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CONFIGURABLE TRANSLATION LOOKASIDE BUFFER
yA Field

[0001] The present disclosure is generally related to translation lookaside buffers.

y/A Description of Related Art

[0002] Advances in technology have resulted in smaller and more powerful personal
computing devices. For example, there currently exist a variety of portable personal
computing devices, including wireless computing devices, such as portable wireless
telephones, personal digital assistants (PDAs), and paging devices that are small,
lightweight, and easily carried by users. More specifically, portable wireless
telephones, such as cellular telephones and IP telephones, can communicate voice and
data packets over wireless networks. Further, many such wireless telephones include
other types of devices that are incorporated therein. For example, a wireless telephone
can also include a digital still camera, a digital video camera, a digital recorder, and an
audio file player. Also, such wireless telephones can process executable instructions,
including software applications, such as a web browser application, that can be used to
access the Internet. As such, these wireless telephones can include significant
computing capabilities.

[0003] Processes that are executed at a portable computing device may reference data
and instructions using virtual addresses that must be translated to physical addresses for
processing. Translation lookaside buffers (TLBs) can store data for quickly translating
virtual addresses to physical addresses and can improve application performance by
reducing delays associated with translating virtual addresses. However, power

consumption can also be increased by operation of a TLB. Increased power
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consumption can cause a corresponding decrease in an operating time of a portable

personal computing device before battery replacement or recharging is required.

L Summary

[0004] In a particular embodiment, a method is disclosed that includes receiving at least
one translation look-aside buffer (TLB) configuration indicator. The method also
includes modifying a number of searchable entries of a TLB in response to a value of
the TLB configuration indicator.

[0005] In another particular embodiment, a method is disclosed that includes
determining a translation lookaside buffer (TLB) miss rate. The method includes
detecting that the TLB miss rate exceeds a threshold. The method further includes
sending an instruction to increase a TLB size after detecting that the TLB miss rate has
exceeded the threshold.

[0006] In another particular embodiment, a system is disclosed that includes a
translation lookaside buffer (TLB) configuration bit stored in a memory. The system
also includes a TLB including a first portion and a second portion. The first portion is
selectively disabled in response to a value of the TLB configuration bit.

[0007] In another particular embodiment, a computer readable media is disclosed. The
computer readable media includes a configuration register that includes a first field and
a second field. The second field includes a translation lookaside bufter (TLB)
configuration value. The TLB configuration value identifies a first setting or a second
setting. When the TLB configuration value identifies the first setting, the TLB has a
first number of searchable entries and when the value identifies the second setting, the

TLB has a second number of searchable entries.
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[0008] One particular advantage provided by the disclosed embodiments is reduced
power consumption that is enabled by selectively disabling a number of searchable TLB
entries.

[0009] Other aspects, advantages, and features of the present disclosure will become
apparent after review of the entire application, including the following sections: Brief

Description of the Drawings, Detailed Description, and the Claims.

1V.  Brief Description of the Drawings

[0010] FIG. 1 is a functional diagram of a particular illustrative embodiment of a
system including a configurable translation lookaside buffer (TLB);
[0011] FIG. 2 is a functional diagram of a second illustrative embodiment of a system

including a configurable TLB;

[0012] FIG. 3 is a flow chart of a particular illustrative embodiment of a method of
configuring a TLB;
[0013] FIG. 4 is a flow chart of a second illustrative embodiment of a method of

configuring TLB; and
[0014] FIG. 5 is a block diagram of a portable communication device including a

configurable TLB.

V. Detailed Description

[0015] Referring to FIG. 1, a particular illustrative embodiment of a system including a
configurable TLB is depicted and generally designated 100. The system 100 includes
an operating system 102, a processor 104, an interrupt controller 106, and a software
application 108. The operating system 102 is responsive to input from the software

application 108 and input from the interrupt controller 106. The processor 104 is
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responsive to the operating system 102 and provides an interrupt output that is provided

to the interrupt controller 106.

[0016] In a particular embodiment, the processor 104 includes a configuration register
110 that includes multiple configuration fields, including a TLB size indicator 112. The
processor 104 also includes a translation lookaside buffer (TLB) size selection logic
circuit 114 that is responsive to the configuration register 110 and to a memory
management unit (MMU) 116. The processor 104 further includes a TLB 118 that is

responsive to the TLB size selection logic circuit 114 and to the MMU 116.

[0017] In a particular embodiment, the processor 104 is operable to control a number of
searchable entries that are available at the TLB 118. The processor 104 may be
configured to receive an instruction via a signal 126 from the operating system 102 and
to update a value of the TLB size indicator 112 in response to the instruction 126. The
TLB size selection logic 114 may be adapted to provide an output to the TLB 118 based
on the value of the TLB size indicator 112 and based on input received from the MMU

116.

[0018] The TLB 118 includes at least two portions, such as a first portion 120, a second
portion 122, and a third portion 124, as illustrated. In a particular embodiment the TLB
118 includes a first portion and a second portion. In another embodiment, the TLB 118
includes a first portion, a second portion, a third portion, and a fourth portion. It should
be understood that the TLB 118 may include multiple portions and may include more

than four portions, depending on a particular application and system design constraints.

[0019] Each TLB portion 120-124 includes one or more TLB entries to store data for

translating virtual addresses to physical addresses. In a particular embodiment, the TLB
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118 is software programmable such that each of the entries of the TLB 118 may be
populated by a software program. In addition, one or more of the TLB portions 120-
124 are configured to be selectively disabled or enabled based on the output of the TLB
size selection logic circuit 114. In a particular embodiment, the processor 104 is
configured to send a TLB miss signal 150 to the interrupt controller 106 when a virtual

address to be translated does not match any entry of the enabled TLB portions 120-124.

[0020] In a particular embodiment, the interrupt controller 106 is adapted to receive one
or more TL.B miss signals 150 and to initiate interrupt or exception handling in response
to each of the TLB miss signals. The interrupt controller 106 may be configured to
provide a control output 142 to the operating system 102 in response to received TLB

miss signals 150.

[0021] In a particular embodiment, the operating system 102 includes a TLB size
module 130 that is executable to determine a selected size of the TLB 118 based on data
received from one or more software applications 108, from the interrupt controller 106,
or any combination thereof. The TLB size module 130 may include a TLB miss rate
evaluation module 132 that is executable to evaluate a TLB miss rate based on the
control output 142 from the interrupt controller 106 that provides TLB miss data. Ina
particular embodiment, the operating system 102 is configured to automatically monitor
and update a TLB size, a number of enabled TLB portions 120-124, or a number of

TLB entrics, of the TLB 118 based on the determined TLB miss rate.

[0022] In an illustrative embodiment, the processor 104 is an interleaved multithreaded
pipelined processor. The configuration register 110 and the TLB 118 may be shared

between different processing threads of the processor 104. The operating system 102
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may be adapted to support multithreaded processing at a wireless communication
device. In a particular embodiment, the operating system 102 is a LINUX®-type

operating system.

[0023] During operation, the operating system 102 may receive one or more inputs 140
from one or more software applications 108 that designate TLB configuration
parameters. As an illustrative, non-limiting example, the inputs 140 may indicate a
number of TLB entries required or preferred by each software application 108. The
operating system 102 may also receive TLB miss information from the interrupt
controller 106 or other device and may determine a TLB miss rate at the TLB miss rate
evaluation module 132. Each TLB miss, which occurs when the TLB 118 receives a
query for a translation of a virtual address that is not stored at an searchable entry of the
TLB, causes a processing delay while the physical address corresponding to the
particular virtual address is located by searching a page table (not shown) and then
loaded into an entry of the TLB 118. The TLB miss rate may indicate a percentage of
TLB queries that result in TLB misses, a ratio of TLB misses to non-TLB misses (i.e.,
TLB “hits”), a number of TLB misses per unit time, or other information reflecting TLB

performance.

[0024] The operating system 102 may determine a TLB size setting at the TLB size
module 130 based on the data received from the software applications 108, the TLB
miss rate data, or any combination thereof. In a particular embodiment, the operating
system 102 communicates the determined TLB size setting to the processor 104 via the

signal 126.
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[0025] For example, in an illustrative embodiment, the TLB size module 130 receives
an indication of a number of TLB entries from the one or more software applications
108 and may determine a number of TLB portions that are enabled to provide a
sufficient number of TLB entries for the software application 108 to execute with an
acceptably low number of processing delays due to TLB misses. The TLB size module
130 may also compare TLB miss rate data received from the TLB miss rate evaluation
module 132 to one or more thresholds. For example, if the TLB miss rate exceeds an
upper threshold, the TLB size module 130 may determine that one or more additional
TLB portions 120-124 should be enabled to reduce the TLB miss rate and to improve
processing performance. However, if the TLB miss rate is beneath a lower threshold,
the TLB size module 130 may determine that one or more TLB portions 120-124 should
be disabled to reduce power consumption without significantly degrading performance

due to increased TLB misses.

[0026] In a particular embodiment, the signal 126 generated by the operating system
102 includes an instruction to set a value of the TLB size indicator 112. In an
illustrative embodiment, the operating system 102 instructs the processor 104 to
increment or decrement the number of enabled TLB portions 120-124. In another
embodiment, the operating system 102 instructs the processor 104 to enable a specific
number of TLB portions 120-124 or designates specific TLB portions 120-124 to be
enabled. In a particular embodiment, the operating system 102 instructs the processor

104 to write a specific value to the TLB size indicator 112,

[0027] As an illustrative example, in an embodiment where the TLB 118 includes only
two portions, a first TLB portion may always be enabled, and the TLB size indicator

112 may be a single bit value. The operating system 102 may instruct the processor 104
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to write a logical “1” value to the TLB size indicator 112 to disable the second TLB
portion or write a logical “0” value to the TLB size indicator 112 to enable the second
TLB portion. As another example, in an embodiment where the TLB 118 includes more
than two TLB portions, the operating system 102 may instruct the processor 104 to
program a value to the TLB size indicator 112 that is a binary representation of a
number of TLB portions to be enabled. To illustrate, the TLB size indicator 112 may
include two bits indicating four settings, with each setting relating to a different number
of enabled TLB portions, and consequently a different number of searchable TLB
entries. As another example, the TLB size indicator 112 may include a dedicated bit for
cach TLB portion for selective enabling or disabling of specific TLB portions by the

operating system 102.

[0028] In response to the setting of the TLB size indicator 112, the TLB size selection
logic circuit 114 provides a command signal to the TLB 118. Based on the command
signal from the TLB size selection logic circuit 114 and also based on input from the
MMU 116, the TLB 118 is configured to use one or more of the TLB portions, such as
the indicated TLB portions 120-124, during operation. When the command signal from
the TLB size selection logic 114 indicates that less than all TLB portions 120-124 are to
be used, the TLB 118 may deactivate and optionally power down the disabled or unused

TLB portions to conserve power and resources of the processor 104,

[0029] In an embodiment, the first TLB portion 120 may be selectively disabled in
response to a value of a TLB configuration bit stored in a memory, such as one or more
bits within the TLB size indicator 112 stored in the configuration register 110. The
processor 104 includes a logic element, such as the TLB size selection logic circuit 114,

that is responsive to an input coupled to the memory. The logic element has an output



WO 2009/062077 PCT/US2008/082857

coupled to the TLB 118, and any of the TLB portions 120, 122, and 124 may be
selectively disabled in response to the output of the logic element. In a particular
embodiment, the first TLB portion 120 may include half of the entries in the TLB 118.
In another embodiment, the first TLB portion 120 may include one-third, one-fourth, or
any other portion of the entries in the TLB 118. Further, the first TLB portion 120 may

be the same size or a different size than the second TLB portion 122.

[0030] The system 100, including the software application 108, may be used in various
modes of operation. In a first mode of operation, the software application 108 may
require only a single TLB entry for purposes of execution. In this first mode of
operation, the software application 108 may direct the operating system 102 to set the
TLB size indicator 112 within the configuration register 110 such that only a single
entry (or a single portion) in the TLB 118 is used. In this first mode of operation, the
software application 108 may execute normally and the TLB 118 may be used in a low
power and efficient manner because only a single entry in the TLB 118 is utilized. An
example of a software application 108 that may be configured to use a single entry of
the TLB 118 is a Moving Picture Experts Group (MPEG)-1 Audio Layer 3 (MP3)-type

application.

[0031] In a second mode of operation, the software application 108 may require a
plurality of TLB entries and may even require that all entries of the TLB 118 are
utilized. In this second mode of operation, a plurality of TLB entries are enabled, and
all TLB entries may be enabled, depending on the performance requirements of the
software application 108. It should be understood that the software application 108
includes program code that is executable by the processor 104 and that the software

application 108 is illustrated separately for exemplary and illustrative purposes only.



WO 2009/062077 PCT/US2008/082857

10

[0032] Referring to FIG. 2, a second particular embodiment of a system including a
configurable TLB is depicted and generally designated 200. In a particular
embodiment, the system 200 illustrates a portion of the system 100 of FIG. 1. The
system 200 includes a translation lookaside buffer (TLB) 202, a TLB configuration
indicator 208, a memory management unit (MMU) 210, TLB configuration logic 212,
an output logic circuit 214, and a power logic circuit 216. The TLB configuration logic
212 is coupled to receive input from the TLB configuration indicator 208 and the MMU
210. In a particular embodiment, the TLB configuration indicator 208 is the TLB size
indicator 112 of FIG. 1. The TLB configuration logic 212 is coupled to provide output
control signals to the power logic circuit 216 and to the TLB 202. The TLB 202 is
coupled to provide a plurality of outputs to the output logic circuit 214, which in turn is

configured to generate an output 244.

[0033] The TLB 202 includes a first representative portion 204 and a second
representative portion 206. The first representative portion 204 includes a first plurality
of entries 220. Each of the first plurality of entries 220 includes a first valid field 222,
an address space identifier (ASID) field 224, a virtual page number (VPN) field 226,
and a physical page number (PPN) ficld 228. Similarly, the second representative

portion 206 of the TLB 202 includes a second plurality of entries 234,

[0034] The first representative portion 204 also includes a first enable input 218 that is
responsive to the TLB configuration logic 212 to selectively enable or disable searching
of the first plurality of entries 220. The second representative portion 206 includes a
second enable input 230 that is responsive to the TLB configuration logic 212 to

selectively enable or disable searching of the second plurality of entries 234.
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[0035] In addition, the second representative portion 206 of the TLB 202 includes a
power input 232 that is responsive to the power logic circuit 216 to selectively activate
or deactivate power to the second representative portion 206. Although not shown, in a
particular embodiment the first representative portion 204 may also include an input
responsive to the power logic circuit 216 to selectively activate or deactivate power to

the first representative portion 204 of the TLB 202.

[0036] The output logic circuit 214 includes a selection circuit 240 and a multiplexer
242. The multiplexer 242 is responsive to each of the plurality of outputs from the TLB
202. The selection circuit 240 is responsive to the TLB configuration logic 212 and
controls the multiplexer 242 to selectively enable a selected entry of the TLB 202 as the

resulting output 244.

[0037] During operation, the TLB configuration logic 212 receives input from the TLB
configuration indicator 208 and from the MMU 210. The TLB configuration logic 212,
based on the inputs received, generates output signals that are provided to the first
enable input 218, the second enable input 230, the power logic circuit 216, and the

output logic circuit 214,

[0038] One or more portions of the TLB 202, such as the illustrated portions 204 and
206, may be enabled or disabled dynamically based on output signals of the TLB
configuration logic 212. When one or more of the TLB portions 204 and 206 are
disabled, power to the disabled portion may also be turned off via the power logic
circuit 216 to further conserve power resources. In addition, when one or more portions
of the TLB 202 are disabled or deactivated, the output of those portions is invalid.

Therefore, the selection circuit 240 within the output logic circuit 214 is configured to
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control the multiplexer 242 to mask off invalid output signals from disabled portions of
the TLB 202 by disabling selection of the deactivated portion via the multiplexer 242,
such that the resulting output 244 only may propagate valid selected entries of the TLB
202 that are in an active state. As such, in a particular embodiment, the multiplexer 242
is responsive to outputs of the TLB 202 and also selects the outputs of the TLB 202 that
are enabled in response to a configuration bit setting within a configuration register as
indicated by the TLB configuration logic 212. In another embodiment where the output
of disabled portions of the TLB 202 is constrained to a particular value, such as a logical
“0” value or a high-impedance state, the output logic circuit 214 may not include the
selection logic 240 that is responsive to the TLB configuration logic 212 and may
instead include other output selection logic, such as a node configured to dynamically

select only active outputs of the TLB 202.

[0039] In a particular illustrative embodiment, the first representative portion 204
includes 32 entries 220 and the second representative portion 206 includes 32 entries
234. The TLB configuration indicator 208 may be configured so that a default logical
“0” value indicates that all 64 TLB entries 220 and 234 are to be enabled for searching,
and that a logical “1” value indicates that only a first 32 entries 220 (entries in the first
portion 204) are to be enabled for searching. The MMU 210 may be configured to
provide a logical “1” at an output 250 when a TLB search is to be performed and to
provide a logical “0” otherwise. The TLB configuration logic 212 may generate an
output 252 that is a logical “1”” when the MMU output 250 is “1”” and the TLB
configuration indicator 208 is “0”, such as via an output of an AND element having the
TLB configuration indicator 208 coupled to an inverting input and the MMU output 250

coupled to a second input.
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[0040] In a particular illustrative embodiment, when the TLB configuration indicator
208 is reset from a default “0” value (e.g., 64 searchable entries) to “1” (e.g., 32
searchable entries), steps may be performed such that any valid entries in the second
representative portion 206 are transferred to the first representative portion 204 prior to
disabling the second representative portion 206. For example, all valid entries in the
second representative portion 206, such as those entries having a “1” in the
corresponding valid field 222, may be copied to an unused entry of the first
representative portion 204. Similarly, when the TLB configuration indicator 208 is
reset from “1” to <07, the valid field 222 of cach of the entries 234 of the second
representative portion 206 may be set to “0” to indicate that the newly-enabled entry is
invalid. Such operations may be controlled by hardware, software, or any combination

thereof.

[0041] Referring to FIG. 3, a particular illustrative embodiment of a method of
configuring a TLB is depicted and generally designated 300. With the method, at least
one translation lookaside buffer (TLB) configuration indicator is received, at 302. In a
particular embodiment, the TLB configuration indicator is received at a processor that
includes a configurable TLB, such as the processor 104 of FIG. 1. The TLB
configuration indicator may be received at the processor from an operating system, such
as the operating system 102 of FIG. 1. The TLB configuration indicator may be
determined in response to a TLB miss rate exceeding a threshold, in response to a
software application, in response to one or more other events relating to address
translation, or any combination thereof. In a particular embodiment, the TLB
configuration indicator determines whether the TLB has a first number of available

entries or a second number of available entries.
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[0042] A determination may be made whether to increase or decrease a number of
searchable TLB entries based on a value of the TLB configuration indicator, at 304. In
a particular embodiment, the determination may be made by comparing one or more bit
values of a TLB size field of a processor configuration register to a current TLB
configuration. In an illustrative embodiment, the determination may be made by the

TLB size selection logic circuit 114 of FIG. 1.

[0043] In a particular embodiment, when the number of searchable TLB entries is to be
increased, at decision step 305, a portion of the TLB may be enabled to increase the
number of searchable entries, at 306. In a particular embodiment, the portion of the
TLB that is newly enabled may store data from a previous operating period before the
TLB portion was disabled, and thus the data of the newly-enabled entries may not be
reliable. An invalid indicator may therefore be set for each of the entries in the portion
of the TLB that is enabled, at 308. In an illustrative embodiment, the TLB may be the
TLB 202 of FIG. 2, and the invalid indicator may be a “0” bit value stored in the valid

field 222 of each TLB entry.

[0044] Alternatively, where the number of searchable TLB entries is to be decreased, at
decision step 305, a portion of the TLB may be disabled to decrease the number of
searchable entries, at 310. As an illustrative example, the disabling operation may
include rendering a selected portion of the TLB unavailable for searching without
powering off the TLB. In another embodiment, the selected portion of the TLB may be
powered off after being disabled. For example, when the TLB size is to be reduced in
response to a low TLB miss rate, a selected portion of the TLB may remain disabled for

a period of time to ensure a new TLB miss rate is acceptable before powering off the
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disabled portion of the TLB. In another embodiment, disabling the portion of the TLB

may include powering off the portion of the TLB.

[0045] In a particular embodiment, the portion of the TLB that is to be disabled may
include address translation data associated with one or more continuing processes that
should be retained at the TLB. Data may be copied from at least one entry of the
portion of the TLB that is disabled to at least one other portion of the TLB, as shown at
312. In this manner, data from disabled portions of the TLB may be preserved for

future use.

[0046] Referring to FIG. 4, an illustrative embodiment of a method of using a
configurable TLB is depicted and generally designated 400. In a particular
embodiment, the method 400 may be performed by the operating system 102 of FIG. 1.
The method includes determining a TLB miss rate, at 402. In a particular embodiment,
the TLB miss rate is based on a number of attempted TLB queries that result in an
exception as compared to a total number of TLB queries. In an illustrative embodiment,
the TLB miss rate may be determined using data from an interrupt controller that

receives interrupts generated in response to TLB misses.

[0047] Continuing to 404, the TLB miss rate is detected to exceed a threshold.
Advancing to 406, an instruction to increase a TLB size is sent after detecting that the
TLB miss rate has exceeded the threshold. In an illustrative embodiment, the
instruction may be sent to a processor that includes a configurable TLB, such as the

processor 104 of FIG. 1.

[0048] Proceeding to 408, in a particular embodiment, at least one configuration

indicator is set at configuration register to indicate a number of enabled portions of a
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TLB. In an illustrative embodiment, the at least one configuration indicator includes
one or more bits of a TLB size indicator field, such as the TLB size indicator field 112
of FIG. 1. The at least one configuration indicator may be set in response to an
instruction, such as in response to the signal 126 sent from the operating system 102 of

FIG. 1.

[0049] FIG. 5 illustrates an exemplary, non-limiting embodiment of a portable
communication device that includes a configurable TLB and that is generally designated
520. As illustrated in FIG. 5, the portable communication device 520 includes an on-
chip system 522 that includes a digital signal processor 524 and a configuration register
580. In a particular illustrative embodiment, the configuration register 580 includes one
or more indicators to determine a number of searchable entries at a translation lookaside
buffer (TLB) 590. The TLB 590 includes multiple TLB portions that may be
selectively enabled or disabled in accordance with system demands and power usage
considerations. In a particular embodiment, the configuration register 580 and the TLB
590 may be components of the digital signal processor 524. In an illustrative
embodiment, the TLB 590 and the configuration register 580 may operate substantially

as disclosed with respect to the TLB 118 and the configuration register 110 of FIG. 1.

[0050] FIG. 5 also shows that a display controller 526 is coupled to the digital signal
processor 524 and to a display 528. A memory 532 is also coupled to the digital signal
processor 524, Additionally, a coder/decoder (CODEC) 534 can be coupled to the
digital signal processor 524. A speaker 536 and a microphone 538 can be coupled to the

CODEC 534.
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[0051] FIG. 5 also indicates that a wireless controller 540 can be coupled to the digital
signal processor 524 and coupled to a wircless antenna 542. In a particular
embodiment, an input device 530 and a power supply 544 are coupled to the on-chip
system 522. Moreover, in a particular embodiment, as illustrated in FIG. 5, the display
528, the input device 530, the speaker 536, the microphone 538, the wireless antenna
542, and the power supply 544 are external to the on-chip system 522. However, each

is coupled to a component of the on-chip system 522.

[0052] In a particular embodiment, the digital signal processor 524 utilizes interleaved
multithreading to process instructions associated with program threads to perform the
functionality and operations needed by the various components of the portable
communication device 520. For example, when a wireless communication session is
established via the wireless antenna 542 a user can speak into the microphone 538,
Electronic signals representing the user’s voice can be sent to the CODEC 534 to be
encoded. The digital signal processor 524 can perform data processing for the CODEC
534 to encode the electronic signals from the microphone. Further, incoming signals
received via the wireless antenna 542 can be sent to the CODEC 534 by the wireless
controller 540 to be decoded and sent to the speaker 536. The digital signal processor
524 can also perform data processing for the CODEC 534 when decoding the signal

received via the wireless antenna 542.

[0053] Further, before, during, or after the wireless communication session, the digital
signal processor 524 can process inputs that are received from the input device 530. For
example, during the wireless communication session, a user may be using the input
device 530 and the display 528 to surf the Internet via a web browser that is embedded

within the memory 532 of the portable communication device 520. The digital signal
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processor 524 can interleave various program threads that are used by the input device
530, the display controller 526, the display 528, the CODEC 534 and the wireless
controller 540 to efficiently control the operation of the portable communication device
520 and the various components therein. Many of the instructions associated with the
various program threads are executed concurrently during one or more clock cycles. As
such, the power and energy consumption due to wasted clock cycles is substantially
decreased.

[0054] Those of skill would further appreciate that the various illustrative logical
blocks, configurations, modules, circuits, and algorithm steps described in connection
with the embodiments disclosed herein may be implemented as electronic hardware,
computer software, or combinations of both. To clearly illustrate this interchangeability
of hardware and software, various illustrative components, blocks, configurations,
modules, circuits, and steps have been described above generally in terms of their
functionality. Whether such functionality is implemented as hardware or software
depends upon the particular application and design constraints imposed on the overall
system. Skilled artisans may implement the described functionality in varying ways for
each particular application, but such implementation decisions should not be interpreted
as causing a departure from the scope of the present disclosure.

[0055] The steps of a method or algorithm described in connection with the
embodiments disclosed herein may be embodied directly in hardware, in a software
module executed by a processor, or in a combination of the two. A software module
may reside in RAM memory, flash memory, ROM memory, PROM memory, EPROM
memory, EEPROM memory, registers, hard disk, a removable disk, a CD-ROM, or any
other form of storage medium known in the art. An exemplary storage medium is

coupled to the processor such that the processor can read information from, and write
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information to, the storage medium. In the alternative, the storage medium may be
integral to the processor. The processor and the storage medium may reside in an ASIC.
The ASIC may reside in a computing device or a user terminal. In the alternative, the
processor and the storage medium may reside as discrete components in a computing
device or user terminal.

[0056] The previous description of the disclosed embodiments is provided to enable any
person skilled in the art to make or use the disclosed embodiments. Various
modifications to these embodiments will be readily apparent to those skilled in the art,
and the generic principles defined herein may be applied to other embodiments without
departing from the spirit or scope of the disclosure. Thus, the present disclosure is not
intended to be limited to the embodiments shown herein but is to be accorded the widest
scope possible consistent with the principles and novel features as defined by the

following claims.
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WHAT IS CLAIMED I8S:

1. A method comprising:

receiving at least one translation lookaside buffer (TLB) configuration indicator;
and

modifying a number of searchable entries of a TLB in response to a value of the

TLB configuration indicator.

2. The method of claim 1, wherein the at least one TLB configuration indicator

is received from an operating system.

3. The method of claim 2, wherein the at least one TLB configuration indicator

is determined in response to a TLB miss rate exceeding a threshold.

4. The method of claim 1, wherein the at least one TLB configuration indicator

includes a bit in a configuration register.

5. The method of claim 1,wherein modifying the number of searchable entries

includes enabling a portion of a TLB to increase the number of searchable entries.

6. The method of claim 5, further comprising setting an invalid indicator for

each of the searchable entries in the portion of the TLB that is enabled.

7. The method of claim 1, wherein the TLB configuration indicator determines
whether the TLB has a first number of available entries or a second number of available

entries.
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8. The method of claim 1, further comprising;:

disabling a portion of a TLB to decrease the number of searchable entries.

9. The method of claim 8, further comprising:
copying data from at least one entry of the portion of the TLB that is disabled to

at least one other portion of the TLB.

10. The method of claim 8, further comprising powering off the portion of the

TLB that is disabled.

11. A method comprising:

determining a translation lookaside buffer (TLB) miss rate;

detecting that the TLB miss rate exceeds a threshold; and

sending an instruction to increase a TLB size after detecting that the TLB miss

rate has exceeded the threshold.

12. The method of claim 11, wherein the TLB miss rate is based on a number of
attempted TLB queries that result in an exception as compared to a total number of TLB

queries.

13. The method of claim 11, further comprising setting at least one
configuration indicator at a configuration register to indicate a number of enabled

portions of a TLB.
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14. A computer readable media comprising:

a configuration register that includes a translation lookaside buffer (TLB)
configuration field including a TLB configuration value;

wherein the TLB configuration value identifies a first setting or a second setting
and wherein when the TLB configuration value identifies the first
setting, the TLB has a first number of searchable entries and when the
value identifies the second setting, the TLB has a second number of

searchable entries, the second number differing from the first number.

15. The media of claim 14, wherein the TLB configuration field is

programmable by a processor under software control.

16. The media of claim 15, wherein the software control is performed by an

operating system.

17. The media of claim 14, wherein the TLB configuration field has at least two
bits and wherein the value is configured to further identify a third setting or a fourth
setting, the third setting related to a third portion of the TLB and the fourth setting

related to a fourth portion of the TLB.

18. A system comprising:
a translation lookaside buffer (TLB) configuration bit stored in a memory;
a TLB including a first portion and a second portion, wherein the first portion is

selectively disabled in response to a value of the TLB configuration bit.
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19. The system of claim 18, further comprising a logic element responsive to the
memory, the logic element having an output coupled to the TLB, wherein the first

portion is selectively disabled in response to the output of the logic element.

20. The system of claim 19, wherein the logic element is further responsive to a

memory management unit control signal.

21. The system of claim 18, wherein the first portion includes one half of the

entries in the TLB.

22. The system of claim 18, wherein the first portion includes a different number

of entries than the second portion.

23. The system of claim 18, further comprising a multiplexer responsive to
outputs of the TLB and wherein the multiplexer selects those outputs that are enabled in

response to the TLB configuration bit setting.

24. The system of claim 18, wherein a plurality of entries in the TLB are

populated by a software program.

25. The system of claim 18, wherein the TLB is incorporated within a processor
configured to execute a software application and wherein the software application has a
first mode of operating that uses a first number of TLB entries, the first number of TLB

entries less than the number of entries in the first portion of the TLB.
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