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1.0. INTRODUCTION

As the Intel Architecture evolves with the addition of
new generations and models of processors (8086,
8088, Intel286, Intel386™, Intel486™, Pentium®
processors, Pentium OverDrive® processors, Pentium
processors with MMX™ technology, Pentium
OverDrive processors with MMX technology,
Pentium Pro processors and Pentium II processors), it
is essential that Intel provide an increasingly
sophisticated means with which software can identify
the features available on each processor. This
identification mechanism has evolved in conjunction
with the Intel Architecture as follows:

1. Originally, Intel published code sequences that
could detect minor implementation or
architectural differences to identify processor
generations.

2. Later, with the advent of the Intel386 processor,
Intel implemented processor signature
identification which provided the processor
family, model, and stepping numbers to software,
but only upon reset.

3. As the Intel Architecture evolved, Intel extended
the processor signature identification into the
CPUID instruction. The CPUID instruction not
only provides the processor signature, but also
provides information about the features
supported by and implemented on the Intel
processor.

The evolution of processor identification was
necessary because, as the Intel Architecture
proliferates, the computing market must be able to
tune processor functionality across processor
generations and models that have differing sets of
features. Anticipating that this trend will continue
with future processor generations, the Intel
Architecture implementation of the CPUID
instruction is extensible.

This application note explains how to use the CPUID
instruction in software applications, BIOS
implementations, and various processor tools. By
taking advantage of the CPUID instruction, software
developers can create software applications and tools
that can execute compatibly across the widest range of
Intel processor generations and models, past, present,
and future.

1.1. Update Support

You can obtain new Intel processor signature and
feature bits information from the developer’s manual,
programmer's reference manual or appropriate
documentation for a processor. In addition, you can
receive updated versions of the programming
examples included in this application note; contact
your Intel representative for more information.

2.0. DETECTING THE CPUID
INSTRUCTION

Starting with the Intel486 family and subsequent Intel
processors, Intel provides a straightforward method
for determining whether the processor's internal
architecture is able to execute the CPUID instruction.
This method uses the ID flag in bit 21 of the EFLAGS
register. If software can change the value of this flag,
the CPUID instruction is executable.1 See Figure 1.

                                                                           
Footnotes
1 Only in some Intel486™ and succeeding processors.

Bit 21 in the Intel386™ processor’s Eflag register
cannot be changed by software, and the Intel386
processor cannot execute the CPUID instruction.
Execution of CPUID on a processor that does not
support this instruction will result in an invalid
opcode exception.
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ID

Pentium® and Pentium Pro Processors Eflags Register

ID

Intel486™ Processor Eflags Register

Intel386™ Processor Eflags Register

286 Flags Register

8086 Flags Register

000902

Figure 1.  Flag Register Evolution

The POPF, POPFD, PUSHF, and PUSHFD
instructions are used to access the Flags, Eflags
register. The program examples at the end of this
application note show how you use the PUSHFD
instruction to read and the POPFD instruction to
change the value of the ID flag.

3.0. OUTPUT OF THE CPUID
INSTRUCTION

Figure 2 summarizes the outputs of the CPUID
instruction. The function of the CPUID instruction is
fully dependent upon the contents of the EAX register.
This means, by placing different values in the EAX
register and then executing CPUID, the CPUID
instruction will perform a specific function dependent
upon whatever value is resident in the EAX register
(see Table 1). In order to determine the highest
acceptable value for the EAX register input and
CPUID operation, the program should set the EAX
register parameter value to "0" and then execute the
CPUID instruction as follows

-/6�%!8����(
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31 0

Processor Type
Family
Model

Stepping

EAX

11 7 313

Intel Reserved. Do not define.

31 0

EDX* Bit Array (Refer to Table 5)

Output of CPUID if EAX = 1

Processor
Signature

Feature Flags

31 0

EAX

EDX

Output of CPUID if EAX = 0

Vendor ID

Highest Value

I (49) e (65) n (6E) i (69)

31 0

ECX I (6C) e (65) t (74) n (6E)

23 15 7

EBX u (75) n (6E) e (65) G (47)

ASCII String (with Hexadecimal)

Highest Integer Value

EBX

Output of CPUID if EAX = 2

31 0

EAX

23 15 7

EDX

ECX

Configuration
Parameters Configuration Parameters  (Refer to Section 3.4)

000959

Figure 2.  CPUID Instruction Outputs

Table 1.  Effects of EAX Contents on
CPUID Instruction Output

Parameter Outputs of CPUID

EAX = 0 EAX ← Highest value recognized
by CPUID instruction

EBX:EDX:ECX ← Vendor
identification string

EAX = 1 EAX ← Processor signature

EDX ← Feature flags

Table 1.  Effects of EAX Contents on
CPUID Instruction Output

Parameter Outputs of CPUID

EBX:ECX ← Intel reserved
(Do not use.)

EAX = 2 EAX:EBX:ECX:EDX ← Processor
configuration parameters

3 ≤ EAX ≤
highest value

Intel reserved

EAX > highest EAX:EBX:ECX:EDX ← Undefined
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Table 1.  Effects of EAX Contents on
CPUID Instruction Output

Parameter Outputs of CPUID
value (Do not use.)

After the execution of the CPUID instruction, a return
value will be present in the EAX register. Always use
an EAX parameter value that is equal to or greater
than zero and less than or equal to this highest EAX
"returned" value. The values returned by the
processor in response to a CPUID instruction with
EAX set to a value higher than appropriate for that
processor are model specific and should not be relied
upon.

3.1. Vendor ID String

In addition to returning the highest value in the EAX
register, the Intel Vendor-ID string can be
simultaneously verified as well. If the EAX register
contains an input value of 0, the CPUID instruction
also returns the vendor identification string in the
EBX, EDX, and ECX registers (see Figure 2). These
registers contain the ASCII string:

'ENUINE)NTEL

While any imitator of the Intel Architecture can
provide the CPUID instruction, no imitator can
legitimately claim that its part is a genuine Intel part.
So the presence of the 'ENUINE)NTEL string is an
assurance that the CPUID instruction and the
processor signature are implemented as described in
this document. If the "GenuineIntel" string is not
returned after execution of the CPUID instruction, do
not rely upon the information described in this
document to interpret the information returned by the
CPUID instruction.

3.2. Processor Signature

Beginning with the Intel486 processor family, the
processor will return a processor identification
signature value after reset in the EDX register (see
Figure 3).

Reserved Type Family Model SteppingEDX

000963

Figure 3.  EDX Register Value after RESET

Processors that implement the CPUID instruction also
return the processor identification signature after
reset; however, the CPUID instruction gives you the
flexibility of checking the processor signature at any
time. Figure 3 shows the format of the signature for
the Intel486, Pentium, Pentium Pro and Pentium II
processors. Note that the EDX processor signature
value after reset is equivalent to the processor
signature output value in the EAX register in Figure 2.
Table 2 shows the values returned in the EAX register
currently defined for these processors. (The high-
order 18 bits are undefined and reserved.)

The processor type, specified in bit positions 12 and 13
of Table 3, indicates whether the processor is an
original OEM processor, an OverDrive processor, or
a dual processor (capable of being used in a dual
processor system). Table 3 shows the processor type
values returned in bits 12 and 13 of the EAX register.

The family values, specified in bit positions 8 through
11, indicates whether the processor belongs to the
Intel386, Intel486, Pentium or P6 family of processors.

The model number, specified in bits 4 though 7,
indicates the processor’s family model number, while
the stepping number in bits 0 through 3 indicates the
revision number of that model.
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Table 2.  Intel486™, Pentium ® Processor Family, OverDrive®, Pentium Pro Processor and
Pentium II Processor Signatures

Type Family Model Stepping Description

00 0100 0000 and 0001 xxxx (1) Intel486™ DX processors

00 0100 0010 xxxx (1) Intel486 SX processors

00 0100 0011 xxxx (1) Intel487™ processors

00 0100 0011 xxxx (1) IntelDX2™ processors

00 0100 0011 xxxx (1) IntelDX2 OverDrive® processors

00 0100 0100 xxxx (3) Intel486 SL processor

00 0100 0101 xxxx (1) IntelSX2™ processors

00 0100 0111 xxxx (3) Write-Back Enhanced IntelDX2 processors

00 0100 1000 xxxx (3) IntelDX4™ processors

00, 01 0100 1000 xxxx (3) IntelDX4 OverDrive processors

00 0101 0001 xxxx (2) Pentium® processors (60, 66)

00 0101 0010 xxxx (2) Pentium processors (75, 90, 100, 120, 133, 150, 166, 200)

00 0101 0001 xxxx (2) Pentium OverDrive processor for Pentium processor
(60, 66)

01 (4) 0101 0010 xxxx (2) Pentium OverDrive processor for Pentium processor
(75, 90, 100, 120, 133)

01 0101 0011 xxxx (2) Pentium OverDrive processors for Intel486 processor-
based systems

00 0101 0100 xxxx (2) Pentium processor with MMX™ technology (166, 200)

01 0101 0100 xxxx (2) Reserved for a future OverDrive processor for Pentium
processor (75, 90, 100, 120, 133)

00 0110 0001 xxxx (2) Pentium Pro processor

00 0110 0011 xxxx (2) Pentium II processor

00 0110 0101 xxxx (2) Reserved for future member of P6 family of processors

01 0110 0011 xxxx (2) Reserved for a future OverDrive processor for Pentium Pro
processor

NOTES:
1. This processor does not implement the CPUID instruction.
2. Refer to the Intel486™ documentation, the Pentium® Processor Specification Update (Order Number 242480), the

Pentium® Pro Processor Specification Update (Order Number 242689), or the Pentium® II Processor Specification Update
(Order Number 243337) for the latest list of stepping numbers.

3. Stepping 3 implements the CPUID instruction.
4. The definition of the type field for the OverDrive® processor is 01h. An errata on the Pentium OverDrive processor will

always return 00h as the type.
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Table 3.  Processor Type
(Bit Positions 13 and 12)

Value Description

00 Original OEM processor

01 OverDrive® processor

10 Dual processor

11 Intel reserved (Do not use.)

Older versions of Intel486 SX, Intel486 DX and
IntelDX2 processors do not support the CPUID
instruction,2 so they can only return the processor
signature at reset. Refer to Table 2 to determine which
processors support the CPUID instruction.

Figure 4 shows the format of the processor signature
for Intel386 processors, which are different from
other processors. Table 4 shows the values currently
defined for these Intel386 processors.

3.3. Feature Flags

When the EAX register contains a value of 1, the
CPUID instruction (in addition to loading the

                                                                           
Footnotes
2 All Intel486 SK-enhanced and Write-Back enhanced

processors are capable of executing the CPUID
instruction. See Table 2.

processor signature in the EAX register) loads the
EDX register with the feature flags. The current
feature flags (when Flag = 1) indicate what features
the processor supports. However, in future feature
flags, a value of one may indicate a feature has been
removed. Table 5 lists the currently defined feature
flag values.

For future processors, refer to the programmer’s
reference manual, user’s manual, or the appropriate
documentation for the latest feature flag values.

Use the feature flags in your applications to determine
which processor features are supported. By using the
CPUID feature flags to predetermine processor
features, your software can detect and avoid
incompatibilities.

3.4. Cache Size and Format
Information

When the EAX register contains a value of 2, the
CPUID instruction loads the EAX, EBX, ECX and
EDX registers with descriptors that indicate the
processor’s cache characteristics. The lower 8 bits of
the EAX register (AL) contain a value that identifies
the number of times the CPUID has to be executed to
obtain a complete image of the processor’s caching
systems. For example, the Pentium Pro processor
returns a value of 1 in the lower 8 bits of the EAX
register to indicate that the CPUID instruction need
only be executed once (with EAX = 2) to obtain a
complete image of the processor configuration.

31 15 0

Model
Family

Major Stepping
Minor Stepping

Intel Reserved. Do not define.

RESET → EDX

11 7 3

000813

Figure 4.  Processor Signature Format on Intel386™ Processors
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Table 4.  Intel386™ Processor Signatures
Type Family Major Stepping Minor Stepping Description
0000 0011 0000 xxxx Intel386™ DX processor

0010 0011 0000 xxxx Intel386 SX processor

0010 0011 0000 xxxx Intel386 CX processor

0010 0011 0000 xxxx Intel386 EX processor

0100 0011 0000 and 0001 xxxx Intel386 SL processor

0000 0011 0100 xxxx RapidCAD® coprocessor

Table 5.  Feature Flag Values

Bit Name
Description when

Flag = 1 Comments
0 FPU Floating-point unit on-chip The processor contains an FPU that supports the Intel387

floating-point instruction set.

1 VME Virtual Mode Extension The processor supports extensions to virtual-8086 mode.

2 DE Debugging Extension The processor supports I/O breakpoints, including the CR4.DE
bit for enabling debug extensions and optional trapping of
access to the DR4 and DR5 registers.

3 PSE Page Size Extension The processor supports 4-Mbyte pages.

4 TSC Time Stamp Counter The RDTSC instruction is supported including the CR4.TSD bit
for access/privilege control.

5 MSR Model Specific Registers Model Specific Registers are implemented with the RDMSR,
WRMSR instructions

6 PAE Physical Address
Extension

Physical addresses greater than 32 bits are supported.

7 MCE Machine Check Exception Machine Check Exception, Exception 18, and the CR4.MCE
enable bit are supported

8 CX8 CMPXCHG8 Instruction
Supported

The compare and exchange 8 bytes instruction is supported.

9 APIC On-chip APIC Hardware
Supported (1)

The processor contains a local APIC.

10 MTRR Reserved Do not count on their value.

11 SEP Fast System Call Indicates whether the processor supports the Fast System
Call instructions, SYSENTER and SYSEXIT. NOTE: Refer to
Section 3.5. for further information regarding SYSENTER/
SYSEXIT feature and SEP feature bit.

12 MTRR Memory Type Range
Registers

The Processor supports the Memory Type Range Registers
specifically the MTRR_CAP register.

13 PGE Page Global Enable The global bit in the PDEs and PTEs and the CR4.PGE
enable bit are supported.

14 MCA Machine Check
Architecture

The Machine Check Architecture is supported, specifically the
MCG_CAP register.

15 CMOV Conditional Move
Instruction Supported

The processor supports CMOVcc, and if the FPU feature flag
(bit 0) is also set, supports the FCMOVCC and FCOMI
instructions.

16 – 22 — Reserved Do not count on their value.

23 MMX™
Technology

Intel Architecture MMX
technology supported

The processor supports the MMX technology instruction set
extensions to Intel Architecture.

24 – 31 Reserved Do not count on their value.

NOTE:
1. The processor contains a software-accessible Local APIC.
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The remainder of the EAX register, and the EBX,
ECX, and EDX registers, contain valid 8 bit
descriptors. Table 6 shows that a most significant bit
of zero indicates a valid 8-bit descriptor. To decode
descriptors, move sequentially from the most
significant byte of the register down through the least
significant byte of the register. Table 7 lists the
current descriptor values and their respective cache
characteristics. This list will be extended in the future
as necessary.

Table 6.  Descriptor Formats

Register
MSB

Descriptor
Type Description

1 Reserved Reserved for future use.

0 8 bit
descriptors

Descriptors point to a
parameter table to
identify cache
characteristics. The
descriptor is null if it has
a 0 value.

Table 7.  Descriptor Decode Values

Descriptor
Value Cache Description

00h Null

01h Instruction TLB, 4K pages, 4-way set
associative, 32 entries

02h Instruction TLB, 4M pages, 4-way set
associative, 4 entries

03h Data TLB, 4K pages, 4-way set
associative, 64 entries

04h Data TLB, 4M pages, 4-way set
associative, 8 entries

06h Instruction cache, 8K, 4-way set
associative, 32 byte line size

08h 16KB instruction cache, 4-way set
associative, 32 byte line size

0Ah Data cache, 8K, 2-way set
associative, 32 byte line size

0Ch 16KB data cache, 2-way set
associative, 32 byte line size

40h No L2 cache

41h Unified cache, 32 byte cache
line,4-way set associative, 128K

42h Unified cache, 32 byte cache line,
4-way set associative, 256K

43h Unified cache, 32 byte cache line,
4-way set associative, 512K

3.5. SYSENTER/SYSEXIT – SEP
Features Bit

The presence of this facility is indicated by the
SYSENTER Present (SEP) bit 11 of CPUID. An
operating system that detects the presence of the SEP
bit must also qualify the processor family and model
to ensure that the SYSENTER/SYSEXIT instructions
are actually present:

)F��#05)$�3%0�BIT�IS�SET	�[

)F��&AMILY�����	�!.$��-ODEL����	�!.$

�3TEPPING����	�[

��4(%.

&AST�3YSTEM�#ALL�IS�./4�SUPPORTED

���]

��%,3%�&AST�3YSTEM�#ALL�IS

SUPPORTED

]

The Pentium Pro processor (Model = 1) returns a set
SEP CPUID feature bit, but should not be used by
software.

3.6. Pentium ® Pro Processor
Output Example

The Pentium Pro processor returns the values shown
in Table 8. As the value of AL = 1, it is valid to
interpret the remainder of the registers according to
Table 7. Table 8 also shows that the MSB of the EAX
register is 0. This indicates that the upper 8 bits
constitute an 8 bit descriptor. The remaining register
values in Table 8 show that the Pentium Pro processor
has the following cache characteristics:

• A data TLB that maps 4K pages, is 4 way set
associative, and has 64 entries.

• An instruction TLB that maps 4M pages, is 4
way set associative, and has 4 entries.

• An instruction TLB that maps 4K pages, is 4 way
set associative, and has 32 entries.

• An instruction cache that is 8K, is 4 way set
associative, and has a 32 byte line size.

• A data TLB that maps 4M pages, is 4 way set
associative, and has 8 entries.

• A data cache that is 8K, is 2 way set associative,
and has a 32 byte line size.

• A unified cache that is 256K, is 4 way set
associative, and has a 32 byte line size.
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Table 8.  Pentium® Pro Processor,with 256K L2 Cache, CPUID (EAX=2) Example Return Values

31 23 15 7 0

EAX 03h 02h 01h 01h

EBX 0 0 0 0

ECX 0 0 0 0

EDX 06h 04h 0Ah 42h

3.7. Pentium® II Processor Output
Example

The Pentium II processor returns the values shown in
Table 9. If the value of AL=1, it is valid to interpret
the remainder of the registers according to Table 7.
Table 9 also shows the MSB of EAX register is 0. As
with the Pentium Pro processor this indicates the
upper 8 bits constitute an 8 bit descriptor. The
remaining register values in Table 9 shows the
Pentium II processor has the following cache
characteristics:

• A data TLB that maps 4K pages, is 4 way set
associative, and has 64 entries.

• An instruction TLB that maps 4M pages, is 4
way set asociative, and has 4 entries.

• An instruction TLB that maps 4K pages, is 4 way
set associative, and has 32 entries.

• A data cache that is 16K, is 4 way set associative,
and has a 32 byte line size.

• A data TLB that maps 4M pages, is 4 way set
associative, and has 8 entries.

• An instruction cache that is 16K, is 4 way set
associative, and has a 32 byte line size.

• A unified cache that is 512K, is 4 way set
associative, and has a 32 byte line size.

4.0. USAGE GUIDELINES

This document presents Intel-recommended feature-
detection methods. Software should not try to identify
features by exploiting programming tricks,
undocumented features, or otherwise deviating from
the guidelines presented in this application note.

The following guidelines are intended to help
programmers maintain the widest range of
compatibility for their software.

• Do not depend on the absence of an invalid
opcode trap on the CPUID opcode to detect the
CPUID instruction. Do not depend on the
absence of an invalid opcode trap on the
PUSHFD opcode to detect a 32-bit processor.
Test the ID flag, as described in Section 2.0. and
shown in Section 5.0.

• Do not assume that a given family or model has
any specific feature. For example, do not assume
the family value 5 (Pentium processor) means
there is a floating-point unit on-chip. Use the
feature flags for this determination.

• Do not assume processors with higher family or
model numbers have all the features of a
processor with a lower family or model number.
For example, a processor with a family value of 6
(Pentium Pro processor) may not necessarily
have all the features of a processor with a family
value of 5.

Table 9.  Pentium ® Processor with 512K L2 Cache, CPUID (EAX=2) Example Return Values

31 23 15 7 0

EAX 03h 02h 01h 01h

EBX 0 0 0 0

ECX 0 0 0 0
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Table 9.  Pentium® Processor with 512K L2 Cache, CPUID (EAX=2) Example Return Values

EDX 0Ch 04h 08h 43h

• Do not assume that the features in the OverDrive
processors are the same as those in the OEM
version of the processor. Internal caches and
instruction execution might vary.

• Do not use undocumented features of a processor
to identify steppings or features. For example,
the Intel386 processor A-step had bit
instructions that were withdrawn with B-step.
Some software attempted to execute these
instructions and depended on the invalid-opcode
exception as a signal that it was not running on
the A-step part. The software failed to work
correctly when the Intel486 processor used the
same opcodes for different instructions. The
software should have used the stepping
information in the processor signature.

• Do not assume a value of 1 in a feature flag
indicates that a given feature is present. For
future feature flags, a value of 1 may indicate
that the specific feature is not present.

• Test feature flags individually and do not make
assumptions about undefined bits. For example,
it would be a mistake to test the FPU bit by
comparing the feature register to a binary 1 with
a compare instruction.

• Do not assume the clock of a given family or
model runs at a specific frequency, and do not
write clock-dependent code, such as timing loops.
For instance, an OverDrive Processor could
operate at a higher internal frequency and still
report the same family and/or model. Instead,
use the system’s timers to measure elapsed time.
For processors that support the TSC (Time
Stamp Counter) functionality, system timers can
more directly calibrate the processor core block.

• Processor model-specific registers may differ
among processors, including in various models of
the Pentium processor. Do not use these registers
unless identified for the installed processor. This
is particularly important for systems
upgradeable with an OverDrive processor. Only
use Model Specific registers that are defined in
the BIOS writers guide for that processor.

• Do rely on the result of CPUID algorithm when
executed in virtual 8086 mode.

• Do not assume any ordering of stepping
numbers. They are assigned arbitrarily.

5.0. PROPER IDENTIFICATION
SEQUENCE

The cpuid3a.asm program example demonstrates the
correct use of the CPUID instruction. (See Example
1.) It also shows how to identify earlier processor
generations that do not implement the processor
signature or CPUID instruction. (See Figure 5.) This
program example contains the following two
procedures:

• get_cpu_type identifies the processor type.
Figure 5 illustrates the flow of this procedure.

• get_fpu_type determines the type of floating-
point unit (FPU) or math coprocessor (MCP).

This procedure has been tested with 8086, 80286,
Intel386, Intel486, Pentium processor, Pentium
processor with MMX technology, OverDrive
processor with MMX technology, Pentium Pro
processors and Pentium II processors with MMX
technology. This program example is written in
assembly language and is suitable for inclusion in a
run-time library, or as system calls in operating
systems.
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cpu_type=0

Is the
CPUID

instruction
supported

Does the
vendor ID  =

“GenuineIntel”
?

?

Is it
an 8086

processor?

Is it
an 80286

processor?

Is it
an 80386

processor?

No

No

No

Yes

cpu_type=2

cpu_type=3

cpu_type>=4

Yes

Yes

Yes

No

cpuid_f lag = 1;  indicates 
CPUID instruction present.

Execute CPUID with input of 0 
to get vendor ID string and 

input values for EAX.

If highest input value is at least 1, 
execute CPUID with input of  1 in 
EAX to obtain model, stepping, 

family, and features.
Save in  cpu_type, stepping, 
model, and feature_flags.

Yes

No

end_get_cpu_type

000806

Figure 5.  Flow of Processor get_cpu_type Procedure
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6.0. USAGE PROGRAM EXAMPLES

The cpuid3b.asm or cpuid3.c program examples
demonstrate applications that call get_cpu_type
and get_fpu_type procedures and interpret the
returned information. This code is shown in
Example 2 and Example 3. The results, which are
displayed on the monitor, identify the installed

processor and features. The cpuid3b.asm example is
written in assembly language and demonstrates an
application that displays the returned information in
the DOS environment. The cpuid3.c example is
written in the C language (see Example 2 and
Example 3). Figure 6 presents an overview of the
relationship between the three program examples.

 

Main

get_cpu_type*

get_fpu_type

Print

Call   cpu_type
Call    fpu_type

cpuid3b.ASM or cpuid3.C

cpuid3a.ASM

Processor features check

End

000964

Figure 6.  Flow of Processor Identification Extraction Procedure
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Example 1.  Processor Identification Extraction Procedure

� &ILENAME� CPUID�A�ASM

� #OPYRIGHT������������������������������BY�)NTEL�#ORP�

�

� 4HIS�PROGRAM�HAS�BEEN�DEVELOPED�BY�)NTEL�#ORPORATION���)NTEL

� HAS�VARIOUS�INTELLECTUAL�PROPERTY�RIGHTS�WHICH�IT�MAY�ASSERT

� UNDER�CERTAIN�CIRCUMSTANCES��SUCH�AS�IF�ANO THER

� MANUFACTURERÖS�PROCESSOR�MIS
IDENTIFIES�ITSELF�AS�BEING

� Ø'ENUINE)NTELÙ�WHEN�THE�#05)$�INSTRUCTION�IS�EXECUTED�

�

� )NTEL�SPECIFICALLY�DISCLAIMS�ALL�WARRANTIES��EXPRESS�OR

� IMPLIED��AND�ALL�LIABILITY��INCLUDING�CONSEQUENTIAL�AND�OTHER

� INDIRECT�DAMAGES��FOR�THE�USE�OF�THIS�PROGRAM��INCLUDING

� LIABILITY�FOR�INFRINGEMENT�OF�ANY�PROPRIETARY�RIGHTS�

� AND�INCLUDING�THE�WARRANTIES�OF�MERCHANTABILITY�AND�FITNESS

� FOR�A�PARTICULAR�PURPOSE���)NTEL�DOES�NOT�ASSUME�ANY

� RESPONSIBILITY�FOR�ANY�ERRORS�WHICH�MAY�APPEAR�IN�THIS�PROGRAM

� NOR�ANY�RESPONSIBILITY�TO�UPDATE�IT�

�

� 4HIS�CODE�CONTAINS�TWO�PROCEDURES�

� ?GET?CPU?TYPE��)DENTIFIES�PROCESSOR�TYPE�IN�?CPU?TYPE�

� ������������PROCESSOR

� ��)NTEL�����PROCESSOR

� ��)NTEL����4-	�FAMILY�PROCESSOR

� ��)NTEL����4-	�FAMILY�PROCESSOR

� ��0ENTIUM�2	�FAMILY�PROCESSOR

� ��0��FAMILY�OF�PROCESSORS

�

� ?GET?FPU?TYPE��)DENTIFIES�&05�TYPE�IN�?FPU?TYPE�

� ��&05�NOT�PRESENT

� ��&05�PRESENT

� ������PRESENT��ONLY�IF�?CPU?TYPE��	

� ������PRESENT��ONLY�IF�?CPU?TYPE��	

�

� 4HIS�PROGRAM�HAS�BEEN�TESTED�WITH�THE�-ICROSOFT�$EVELOPER�3TUDIO�

� 4HIS�CODE�CORRECTLY�DETECTS�THE�CURRENT�)NTEL�����������

� ���������������������0ENTIUM�2	��0ENTIUM�2	�0RO��AND�0ENTIUM�2	�))

� PROCESSORS�IN�THE�REAL
ADDRESS�MODE�ONLY�

�

� 4O�ASSEMBLE�THIS�CODE�WITH�4!3-��ADD�THE�*5-03�DIRECTIVE�

� JUMPS ��5NCOMMENT�THIS�LINE�FOR�4!3-

4)4,% CPUID�A

�

� COMMENT�THIS�LINE�FOR���
BIT�SEGMENTS

�

$/33%'

�

� UNCOMMENT�THE�FOLLOWING���LINES�FOR���
BIT�SEGMENTS

�

� ����

� �MODEL FLAT

�
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� COMMENT�THIS�LINE�FOR���
BIT�SEGMENTS

�

�MODEL SMALL

#05?)$ -!#2/

DB �FH ��(ARDCODED�#05)$�INSTRUCTION

DB �A�H

%.$-

�DATA

PUBLIC ?CPU?TYPE

PUBLIC ?FPU?TYPE

������PUBLIC ?V��?FLAG

PUBLIC ?CPUID?FLAG

PUBLIC ?INTEL?#05

PUBLIC ?VENDOR?ID

PUBLIC ?CPU?SIGNATURE

PUBLIC ?FEATURES?ECX

PUBLIC ?FEATURES?EDX

PUBLIC ?FEATURES?EBX

������PUBLIC ?SEP?FLAG

?CPU?TYPE DB �

?FPU?TYPE DB �

?V��?FLAG DB �

?CPUID?FLAG DB �

?INTEL?#05 DB �

?SEP?FLAG DB �

?VENDOR?ID DB �











�

INTEL?ID DB �'ENUINE)NTEL�

?CPU?SIGNATURE DD �

?FEATURES?ECX DD �

?FEATURES?EDX DD �

?FEATURES?EBX DD �

FP?STATUS DW �

�CODE

�

� COMMENT�THIS�LINE�FOR���
BIT�SEGMENTS

�

�����

�

� UNCOMMENT�THIS�LINE�FOR���
BIT�SEGMENTS

�

� ����

�






































































PUBLIC ?GET?CPU?TYPE

?GET?CPU?TYPE PROC

� 4HIS�PROCEDURE�DETERMINES�THE�TYPE�OF�PROCESSOR�IN�A�SYSTEM

� AND�SETS�THE�?CPU?TYPE�VARIABLE�WITH�THE�APPROPRIATE

� VALUE���)F�THE�#05)$�INSTRUCTION�IS�AVAILABLE��IT�IS�USE D

� TO�DETERMINE�MORE�SPECIFIC�DETAILS�ABOUT�THE�PROCESSOR�

� !LL�REGISTERS�ARE�USED�BY�THIS�PROCEDURE��NONE�ARE�PRESERVED�
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� 4O�AVOID�!#�FAULTS��THE�!-�BIT�IN�#2��MUST�NOT�BE�SET�

� )NTEL������PROCESSOR�CHECK

� "ITS���
���OF�THE�&,!'3�REGISTER�ARE�ALWAYS�SET�ON�THE

� �����PROCESSOR�

�

� &OR���
BIT�SEGMENTS�COMMENT�THE�FOLLOWING�LINES�DOWN�TO�THE�NEXT

� COMMENT�LINE�THAT�SAYS�Ø34/0Ù

�

CHECK?�����

PUSHF ��PUSH�ORIGINAL�&,!'3

POP AX ��GET�ORIGINAL�&,!'3

MOV CX��AX ��SAVE�ORIGINAL�&,!'3

AND AX���FFFH ��CLEAR�BITS���
���IN�&,!'3

PUSH AX ��SAVE�NEW�&,!'3�VALUE�ON�STACK

POPF ��REPLACE�CURRENT�&,!'3�VALUE

PUSHF ��GET�NEW�&,!'3

POP AX ��STORE�NEW�&,!'3�IN�!8

AND AX���F���H ��IF�BITS���
���ARE�SET��THEN

CMP AX���F���H ����PROCESSOR�IS�AN����������

MOV ?CPU?TYPE��� ��TURN�ON�����������FLAG

JNE CHECK?����� ��GO�CHECK�FOR������

PUSH SP ��DOUBLE�CHECK�WITH�PUSH�SP

POP DX ��IF�VALUE�PUSHED�WAS�DIFFERENT

CMP DX��SP ����MEANS�ITÖS�REALLY�NOT�AN�����

JNE END?CPU?TYPE ��JUMP�IF�PROCESSOR�IS����������

MOV ?CPU?TYPE����H ��INDICATE�UNKNOWN�PROCESSOR

JMP END?CPU?TYPE

� )NTEL�����PROCESSOR�CHECK

� "ITS���
���OF�THE�&,!'3�REGISTER�ARE�ALWAYS�CLEAR�ON�THE

� )NTEL�����PROCESSOR�IN�REAL
ADDRESS�MODE�

����

CHECK?������

SMSW AX ��SAVE�MACHINE�STATUS�WORD

AND AX��� ��ISOLATE�0%�BIT�OF�-37

MOV ?V��?FLAG��AL ��SAVE�0%�BIT�TO�INDICATE�6��

OR CX���F���H ��TRY�TO�SET�BITS���
��

PUSH CX ��SAVE�NEW�&,!'3�VALUE�ON�STACK

POPF ��REPLACE�CURRENT�&,!'3�VALUE

PUSHF ��GET�NEW�&,!'3

POP AX ��STORE�NEW�&,!'3�IN�!8

AND AX���F���H ��IF�BITS���
���ARE�CLEAR

MOV ?CPU?TYPE��� ��PROCESSOR��������TURN�ON�������FLAG

JZ END?CPU?TYPE ��JUMP�IF�PROCESSOR�IS������

� )NTEL����PROCESSOR�CHECK

� 4HE�!#�BIT��BIT������IS�A�NEW�BIT�INTRODUCED�IN�THE�%&,!'3

� REGISTER�ON�THE�)NTEL����PROCESSOR�TO�GENERATE�ALIGNMENT

� FAULTS�

� 4HIS�BIT�CANNOT�BE�SET�ON�THE�)NTEL����PROCESSOR�

����
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�

� Ø34/0Ù

�

� ��IT�IS�SAFE�TO�USE�����INSTRUCTIONS

CHECK?������

PUSHFD ��PUSH�ORIGINAL�%&,!'3

POP EAX ��GET�ORIGINAL�%&,!'3

MOV ECX��EAX ��SAVE�ORIGINAL�%&,!'3

XOR EAX�������H ��FLIP�!#�BIT�IN�%&,!'3

PUSH EAX ��SAVE�NEW�%&,!'3�VALUE�ON�STACK

POPFD ��REPLACE�CURRENT�%&,!'3�VALUE

PUSHFD ��GET�NEW�%&,!'3

POP EAX ��STORE�NEW�%&,!'3�IN�%!8

XOR EAX��ECX ��CANÖT�TOGGLE�!#�BIT��PROCESSOR������

MOV ?CPU?TYPE��� ��TURN�ON�������PROCESSOR�FLAG

JZ END?CPU?TYPE ��JUMP�IF�������PROCESSOR

PUSH ECX

POPFD ��RESTORE�!#�BIT�IN�%&,!'3�FIRST

� )NTEL����PROCESSOR�CHECK

� #HECKING�FOR�ABILITY�TO�SET�CLEAR�)$�FLAG��"IT���	�IN�%&,!'3

� WHICH�INDICATES�THE�PRESENCE�OF�A�PROCESSOR�WITH�THE�#05)$

� INSTRUCTION�

����

CHECK?������

MOV ?CPU?TYPE��� ��TURN�ON�������PROCESSOR�FLAG

MOV EAX��ECX ��GET�ORIGINAL�%&,!'3

XOR EAX��������H ��FLIP�)$�BIT�IN�%&,!'3

PUSH EAX ��SAVE�NEW�%&,!'3�VALUE�ON�STACK

POPFD ��REPLACE�CURRENT�%&,!'3�VALUE

PUSHFD ��GET�NEW�%&,!'3

POP EAX ��STORE�NEW�%&,!'3�IN�%!8

XOR EAX��ECX ��CANÖT�TOGGLE�)$�BIT�

JE END?CPU?TYPE ��PROCESSOR������

� %XECUTE�#05)$�INSTRUCTION�TO�NOT�DETERMINE�VENDOR��FAMILY�

� MODEL��STEPPING�AND�FEATURES���&OR�THE�PURPOSE�OF�THIS

� CODE��ONLY�THE�INITIAL�SET�OF�#05)$�INFORMATION�IS�SAVED�

MOV ?CPUID?FLAG��� ��FLAG�INDICATING�USE�OF�#05)$�INST�

PUSH EBX ��SAVE�REGISTERS

PUSH ESI

PUSH EDI

MOV EAX��� ��SET�UP�FOR�#05)$�INSTRUCTION

#05?)$ ��GET�AND�SAVE�VENDOR�)$

MOV DWORD�PTR�?VENDOR?ID��EBX

MOV DWORD�PTR�?VENDOR?ID;��=��EDX

MOV DWORD�PTR�?VENDOR?ID;��=��ECX

CMP DWORD�PTR�INTEL?ID��EBX

JNE END?CPUID?TYPE

CMP DWORD�PTR�INTEL?ID;��=��EDX

JNE END?CPUID?TYPE
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CMP DWORD�PTR�INTEL?ID;��=��ECX

JNE END?CPUID?TYPE ��IF�NOT�EQUAL��NOT�AN�)NTEL�PROCESSOR

MOV ?INTEL?#05��� ��INDICATE�AN�)NTEL�PROCESSOR

CMP EAX��� ��MAKE�SURE���IS�VALID�INPUT�FOR�#05)$

JL END?CPUID?TYPE ��IF�NOT��JUMP�TO�END

MOV EAX���

#05?)$ ��GET�FAMILY�MODEL�STEPPING�FEATURES

MOV ?CPU?SIGNATURE��EAX

MOV ?FEATURES?EBX��EBX

MOV ?FEATURES?EDX��EDX

MOV ?FEATURES?ECX��ECX

SHR EAX��� ��ISOLATE�FAMILY

AND EAX���FH

MOV ?CPU?TYPE��AL ��SET�?CPU?TYPE�WITH�FAMILY

END?CPUID?TYPE�

POP EDI ��RESTORE�REGISTERS

POP ESI

POP EBX

�

� COMMENT�THIS�LINE�FOR���
BIT�SEGMENTS

�

�����

END?CPU?TYPE�

RET

?GET?CPU?TYPE ENDP

�






































































PUBLIC ?GET?FPU?TYPE

?GET?FPU?TYPE PROC

� 4HIS�PROCEDURE�DETERMINES�THE�TYPE�OF�&05�IN�A�SYSTEM

� AND�SETS�THE�?FPU?TYPE�VARIABLE�WITH�THE�APPROPRIATE�VALUE�

� !LL�REGISTERS�ARE�USED�BY�THIS�PROCEDURE��NONE�ARE�PRESERVED�

� #OPROCESSOR�CHECK

� 4HE�ALGORITHM�IS�TO�DETERMINE�WHETHER�THE�FLOATING
POINT

� STATUS�AND�CONTROL�WORDS�ARE�PRESENT���)F�NOT��NO

� COPROCESSOR�EXISTS���)F�THE�STATUS�AND�CONTROL�WORDS�CAN

� BE�SAVED��THE�CORRECT�COPROCESSOR�IS�THEN�DETERMINED

� DEPENDING�ON�THE�PROCESSOR�TYPE���4HE�)NTEL����PROCESSOR�CAN

� WORK�WITH�EITHER�AN�)NTEL����.$0�OR�AN�)NTEL����.$0�

� 4HE�INFINITY�OF�THE�COPROCESSOR�MUST�BE�CHECKED�TO�DETERMINE

� THE�CORRECT�COPROCESSOR�TYPE�

FNINIT ��RESET�&0�STATUS�WORD

MOV FP?STATUS���A�AH ��INITIALIZE�TEMP�WORD�TO�NON
ZERO

FNSTSW FP?STATUS ��SAVE�&0�STATUS�WORD

MOV AX��FP?STATUS ��CHECK�&0�STATUS�WORD

CMP AL��� ��WAS�CORRECT�STATUS�WRITTEN

MOV ?FPU?TYPE��� ��NO�&05�PRESENT

JNE END?FPU?TYPE
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CHECK?CONTROL?WORD�

FNSTCW FP?STATUS ��SAVE�&0�CONTROL�WORD

MOV AX��FP?STATUS ��CHECK�&0�CONTROL�WORD

AND AX�����FH ��SELECTED�PARTS�TO�EXAMINE

CMP AX���FH ��WAS�CONTROL�WORD�CORRECT

MOV ?FPU?TYPE���

JNE END?FPU?TYPE ��INCORRECT�CONTROL�WORD��NO�&05

MOV ?FPU?TYPE���

� ������������CHECK�FOR�THE�)NTEL����PROCESSOR

CHECK?INFINITY�

CMP ?CPU?TYPE���

JNE END?FPU?TYPE

FLD� ��MUST�USE�DEFAULT�CONTROL�FROM�&.).)4

FLDZ ��FORM�INFINITY

FDIV �������)NTEL����.$0�SAY��INF���
INF

FLD ST ��FORM�NEGATIVE�INFINITY

FCHS ��)NTEL����.$0�SAYS��INF����
INF

FCOMPP ��SEE�IF�THEY�ARE�THE�SAME

FSTSW FP?STATUS ��LOOK�AT�STATUS�FROM�&#/-00

MOV AX��FP?STATUS

MOV ?FPU?TYPE��� ��STORE�)NTEL����.$0�FOR�&05�TYPE

SAHF ��SEE�IF�INFINITIES�MATCHED

JZ END?FPU?TYPE ��JUMP�IF������OR�)NTEL����IS�PRESENT

MOV ?FPU?TYPE��� ��STORE�)NTEL����.$0�FOR�&05�TYPE

END?FPU?TYPE�

RET

?GET?FPU?TYPE ENDP

END

Example 2.  Processor Identification Procedure in Assembly Language

� &ILENAME���CPUID�B�ASM

� #OPYRIGHT������������������������������BY�)NTEL�#ORP�

�

� 4HIS�PROGRAM�HAS�BEEN�DEVELOPED�BY�)NTEL�#ORPORATION���)NTEL

� HAS�VARIOUS�INTELLECTUAL�PROPERTY�RIGHTS�WHICH�IT�MAY�ASSERT

� UNDER�CERTAIN�CIRCUMSTANCES��SUCH�AS�IF�ANOTHER

� MANUFACTURERÖS�PROCESSOR�MIS
IDENTIFIES�ITSELF�AS�BEING

� Ø'ENUINE)NTELÙ�WHEN�THE�#05)$�INSTRUCTION�IS�EXECUTED�

�

� )NTEL�SPECIFICALLY�DISCLAIMS�ALL�WARRANTIES��EXPRESS�OR

� IMPLIED��AND�ALL�LIABILITY��INCLUDING�CONSEQUENTIAL�AND

� OTHER�INDIRECT�DAMAGES��FOR�THE�USE�OF�THIS�PROGRAM�

� INCLUDING�LIABILITY�FOR�INFRINGEMENT�OF�ANY�PROPRIETARY

� RIGHTS��AND�INCLUDING�THE�WARRANTIES�OF�MERCHANTABILITY�AND

� FITNESS�FOR�A�PARTICULAR�PURPOSE���)NTEL�DOES�NOT�ASSUME�ANY

� RESPONSIBILITY�FOR�ANY�ERRORS�WHICH�MAY�APPEAR�IN�THIS

� PROGRAM�NOR�ANY�RESPONSIBILITY�TO�UPDATE�IT�

�

� 4HIS�PROGRAM�CONTAINS�THREE�PARTS�

� 0ART���� )DENTIFIES�PROCESSOR�TYPE�IN�THE�VARIABLE

� ?CPU?TYPE�

�
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� 0ART���� )DENTIFIES�&05�TYPE�IN�THE�VARIABLE�?FPU?TYPE�

�

� 0ART���� 0RINTS�OUT�THE�APPROPRIATE�MESSAGE���4HIS�PART�IS

� SPECIFIC�TO�THE�$/3�ENVIRONMENT�AND�USES�THE�$/3

� SYSTEM�CALLS�TO�PRINT�OUT�THE�MESSAGES�

�

� 4HIS�PROGRAM�HAS�BEEN�TESTED�WITH�THE�-ICROSOFT�$EVELOPER�3TUDIO��)F

� THIS�CODE�IS�ASSEMBLED�WITH�NO�OPTIONS�SPECIFIED�AND�LINKED

� WITH�THE�CPUID�A�MODULE��IT�CORRECTLY�IDENTIFIES�THE�CURRENT

� )NTEL���������������������������������0ENTIUM�2	��0ENTIUM�2	�0RO�

������AND�0ENTIUM�2	�))�PROCESSORS�IN�THE�REAL
ADDRESS�MODE�

�

� 4O�ASSEMBLE�THIS�CODE�WITH�4!3-��ADD�THE�*5-03�DIRECTIVE�

� JUMPS ��5NCOMMENT�THIS�LINE�FOR�4!3-

4)4,% CPUID�B

�

� COMMENT�THIS�LINE�FOR���
BITE�SEGMENTS

�

$/33%'

�

� UNCOMMENT�THE�FOLLOWING���LINES�FOR���
BIT�SEGMENTS

�

� ����

� �MODEL FLAT

�

� COMMENT�THE�FOLLOWING�LINE�FOR���
BIT�SEGMENTS

�

�MODEL SMALL

�STACK ���H

�DATA

EXTRN ?CPU?TYPE�� BYTE

EXTRN ?FPU?TYPE�� BYTE

EXTRN ?CPUID?FLAG� BYTE

EXTRN ?INTEL?#05�� BYTE

EXTRN ?VENDOR?ID�� BYTE

������EXTRN ?SEP?FLAG� BYTE

EXTRN ?CPU?SIGNATURE� DWORD

EXTRN ?FEATURES?ECX� DWORD

EXTRN ?FEATURES?EDX� DWORD

EXTRN ?FEATURES?EBX� DWORD

� 4HE�PURPOSE�OF�THIS�CODE�IS�TO�IDENTIFY�THE�PROCESSOR�AND

� COPROCESSOR�THAT�IS�CURRENTLY�IN�THE�SYSTEM���4HE�PROGRAM

� FIRST�DETERMINES�THE�PROCESSOR�TYPE���4HEN�IT�DETERMINES

� WHETHER�A�COPROCESSOR�EXISTS�IN�THE�SYSTEM���)F�A

� COPROCESSOR�OR�INTEGRATED�COPROCESSOR�EXISTS��THE�PROGRAM

� IDENTIFIES�THE�COPROCESSOR�TYPE���4HE�PROGRAM�THEN�PRINTS

� THE�PROCESSOR�AND�FLOATING�POINT�PROCESSORS�PRESENT�AND�TYPE�

�CODE

������COMMENT�THIS�LINE�FOR���
BIT�SEGMENTS

�����

START�

������COMMENT�THE�NEXT�THREE�LINES�FOR���
BIT�SEGMENTS
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MOV AX�� DATA

MOV DS��AX ��SET�SEGMENT�REGISTER

MOV ES��AX ��SET�SEGMENT�REGISTER

AND SP��NOT�� ��ALIGN�STACK�TO�AVOID�!#�FAULT

CALL ?GET?CPU?TYPE ��DETERMINE�PROCESSOR�TYPE

CALL ?GET?FPU?TYPE

CALL PRINT

MOV AX���C��H ��TERMINATE�PROGRAM

INT ��H

�






































































EXTRN ?GET?CPU?TYPE��PROC

�






































































EXTRN ?GET?FPU?TYPE��PROC

�






































































&05?&,!' EQU�����H

6-%?&,!' EQU�����H

$%?&,!' EQU�����H

03%?&,!' EQU�����H

43#?&,!' EQU�����H

-32?&,!' EQU�����H

0!%?&,!' EQU�����H

-#%?&,!' EQU�����H

#8�?&,!' EQU�����H

!0)#?&,!' EQU�����H

3%0?&,!' EQU�����H

-422?&,!' EQU�����H

0'%?&,!' EQU�����H

-#!?&,!' EQU�����H

#-/6?&,!' EQU�����H

--8?&,!' EQU�������H

�DATA

ID?MSG DB Ø4HIS�SYSTEM�HAS�A�Ù

CP?ERROR DB ØN�UNKNOWN�PROCESSOR�Ù

CP?���� DB ØN�����������PROCESSOR�Ù

CP?��� DB ØN�������PROCESSOR�Ù

CP?��� DB ØN�������PROCESSOR�Ù

CP?��� DB ØN������$8�������$8��PROCESSOR�ORÙ

DB Ø������38�MATH�COPROCESSOR�Ù

CP?���SX DB ØN������38�PROCESSOR�Ù

FP?���� DB Ø�AND�AN������MATH�COPROCESSOR�Ù

FP?��� DB Ø�AND�AN�������MATH�COPROCESSOR�Ù

FP?��� DB Ø�AND�AN�������MATH�COPROCESSOR�Ù

INTEL���?MSG DB Ø�'ENUINE�)NTEL����4-	�PROCESSOR�Ù

INTEL���DX?MSG DB Ø�'ENUINE�)NTEL����4-	�$8�PROCESSOR�Ù

INTEL���SX?MSG DB Ø�'ENUINE�)NTEL����4-	�38�PROCESSOR�Ù

INTELDX�?MSG DB Ø�'ENUINE�)NTEL$8��4-	�PROCESSOR�Ù
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INTELSX�?MSG DB Ø�'ENUINE�)NTEL38��4-	�PROCESSOR�Ù

INTELDX�?MSG DB Ø�'ENUINE�)NTEL$8��4-	�PROCESSOR�Ù

INTELDX�WB?MSG DB Ø�'ENUINE�7RITE
"ACK�%NHANCEDÙ

DB Ø�)NTEL$8��4-	�PROCESSOR�Ù

PENTIUM?MSG DB Ø�'ENUINE�)NTEL�0ENTIUM�2	�PROCESSOR�Ù

PENTIUMPRO?MSG DB Ø�'ENUINE�)NTEL�0ENTIUM�2	�0RO�PROCESSOR�Ù

PENTIUMII?MSG DB Ø�'ENUINE�)NTEL�0ENTIUM�2	�))�PROCESSOR�Ù

UNKNOWN?MSG DB ØN�UNKNOWN�'ENUINE�)NTEL�PROCESSOR�Ù

��4HE�FOLLOWING����ENTRIES�MUST�STAY�INTACT�AS�AN�ARRAY

INTEL?���?� DW OFFSET�INTEL���DX?MSG

INTEL?���?� DW OFFSET�INTEL���DX?MSG

INTEL?���?� DW OFFSET�INTEL���SX?MSG

INTEL?���?� DW OFFSET�INTELDX�?MSG

INTEL?���?� DW OFFSET�INTEL���?MSG

INTEL?���?� DW OFFSET�INTELSX�?MSG

INTEL?���?� DW OFFSET�INTEL���?MSG

INTEL?���?� DW OFFSET�INTELDX�WB?MSG

INTEL?���?� DW OFFSET�INTELDX�?MSG

INTEL?���?� DW OFFSET�INTEL���?MSG

INTEL?���?A DW OFFSET�INTEL���?MSG

INTEL?���?B DW OFFSET�INTEL���?MSG

INTEL?���?C DW OFFSET�INTEL���?MSG

INTEL?���?D DW OFFSET�INTEL���?MSG

INTEL?���?E DW OFFSET�INTEL���?MSG

INTEL?���?F DW OFFSET�INTEL���?MSG

�

�����COMMENT�THE�ABOVE�ENTRIES�FOR�THE�ARRAY���UNCOMMENT�THE�ENTRIES�BELOW�FOR

�����FOR���
BIT�SEGMENTS

�

�INTEL?���?� DD OFFSET�INTEL���DX?MSG

�INTEL?���?� DD OFFSET�INTEL���DX?MSG

�INTEL?���?� DD OFFSET�INTEL���SX?MSG

�INTEL?���?� DD OFFSET�INTELDX�?MSG

�INTEL?���?� DD OFFSET�INTEL���?MSG

�INTEL?���?� DD OFFSET�INTELSX�?MSG

�INTEL?���?� DD OFFSET�INTEL���?MSG

�INTEL?���?� DD OFFSET�INTELDX�WB?MSG

�INTEL?���?� DD OFFSET�INTELDX�?MSG

�INTEL?���?� DD OFFSET�INTEL���?MSG

�INTEL?���?A DD OFFSET�INTEL���?MSG

�INTEL?���?B DD OFFSET�INTEL���?MSG

�INTEL?���?C DD OFFSET�INTEL���?MSG

�INTEL?���?D DD OFFSET�INTEL���?MSG

�INTEL?���?E DD OFFSET�INTEL���?MSG

�INTEL?���?F DD OFFSET�INTEL���?MSG

��END�OF�ARRAY

FAMILY?MSG DB ������Ù0ROCESSOR�&AMILY����Ù

MODEL?MSG DB ������Ù-ODEL���������������Ù

STEPPING?MSG DB ������Ù3TEPPING�����������Ø

CR?LF DB ������Ù�Ù

TURBO?MSG DB ������Ù4HE�PROCESSOR�IS�AN�/VER$RIVE�2	Ù

DB Ø�UPGRADE�PROCESSOR�Ù

DP?MSG DB ������Ù4HE�PROCESSOR�IS�THE�UPGRADEÙ
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DB Ø�PROCESSOR�IN�A�DUAL�PROCESSOR�SYSTEM�Ù

FPU?MSG DB ������Ù4HE�PROCESSOR�CONTAINS�AN�ON
CHIPÙ

DB Ø�&05�Ù

VME?MSG DB ������Ù4HE�PROCESSOR�SUPPORTS�6IRTUALÙ

DB Ø�-ODE�%XTENSIONS�Ù

DE?MSG DB ������Ù4HE�PROCESSOR�SUPPORTS�$EBUGGINGÙ

DB Ø�%XTENSIONS�Ù

PSE?MSG DB ������Ù4HE�PROCESSOR�SUPPORTS�0AGE�3IZEÙ

DB Ø�%XTENSIONS�Ù

TSC?MSG DB ������Ù4HE�PROCESSOR�SUPPORTS�4IME�3TAMPÙ

DB Ø�#OUNTER�Ù

MSR?MSG DB ������Ù4HE�PROCESSOR�SUPPORTS�-ODELÙ

DB Ø�3PECIFIC�2EGISTERS�Ù

PAE?MSG DB ������Ù4HE�PROCESSOR�SUPPORTS�0HYSICALÙ

DB Ø�!DDRESS�%XTENSIONS�Ù

MCE?MSG DB ������Ù4HE�PROCESSOR�SUPPORTS�-ACHINEÙ

DB Ø�#HECK�%XCEPTIONS�Ù

CX�?MSG DB ������Ù4HE�PROCESSOR�SUPPORTS�THEÙ

DB Ø�#-08#('�"�INSTRUCTION�Ù

APIC?MSG DB ������Ù4HE�PROCESSOR�CONTAINS�AN�ON
CHIPÙ

DB Ø�!0)#�Ù

SEP?MSG DB����������Ù4HE�PROCESSOR�SUPPORTS�&AST�3YSTEMÙ

DB Ø�#ALL�Ù

NO?SEP?MSG DB ������Ù4HE�PROCESSOR�DOES�NOT�SUPPORT�&ASTÙ

DB Ø�3YSTEM�#ALL�Ù

MTRR?MSG DB ������Ù4HE�PROCESSOR�SUPPORTS�-EMORY�4YPEÙ

DB Ø�2ANGE�2EGISTERS�Ù

PGE?MSG DB ������Ù4HE�PROCESSOR�SUPPORTS�0AGE�'LOBALÙ

DB Ø�%NABLE�Ù

MCA?MSG DB ������Ù4HE�PROCESSOR�SUPPORTS�-ACHINEÙ

DB Ø�#HECK�!RCHITECTURE�Ù

CMOV?MSG DB ������Ù4HE�PROCESSOR�SUPPORTS�#ONDITIONALÙ

DB Ø�-OVE�)NSTRUCTION�Ù

MMX?MSG DB ������Ù4HE�PROCESSOR�SUPPORTS�)NTEL�!RCHITECTUREÙ

DB Ø�--8�4-	�4ECHNOLOGY�Ù

NOT?INTEL DB ØT�LEAST�AN�������PROCESSOR�Ù

DB ������Ù)T�DOES�NOT�CONTAIN�A�'ENUINEÙ

DB Ø)NTEL�PART�AND�AS�A�RESULT�Ù

DB ØTHEÙ�������Ù#05)$Ù

DB Ø�DETECTION�INFORMATION�CANNOT�BEÙ

DB ØDETERMINED�AT�THIS�TIME��Ù

!3#?-3' -!#2/ MSG

,/#!, ASCII?DONE ��LOCAL�LABEL

ADD AL����H

CMP AL����H ��IS�IT��
��

JLE ASCII?DONE

ADD AL����H

ASCII?DONE�

MOV BYTE�PTR�MSG;��=��AL

MOV DX��OFFSET�MSG

MOV AH���H

INT ��H

%.$-
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�CODE

�

� COMMENT�THE�FOLLOWING�LINE�FOR���
BIT�SEGMENTS

�

�����

�

������UNCOMMENT�THE�FOLLOWING�LINE�FOR���
BIT�SEGMENTS

�

� ����

�

PRINT PROC

� 4HIS�PROCEDURE�PRINTS�THE�APPROPRIATE�CPUID�STRING�AND

� NUMERIC�PROCESSOR�PRESENCE�STATUS���)F�THE�#05)$�INSTRUCTION

� WAS�USED��THIS�PROCEDURE�PRINTS�OUT�THE�#05)$�INFO�

� !LL�REGISTERS�ARE�USED�BY�THIS�PROCEDURE��NONE�ARE

� PRESERVED�

�

� )N�THE�BALANCE�OF�THE�ASSEMBLY�CODE�THERE�ARE�LINES�THAT�ARE�REQUIRED�FOR

� TOOLS�THAT�SUPPORT���
BIT�SEGMENTS�ONLY���)F�PROBLEMS�OCCUR�DURING�THE

� BUILD�PROCESS��TRY�UNCOMMENTING�THE�LINES�THAT�ARE�NEAR�DUPLICATES�OF�THE

� LINES�FOLLOWING�THEM���4HESE�WILL�BE�THE�NECESSARY�CHANGES�TO�GET�CODE�FOR

� ��
BIT�SEGMENTS�

� MOV EDX��OFFSET�ID?MSG

MOV DX��OFFSET�ID?MSG ��PRINT�INITIAL�MESSAGE

MOV AH���H

INT ��H

CMP ?CPUID?FLAG��� ��IF�SET�TO����PROCESSOR

����SUPPORTS�#05)$�INSTRUCTION

JE PRINT?CPUID?DATA ��PRINT�DETAILED�#05)$�INFO

PRINT?���

CMP ?CPU?TYPE���

JNE PRINT?���

MOV DX��OFFSET�CP?����

MOV AH���H

INT ��H

CMP ?FPU?TYPE���

JE END?PRINT

� MOV EDX��OFFSET�FP?����

MOV DX��OFFSET�FP?����

MOV AH���H

INT ��H

JMP END?PRINT

PRINT?����

CMP ?CPU?TYPE���

JNE PRINT?���

� MOV EDX��OFFSET�CP?���

MOV DX��OFFSET�CP?���

MOV AH���H

INT ��H

CMP ?FPU?TYPE���

JE END?PRINT



AP-485 E

28

6/25/97 4:08 PM    24161807.DOC

INTEL CONFIDENTIAL
(until publication date)

PRINT?����

� MOV�EDX��OFFSET�FP?���

MOV DX��OFFSET�FP?���

MOV AH���H

INT ��H

JMP END?PRINT

PRINT?����

CMP ?CPU?TYPE���

JNE PRINT?���

� MOV EDX��OFFSET�CP?���

MOV DX��OFFSET�CP?���

MOV AH���H

INT ��H

CMP ?FPU?TYPE���

JE END?PRINT

CMP ?FPU?TYPE���

JE PRINT?���

� MOV EDX��OFFSET�FP?���

MOV DX��OFFSET�FP?���

MOV AH���H

INT ��H

JMP END?PRINT

PRINT?����

CMP ?CPU?TYPE���

JNE PRINT?UNKNOWN ��)NTEL�PROCESSORS�WILL�HAVE

� MOV EDX��OFFSET�CP?���SX

MOV DX��OFFSET�CP?���SX ���#05)$�INSTRUCTION

CMP ?FPU?TYPE���

JE PRINT?���SX

� MOV EDX��OFFSET�CP?���

MOV DX��OFFSET�CP?���

PRINT?���SX�

MOV AH���H

INT ��H

JMP END?PRINT

PRINT?UNKNOWN�

� MOV EDX��OFFSET�CP?ERROR

MOV DX��OFFSET�CP?ERROR

JMP PRINT?���SX

PRINT?CPUID?DATA�

����

CMP ?INTEL?#05��� ��CHECK�FOR�GENUINE�)NTEL

JNE NOT?'ENUINE)NTEL ����PROCESSOR

PRINT?���?TYPE�

CMP ?CPU?TYPE��� ��IF����PRINT�������PROCESSOR

JNE PRINT?PENTIUM?TYPE

� MOV EAX��DWORD�PTR�?CPU?SIGNATURE

MOV AX��WORD�PTR�?CPU?SIGNATURE

SHR AX���
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AND EAX���FH ��ISOLATE�MODEL

� MOV EDX��INTEL?���?�;EAX
�=

MOV DX��INTEL?���?�;EAX
�=

JMP PRINT?COMMON

PRINT?PENTIUM?TYPE�

CMP ?CPU?TYPE��� ��IF����PRINT�0ENTIUM�PROCESSOR

JNE PRINT?PENTIUMPRO?TYPE

� MOV EDX� OFFSET�PENTIUM?MSG

MOV DX��OFFSET�PENTIUM?MSG

JMP PRINT?COMMON

PRINT?PENTIUMPRO?TYPE�

CMP ?CPU?TYPE��� ��IF�����MODEL����PRINT�0ENTIUM

��0RO�PROCESSOR

JNE PRINT?UNKNOWN?TYPE

� MOV EAX��DWORD�PTR�?CPU?SIGNATURE

������MOV AX��WORD�PTR�?CPU?SIGNATURE

SHR AX���

AND���EAX���FH ��ISOLATE�MODEL

������CMP���EAX���

������JGE���PRINT?PENTIUMII?TYPE

������CMP EAX���

JNE PRINT?UNKNOWN?TYPE ��INCORRECT�MODEL�NUMBER����

MOV ?SEP?FLAG��� ��DOES�NOT�SUPPORT�&AST�3YSTEM

��#ALL

� MOV EDX��OFFSET�PENTIUMPRO?MSG

MOV DX��OFFSET�PENTIUMPRO?MSG

JMP PRINT?COMMON

PRINT?PENTIUMII?TYPE�

CMP EAX��� ��IF�����MODEL����PRINT�0ENTIUM

��))�PROCESSOR

JNE PRINT?UNKNOWN?TYPE

� MOV EAX��DWORD�PTR�?CPU?SIGNATURE

MOV AX��WORD�PTR�?CPU?SIGNATURE

AND AL���FH ��ISOLATE�STEPPING

������CMP AL���

JL NO?SEP

������MOV ?SEP?FLAG���

� MOV EDX��OFFSET�PENTIUMII?MSG

MOV DX��OFFSET�PENTIUMII?MSG

JMP PRINT?COMMON

NO?SEP�

MOV ?SEP?FLAG��� ��STEPPING�DOES�NOT�SUPPORT

��&AST�3YSTEM�#ALL

� MOV EDX��OFFSET�PENTIUMII?MSG

MOV DX��OFFSET�PENTIUMII?MSG

JMP PRINT?COMMON

PRINT?UNKNOWN?TYPE�

� MOV EDX��OFFSET�UNKNOWN?MSG

MOV DX��OFFSET�UNKNOWN?MSG ��IF�NEITHER��PRINT�UNKNOWN

PRINT?COMMON�
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MOV AH���H

INT ��H

��PRINT�FAMILY��MODEL��AND�STEPPING

PRINT?FAMILY�

MOV AL��?CPU?TYPE

!3#?-3' FAMILY?MSG ��PRINT�FAMILY�MSG

PRINT?MODEL�

� MOV EAX��DWORD�PTR�?CPU?SIGNATURE

MOV AX��WORD�PTR�?CPU?SIGNATURE

SHR AX���

AND AL���FH

!3#?-3' MODEL?MSG ��PRINT�MODEL�MSG

PRINT?STEPPING�

� MOV EAX��DWORD�PTR�?CPU?SIGNATURE

MOV AX��WORD�PTR�?CPU?SIGNATURE

AND AL���FH

!3#?-3' STEPPING?MSG ��PRINT�STEPPING�MSG

PRINT?UPGRADE�

� MOV EAX��DWORD�PTR�?CPU?SIGNATURE

MOV AX��WORD�PTR�?CPU?SIGNATURE

TEST AX������H ��CHECK�FOR�TURBO�UPGRADE

JZ CHECK?DP

� MOV EDX��OFFSET�TURBO?MSG

MOV DX��OFFSET�TURBO?MSG

MOV AH���H

INT ��H

JMP PRINT?FEATURES

CHECK?DP�

TEST AX������H ��CHECK�FOR�DUAL�PROCESSOR

JZ PRINT?FEATURES

� MOV EDX��OFFSET�DP?MSG

MOV DX��OFFSET�DP?MSG

MOV AH���H

INT ��H

PRINT?FEATURES�

� MOV EAX��DWORD�PTR�?FEATURES?EDX

MOV AX��WORD�PTR�?FEATURES?EDX

AND AX��&05?&,!' ��CHECK�FOR�&05

JZ CHECK?6-%

� MOV EDX��OFFSET�FPU?MSG

MOV DX��OFFSET�FPU?MSG

MOV AH���H

INT ��H

CHECK?6-%�

� MOV EAX��DWORD�PTR�?FEATURES?EDX

MOV AX��WORD�PTR�?FEATURES?EDX

AND AX��6-%?&,!' ��CHECK�FOR�6-%

JZ CHECK?$%
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� MOV EAX��OFFSET�VME?MSG

MOV DX��OFFSET�VME?MSG

MOV AH���H

INT ��H

CHECK?$%�

� MOV EAX��DWORD�PTR�?FEATURES?EDX

MOV AX��WORD�PTR�?FEATURES?EDX

AND AX��$%?&,!' ��CHECK�FOR�$%

JZ CHECK?03%

� MOV EDX��OFFSET�DE?MSG

MOV DX��OFFSET�DE?MSG

MOV AH���H

INT ��H

CHECK?03%�

� MOV EAX��DWORD�PTR�?FEATURES?EDX

MOV AX��WORD�PTR�?FEATURES?EDX

AND AX��03%?&,!' ��CHECK�FOR�03%

JZ CHECK?43#

� MOV EDX��OFFSET�PSE?MSG

MOV DX��OFFSET�PSE?MSG

MOV AH���H

INT ��H

CHECK?43#�

� MOV EAX��DWORD�PTR�?FEATURES?EDX

MOV AX��WORD�PTR�?FEATURES?EDX

AND AX��43#?&,!' ��CHECK�FOR�43#

JZ CHECK?-32

� MOV EDX��OFFSET�TSC?MSG

MOV DX��OFFSET�TSC?MSG

MOV AH���H

INT ��H

CHECK?-32�

� MOV EAX��DWORD�PTR�?FEATURES?EDX

MOV AX��WORD�PTR�?FEATURES?EDX

AND AX��-32?&,!' ��CHECK�FOR�-32

JZ CHECK?0!%

� MOV EDX��OFFSET�MSR?MSG

MOV DX��OFFSET�MSR?MSG

MOV AH���H

INT ��H

CHECK?0!%�

� MOV EAX��DWORD�PTR�?FEATURES?EDX

MOV AX��WORD�PTR�?FEATURES?EDX

AND AX��0!%?&,!' ��CHECK�FOR�0!%

JZ CHECK?-#%

� MOV� EDX��OFFSET�PAE?MSG

MOV DX��OFFSET�PAE?MSG

MOV AH���H

INT ��H

CHECK?-#%�
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� MOV EAX��DWORD�PTR�?FEATURES?EDX

MOV AX��WORD�PTR�?FEATURES?EDX

AND AX��-#%?&,!' ��CHECK�FOR�-#%

JZ CHECK?#8�

� MOV EDX��OFFSET�MCE?MSG

MOV DX��OFFSET�MCE?MSG

MOV AH���H

INT ��H

CHECK?#8��

� MOV EAX��DWORD�PTR�?FEATURES?EDX

MOV AX��WORD�PTR�?FEATURES?EDX

AND AX��#8�?&,!' ��CHECK�FOR�#-08#('�"

JZ CHECK?!0)#

� MOV EDX��OFFSET�CX�?MSG

MOV DX��OFFSET�CX�?MSG

MOV AH���H

INT ��H

CHECK?!0)#�

� MOV EAX��DWORD�PTR�?FEATURES?EDX

MOV AX��WORD�PTR�?FEATURES?EDX

AND AX��!0)#?&,!' ��CHECK�FOR�!0)#

JZ CHECK?3%0

� MOV EDX��OFFSET�APIC?MSG

MOV DX��OFFSET�APIC?MSG

MOV AH���H

INT ��H

CHECK�3%0�

CMP ?SEP?FLAG���

JNE PRINT?NO?SEP

� MOV EDX��OFFSET�SEP?MSG

MOV DX��OFFSET�SEP?MSG

MOV AH���H

INT ��H

JMP CHECK?-422

PRINT?NO?SEP�

� MOV EDX��OFFSET�?NO?SEP?MSG

MOV DX��OFFSET�NO?SEP?MSG

MOV AH���H

INT� ��H

CHECK?-422�

� MOV EAX��DWORD�PTR�?FEATURES?EDX

MOV AX��WORD�PTR�?FEATURES?EDX

AND AX��-422?&,!' ��CHECK�FOR�-422

JZ CHECK?0'%

� MOV EDX��OFFSET�MTRR?MSG

MOV DX��OFFSET�MTRR?MSG

MOV AH���H

INT ��H

CHECK?0'%�

� MOV EAX��DWORD�PTR�?FEATURES?EDX
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MOV AX��WORD�PTR�?FEATURES?EDX

AND AX��0'%?&,!' ��CHECK�FOR�0'%

JZ CHECK?-#!

� MOV EDX��OFFSET�PGE?MSG

MOV DX��OFFSET�PGE?MSG

MOV AH���H

INT ��H

CHECK?-#!�

� MOV EAX��DWORD�PTR�?FEATURES?EDX

MOV AX��WORD�PTR�?FEATURES?EDX

AND AX��-#!?&,!' ��CHECK�FOR�-#!

JZ CHECK?#-/6

� MOV EDX��OFFSET�MCA?MSG

MOV DX��OFFSET�MCA?MSG

MOV AH���H

INT ��H

CHECK?#-/6�

� MOV EAX��DWORD�PTR�?FEATURES?EDX

MOV AX��WORD�PTR�?FEATURES?EDX

AND AX��#-/6?&,!' ��CHECK�FOR�#-/6

JZ CHECK?MMX

� MOV EDX��OFFSET�CMOV?MSG

MOV DX��OFFSET�CMOV?MSG

MOV AH���H

INT ��H

#HECK?--8�

� MOV EAX��DWORD�PTR�?FEATURES?EDX

MOV EAX��WORD�PTR�?FEATURES?EDX

AND EAX��--8?&,!' ��CHECK�FOR�--8�TECHNOLOGY

JZ ENDPRINT

� MOV EDX��OFFSET�MMX?MSG

MOV DX��OFFSET�MMX?MSG

MOV AH���H

INT ��H

JMP END?PRINT

NOT?'ENUINE)NTEL�

� MOV EDX��OFFSET�NOT?INTEL

MOV DX��OFFSET�NOT?INTEL

MOV AH���H

INT ��H

END?PRINT�

� MOV EDX��OFFSET�CR?LF

MOV DX��OFFSET�CR?LF

MOV AH���H

INT ��H

RET

PRINT ENDP

END START
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Example 3.  Processor Identification Procedure in the C Language

�
�&ILENAME�����CPUID��C���������������������������������������������
�

�
�#OPYRIGHT������������������������BY�)NTEL�#ORP�


�

�
�������������������������������������������������������������������
�

�
�4HIS�PROGRAM�HAS�BEEN�DEVELOPED�BY�)NTEL�#ORPORATION���)NTEL�HAS��
�

�
�VARIOUS�INTELLECTUAL�PROPERTY�RIGHTS�WHICH�IT�MAY�ASSERT�UNDER����
�

�
�CERTAIN�CIRCUMSTANCES��SUCH�AS�IF�ANOTHER�MANUFACTURERÖS����������
�

�
�PROCESSOR�MIS
IDENTIFIES�ITSELF�AS�BEING�Ø'ENUINE)NTELÙ�WHEN������
�

�
�THE�#05)$�INSTRUCTION�IS�EXECUTED���������������������������������
�

�
�������������������������������������������������������������������
�

�
�)NTEL�SPECIFICALLY�DISCLAIMS�ALL�WARRANTIES��EXPRESS�OR�IMPLIED���
�

�
�AND�ALL�LIABILITY��INCLUDING�CONSEQUENTIAL�AND�OTHER�INDIRECT�����
�

�
�DAMAGES��FOR�THE�USE�OF�THIS�PROGRAM��INCLUDING�LIABILITY�FOR�����
�

�
�INFRINGEMENT�OF�ANY�PROPRIETARY�RIGHTS��AND�INCLUDING�THE���������
�

�
�WARRANTIES�OF�MERCHANTABILITY�AND�FITNESS�FOR�A�PARTICULAR��������
�

�
�PURPOSE���)NTEL�DOES�NOT�ASSUME�ANY�RESPONSIBILITY�FOR�ANY��������
�

�
�ERRORS�WHICH�MAY�APPEAR�IN�THIS�PROGRAM�NOR�ANY�RESPONSIBILITY����
�

�
�TO�UPDATE�IT������������������������������������������������������
�

�
�������������������������������������������������������������������
�

�
�������������������������������������������������������������������
�

�
�4HIS�PROGRAM�CONTAINS�THREE�PARTS���������������������������������
�

�
�0ART����)DENTIFIES�#05�TYPE�IN�THE�VARIABLE�?CPU?TYPE�������������
�

�
�������������������������������������������������������������������
�

�
�0ART����)DENTIFIES�&05�TYPE�IN�THE�VARIABLE�?FPU?TYPE�������������
�

�
�������������������������������������������������������������������
�

�
�0ART����0RINTS�OUT�THE�APPROPRIATE�MESSAGE������������������������
�

�
�������������������������������������������������������������������
�

�
�4HIS�PROGRAM�HAS�BEEN�TESTED�WITH�THE�-ICROSOFT�$EVELOPER�3TUDIO�

�
�)F�THIS�CODE�IS�COMPILED�WITH�NO�OPTIONS�SPECIFIED�AND�LINKED�����
�

�
�WITH�THE�CPUID�A�MODULE��IT�CORRECTLY�IDENTIFIES�THE�CURRENT������
�

�
�)NTEL���������������������������������0ENTIUM�2	��0ENTIUM�2	�0RO��
�

�
�PROCESSORS�AND�0ENTIUM�2	�))�PROCESSORS�IN�THE�REAL
ADDRESS�MODE��
�

�DEFINE�&05?&,!' �X����

�DEFINE�6-%?&,!' �X����

�DEFINE�$%?&,!' �X����

�DEFINE�03%?&,!' �X����

�DEFINE�43#?&,!' �X����

�DEFINE�-32?&,!' �X����

�DEFINE�0!%?&,!' �X����

�DEFINE�-#%?&,!' �X����

�DEFINE�#8�?&,!' �X����

�DEFINE�!0)#?&,!' �X����

�DEFINE�3%0?&,!' �X����

�DEFINE�-422?&,!' �X����

�DEFINE�0'%?&,!' �X����

�DEFINE�-#!?&,!' �X����

�DEFINE�#-/6?&,!' �X����

�DEFINE�--8?&,!' �X������

EXTERN�CHAR�CPU?TYPE�

EXTERN�CHAR�FPU?TYPE�

EXTERN�CHAR�CPUID?FLAG�

EXTERN�CHAR�INTEL?#05�
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EXTERN�CHAR�VENDOR?ID;��=�

EXTERN�LONG�CPU?SIGNATURE�

EXTERN�LONG�FEATURES?ECX�

EXTERN�LONG�FEATURES?EDX�

EXTERN�LONG�FEATURES?EBX�

MAIN�	�[

����GET?CPU?TYPE�	�

����GET?FPU?TYPE�	�

����PRINT�	�

]

PRINT�	�[

����PRINTF�Ø4HIS�SYSTEM�HAS�AÙ	�

����IF��CPUID?FLAG�����	�[

SWITCH��CPU?TYPE	�[

CASE���

����PRINTF�ØN�����������PROCESSORÙ	�

����IF��FPU?TYPE	�PRINTF�Ø�AND�AN������MATH�COPROCESSORÙ	�

����BREAK�

CASE���

����PRINTF�ØN�������PROCESSORÙ	�

����IF��FPU?TYPE	�PRINTF�Ø�AND�AN�������MATH�COPROCESSORÙ	�

����BREAK�

CASE���

����PRINTF�ØN�������PROCESSORÙ	�

����IF��FPU?TYPE�����	

PRINTF�Ø�AND�AN�������MATH�COPROCESSORÙ	�

����ELSE�IF��FPU?TYPE	

PRINTF�Ø�AND�AN�������MATH�COPROCESSORÙ	�

����BREAK�

CASE���

����IF��FPU?TYPE	�PRINTF�ØN������$8�������$8��PROCESSOR�OR�<

�����38�MATH�COPROCESSORÙ	�

����ELSE�PRINTF�ØN������38�PROCESSORÙ	�

����BREAK�

DEFAULT�

����PRINTF�ØN�UNKNOWN�PROCESSORÙ	�

]

����]�ELSE�[

�
�USING�CPUID�INSTRUCTION�
�

IF��INTEL?#05	�[

����IF��CPU?TYPE�����	�[

SWITCH���CPU?SIGNATURE���	��XF	�[

CASE����

CASE����

����PRINTF�Ø�'ENUINE�)NTEL����4-	�$8�PROCESSORÙ	�

����BREAK�

CASE����

����PRINTF�Ø�'ENUINE�)NTEL����4-	�38�PROCESSORÙ	�

����BREAK�

CASE����

����PRINTF�Ø�'ENUINE�)NTEL$8��4-	�PROCESSORÙ	�

����BREAK�

CASE����

����PRINTF�Ø�'ENUINE�)NTEL����4-	�PROCESSORÙ	�
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����BREAK�

CASE����

����PRINTF�Ø�'ENUINE�)NTEL38��4-	�PROCESSORÙ	�

����BREAK�

CASE����

����PRINTF�Ø�'ENUINE�7RITE
"ACK�%NHANCED�<

)NTEL$8��4-	�PROCESSORÙ	�

����BREAK�

CASE����

����PRINTF�Ø�'ENUINE�)NTEL$8��4-	�PROCESSORÙ	�

����BREAK�

DEFAULT�

����PRINTF�Ø�'ENUINE�)NTEL����4-	�PROCESSORÙ	�

]

����]�ELSE�IF��CPU?TYPE�����	

PRINTF�Ø�'ENUINE�)NTEL�0ENTIUM�2	�PROCESSORÙ	�

����ELSE�IF���CPU?TYPE�����	�������CPU?SIGNATURE�����	����XF	�����		

PRINTF�Ø�'ENUINE�)NTEL�0ENTIUM�2	�0RO�PROCES SORÙ	�

����ELSE�IF���CPU?TYPE�����	�������CPU?SIGNATURE�����	����XF	�����		

PRINTF�Ø�'ENUINE�)NTEL�0ENTIUM�2	�))�PROCESSORÙ	�

����ELSE

PRINTF�ØN�UNKNOWN�'ENUINE�)NTEL�PROCESSORÙ	�

����PRINTF�Ø<N0ROCESSOR�&AMILY���8Ù��CPU?TYPE	�

����PRINTF�Ø<N-ODEL��������������8Ù���CPU?SIGNATURE���	��XF	�

����PRINTF�Ø<N3TEPPING�����������8<NÙ��CPU?SIGNATURE��XF	�

����IF��CPU?SIGNATURE����X����	

PRINTF�Ø<N4HE�PROCESSOR�IS�AN�/VER$RIVE�2	UPGRADE�<

PROCESSORÙ	�

����ELSE�IF��CPU?SIGNATURE����X����	

PRINTF�Ø<N4HE�PROCESSOR�IS�THE�UPGRADE�PROCESSOR�<

IN�A�DUAL�PROCESSOR�SYSTEMÙ	�

����IF��FEATURES?EDX���&05?&,!'	

PRINTF�Ø<N4HE�PROCESSOR�CONTAINS�AN�ON
CHIP�&05Ù	�

����IF��FEATURES?EDX���6-%?&,!'	

PRINTF�Ø<N4HE�PROCESSOR�SUPPORTS�6IRTUAL�-ODE�<

%XTENSIONSÙ	�

IF��FEATURES?EDX���$%?&,!'	

PRINTF�Ø<N4HE�PROCESSOR�SUPPORTS�THE�$EBUGGING<

%XTENSIONSÙ	�

����IF��FEATURES?EDX���03%?&,!'	

PRINTF�Ø<N4HE�PROCESSOR�SUPPORTS�0AGE�3IZE�<

%XTENSIONSÙ	�

����IF��FEATURES?EDX���43#?&,!'	

PRINTF�Ø<N4HE�PROCESSOR�SUPPORTS�4I ME�3TAMP�<

#OUNTERÙ	�

����IF��FEATURES?EDX���-32?&,!'	

PRINTF�Ø<N4HE�PROCESSOR�SUPPORTS�-ODEL�3PECIFIC�<

2EGISTERSÙ	�

����IF��FEATURES?EDX���0!%?&,!'	

PRINTF�Ø<N4HE�PROCESSOR�SUPPORTS�0HYSICAL�!DDRESS�<

%XTENSIONÙ	�

����IF��FEATURES?EDX���-#%?&,!'	

PRINTF�Ø<N4HE�PROCESSOR�SUPPORTS�-ACHINE�#HECK�<

%XCEPTIONSÙ	�

����IF��FEATURES?EDX���#8�?&,!'	

PRINTF�Ø<N4HE�PROCESSOR�SUPPORTS�THE�#-08#('�"�<



E AP-485

37

6/25/97 4:08 PM    24161807.DOC

INTEL CONFIDENTIAL
(until publication date)

INSTRUCTIONÙ	�

����IF��FEATURES?EDX���!0)#?&,!'	

PRINTF�Ø<N4HE�PROCESSOR�CONTAINS�AN�ON
CHIP�!0)#Ù	�

����������IF��FEATURES?EDX���3%0?&,!'	�[

�������IF���CPU?TYPE�����	�������CPU?SIGNATURE�����	���XF	����	

���������������������CPU?SIGNATURE����XF	����		

�������������������PRINTF�Ø<N4HE�PROCESSOR�DOES�NOT�SUPPORT�THE�&AST�<

3YSTEM�#ALLÙ	�

����ELSE

�PRINTF�Ø<N4HE�PROCESSOR�SUPPORTS�THE�&AST�3YSTEM�<

#ALLÙ	�

����]

����IF��FEATURES?EDX���-422?&,!'	

PRINTF�Ø<N4HE�PROCESSOR�SUPPORTS�THE�-EMORY�4YPE�<

2ANGE�2EGISTERSÙ	�

����IF��FEATURES?EDX���0'%?&,!'	

PRINTF�Ø<N4HE�PROCESSOR�SUPPORTS�0AGE�'LOBAL�%NABL EÙ	�

����IF��FEATURES?EDX���-#!?&,!'	

���������PRINTF�Ø<N4HE�PROCESSOR�SUPPORTS�THE�-ACHINE�#HECK�<

!RCHITECTUREÙ	�

����IF��FEATURES?EDX���#-/6?&,!'	

PRINTF�Ø<N4HE�PROCESSOR�SUPPORTS�THE�#ONDITIONAL�<

-OVE�)NSTRUCTIONÙ	�

����IF��FEATURES?EDX���--8?&,!'	

PRINTF�Ø<N4HE�PROCESSOR�SUPPORTS�)NTEL�!RCHITECTURE�<

--8�TECHNOLOGYÙ	�

]�ELSE�[

����PRINTF�ØT�LEAST�AN�������PROCESSOR�<N)T�DOES�NOT�<

CONTAIN�A�'ENUINE�)NTEL�PART�AND�AS�A�RESULT��THE<N#05)$�DETECTION�<

INFORMATION�CANNOT�BE�DETERMINED�AT�THIS�TIME�Ù	�

]

����]

����PRINTF�Ø<NÙ	�

]
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