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POWER CONSUMPTION USAGE REPORT
BACKGROUND
{0001} Various devices, such as minters, are uliized in home and office
ervironments.  These printers require power o operate, which can constitute a

significant portion of a location’s operaling expenses.

Brigr DESCRIPTION OF THE DRAWINGS
{0002 in the accompanying drawings, like numerals refer {o like components or
blocks. The following detailed description references the drawings, wherein;
{0003} FIG. 1 is a block diagram of an example computing device for providing a
power consumption usage report;
{0004} FIG. 2 is a flowchart of an example of a method for providing a power

consumption usage report; and

{00056} FIG. 3 is an example system for providing a powser consumption usage
report.

DETAILED DESCRIPTION
{00063 In some situations, printers and other squipment may represent an

ongoing operating expense for users and operators of that equipment. it is helpful
for such operators {0 be able to measwe the amount of power used by this
equipment and estimate the ongoing costs of that operation. This can be used to
optimize the use and job distribution of the equipment as well as plan for predicted
operating expenses.

{0007} Accurate energy use estimation of this eguipment can be prohibitively
expensive, however, if implemented in electrical circuitry due to the need fo
measure AC voltage, AC current and then compensate for the power factor {phase
angle between the AC voltage and AC current) as well as correctly compensate for
the effect of AC current harmonics in the power computation. The energy use of a
xerographic printer, for example, may span 3 orders of magnitude. Designhing the
measuring circuitry for this wide range increases the cost and complexily of the
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device's electrical circuitry to measure the energy use. Al low power levels, the
measurement of energy use bacomes even more difficult as the AC current levels
and powsr Tactor become very small and the harmonic current content becomes
vary high. At these conditions, it becomes very difficult to accurately estimate
energy use. A xerographic printer that spends a large amount of its time in a low-
power slesp mode may thus complicate an accuraie estimate of the {ofal energy
use by the device.

{0008} Instead of using expensive measurement circuilry, the energy use of
the device may be pre-characlerized in different modes of operation, such as
active, ready, and sleep. Other modes and variations of those modes {e.g.,
standby and hibernate variations on the sleep mode} may also be conlemplated.
In a print mode, for example, the energy use may be characlerized on a
Watthours/page basis, while in non-printing modes of operation the energy use
may be based on an average watlage drawn for each mode and the time thal the
printer spends in each mode. The data for the modes of operation may be
gathered by the manufacturer, such as prior to a product’s sales release, as pant of
competitive performance claims, and/or for the publication of data for compliance
and reguilations. Estimations may then be calculated for these devices based on
the amount of time spent in each mode, for example, without the requirement for
expensive measuring hardware.

{0008} FIG. 1 is a block diagram of an example computling device 110 for
providing a power consumption usage report. Computing device 110 may comprise a
pracessor 112 and a non-transitory, machine-readable storage medium 114, In some
implementations, computing device 110 may be coupled to a printer 116 andjor a
plurality of printers. Such couplings may include a network, wire connection {e.g., a
USB cable), andior other communicative coupling. Storage medium 114 may
comprise a plurality of processor-executable insfructions, such as receive usage
report instructions 120, calculate power consumption instructions 125, and provide
report instructions 130, In some implementations, instructions 120, 125, 130 may be

associated with a single computing device 110 andior may be communicatively
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coupled among different computing devices such as via a direct connection, bus, or
network,

{0010} Processor 112 may comprise a central processing unit (CPUY, a
semiconductor-based microprocessar, a programmable componsnt such as a
complex programmable logic device {CPLD} andfor field-programmable gate array
(FPGA), or any other hardware device suitable for retrieval and execution of
instructions stored in machine-readable storage medium 114, In particular, processor
112 may felch, decode, and execute instructions 120, 125, 130.

{0011} Execufable instructions 120, 125, 130 may comprise logic stored in
any portion and/or component of machine-readable storage medium 114 and
executable by processor 112, The machinereadable slorage medium 114 may
comprise both volatile and/or nonvolatile memory and data storage componenis.
Volatile components are those that do not relain data values upon loss of power.
Nonvolatile components are thoss that retain data upon a loss of power,

{0012} The machine-readable storage medium 114 may comprise, for
example, random access memory (RAM), read-only memory (ROM), hard disk
drives, solid-state drives, USB flash drives, memory cards accessed via a memory
card reader, floppy disks accessed via an associated floppy disk drive, optical discs
accessed via an optical disc drive, magnetic tapes accessed via an appropriate
tape drive, andfor other memory components, andfor a combination of any two
andfor more of these memory components. In addition, the RAM may comprise,
for example, static random access mamory {SRAM), dynamic random access
memory {(DRAM), and/or magnetic random access memory (MRAM) and other
such devices. The ROM may comprise, for example, a programmable read-only
memaory {(PROM), an erasable programmable read-only memory (EPROM), an
electrically erasable programmable read-only memory (EEPROM), and/or other like
memory device.

{0013} Pre~-measured power consumption data may be stored for each printing
device. The data may be applicable to a plurality of devices, such as each device of

a specific model, and/or for specific devices to account for different component
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configurations. The data may be stored independently on each device {g.g., in
firmware memory) andfor stored at a central data collection device. Such dala may
he updated from time fo ime as measurements are conducted on relevant devices,
{0014} Various pieces of information may be used fo create an accurale
estimate of energy use at different power states for a printer andf/or other device.
Such information may comprise, for example, which use siates are enabled {e.g.,
ready, standby, active, sleep, hibermate), time delay before a slandby, sleep, andior
hibernate state is entered, print history, power drawn in each state in Watls, average
energy used per page based on page type {(e.g., mono or color) in Watt-hours per
page, and time spent in each state. The different device siales may comprise a
ready state where the device is ready o receive and print data, a standby slale
wherein the device is performing diagnostics, calibration, power-on  steps,
configuration changes, efc., an aclive state wherein the device is oufpulting printed
pages, & sleep siale wherein printing componenis are powsred off but other
components (e.g., network hardware, processor, storage devices) may remain active,
and a hibernate state where at least some non-printing components are also powered
off. Different printing devices may use different state definitions and multiple
steepthibermnate states may be configured.

{0015} Before entering a hibernate siate, the printing device may log a start
time and/or start a timer. Logging the wake time from the hibernale slate andior
stopping the timer may be used to track the amount of ime gpent in the hibermnale
state, and/or the device may wake on a regular interval to report that it is remaining in
the hibemate state.

{016} Receive usage report instructions 120 may comprise instructions o
receive a usage report from a printer 116, The usage report may comprise a count
of pages printed and a time spent in a first power state. in some implementations,
the accumulated energy value may be updated after each print job andior at a
configurable interval in each power state. In a hibernate state, the usage report may
he provided by printer 116 o device 110 upon fransition 1o a different state rather
than at a specific ime interval, In some implementations, instructions 120 {0 receive
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the usage report from the printer 116 may comprise instructions to receive and
aggregate energy usage reports from a plurality of printers.

{0017} Calculate power consumption instructions 125 may csiculate a power
consumption for the printer according to the usage repori{s). For example, an
accumulated energy consumption for printer 116 may be calculated as such:
Energy {in Watt hours) = {Average Per Page Watt Hours * number of pages printed) +
State 1 Enabled * [{(State 1 Power * Time spent in State 1)] + State 2 Enabled *
[{State 2 Power * Time in State 2} ... + State N Enabled * (State N Power ” Time in
State N} In some implementations, the energy used per page may comprise
different average per page Watt hours for different types of pages {e.g., mono or
color, single sided or duplex, finishing oplions, etc.). The calculations for sach page
type may thus be summed in the overall calculation. Power for each state (e.g., State
1 Power) may be based on the watlage drawn by the printer 116 while in that stale,
and may be measured by the manufacturer. The power for each stale may, for
example, be defined on a model basis and/or on an individual device basis. In
various implementations, the State Power for each state and the average per page
Watt hours for each page type may be stored on printer 118 and/or device 110 and
may be updated if new data becomes available.

{0018} For example, State 1 may comprise a Ready state, State 2 may
comprise a Sleep state, and State N may comprise a Hibemate state. Other states
{e.g., Standby) may also use the same formula wherein if the state is enabled, then
energy used is equal {o power drawn in that state * the amount of time spent in that
state. Each state may be defined by the components of printer 116 aclive in each
state and thus affecting the power drawn in that state. For example, g Sleep state
may have Sleep 1 and Sleep 2 sub-states whers the only different component is a fan
running in Sleep 1 and stopped in Sleep 2 within printer 116, This may change the
power drawn and so the time in gach of Sleep 1 and Sleep 2 states may be tracked
ndependently.

{0019} Calculate powsr consumption instructions 125 may  comprise
instructions o multiply the count of pages printed by a wall-hours per page
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measurement. Such a measurement may be performed, for example, by the
manufacturer of the printer 116 and may be stored in the firmware of printer 116
andfor on device 110. The per-page measurement may be tallored based on page
characteristics, such as mono or color, media type andfor size, and/or duplexing
and finishing options. Each page comprising a given set of characteristics may be
multiplied by the per-page measurement for those characteristics. For example,
100 mono, single-sided, letter size pages may be multiplied by a first per-page
measurement then added to 80 color, single-sided, A4 size pages multiplied by a
second per-page measurement to acocumulate the total energy drawn for all 160
pages.

{00201 Provide report instructions 130 may comprise instructions to provide a
report of historic power consumption. For example, power used by the printer 116
may be reporied for a configurable time period, such as an hour, day, week, month,
quarter, year, etc. A specific time range may alsc be specified and the power
consumed during that time range calculated based on the received usage repori{s).
10021} Provide report instructions 130 may further comprise instructions {o
provide the report of historic power consumption for the plurality of printers. For
example, power consumption may be reported independently and/or in the
aggregate for each of a set of printers. The set of printers may comprise all
printers for which usage reports have been received and/or a selected subset of
the printers.

{0022} Provide report instructions 130 may further comprise instructions to
provide a report of projected power consumption based on the calculated power
consumption for the printer. For example, printer 116 may have consumed an
average of 0.15 kWh per day for the ast 7 days. A projected powsr consumption
report may simply extrapolate that average for the next 7 days and/or may perform
additional calculations such as taking into account year over year changes. The
projected power consumption may also use longer term averages and/for standard
deviations o provide projections for fulure power consumption.
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{0023} FIG. 2 is a flowchart of an example method 200 for providing a power
consumption usags reporl.  Although exscution of method 200 is described below
with reference to computing device 110, other suitable components for execution of
mathod 200, such as printer 116 may be used.

10024} Method 200 may begin at stage 205 and advance to stage 210 where
device 110 may receive a usage report from each of a plurality of printers, wherein
the usage data comprisses a count of pagss printed and a time spent in each of a
plurality of power states. For example, receive usage report instructions 120 may
comprise instructions o receive a usage report from a printer 116, The usage
report may comprise a count of pages printed and a time spent in a first power
state. In some implementations, the accumulated energy value may be updated after
each print job andfor at a configurable interval in each power siate. In a hibernate
state, the usage report may be provided by printer 118 to device 110 upon transition
to a different state rather than at a specific time interval. In some implementations,
instructions 120 to receive the usage report from the printer 116 may comprise
instructions o receive and aggregale energy usage reports from a plurality of
printers.

{0025] Calculate power consumption instructions 125 may calculate a power
consumption for the printer according to the usage repori{s). For example, an
accumulated energy consumption for printer 116 may be calculated as such:
Energy (in Watt houwrs) = (Average Per Page Watt Hours * number of pages printed) +
State 1 Enabled * {{State 1 Power ® Time spent in State 1)} + State 2 Enabled *
{{State 2 Power ™ Time in State 2)] ... + State N Enabled * {State N Power * Time in
State N} In some implementations, the energy used per page may comprise
different average per page Wall hours for different types of pages {e.g., mono or
color, single sided or duplex, finishing optlions, etc.}. The calculations for each page
type may thus be summed in the overall calculation. Power for sach state {e.g., State
1 Power) may be based on the wattage drawn by the printer 116 while in that state,
and may be measured by the manufacturer. The power for each state may, for
example, be defined on a model basis andfor on an individual device basis. In
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various implementations, the Siate Power for gach state and the average per page
Watt hours for each page type may be stored on printer 116 and/or device 110 and
may be updated if new data becomes available.

{0026} For example, State 1 may comprise a Ready state, State 2 may
comprise a Sleep state, and State N may comprise a Hibemate state. Other stales
{e.g., Standby} may also use the same formula wherein if the state is enabled, then
enargy used is equal to power drawn in that state ™ the amount of time spent in that
state. Each state may be defined by the components of printer 116 active in each
state and thus affecting the power drawn in that state. For example, a Sleep stale
may have Sleep 1 and Sleep 2 sub-siates where the only different component is a fan
running in Sleep 1 and stopped in Sleep 2 within printer 116, This may change the
nower drawn and so the time in each of Sleep 1 and Sleep 2 states may be fracked
independantly.

{00271 Method 200 may then advance o stage 215 where device 110 may
calculate an aggregate power consumption for the plurality of printers according to
the usage data. For example, calculate power consumption instructions 125 may
comprise instructions to muitiply the count of pages printed by a watt-howrs per
page measurement. Such a measurement may be performed, for example, by the
manufacturer of the printer 116 and may be stored in the firmware of printer 116
andfor on device 110. The par-pags measurement may be {ailored based on page
characteristics, such as mono or color, media type andfor size, andfor duplexing
and finishing options. Each page comprising a given sei of characteristics may be
multiplied by the per-page measurement for those characteristics. For example,
100 mono, single-sided, letter size pages may be muitiplied by a first per-page
measurement then added 1o 80 color, single-sided, A4 size pages mulliplied by a
second per-page measurement to accumulate the lotal energy drawn for all 160
pages.

{0028} Pre~-measured power consumption data may be stored for each printing
device. The data may be applicable to a plurality of devices, such as each device of

a specific model, and/or for specific devices to account for different component



WO 2019/032111 PCT/US2017/046242

configurations. The data may be stored independently on each device {g.g., in
firmware memory) andfor stored at a central data collection device. Such dala may
he updated from time fo ime as measurements are conducted on relevant devices,
{00291 Various pieces of information may be used fo create an accurale
estimate of energy use at different power states for a printer andf/or other device.
Such information may comprise, for example, which use siates are enabled {e.g.,
ready, standby, active, sleep, hibermate), time delay before a slandby, sleep, andior
hibernate state is entered, print history, power drawn in each state in Watls, average
power drawn per page based on page type {e.g., mono or color) in Watt-hours per
page, and time spent in each state. The different device siales may comprise a
ready state where the device is ready o receive and print data, a standby slale
wherein the device is performing diagnostics, calibration, power-on  steps,
configuration changes, efc., an aclive state wherein the device is oufpulting printed
pages, & sleep siale wherein printing componenis are powsred off but other
components (e.g., network hardware, processor, storage devices) may remain active,
and a hibernate state where at least some non-printing components are also powered
off. Different printing devices may use different state definitions and multiple
steepthibermnate states may be configured.

{0030} Before entering a hibernate siate, the printing device may log a start
time and/or start a timer. Logging the wake time from the hibernale slate andior
stopping the timer may be used to track the amount of ime gpent in the hibemale
state, and/or the device may wake on a regular interval to report that it is remaining in
the hibemate state.

{0031} Method 200 may then advance to stage 220 where device 110 may
provide a power consumption report for the plurality of printers. The power
consumption repart may, for example, be based on an amount of power consumed
by each of the plurality of printers in each of a plurality of operatling states. In some
implementations, the power consumption report may further comprise a projected
power cansumption based on the calculated aggregate power consumption for the

plurality of printers. Calculating the aggregate power consumption may comprise
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evaluating the time spent in sach of the plurality of power siates according to a
configurable power usage figure Tor each of the plurality of power stales.

{0032} For example, provide report instructions 130 may comprise instructions
to provide a report of historic power consumption. For sstample, power used by the
printer 116 may be reported for a configurable time period, such as an hour, day,
week, month, quarter, year, efc. A specific time range may also be specified and
the power consumed during that ime range calculated based on the received
usage report(s}.

{00331 Provide report instructions 130 may further comprise instructions to
provide the report of historic power consumption for the plurality of printers. For
example, power consumption may be reporied independently and/or in the
aggregate for each of a set of printers. The set of printers may comprise all
printers for which usage reports have been received andfor a selected subset of
the printers,

{0034 Provide report instructions 130 may further comprise instructions to
provide a report of projected power consumption based on the calculated power
consumption for the printer. For example, printer 116 may have consumed an
average of 0.15 kWh per day for the last 7 days. A projected power consumption
report may simply extrapolate that average for the next 7 days andior may perform
additional calculations such as faking into account year over year changes. The
projected power consumption may also use longer term averages and/or standard
deviations {o provide projections for fulure power consumption.

{0035] Method 200 may then end at stage 250.

10036} FiG. 3 is a block diagram of an example system 300 for providing a
power consumptlion usage report. System 300 may comprise a computing device
310 comprising a memory 312 and a processor 314. Computing device 310 may
comptise, for example, a general and/or special purpose compulsy, server,
mainframe, deskiop, laptop, tablet, smart phone, game console, printer and/or any
other system capable of providing computing capability consistent with providing the
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implementations described herein. Computing device 310 may store, in memuory 312,
a data collection enging 320, a calculation engine 325, and a report engine 330,
{0037} Each of engines 320, 325, 330 of system 300 may comprise any
sombination of hardware and programming o implement the functionalities of the
respective engine. In examples described herein, such combinations of hardware and
programming may be implemented in a number of different ways. For example, the
programming for the engines may be processor exscutable instructions stored on a
non-transitory machine-readable storage medium and the hardware for the engines
may include a processing rescurce to execute those instructions. In such examples,
the machine-readable storage medium may store instructions that, when executed by
the processing resource, implement engines 320, 325, 330, In such examples,
apparatus 200 may comprise the machine-readable storage medium storing the
instructions and the processing resource to execute the instructions, or the machine-
readable storage medium may be separate but accessible to system 300 and the
processing resource.,

10038] Data collection engine 320 may receive, from each of a plurality of
printers, a usage report comprising a count of pages printed, a time spent in each
of a plurality of power states, and a runtime for at least one printer component. For
example, receive usage report instructions 120 may comprise instructions to receive
a usage report from a printer 116. The usage report may comprise a count of
pages printed and a time spent in a first power state. In some implementations, the
accumulated energy value may be updated after each print job andior at a
configurable interval in each power state. In a hibernate state, the usage report may
be provided by printer 116 to device 110 upon transition to a different state rather
than at a specific ime interval. In some implementations, instructions 120 {o receive
the usage report from the printer 116 may comprise instructions fo receive and
aggregate energy usage reports from a plurality of printers.

{0039} Calculation engine 325 may calculate a power consumption based on
the usage report from each of the plurality of printers, wherein the power
consumption is based on a power state power usage figure for each of the plurality
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of power states, a per-page power usage figure, and a component power usage
figure for the at least one prnter component. For example, calculale power
consumption instructions 125 may calculate a power consumption for the printer
according to the usage repori{s) For example, an accumulated energy
consumption for printer 116 may be calculated as such: Energy {in Watl hours) =
{Average Per Page Watt Hours ¥ number of pages printed) + State 1 Enabled *
{(State 1 Power * Time spent in Stale 1)} + State 2 Enabled ™ [(State 2 Power * Time
in State 2)] ... + Siate N Enabled * (State N Power * Time in State N)]. In some
implementations, the energy used per page may comprise different average per page
Watt hours for different types of pages {e.g., mono or color, single sided or duplex,
finishing options, etc.}). The calculations for each page type may thus be summed in
the overall calculation. Power for each siate {e.g., State 1 Power) may be basad on
the waltage drawn by the printer 116 while in that state, and may be measured by the
manufacturer. The power for each state may, for example, be defined on a modsl
basis and/or on an individual device basis. In various implementations, the Blate
Power for sach state and the average per page Watlt hours for each page type may
be stored on printer 116 andfor device 110 and may be updated if new data becomes
available.

{0040} For example, State 1 may comprise a Ready siste, State 2 may
comprise a Sleep state, and State N may comprise a Hibernate siate. Other stales
{e.g., Standby) may also use the same formula wherein if the state is enabled, then
energy used is equal to powser drawn in that state ™ the amount of time spant in that
state. Each slate may be defined by the componenis of printer 116 aclive in each
state and thus affecting the power drawn in that siate. For example, a Sleep siate
may have Sleep 1 and Sleep 2 sub-slates where the only diffgrent component is a fan
rurning in Sleep 1 and slopped in Sleep 2 within printer 116. This may change the
power drawn and so the time in sach of Sleep 1 and Sleep 2 states may be tracked
ndependently.

{0041} Pre-measured power consumption data may be stored for each printing
device. The data may be applicable o a plurality of devices, such as each device of
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a specific model, andfor for specific devices to account for different component
configurations. The dala may be stored independently on each device {eg., in
firmware memory) and/or stored at a central data collection device, Such data may
be updated from time o time as measurements are conducted on relevant devices.
{10042} Various pieces of information may be used to create an accurate
estimate of ensrgy use at different power slates for a printer andior other device.
Such information may comprise, for example, which use siales are enabled (eg.,
ready, standby, active, sleep, hibernate}, time delay before a standby, sleep, andfor
hibemate state is entered, print history, power drawn in each state in Walls, average
power drawn per page based on page type {e.g.. mono or color) in Watt-hours per
page, and time spent in each state. The different device states may comprise a
ready state where the device is ready o receive and print dala, a standby state
wherein the device i performing diagnostics, calibration, power-on steps,
configuration changes, efc., an active state wherein the device is oufpulling printed
pages, a sleep state wherein printing components are powered off but other
components {e.g., network hardware, processor, storage devices) may remain active,
and a hibernate state where at least some non-printing components are also powered
off. Different printing devices may use different state definitions and multiple
steep/hibernate states may be configured.

{0043} Before entering a hibarmnate slale, the printing device may log a start
time andfor start a timer. Logging the wake time from the hibemate state andfor
stopping the timer may be used o ifrack the amount of ime spent in the hibernate
state, and/or the device may wake on a regular interval o report that it is remaining in
the hibernate state.

{0044] Report engine 330 may provide a power consumplion report for each
of the plurslity of printers, wherein the power consumptlion report comprises a
historic power consumption and a projected power consumption. For example,
provide report instructions 130 may comprise instructions to provide a report of
historic power consumption. For example, power used by the printer 116 may be

reported for a configurable time period, such as an hour, day, week, month,
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quarter, vear, etc. A specific ime range may also be specified and the powser
consumead during that time range calculated based on the received usage repori{s).
{0045} Provide report instructions 130 may further comprise structions to
provide the report of historic power consumption for the plurality of prinfers. For
gxample, power consumptlion may be reported independently andfor in the
aggregate for each of a sef of printers. The set of printers may comprise all
printers for which usage reports have been received and/or a selected subset of
the printers.

{00463 Provide report instructions 130 may further comprise instructions to
provide a report of projected power consumption based on the calculated power
consumption for the printer. For example, printer 116 may have consumed an
average of 0.15 kWh per day for the last 7 days. A projected power consumption
raport may simply extrapoiate that average for the next 7 days andfor may perform
additional calculations such as taking into account year over year changes. The
projected power consumption may also use longer term averages and/or standard
deviations to provide projections for fulure power consumption.

{00471 Although one computling device 310 is depicted in Fig. 3, certain
implementations of systern 300 may comprise more than one computing device 310.
Al least one of the computing devices may be employed and arranged, for example,
in at least ane server bank, computer bank, data center, and/or other arrangements.
For example, the computing devices together may include a cloud computing
resource, a grid computing resource, andior any other distributed computing
arrangement. Such computing devices may be located in a single installation andfor
may be distributed among many different geographical locations.

{0048] The disclosed examples may include systems, devices, computer-
readable storage media, and methods for document element re-positioning. For
purposes of explanation, certain examples are described with reference to the
components Hlustrated in the Figures. The functionalily of the illustrated components
may overlap, however, and may be present in a fewer or greater number of elaments
and components. Further, all or part of the functionality of illustrated elements may
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co-exist or be distrbuted among several geographically dispersed logations.
Morsover, the disclosed examples may be implemeanted in various environments and
are not limited 1o the Hlustrated examples.

{0049} Morsover, as usad in the specification and the appsnded claims, the
singular forms “a,” "an,” and "the” are intended to include the plural forms as well,
unless the context indicates otherwise. Additionally, although the terms first, second,
etc. may be used herein to describe various elements, these elements should not be
fimited by these terms. Instead, these terms are only used {o distinguish one element
from another.

{0050} Further, the sequence of operations described in connection with the
Figures are examples and are not intended fo be limiling. Additional or fewer
operations or combinations of operations may be used or may vary without departing
from the scope of the disclosed examples. Thus, the present disclosure merely sets
forth possible examples of implementations, and many variations and modifications
may be made o the described examples. All such modifications and variations are
intended {o be included within the scope of this disclosure and protected by the

following claims.
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What is Claimed is:

1. A non-transitory  maching readable medium storing  instructions

executable by a processor to:

receive a usage report from a printer, whersin the usage report comprises a
count of pages printed and a time spent in a first power state;

calculate a power consumption for the printer according to the usage report;
and

provide a report of historic power consumption.

2. The non-fransitory machine readable medium of claim 1, wherein the
instructions to calculate the power consumption for the pinter compriss
instructions to multiply the count of pages printed by a wallt-hours per page
measuremsnt.

3. The non-transitory machine readable medium of claim 1, wherein the
instructions to calculale the power consumption for the printer comprise
instructions to calculate power consumed in the al least one power state by
mulliplying a waltage drawn in the at least ong power state by the time spent in the
at least one power state.

4. The non-transitory machine readable medium of claim 3, wherein the
wattage drawn in the al least ons power stale is configurable based on a model of
the printer.

5. The non-transitory machine readable medium of claim 1, wherein the
at least one power state comprises at least one of the following: a ready state and
a sleep state.

6. The non-transitory machine readable medium of claim 4, wherein the
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usage report further comprises a second time spent in a second power state.

7. The non-fransitory machine readable medium of claim 5, wherein a
printer componeant is active in the first power state and inactive in the second power
state.

8. The apparatus of claim 1, wherein the instructions o receive the
usage report from the printer further comprise instructions fo receive the usage

report from a plurality of printers.

Q. The apparatus of claim 8, wherein the instructions to provide the
report of historic power consumption further comprise instructions to provide the

report of historic power consumption for the plurality of printers.

10. The apparatus of claim 1, wherein the instructions to provide the
report of historic power consumption further comprise instructions to provide a
raport of projected power consumption based on the calculated power consumption
for the printer.
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11. A method comprising:

receiving a usage report from each of a plurality of printers, wherein the
usage data comprises a count of pages privded and a time spent in each of a
plurality of power states;

calculating an aggregate power consumption for the plurality of printers
according o the usage data; and

providing a powsr consumption report for the plurality of printers.

12, The method of Claim 11, wherein the power consumptlion report is
based on an amount of power consumed by each of the plurality of printers in sach
of a plurality of operaling states.

13. The method of Claim 11, wherein the power consumption report
further comprises a projected power consumption based on the calculated
aggregate power consumption for the plurality of printers.

14. The method of claim 11, wherein calculaling the aggregate power
consumption comprises evaluating the time spent in each of the plurality of power
states according to a configurable power usage figure for each of the plurality of

power states.
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15. A system, comprising:
a data collection engine fo:
receive, from each of a plurality of printers, a usage report comprising
a count of pages printed, a time spent in sach of a plurality of power states, and
a runtime for at least one printer component;
a calculation engine to:
calculate a power consumption based on the usage report from each
of the plurality of printers, wherein the power consumption is based on a power
state power usage figure for each of the plurality of power states, a per-page
power usage figure, and a component power usage figure for the at least one
printer component; and
a report engine 1o
provide a power consumption report for each of the plurality of
printers, wherein the power consumption report comprises a historic power
consumption and a projected power consumption.
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