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QPERATING FREQUENCY DETERMINATION

BACKGROUND

{0001} Customers may consider a variety of faciors when making a purchasing
decision for a server. These factors may vary depending on the customer’s operating
model as well as a desired total cost of ownership (TCO). While some customers may
emphasize the absolute performance of the server when making a purchasing
decision, other customers may emphasize the warranty period, while still other
customers may desire a balance belween both absclute performance and warranty

periad.

BRiEF DESCRIPTION OF THE DRAWINGS

[0002]  The following detailed description references the drawings, wherein:

(00031 FIG. 1A is a block diagram of an example system for operating frequency

determination;

[0004]  FIG. 1B is a block diagram of an example computing environment in which

operating frequency determination may be useful;

(00051 FiG. 2 is a flowchart of an example method for operating frequency

determination;

[00061 FIG. 3 s a flowchart of an example msthod for operaling frequency

determination;

[00077  FIG. 4 is a block diagram of an example systemn for operaling frequency

determination; and

{00087 FIG. 5 is a block diagram of an example system for operating frequency

detarmination.
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DETALED DESCRIPTION

[00081  Computing devices, such as a server, typically include a variety of computer
components, such as a ceniral processing unit (CPUY, a graphical processing unit
(GPU), a Random Access Memory (RAM), a storage medium, elc. Each computer
component is typically designed to work under a default or “stock” setting. For
example, an operating frequency of a CPU specifies the operating freguency of the
CPU's core(s). Traditionally, a2 warranty period for a server and the CPU inside of the
server guaraniees the operation of the CPU at the stock operating frequency.

(00107 Qverclocking is a process where a compuler component is set to operate al
an operating frequency higher than the stock setting. Operating a computer
component at an operating frequency higher than the siock sefting, however, may
cause unpredictability in the operation of the computer component. For example,
overclocking may lead 1o faster deterioration of the computer component and lead to
the computer component breaking before the end of the warranly period.
Overclocking a computer component typically voids the warranty of the computer
component and/or the server. Accordingly, overclocking has tradifionally been used
in high end consumer enthusiast applications, such as PC gaming, and has been unfit
for environments where predictability and reliability are more valued, such as in the
server markel.

(00111 Warranty periods have traditionally been determined based on general
characteristics of a class of computer component rather than the characteristics of an
individual computer component. For example, a given factory may produce "model A7
CPUs and each model A CPU may have a warranty period of three vears. In a simple
example scenario, the factory may produce three specific of model A processors in
one day: CPU 1, CPU Z and CPU 3. Accordingly, each of these processors may have
a warranty period of three vears. However, the given warranty period does not
consider the charagcteristics of each individually manufactured processor. Due to slight
variagtions in the materials used in the production of the CPRUs, each of CPU 1, CPU 2
and CPRU 3 may have a different life cycle.

(00121  Recause of varigtions in individual computer componenis as well as the

unpredictability of overclocking, an individualized approach {o determining the
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individual characieristics and durability of each individual component may allow for a
more accurate prediction of the life cycle of a computer component as well as a more
accurale prediction of the effect of overclocking on the computer component.
00131  Systems for operating frequency determination allow cusiomers o select
requirements for a computer component, such as a desired warranty period and/or a
desired performance level. Based on the selecled requirements, an operaiing
frequency may be selectaed and legally guaranteed by the seller 1o operate reliability
within the selected warranty pericd. Morgover, detailed analysis of the individual
computer component may allow for a more accurate life cycle of the computer
component {0 be predicted and guaranieed. For sxample, on-die electrical and
thermal siress probes may be used {0 predict the life cycle of a specific computer
compongnt instead of generalized approach described above.  The processor
warranty period for an individual computer component may then be caleulated bassd
on predictive life cycle for that individual computsr component.
{0014} Exampie operating frequency determination systems may include recelving a
warranty period for a computer component. The method may also include determining
an operaling frequency for the computer component that will causs a predicted life
cycle of the computer component operating at the operating freguency o fall within
the warranty pericd. The method may further include setling the computer component
to operate al the operating frequency.
{00151  FIG. 1A is a block diagram of an exampie operating frequency determination
systemn 110 for operating frequency determination.  In the example shown in FiG. 14,
system 500 may comprise various components, induding a requiremenis receiver 112,
an operaling frequency determiner 114, electrical stress determiner 116, thermal stress
determiner 118, environment predictor 120, life cycle predictor 122, operating frequency
setler 126 and/or other components. Any of the various components of operating
frequency determination system 110 may also be part of a firmware of g baseboard
management coniroller, such as the baseboard management controller 152 described
below in reference to FIG. 1B, According fo various implementations, operating
frequency determination system 110 may be implemented in hardware andior a
combination of hardware and programming that configures hardware. Furthermore, in
FIG. 1A and other Figures described herein, different numbers of componenis or gntities

than depicted may be used. As is illustrated with respect to FIG. 5, the hardware of the
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various components of operating frequency determiination system 110, for example,
may include one or both of a processor and a machine-readable siorage medium, while
the instructions are code stored on the machine-readable storage medium and
executable by the processor to perform the designated function.

(00167 Reguirements receiver 112 may receive requirements for the computing
device and/or a component of the computing device. The requirements receiver 112
may receive a warranty period for a computer component. The warranty period may
define a desired period that a performance of the computer componsnt will be
guaranieed. The requirements receiver 112 may recelve a performance level for the
compuler component. The performance level may define a desired level of
performance of the computer component. Performance levels may correspond o
any compiiter component and may be represented as numbers, descriptions, sic.
For example, the performance level may represent a desired clock speed of a CPU.
As ancther example, the performance level may be a category such as “high

”» o«

performance,” “medium performance,” efc. The performances level categories may
correspond (o range of operating frequencies. The warranty period andfor
performance level may be received from a customer, a sales represeniative, slo.
(00171 Operatling frequency determiner 114 may determine an operating frequency
for the computer component. For example, the operating frequency may specily the
operaling frequency of the CPU corels), the operaling frequency of the GPU corels),
the memory clock freguency of a RAM module, efc. The operating frequency may
be the highest frequency that the processor ¢an operate at and maintain a predicted
fife cycle that is within the warranty period. The operating frequency may mest the
performance level for the component {e.g., as discussed herein with respect to
requiremenis receiver 112). The operating frequency may overclock or underclock
the compuier component. As discussed above, computer components are typically
designed 1o work under certain default or stock settings. Overclocking is a process
where a computer component is sel {0 operate at an operating frequency higher than
the stock setting. Underclocking is a process where a computer component is set to
operate at an operating frequency lower than the stock setling.

[00187  The operating frequency may maximize the performance of the processor
or extend the life of the processor. For example, the operating frequency that

maximizes the performance of the processor may be the highest frequency under
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which the processor can operate reliably. Alternatively, the operating frequency may
a lower or a lowest frequency under which the processor can operate. A higher
operating frequency may be appropriate when high performance is desired and a
lower warranty period is acceptable. A lower operating frequency may be
appropriate when a higher warranty periad is desired.

[0019] Electrical stress determiner 116 may determine a predicled electrical stress
of the computer component. The alectrical stress may be an indicator of a silicon
durability of the computer component. The elecirical stress may correspond to a
current setling and/or a voltage setling of the computer component. The electrical
stress may be measured from an on-die silicon leakage and/or thermal probe, off-die
sensor, &tc.

(00201 Thermal stress determingr 118 may determing a predicted thermal strass of
the computer component and an effect of the compuiter component cperating under
the predicted thermal stress on the predicted life cycle of the computer component.
The thermal stress may correspond to a current setling and/or a voltage setling of
the computer component. The thermal stress may correspond o a temperature
sefting of the computer component. The thermal stress may be measured from an
on-die thermal probe, off-die sensor, etc.

{0021} Envirenment predictor 120 may delermine a predicted senvironment of the
computer component and an effect of the computer component operating under the
predicted environment on the predicted life cycle of the computer component. The
predicted environment may include operating details of other computer components
used in the computer (speed of the RAM, frequency of the GFU, etc.), the amount of
fime that the computer component and/or computer will be operated (len hours per
day/4 days a week, 24 hours a day/seven days a weel, efc.) at what specific speed the
computer component and/or computer will be operated, the physical environment that
the computer will be placed in (lemperature, humidity, elc.), ete.

{00221 Life cycle predictor 122 may predict a life cydle of the computer component
based on the computer component operating at the operating frequency (2.g., as
discussed herein with respect 1o operating frequency determiner 114). The life cycle of
the computer component may be the length of time that the computer component will
reliably operale and/or reliably operate atl the operating frequency.  Life cycle predictor

122 may predict that a life cycle of the computer component operating at the
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operating frequency is within the warranty pericd. As described above, each
individual computer component may have a unique life cycle based on the specific
characterisiics of the compuier component, such as a silicon durability, caused by
manufacture of the computer component. Life cycle predictor 122 may take these
unigque characteristics of the computer component inlo consideration when determining
the predicled life cycle of the computer component. For example, the predicted life
cycle of a CPU may be three years, based on the durability of the silicon used in the
manufacture of the CPUL
{00231 Life cvdle predicior 122 may make life cycle predictions based on stalistical
data, on-die probes, elc. Life cycle predictor 122 may predict the life cydle of the
computer component based on the electrical stress {e.g., as discussed herein with
respect 1o electrical strass determiner 118). Life cycle prediclor 122 may predict the
fife cycle of the computer component based on the thermal stress {8.g., as discussed
herein with respect to thermal stress determiner 118). Life cycle predictor 122 may
determine an effect of operation under the predicted operaling environment on the
computer component (e.g., as discussed herein with respedt {0 enwironment predicior
120) and predict the life cycle of the computer component based on the effect of
operating under the predicted operating environment,
(00247  Operatling frequency seller 124 may sel the computer component {o
operate at the operatling frequency. Operating frequency seiter 124 may cause a
baseband controller {0 set the operating freguency of the computer component.
[0025] FIG. 18 is an example environment 150 in which various examples in which
operating frequency determination may be useful. Environment 150 may include various
componenis including a baseboard management controller 152, a computer componernt
154 and an additional microprocessor 156, The baseboard management conirolier 154
may be a microcontroller embedded on a motherboard of a computer. Although Fig. 18
iHustrates a baseband management conlrolier, the techniques described herein can be
implementsd within any microcontrolier used for management. As discussed above, the
computer component 154 may be a CPU, a GPU, a RAM, sic.
{00287  The baseboard management conircller 1562 may communicate requests o
and/or receive responses from the computer component 154 via a communication
interface 158. The baseboard management controller 152 may communicaie reguests

to andfor receive responses from the microprocessor 156 via the communication
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interface 158, The microprocessor 156 may communicate reguests o and/or receive
responses from the computer component 154 via the communication interface 158,

Example communication interfaces 158 include a sysiem management bus {(SMBUS),

aral Component inte act {(PCH and the Direct Media Interface (DM

AY

"y
$ae?

released by the INTEL CORPORATION.
[0027]  The baseboard management controller 154 may include a firmware with an
operating frequency determiner 160 and/or operating frequency selter 162, Operating
frequency determingr 180 may determine an operating frequency for the computer
component.  Operating frequency determiner 160 may be similar to the operatling
frequency deferminer 114 described above in reference (o FIG. 1A, Operating frequency
setter 162 may set the operating frequency of the computer component. Operating
frequency setter 162 may be similar {0 the operating frequency setter 124 described
above in reference o FIG. 1A,

[0028] FIG. 2 is a flowchart of an example method 200 for & determining operating
frequencigs. Method 200 may be described below as being executed or parformed by a
system, for example, system 110 of FIG. 1A, system 400 of FIG. 4 or system 500 of FIG.
5. Other suilable sysiems and/or computing devices may be used as well. Method 200
may be implemented in the form of executable instructions stored on at least one
machine-readabie storage medium of the system and execuled by al least one processor
of the system. Allernatively or in addition, method 200 may be implementad in the form
of slectronic circuitry {e.g., hardware} or in a firmware executing by a processor. For
example, the steps of method 20C may be performed by a firmware of 2 management
controlier, such as the bassboard management controller 152 described above in
reference t© FIG. 1B.The sieps of method 200 may be executed substantially
concurrently or in a different order than shown in FiG. 2. Method 200 may include more
or less steps than are shown in FIG. 2. The steps of method 200 may, at certain times,
be ongoing and/or may repeat.

{00281  Method 200 may start at step 202 and continue to siep 204, where the method
may include receiving a warmranty period for a computer component, the warranty
periad defining a desired period that a performance of the computer componsnt will
be guarantesd. The warranty period may be received from a customer planning to
purchase the computer componant. The method 200 may also include recsiving a

performance level. The performance level may define a desired level of performance
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of the computer component. Performance levels may correspond to any computer
component and may be represented as numbers, descriptions, elc. For example, the
performance level may represent a desired clock speed of a CPU.  As another
example, the performance level may be a calegory such as “high performancs,”
“‘medium parformancs,” etc.

[0030] At step 206, the method may include delermining an operating frequency
for the computer componentthat will cause a predicied life cycle of the computer
component operating at the operating freguency o fall within the warranty period. The
operating frequency may maximize the performance of the processor. The operating
frequency may be the highest frequency that the computer component can operale at
and maintain a predicted life cycle within the warranty period. The operating frequency
may cverclock the computer component higher than a manufacturer default frequency.
The operating frequency may underclock the computer component lower than a
manufacturer defaull frequency. As discussed above, computer components arg
typically designed to work under certain default or stock setlings. Overclocking is a
process where a computer component is set {o operate at an operaling frequency
higher than the siock selling. Underclocking is a process where a computer
componegnt is set to operate at an operating fregquency lower than the stock setling.
(00317 Al step 208, the method may include selting the computer component {o
operale at the operating frequency. The computer component may be set to operale
at the operating freguency by a baseboard management controller. In some
examples, data concerning the warranty period and performance level of the computer
component may be tracked during the life of the computer component. The data may
be used to determing the remaining warranty period for the compuier component as
well as to update the predicted life and performance level of the computer componegnt.
The data may be useful when the compuler component is used in equipment that is
feased, rented, resold, ete. to determine how much warranty period and performance
is left for the computer component during the lease period, rental period, sale period,
etc. The data may alsc be used in dstermining future warranty periods for the
computer component when a lease or rental pericd has expired. Method 200 may
eveniually continue o step 210, where method 200 may slop.

[0032]  FIG. 3 is a flowchart of an example method 300 for a determining operating

frequencies. Method 300 may be described below as being execuled or performed by a
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system, for example, system 110 of FIG. 1A, system 400 of FIG. 4 or system 500 of FIG.
5. Ciher suilable systems and/or computing devices may be used as well. Method 300
may be implemented in the form of executable instructions stored on at least one
machine-readable storage medium of the system and executed by at lsast one processor
of the system. Allemnatively or in addition, method 300 may be implemented in the form
of glectronic circuilry {(e.g., hardware) or in a firmware executed by a processor, For
example, the steps of method 300 mavy be performed by a firmware of a bassboard
management controller, such as the baseboard management controller 152 described
above in reference to FIG. 18, The steps of method 300 may be execuied substantially
concurrently or in a different order than shown in FiG. 3. Method 300 may include more
or less steps than are shown in FIG. 3. The steps of method 300 may, at cerfain times,
be ongoing and/or may repeat.

[00331  Method 300 may slart at step 302 and coniinue to siep 304, where the method
may include determining an selectrical stress on a computer component at an operating
frequency. The slectrical stress may correspond o at least ong of a current setling or
a voltage setling. The electrical stress may be measured from an on-die sensor, an
off-die sensor and/or one additional sensors. Al step 306 the method may include
praedicting a life cycle of the computer component based on the electrical stress. Al
step 308, the method may include determining a thermal stress on the computer
component gt the operaling frequency. The thermal slress may correspond 1o a
temperature seiting. The thermal siress may be measured from an on-die sensors,
an off-die sensors and/or addiional sensors. At step 310, the method may includs
predicting a life cycle of the computer component based on the thermal stress.

[0034] Al step 312, the method may include determining an effect of cperating
under a predicted operating environment on a computer component. Af step 314, the
method may include predicting the life oycle of the computer component based on the
effect of operating under the predicted operating environment. Al step 316, the
method may include determining a silicon durability of a computer component. The
silicon durability may be determined based on data received from a siress probe on
the computer component, such as an on-die sensor. Al step 318, the method may
include predicting the life oycle of the computer component based on the silicon
durability. Method 300 may eventually continue o step 320, where method 300 may

stop.
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{00351  FIG. 4 is a block diagram of an example operating frequency determination
system 400. System 400 may be similar o system 110 of FIG. 1A, for example. In the
example shown in FIG. 4, system 400 includes requirements receiver 402, operating
frequency determiner 404, life cycle predictor 406 and wamranty determingr 408. The
components of system 400 may be part of a firmware of a baseboard management
controlier, such as the bassboard management controller 152 described above in
reference to FIG. 1B.

[0036] Reguirements receiver 402 may receive a wamanty pericd and a
performance level for a computer component. The warranty period may define a
desired period thatl a performance of the computer component will be quaranteed. The
warranty period may be received from a customer planning 1o purchase the computer
componant. The performance level may define a desired level of performance of the
computer component.  Performance levels may correspond o any computer
component and may be represenied as numbers, descriptions, etc. For example, the
performance level may represent a desired clock speed of a CRU.  As another
example, the performance level may be a category such as “high performance,”
“medium performance,” elc.

{0037} Reguirements receiver 402 may be implemenied in the form of executable
instructions stored on at least one machine-readable storage medium of systemn 400 and
executed by at least one processor of sysiem 400,  Allernatively or in addition,
requirements receiver 402 may be implemented in the form of a hardware device
including slectronic circuitry or in a firmware executed by a processor for implementing
the functionality of requirements receiver 402.

[00381  Operaling frequency determiner 404 may determing an operating frequency
for the computer component that will cause the computer component 10 meet the
performance level during the warranty period. The operating frequency may maximize
the performance of the processor and may be the highest frequency under which the
processor can operate reliably. The operating frequency may overclock the computer
component higher than a manufacturer default frequency. The operating frequency
may underclock the compuler component lfower than a manufacturer default
frequency. As discussed above, compuler componenis are typically designed to work
under certain defaull or stock settings. Ovearclocking is a process where a compuler

component is set to operate at an operating freguency higher than the siock setling.
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Underclocking is a process where a compuler component is set to operale at an
operating frequency lower than the stock setling.

(00391 Operating frequency determiner 404 may be implemenied in the form of
executable instructions stored on at least one machine-readable storage medium of
systemn 400 and execuied by at least one processor of system 400. Alternatively or in
addition, operating frequency determiner 404 may be implemented in the form of a
hardware devics including electronic circuilry or in firmware executed by a processor for
implementing the functionalily of operating frequency determiner 404.

{00407  Operaling frequency seller 406 may set the computer component to operale
al the operating frequency. The life cycle of the computer component may be based
on a determined silicon durability of the computer component. Life cycle predictor 406
may be implemented in the form of executable instructions stored on at least one
machine-readable siorage medium of system 400 and executed by atb least one
processor of system 400. Altermnatively or in addition, life cycle predictor 408 may be
implemented in the form of a hardware device including electronic dircuitry for
implementing the functionality of life cycle predictor 4086,

(004117 FIG. B is a block diagram of an example system 500 for operating frequency
determination. In the example shown in FIG. 5, system 500 includes a processor 502
and a machine-readable storage medium 504. Although the Tollowing descriptions refer
to a single processor and a single machine-readable storage medium, the descriptions
may also apply 10 a system with multiple processors and mulliple machine-readable
storage mediums. In such examples, the instructions may be distributed (e.q., stored)
across mulliple machine-readable storage mediums and the instructions may be
distributed {e.g., executed by} across mulliple processors. For example, the inshructions
of system 500 may be part of a firmware of a baseboard management controller, such
as the baseboard management controlier 152 described above in reference to FIG. 18,
[00427  Processor 502 may be one or more ceniral processing units (CPUs),
microprocessors, and/or other hardware devices suitable for relrieval and execution of
instructions stored in maching-readable storage medium 504, In the example shown in
FIG. §, processor 502 may felch, decode, and execute instructions 506, 508, 510 and
512 to perform operating frequency determination. As an allernative or in addition to
retrieving and executing instructions, processor 502 may include one or more elecironic

circuits comprising a number of electronic components for perfarming the functionality of
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one or more of the instructions in machine-readable storage medium 504, With respect
to the executable instruction representations (e.g., boxes) described and shown herein,
it shouid be understood that part or all of the executable instructions and/or elactronic
circuits included within one box may be included in a different box shown in the figures
or in & different box not shown.

[0043] Machine-readable storage medium 504 may be any electronic, magnetic,
optical, or other physical storage device that stores executable instructions.  Thus,
machine-readable storage medium 504 may be, for example, Random Access
Memory (RAM), an Electrically-Erasable Programmable Read-Only Memory
(EEFROM), a slorage drive, an optical disc, and the like. Machine-readable storage
medium 504 may be disposed within system 500, as shown in FIG. 5. In this situation,
the executable instructions may be “instalied” on the system 500. Alternatively,
machine-readable storage medium 504 may be a porlable, exiernal or remote storage
medium, for example, that allows system 500 to download the instructions from the
portable/externaliremote storage medium. In this situation, the executable instructions
may be part of an “instaillation package”. As described herein, machine-readable storage
medium 504 may be encoded with execulable instructions for a web {echnology
responsive o mixtures of emotions.

(00447 Referring to FIG. 5, lime period receive instructions 506, when executed by
a processor {8.g., 502), may cause systern 500 to receive a time period that a
performance of a compuler component is guarantead. The fime period may be
received from a customer planning to purchase the computer component. Tims period
receive instructions 506 when executed by a processor {e.g., 502), may alsc cause
system 800 {o receive a performance level. The performance level may define a
desired level of performance of the computer component. Performance levels may
correspond t© any compuler component and may be represented as numbers,
descriptions, etc. For example, the performance level may represent a desired clock
speed of a CPU. As another exampie, the performance level may be a category such

» <

as “high performance,” “medium performancs,” etc.

[0045] Operating frequency determine instructions 508, when execuled by a
processor (e.g., 502), may be the highest frequency that the processor can operate at
and maintain a predicted life cycle that is within the warranty period. The operating

fraquency may maximize the performance of the processor. The operating freguency
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may overclock the computer component higher than a manufaciurer default freguency.
The operaling frequency may underclock the computer component lower than a
manufacturer defaull frequency. As discussed above, computer componenis are
typically designed to work under certain default or stock settings. Overclocking is a
process where a computer component is set 0 operale at an operating frequency
higher than the stock setling. Underclocking is a process where a computer
component is sel {0 operate at an operating frequency lower than the stock setting.
{00461 Operating frequency setinstructions 510, when execitted by a processor {2.4.,
502), may cause system 500 o set the processor to operate at the highest frequency.
Qperating frequency set instructions 510 may cause a baseboard management
confroller 10 set the processor to operate at the highest frequency.

00471  The foregoing disclosure describes a number of examples for operating
frequency determination.  The disclosed examples may include sysltems, devices,
compulerreadable  storage media, and methods for  operaling  fregquency
determination.  For purposses of explanation, certain examples are described with
reference o the components illustrated in FIGS. 1-5. The functionality of the llusirated
componenis may overlap, however, and may be present in a fewer or greater number of
elements and components. Further, all or part of the functionality of iHustrated elements
may co-exist or be distribuled among several geographically dispersed
focations. Further, the disclosed examples may be implermentad in various environmenis
and are not limited to the illustrated examples.

{00481  Further, the sequence of operations described in connection with FiGS. 1-5
are examples and are not intended t© be limiting. Additional or fewer operations or
combinations of operations may be used or may vary without departing from the scope
of the disclosed examples. Furthermors, implementations consistent with the disclosed
examples need not perform the sequence of gperations in any particular order. Thus,
the presant disclosure mersly sets forth possible examples of implementations, and

many variations and modifications may be made to the described examples.
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CLAIMS

1. A method for determining operating frequencies, the method comprising:
receiving a warranty period for a computer component;
determining an operating frequency that will cause a predicled life cyole of the
computer component operating at the operating frequency to fall within the warranty
period; and

setting the computer component {0 operate at the operating frequency.

2. The mathod of claim 1 wherein setling the computer component {0 operate at

the operating frequency is performed by a baseboard management controller,

3. The method of claim 1 further comprising:

determining an elecirical stress on the computer component at the operating
freguency, wherein the electrical stress corresponds 1o at least one of a current
setting or a voltage setling; and

predicting the life cycle of the computer component based on the electrical

siress.

4, The method of claim 1 further comprising:
determining a thermal stress on the computer component at the operating
freguency, wherein the thermal stress corresponds o a temperature setling; and
predicting the life cycle of the computer component based on the thermal

siress.

5. The method of claim 1 further comprising:

determining an effect of operating under a pradicted operating environment on
the computer component; and

predicting the life cycle of the computer component based on the effect of

operaling under the predicled operating environment.

8. The method of claim 1 further comprising:



WO 2017/014731 PCT/US2015/040986

15

receiving data from a stress probe on the computer component;

determining a silicon durability of the computer component based on the
received data; and

predicting the life cycle of the computer component based on the silicon

durability.

7. A system for determining operating freguencies comprising:

a requirements recelver to receive a warranty period and a performancs level
for a computer component;

an operating frequency determiner (o determine an operating frequency for
the computer component that will cause the computer component (o mest the
performance level during the warranty period;

an operating frequency setter 1o set the computer component to operate at

the operating frequency.

8. The system of claim 7, further comprising a baseboard management

coniroller to set the computer component {0 operate al the operating frequency.

8. The system of claim 7, wherein the operating frequency is the highest

frequency under which the processor can operate reliably.

13, The system of claim 7, further comprising:
a life cvdie predicior o predict that a life cycle of the computer component

operating at the operating freguency is within the warranty period.

11, The system of claim 7, further comprising:

an glectrical stress detarminer 10 receive elecirical stress data from an
alactrical probe of the computer component and determine an electrical stress on the
compuler component at the operating frequency, wherein the slectrical stress
corresponds to at least one of a current setting or a voltage setling; and

the warranty dsterminer further to predict the life cycle of the computer

compaonent based on the slectrical siress.
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12. A non-transitory machine-readable storage medium encoded with instructions
for determining operating frequencies, the instructions execulable by a processor of
a sysiem to cause the system {o:

receive a time period that a performance of a computsr component is
guaranieed;

determine a highest frequency that the computer component can operate at
and maintain a predicied life cycle that is within the warranty period; and

set the computer component to operate at the highest freguency.

13.  The non-fransifory machine-readable storage medium of ¢laim 12, whersin

the instructions executable by the processor of the system further cause the system

to:
receive dala from a stress probe on the computer component;
determineg a silicon durability of the computer component based on the
received
data; and
predict the life cycle of the computer component based on the silicon
durability.

14.  The non-transitory machine-readable storage medium of olaim 12, wherein
the instructions executable by the processor of the system further causs the sysiem
to:

instructions fo determine an effect of operating under a predicted operating
environment on the computer component; and

instructions to predict the life cycle of the computer component based on the

effect of operating under the predicled operaling environment.

18.  The non-transitory machine-readable storage medium of claim 12, further
comprising:
instructions to cause a baseboard management controlier {0 set the computer

component to operate at the highest frequency.
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