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(57) ABSTRACT 

In one embodiment, the present invention includes a method 

for setting an entry in an override register corresponding to 

a processor feature to override a processor con?guration 

setting for the processor feature and overriding the processor 
con?guration setting for the processor feature using the 
entry. The entry may be set With a user-level application, for 

Oct. 6, 2004, noW Pat. No. 7,308,571. example. 

70 _ B” N" B/TO 

~ Processor Con?guration Register 

80 
x~ Enable Override Register 

90 
X Disable Override Register 

92 x“ 



Patent Application Publication Feb. 21, 2008 Sheet 1 0f 6 US 2008/0046713 A1 

GP Registers 10 

20 

EFLA GS Register |/ 
30 

HP Register |/_ 

_ 40 
Segment Registers 

50 . 

MCR (s) l/ 

“ FIG. 1 



Patent Application Publication Feb. 21, 2008 Sheet 2 0f 6 US 2008/0046713 A1 

BIT N-1 BITO 
70 
\\ Processor Configuration Register 

80 

x~ Enable Override Register 

90 ' 

_\ Disable Override Register 

FIG. 2 . 



Patent Application Publication Feb. 21, 2008 Sheet 3 0f 6 US 2008/0046713 A1 

~ Processor Con?guration Register 

80 
\~ Enable Override Register 

90 
x Disable Override Register 

92 X\__ 

FIG. 3 



Patent Application Publication Feb. 21, 2008 Sheet 4 0f 6 US 2008/0046713 A1 

Biro 
Reset 

80 BitN-i 

\~ Enable Override Register 

Reset 

90 x Disable Override Register 

Processor Configuration Register 

FIG. 4 



Patent Application Publication Feb. 21, 2008 Sheet 5 0f 6 

2Q 
210 

Select Processor 
Feature for Which to 
Override Processor 
Con?guration Setting 

‘ 220 
Set Appropriate 
Override Register 

Hardware Want to 
Ovenide Software 240 

Reset Appropriate 
Override Register 

260 
Apply Corresponding 

Bits of Override Override Processor 
Registers and Con?guration Setting 
Processor Using Output of Logic 

Con?guration Implementation 
Register to Logic 
Implementation 

Does Context 
Switch Occur? 

FIG. 5 

US 2008/0046713 A1 

280 

Save Override 
Registers and 
Processor 

Con?guration 
Register of Current 

Context 

290 

Load Override 
Registers and 
Processor 

Con?guration 
Register of New 

Context 



Patent Application Publication Feb. 21, 2008 Sheet 6 0f 6 US 2008/0046713 A1 

502 \\ _ /— 500 

If HWP 504 PCB \ ' 501 
\ 507 

m we”; / / 
506 —\ /— 509 

DOR L--_ BPU 

PROCESSOR 

FRONT-SIDE 
BUS 520 

MEMORY ‘ _ SHARED MAIN 

530 J HUB ‘ MEMORY L 540 

535 /— 

<l/O EXPANSION BUS 555 [/0 HUB PERIPHERAL BUS‘550 V 

v 

570 
PERIPHERAL ’ 

FIG. 6 



US 2008/0046713 A1 

OVERRIDING PROCESSOR CONFIGURATION 
SETTINGS 

[0001] This application is a continuation of US. patent 
application Ser. No. l0/959,356 ?led Oct. 6, 2004 entitled 
“OVERRIDING PROCESSOR CONFIGURATION SET 
TINGS” the content of Which is hereby incorporated by 
reference. 

BACKGROUND 

[0002] A processor, such as a central processing unit 
(CPU) of a system typically includes a number of processor 
features such as caches, buffers, arrays, and the like. The 
processor may further include various processor features 
that are logic units, such as a branch prediction unit, and a 
prefetch unit, among others. One Way in Which the perfor 
mance of a processor is improved is through the use of a 
multiple-stage pipeline architecture, in Which various pipe 
line features may be used to more e?iciently execute instruc 
tions. 

[0003] For the processor to perform instructions e?i 
ciently, certain features Within the processor may be 
defaulted to an enabled or disabled state during the manu 
facture of the processor. Typically, this default state cannot 
be modi?ed under user-level control. That is, certain pro 
cessor features are enabled or disabled by default When the 
processor is manufactured, With different default con?gura 
tions possible for different target markets. In other Words, 
current practice is ‘all or nothing’, irrespective of the appli 
cation executing on the processor. Thus, certain processor 
features are enabled or disabled according to a predeter 
mined policy, typically determined before the system is 
shipped to an end user. 

[0004] For example, a hardWare prefetcher of a processor 
is typically con?gured to a default condition during manu 
facture. This default condition is set When a system includ 
ing the processor is booted, for example, during basic 
input/output system (BIOS) execution. Thus control of the 
hardWare prefetcher is not visible to an end user and cannot 
be recon?gured by the end user. 

[0005] A need thus exists to improve processor perfor 
mance With regard to particular processor features. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] FIG. 1 is a block diagram of a partial set of state 
registers of a processor in accordance With one embodiment 
of the present invention. 

[0007] FIG. 2 is a block diagram of multiple override 
registers in accordance With another embodiment of the 
present invention. 

[0008] FIG. 3 is a logic implementation used to couple 
override registers in accordance With one embodiment of the 
present invention. 

[0009] FIG. 4 is a block diagram of override registers in 
accordance With another embodiment of the present inven 
tion. 

[0010] FIG. 5 is a ?oW diagram of a method according to 
one embodiment of the present invention. 

[0011] FIG. 6 is a block diagram of a representative 
computer system in accordance With one embodiment of the 
present invention. 
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DETAILED DESCRIPTION 

[0012] In various embodiments, user-level softWare con 
trol of different aspects of a processor’s micro-architectural 
con?guration may be effected. While such user-level control 
may be achieved in many different Ways, in certain embodi 
ments one or more additional registers may be present 
Within a processor to store information regarding the pro 
cessor’s con?guration. In one embodiment, the additional 
register may be referred to as a micro-architectural con?gu 
ration register, or MCR. As part of the processor’s state, the 
MCR is saved and restored across context sWitches. In 
certain embodiments, each bit in the MCR may correspond 
to an enabled or disabled condition of a speci?c micro 
architectural feature. As an additional register, reading and 
Writing of the MCR is very fast, and is comparable in speed 
to modifying of general purpose (GP) registers Within the 
processor. 

[0013] Referring noW to FIG. 1, shoWn is a block diagram 
of a partial set of state registers in a processor in accordance 
With one embodiment of the present invention. The state 
registers of FIG. 1 may be present in a processor in accor 
dance With an Intel® architecture (IA-32 or x86) speci?ca 
tion, although the scope of the present invention is not so 
limited. That is, While discussed primarily herein With 
reference to an IA-32 processor, embodiments may be 
implemented in other processors available from Intel Cor 
poration such as an ITANIUM® processor, or processors of 
other manufacturers having a similar or different instruction 
set architecture (ISA). As shoWn in FIG. 1, the state registers 
may be Within a core of a processor and may be used to store 
information regarding processor state for a given context. 
While shoWn With the speci?c registers present in FIG. 1, it 
is to be understood that in other embodiments, additional 
status, control and state registers may be present, in addition 
to other program execution registers. 

[0014] As shoWn in FIG. 1, registers present may include 
a plurality of GP registers 10. Such registers may be used to 
store various information during processor operation, such 
as operands for logical and arithmetic operations, operands 
for address calculations, memory pointers, and the like. 
Additionally, status and control (EFLAGS) register 20 may 
include various status ?ags, control ?ags, and system ?ags. 
EFLAGS register 20 may be used to report on program 
status. Instruction pointer (EIP) register 30 may be used to 
store a pointer to the next instruction of a program to be 
executed. 

[0015] As further shoWn in FIG. 1, a plurality of segment 
registers 40 may be present. Segment registers 40 may store 
segment selectors Which act as a pointer to identify a 
memory segment. In other Words, such segment registers 40 
address code, data and stack segments in memory. 

[0016] As further shoWn in FIG. 1, at least one micro 
architectural con?guration register (MCR) 50 is present. 
MCR 50 may be used to store information regarding differ 
ent processor features. For example, each entry or bit of 
MCR 50 may correspond to a different processor feature. 
MCR 50 may be architecturally visible, such that it may be 
accessed by various softWare levels via the ISA. The outputs 
of each bit may be coupled to a corresponding feature or 
other processor hardWare to control the enabling or disabling 
of the feature. Based on the status of the given bit, the 
corresponding feature may be enabled or disabled. 
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[0017] As an example, certain features may be enabled or 
disabled by default when a processor is manufactured. 
However, during operation, certain features may have their 
default setting changed (e.g., enabled to disabled) under 
software control. Such software control may be effected in 
user-level software, such as an application program. In such 
manner, non-operating system (OS) or non-BIOS control of 
processor features may be effected. 

[0018] Collectively, the registers shown in FIG. 1, along 
with other registers not shown in FIG. 1, such as architec 
tural control registers (e.g., control register 0, control reg 
ister 1, control register 2, control register 3, and the like), 
may be considered to be context registers, as such registers 
may be programmed with different values based on a given 
context that is running on the processor. A context switch 
may occur when a multitasking OS stops running one 
process (e.g., an application or a software thread) and begins 
running another. Upon a context switch, the values stored in 
these registers may be saved away to save the processor state 
for the current context. Then these registers may be loaded 
with the status for the new context to provide its processor 
state. On another context switch, e.g., back to the original 
context, the saved processor state may be restored to the 
registers. 

[0019] Certain processor features may be appropriate or 
inappropriate during a given program phase. Accordingly, in 
operation, bits of MCR 50 may be enabled or disabled based 
on information regarding the utility, e?iciency and the like 
of a particular processor feature for a given application. For 
example, either via a predetermined policy, dynamic pro?l 
ing, or during speci?c program phases it is known that 
enabling or disabling a speci?c feature improves overall 
program performance. Software may determine the appro 
priateness of overriding a processor con?guration setting 
and cause enabling or disabling of processor features in 
various manners. First, when software such as an application 
program is written, a programmer may insert code to cause 
the desired feature to be turned on or off (i.e., enabled or 
disabled) at certain phases of a program. In other embodi 
ments, a compiler may determine that a particular processor 
feature is desired for certain program phases and during 
compilation may insert code to cause the desired enabling or 
disabling of one or more processor features. Still further, in 
a managed runtime environment (MRTE) (e.g., a JavaTM or 
.NET environment), pro?ling may be performed and the 
results of the pro?ling may indicate that certain processor 
features are appropriate during certain program phases, but 
are inappropriate during other phases. 

[0020] Upon entering the ?rst program phase, the appro 
priate bit of MCR 50 (for example) is set to either enable or 
disable the speci?ed feature. Upon exiting of this program 
phase, the MCR bit is reset to its original value. Because the 
contents of MCR 50 is part of the processor state and is 
preserved across context switches, it is speci?c to a given 
software process and thread. 

[0021] In other embodiments during dynamic pro?ling, it 
may be determined that when an application reaches a 
certain program counter (PC) value, a given feature is to be 
enabled or disabled. In still other embodiments, a given 
feature may be enabled or disabled for particular program 
types. For example, a hardware prefetcher (HWP) such as a 
striding hardware prefetcher may be enabled for a scienti?c 
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computing application, while it may be disabled for a 
database application, as the mechanics of these different 
types of applications cause the prefetcher to be less effective 
for database operations. 

[0022] While embodiments of the present invention may 
be used with a variety of micro-architectural or other pro 
cessor features, the following discussion relates to a HWP. 
In the case of MRTE’s for server-type applications a HWP 
may provide very large performance boosts during garbage 
collection (GC) phases of the computation but may hurt 
overall performance. Thus to improve performance, the 
HWP may be disabled during general phases of computa 
tion, but enabled during garbage collection. When a virtual 
machine (V M) of the MRTE enters a garbage collection 
phase, it accesses MCR 50 and sets a bit corresponding to 
the HWP con?guration to ‘enabled’. When the garbage 
collection phase is completed this bit is set to ‘disabled’. 

[0023] In other embodiments, a plurality of registers may 
be used to provide user-level control of processor features. 
In such manner, control of processor features, such as 
micro-architectural features, may support both a processor 
con?guration setting that applies to all software threads by 
default, and hints by each software thread to override that 
default. Thus, a ?rst register may be present to store infor 
mation regarding default processor con?guration settings 
and one or more override registers may be present for use by 
software to override the default setting. Then based on the 
information in the override registers, processor con?gura 
tion settings may be overwritten by forcing a feature to be 
enabled or to be disabled. 

[0024] Referring now to FIG. 2, shown is a block diagram 
of multiple registers in accordance with another embodiment 
of the present invention. As shown in FIG. 2, a processor 
con?guration register (PCR) 70 is present. PCR 70 may 
include N bits, where each bit corresponds to a different 
processor feature, such as micro-architectural features and 
the like. PCR 70 may store values that correspond to a 
processor con?guration setting, applicable as a default 
across all processes. For example, a value of 1 may indicate 
that the corresponding feature is enabled while a value of 0 
may indicate that the corresponding feature is disabled. 

[0025] However, the values in PCR 70 may be overwritten 
based on user-level control of a given software thread. 
Speci?cally, the default settings of PCR 70 may be overrid 
den based on information in an enable override register 
(EOR) 80 and a disable override register (DOR) 90. EOR 80 
and DOR 90 may be programmed during execution of a 
given software thread to override the default settings, and to 
cause a processor feature to be enabled or disabled. For 

example, an independent software vendor (ISV) developing 
an application program may include code to cause a par 
ticular processor feature to be enabled to improve operation 
and ef?ciency of the program, for example, during certain 
program phases. 

[0026] In different embodiments, the corresponding bits of 
PCR 70, EOR 80 and DOR 90 may be logically combined 
in order to effect the desired disabling or enabling of a 
processor feature. The registers may be logically joined in 
different manners to effect feature selection under user 
control. 

[0027] Referring now to FIG. 3, shown is a logic imple 
mentation used to couple override registers in accordance 
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With one embodiment of the present invention. Speci?cally, 
FIG. 3 shows corresponding bits of PCR 70, EOR 80 and 
DOR 90. As further shoWn in FIG. 3, logic gates may be 
used to couple the corresponding bits. Speci?cally, an OR 
gate 92 may receive corresponding bits from PCR 70 and 
EOR 80. In turn, the output of OR gate 92 may be coupled 
to an input of an AND gate 94, Which is also coupled to 
receive an inverted output of a corresponding bit of DOR 90. 
The resulting output of AND gate 94 may be used to control 
the processor con?guration setting for the corresponding 
processor feature. For example, the output of AND gate 94 
may be provided to circuitry of the processor feature to 
enable or disable the feature accordingly. 

[0028] Using the logic implementation shoWn in FIG. 3, 
the combination of the bit settings for the three registers may 
cause associated processor features to be enabled or dis 
abled. Speci?cally, under normal operating conditions With 
out regard to EOR 80 and DOR 90, a value of l in bit 0 (for 
example) of PCR 70 indicates that the corresponding feature 
is enabled. A value of l in bit 0 of EOR 80 and DOR 90 
indicates that the value of the PCR 70 is to be overridden, 
as enable and disable, respectively. That is, an active high 
value for a bit of EOR 80 is used to force the corresponding 
feature on, While an active high bit in DOR 90 is used to 
force the corresponding feature off. 

[0029] For example, in a desktop system, a PCR bit 
corresponding to a HWP may be set to l ‘at the factory’ (or 
by an original equipment manufacturer (OEM) via BIOS) so 
that the HWP is enabled by default. Because such a HWP 
may be desirable for an application running on the desktop 
system, the application (i.e., user-level) code does nothing 
With respect to the override registers and the corresponding 
bits of EOR 80 and DOR 90 are defaulted to 0. Thus the 
default behavior for the feature is given by the PCR bit, i.e., 
the HWP is enabled for the desktop system. 

[0030] HoWever for a server system, it may be desired to 
disable the HWP by default. In this case, the PCR bit 
corresponding to the HWP is set ‘at the factory’ to 0. For this 
default setting, the corresponding bits of EOR 80 and DOR 
90 are 0, and thus the HWP is disabled by default. During 
execution of a program or certain portions of a program, it 
may be desired to enable the HWP. For example, a JavaTM 
application may be running on the server system. Based on 
pro?ling, it is knoWn that the HWP may improve perfor 
mance during a GC phase, thus the HWP may be enabled 
during GC, but disabled elseWhere during the application. 
Because the HWP is off by default, during GC softWare sets 
the corresponding bit of EOR 80 to l. The corresponding bit 
of DOR 90 remains at its default value of 0. Based on the 
logic implementation shoWn in FIG. 3, this gives a ?nal 
output of 1 from AND gate 94 and the HWP is enabled, as 
desired. 

[0031] Conversely, suppose the same JavaTM application is 
running on a desktop system. Here the PCR bit is set at the 
factory to 1. Because the application runs more ef?ciently 
Without the HWP enabled during non-GC phases, at the end 
of a GC phase, softWare sets the corresponding DOR bit to 
1. This value of DOR 90 indicates a disable override, and the 
HWP is disabled. The application executes until the start of 
the next GC phase With the HWP disabled, at Which point it 
resets the DOR bit to 0, Which enables the HWP. Because the 
softWare sets the bits at the appropriate program locations, 
the save/restore cost at context sWitches may be reduced. 
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[0032] As discussed above, the softWare hint settings are 
softWare thread speci?c and may be saved and restored upon 
context sWitches. In designs in Which a save and restore 
procedure is optimiZed to save only those settings Which are 
not a logic 0, the override registers may only be set if they 
are useful. If the override bit Would provide the same setting 
as the processor con?guration setting, i.e., there is no need 
for an override (it is useless), then the corresponding over 
ride bit is not set. In such an embodiment, the input to the 
appropriate bits of EOR 80 and DOR 90 may be an output 
of logically ANDing the softWare-speci?ed bit and the 
inverted value of the corresponding processor con?guration 
setting bit. If the hardWare does not support functionality 
associated With the softWareispeci?ed bits, there is nothing 
to override, and they are useless. Accordingly, those bits 
may be read only, With values of 0. 

[0033] In certain embodiments, hardWare may override 
the softWare hint overrides. That is, based on certain infor 
mation the hardWare may determine that the softWare hint 
values do not improve program execution or are inappro 
priate for a given hardWare implementation and therefore the 
hardWare may override such softWare hints. 

[0034] As a result, if the hardWare can determine empiri 
cally that the setting suggested by the softWare hint override 
is not effective, then hardWare can clear the override bit. For 
example, the hardWare may ?rst accept a softWare hint and 
execute an application accordingly. HoWever, the hardWare 
may determine that execution is not e?icient and the enabled 
or disabled feature does not improve processor performance 
or may violate another type of execution constraint, such as 
a thermal limit. In such case, the hardWare may choose to 
override the softWare hint. In other embodiments, the hard 
Ware may choose to override a softWare hint Where it is 
already using the processor feature according to the hint 
value. Or it may choose to override the softWare hint in 
situations Where the hardWare has better control and under 
standing of the processor feature. A hardWare override may 
be appropriate if the softWare suggests that the hardWare 
should try a speculative optimiZation that has a large poten 
tial upside, but that might be costly to try, hence the 
responsibility of indicating the possibility of potential gain 
rests With softWare. 

[0035] Referring noW to FIG. 4, shoWn is a block diagram 
of override registers in accordance With another embodiment 
of the present invention. As shoWn in FIG. 4, a processor 
con?guration register (PCR) 70, an enable override register 
(EOR) 80 and a disable override register (DOR) 90 may be 
present. In the embodiment of FIG. 4, the override registers 
may be con?gured to provide for hardWare override of the 
softWare override registers. Speci?cally, as shoWn in FIG. 4, 
bits of EOR 80 and DOR 90 may receive a reset signal. This 
signal may be used to override a softWare-speci?ed value for 
the corresponding bit. 

[0036] For example, for a given processor feature, the 
corresponding bit of PCR 70 may be set at a default value 
of 0. HoWever, an application desires to override that setting 
and cause the feature to be enabled. Accordingly, the soft 
Ware causes the corresponding bit of EOR 80 to be set at a 
value of l. The corresponding bit of DOR 90 may remain set 
at a default of 0, Which Would cause the corresponding 
feature to be enabled using the logic implementation shoWn 
in FIG. 3. HoWever, in an embodiment in Which the hard 
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Ware chooses to override the software speci?ed value, the 
reset signal may be applied to the corresponding bit of EOR 
80, causing the bit value to be returned to its default value 
of 0. In such manner, the hardWare overrides the software 
hint. While shoWn as directly coupled to the bits of EOR 80 
and DOR 90, in other embodiments, the reset signal may be 
coupled to logic, the output of Which may be used to 
override the softWare hint values. Upon a context sWitch, the 
values thus present in the registers as affected by the 
hardWare override of the softWare hints may be saved. 

[0037] Embodiments of the present invention thus enable 
dynamic con?guration of processor features. Furthermore, 
in various embodiments of the present invention OS privi 
lege is not needed to enable or disable processor features, 
alloWing fast access, and facilitating ?ne-grained optimiza 
tion of application performance With respect to various 
processor features, such as HWP. Thus user-level hints 
and/or overrides to processor con?gurations may be imple 
mented, instead of restricting such management to the OS 
and BIOS for all processes. Accordingly, an application 
program can dynamically con?gure one or more processor 
features, and do so only for that program. Other processor 
features can be controlled using softWare override hints, 
such as branch prediction logic and the like. For example, 
branch prediction may be enabled during certain program 
phases and disabled during other phases. Still other features 
may include features such as dynamic random access 
memory (DRAM) page open/close policies, cache allocation 
policies, bus protocols, other memory protocols, and the 
like. 

[0038] Referring noW to FIG. 5, shoWn is a ?oW diagram 
of a method according to one embodiment of the present 
invention. As shoWn in FIG. 5, method 200 may be per 
formed by softWare to override a desired processor feature. 
At block 210, the processor feature to be overridden may be 
selected. Then, in an implementation incorporating one or 
more override registers, the appropriate override register 
may be set (block 220). For example, With reference to the 
implementation of FIG. 3, to enable a processor feature that 
is disabled by default (e.g., PCR 70 has a corresponding bit 
value of 0), EOR 80 may have its corresponding bit set to a 
value of l. 

[0039] Then in an embodiment in Which hardWare may 
choose to override such a softWare hint value, next it may be 
determined Whether the hardWare Wants to override the 
softWare hint (diamond 230). If so, the appropriate override 
register (in this case, EOR 80) may be reset (block 240), and 
control may pass to block 250. If the hardWare chooses not 
to override the softWare hint, control may pass directly to 
block 250 from diamond 230. 

[0040] Corresponding bits of the override registers and the 
processor con?guration register then may be applied to a 
logic implementation (block 250). For example, With refer 
ence to FIG. 3, corresponding bits of PCR 70 and EOR 80 
may be applied to OR gate 92, the output of Which may be 
applied to AND gate 94 along With the corresponding bit of 
DOR 90. Based on the output of AND gate 94, the processor 
con?guration setting may be overridden using the output of 
the logic implementation (block 260). 

[0041] The above operation to override a processor con 
?guration setting may be performed during a ?rst context of 
a program. For example, the ?rst context may correspond to 
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a softWare thread, such as a GC phase of a program. Next it 
may be determined Whether a context sWitch occurs (dia 
mond 270). For example, a context sWitch may occur at the 
end of the GC phase of the program. If a context sWitch does 
not occur, control may loop back to diamond 270. 

[0042] Upon a context sWitch, the values in the override 
registers and the processor con?guration register may be 
saved (block 280). For example, such values may be saved 
along With the values in other context registers to alloW for 
restoring of the processor state values on a later context 
sWitch back to the original context. 

[0043] After the context sWitch, the override registers and 
processor con?guration register may be loaded With values 
for the neW context (block 290). For example, if such 
context Was previously active, the values saved aWay With 
the processor state may be restored. 

[0044] Embodiments may be implemented in a computer 
program that may be stored on a storage medium having 
instructions to program a computer system to perform the 
embodiments. The storage medium may include, but is not 
limited to, any type of disk including ?oppy disks, optical 
disks, compact disk read-only memories (CD-ROMs), com 
pact disk reWritables (CD-RWs), and magneto-optical disks, 
semiconductor devices such as read-only memories 
(ROMs), random access memories (RAMs) such as dynamic 
and static RAMs, erasable programmable read-only memo 
ries (EPROMs), electrically erasable programmable read 
only memories (EEPROMs), ?ash memories, magnetic or 
optical cards, or any type of media suitable for storing 
electronic instructions. Other embodiments may be imple 
mented as softWare modules executed by a programmable 
control device. 

[0045] Referring noW to FIG. 6, shoWn is a block diagram 
of a computer system in accordance With one embodiment of 
the present invention. As shoWn in FIG. 6, the computer 
system includes a processor 501. Processor 501 may be 
coupled over a front-side bus 520 to a memory hub 530 in 
one embodiment, Which may be coupled to a shared main 
memory 540 via a memory bus. Processor 501 may include 
various registers in accordance With an embodiment of the 
present invention. Speci?cally, as shoWn in FIG. 6, proces 
sor 501 may include a processor con?guration register 
(PCR) 502, an enable override register (EOR) 504, and a 
disable override register (DOR) 506. The corresponding bits 
in each of these registers may be coupled to logic 507 Which 
may be used to logically combine the bits to override a 
processor con?guration setting for a given processor feature. 
As shoWn in FIG. 6, logic 507 may be coupled to various 
processor resources, for example, a HWP 508 and a branch 
prediction unit (BPU) 509. Based on the output of logic 507, 
these processor features may be enabled or disabled. As 
discussed above, such feature selection may be under user 
control. 

[0046] Memory hub 530 may also be coupled (via a hub 
link) to an input/output (l/O) hub 535 that is coupled to an 
I/O expansion bus 555 and a peripheral bus 550. In various 
embodiments, l/O expansion bus 555 may be coupled to 
various I/O devices such as a keyboard and mouse, among 
other devices. Peripheral bus 550 may be coupled to various 
components such as a peripheral device 570 Which may be 
a memory device such as a ?ash memory, add-in card, and 
the like. Although the description makes reference to spe 
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ci?c components of the system of FIG. 6, numerous modi 
?cations of the illustrated embodiments may be possible. 

[0047] While the present invention has been described 
With respect to a limited number of embodiments, those 
skilled in the art Will appreciate numerous modi?cations and 
variations therefrom. It is intended that the appended claims 
cover all such modi?cations and variations as fall Within the 
true spirit and scope of this present invention. 

What is claimed is: 
1. An apparatus comprising: 

a processor con?guration register to store a default setting 
for at least one processor feature; 

a ?rst register to store ?rst override information to enable 
the at least one processor feature; 

a second register to store second override information to 
disable the at least one processor feature; and 

control logic to couple corresponding entries of the pro 
cessor con?guration register, the ?rst register, and the 
second register. 

2. The apparatus of claim 1, Wherein the control logic is 
to output a control signal to enable or disable the at least one 
processor feature based on a state of the corresponding 
entries of the processor con?guration register, the ?rst 
register and the second register. 

3. The apparatus of claim 2, Wherein the ?rst register and 
the second register are to store the ?rst override information 
and the second override information, respectively, under 
user level softWare. 

4. The apparatus of claim 1, Wherein the ?rst register 
includes a plurality of entries each to store ?rst override 
information for a processor feature. 

5. The apparatus of claim 4, Wherein the second register 
includes a plurality of entries each to store second override 
information for a processor feature. 

6. The apparatus of claim 5, further comprising a hard 
Ware unit to generate a reset signal to reset an entry of the 
?rst register, Wherein the ?rst entry is set by softWare. 

7. The apparatus of claim 1, Wherein the ?rst register is to 
override a disabled default setting of the at least one pro 
cessor feature and the second register is to override an 
enabled default setting of the at least one processor feature. 

8. A system comprising: 

a processor including a ?rst register to store a plurality of 
?rst bits, each of the ?rst bits corresponding to a default 
setting for a processor feature, a second register to store 
a plurality of second bits, at least one of the second bits 
to override the corresponding default setting to an 
enabled state, and a third register to store a plurality of 
third bits, at least one of the third bits to override the 
corresponding default setting to a disabled state; and 

a memory coupled to the processor. 
9. The system of claim 8, Wherein the plurality of second 

bits are to be Written by user level softWare. 
10. The system of claim 9, further comprising a hardWare 

prefetcher, Wherein the hardWare prefetcher is to reset a 
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value of one of the plurality of second bits to override the 
value Written by the user level softWare. 

11. The system of claim 8, Wherein the processor includes 
logic to receive corresponding ones of the ?rst, second and 
third bits and to generate an output therefrom, Wherein the 
output is to override the default setting for the corresponding 
processor feature. 

12. The system of claim 11, Wherein the processor 
includes a state storage to store the plurality of ?rst bits, the 
plurality of second bits and the plurality of third bits on a 
context sWitch. 

13. The system of claim 8, Wherein corresponding ones of 
the ?rst, second and third bits are associated With a processor 
feature corresponding to a hardWare prefetcher. 

14. A method comprising: 

setting an entry corresponding to a ?rst processor feature 
in a ?rst override register, the ?rst override register to 
store entries to override a processor con?guration set 
ting for corresponding processor features to an enabled 
state, and setting an entry corresponding to the ?rst 
processor feature in a second override register, the 
second override register to store entries to override a 
processor con?guration setting for corresponding pro 
cessor features to a disabled state, the processor con 
?guration setting stored in a con?guration register; and 

overriding the processor con?guration setting for the ?rst 
processor feature using the entries in the ?rst override 
register and the second override register. 

15. The method of claim 14, further comprising setting the 
entries during a ?rst portion of a program and resetting the 
entries during a second portion of the program under user 
control. 

16. The method of claim 15, further comprising storing 
the entries in the ?rst and second override registers upon a 
context sWitch from a ?rst context to a second context and 
loading values associated With a processor state of the 
second context into the ?rst and second override registers. 

17. The method of claim 16, further comprising setting the 
entries based on dynamic pro?ling of a program. 

18. The method of claim 14, further comprising logically 
combining the entry of the ?rst override register and the 
processor con?guration setting of the con?guration register 
to obtain a ?rst value and logically combining the ?rst value 
and the entry of the second override register to override the 
processor con?guration setting. 

19. The method of claim 18, further comprising overrid 
ing the entry in the ?rst override register under hardWare 
control after setting the entry With user level softWare. 

20. The method of claim 14, Wherein overriding the 
processor con?guration setting comprises performing a ?rst 
logical operation betWeen the entry in the ?rst override 
register and a corresponding entry in the processor con?gu 
ration register and performing a second logical operation 
betWeen the entry in the second override register and a result 
of the ?rst logical operation. 


