1 - PONER ALLOCATI ON MANAGEMENT | N AN | NFORVATI ON HANDLI NG SYSTEM TECHNI CAL
FI ELD The present invention is in the field of conputer systens and, nore
particularly, power managenent in server class conputer systens. 5 2
BACKGROUND OF THE | NVENTI ON As the val ue and use of information continues
to increase, individuals and businesses seek additional ways to process
and store information. One option available to wusers is information
handl i ng systenms. An information handling systemgenerally 5 processes,
conpiles, stores, and/or conmuni cates information or data for business,
personal, or other purposes thereby allow ng users to take advantage of the
val ue of the information. Because technol ogy and i nformation handli ng
needs and requirenents vary between different users or applications,

i nformation handling systens nmay al so vary regarding what infornation IS
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iOne‘type of information handling systemis a server, which is a
processor-based network device that nanages network resources. As
exanples, a file server is dedicated 20 to storing files, a print server
manages one or nore printers, a network server manages network traffic, and
a dat abase server processes database queries. A Wb server services
Internet World Wde Wb pages. In recent years, servers have been
i npl emented as "bl ade servers."” Bl ade servers are so named because they
enpl oy server bl ades, which are thin, madular electronic 25 circuit boards
contai ning one or nmore mcroprocessors, menory, and other server hardware
and firmvare. Bl ade servers, which are sonetines referred to as a
hi gh-densig ) ey Ve o ﬁ% \ '-.kude a space savi ng, rack-based chassis
t hat accepts=tm = —brades. Bl ade servers are often used in
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handling systems allow for information handling systems to be general or configured for

a specific user or specific use such as financial transaction processing, airline
reservations, enterprise data storage, or global communications. In addition, information
15 handling systems may include a variety of hardware and software components that may
be configured to process, store, and communicate information and may include one or
more computer systems, data storage systems, and networking systems.
One type of information handling system is a server, which is a processor-based
network device that manages network resources. As examples, a file server is dedicated
20  to storing files, a print server manages one or more printers, a network server manages
network traffic, and a database server processes database queries. A Web server services
Internet World Wide Web pages.
In recent years, servers have been implemented as “blade servers.” Blade servers
are so named because they employ server blades, which are thin, modular electronic
25  circuit boards containing one or more microprocessors, memory, and other server
hardware and firmware. Blade servers, which are sometimes referred to as a high-density
servers, typically include a space saving, rack-based chassis that accepts multiple server
blades. Blade servers are often used in clusters of servers dedicated to a single task. For
example, a blade server may function as a web server by servicing web-based requests

30  addressed to one or more universal resource locators (URLs). In this implementation, the



“inplenmentation of blade servers. Power consunption is not only costly, but
it also generates heat that nust be dissipated to nmaintain performance
paranmeters as well as the 15 electrical and nmechanical integrity of the
server. Traditional blade server inplenentations inpose power restrictions
on individual blades based on static power |evels provided by the blade to
ensure that power capacity is not exceeded. Mreover, the static |evel
provi ded the blade in such inplenmentations is typically based on a
t heoretical maxi num power draw based o3 the bl ade's configuration. Because
t he power 20 managenent inplenentation is founded upon the maxi num power
draw, power allocation is necessarily overly conservative, resulting in
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Power conservation is an increasingly important consideration in the design and
implementation of blade servers. Power consumption is not only costly, but it also
generates heat that must be dissipated to maintain performance parameters as well as the
15 electrical and mechanical integrity of the server. Traditional blade server
implementations impose power restrictions on individual blades based on static power
levels provided by the blade to ensure that power capacity is not exceeded. Moreover, the
static level provided the blade in such implementations is typically based on a theoretical
maximum power draw based on the blade’s configuration. Because the power
20 management implementation is founded upon the maximum power draw, power
allocation is necessarily overly conservative, resulting in denial of power up requests or

forced performance throttling of server blades when, in reality, sufficient power is

available.



resource. The processing resource is configured to receive the critical
power |level and to determ ne a warning power |evel based on the critical
power |evel. The processing resource responds to a power consunption |evel
exceeding the critical power |evel by powering off. The processing
resource is configured to respond to an actual power 20 consunption |evel
exceedi ng the warning power level by transitioning to a power conserving
node and requesting an additional allocation of power fromthe managenent
resource. In another aspect, a nethod o# allocating power in an information
handl ing system is disclosed. Responsive to a power allocation request
froma processing resource, a 25 managenent resource determ nes a power
allocation for the requesting RUMERRYOF BIRYNGENION Ndi cates a critical
power |evel to the processing resource. [Ihe processing resource, in
response to receiving the critical power |evel, determ nes a warning power
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power | evehis plidgose. The management resource is designed to respond to a power allocation

request from a processing resource by evaluating a power budget of the system as a whole

and allocating power to the processing resource. The management resource indicates the

15 allocated power by returning a maximum or critical power level to the processing

resource. The processing resource is configured to receive the critical power level and to

determine a warning power level based on the critical power level. The processing

resource responds to a power consumption level exceeding the critical power level by

powering off. The processing resource is configured to respond to an actual power

20  consumption level exceeding the warning power level by transitioning to a power

conserving mode and requesting an additional allocation of power from the management
resource.

In another aspect, a method of allocating power in an information handling system

is disclosed. Responsive to a power allocation request from a processing resource, a

25 management resource determines a power allocation for the requesting processing

resource and indicates a critical power level to the processing resource. The processing

resource, in response to receiving the critical power level, determines a warning power

level that is lower than the critical power level. The processing resource monitors actual

power consumption and, in response to monitoring an actual power consumption

30 exceeding the critical power level, shuts down or powers off. In response to the actual



medirum further includes instructions for powering off the processing
resource in response to the actual power consunption exceeds the nmaxi num
power |evel. A nunber of inportant technical advantages are descri bed
herein. One technical advantage is the ability to nanage the allocation of
power budgets to processing resources 15 in an information handling system
so that the power budget allocated to any resource is adjusted based on the
actual power consunption of the resource. Using dynam c power allocation
as described herein results in nore effiscient allocation of the available
power budget so that, for exanple, a maxi num nunber of processing resource

may be operating sinultaneously. Additional advantages w |l be apparent to
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10 to monitoring an actual power consumption exceeding the warning power level. The

medium further includes instructions for powering off the processing resource in response

to the actual power consumption exceeds the maximum power level.
A number of important technical advantages are described herein. One technical
advantage is the ability to manage the allocation of power budgets to processing resources
15 in an information handling system so that the power budget allocated to any resource is
adjusted based on the actual power consumption of the resource. Using dynamic power
allocation as described herein results in more efficient allocation of the available power
budget so that, for example, a maximum number of processing resource may be operating
simultaneously. Additional advantages will be apparent to those of skill in the art and

20 from the FIGURES, description and claims provided herein.



*As the value and use of information continues to increase, individuals and
5 busi nesses seek additional ways to process and store information. One
option available to wusers is information handling systens. An information
handl i ng system generally processes, conpiles, stores, and/or conmunicates
information or data for business, personal, or other purposes thereby
allowi ng users to take advantage of the value of the information. Because
technol ogy and informati on handling needs and requirenents vary 10 between
different users or applications, informétion handling systens nay al so vary
regardi ng what information is handl ed, how the information is handl ed, how
much information is processed, stored, or conmunicated, and how qui ckly
and efficig Vi 1-REQr pati.on npy, he Rrocessed, stored, or conmuni cat ed.
i IEED EER'jﬁ'; .L]'L Frare stens allow for information
handl i ng systenpg to be eral or canfigured.for a_speci f.ic,.user or
Speci f1¢ uee SURMGS PPRIErar Bragh bR aing ol & BresE qminiesis afd
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addi tion, information handling systens may include a variety of hardware
and sof t wePajuaeipoéhtthe perpmpeaying ssawimgs.i iguvideh dise pseferease numbeys dndigaigl
comunicatg i i . may include one or nore conputer systens, data
storagg s&%?gﬁég%g%%dﬁﬂFﬁ%Eking systens. 20 Preferred enbodi ments and their
advant ages ar e HiGst isiadgockt diagrabyofr @icetedngd@méms of h Gfodmitlonohi@dlifg &stein
wherein |ike nunbers are used to indicate |ike and corresponding parts.
For pur pod@®legteniadas ahlade ss8§fe, an i nformati on handling system may i ncl ude
any instrumentghi by, 0p1020a@0h 6f MleddFAEMPRIbAL bil &SHIQRELARIE £50useQTPUL €,
classify, process, transmt, receive, retrieve, originate, swtch, store,
di spl ay, merpéessing rabetretin theddmiederv2bdepped dukly. lhamtll e, or utilize any

form of infor 1on, intelligence, or.data.for business, scientific,.
controP, or ot HAP- Bt pabRsdiaGR ks ing ong Pl ALR R “RHAPS AGLEtiEm may
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device and may vary in size, shape, pertormance, functionality, and price.

The information handling system may include random access nenory (RAM,
one Or nore processing resources




30 such as a central processing unit (CPU) or hardware or software control
|l ogic, ROM 8 and/or other types of nonvolatile nmenory. Additional
conponents of the information handling systemnmay include one or nore disk
drives, one or nore network ports for comrunicating with external devices
as well as various input and output (1/0) devices, such as a keyboard, a
nouse, and a video display. The information handling systemnmay 5 al so

i ncl ude one or nore buses operable to transmt comruni cati ons between the
vari ous hardware conponents. As indicated previously, one type of

i nformati on handling systemis a server system A server system may be
defined as a systenlthat comuni cates with one or nore client systems for
t he purpo Egh@ﬂgggiggﬁrforn1ng transactions. 10 A
represent a ==SeET Ve S S ver 100 depicted in FIG 1.
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information is processed, stored, or communicated, and how quickly and efficiently the

information may be processed, stored, or communicated. The variations in information
handling systems allow for information handling systems to be general or configured for

15 a specific user or specific use such as financial transaction processing, airline
reservations, enterprise data storage, or global communications. In addition, information
handling systems may include a variety of hardware and software components that may
be configured to process, store, and communicate information and may include one or
more computer systems, data storage systems, and networking systems.

20 Preferred embodiments and their advantages are best understood by reference to
FIG. 1 through FIG. 3, wherein like numbers are used to indicate like and corresponding
parts. For purposes of this disclosure, an information handling system may include any
instrumentality or aggregate of instrumentalities operable to compute, classify, process,
transmit, receive, retrieve, originate, switch, store, display, manifest, detect, record,

25 reproduce, handle, or utilize any form of information, intelligence, or data for business,
scientific, control, or other purposes. For example, an information handling system may
be a personal computer, a network storage device, or any other suitable device and may
vary in size, shape, performance, functionality, and price. The information handling
system may include random access memory (RAM), one or more processing resources

30 such as a central processing unit (CPU) or hardware or software control logic, ROM,



+ 25 bl ade 102. In addition, managenent nodule 104 is configured to nonitor
envi ronnental paraneters such as chassis tenperature, and to contro
shared resources including power supply nodules 108 and fan nodul es 110.
Managenment nodul e 104, for exanple, is operable to detect a therma
war ni ng and respond by turning on fans in fan nodul e(s) 110, reducing
power |evels supplied by power supply nodules 108 and to throttle one or
30 nore server blades 102. 9 1In a preferred enbodi nent, each server bl ade
102 is a nodul e resource, preferably i m8l enented as an electronic printed
circuit board containing one or nore general purpose m Ccroprocessors,
system nenory accessible to the m croprocessor(s), and ot her

har dwar e/ f indrprediRer§BELHf HORvARARE Widntdy 2NARASER] | BEhpoHSite BF i #BRhdtoat | on
prograns. 5 In such enbodi nents, server blades 102 are preferably hot
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are plugged into racks froma second side of the blade server chassis. 10

Ref er r Bng #lep mrkade pne gr progrcRusgs apgralie 6F trarsmie eramenisatigns devreea thevakqush| ade
102 suit r i h. the blade server 100 of FIG 1 is shown. As

depi ct ed ?ﬁhﬁf%?cﬁgégg?@%r bl ade 102 i ncludes one or nore processors 202-1
t hrough 202- N cAnmediteed peeviowsiys tonm typel f A0frmétidi hatdlinggeysendl idraniziyer
controller 206 is coupled to systembus 204 to a nenory bus 208 that
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Blade server 100 also includes a management resource in the form of a management
module 104, I/O resources in the form of /O modules 106-1 and 106-2 (generically or
15  collectively referred to as I/O module(s) 106), power supply modules 108-1 and 108-2
(generically or collectively referred to as power supply module(s) 108, and environmental
resources in the form of fan module(s) 110-1 and 110-2 (generically or collectively
referred to as fan module(s) 110.
Management module 104 is connected to server blades 102, /O modules 106,
20  power supply modules 108, and fan modules 110. In one embodiment, management
module 104 connects to the other resources of blade server 100 using a relatively simple
communication link such as an I2C link although other embodiments may employ other
types of links such as Ethernet links, general purpose serial links, and the like.
Management module 104 is operable to power on, reboot, and power off each server
25  blade 102. In addition, management module 104 is configured to monitor environmental
parameters such as chassis temperature, and to control shared resources including power
supply modules 108 and fan modules 110. Management module 104, for example, is
operable to detect a thermal warning and respond by turning on fans in fan module(s)
110, reducing power levels supplied by power supply modules 108 and to throttle one or

30 more server blades 102.



- 20 controller (BMC) 230. BMC 230 preferably includes a service processor
enabled to nonitor the status of server blade 102 and to facilitate renote
managenent capability for adm nistrators. BMC 230 conmunicates with
managenent nodule 104 to log and send alerts on the network. BMC 230 is
responsi ble for nonitoring the status of voltage and tenperature probes
(not 25 depicted) on server blades 102. When BMC 230 detects an event, the
event is witten to a BMC hardware | og and sent to managenent nodul e 104
over an Intelligent Platform Managenen® Interface (IPM) connection 234.
In the depicted enbodi nrent, BMC 230 is connected to NI C 220 of server bl ade
102 enabling adm nistrators to access BMC 230 using an IPM wutility or
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blade 102 includes one or more processors 202-1 through 202-N connected to a system
bus 204. A bus bridge and memory controller 206 is coupled to system bus 204 to a
memory bus 208 that connects a system memory 210 with bridge and memory controller
15  206. Bridge and memory controller 206 also couples to a peripheral bus 212 to which
one or more peripheral adapters may be connected. In the depicted embodiment, for
example, server blade 102 includes a network interface card (NIC) 220 and a hard disk
controller 222 that is coupled to persistent storage (not depicted). In addition, server
blade 102 includes a service processor resource, referred to as baseboard management
20  controller (BMC) 230.

BMC 230 preferably includes a service processor enabled to monitor the status of
server blade 102 and to facilitate remote management capability for administrators. BMC
230 communicates with management module 104 to log and send alerts on the network.
BMC 230 is responsible for monitoring the status of voltage and temperature probes (not
25  depicted) on server blades 102. When BMC 230 detects an event, the event is written to a
BMC hardware log and sent to management module 104 over an Intelligent Platform

Management Interface (IPMI) connection 234.
In the depicted embodiment, BMC 230 is connected to NIC 220 of server blade
102 enabling administrators to access BMC 230 using an IPMI utility or Serial over LAN

30 (SOL) commands. In addition, BMC 230 as shown is connected to power distribution



- 15 executed by a processor in an information handling system causes the
informati on handling systemto allocate power dynamcally. In such

enbodi ments, the instructions are stored on or enbedded in a conputer
readabl e nedium The nmediummay be a volatile nedium (e.g., system nmenory
(RAM) or cache nenory (SRAM) during periods when instructions are being
executed. The nedium may al so be a persistent nmedi um such 20 as a hard

di sk, CD, DVD, magnetic tape, and the |like, during periods when
instructions are not being executed. It one aspect, a dynam c power

al I ocation nmethod includes processing resources, such as the server bl ades
102 of information handling system 100, conmunicating with a managenent

resour ce SdifellitAS24RNBGATRIN riPRELH &rcmgv 249 ProRGRS 2l BArSIEHRUMEGfAE BUEeR 25
an initial power budget allocation and the managenment resource responds to
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consumption over a specified time interval.
Some embodiments of the dynamic power allocation described herein are
implemented as a set of computer executable instructions (computer software) that, when
15 executed by a processor in an information handling system, causes the information
handling system to allocate power dynamically. In such embodiments, the instructions
are stored on or embedded in a computer readable medium. The medium may be a
volatile medium (e.g., system memory (RAM) or cache memory (SRAM)) during periods
when instructions are being executed. The medium may also be a persistent medium such
20  as a hard disk, CD, DVD, magnetic tape, and the like, during periods when instructions
are not being executed.
In one aspect, a dynamic power allocation method includes processing resources,
such as the server blades 102 of information handling system 100, communicating with a
management resource such as management module 104. A processing resource requests
25  an initial power budget allocation and the management resource responds to the request,
preferably by granting the request and the requested allocation. In one implementation,
the power allocated by the management resource represents an absolute maximum level
of power beyond which the processing resource must not operate.
The processing resource calculates or otherwise determines a power margin and

30 sets a “warning” power level representing the difference between the allocated power



- 10 consunption node as long as its actual power consunption |evel exceeds
its warning power |evel. Wen actual power consunption drops bel ow the
war ni ng power |evel, the processing resource preferably "un-throttles”
itself. Un-throttling could occur either because the processing resource's
actual power consunption decreased due to, for exanple, a decrease in
processing activity or because the managenent resource granted a 15 power
budget increase to the processing resource and the processing resource re-
cal cul ated a new and hi gher warni ng power |evel in response. Sone

enbodi ments may support processing resource power budget donations. A

power budget donation nmay occur if an un-throttled processing resource

finds thatjeid and ffelpitler ROMEH. GPNE WB41idRRel PowONR AL AR thY wRRI bW level
aIIocated(Pomer | evel . The processing 20 resource in this case my donate a
c
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part of a PYREFMEH FF¥YIEst to t he managenment resource fromthe processor
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Service processor resource. 2~ power “up request preferably al'so
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consunpt| %rf]:ce(ljuasg athg S[?rggelsgngdre\é\gur?e’g haectual power consumption decreased due to, for
example, a decrease in processing activity or because the management resource granted a
15 power budget increase to the processing resource and the processing resource re-
calculated a new and higher warning power level in response.

Some embodiments may support processing resource power budget donations. A
power budget donation may occur if an un-throttled processing resource finds that its
actual power consumption is consistently below its allocated power level. The processing

20  resource in this case may donate a portion of its allocated power by requesting a decrease
in allocated power from the management resource thereby enabling the management
resource to allocate the donated power to other processing resources as needed.

Turning now to FIG. 3, a flow diagram illustrates selected elements of one
embodiment of a method 300 for managing power allocation in an information handling

25  system. Method 300 as depicted in FIG. 3 is suitable for execution by an information
handling system such as the information handling system 100 depicted in FIG. 1. In the
depicted embodiment, method 300 includes a processing resource requesting (block 302)
a management resource for an allocation of power. The power allocation requests may be

part of a power up request to the management resource from the processor resource and,

30 more specifically, from BMC 230 or another suitable service processor resource. The



-5 requesting processing resource. BMC 230, for exanple, may | og historical
power consunption reading and determ ne a requested power |evel by
applying a predetermned algorithmto the historical data. In the sequence
depicted in FIG 3, the nmanagenent resource responds to the power

al l ocation request by evaluating a power budget for information handling
system 10 100 as a whole, determ ning a power allocation for the
requesting processing resource, and indicating the power allocation to the
processi ng resource by returning (bl ockiZ04) a value, referred to herein
as the critical power level or maximum power |evel. As suggested by its
name, the critical power level is an absolute maxi mum | evel of power that
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an algorithmthat determ nes the warning power |evel may

suggested by its name, the critical power level is an absolute maximum level of power

that the processing resource is permitted to draw.

15 The processing resource receives the power on grant and the critical power level
from the management resource and determines (block 306) a second power level, referred
to herein as the warning power level. The processing resource determines the warning
power level based on the critical power level according to a predetermined algorithm. In
an implementation desirable for its simplicity, for example, the processing resource may

20 calculate a warning power level as a specified percentage of the critical power level. In
other implementations, the relationship between the warning power level and the critical
power level may be non-linear. The warning power level is preferably chosen to provide
adequate operating margin with respect to the critical power level. The amount of margin
is implementation specific and may depend on factors including, but not limited to, the

25  historical stability of the processing resource’s power consumption. If, for example, the
historical power consumption of a processing resource is highly stable (e.g., power
consumption values historically vary less than 2%), it may be desirable to reduce the
margin between the warning power level and the critical power level. Conversely, a
processing resource with a history of highly erratic power consumption values may

30 require increased margin and an algorithm that determines the warning power level may



- 13 -take such factors into consideration. In addition, an algorithmfor
determ ning the power nmargin may incorporate other information including,
as an exanple, but not limted to information indicative of the historical
power consunption of other processing resources in the information

handl i ng system |If other server blades in an information handling 5 system
exhibit a pattern of power consunption, for exanple, the determ nation of
power nmargin for any given processing resource may factor this information
into the determnation. Following the &3l ocation of a critical power |evel
and the determnation of a warning power |evel, the processing resource
nmonitors (block 308) its actual power 10 consunption |evels. Actual power
consunpt i oRkdRRhtREbAInloSJREBERNBR! Yo ARNiGY G albDtiftin R BEAE iowe
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If the information handling system determines (block 310) that the actual power

consumption (P) exceeds the critical power level, information handling system 100 shuts
down (block 311) immediately. Shut down of power may occur through the management
15  module 104, the BMC 230, or a combination of both.

If information handling system 100 detects (block 312) that actual power
consumption exceeds the warning power level (PW), method 300 includes information
handling system 100 throttling (block 322) server blade power. Throttling of server blade
power may include taking power conserving action including, but not limited to, reducing

20  the operating voltages applied to the system components and/or reducing a frequency of
an system clock (not depicted) that drives the timing of server blade components.

In addition to throttling server blade power, method 300 as depicted in FIG. 3
includes the server blade requesting (block 324) the management module to allocate more
power. Like the original request for power allocation made when the server blade first

25  powers on, this request for power may include an IPMI or other suitable message between
BMC 230 and management module 104. Following the request for additional power,
method 300 returns to block 304 in which the management resource evaluates the request
for power and returns a critical power level. If the management resource determines that
additional power budge is available for allocation to the requesting server blade, the

30 management resource will indicate a new and presumably higher critical power level. If



- BMC: 230 and managenent nodul e 104. Fol |l owi ng the request for additional
power, nethod 300 returns to block 304 in which the managenent resource
eval uates the request for power and returns a critical power level. If the
managenent resource determ nes that additional power budge is available
for allocation to the requesting server blade, the 30 nanagenent resource
wll indicate a new and presumably higher critical power level. If 14 the
managenent nodul e determ nes that there is insufficient power budge to
acconmodat e the request for an increaseldthe critical power |evel returned
by the nmanagenent resource will be the sane as it was previously.
Returning to decision block 312, if the actual power is not greater than
the 5 “ﬁHHénﬂmﬁaﬁﬁkn{eMEHMetB&eﬂﬁﬂb&t@ﬁtHH&%GWPW5§Hﬁ9ﬁnPfmﬂﬁ%h%QdépqO
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Harning po(}lf\:%{cted embodiment of method 300 supports power donations. More specifically, if a
server blade finds that its power consumption in a fully un-throttled operating mode is
15 consistently below its warning power levels, the server blade may request a decrease in
allocated power level as a means of donating a portion of its allocated power budget back
to the information handling system as a whole so that the management module can better
accommodate requests for power budge increases from other system resources including
other server blades. Thus, FIG. 3 as depicted includes determining (block 318) whether a
20  server blade’s actual power consumption has been consistently below its warning power
levels. The definition of what constitutes “persistent” in this context is an implementation
detail. An exemplary method may define persistent as a series of N consecutive power
consumption data points below the warning power level. An implementation may trigger
power donation activity if the actual power consumption drops below and/or remains
25  consistently below a minimum power level. Other implementations may invoke more
sophisticated techniques to determine, for example, the likelihood of a reduction in
warning power level causing a drop in the performance of the blade and, if so, whether
the power budge reduction is warranted.

If server blade and/or information handling system determine that a server blade is

30  consistently below its warning power levels, the blade, according to the embodiment



-l evels. The definition of what constitutes "persistent” in this context is
an inplenentation detail. An exenplary nmethod nay define persistent as a
series of N consecutive power consunption data points bel ow the warning
power level. An inplenentation nmay trigger power donation activity if the
actual power consunption drops bel ow and/or remains 25 consistently bel ow a
m ni mum power |evel. Qther inplenentations may i nvoke nore sophisticated
techni ques to deternmine, for exanple, the likelihood of a reduction in

war ni ng power |evel causing a drop in tise performance of the blade and, if
so, whether the power budge reduction is warranted. If server blade and/or
i nformati on handling systemdeterm ne that a server blade is 30
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Although the disclosed embodiments have been described in detail, it should be

understood that various changes, substitutions and alterations can be made to the

embodiments without departing from their spirit and scope



1. An information handling system conprising: 5 a processing resource,

i ncluding a main processor and system nenory accessible to the main
processor; a managenment resource coupled to the processing resource and
configured to power off, reboot, and power on the processing resource
renmotely; 10 wherein the managenent resource is configured to respond to a
power allocation request fromthe processing resource by evaluating a
power budget of the system and allocating power to the processing resource
by setting a critical power |evel for téhe processing resource; 15 wherein
the processing resource is configured to receive the critical power |evel
and to determ ne a warning power |evel; wherein the processing resource is

Conf'guredw&ﬂwfﬁ?@ﬁﬂ@g&ﬂ%ﬁﬁ actual power 20 consunption |evel exceeding

t he war ni transitioning to a power conserving node; and
wherein the power nonitor agent responds to a power consunption |evel
exceeding the critical power level by initiating a processing resource 25

power off.1, 2AnT[{fsrmaﬁoﬂﬂﬁﬁaﬁmyb@ﬂﬂkbﬂﬂgnﬁﬁgt emof claim1, wherein the
processi ng resource conprises a processing resource blade including a

printed circuit board to which the processor and system menory are

attached, whergj g,.tog; bl %rde 111%(@*&[?%?‘11 ?nafi roc Slr Ildcﬁ%n Fl‘[%em%? &%ss I? 3

pIuraIrty of slots In assr s |on Ing's

The information handbnmgmamqteﬂxgﬁ,claln12 further conprising a pIuraIrty
of processing resource blades, each inserted into a respective one of the
slots in the

a management resource coupled to the processing resource and configured to
power off, reboot, and power on the processing resource remotely;
10
wherein the management resource is configured to respond to a power allocation
request from the processing resource by evaluating a power budget of the
system and allocating power to the processing resource by setting a critical
power level for the processing resource;
15
wherein the processing resource is configured to receive the critical power level

and to determine a warning power level;

wherein the processing resource is configured to respond to an actual power
20 consumption level exceeding the warning power level by transitioning to a

power conserving mode; and

wherein the power monitor agent responds to a power consumption level
exceeding the critical power level by initiating a processing resource

25 power off.

2. The information handling system of claim 1, wherein the processing resource
comprises a processing resource blade including a printed circuit board to which the
processor and system memory are attached, wherein the blade is suitable for insertion into

30 one of a plurality of slots in a chassis of the information handling system.



~informati on handling systemchassis. 5 4. The information handling system
of claim1, wherein the power nonitor agent further responds to the power
consunption | evel exceeding the warning power level by initiating a power
budget increase request. 10 5. The information handling system of claim 4,
wherei n the managenent resource is configured to respond to the request
for an increased power budget by determning if sufficient power is
avai l abl e to accommpdate the request and, if so, by providing an i ncreased
critical power level. 15 6. The informat7 on handling system of claim1l,
wherein the power nonitor agent is further configured to respond to a
power consunption | evel below a specified threshold by initiating a
donation of a portion of the power budget to the nanagenment resource and
wherei n the managenent resource is configured to respond by determning a
reduced domé?hebirdgmatibor hanldéng)rscysteasiOﬁg:laiEsduﬁtrélearmnqmistrigng wluraéctuoéd
processi ng _resou i,tical, power . 7. The nfo n handl i ng
Cystem of LEPGRTE EpHERe i e S B BUT i FrSPSFotiE T8 ObaheckBy I

group of .inf®ah@edd ndfifstdrectRlis of power conserving actions consisting
of throttling performance of the processor resource and requesting a | arger

al l ocabion of 2S power fromthe nanagenent resource. 8. A nethod of

al locat | ng. PSRl LLBLIR O SRS (GSISh B0 pck MR HoP Gien HERRPNS Ve

to a request Troma processi resource, determ ni a cri power

| evel and redpbadsadoi thg p(b\her cbrnsﬁmptain ool cde@te the @vahhﬁg poweEkselny mﬂ&ﬁng ce

18 responsive to receiving the critical power |evel, determ ning a warning
power | eAROWer Bydget ingERse fFEUesti ti cal power |evel: 5 monitoring actual

power consunption of the processing resource;

10 5. The information handling system of claim 4, wherein the management resource is
configured to respond to the request for an increased power budget by determining if
sufficient power is available to accommodate the request and, if so, by providing an

increased critical power level.

15 6. The information handling system of claim 1, wherein the power monitor agent is
further configured to respond to a power consumption level below a specified threshold
by initiating a donation of a portion of the power budget to the management resource and
wherein the management resource is configured to respond by determining a reduced
power budget for the processing resource and setting a reduced processing resource

20  critical power level.

7. The information handling system of claim 1, wherein the power conserving mode is
selected from a group of . selection from the set of power conserving actions consisting
of throttling performance of the processor resource and requesting a larger allocation of

25  power from the management resource.
8. A method of allocating power in an information handling system, comprising:

responsive to a request from a processing resource, determining a critical power

30 level and allocating the critical power level to the processing resource;



“responsive to the actual power consunption exceeding the critical power

| evel, shutting down the processing resource; 10 responsive to the actual
power consunption exceedi ng the warning power level, throttling the
processi ng resource to reduce actual power consunption and requesting an
increase in the critical power level. 9. The nethod of claim8, wherein
determning the critical power |evel includes 15 determning the critical
power |evel based on historical power consunption data associated with the
processi ng resource. 10. The nethod of t8 ai m8, wherein nonitoring actual
power consunption includes nonitoring actual power consunption with
current sensing circuitry accessible to a 20 service processor resource of
the processing resource. 11. The nethod of claim8, wherein throttling the
processing resource includes an action selected fromthe group consisting
of reducing powmﬂxm@wpnylt@ﬁéhsth@CﬁﬁaﬂanWEs@Vﬂgdemes@hmm&\andngquwmrng a
frequency of a K si h ontrols,timng of the processing 25
resource. fﬁv it an‘%rgFﬁﬁ%““?E er conprising, responsive to the
act ual pomer consunpti on not exceedi ng the war ni ng power |evel,

determning if the processing resource is in a throttled state and, if so,
restorPng the pPROBENHIZAGIUALRVATCENTUIRIPNGA the Bogesping sesorese; state. 19 13,
The nethod of claim 12, further conprising, responsive to determ ning that
the processing resource is not in a throttled state, determining if the
processi ng resaaspasivpanehie aansupgytdr @onsiEmminSexkkatihg yhdeditoal poeernddveal,ng
power level and, if so, requesting a 5 reduction in critical power |evel
fromthe nanagéﬁﬁﬁwgﬁﬁﬁﬁﬂgeP@ﬁ““?ﬁéeﬂ%W%bd of claim 13, wherein determning
if the processing resource is persistently below the warning power |evel

i ncl udes detecting that the actual power
10 responsive to the actual power consumption exceeding the warning power level,

throttling the processing resource to reduce actual power consumption and

requesting an increase in the critical power level.

9. The method of claim 8, wherein determining the critical power level includes
15  determining the critical power level based on historical power consumption data

associated with the processing resource.

10. The method of claim 8, wherein monitoring actual power consumption includes
monitoring actual power consumption with current sensing circuitry accessible to a

20  service processor resource of the processing resource.

11. The method of claim 8, wherein throttling the processing resource includes an action
selected from the group consisting of reducing power supply levels to the processing
resource and reducing a frequency of a clock signal that controls timing of the processing

25 resource.

12. The method of claim 8, further comprising, responsive to the actual power
consumption not exceeding the warning power level, determining if the processing
resource is in a throttled state and, if so, restoring the processing resource to an un-

30 throttled state.



-consunption is below a m ni mum power |evel, which is |l ess than the warning
power 10 level. 15. A conputer readabl e nedi um containi ng conputer
execut abl e i nstructions enbedded in the medium for dynamcally allocating
power to processing resources in an information handling system the
instructions conprising: 15 instructions for requesting a managenent
resource for a power allocation and for receiving a nmaxi nrum power | evel
fromthe managenent resource; instructions for determ ning a warning power
| evel based on the maxi mum power 20 |lev®l; instructions for throttling the
processing resource to reduce power consunption and for requesting an

i ncrease i n maxi mum power |evel responsive to nonitoring an actual power
consunption exceedi ng the warning power 25 level; and instructions for
powering of f the processing resource responsive to actual power responsive
t o noni t or ihg Tikkemeibodal gawed2cbmthemedinprisieg.cespinsiyet toedetemndihimg nthpotker

| evel . 30 [gas%g.ITQ§ %p@puner Qﬁgﬁﬁg\ﬁrpd q; of . cl H 15, further
conpri si ng rastractions FPolf°ull-4¢ KRl eﬁ?%%gg%ingéﬂggﬁﬁ?ﬁ%l?$ﬂﬁxis in
a thrott!l esbvidrabRsungRidans paeistet BBIoWOtht Mhr@iah Polver ROVERINIC NS URRLEARg lhess
than the warning power level. 5 17. The conputer program product of claim
15, fukt herred'&SWBrlFﬁlh%ﬁlPﬁ‘é’??@&?liftﬂﬁ%tffedﬂanaﬂélﬁlélﬂtmlqbﬁfqig whet her to request the
managenent resource for a reduction in nmaxi mum power |evel responsive to
nonitoring an un-throttled power consunption bel ow the warning power

| evel . 14.  The method of claim 13, wherein determining if the processing resource is

persistently below the warning power level includes detecting that the actual power
consumption is below a minimum power level, which is less than the warning power

10 level.

15. A computer readable medium containing computer executable instructions embedded
in the medium, for dynamically allocating power to processing resources in an
information handling system, the instructions comprising:
15
instructions for requesting a management resource for a power allocation and for

receiving a maximum power level from the management resource;

instructions for determining a warning power level based on the maximum power

20 level;

instructions for throttling the processing resource to reduce power consumption
and for requesting an increase in maximum power level responsive to
monitoring an actual power consumption exceeding the warning power

25 level; and

instructions for powering off the processing resource responsive to actual power
responsive to monitoring the actual power consumption exceeding the
maximum power level.

30



* 10 18. The conputer program product of claim 17, wherein the instructions
for determning further conprise instructions for requesting the reduction
responsive nonitoring an un- throttled power consunption below a m ni mum
power threshold. 19. The conputer program product of claim 17, wherein the
i nstruction for determning 15 further conprise instructions for
requesting the reduction responsive to nonitoring an un- throttled actual
power consunption persistently bel ow the warni ng power |evel. 20. The
conput er program product of claim15, f20ther conprising, instructions for
detecting the nmanagenent resource granting the request for the increase in
maxi mum 20 power consunption and, responsive thereto, instructions for

revising tfie YRS BbABuPOYBErant BMRAlict of claim 15, further comprising instructions for un-

throttling a processing resource that is in a throttled state responsive to monitoring actual

power consumption less than the warning power level.

5 17. The computer program product of claim 15, further comprising instructions for
determining whether to request the management resource for a reduction in maximum
power level responsive to monitoring an un-throttled power consumption below the

warning power level.

10  18. The computer program product of claim 17, wherein the instructions for determining
further comprise instructions for requesting the reduction responsive monitoring an un-

throttled power consumption below a minimum power threshold.

19. The computer program product of claim 17, wherein the instruction for determining
15  further comprise instructions for requesting the reduction responsive to monitoring an un-

throttled actual power consumption persistently below the warning power level.

20. The computer program product of claim 15, further comprising, instructions for
detecting the management resource granting the request for the increase in maximum
20  power consumption and, responsive thereto, instructions for revising the warning power

level.



