eax) (eax == 0xf48 || eax == 0xf58)

3270 #define SH CH eax) (eax == Oxfda || eax == Oxfb5a || eax == Oxf7a)
3271 #define DH_CQH eax) (eax OxfcO || eax == OxfeO || eax == OxffO)
3272 #define CH CQH eax) (eax == 0xf82 || eax == 0xfb2)

3273 #define CH eax) (SH CGE(eax) || DH CGEeax) || CH CH eax))

3275 #define SH _DO(eax) (eax == 0x10f40 || eax == 0x10f50 || eax == 0x10f70)
3276 #define DH_DO(eax) (eax 0x10fcO || eax == 0x10ffO0)

3277 #define CH _DO(eax) (eax == 0x10f80 || eax == 0x10fb0)

3278 #define DO(eax) (SH DO(eax) || DH_DO(eax) || CH_DO(eax))

3280 #define SH EO(eax) (eax == 0x20f50 || eax == 0x20f40 || eax == 0x20f 70)
3281 #define JH El(eax) (eax == 0x20f 10) /* JH8_EO had 0x20f30 */
3282 #define DH_E3(eax) (eax 0x20fcO || eax == 0x20ffO0)

3283 #define SH _E4(eax) (eax 0x20f51 || eax == 0x20f71)

3284 #define BH_E4(eax) (eax 0x20f b1)

3285 #define SH _E5(eax) (eax 0x20f 42)

3286 #define DH_E6(eax) (eax 0x20ff2 || eax == 0x20fc2)

3287 #define JH E6(eax) (eax == 0x20f12 || eax == 0x20f32)

3288 #define EX(eax) (SH EO(eax) || JH El(eax) || DH E3(eax) || \
3289 SH E4(eax) || BH_E4(eax) || SH E5(eax) || \
3290 DH E6(eax) || JH E6(eax))

3292 #define DR_AX(eax) (eax == 0x100f00 || eax == 0x100f01 || eax == 0x100f 02)
3293 #define DR _BO(eax) (eax 0x100f 20)

3294 #define DR _B1l(eax) (eax 0x100f 21)

3295 #define DR _BA(eax) (eax 0x100f 2a)

3296 #define DR _B2(eax) (eax 0x100f 22)

3297 #define DR _B3(eax) (eax 0x100f 23)

3298 #define RB_CO(eax) (eax 0x100f 40)

3300 switch (erratum {

3301 case 1:

3302 return (cpi->cpi_famly < 0x10);

3303 case 51: /* what does the asterisk nean? */

3304 return (B(eax) || SH Q0(eax) || CQeax));

3305 case 52:

3306 return (B(eax));

3307 case 57:

3308 return (cpi->cpi _famly <= 0x11);

3309 case 58:

3310 return (B(eax));

3311 case 60:

3312 return (cpi->cpi _fanmly <= 0x11);

3313 case 61:

3314 case 62:

3315 case 63:

3316 case 64:

3317 case 65:

3318 case 66:

3319 case 68:

3320 case 69:

3321 case 70:

3322 case 71:

3323 return (B(eax));

3324 case 72:

3325 return (SH BO(eax));

3326 case 74:

3327 return (B(eax));

3328 case 75:

3329 return (cpi->cpi_famly < 0x10);
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3330 case 76:

3331 return (B(eax));

3332 case 77:

3333 return (cpi->cpi _famly <= 0x11);

3334 case 78:

3335 return (B(eax) || SH CO(eax));

3336 case 79:

3337 return (B(eax) || SH Q0(eax) || CGQeax) ||
3338 case 80:

3339 case 81:

3340 case 82:

3341 return (B(eax));

3342 case 83:

3343 return (B(eax) || SH CO(eax) || CH eax));
3344 case 85:

3345 return (cpi->cpi_famly < 0x10);

3346 case 86:

3347 return (SH CO(eax) || CH eax));

3348 case 88:

3349 #if !defined(__and64)

3350 return (0);

3351 #el se

3352 return (B(eax) || SH CO(eax));

3353 #endi f

3354 case 89:

3355 return (cpi->cpi _famly < 0x10);

3356 case 90:

3357 return (B(eax) || SH CO(eax) || CQH eax));
3358 case 91:

3359 case 92:

3360 return (B(eax) || SH CO(eax));

3361 case 93:

3362 return (SH CO(eax));

3363 case 94:

3364 return (B(eax) || SH CO(eax) || CH eax));
3365 case 95:

3366 #if !defined(__and64)

3367 return (0);

3368 #el se

3369 return (B(eax) || SH CO(eax));

3370 #endi f

3371 case 96:

3372 return (B(eax) || SH CO(eax) || CH eax));
3373 case 97:

3374 case 98:

3375 return (SH CO(eax) || CH eax));

3376 case 99:

3377 eturn (B(eax) || SH CO(eax) || CQeax) ||
3378 case 100:

3379 return (B(eax) || SH C0(eax));

3380 case 101:

3381 case 103:

3382 return (B(eax) || SH CO(eax) || CQeax) ||
3383 case 104:

3384 return (SH CO(eax) || C3eax) || DO(eax));
3385 case 105:

3386 case 106:

3387 case 107:

3388 return (B(eax) || SH Q0(eax) || CQeax) ||
3389 case 108:

3390 return (DH_CH eax));

3391 case 109:

3392 return (SH CO(eax) || C3 eax) || DO(eax));
3393 case 110:

3394 return (DO(eax) || EX(eax));

3395 case 111:

Do(eax) ||

DO(eax));

DO(eax));

DO( eax));

40

EX(eax));
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3396 return (C3eax)); 3462 * Return 1 if erratumis present, 0 if not present and -1 if indeterm nate.
3397 case 112: 3463 */
3398 return (B(eax) || SH CO(eax) || C3eax) || DO(eax) || EX(eax)); 3464 int
3399 case 113: 3465 osvw opteron_erratun(cpu_t *cpu, uint_t erratum
3400 return (eax == 0x20fc0); 3466 {
3401 case 114: 3467 struct cpuid_info *cpi;
3402 return (SH EO(eax) || JH El(eax) || DH_E3(eax)); 3468 ui nt _t osvwi d;
3403 case 115: 3469 static int osvwfeature = -1;
3404 return (SH EO(eax) || JH_ El(eax)); 3470 ui nt 64_t osvw engt h;
3405 case 116:
3406 return (SH EO(eax) || JH El(eax) || DH_E3(eax));
3407 case 117: 3473 Cpi = cpu->Ccpu_m ntpu_cpi;
3408 return (B(eax) || SH C0(eax) || CGeax) || DO(eax));
3409 case 118: 3475 /* confirm OSVW supported */
3410 return (SH EO(eax) || JH El(eax) || SH E4(eax) || BH_E4(eax) || 3476 if (osvwfeature == -1)
3411 JH _E6(eax)); 3477 osvwf eature = cpi->cpi _extd[1].cp_ecx & CPU D _AMD ECX_ OSVW
3412 case 121: 3478 } else {
3413 return (B(eax) || SH CO(eax) || Ceax) || DO(eax) || EX(eax)); 3479 /* assert that osvw feature setting is consistent on all cpus */
3414 case 122: 3480 ASSERT( osvwf eature ==
3415 return (cpi->cpi _famly < 0x10 || cpi->cpi_famly == 0x11); 3481 (cpi ->cpi _extd[1].cp_ecx & CPU D _AVD ECX OSWW ) ;
3416 case 123: 3482 }
3417 return (JH El(eax) || BH_E4(eax) || JH E6(eax)); 3483 1 f (!osvwf eature)
3418 case 131: 3484 return (-1);
3419 return (cpi->cpi _fanmly < 0x10);
3420 case 633/6786: 3486 osvw ength = rdmsr(MSR_AVMD_OSVW I D LEN) & OSVW.I D_LEN_MASK;
3421 *
3422 * Test for AdvPower Mgnt | nf o. TscPSt at el nvari ant 3488 switch (erratum {
3423 * if thisis a K8 fam |y or newer processor 3489 case 298: /* osvwid is O */
3424 * 3490 osvwi d = 0;
3425 if (CPI_FAM LY(cpi) == Oxf) { 3491 if (osvw ength <= (uint64_t)osvw d) {
3426 struct cpul d_regs regs; 3492 /* osvwid O is unknown */
3427 regs. cp_eax = 0x80000007; 3493 return (-1);
3428 (void) __cpuid_insn(&egs); 3494 }
3429 return (!(regs.cp_edx & 0x100));
3430 } 3496 /*
3431 return (0); 3497 * Check the OSVW STATUS MSR to determine the state
3432 case 6323525: 3498 * of the erratum where:
3433 return (((((eax >> 12) & 0xff00) + (eax & 0xf00)) | 3499 * 0 - fixed by HW
3434 (((eax >> 4) & Oxf) | ((eax >> 12) & 0xf0))) < 0xf40); 3500 * 1 - BIGS has applied the workaround when Bl CS
3501 & wor karound is available. (O for other errata,
3436 case 6671130: 3502 * OS workaround is required.)
3437 /* 3503 * For a value of 1, caller will confirmthat the
3438 * check for processors (pre-Shanghai) that do not provide 3504 * erratum 298 wor karound has indeed been applied by Bl CS.
3439 * optimal nmanagenent of 1gb ptes in its tlb. 3505 *
3440 =[] 3506 * A1l may be set in cpus that have a HWfi x
3441 return (cpi->cpi _famly == 0x10 && cpi->cpi _nodel < 4); 3507 * in a mxed cpu system Regarding erratum 298:
3508 * In a nul tiprocessor platform the workaround above
3443 case 298: 3509 * shoul d be applied to all processors regardl ess of
3444 return (DR _AX(eax) || DR BO(eax) || DR _Bl(eax) || DR_BA(eax) || 3510 * silicon revision when an affected processor is
3445 DR B2(eax) || RB_CO(eax)); 3511 * present.
3512 */
3447 case 721:
3448 #if defined(__and64) 3514 return (rdmsr( MSR_AMD_OSVW STATUS +
3449 return (cpi->cpi _famly == 0x10 || cpi->cpi_famly == 0x12); 3515 (osvwid / OSVW.ID CNT_PER MSR)) &
3450 #el se 3516 (1ULL << (osvwi d % OSVW.| D _CNT_PER MSR)));
3451 return (0);
3452 #endi f 3518 defaul t:
3519 return (-1);
3454 defaul t: 3520 }
3455 return (-1); 3521 }
3457 } 3523 static const char assoc_str[] = "associativity";
3458 } 3524 static const char line_str[] = "line-size";
3525 static const char size_str[] = "size";
3460 /*
3461 * Determine if specified erratumis present via OSVW (COS Visible Wrkaround). 3527 static void
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3528 add_cache_prop(dev_info_t *devi, const char *|abel, const char *type,

used because it is desirable for

* DDl _PROP_HW DEF and DDl _PROP_DONTSLEEP to be set.

sizeof (buf), "9%-%", |abel, type) < sizeof (buf))

(void) ndi _prop_update_int (DDl _DEV_T_NONE, devi, buf, val);

ke

2 gives a randonmy ordered
index into a table that describes

"l 1-i cache";
"] 1-dcache";
| 2-cache";

| b- 4K- 2M 4AM';

b- 2M 4M';

b- 4K- 4M';

"sectored-| 1-dcache";
"sect ored-1| 2-cache";

o (e e e e e e e

= "itrace-cache";

"sectored-| 3-cache";
= "shared-12-tl b-4k";

intel _cpuid_4_cache_info() disanmbiguates |2/13 cache
fOHf1H - Currently we do not interpret prefetch size by design

| 3_cache_str},
| 3_cache_str},
| 3_cache_str},
| 3_cache_str},
| 3_cache_str},

. 64, ((1*1024*1024)+(512*1024)). |3_cache_str},

| 3_cache_str},
| 3_cache_str},
| 3_cache_str},
| 3_cache_str},

3529 uint32_t val)

3530 {

3531 char buf[128];

3533 /*

3534 * ndi _prop_update_int() is
3535

3536 */

3537 if (snprintf(buf,

3538

3539 }

3541 /*

3542 * Intel-style cache/tlb description
3543 *

3544 * Standard cpuid |evel

3545 * selection of tags that

3546 * cache and tlb properties.

3547 */

3549 static const char |1_icache_str[] =
3550 static const char |1 _dcache_str[] =
3551 static const char |2_cache_str[] ="
3552 static const char |3_cache_str[] ="
3553 static const char itlbdk_str[] = "it
3554 static const char dtlb4dk_str[] = "dt
3555 static const char itlb2Mstr[] = "it
3556 static const char itlb4Mstr[] = "it
3557 static const char dtlb4Mstr[] = "dt
3558 static const char dtlb24_str[] = "dt
3559 static const char itlb424_str[] = "i
3560 static const char itlb24_str[] = "i
3561 static const char dtlb44_str[] = "d
3562 static const char sl1_dcache_str[]
3563 static const char sl2_cache_str[] =
3564 static const char itrace_str[] =
3565 static const char sl3_cache_str[] =
3566 static const char sh_I2_tlb4dk_str[]
3568 static const struct cachetab {

3569 uint8_t ct _code;
3570 uint8_t ct_assoc;
3571 uint16_t ct_line_size;
3572 size_t ct_size;
3573 const char *ct _| abel ;
3574 } intel _ctab[] = {

3575 I *

3576 * mai ntai n descendi ng order!
3577 *

3578 * Codes ignored - Reason
3579 M
3580 * 40H -

3581 ki

3582 */

3583 Oxe4, 16, 64, 8+*1024*1024,
3584 Oxe3, 16, 64, 4*1024*1024,
3585 Oxe2, 16, 64, 2*1024*1024,
3586 Oxde, 12, 64, 6*1024*1024,
3587 Oxdd, 12, 64, 3*1024*1024,
3588 Oxdc, 12

3589 0xd8, 8, 64, 4*1024*1024,
3590 0xd7, 8, 64, 2*1024*1024,
3591 0xd6, 8, 64, 1*1024*1024,
3592 0xd2, 4, 64, 2*1024*1024,
3593 oxdl, 4, 64, 1*1024*1024,

1 3_cache_str},
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3594
3595
3596
3597
3598
3599
3600
3601
3602
3603
3604
3605
3606
3607
3608
3609
3610
3611
3612
3613
3614
3615
3616
3617
3618
3619
3620
3621
3622
3623
3624
3625
3626
3627
3628
3629
3630
3631
3632
3633
3634
3635
3636
3637
3638
3639
3640
3641
3642
3643
3644
3645
3646
3647
3648
3649
3650
3651
3652
3653
3654
3655
3656
3657
3658
3659

0xdo,
Oxca,
0xcO,
Oxba,
0xb4,
0xb3,
0xb2,
0xbO,
0x87,
0x86,
0x85,
0x84,
0x83,
0x82,
0x80,
ox7f,
0x7d,
0x7c,
0x7b,
Ox7a,
0x79,
0x78,
0x73,
0x72,
0x71,
0x70,
0x68,
0x67,
0x66,
0x60,
0x5d,
0x5c,
0x5b,
Ox5a,
0x59,
0x57,
0x56,
0x55,
0x52,
0x51,
0x50,
Ox4f,
Ox4e,
0x4d,
Ox4c,
0x4b,
Ox4a,
0x49,
0x48,
0x47,
0x46,
0x45,
0x44,
0x43,
0x42,
0x41,
0x3e,
0x3d,
0x3c,
0x3b,
0x3a,
0x39,
0x30,
0x2c,
0x29,
0x25,

OCOO0OO0OPRPOPLPOOOONAPRNDNOOOOOOOOMOWONOOOMOONMNOADMDMDIMDADIMDN

OOWOROINPAOARNDNININDNIND

64,

[elelejclejelclclelclele]

64
64
64
64
64
64

64,

64,
64,
32,
32,
32,
32,
32,
64,
64,
64,
64,
64,
64,
64,
64,
64,
64,

512*1024, |3_cache_str},

512, sh_l2_tlb4k_str},

8, dtlb44_str },

64, dtlbdk_str },

256, dtlbdk_str },

128, dtl bdk_str },

64, itlbdk_str },

128, itlbdk_str },

1024*1024, |2_cache_str},
512*1024, |2_cache_str},
2*1024*1024, |2_cache_str},
1024*1024, |12_cache_str},
512*1024, |2_cache_str},
256*1024, |2_cache_str},
512*1024, |2_cache_str},
512*1024, |2_cache_str},
2*1024*1024, sl 2_cache_str},
1024*1024, sl 2_cache_str},
512*1024, sl 2_cache_str},
256*1024, sl 2_cache_str},
128*1024, sl 2_cache_str},
1024*1024, |2_cache_str},

64*1024, itrace_str},

32*1024, itrace_str},

16*1024, itrace_str},

12*1024, itrace_str},
32*1024, sl 1_dcache_str},
16*1024, sl1_dcache_str},
8*1024, sl 1_dcache_str},
16*1024, sl1_dcache_str},

256, dtlb44_str},

128, dtlb44_str},

64, dtlb44_str},

32, dtlb24_str},

16, dtlbdk_str},

16, dtlbdk_str},

16, dtlb4aMstr},

7, itlb24_str},

256, itlb424_str},

128, itlb424 str},

64, itlbd24 str},

32, itlb4dk_str},

, 6*1024*1024, |2_cache_str},

, 16*1024*1024, |3 _cache_str},

, 12*1024*1024, |3_cache_str},

, 8%*1024*1024, |3_cache_str},

, 6%*1024*1024, |3_cache_str},

, 4*1024*1024, |3_cache_str},
3*1024*1024, |2_cache_str},

8*1024* 1024, |3_cache_str},

4*1024* 1024, |3_cache_str},

2*1024*1024, |2_cache_str},

1024*1024, |2_cache_str},

512*1024, |2_cache_str},

256%1024, |2_cache_str},

128*1024, |2_cache_str},

512*1024, sl 2_cache_str},

384*1024, sl2_cache_str},

256%1024, sl 2_cache_str},

128*1024, sl 2_cache_str},

192*1024, sl 2_cache_str},

128*1024, sl 2_cache_str},

32*%1024, |1_icache_str},

32*1024, |1_dcache_str},

4096* 1024, sl 3_cache_str},

2048*1024, sl 3_cache_str},

44
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3660 0x23, 8, 64, 1024*1024, sl 3_cache_str},

3661 0x22, 4, 64, 512*1024, sl 3_cache_str},

3662 Ox0e, 6, 64, 24*1024, |1_dcache_str}

3663 0x0d, 4, 32, 16*1024, |1_dcache_str},

3664 0x0c, 4, 32, 16*1024, |1_dcache_str},

3665 0x0b, 4, 0, 4, itl b4M str},

3666 Ox0a, 2, 32, 8*1024, 1_dcache str},

3667 0x08, 4, 32, 16*1024, |1_icache_ str}

3668 0x06, 4, 32, 8%*1024, |1_icache_str},

3669 0x05, 4, 0, 32, dtlb4Mstr},

3670 0x04, 4, 0, 8, dtlb4Mstr}

3671 0x03, 4, 0, 64 dtl b4k_str},

3672 0x02, 4, 0, 2, itlb4Mstr}

3673 0x01, 4, 0, 32, itlbdk_str},

3674 0}

3675 };

3677 static const struct cachetab cyrix_ctab[] = {

3678 0x70, 4, 0, 32, "tlb-4K" },

3679 0x80, 4, 16, 16*1024, "l 1l-cache" }

3680 0}

3681 };

3683 /*

3684 * Search a cache table for a matching entry

3685 */

3686 static const struct cachetab *

3687 find_cacheent (const struct cachetab *ct, uint_t code)

3688

3689 if (code !'=0) {

3690 for (; ct->ct_code != 0; ct++)

3691 if (ct->ct_code <= code)

3692 br eak;

3693 if (ct->ct_code == code)

3694 return (ct);

3695 1

3696 return (NULL);

3697 }

3699 /*

3700 * Popul ate cachetab entry with L2 or L3 cache-information using
3701 * cpuid function 4. This function is called fromintel_wal k_cachei nfo()
3702 * when descriptor 0x49 is encountered. It returns O if no such cache
3703 * information is found.

3704 */

3705 static int

3706 intel _cpuid_4_cache_info(struct cachetab *ct, struct cpuid_info *cpi)
3707 {

3708 uint32_t level, i;

3709 int ret = 0;

3711 for (i =0; i < cpi->cpi_std_4_size; i++) {

3712 I evel = CPI _CACHE_LVL(cpi->cpi_std_4[i]);

3714 if (level == 2 || IeveI == 3) {

3715 ct->ct_assoc CPI _CACHE_WAYS(cpi ->cpi _std_4[i]) + 1,
3716 ct->ct_line_size =

3717 CPI CACHE COH_LN_SZ(cpi->cpi _std_4[i]) + 1
3718 ct->ct_size = ct->ct_assoc *

3719 (CPI _CACHE_PARTS(cpi - >cpi _std_4[i]) + 1) *
3720 ct->ct_line_size *

3721 (cpi->cpi_std_4[i]->cp_ecx + 1);

3723 if (level == 2) {

3724 ct->ct_label = 12_cache_str;

3725 } else if (level == 3)
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3726
3727
3728
3729
3730

3732
3733 }

3735 /
3736
3737
3738

ct->ct_label = 13_cache_str;

}

return (ret);

*

* Wil k the cacheinfo descriptor, applying ’'func’

* The walk is termnated if the wal ker returns non-zero.
S

3739 static void

3740 i
3741
3742 {
3743
3744
3745
3746

3748
3749
3750
3751
3752
3753
3754
3755
3756
3757
3758
3759
3760
3761
3762
3763
3764
3765
3766
3767
3768
3769
3770
3771
3772
3773
3774
3775
3776
3777

3779
3780
3781
3782
3783 }

3785 /
3786
3787

to every valid el enent

nt el _wal k_cachei nfo(struct cpuid_info *cpi,
void *arg, int (*func)(void *, const struct cachetab *))

const struct cachetab *ct;

struct cachetab des_49 ct, des_bl ct;

uint8_t *dp;

int i;

if ((dp = cpi->cpi_cacheinfo) == NULL)
return;

(i =0; i < cpi->cpi_ncache; i++ dp++) {

/*
* For overl oaded descriptor 0x49 we use cpuid function 4
* if supported by the current processor, to create
* cache information.
*

* to disanbiguate the cache information.

|f (*dp == 0x49 && cpi -
intel

>cpi
_cpuid_4_cache_i nfo(&des_49 ct, cpi
ct = &des_49 ct;
} elseif (*dp == Oxbl) {
des_bl _ct.ct_code = Oxbi;
des_bl ct.ct_assoc = 4;
des_bl_ct.ct_line_size = O;
if (is_x86_feature(x86_ featureset

maxeax >= 0x4 &&

)::

For overl oaded descriptor Oxbl we use X86_PAE fl ag

1A

X86FSET_PAE)) {

des_bl_ct.ct_size = 8;
des_bl ct.ct_label = itlb2Mstr;
} else {
des_bl_ct.ct_size = 4,
des_bl ct.ct_label = itlb4Mstr;
}
ct = &es_bl_ct;
} else {
if ((ct = find_cacheent(intel_ctab, *dp)) == NULL)
conti nue;
}
}
if (func(arg, ct) = 0) {
br eak;
}

*

* (Like the Intel one, except for Cyrix CPUs)
*/

3788 static void
3789 cyrix_wal k_cachei nfo(struct cpuid_info *cpi,

3790
3791 {

void *arg, int (*func)(void *,

const struct cachetab *))

{
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3792 const struct cachetab *ct

3793 uint8_t *dp;

3794 int i;

3796 if ((dp = Cpl >cp| _cachei nfo) == NULL)

3797 retu

3798 for (i = 0; i < cpi ->cpi _ncache; i++, dp++) {

3799 /*

3800 * Search Cyrix-specific descriptor table first
3801 */

3802 if ((ct = find_cacheent(cyrix_ctab, *dp)) != NULL) {
3803 if (func(arg ct) 1=0)

3804 br eak;

3805 conti nue;

3806 }

3807 /*

3808 * else fall back to the Intel one

3809 *

3810 if ((ct = find_cacheent(intel _ctab, *dp)) != NULL) {
3811 if (func(arg ct) 1=0)

3812 br eak;

3813 conti nue;

3814 }

3815 }

3816 }

3818 /*

3819 * A cacheinfo wal ker that adds associativity, line-size, and size properties
3820 * to the devinfo node it is passed as an argunent

3821 */

3822 static int

3823 add_cacheent _props(void *arg, const struct cachetab *ct)

3824 {

3825 dev_info_t *devi = arg;

3827 add_cache_prop(devi, ct->ct_| abel, assoc_str, ct->ct_assoc)
3828 if (ct->ct_line_size !'= 0)

3829 add_cache_prop(devi, ct->ct_label, line_str

3830 ct->ct_line_size)

3831 add_cache_prop(devi, ct->ct_|abel, size_str, ct->ct_size)
3832 return (0);

3833 }

3836 static const char fully_assoc[] = "fully-associative?"

3838 /*

3839 * AMD style cache/tlb description

3840 *

3841 * Extended functions 5 and 6 directly describe properties of
3842 * tlbs and various cache |evels

3843 */

3844 static void

3845 ?dd_anﬁ_assoc(dev_info_t *devi, const char *label, uint_t assoc)
3846

3847 switch (assoc) {

3848 case 0: /* reserved; ignore */

3849 br eak;

3850 defaul t:

3851 add_cache_prop(devi, |abel, assoc_str, assoc)
3852 br eak;

3853 case Oxff:

3854 add_cache_prop(devi, |abel, fully_assoc, 1)

3855 br eak;

3856 1

3857 }

47
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3859 static void

3860 ?dd_and_tlb(dev_info_t *devi, const char *label, uint_t assoc, uint_t size)
3861

3862 if (size == 0)

3863 return

3864 add_cache_prop(devi, |abel, size_str, size)

3865 add_and_assoc(devi, |abel, assoc)

3866 }

3868 static void

3869 add_amd_cache(dev_info_t *devi, const char *|abel

3870 uint_t size, uint_t assoc, uint_t |lines_per_tag, uint_t |ine_size)
3871 {

3872 if (size == 0 || line_size == 0)

3873 retu

3874 add_and assoc(deV| | abel , assoc)

3875 /*

3876 * Mbst AMD parts have a sectored cache. Miltiple cache lines are
3877 * associated with each tag. A sector consists of all cache lines
3878 * associated with a tag. For exanple, the AMD K6-111 has a sector
3879 * size of 2 cache lines per tag.

3880 */

3881 if (lines_per_tag != 0)

3882 add_cache prop(deV| | abel, "lines-per-tag", |ines_per_tag)
3883 add_cache_prop(devi, |abel, line str l'ine_size);

3884 add_cache_prop(devi , Iabel, size_str, size * 1024)

3885 }

3887 static void

3888 add_and_| 2_assoc(dev_info_t *devi, const char *label, uint_t assoc)

3889 {

3890 switch (assoc) {

3891 case 0: /* */

3892 br eak;

3893 case

3894 case 2

3895 case 4

3896 add_cache_prop(devi, |abel, assoc_str, assoc)

3897 br eak;

3898 case 6:

3899 add_cache_prop(devi, |abel, assoc_str, 8)

3900 br eak;

3901 case 8:

3902 add_cache_prop(devi, |abel, assoc_str, 16)

3903 br eak;

3904 case Oxf:

3905 add_cache_prop(devi, label, fully_assoc, 1)

3906 br eak;

3907 default: /* reserved; ignore */

3908 br eak;

3909 }

3910 }

3912 static void

3913 add_and_I| 2_tI b(dev_info_t *devi, const char *label, uint_t assoc, uint_t size)
3914 {

3915 if (size == 0 || assoc == 0)

3916 return;

3917 add_and_| 2_assoc(devi, |abel, assoc)

3918 add_cache_prop(devi , Iabel, size_str, size)

3919 }

3921 static void

3922 add_and_| 2_cache(dev_info_t *devi, const char *|abel

3923

uint_t size, uint_t assoc, uint_t lines_per_tag

uint_t line_size)
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3924
3925
3926
3927
3928
3929
3930
3931
3932

3934
3935

3937

3939
3940
3941

3943
3944
3945
3946
3947
3948
3949
3950
3951
3952

3954
3955
3956

3958
3959
3960
3961
3962
3963
3964
3965
3966
3967
3968
3969
3970
3971
3972
3973
3974
3975
3976
3977
3978
3979
3980
3981
3982
3983

3985
3986
3987

3989

{

}

if (size == 0 || assoc == 0 || line_size == 0)

return;
add_and_| 2_assoc(devi, |abel, assoc);
if (lines_per_tag != 0)

add_cache_prop(devi, label, "lines-per-tag", |ines_per_tag);
add_cache_prop(devi, label, line_str, line_size);
add_cache_prop(devi, |abel, size_str, size * 1024);

static void
anmd_cache_i nfo(struct cpuid_info *cpi, dev_info_t *devi)
3936 {

struct cpuid_regs *cp;

if (cpi->cpi_xmaxeax < 0x80000005)
return;
cp = &cpi->cpi _extd[5];

/
4M 2M L1 TLB configuration

We report the size for 2M pages because AMD uses two
TLB entries for one 4M page.

add_and_t | b(devi, "dtlb-2M,

Bl TX(cp->cp_eax, 31, 24), BITX(cp->cp_eax, 23, 16));
add_and_t | b(devi, "itlb-2M,

Bl TX(cp->cp_eax, 15, 8), BITX(cp->cp_eax, 7, 0));

EE

/*

* 4K L1 TLB configuration
*/

switch (cpi->cpi_vendor) {
uint_t nentries;
case X86_VENDOR_TM
if (cpi->cpi_famly >=5) {
/*

* Crusoe processors have 256 TLB entries, but
* cpuid data format constrains themto only
* reporting 255 of them

*/

if ((nentries = BITX(cp->cp_ebx, 23, 16)) == 255)
nentries = 256;

/*

* Crusoe processors al so have a unified TLB

*

add_and_t| b(devi, "tlb-4K", BITX(cp->cp_ebx, 31, 24),
nentries);
br eak;

}
[ * FALLTHROUGH* /
def aul t:
add_and_t| b(devi, itlbdk_str,
Bl TX(cp- >cp_ebx, 31, 24), BITX(cp->cp_ebx, 23, 16));
add_and_t | b(devi, dtlbdk_str,
Bl TX(cp->cp_ebx, 15, 8), BITX(cp->cp_ebx, 7, 0));

br eak;
}
/*
:/data L1 cache configuration

add_and_cache(devi, |1 _dcache_str,
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3990 Bl TX(cp->cp_ecx, 31, 24), BITX(cp->cp_ecx, 23, 16),
3991 Bl TX(cp->cp_ecx, 15, 8), BITX(cp->cp_ecx, 7, 0));
3993 /*

3994 * code L1 cache configuration

3995 */

3997 add_and_cache(devi, |1_icache_str,

3998 Bl TX(cp->cp_edx, 31, 24), BITX(cp->cp_edx, 23, 16),
3999 Bl TX(cp- >cp_edx, 15, 8), BI TX(cp->cp_edx, 7, )

4001 if (cpi->cpi_xmaxeax < 0x80000006)

4002 return;

4003 cp = &cpi->cpi _extd[6];

4005 /* Check for a unified L2 TLB for |arge pages */

4007 if (Bl TX(cp->cp_eax, 31, 16) == 0)

4008 add_and_| 2_t | b(devi, "l2-tlb-2M,

4009 Bl TX(cp->cp_eax, 15, 12), BITX(cp->cp_eax, 11,
4010 el se {

4011 add_and_| 2_t| b(devi, "l2-dtlb-2M,

4012 Bl TX(cp- >cp_eax, 31, 28), BITX(cp->cp_eax, 27,
4013 add_and_| 2_t | b(devi, "l2-itlb-2M,

4014 Bl TX(cp->cp_eax, 15, 12), BITX(cp->cp_eax, 11,
4015 }

4017 /* Check for a unified L2 TLB for 4K pages */

4019 if (BITX(cp->cp_ebx, 31, 16) == 0) {

4020 add_and_| 2_t | b(devi, "l2-tlb-4K",

4021 Bl TX(cp->cp_eax, 15, 12), BITX(cp->cp_eax, 11,
4022 } else {

4023 add_and_| 2_t| b(devi, "l2-dtlb-4K",

4024 Bl TX(cp- >cp_eax, 31, 28), BITX(cp->cp_eax, 27,
4025 add_and_| 2_t | b(devi, "l2-itlb-4K",

4026 Bl TX(cp->cp_eax, 15, 12), BITX(cp->cp_eax, 11,
4027 }

4029 add_and_| 2_cache(devi, |2_cache_str,

4030 Bl TX(cp->cp_ecx, 31, 16), BITX(cp->cp_ecx, 15, 12),
4031 Bl TX(cp->cp_ecx, 11, 8), BITX(cp->cp_ecx, 7, 0));
4032 }

4034 /*

4035 * There are two basic ways that the x86 world describes it cache
4036 * and tlb architecture - Intel’s way and AMD s way.

4037 *

4038 * Return which flavor of cache architecture we should use

4039 */

4040 static int

4041 x86_whi ch_cachei nfo(struct cpuid_info *cpi)

4042 {

4043 switch (cpi->cpi_vendor) {

4044 case X86_VENDOR I ntel:

4045 if (cpi->cpi_maxeax >= 2

4046 return (X86_VENDOR Intel);

4047 br eak;

4048 case X86_VENDOR _AMD:

4049 [*

4050 * The K5 nodel 1 was the first part from AMD t hat
4051 * cache sizes via extended cpuid functions.

4052 */

4053 if (cpi->cpi_famly > 5 ||

4054 (cpi->cpi _famly == 5 && cpi->cpi _nodel >= 1))
4055 return (X86_VENDOR_AMD);

0));

16));
0));

0));

16));
0));

reported
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4056 br eak;

4057 case X86_VENDOR TM

4058 if (cpi->cpi_famly >= 5)

4059 return (X86_VENDOR_AMD) ;

4060 [ * FALLTHROUGH* /

4061 defaul t:

4062 /*

4063 * |f they have extended CPU data for 0x80000005
4064 * then we assunme they have AMD-format cache
4065 * information.

4066 *

4067 * |f not, and the vendor happens to be Cyri x,
4068 * then try our-Cyrix specific handler.

4069 *

4070 * If we’'re not Cyrix, then assune we're using Intel’s
4071 * table-driven format instead.

4072 *

4073 if (cpi->cpi_xmaxeax >= 0x80000005)

4074 return (X86_VENDOR AMD);

4075 else if (cpi->cpi_vendor == X86_VENDOR_Cyri x)
4076 return (X86_VENDOR Cyri x);

4077 el se if (cpi->cpi_maxeax >= 2)

4078 return (X86_VENDOR Intel);

4079 br eak;

4080 }

4081 return (-1);

4082 }

4084 void

4085 cpui d_set_cpu_properties(void *dip, processorid_t cpu_id,

4086 struct cpuld_info *cpi)

4087 {

4088 dev_info_t *cpu_devi;

4089 int create;

4091 cpu_devi = (dev_info_t *)dip;

4093 /* device_type */

4094 (void) ndi_prop_update_string(DDl _DEV_T_NONE, cpu_devi,
4095 "devi ce_type", "cpu");

4097 I* reg */

4098 (void) ndi_prop_update_int (DDl _DEV_T_NONE, cpu_devi,
4099 "reg", cpu_id);

4101 /* cpu-nmhz, and cl ock-frequency */

4102 if (cpu_freq > 0) {

4103 long | ong mul;

4105 (void) ndi_prop_update_int (DD _DEV_T_NONE, cpu_devi,
4106 "cpu-mhz", cpu_freq);

4107 if ((mul = cpu_freq * 1000000LL) <= I NT_MAX)
4108 (voi d) ndi _prop_update_int (DDl _DEV_T_NONE, cpu_devi,
4109 "cl ock-frequency", (int)nul);

4110 }

4112 if (!is_x86_feature(x86_featureset, X86FSET_CPU D)) {
4113 return;

4114 }

4116 /* vendor-id */

4117 (void) ndi_prop_update_string(DDl _DEV_T_NONE, cpu_devi,
4118 "vendor-id", cpi->cpi_vendorstr);

4120 if (cpi->cpi_maxeax == 0) {

4121 return;
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4122 }

4124 /*

4125 * famly, nodel, and step

4126 */

4127 (void) ndi_prop_update_int (DDl _DEV_T_NONE, cpu_devi,
4128 “fam|y", CPI_FAMLY(cpi))

4129 (void) ndi_prop_update_int (DD _DEV_T_NONE, cpu_devi,
4130 "cpu- nodel ", CPI _MODEL(cpi));

4131 (void) ndi_prop_update_int (DDl _DEV_T_NONE, cpu_devi,
4132 "st eppi ng-i1d", CPl_STEP(cpi));

4134 /* type */

4135 switch (cpi->cpi_vendor) {

4136 case X86_VENDOR Intel :

4137 create = 1;

4138 br eak;

4139 defaul t:

4140 create = 0;

4141 br eak;

4142 }

4143 1f (create)

4144 (void) ndi_prop_update_int (DD _DEV_T_NONE, cpu_devi,
4145 "type", CPl_TYPE(cpi))

4147 /* ext-famly */

4148 switch (cpi->cpi_vendor) {

4149 case X86_VENDOR Intel:

4150 case X86_VENDOR_AMD:

4151 create = cpi->cpi_famly >= 0Oxf;

4152 br eak;

4153 defaul t:

4154 create = 0;

4155 br eak;

4156 1

4157 if (create)

4158 (voi d) ndi_prop_update_int (DD _DEV_T_NONE, cpu_devi,
4159 "ext-famly", CPl_FAM LY_XTD(cpi));

4161 /* ext-nodel */

4162 switch (cpi->cpi_vendor) {

4163 case X86_VENDOR Intel :

4164 create = | S_EXTENDED_MODEL_| NTEL( cpi);

4165 br eak;

4166 case X86_VENDOR_AMD:

4167 create = CPI_FAM LY(cpi) == Oxf;

4168 br eak;

4169 defaul t:

4170 create = 0;

4171 br eak;

4172 }

4173 if (create)

4174 (voi d) ndi _prop_update_int (DD _DEV_T_NONE, cpu_devi,
4175 "ext-nodel ", CPl _MODEL_XTD(cpi));

4177 /* generation */

4178 switch (cpi->cpi_vendor) {

4179 case X86_VENDOR_AMD:

4180 /*

4181 * AMD K5 nodel 1 was the first part to support this
4182 */

4183 create = cpi->cpi _xmaxeax >= 0x80000001;
4184 br eak;

4185 defaul t:

4186 create = 0;

4187 br eak;
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4188
4189
4190
4191

4193
4194
4195
4196
4197
4198
4199
4200
4201
4202
4203
4204
4205
4206
4207
4208
4209
4210
4211
4212
4213

4215
4216
4217
4218
4219
4220
4221
4222
4223
4224
4225
4226
4227
4228
4229
4230
4231
4232
4233
4234
4235
4236
4237
4238
4239
4240
4241

4243
4244
4245

4248
4249
4250
4251
4252
4253

}
if (create)
(voi d) ndi _prop_update_int (DD _DEV_T_NONE, cpu_devi,
"generation", BITX((cpi)->cpi_extd[1].cp_eax, 11, 8));

/* brand-id */
switch (cpi->cpi_vendor) {
case X86_VENDOR Intel:

/*

* brand id first appeared on Pentiumlll Xeon nodel 8,
* and Cel eron nodel 8 processors and Opteron
*/

create = cpi->cpi_famly > 6 ||
(cpi->cpi _famly == 6 && cpi->cpi _nodel >= 8);
br eak;
case X86_VENDOR_AMD:
create = cpi->cpi_famly >= 0Oxf;
br eak;
defaul t:
create = 0;

br eak;

}
if (create && cpi->cpi _brandid != 0)

(voi d) ndi _prop_update_int (DD _DEV_T_NONE, cpu_devi,
) "brand-1d", cpi->cpi_brandid);

/* chunks, and apic-id */
switch (cpi->cpi _vendor) {
/*

* first available on Pentium |V and Opteron (K8)
*
/
case X86_VENDOR | ntel :
create = | S_NEWF6(cpi) || cpi->cpi_famly >= 0xf;
br eak;
case X86_VENDOR AND:
create = cpi->cpi_famly >= 0Oxf;
br eak;
defaul t:
create = 0;
br eak;

}
I1f (create) {
(voi d) ndi _prop_update_int (DDl _DEV_T_NONE, cpu_devi,
"chunks", CPlI_CHUNKS(cpi));
(void) ndi_prop_update_int (DD _DEV_T_NONE, cpu_devi,
"apic-id", cpi->cpi_apicid);
if (cpi->cpi_chipid >= 0) {
(voi d) ndi _prop_update_int (DDl _DEV_T_NONE, cpu_devi,
"chi p#", cpi->cpi _chipid);
(voi d) ndi _prop_update_int (DDl _DEV_T_NONE, cpu_devi,
"cl og#", cpi->cpi_clogid);

}

/* cpuid-features */
(void) ndi_prop_update_int (DD _DEV_T_NONE, cpu_devi,
"cpuid-features", CPl_FEATURES EDX(cpi));

/* cpui d-features-ecx */

switch (cpi->cpi_vendor) {

case X86_VENDOR I ntel :
create = | S_NEWF6(cpi) || cpi->cpi_famly >= Oxf;
br eak;

case X86_VENDOR_AMD:
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4254
4255
4256
4257
4258
4259
4260
4261
4262

4264
4265
4266
4267
4268
4269
4270
4271
4272
4273
4274
4275
4276
4277
4278
4279
4280
4281
4282

4284
4285
4286
4287
4288
4289
4290
4291

4293
4294
4295
4296
4297
4298
4299
4300
4301
4302
4303
4304
4305
4306
4307
4308
4309 }

4311 struct

4312
4313
4314
4315
4316 };

4318 /*

create = cpi->cpi_famly >= 0Oxf;
br eak;
defaul t:
create
br eak;

1l
e

}
if (create)
(voi d) ndi _prop_update_int (DD _DEV_T_NONE, cpu_devi,
"cpui d- f eat ur es-ecx", CPI _FEATURES _ECX(cpi));

/* ext-cpuid-features */
switch (cpi->cpi_vendor) {
case X86_VENDOR I ntel :
case X86_VENDOR _AMD:
case X86_VENDOR Cyri x:
case X86_VENDOR_TM
case X86_VENDOR_Cent aur :
create = cpi->cpi _xmaxeax >= 0x80000001;
br eak;
defaul t:
create = 0;
br eak;

}
if (create) {
(void) ndi_prop_update_int (DD _DEV_T_NONE, cpu_devi,
"ext-cpui d-features”, CPI_FEATURES XTD_EDX(cpi));
(voi d) ndi_prop_update_int (DDl _DEV_T_NONE, cpu_devi,
"ext - cpui d-features-ecx", CPl_FEATURES XTD ECX(cpi));

Brand String first appeared in Intel PentiumlV, AMD K5
nodel 1, and Cyrix GXm On earlier nodels we try and
sinul ate sonmething simlar so this string should al ways

* sane -sonething- about the processor, however |ane.

*

/

(void) ndi_prop_update_string(DDl _DEV_T_NONE, cpu_devi,
"brand-string", cpi->cpi_brandstr);

* ok F ok

*

* Finally, cache and tlb infornation
*/

switch (x86_whi ch_cacheinfo(cpi)) {

case X86_VENDOR I ntel :
intel _wal k_cachei nfo(cpi, cpu_devi, add_cacheent_props);
br eak;

case X86_VENDOR Cyri x:
cyri x_wal k_cachei nfo(cpi, cpu_devi, add_cacheent_props);

br eak;
case X86_VENDOR_AMD:
and_cache_i nfo(cpi, cpu_devi);

12info {

int *l2i _csz;
int *12i_|sz;
int *|2i_assoc;
int 12i_ret;

4319 * A cacheinfo wal ker that fetches the size, line-size and associativity
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4320 *
4321 */

src/uts/i86pc/os/cpuid.c
of the L2 cache

4322 static int

4323 int
4324 {
4325
4326

4328
4329
4330

4332
4333
4334
4335
4336
4337
4338
4339
4340 }
/

4342
4343
4344
4345
4346
4347
4348
4349
4350

* Ok kb % ok % Ok 3k

/

4353

el _I2cinfo(void *arg, const struct cachetab *ct)

struct |2info *I2i = arg;
int *ip;
if (ct->ct_label !'=12_cache_str &&
ct->ct_label !'= sl2_cache_str)
return (0); /* not an L2 -- keep wal king */

if ((ip=12i->2i_csz) !'= NULL)
*ip = ct->ct_size;
if ((ip=12i->2i_lsz) !'= NULL)
*ip = ct->ct_line_size;
if ((ip =12i->2i_assoc) != NULL)
*ip = ct->ct_assoc;
12i->12i _ret = ct->ct_size;
return (1); /* was an L2 -- terminate walk */

AMD L2/ L3 Cache and TLB Associativity Field Definition:

Unli ke the associativity for the L1 cache and tlb where the 8 bit
value is the associativity, the associativity for the L2 cache and
tlb is encoded in the following table. The 4 bit L2 value serves as
an index into the and_afd[] array to determ ne the associativity.
-1 is undefined. 0 is fully associative.

4352 static int and_afd[] =
=

iy by 2, -1,_ 4, -1, 8, -1, 16, -1, 32, 48, 64, 96, 128, O0};

4355 static void
4356 and_| 2cachei nfo(struct cpuid_info *cpi, struct |I2info *I2i)

4357 {
4358
4359
4360
4361

4363
4364
4365

4367
4368
4369
4370

4372

4374
4375
4376
4377
4378
4379
4380
4381
4382 }

4384 int
4385 get

struct cpuid_regs *cp;
uint_t size, assoc;
int i;

int *ip;

if (cpi->cpi_xmaxeax < 0x80000006)
return;
cp = &cpi->cpi_extd[6];

if ((i = BITX(cp->cp_ecx, 15, 12)) != 0 &&
(size = BITX(cp->cp_ecx, 31, 16)) != 0) {
uint_t cachesz = size * 1024;
assoc = and_afd[i];

ASSERT(assoc != -1);

if ((ip=12i->2i_csz) !'= NULL)
*ip = cachesz;
if ((ip=12i->2i_lsz) !'= NULL)
*ip = Bl TX(cp->cp_ecx, 7, 0);
if ((ip =12i->2i_assoc) != NULL)
*ip = assoc;
12i->2i _ret = cachesz;

| 2cachei nfo(cpu_t *cpu, int *csz, int *Isz, int *assoc)
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4386 {

4387 struct cpuid_info *cpi = cpu->cpu_m ntpu_cpi;

4388 struct I2info __I2info, *I2i = & |2info;

4390 1 2i->l2i _csz = csz;

4391 12i->12i _lsz = 1sz;

4392 |1 2i ->l 2i _assoc = assoc;

4393 12i->12i _ret =-1;

4395 switch (x86_whi ch_cacheinfo(cpi)) {

4396 case X86_VENDOR | ntel :

4397 intel _wal k_cacheinfo(cpi, 12, intel_l2cinfo);
4398 br eak;

4399 case X86_VENDOR Cyri x:

4400 cyri x_wal k_cachei nfo(cpi, |2i, intel_I2cinfo);
4401 br eak;

4402 case X86_VENDOR_AMD:

4403 anmd_| 2cachei nfo(cpi, |2i);

4404 br eak;

4405 defaul t:

4406 br eak;

4407 }

4408 return (12i->2i_ret);

4409 }

4411 #if !defined(__xpv)

4413 uint32_t *
4414 cpuid_mmait_all oc(cpu_t *cpu)

4415 {
4416
4417

4419

4421
4422
4423

4425
4426
4427
4428
4429
4430
4431
4432
4433
4434
4435
4436
4437
4438
4439
4440
4441
4442
4443
4444
4445
4446
4447
4448
4449
4450
4451

ui nt 32_t
size_t

ret;
maai t _si ze,;

ASSERT( cpui d_checkpass(CPU, 2));
mrai t _si ze = CPU->cpu_m ntpu_cpi - >cpi _maai t . non_nax;

if (mait_size == 0)
return (NULL);

/*

* kmem.al l oc() returns cache line size aligned data for mwait_size
* allocations. mwait_size is currently cache line sized. Neither
* of these inplenentation details are guarantied to be true in the
* future.

*

* First try allocating mwit_size as knemalloc() currently returns
* correctly aligned menory. |f kmem.alloc() does not return

* mmvait _size aligned nenory, then use mnait_size ROUNDUP.

*

* Set cpi_mwait.buf_actual and cpi _mwait.size_actual in case we

* decide to free this nmenory.

*

/

ret = knmem zal | oc(mnai t _si ze, KM SLEEP);

if (ret == (uint32_t *)P2ROUNDUP((uintptr_t)ret, mwait_size)) {
Cpu->cpu_m ncpu_cpi - >cpi _mrai t. buf _actual = ret;
Cpu- >cpu_m ncpu_cpi - >cpi _maai t. si ze_actual = nwait_si ze;
*ret = MMI T_RUNNI NG
return (ret);

} else {
kmem free(ret, mwait_size);
ret = kmem zal |l oc(mait_size * 2, KM SLEEP);
Cpu->cpu_m ncpu_cpi - >cpi _maai t. buf _actual = ret;
Cpu->cpu_m ntpu_cpi - >cpi _mrai t. si ze_actual = mmait_size * 2;
ret = (uint32_t *)P2ROUNDUP((uintptr_t)ret, nwait_size);
*ret = MMI T_RUNNI NG
return (ret);
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4452 }
4453 } 4519 /*
4520 * TSC run at a constant rate in all ACPlI C-states?
4455 void 4521 */
4456 cpuid_mmait_free(cpu_t *cpu) 4522 regs. cp_eax = 0x80000007;
4457 { 4523 (void) __cpuid_insn(& egs);
4458 if (cpu->cpu_mntpu_cpi == NULL) { 4524 return (regs.cp_edx & CPU D TSC_CSTATE_I NVARI ANCE) ;
4459 return;
4460 } 4526 defaul t:
4527 return (0);
4462 if (cpu->cpu_m nctpu_cpi->cpi _mmait.buf_actual != NULL && 4528 }
4463 Cpu->Ccpu_m ntpu_cpi ->cpi _mrai t. si ze_actual > 0) { 4529 }
4464 knmem free(cpu->cpu_m ntpu_cpi - >cpi _mmai t. buf _actual ,
4465 Cpu- >Ccpu_m ncpu_cpi - >cpi _mavai t. si ze_actual ) ; 4531 #endif /* | __ xpv */
4466 }
4533 void
4468 Cpu->cpu_m ntpu_cpi->cpi _mwai t. buf _actual = NULL; 4534 post_startup_cpu_fixups(void)
4469 Cpu- >Cpu_m ntpu_cpi->cpi _mmwai t.si ze_actual = 0; 4535
4470 } 4536 #ifndef _ xpv
4537 B
4472 void 4538 * Sone AMD processors support ClE state. Entering this state wll
4473 patch_tsc_read(int flag) 4539 * cause the local APIC timer to stop, which we can’t deal with at
4474 { 4540 * this tine.
4475 size_t cnt; 4541 *
4542 f (cpui d getvendor(CPU) == X86_VENDOR_AMD) {
4477 switch (flag) { 4543 trap_data_t otd;
4478 case X86_NO_ TSC 4544 U| nt64_t reg;
4479 cnt = & no_rdtsc_end - & no_rdtsc_start;
4480 (voi d) mencpy((void *)tsc_read, (void *)&_no_r dtsc_start, cnt); 4546 if (lon_trap(&otd, OT_DATA ACCESS)) {
4481 brea 4547 reg = rdmsr ( MSR_AVD_| NT_PENDI NG _CMP_HALT) ;
4482 case X86 HAVE TSCP: 4548 /* Disable CIE state if it is enabled by BICS */
4483 cnt = & tscp_end - & tscp_start 4549 if ((reg >> AMD ACTONCMPHALT SHI FT) &
4484 (void) mentpy((void *)tsc_read, (v0| d *)& tscp_start, cnt); 4550 AVD_ACTONCVPHALT_MASK)
4485 br eak; 4551 reg & ~( AMD_ACTONCMPHALT MASK <<
4486 case X86_TSC MFENCE: 4552 AVD_ACTONCMPHALT_SHI FT) ;
4487 cnt = & tsc_nfence_end - & tsc_nfence_start; 4553 wr msr ( MBR_AMD_| NT_PENDI NG CNP HALT, reg);
4488 (void) mencpy((void *)tsc_read, 4554 }
4489 (void *)& tsc_nfence_start, cnt); 4555 }
4490 br eak; 4556 no_trap();
4491 case X86_TSC_LFENCE: 4557 }
4492 cnt = & tsc_lfence_end - & tsc_|fence_start; 4558 #endif /* | __ xpv */
4493 (void) nmentpy((void *)tsc_read, 4559 }
4494 (void *)& tsc_| fence_start, cnt);
4495 br eak; 4561 /*
4496 defaul t: 4562 * Setup necessary registers to enable XSAVE feature on this processor.
4497 br eak; 4563 * This function needs to be called early enough, so that no xsave/xrstor
4498 } 4564 * ops will execute on the processor before the MSRs are properly set up.
4499 } 4565 *
4566 * Current inplenentation has the follow ng assunption:
4501 int 4567 * - cpuid_passl() is done, so that X86 features are known.
4502 cpui d_deep_cst at es_support ed(voi d) 4568 * - fpu_probe() is done, so that fp_save_nmech is chosen.
4503 { 4569 *
4504 struct cpuid_info *cpi; 4570 void
4505 struct cpuid_regs regs; 4571 ?save_setup_msr(cpu_t *cpu)
4572
4507 ASSERT( cpui d_checkpass(CPU, 1)); 4573 ASSERT(f p_save_nech == FP_XSAVE) ;
4574 ASSERT(i s_x86_f eat ur e(x86 featureset X86FSET_XSAVE) ) ;
4509 cpi = CPU >cpu_m ntpu_cpi;
4576 /* Enabl e OSXSAVE in CR4. */
4511 if (!is_x86_feature(x86_featureset, X86FSET_CPUI D)) 4577 setcr4(getcr4() | CR4A_OSXSAVE);
4512 return (0); 4578 /*
4579 * Update SWcopy of ECX, so that /dev/cpu/self/cpuid will report
4514 switch (cpi->cpi_vendor) { 4580 * correct val ue.
4515 case X86_VENDOR Intel : 4581 */
4516 if (cpi->cpi _xmaxeax < 0x80000007) 4582 Ccpu->cpu_m ntpu_cpi->cpi _std[1].cp_ecx | = CPU D_| NTC_ECX OSXSAVE;
4517 return (0); 4583 setup_xfem);
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4584 } 4650 *
4651 * TSC deadline tiner provides a superior software progranmm ng
4586/* 4652 * nodel over local APICtinmer that elimnates "tine drifts".
4587 Starting with the Westmere processor the |ocal 4653 * |nstead of specifying a relative tine, software specifies an
4588 * APIC timer will continue running in all C-states, 4654 * absolute time as the target at which the processor should
4589 * including the deepest C-states. 4655 * generate a tiner event.
4590 */ 4656 */
4591 int 4657 int
4592 cpui d_arat _supported(voi d) 4658 cpui d_deadl i ne_t sc_supported(void)
4593 { 4659 {
4594 struct cpuid_info *cpi; 4660 struct cpuid_info *cpi = CPU >cpu_m ntpu_cpi ;
4595 struct cpuid_regs regs; 4661 struct cpuid_regs regs;
4597 ASSERT( cpui d_checkpass(CPU, 1)); 4663 ASSERT( cpui d_checkpass(CPU, 1));
4598 ASSERT(i s_x86_f eat ure(x86_f eatureset, X86FSET_CPUID)); 4664 ASSERT(i s_x86_f eat ure(x86_f eatureset, X86FSET_CPUID));
4600 cpi = CPU >cpu_m ntpu_cpi; 4666 switch (cpi->cpi vendor) {
4667 case X86_VENDOR | nt
4602 switch (cpi->cpi_vendor) { 4668 if (cpi- >cp| n”axeax >= 1) {
4603 case X86_VENDOR Intel : 4669 regs.cp_ea 1;
4604 /* 4670 (voi d) cpui d i nsn( NULL, &regs);
4605 * Al ways-running Local APIC Tiner is 4671 return (regs.cp_ecx & CPUI D DEADLI NE_TSO);
4606 * indicated by CPU D. 6. EAX[ 2] . 4672 } else {
4607 */ 4673 return (0);
4608 if (cpi->cpi _maxeax >= 6) { 4674 }
4609 regs. cp_eax = 6; 4675 defaul t:
4610 (void) cpuid_i nsn( NULL, &regs); 4676 return (0);
4611 return (regs.cp_eax & cPU D CSTATE = ARAT) ; 4677 }
4612 } else { 4678 }
4613 return (0);
4614 } 4680 #if defined(__and64) && !defined(__xpv)
4615 defaul t: 4681 /*
4616 return (0); 4682 * Patch in versions of bcopy for high perfornmance Intel Nhm processors
4617 } 4683 * and later...
4618 } 4684 */
4685 void
4620 /* 4686 pat ch_nenops(uint _t vendor)
4621 * Check support for Intel ENERGY_PERF_BIAS feature 4687 {
4622 */ 4688 size_t cnt, i;
4623 int 4689 caddr_t to, from
4624 cpui d_i epb_supported(struct cpu *cp)
4625 { 4691 if ((vendor == X86_VENDOR Intel) &&
4626 struct cpuid_info *cpi = cp->cpu_m ncpu_cpi; 4692 i s_x86 feature(x86 featureset, X86FSET_SSE4 2)) {
4627 struct cpuid_regs regs; 4693 cnt &copy_patch_end - &bcopy patch_start;
4694 to = &bcopy_ck_si ze;
4629 ASSERT( cpui d_checkpass(cp, 1)); 4695 from = &bcopy_patch_start;
4696 for (i =0; i <ecnt; i++) {
4631 if (!(is_x86_feature(x86_featureset, X86FSET_CPU D)) || 4697 *to++ = *from+;
4632 1 (i s_x86_feature(x86_featureset, X86FSET_MSR))) { 4698 }
4633 return (0); 4699
4634 } 4700 }
4701 #endif /* __and64 & !__ xpv */
4636 /*
4637 * Intel ENERGY_PERF_BIAS MSR is indicated by 4703 | *
4638 * capability bit CPUD. 6. ECX. 3 4704 * This function finds the nunber of bits to represent the nunmber of cores per
4639 */ 4705 * chip and the nunber of strands per core for the Intel platforms.
4640 if ((cpi->cpi_vendor != X86_VENDOR Intel) || (cpi->cpi_naxeax < 6)) 4706 * It re-uses the x2APIC cpuid code of the cpuid_pass2().
4641 return (0); 4707 */
4708 void
4643 regs. cp_eax = 0x6 4709 cpui d_get _ext _topo(uint_t vendor, uint_t *core_nbits, uint_t *strand_nbits)
4644 (void) cpuid_i nsn(NULL &regs) ; 4710 {
4645 return (regs.cp_ecx & CPU D_EPB_SUPPOQT); 4711 struct cpuid_regs regs;
4646 } 4712 struct cpuid_regs *cp = &regs;
4648 [* 4714 if (vendor != X86 VENDOR Intel) {

4649 * Check support for TSC deadline timer 4715 return;
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4716 }

4718 /* if the cpuid level is OxB, extended topo is available. */

4719 cp->cp_eax = O;

4720 if (__cpuid_insn(cp) >= 0xB) {

4722 cp->cp_eax = OxB

4723 cp->cp_edx = cp->cp_ebx = cp->cp_ecx = 0;

4724 (void) __cpuid_insn(cp);

4726 /*

4727 * Check CPUI D. EAX=0BH, ECX=0H EBX i s non-zero, which

4728 * indicates that the extended topol ogy enuneration leaf is
4729 * avail abl e.

4730 */

4731 if (cp->cp_ebx) {

4732 uint_t coreid_shift = 0;

4733 uint_t chipid_shift = 0;

4734 uint_t i;

4735 uint_t level;

4737 for (i = 0; i < CPI_FNB_ECX_MAX; i++) {

4738 cp->cp_eax = 0xB;

4739 cp->cp_ecx = i;

4741 (void) __cpuid_insn(cp);

4742 I evel = CPl_CPU_LEVEL_TYPE(cp);

4744 if (level == 1) {

4745 /*

4746 * Thread | evel processor topol ogy
4747 * Nunmber of bits shift right APIC ID
4748 * to get the coreid.

4749 */

4750 coreid_shift = BITX(cp->cp_eax, 4, 0);
4751 } elseif (level == 2) {

4752 /*

4753 * Core | evel processor topol ogy

4754 * Nunmber of bits shift right APIC ID
4755 * to get the chipid.

4756 *

4757 chipid_shift = BITX(cp->cp_eax, 4, 0);
4758 }

4759 }

4761 if (coreid_shift >0 & chipid_shift > coreid_shift) {
4762 *strand_nbits = coreid_shift;

4763 *core_nbits = chipid_shift - coreid_shift;
4764 }

4765 }

4766 }

4767 }
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/ *
* CDDL HEADER START

The contents of this file are subject to the terms of the
Conmmon Devel opnent and Distribution License (the "License")
You may not use this file except in conpliance with the License.

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

See the License for the specific |anguage governing perm ssions

and |imtations under the License.

When distributing Covered Code, include this CDDL HEADER i n each
file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.

| f 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] [nane of copyright owner]

-~

/

Copyright (c) 1995, 2010, Oracle and/or its affiliates. Al rights reserved.

Copyright (c) 2011 by Del phix. Al rights reserved.
Copyright 2012 Nexenta Systens, Inc. Al rights reserved.
/

/
Copyright (c) 2010, Intel Corporation.
Al rights reserved.

/

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

* CDDL HEADER END
*

*

*

*

*

*

*

*

*

*

*

* Copyright (c) 2012, Joyent, Inc. Al rights reserved.

* Copyright 2012 Jens El kner <jel+illunms@s. uni - magdeburg. de>
* Copyright 2012 Hans Rosenfel d <rosenfel d@runpf. hope-2000. or g>
*

/

#i fndef _SYS_X86_ARCHEXT_H
#def i ne _SYS_X86_ARCHEXT_H

#if !defined(_ASM

#i ncl ude <sys/regset. h>

#i ncl ude <sys/ processor. h>
#i ncl ude <vm seg_enum h>
#i ncl ude <vn page. h>
#endif /* _ASM */

#i fdef _ cplusplus
extern "C' {
#endi f

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

#define CPU D_| NTC_EDX_FPU 0x00000001 /* x87 fpu present */
#define CPUl D_| NTC_EDX_VME 0x00000002 /* virtual - 8086 extension */
#defi ne CPUI D_I NTC_EDX_DE 0x00000004 /* debuggi ng extensions */
#defi ne 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_MSR 0x00000020 /* rdnsr and wnsr */
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#def i ne CPUI D_I NTC_EDX_PAE 0x00000040 /* physical addr extension */
#def i ne CPU D_| NTC_EDX_MCE 0x00000080 /* machi ne check exception */
#define CPU D_| NTC_EDX_CX8 0x00000100 /* cnpxchg8b instruction */
#define CPU D_I| NTC_EDX_API C 0x00000200 /* local APIC */

/* 0x400 - reserved */
#defi ne CPU D_| NTC_EDX_SEP 0x00000800 /* sysenter and sysexit */
#define CPUI D_I NTC_EDX_MIRR 0x00001000 /* menory type range reg */
#define CPUl D_| NTC_EDX_PGE 0x00002000 /* page gl obal enable */
#define CPUI D_| NTC_EDX_MCA 0x00004000 /* machi ne check arch */
#def i ne CPUI D_I NTC_EDX_CMOV 0x00008000 /* conditional nove insns */
#defi ne CPUI D_| NTC_EDX_PAT 0x00010000 /* page attribute table */
#define CPUl D_| NTC_EDX_PSE36 0x00020000 /* 36-bit pagesize extension */
#define CPU D_I NTC_EDX_PSN 0x00040000 /* processor serial nunmber */
#defi ne CPU D_| NTC_EDX_CLFSH 0x00080000 /* clflush instruction */

/* 0x100000 - reserved */
#defi ne CPUI D_I NTC_EDX_DS 0x00200000 /* debug store exists */
#define CPUI D_I NTC_EDX_ACPI 0x00400000 /* monitoring + clock ctrl */
#define CPUI D_I| NTC_EDX_MWX 0x00800000 /* MW instructions */
#defi ne CPUI D_I NTC_EDX_FXSR 0x01000000 /* fxsave and fxrstor */
#define CPUl D_| NTC_EDX_SSE 0x02000000 /* stream ng SIMD extensions */
#define CPU D_I NTC_EDX_SSE2 0x04000000 /* SSE extensions */
#define CPU D_| NTC_EDX_SS 0x08000000 /* sel f-snoop */
#define CPU D_I NTC_EDX_HTT 0x10000000 /* Hyper Thread Technol ogy */
#define CPU D_I NTC_EDX_TM 0x20000000 /* thermal nonitoring */
#define CPUl D_| NTC_EDX_| A64 0x40000000 /* Itaniumenul ating | A32 */
#define CPUI D_| NTC_EDX_PBE 0x80000000 /* Pending Break Enable */

#defi ne FMI_CPUI D_I NTC_EDX
"\ 2p"
"\ 40pbe\ 37i a64\ 36t m 35ht t \ 34ss\ 33sse2\ 32sse\ 31f xsr*"

—— e ——

"\ 30mx\ 27acpi \ 26ds\ 24cl f sh\ 23psn\ 22pse36\ 21pat "
"\ 20cnov\ 17nta\ 16pge\ 15nt rr\ 14sep\ 12api c\ 11cx8"
"\ 10nte\ 7pae\ 6nsr\ 5t sc\ 4pse\ 3de\ 2vne\ 1f pu"
/*
* cpuid instruction feature flags in %cx (standard function 1)
*
/
#define CPU D_I NTC_ECX_SSE3 0x00000001 /* Yet nore SSE extensions */
#define CPUI D_I NTC_ECX_PCLMJLQDQ 0x00000002 /* PCLMULQDQ i nsn */
/* 0x00000004 - reserved */
#define CPU D_I NTC_ECX_MON 0x00000008 /* MONI TOR/ MMAI'T */
#define CPUl D_| NTC_ECX_DSCPL 0x00000010 /* CPL-qualified debug store */
#defi ne CPUI D_I NTC_ECX_VMX 0x00000020 /* Hardware VM extensions */
#define CPU D_| NTC_ECX_SWX 0x00000040 /* Secure npde extensions */
#define CPU D_| NTC_ECX_EST 0x00000080 /* enhanced SpeedStep */
#define CPUl D_| NTC_ECX_TM2 0x00000100 /* thermal nonitoring */
#defi ne CPUI D_I NTC_ECX_SSSE3 0x00000200 /* Suppl enental SSE3 insns */
#define CPU D_I NTC_ECX_CI D 0x00000400 /* L1 context ID */
/* 0x00000800 - reserved */
/* 0x00001000 - reserved */
#define CPU D_| NTC_ECX CX16 0x00002000 /* cnpxchglé */
#define CPU D_I NTC_ECX_ETPRD 0x00004000 /* extended task pri messages */
/* 0x00008000 - reserved */
/* 0x00010000 - reserved */
/* 0x00020000 - reserved */
#define CPU D_| NTC_ECX_DCA 0x00040000 /* direct cache access */
#define CPU D_| NTC_ECX_SSE4_1  0x00080000 /* SSE4.1 insns */
#define CPU D_| NTC_ECX_SSE4_2  0x00100000 /* SSE4.2 insns */
#define CPU D_| NTC_ECX_X2APIC  0x00200000 /* x2API C */
#endif /* | codereview */
#defi ne CPUI D_I NTC_ECX_MOVBE 0x00400000 /* MOVBE insn */
#define CPU D_| NTC_ECX POPCNT  0x00800000 /* POPCNT insn */
#defi ne CPUl D_| NTC_ECX_AES 0x02000000 /* AES insns */
#defi ne CPUI D_| NTC_ECX_XSAVE 0x04000000 /* XSAVE/ XRESTOR i nsns */
#define CPU D_| NTC_ECX_OSXSAVE 0x08000000 /* OS supports XSAVE insns */
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126 #define CPU D_| NTC_ECX_AVX 0x10000000 /* AVX supported */ 191 #define CPU D_AMD_ECX_MAS 0x00000080 /* AMD: M sAlignSse mode */
127 #define CPU D_I NTC_ECX_F16C 0x20000000 /* F16C supported */ 192 #define CPU D_AMD_ECX_3DNP 0x00000100 /* AVD: 3DNowPrefectch */
128 #define CPU D_I NTC_ECX_RDRAND  0x40000000 /* RDRAND supported */ 193 #define CPU D_AMD_ECX_OSVW 0x00000200 /* AMD: OSVW */
129 #define CPU D_I NTC_ECX _HV 0x80000000 /* Hypervisor */ 194 #define CPU D_AMD_ECX_| BS 0x00000400 /* AMD: I BS */

195 #define CPU D_AMD_ECX_SSE5 0x00000800 /* AMD: SSE5 */
131 #define FMI_CPU D_| NTC_ECX \ 196 #define CPU D_AMD ECX_SKINIT 0x00001000 /* AVD: SKINIT */
132 "\ 20" \ 197 #define CPU D_AMD_ECX_WDT 0x00002000 /* AVD: VDT */
133 "t37r dr and\ 36f 16c\ 35avx\ 34osxsav\ 33xsave" t 198 #define CPU D_AMD_ECX TOPCEXT  0x00400000 /* ANVD: Topol ogy Extensions */
134 "\ 32aes"
135 "\ 30popcnt \ 27novbe\ 26x2api c\ 25sse4. 2\ 24sse4. 1\ 23dca" \ 200 #define FMI_CPU D_AMD_ECX \
119 "\ 30popcnt \ 27novbe\ 25sse4. 2\ 24sse4. 1\ 23dca" \ 201 "\ 20" \
136 "\ 20\ 17et prd\ 16cx16\ 13ci d\ 12ssse3\ 11t nR" \ 202 "\ 22t opoext " \
137 "\ 10est \ 7snx\ 6vnx\ 5dscpl \ 4non\ 2pcl mul qdqg\ 1sse3" 203 "\ 14wdt \ 13ski ni t\ 12sse5\ 11i bs\ 10osvwh 93dnp\ 8nas” \
204 "\ 7sseda\ 6l zcnt\ 5c¢r 8d\ 3svm 2| cnpl gcy\ 1ahf 64"
139 /*
140 * cpuid instruction feature flags in %dx (extended function 0x80000001) 206 /*
141 */ 207 * Intel now seens to have clained part of the "extended" function
208 * space that we previously for non-Intel inplementors to use.
143 #define CPU D _AMD_EDX_FPU 0x00000001 /* x87 fpu present */ 209 * More excitingly still, they' ve clained bit 20 to nmean LAHF/ SAHF
144 #define CPU D_AMD_EDX_VME 0x00000002 /* virtual -8086 extension */ 210 * is available in long node i.e. what AVD indicate using bit O.
145 #define CPU D_AMD_EDX_DE 0x00000004 /* debuggi ng extensions */ 211 * On the other hand, everything else is |abelled as reserved.
146 #define CPU D_AMD_EDX_PSE 0x00000008 /* page size extensions */ 212 */
147 #define CPU D_AMD EDX _TSC 0x00000010 /* tinme stanp counter */ 213 #define CPU D_I NTC_ECX_AHF64 0x00100000 /* LAHF and SAHF in |ong node */
148 #define CPU D_AMD_EDX_MSR 0x00000020 [* rdnmsr and wrnsr */
149 #define CPU D_AMD_EDX_PAE 0x00000040 /* physical addr extension */
150 #define CPU D_AMD_EDX_MCE 0x00000080 /* machi ne check exception */ 216 #define P5_MCHADDR 0x0
151 #define CPU D_ANMD_EDX_CX8 0x00000100 /* cnpxchg8b instruction */ 217 #define P5_CESR 0x11
152 #define CPU D_AMD_EDX API C 0x00000200 /* local APIC */ 218 #define P5_CTRO 0x12
153 /* 0x00000400 - sysc on Kémb */ 219 #define P5_CTR1 0x13
154 #define CPU D_AMD_EDX_ SYSC 0x00000800 /* AMD: syscall and sysret */
155 #define CPU D_AMD_EDX_MIRR 0x00001000 /* menory type and range reg */ 221 #define K5_MCHADDR 0x0
156 #define CPU D_AMD_EDX_PGE 0x00002000 /* page gl obal enable */ 222 #define K5_MCHTYPE 0x01
157 #define CPU D_AMD_EDX MCA 0x00004000 /* machi ne check arch */ 223 #define K5_TSC 0x10
158 #define CPU D_AMD_EDX_ CMOV 0x00008000 /* conditional nove insns */ 224 #define K5_TR12 0x12
159 #define CPU D _ANMD_EDX_PAT 0x00010000 /* K7: page attribute table */
160 #define CPU D_AMD_EDX_FCMOV 0x00010000 /* FCMOvVcc etc. */ 226 #define REG PAT 0x277
161 #define CPU D_AMD_EDX_PSE36 0x00020000 /* 36-bit pagesize extension */
162 /* 0x00040000 - reserved */ 228 #define REG MX0_CTL 0x400
163 /* 0x00080000 - reserved */ 229 #define REG MC5_M SC 0x417
164 #define CPU D_AMD EDX NX 0x00100000 /* AMD: no-execute page prot */ 230 #define REG PERFCTRO Oxcl
165 /* 0x00200000 - reserved */ 231 #define REG_PERFCTRL 0xc2
166 #defi ne CPU D_AMD_EDX_ MWXard 0x00400000 /* AMD: MWX extensions */
167 #define CPU D_ANMD_EDX_MWX 0x00800000 /* MW instructions */ 233 #defi ne REG_PERFEVNTO 0x186
168 #define CPU D_AMD_EDX_FXSR 0x01000000 /* fxsave and fxrstor */ 234 #define REG PERFEVNT1 0x187
169 #define CPU D_AMD_EDX_FFXSR 0x02000000 /* fast fxsavel/fxrstor */
170 #define CPU D_AMD _EDX 1GPG 0x04000000 /* 1GB page */ 236 #define REG TSC 0x10 /* tinmestanp counter */
171 #define CPU D_AMD_EDX_TSCP 0x08000000 /* rdtscp instruction */ 237 #define REG APl C_BASE_MSR Ox1b
172 /* 0x10000000 - reserved */ 238 #define REG X2API C_BASE_MBR 0x800 /* The MSR address of fset of x2APIC */
173 #define CPU D_AMD _EDX_LM 0x20000000 /* AMD: |ong node */
174 #define CPU D_AMD_EDX_3DNowx 0x40000000 /* AMD. extensions to 3DNow */ 240 #if !defined(__xpv)
175 #define CPU D_AMD_EDX_ 3DNow 0x80000000 /* ANVD: 3DNow! instructions */ 241 | *
242 * AMD ClE
177 #define FMI_CPU D_AMD_EDX \ 243 */
178 "\ 20" \ 244 #define MSR_AMD_| NT_PENDI NG CMP_HALT 0xC0010055
179 "\ 40a3d\ 37a3d+\ 361 m 34t scp\ 32f f xsr\ 31f xsr" \ 245 #define AMD_ACTONCMPHALT_SH FT ~27
180 "\ 30mmx\ 27mxext \ 25nx\ 22pse\ 21pat " \ 246 #define AMD_ACTONCMPHALT_MASK 3
181 "\ 20cnov\ 17nta\ 16pge\ 15nt rr\ 14syscal | \ 12api c\ 11cx8" \ 247 #endif
182 "\ 10nte\ 7pae\ 6nmsr\ 5t sc\ 4pse\ 3de\ 2vne\ 1f pu”
249 #define MSR_DEBUGCTL 0x1d9
184 #define CPU D_AMD_ECX_AHF64 0x00000001 /* LAHF and SAHF in | ong node */
185 #define CPU D_AMD_ECX_CMP_LGCY 0x00000002 /* AVD: multicore chip */ 251 #defi ne DEBUGCTL_LBR 0x01
186 #define CPU D_AMD_ECX_SVM_ 0x00000004 /* ANMD: secure VM */ 252 #define DEBUGCTL_BTF 0x02
187 #define CPU D_AMD_ECX_EAS 0x00000008 /* extended apic space */
188 #define CPU D_AMD_ECX_CR8D 0x00000010 /* ANMD: 32-bit nov %r8 */ 254 /* Intel P6, AMD */
189 #define CPU D_AMD_ECX_LZCNT 0x00000020 /* AVD: LZCNT insn */ 255 #define MSR_LBR_FROM Ox1db
190 #define CPU D_AMD_ECX SSE4A 0x00000040 /* ANMD: SSE4A insns */ 256 #define MSR_LBR_TO Ox1dc
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257 #define MSR_LEX_FROM Ox1dd 323 * For Solaris we set up the page attritubute table in the follow ng way:
258 #define MSR_LEX_TO Ox1lde 324 * PATO Wite-Back
325 * PAT1 Wite-Through
260 /* Intel P4 (pre-Prescott, non P4 M */ 326 * PAT2 Unchacheabl e-
261 #define MSR _P4_LBSTK_TCS Ox1lda 327 * PAT3 Uncacheabl e
262 #define MSR_P4_LBSTK_ 0O Ox1db 328 * PAT4 Wite-Back
263 #define MSR_P4_LBSTK_ 1 Ox1ldc 329 * PAT5 Wite-Through
264 #define MSR_P4_LBSTK 2 Ox1dd 330 * PAT6 Wite- Conbine
265 #define MSR_P4_LBSTK_3 Oxlde 331 * PAT7 Uncacheabl e
332 * The only difference fromh/w default is entry 6.
267 /* Intel PentiumM */ 333 */
268 #define MSR_P6M LBSTK_TOS 0Ox1c9 334 #define PAT_DEFAULT_ATTRI BUTE \
269 #define MSR_P6M LBSTK_0O 0x040 335 ((uint64_t)MIRR TYPE_VB | \
270 #define MBR_P6M LBSTK 1 0x041 336 ((uint64_t)MIRR_ TYPE_W << 8) | \
271 #define MBR_P6M LBSTK 2 0x042 337 ((uint64_t)MIRR TYPE_UC << 16) | \
272 #define MSR_P6M LBSTK_3 0x043 338 ((uint64_t)MIRR_TYPE_UC << 24) | \
273 #define MSR_P6M LBSTK_4 0x044 339 ((ui nt64_t) MIRR_TYPE_WB << 32) | \
274 #define MBR_P6M LBSTK 5 0x045 340 ((uint64_t)MIRR TYPE_WI << 40) | \
275 #define MBR_P6M LBSTK 6 0x046 341 ((uint64_t)MIRR TYPE_WC << 48) | \
276 #define MSR_P6M LBSTK 7 0x047 342 ((uint64_t)MIRR_TYPE_UC << 56))
278 /* Intel P4 (Prescott) */ 344 #define X86FSET_LARGEPAGE 0
279 #define MSR_PRP4_LBSTK_TOS Ox1lda 345 #define X86FSET_TSC 1
280 #define MBR_PRP4_LBSTK_FROM 0 0x680 346 #define X86FSET_MSR 2
281 #define MSR_PRP4_LBSTK_FROM 1  0x681 347 #define X86FSET_MIRR 3
282 #define MSR_PRP4_LBSTK_FROM 2  0x682 348 #define X86FSET_PCE 4
283 #define MBR_PRP4_LBSTK_FROM 3  0x683 349 #define X86FSET_DE 5
284 #define MSR_PRP4_LBSTK_FROM 4 0x684 350 #define X86FSET_CMOV 6
285 #define MSR_PRP4_LBSTK_FROM 5  0x685 351 #define X86FSET_MWX 7
286 #define MSR_PRP4_LBSTK_FROM 6  0x686 352 #define X86FSET_MCA 8
287 #define MSR_PRP4_LBSTK FROM 7  0x687 353 #define X86FSET_PAE 9
288 #defi ne MSR_PRP4_LBSTK_FROM 8 0x688 354 #define X86FSET_CX8 10
289 #define MSR PRP4_LBSTK _FROM 9 0x689 355 #define X86FSET_PAT 11
290 #define MSR_PRP4_LBSTK FROM 10 0x68a 356 #define X86FSET_SEP 12
291 #define MSR_PRP4_LBSTK FROM 11 0x68b 357 #define X86FSET_SSE 13
292 #define MSR_PRP4_LBSTK _FROM 12 0x68c 358 #define X86FSET_SSE2 14
293 #define MSR_PRP4_LBSTK FROM 13 0x68d 359 #define X86FSET_HTT 15
294 #define MSR_PRP4_LBSTK FROM 14 0x68e 360 #define X86FSET_ASYSC 16
295 #define MBR_PRP4_LBSTK_FROM 15 0x68f 361 #define X86FSET_NX 17
296 #define MSR_PRP4_LBSTK _TO 0O 0x6¢c0 362 #define X86FSET_SSE3 18
297 #define MSR_PRPA_LBSTK_TO 1 0x6c1 363 #define X86FSET_CX16 19
298 #define MSR_PRP4_LBSTK TO 2 0x6c2 364 #define X86FSET_CMP 20
299 #define MSR_PRP4_LBSTK TO 3 0x6c3 365 #define X86FSET_TSCP 21
300 #define MSR_PRP4_LBSTK TO 4 0x6c¢c4 366 #define X86FSET_MMIT 22
301 #define MSR_PRP4_LBSTK TO 5 0x6¢c5 367 #define X86FSET_SSE4A 23
302 #define MSR_PRP4_LBSTK TO 6 0x6c6 368 #define X86FSET_CPU D 24
303 #define MSR_PRP4_LBSTK TO 7 0x6¢c7 369 #define X86FSET_SSSE3 25
304 #define MSR_PRP4_LBSTK TO 8 0x6¢c8 370 #define X86FSET_SSE4_1 26
305 #define MSR_PRP4_LBSTK TO 9 0x6¢9 371 #define X86FSET_SSE4 2 27
306 #define MSR_PRP4_LBSTK TO 10 Ox6ca 372 #define X86FSET_1GPG 28
307 #define MBR_PRP4_LBSTK_TO 11 0x6¢ch 373 #define X86FSET_CLFSH 29
308 #define MSR_PRP4_LBSTK_TO 12 Ox6cc 374 #define X86FSET_64 30
309 #define MSR PRP4_LBSTK TO 13 Ox6cd 375 #define X86FSET_AES 31
310 #define MSR_PRP4_LBSTK TO 14 Ox6ce 376 #define X86FSET_PCLMJULQDQ 32
311 #define MSR_PRP4_LBSTK TO 15 Ox6c¢f 377 #define X86FSET_XSAVE 33
378 #define X86FSET_AVX 34
313 #define MCl _CTL_VALUE Oxffffffff 379 #define X86FSET_VMX 35
380 #define X86FSET_SVM 36
315 #define MIRR _TYPE_UC 0 381 #define X86FSET_TOPCEXT 37
316 #define MIRR_TYPE_WC 1 382 #define X86FSET_F16C 38
317 #define MIRR_TYPE_WI 4 383 #defi ne X86FSET_RDRAND 39
318 #define MIRR_TYPE_WP 5 384 #define X86FSET_X2API C 40
319 #define MIRR_TYPE _WB 6 385 #endif /* ! codereview */
320 #define MIRR_TYPE_UC_ 7
387 /*
322 | * 388 * flags to patch tsc_read routine.
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389 */

390 #define X86_NO TSC 0x0

391 #define X86_HAVE TSCP 0x1

392 #define X86_TSC MFENCE 0x2

393 #define X86_TSC_LFENCE 0x4

395 /*

396 * Intel Deep C-State invariant TSC in |eaf 0x80000007.
397 */

398 #define CPUI D _TSC_CSTATE_| NVARI ANCE (0x100)

400 /*

401 * Intel Deep C state al ways-running |local APIC tiner
402 */

403 #define CPU D _CSTATE ARAT (0x4)

405 /[ *

406 * Intel ENERGY_PERF_BIAS MSR indicated by feature bit CPU D. 6. ECX[ 3] .
407 */

408 #define CPUl D_EPB_SUPPORT (1 << 3)

410 /*

411 * Intel TSC deadline tinmer

412 *

413 #define CPU D_DEADLI NE_TSC (1 << 24)

415 | *

416 * x86_type is a |legacy concept; this is suppl anted
417 * for nost purposes by x86_featureset; nodern CPUs
418 * shoul d be X86_TYPE_OTHER
419 =/

420 #define X86_TYPE_OTHER

421 #define X86_TYPE_486

422 #define X86_TYPE_P5

423 #define X86_TYPE_P6

424 #define X86_TYPE_CYRI X_486

425 #define X86_TYPE_CYRI X_6x86L
426 #define X86_TYPE_CYRI X_6x86
427 #define X86_TYPE_CYRI X_GXm
428 #define X86_TYPE_CYRI X_6x86MX
429 #define X86_TYPE_CYRI X_Medi aGX
430 #define X86_TYPE_CYR X_M I

431 #define X86_ TYPE VI A CYRI X
432 #define X86_TYPE_P4

OCO~NOUBRWNEO

B
N O

434 [ *

435 * x86_vendor allows us to sel ect between

436 * inplenentation features and hel ps gui de

437 * the interpretation of the cpuid instruction.
438

439 #define X86_VENDOR I ntel 0

440 #define X86_VENDORSTR | nt el "Cenui nel ntel "

442 #define X86_VENDOR | ntel d one 1

444 #define X86_VENDOR AMD 2
445 #define X86_VENDORSTR_AND " Aut hent i cAMD"
447 #define X86_VENDOR Cyri x 3
448 #define X86_VENDORSTR_CYRI X "Cyri xl nst ead"

450 #define X86_VENDOR_UMC 4
451 #define X86_VENDORSTR_UMC "UMC UMC UMC "

453 #define X86_VENDOR NexGen 5
454 #define X86_VENDORSTR NexGen "NexGenDri ven"
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456 #define X86_VENDOR Cent aur 6

457 #define X86_VENDORSTR Cent aur " Cent aur Haul s"

459 #define X86_VENDOR_Ri se 7

460 #define X86_VENDORSTR Ri se "R seRi seRi se"

462 #define X86_VENDOR Si S 8

463 #define X86_VENDORSTR_Si S "SiSSiSSiS"

465 #define X86_VENDOR TM 9

466 #define X86_VENDORSTR TM " Genui neTMWk86"

468 #define X86_VENDOR _NSC 10

469 #define X86_VENDORSTR _NSC "CGeode by NsC'

471 [ *

472 * \endor string max len + \0

473 */

474 #define X86_VENDOR_STRLEN 13

476 [ *

477 * Sone vendor/fam | y/ nodel / st eppi ng ranges are commonly grouped under
478 * a si ngI e identifyi ng banner by the vendor. The follow ng encode

479 * that "revision" in a uint32_t with the 8 nost significant bits

480 * identifying the vendor with X86_VENDOR *, the next 8 identifyi ng the
481 * fanmily, and the remaining 16 typically forning a bitmask of revi si ons
482 * within that famly with nore significant bits indicating "later" revisions.
483 */

485 #define _X86_CH PREV_VENDOR MASK 0xf f 000000u

486 #define _X86_CH PREV_VENDOR SHI FT 24

487 #define _X86_CHI PREV_FAM LY_MASK 0x00f f 0000u

488 #define _X86_CHI PREV_FAM LY_SHI FT 16

489 #define _X86_CH PREV_REV_MASK 0x0000f fffu

491 #define _X86_CH PREV_VENDOR(x) \

492 (((x) & _X86_CHI PREV_VENDOR MASK) >> _X86_CHI PREV_VENDOR SHI FT)

493 #define _X86_CHI PREV_FAM LY(x) \

494 (((x) & _X86_CHI PREV FAM LY_MASK) >> _X86_CHI PREV_FAM LY_SHI FT)

495 #define _X86_CH PREV_REV(x) \

496 ((x) & _X86_CH PREV_REV_MASK)

498 /* True if x matches in vendor and famly and if x matches the given rev nask */
499 #define X86_CHH PREV_MATCH(x, mask) \

500 (_X86_CHI PREV_VENDOR(x) == _X86_CHI PREV_VENDOR( nmask) && \

501 _X86_CHI PREV_FAM LY(x) == _X86_CHI PREV_FAM LY(mask) && \

502 ((_X86_CHI PREV_REV(x) & _X86_CH PREV_REV(mask)) != 0))

504 /* True if x matches in vendor and famly, and rev is at |east mnx */
505 #define X86_CHI PREV_ATLEAST(x, mi nx) \

506 (_X86_CHI PREV_VENDOR(x) == _X86_CHI PREV_VENDOR( ni nx) && \
507 _X86_CHI PREV_FAM LY(x) == _X86_CH PREV_FAM LY(mi nx) && \
508 ~“X86_CHI PREV_REV(x) >= _X86_CHI PREV_REV( mi nx))

510 #define _X86_CH PREV_MKREV(vendor, family, rev) \

511 ((uint32_t)(vendor) << _X86_CHI PREV_VENDOR SHIFT | \

512 (famly) << _X86_CH PREV_FAMLY_SHI FT | (rev))

514 /* True if x matches in vendor, and fam'Iy is at least mnx */
515 #define X86_CHI PFAM ATLEAST(x, mi nx) \

516 (_X86_CH PREV_VENDOR(x) == _X86_CHI PREV_VENDOR(mi nx) && \
517 _X86_CHI PREV_FAM LY(x) >= _X86_CH PREV_FAM LY(mi nx))

519 /* Revision default */
520 #define X86_CH PREV_UNKNOWN 0x0
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522 | *

523 * Definitions for AVMD Fanmily Oxf. Mnor revisions CO and CG are

524 * sufficiently different that we will distinguish them in all other

525 * case we will identify the major revision.

526 */

527 #define X86_CH PREV_AMD F_REV_B _X86_CHI PREV_MKREV( X86_VENDOR_AMD, Oxf, 0x0001)
528 #define X86_CHI PREV_AMD_F_REV_CO _X86_CHI PREV_MKREV( X86_VENDOR_AMD, Oxf 0x0002)
529 #define X86_CHI PREV_AMD_F_REV_CG _X86_CHI PREV_MKREV( X86_VENDOR_AMD, Oxf, 0x0004)
530 #define X86_CHH PREV_AMD_F_REV_D _X86_CHI PREV_MKREV( X86_VENDOR AMD, Oxf, 0x0008)
531 #define X86_CH PREV_AVMD F_REV_E _X86_CHI PREV_MKREV( X86_VENDOR_AND, Oxf, 0x0010)
532 #define X86_CHI PREV_AMD_F_REV_F _X86_CHI PREV_MKREV( X86_VENDOR_AMD, Oxf, 0x0020)
533 #define X86_CHI PREV_AMD_F_REV_G _X86_CHI PREV_MKREV( X86_VENDOR_AMD, Oxf, 0x0040)
535 /*

536 */ Definitions for AMD Fam |y 0x10. Rev A was Engineering Sanples only.

537 *

538 #define X86_CH PREV_AMD 10_REV_A \

539 X86_CHI PREV_MKREV( X86_VENDOR_AMD, 0x10, 0x0001)

540 #define X86_CHI PREV_AMD_10_REV B \

541 X86_CHI PREV_MKREV( X86_VENDOR_AMD, 0x10, 0x0002)

542 #define X86_CHI PREV_AMD 10 REV_C2 \

543 X86_CHI PREV_MKREV( X86_VENDOR_AMD, 0x10, 0x0004)

544 #define X86_CHI PREV_AMD_10_REV_C3 \

545 X86_CHI PREV_MKREV( X86_VENDOR_AMD, 0x10, 0x0008)

546 #define X86_CHI PREV_AMD_10_REV DO \

547 X86_CHI PREV_MKREV( X86_VENDOR_AMD, 0x10, 0x0010)

548 #define X86_CHI PREV_AMD_10_REV D1 \

549 X86_CHI PREV_MKREV( X86_VENDOR_AMD, 0x10, 0x0020)

550 #define X86_CHI PREV_AMD 10_REV_E \

55118 _X86_CHI PREV_MKREV( X86_VENDOR_AMD, 0x10, 0x0040)

553 /[ *

554 * Definitions for AVMD Fami |y Ox11.

555 */

556 #define X86_CH PREV_AMD 11 REV B\

557 _X86_CHI PREV_MKREV( X86_VENDOR_AMD, 0x11, 0x0002)

559 /*

560 * Definitions for AMD Family O0x12.

561 *

562 #define X86_CH PREV_AMD 12 _REV_B \

563 _X86_CHI PREV_MKREV( X86_VENDOR_AMD, 0x12, 0x0002)

565 /*

566 * Definitions for AMD Family 0x14.

567 */

568 #define X86_CH PREV_AMD 14 _REV_B \

569 X86_CHI PREV_MKREV( X86_VENDOR_AMD, 0x14, 0x0002)

570 #define X86_CHI PREV_AMD 14 REV_C \

571 _X86_CHI PREV_MKREV( X86_VENDOR_AMD, 0x14, 0x0004)

573 [ *

574 * Definitions for AVMD Family 0x15

575 */

576 #define X86_CH PREV_AMD 150R REV_B2 \

577 _X86_CHI PREV_MKREV( X86_VENDOR_AMD, 0x15, 0x0001)

579 #define X86_CH PREV_AMD 15TN_REV_A1l \

580 _X86_CHI PREV_MKREV( X86_VENDOR_AMD, 0x15, 0x0002)

582 /[ *

583 * Various socket/package types, extended as the need to distinguish

584 * a new type arises. The top 8 byte identfies the vendor and the

585 * remmining 24 bits describe 24 socket types.

586 */
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588
589
590
591

593
594

596
597
598

600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625

627
628
629

631

#defi ne
#defi ne
#def i ne
#def i ne

TX86_SOCKET_VENDOR( X)
TX86_SOCKET_TYPE_MASK
TX86_SOCKET_TYPE(X)

#def i ne
((uint32_t)(vendor) <<

#def i ne X86_SOCKET_NMATCH( s,
(_X86_SOCKET_VENDOR( s)
(_X86_SOCKET_TYPE(s) &

#def i ne X86_SOCKET_UNKNOWN 0x0

/ *

*/AND socket types

*
#def i ne X86_SOCKET_754
#def i ne X86_SOCKET 939
#def i ne X86_SOCKET_940
#def i ne X86_SOCKET_Slgl
#def i ne X86_SOCKET_AM2
#def i ne X86_SOCKET_F1207
#def i ne X86_SOCKET_S1g2
#def i ne X86_SOCKET_S1g3
#def i ne X86_SOCKET_AM
#def i ne X86_SOCKET_AM2R2
#def i ne X86_SOCKET_AMB
#def i ne X86_SOCKET_G34
#def i ne X86_SOCKET_ASB2
#def i ne X86_SOCKET_C32
#def i ne X86_SOCKET Slg4
#defi ne X86_SOCKET_FT1
#def i ne X86_SOCKET_FML
#def i ne X86_SOCKET_FS1
#def i ne X86_SOCKET_AMBR2
#defi ne X86_SOCKET_FP2
#def i ne X86_SOCKET_FS1R2
#def i ne X86_SOCKET_FM2

/*
* xget bv/ xset bv support
&/

#def i ne XFEATURE_ENABLED_ NMASK

632 /*

633
634
635
636
637
638
639
640

642
644
646
368
647
649

650
651

* XFEATURE_ENABLED MASK val ues
*/

#def i ne XFEATURE_LEGACY_FP
#def i ne XFEATURE_SSE

#def i ne XFEATURE_AVX

#def i ne XFEATURE_MAX

#defi ne XFEATURE_FP_ALL \

_X86_SOCKET_VENDOR_SHI FT

X86_SOCKET_MKVAL( vendor,

24
((x) >>
OxO00f fffff

_X86_SOCKET_VENDOR_SHI FT)

((x) & _X86_SOCKET_TYPE_MASK)

bitval) \
_X86_SOCKET_VENDOR_SHI FT |

mask) \
== _X86_SOCKET_VENDOR( mask) && \

_X86_SOCKET_TYPE(rmmsk)) != 0)

_X86_SOCKET_MKVAL( X86_VENDCR_AND,
TX86_SOCKET_MKVAL ( X86_VENDOR_AND,
TX86_SOCKET_MKVAL ( X86_VENDCR_AND,
TX86_SOCKET_MKVAL ( X86_VENDCR_AND,
TX86_SOCKET_MKVAL ( X86_VENDOR_AND,
TX86_SOCKET_MKVAL ( X86_VENDOR_AND,
TX86_SOCKET_MKVAL ( X86_VENDOR_AND,
TX86_SOCKET_MKVAL ( X86_VENDCR_AND,
TX86_SOCKET_MKVAL ( X86_VENDOR_AND,
TX86_SOCKET_MKVAL ( X86 _VENDOR_AND,
TX86_SOCKET_MKVAL ( X86_VENDCR_AND,
TX86_SOCKET_MKVAL ( X86_VENDCR_AND,
TX86_SOCKET_MKVAL ( X86_VENDCR_AND,
TX86_SOCKET_MKVAL ( X86_VENDOR_AND,
TX86_SOCKET_MKVAL( X86_VENDOR_AND,
TX86_SOCKET_MKVAL ( X86_VENDCR_AND,
TX86_SOCKET_MKVAL ( X86_VENDCR_AND,
TX86_SOCKET_MKVAL ( X86_VENDOR_AND,
TX86_SOCKET_MKVAL ( X86_VENDOR_AND,
TX86_SOCKET_MKVAL ( X86_VENDCR_AND,
TX86_SOCKET_MKVAL ( X86_VENDCR_AND,

TX86_SOCKET_MKVAL ( X86_VENDOR_AND,

0x0
(eax)

Ox1
0x2
0x4
XFEATURE_AVX

( XFEATURE_LEGACY_FP| XFEATURE_SSE| XFEATURE_AVX)

#if 1defined(_ASM
#if defined(_KERNEL) ||

#def i ne NUM_X86_FEATURES
#def i ne NUM_X86_FEATURES

extern uchar_t x86_featureset[];

def i ned(_KMEMUSER)

41
40

extern void free_x86_featureset(void *featureset);

extern bool ean_t

is_x86_feature(void *featureset,
extern void add_x86_feature(void *featureset,

ui nt_t feature);

uint_t feature);

(bitval))

0x000001)
0x000002)
0x000004)
0x000008)
0x000010)
0x000020)
0x000040)
0x000080)
0x000100)
0x000200)
0x000400)
0x000800)
0x001000)
0x002000)
0x004000)
0x008000)
0x010000)
0x020000)
0x040000)
0x080000)
0x100000)
0x200000)

10
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652
653
654

657
658
659

661
663
665
667

669
670
671
672
673
674
675
676
677
678

extern
extern
extern

extern
extern
extern
extern
extern

#endi f

voi d renmove_x86_feature(void *featureset, uint_t feature);
bool ean_t conpare_x86_featureset(void *setA, void *setB);
void print_x86_featureset(void *featureset);

uint_t x86_type;

ui nt _t x86_vendor;

uint_t x86_clflush_size;
uint_t pentiunpro_bug4046376;

const char Cyrixlnstead[];

#if defined(_KERNEL)

/*

* This structure is used to pass argunents and get return val ues back
* fromthe CPUD instruction in __cpuid_insn() routine.
*/

cpuid_regs {
ui nt 32_t cp_eax;
ui nt 32_t cp_ebx;
ui nt32_t cp_ecx;
ui nt32_t cp_edx;

__unchanged_portion_onitted_




