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(54) Titlee METHOD AND APPARATUS FOR MODIFYING THE CONTENTS OF A REVISION IDENTIFICATION REGIS-

(57) Abstract: An embodiment for modifying the contents of a revision identification register includes a revision identification reg-
ister that is both readable and writable (the contents of the revision identification register are modifiable). A revision identification

modification bit is also included. The contents of the revision identification register are only modifiable when the revision identifi-
cation modification bit is set to indicate that writes to the revision identification register will be accepted.
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METHOD AND APPARATUS FOR MODIFYING THE CONTENTS OF A

REVISION IDENTIFICATION REGISTER

Field Of The Invention

[06001] The present invention pertains to the field of computer systems. More
particularly, this invention pertains to the field of revision identification registers.

Backeround of the Invention

[0002] In a typical computer system, many of the computer system devices include
revision identification registers that contain a value that indicates the current revision of
the associated hardware. Typically, every time a device undergoes a revision (often
referred to as a “stepping™), the value stored in the revision identification register is
changed to reflect the new stepping. Prior computer system devices implement the
revision identification registers as read-only registers. In other words, the contents of the
revision identification registers are not modifiable.

[0003] When an operating system is loaded during a computer system boot
process, the operating system typically checks the various revision identification registers
to determine the current steppings of the various devices. The operating system uses the
revision identification information to make decisions regarding which device drivers to
load. When the operating system recognizes a new device stepping, the operating system
loads an updated device driver for that device.

[0004] Computer systems typically include highly-integrated system logic devices
often referred to as “chipsets”. Theses system logic devices may include many functional
units, and many of these functional units may include revision identification registers.

Typically, when a highly-integrated system logic device undergoes a new stepping, most of
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the functional units do not have a change in functionality to warrant a change in the device
driver. However, for each new stepping, each of the revision identification registers
associated with the integrated functional units contain a value that reflects the new
stepping. During the boot process, if the operating system detects a new device stepping,
the operating system will load updated device drivers for the various functional units even
if there is no change in functionality from the previous stepping to the current stepping.

[0005] The loading of updated drivers whether needed or not when a new stepping
is detected poses difficulties for computer system manufacturers. Computer system
manufacturers often build a pre-load of an operating system on one system and then moves
it to an identical system that may have a system logic device with a different silicon
stepping. Upon power-up, the operating system will load new device drivers even if not
needed, thereby increasing manufacturing time.

[0006] The revision identification registers described above are often implemented
in accordance with the Peripheral Component Interconnect (PCI) bus standard (Peripheral

Component Interconnect Local Bus Specification, Rev. 2.2, released December 18, 1998).

Brief Description of the Drawings

[0007] The invention will be understood more fully from the detailed description
given below and from the accompanying drawings of embodiments of the invention which,
however, should not be taken to limit the invention to the specific embodiments described,
but are for explanation and understanding only.

[0008] Figure 1 is a block diagram of one embodiment of a computer system

including modifiable revision identification registers.
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[0009] Figure 2 is a flow diagram of one embodiment of a method for modifying a
value stored in a revision identification register.
[0010] Figure 3 is a flow diagram of an additional embodiment of a method for

modifying a value stored in a revision identification register.

Detailed Description

[0011] An embodiment for modifying the contents of a revision identification
register includes a revision identification register that is both readable and writable (the
contents of the revision identification register are modifiable). A revision identification
modification bit is also included. The contents of the revision identification register are
only modifiable when the revision identification modification bit is set to indicate that
writes to the revision identification register will be accepted. This embodiment is useful in
scenarios where the hardware is updated but the operating system device drivers need not
be updated for a particular functional unit or particular functional units within a highly-
integrated system logic device. In such cases, the pre-operating system boot software
(such as the basic input/output system (BIOS) which is executed before the operating
system is loaded), which is developed specifically for a particular computer system
configuration, can make the decision to place an older revision identification value into the
revision identiﬁcation register before the operating system loads. The operating system
assumes that the hardware has not changed. This prevents the unnecessary enumeration,
search, and reloading of the device drivers, thereby saving manufacturing time.

[0012] Figure 1 is a block diagram of one embodiment of a computer system

including modifiable revision identification registers. The computer system of Figure 1
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includes a processor 110. The processor 110 is coupled to a system logic device 120. The
system logic device 120 may include a memory controller for communicating with a
system memory 130. The system logic device 120 may also include other functional units
including a graphics controller.

[0013] The system logic device 120 is also coupled to an input/output hub 140.
The input/output hub 140 may include a variety of functional units, including, but not
limited to, functional units that provide communication with a universal serial bus (USB)
165, a PCI bus 155, and a disk drive interface 175. The disk drive interface 175 may
communicate with a storage device (not shown) that has stored thereon an operating
system. All or part of the operating system may be loaded into the system memory 130
during the computer system boot process.

[0014] The input/output hub 140 is also coupled to a non-volatile memory 180.
The non-volatile memory 180 may store a basic input/output system (BIOS) or other pre-
operating system software. As used herein, the term “pre-operating system software” is
meant to include any software agents that are executed prior to the operating system
loading during the system boot process. |

[0015] The computer system of Figure 1 includes a number of revision
identification registers. The system logic device 120 includes a revision identification
register 122 and a revision identification modification bit 124. When the revision
identification modification bit 124 is set to the value “1”, the revision identification
register 122 will accept writes. When the revision modification bit 124 reflects a value of

«“0” the revision identification register 122 is read-only (will not accept writes).
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[0016] The input/output hub 140 includes revision identification registers 141,
143, and 145. The input/output hub 140 also includes revision identification modification
bits 142, 144, and 146. The revision identification register 141 and the revision
identification modification bit 142 are associated with the functional unit that provides
communication with the USB 165. The revision identification register 143 and the
revision identification modification bit 144 are associated with the functional unit that
provides communication with the PCI bus 155. The revision identification register 145
and the revision identification modification bit 146 are associated with the functional unit
that provides communication with the disk drive interface 175. Many other possible
embodiments exist where revision identification registers and revision identification
modification bits are associated with any of a wide range of functional units or devices.

[0017] As with the revision identification register 122 and the revision
identification modification bit 124, the revision identification registers 141, 143, and 145
are not modifiable when their associated revision identification modification bits 142, 144,
and 146 contain the value “0”. When the revision identification modification bits 142,
144, and 146 are set to the value “1”, the associated revision identification registers 141,
143, and 145 are modifiable. That is, the revision identification registers 141, 143, and
145 will accept writes.

[0018] The pre-operating system software stored in the non-volatile memory 180
may include code that checks the current values stored in the various revision
identification registers. This code can determine whether to replace the current revision

identification register values with values that reflect previous device steppings.
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[0019] For this example embodiment, the revision identification registers 122, 141,
143, and 145 and the revision identification modification bits 124, 142, 144, and 146 may
be included as part of the PCI configuration spaces associated with the various associated
devices or functional units.

[0020] Although example embodiments described herein discuss a revision
identification modification bit for determining whether an associated revision
identification register is modifiable, other embodiments are possible using more than one
bit.

[0021] Further, although example embodiments described herein include revision
identification modification bits where a value of “1” indicates that an associated revision
identification register is modifiable and a value of “0” indicates a read-only state for the
revision identification register, other embodiments are possible where a value of “0”
indicates that an associated revision identification register is modifiable and a value of “1”
indicates a read-only state for the revision identification register.

[0022] Figure 2 is a flow diagram of one embodiment of a method for modifying a
value stored in a revision identification register. At block 210, a current revision
identification register value is read from a revision identification register. A check is made
at block 220 to determine whether the current revision identification value indicates a first
device stepping. This first device stepping may be the last stepping where any significant
changes in functionality occurred. The term “first device stepping” does not necessarily
mean the original version of a device or functional unit.

[0023] If the current revision identification value indicates the first device

stepping, then no further action is taken. However, if the current revision identification
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value does not indicate the first device stepping, then at block 230 the current revision
identification value is replaced with a value that indicates the first device stepping.

[0024] Figure 3 is a flow diagram of an additional embodiment of a method for
modifying a value stored in a revision identification register. At block 310, a pre-
operating system software agent is executed. At block 320, a value stored in a revision
identification register is read. At block 330, a determination is made as to whether to
modify the value stored in the revision identification register. If the determination is made
to not modify the value stored in the revision identification register, then at 350 an
operating system is loaded. If the determination is made to modify the value stored in the
revision identification register, then the value is modified at block 340 before loading the
operating system at block 350. The operations indicated at blocks 320, 330, and 340 are
performed under control of the pre-operating system software agent.

[0025] In the foregoing specification the invention has been described with
reference to specific exemplary embodiments thereof. It will, however, be evident that
various modifications and changes may be made thereto without departing from the
broader spirit and scope of the invention as set forth in the appended claims. The
specification and drawings are, accordingly, to be regarded in an illustrative rather than in
a restrictive sense.

[0026] Reference in the specification to "an embodiment," "one embodiment,"
“some embodiments,” or "other embodiments" means that a particular feature, structure, or
characteristic described in connection with the embodiments is included in at least some

embodiments, but not necessarily all embodiments, of the invention. The various
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appearances of "an embodiment," "one embodiment," or “some embodiments” are not

necessarily all referring to the same embodiments.
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CLAIMS

What is claimed is:

1. An apparatus, comprising:
a revision identification register that allows modification of the revision

identification register contents.

2. The apparatus of claim 1, further comprising:
a revision identification modification register, the revision identification register
allowing modification of the revision identification register contents when indicated by the

contents of the revision identification modification register.

3. The apparatus of claim 2, wherein the revision identification modification
register includes a single bit, the state of the bit indicating whether the contents of the

revision identification register are currently modifiable.

4. The apparatus of claim 3, wherein a value of “1” in the revision identification
modification register indicates that the revision identification register will accept any value

written to the revision identification register.

5. The apparatus of claim 4, wherein a value of “0” in the revision identification
modification register indicates that the revision identification register will ignore any

writes to the revision identification register.
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6. A method, comprising:

determining whether a current revision identification value stored in a revision
identification register indicates a first device stepping; and

replacing the current revision identification value with a revision identification
value that indicates the first device stepping if the current revision identification value

does not indicate the first device stepping.

7. The method of claim 6, further comprising:
ensuring that a revision identification modification register contains a value that

indicates that the revision identification register will accept writes.

8. The method of claim 7, further comprising:

placing a value in the revision identification modification register that indicates
that the revision identification register will not accept writes, the placing a value in the
revision identification modification register occurring following replacing the current
revision identification value with a revision identification value that indicates the first

device stepping.

9. A method, comprising:
executing a pre-operating system software agent, the pre-operating software agent
to determine whether to modify a value stored in a revision identification register;

modifying the value stored in the revision identification register; and

10
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loading an operating system.

10. The method of claim 9, wherein determining whether to modify the value
stored in the revision identification register includes determining whether the value stored

in the revision identification register indicates a first device stepping.

11. The method of claim 10, wherein modifying the value stored in the revision
identification register includes replacing the value stored in the revision identification
register with a value that indicates the first device stepping if the value stored in the

revision identification register does not indicate the first device stepping.

12. A machine-readable medium having stored thereon instructions which, when
executed by a computer system, causes the computer system to perform a method
comprising:

determining whether a current revision identification value stored in a revision
identification register indicates a first device stepping; and

replacing the current revision identification value with a revision identification
value that indicates the first device stepping if the current revision identification value

does not indicate the first device stepping.

13. The machine readable medium of claim 12 having stored thereon additional

instructions which, when executed, perform:

11
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ensuring that a revision identification modification register contains a value that

indicates that the revision identification register will accept writes.

14. The machine readable medium of claim 13 having stored thereon additional
instructions which, when executed, perform:

placing a value in the revision identification modification register that indicates
that the revision identification register will not accept writes, the placing a value in the
revision identification modification register occurring following replacing the current
revision identification value with a revision identification value that indicates the first

device stepping.

15. A machine-readable medium having stored thereon instructions which, when
executed by a computer system, causes the computer system to perform a method
comprising:

executing a pre-operating system software agent, the pre-operating software agent
to determine whether to modify a value stored in a revision identification register;

modifying the value stored in the revision identification register; and

loading an operating system.

16. The machine readable medium of claim 15, wherein determining whether to
modify the value stored in the revision identification register includes determining whether

the value stored in the revision identification register indicates a first device stepping.

12
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17. The machine readable medium of claim 16, wherein modifying the value
stored in the revision identification register includes replacing the value stored in the
revision identification register with a value that indicates the first device stepping if the
value stored in the revision identification register does not indicate the first device

5  stepping.

18. A system, comprising:

a processor; and

a system logic device couple to the processor, the system logic device including
10 a revision identification register that allows modification of the revision

identification register contents.

19. The system of claim 18, wherein the system logic device further includes a
revision identification modification register, the revision identification register allowing
15 modification of the revision identification register contents when indicated by the contents

of the revision identification modification register.
20. The system of claim 19, wherein the revision identification modification

register includes a single bit, the state of the bit indicating whether the contents of the

20  revision identification register are currently modifiable.

13
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21. The system of claim 20, wherein a value of “1” in the revision identification
modification register indicates that the revision identification register will accept any value

written to the revision identification register.

22. The system of claim 21, wherein a value of “0” in the revision identification

modification register indicates that the revision identification register will ignore any

writes to the revision identification register.

14
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