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SYSTEM AND METHODS FOR METERING
AND ANALYZING ENERGY CONSUMPTION
OF EVENTS WITHIN A PORTABLE DEVICE

FIELD OF THE DISCLOSURE

[0001] This disclosure relates generally to the field of data
collection on wireless devices and, more particularly, to a
system and methods for metering and analyzing the energy
consumption of events within a portable device.

BACKGROUND

[0002] The increasing number of portable devices, cellular
phones, laptops, personal digital assistants, text message
machines, wireless gaming machines, music players, etc. has
increased the need to measure their use for various purposes.
For example, measuring a user’s interaction with a portable
device provides visibility of the types of services and appli-
cations that may interest a user. Similarly, measuring the
performance of a portable device enables manufacturers,
wireless service providers, content providers, etc. to improve
their products and services. There is an increasing array of
functionality available for portable devices with varying
degrees of resource usage and power requirements. Consum-
ers are able to incorporate applications from a large number of
application developers into their portable devices. As a result,
there are many portable devices in use, many different types
of portable devices, and a large number of applications that
may be installed and run on the wide array of portable
devices. It is extremely difficult, if not impossible, for por-
table device manufacturers, consumers, and application
developers to measure the performance for every combina-
tion of possible applications and portable devices.

[0003] Currently, portable device manufacturers determine
energy use of their portable devices by installing and running
baseline software applications in a controlled laboratory envi-
ronment. A programmed script executes the applications
according to a pre-determined pattern while hardware mea-
suring equipment tracks the battery life remaining in the
portable device and corresponding parametric information.
The testing method provides a snapshot of portable device
performance for the small number of portable devices tested.
The baseline testing does not test for many environmental and
parametric operating conditions the portable device may
experience over its lifetime. Additionally, the baseline soft-
ware applications may not be representative of the complex
applications and/or the combination of the complex applica-
tions provided by third party application developers available
to consumers.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] FIG. 1 is a block diagram of an example metering
system to meter and collect portable device energy consump-
tion data and event information.

[0005] FIG. 2 shows a functional block diagram of an
example metering and collection system including the meter-
ing component and the collection system of FIG. 1.

[0006] FIG. 3 shows a functional block diagram of an
example portable device including the metering component
of FIG. 1, applications, hardware, an operating system, and a
transmitter.

[0007] FIG. 4A shows a table of an example event log data
structure format including an identification field, an event
field, an event duration field, and attribute fields.

Nov. 19, 2009

[0008] FIGS. 4B-4C show tables of example event logs
including the identification field, the event field, the event
duration field, and attribute fields of FIG. 4A.

[0009] FIG. 5 shows a table of an example event log com-
piler table constructed by the data analyzer of FIG. 2.
[0010] FIG. 6 shows a matrix equation of an example
energy consumption matrix equation constructed from the
event log compiler table of FIG. 5.

[0011] FIGS. 7A-7B show tables of example energy con-
sumption reports including a summary statistics section and
event result sections.

[0012] FIG. 8is aflow chartillustrating an example method
for installing and configuring the metering component used
with the example systems of FIGS. 1-3.

[0013] FIG. 9A is a flow chart illustrating an example
method for collecting and storing event information and
energy consumption data on a portable device.

[0014] FIG. 9B is a flow chart illustrating an example
method for receiving, processing, and analyzing event logs
from portable devices.

[0015] FIG. 10 is a flow chart illustrating an example
method for calculating the energy consumed per event type
on a portable device.

[0016] FIG. 11 is a block diagram of an example processor
system that may be used to execute the example methods of
FIGS. 8-10 and/or the example systems described herein.

DETAILED DESCRIPTION

[0017] Although the following describes example methods
and apparatus including, among other components, software
and/or firmware executed on hardware, it should be noted that
these examples are merely illustrative and should not be con-
sidered as limiting. For example, it is contemplated that any
or all of the hardware, software, and firmware components
could be embodied exclusively in hardware, exclusively in
software, or in any combination of hardware and software.
Accordingly, while the following describes example methods
and apparatus, the examples provided are not the only way to
implement such methods and apparatus.

[0018] The example meter, methods, system and/or
machine readable instructions described herein may be used
to monitor and analyze energy consumption of events within
a portable device to determine energy consumed for an event
per unit of time. An example method of monitoring energy
consumption of events within a portable device involves col-
lecting event metering information and energy consumption
data associated with the portable device, communicating the
energy consumption data and event metering informationto a
collection system, and analyzing the energy consumption of
events on a portable device from a plurality of panel mem-
bers. The energy consumption data and event information
from each device for a time period may be structured into a
linear equation. A plurality of such linear equations can be
solved to determine an approximate energy use per event per
aunit of time for a plurality of devices and/or panel members.
[0019] Inanexample method described herein, energy con-
sumption may be metered by measuring battery characteris-
tics at the start and end of a time period. Additionally, the
battery may be measured at incremental instances through the
time period. In another example method, energy consumption
may metered by determining a baseline for energy consump-
tion per clock cycle and then counting the number of clock
cycles used per event.
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[0020] Anexample system to monitor energy consumption
of'events within the portable device includes a metering com-
ponent to receive event information within a portable device.
Event information may include hardware and/or application
information such as application type, duration of usage, net-
work or portable device parametric information (e.g., upload
speed, download speed, network quality, volume and/or tone)
and/or metadata (e.g., content title, author, date of publica-
tion, source and/or publisher information, copyright informa-
tion, digital rights management information, etc). Applica-
tions may include phoning, text messaging, instant
messaging, e-mail, web browsing, media player, camera,
document processing, streaming data from a server, live
media, games, video recording, media editing, etc. Hardware
may include the operating system, clock cycles, a vibration
actuator, a ringer, a speaker, key inputs, electrical battery
measurements, a receiver, a transmitter, a touch screen, a
bright display, and/or any other energy consuming electro-
mechanical device and/or hardware associated with the por-
table device. Energy consumption data and event information
may be referred to as metered portable device information.

[0021] The example system described herein also includes
aprocessor that may be communicatively coupled or included
within the portable device and configured to receive energy
consumption data and event information from the metering
component. The processor may also process and store the
metered portable device information within an event log
cache. Additionally, the example system includes a memory
communicatively coupled to the processor to store the
metered portable device information and a communication
interface to communicate the metered portable device infor-
mation to a collection system (e.g., a computer, a measure-
ment entity, server, etc.). The memory includes the event log
cache, which stores a plurality of metered portable device
information for different time periods.

[0022] An example system to analyze energy consumption
of events within a portable device includes the collection
system, a memory, and an analysis system. The analysis sys-
tem and the memory may be included within the collection
system or, alternatively, may be communicatively coupled to
the collection system. The collection system may be included
within or provided by a measurement company, which may be
a neutral entity that does not create and/or distribute portable
devices and/or events on portable devices and, thus, can func-
tion as a trusted third party monitor of the energy consump-
tion and metering information of portable devices. The col-
lection system receives and stores metered portable device
information from a plurality of portable devices.

[0023] The analysis system processes the metered portable
device information. Processing may include filtering the
energy consumption data and event information based on
device type, application type, function type, and/or a combi-
nation of device types, application types and/or function
types. The filtered energy consumption data and event infor-
mation for a device for a time period is structured or con-
structed into a linear equation. The analysis system solves for
a plurality of linear equations to determine an approximate
energy use per event type per a unit of time. These results may
be refined to eliminate large error terms and recalculated.
Calculating large quantities of portable device energy con-
sumption data and event information compensates for slight
differences in energy consumption data between portable
devices and/or any errors from measuring energy consump-
tion. This may provide more accurate data then simply
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attempting to measure and quantify energy consumption per
event type on a single portable device using complex measur-
ing systems.

[0024] The approximation for energy use per event type for
a unit of time data may be reported to portable device devel-
opers, application developers, hardware developers, function
developers, consumers, etc. For example, a game developer
can look at an energy consumption report and view the energy
consumption of their current games on a plurality of portable
devices. From this information, they may be able to develop
future games that consume less power and/or games that
utilize processing components on portable devices in a man-
ner that consumes less power. Additionally, they could market
the game as energy efficient for portable devices.

[0025] Portable devices may include cellular phones, lap-
tops, personal digital assistants (PDAs), audio players, por-
table video players, portable gaming machines, pocket per-
sonal computers, and/or any other portable device that may be
powered by a self-contained power supply. Portable devices
may send and receive information wirelessly. For instance,
wireless telephone service providers allow subscribers to
place and receive voice telephone calls, send and receive
photos, participate in text messaging, send and receive e-mail
messages, browse web pages, and/or download and/or stream
music broadcasts, MP3 files (including proprietary and non-
proprietary digital audio/video format variations), talk radio
broadcasts, news broadcasts, and various broadcast entertain-
ment programs (e.g., sitcoms, movies, etc.). The portable
devices may include speakers to allow the user to hear analog
audio signals, and/or a display, such as a liquid crystal display
(LCD) screen to allow the user to view video signals.

[0026] Wireless portable devices may send metered por-
table device information to the collection system through
wireless server provider networks. Alternatively, portable
devices may send metered portable device information to the
collection system through a wired connection via an Internet
service provider by transmitting the metered portable device
information to a computer via, for example, infrared signals,
IEEE-802.11 signals, Bluetooth® signals, and/or other opti-
cal and radio frequency signal technologies. Alternatively, a
portable device may be connected to a computer via a wired
connection such as, for example, a USB connection, and
transmit the data to a collection system over an Internet con-
nection.

[0027] In other examples, the methods and system used to
monitor and analyze energy consumption of events within a
portable device may additionally or alternatively be used to
monitor energy consumption by events of other devices (e.g.,
computers, game consoles, digital versatile disk (“DVD”)
players, video cassette recorders (“VCRs”), televisions, ste-
reos, etc.) and/or device applications (e.g., device software
applications, device hardware applications, etc.).

[0028] FIG. 1 is a block diagram of an example metering
system 100 within which the system and methods described
in greater detail below may be used to meter and collect
portable device energy consumption data and event informa-
tion. The example metering system 100 includes a collection
system 102, portable devices 110-122, and personal comput-
ers 130-132. The portable devices 110-122 include a meter-
ing component 104 to collect portable device information.
The portable devices 110-122 include, but are not limited to
cellular phones, laptops, personal digital assistants (PDAs),
audio players, portable video players, portable gaming
machines, pocket personal computers, and/or any other por-
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table device that may be powered by a self-contained power
supply (e.g., a battery). The portable devices 110-118 can
communicate with the collection system 102 via respective
wireless links 106, the portable device 120 can communicate
with the collection system 102 via a local wireless line or link
124 to the personal computer 132 and/or access point that is
connected to a wired network 128, and the portable device
122 can communicate with the collection system 102 via a
wired link 126 to the personal computer 130 that is connected
to the wired network 128.

[0029] Inthe example implementation, each of the portable
devices 110-122 may be in the possession of and/or belong to
a panel member. Additionally, the portable devices 110-122
may be shared between a plurality of panel members and/or
one panel member may use a plurality of the portable devices
110-122. The metering component 104 may be activated by a
panel member subscribing or registering with a metering
service such as, for example, Nielsen Mobile™. The collec-
tion system 102 may send the metering component 104 to the
subscribing panel member to install and/or attach to a por-
table device. The metering component 104 may be sent as
software over one of the wireless links 106, a wired connec-
tion through a personal computer that may be transmitted via
awire or wirelessly to the portable device, and/or sent within
a memory device via the mail. Additionally or alternatively,
the metering component 104 may be installed within a hard-
ware component such as, for example, an application specific
integrated circuit (ASIC), and/or installed or embedded
within the operating system and/or read only memory (ROM)
during manufacture of the portable device. In this example, a
panel member may register with the metering service to acti-
vate the metering hardware and/or software within one of the
portable devices 110-122.

[0030] Intheexample system 100, the metering component
104 monitors portable device use by a panel member and the
corresponding amount of energy consumed by the portable
device. The metering component 104 may operate in the
background of the operating system, applications, and/or
hardware of the portable device. Data gathered by the meter-
ing component 104 is sent or communicated to a processor
and/or an event log within the memory of the portable device
110-122. In another example implementation, the metering
component 104 sends or communicates the data to a personal
computer having a processor and memory that processes and
stores the data. The data may be transmitted to one of the
remote or wide area wireless links 106 to the collection sys-
tem 102, a local wireless link 124 to the personal computer
132 connected to a network 128 including the collection
system 102, and/or a wired link 126 to the personal computer
130 connected to the network 128.

[0031] The data includes event information and energy
consumption of the battery over a plurality of time periods.
Event information may include a log of applications and/or
hardware functions accessed by a panel member, portable
device parametric information, and/or network parametric
(e.g., quality) information. The data for a time period may be
saved to the memory of the portable devices 110-122 as part
of an event log cache. The event log cache accumulates
metered portable device information for a plurality of time
periods. The metering component 104 within the portable
devices 110-122 transmits event logs from the portable device
memory to the collection system 102. The portable devices
110-122 may send the event logs when the event log cache is
full, when the collection system 102 sends a request or query
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to the portable devices 110-122, during predetermined times
of'a day or week, and/or when the portable devices 110-122
are in an idle state. The event log structure is described in
further detail in FIG. 4A.

[0032] The metering component 104 may, for example, be
configured to collect event information over a two hour time
period. During this time period, the metering component 104
collects the types of applications a panel member uses on a
portable device, the duration each application is used, net-
work parametric information if any of the applications trans-
mit or receive data, portable device parametric information,
and/or information regarding hardware functions used. In
addition, the metering component 104 measures the current
and voltage of the battery within the portable device at inter-
vals over the two hour time period. Thus, the metering com-
ponent 104 collects the portable device events and the total
energy consumed during the two hour time period. After the
two hour time period, the metering component 104 stores the
event and battery information to the event log cache. Subse-
quently, the metering component 104 may store data col-
lected over additional time periods to the event log cache. The
metering component 104 then sends the event logs to the
collection system 102. In an alternative implementation, the
metering component 104 may store event information to the
event log cache periodically during the time period.

[0033] The collection system 102 within the metering sys-
tem 100 is configured to receive event logs from the portable
devices 110-122 and may include a computer, a server, a
measurement entity, a processor, etc. Additionally, the col-
lection system 102 may include a memory to store the event
logs, a processor to organize and filter the event logs and an
analyzer to calculate energy consumption per event per unit
of'time. The collection system 102 may be part of a metering
service and connected to a network including a wireless net-
work to communicate with portable devices wirelessly and
through wired connections. For example, the collection sys-
tem 102 may be located at a specific IP address. The portable
devices 110-122 may access the IP address, and/or web
address associated with the IP address to download the meter-
ing component 104, transmit panel member demographic
information, transmit event logs, and/or register application
licensing agreements. Additionally, the transmitted and
received data may be encrypted to secure the identity and
personal information of panel member. The metering compo-
nent 104 may be sent from the collection system 102 to a
portable device that has registered with the metering service.
The collection system 102 is described in greater detail in
FIG. 2.

[0034] In the example implementation of FIG. 1, the por-
table devices 110-118 use the wireless links 106 to commu-
nicate with the collection system 102. The wireless links 106
may operate on any type of wireless network. For example, a
circuit switched network, a paging network, and/or packet
data networks including, but not limited to, AMPS, CDMA,
TDMA, GSM, iDEN, GPRS, 3XRTT, 3GSM, LTE, EDGE,
WiMax, etc. The metering component 104 and data transmis-
sion across the wireless links 106 may adhere to and incor-
porate wireless protocols and standards for voice and data
communication services on networks and devices. These
standards include TIA/EIA95-B (Mobile Base Station Com-
patibility for Wideband Spread Spectrum Cellular Systems),
ANSI J-STD-008 (Personal Station-Base Station Compat-
ibility Requirements for 1.8 to 2.0 GHz Code Division Mul-
tiple Access Personal Communication Systems), ANSI
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J-STD 018 (Minimum Performance Requirements for 1.8 to
2.0 GHz Code Division Multiple Access Personal Stations),
TIA/EIA/IS-99 (Data Services Option Standard for Wide-
band Spread Spectrum Digital Cellular Systems), TIA/EIA-
637-A (Short Message Service for Spread Spectrum Sys-
tems), TIA/EIA-683-A (Over-the-Air Provisioning of
Mobile Stations in Spread Spectrum Systems), and various
WAP documents (Wireless Application Protocol Architecture
Specification, Wireless Application Environmental Specifi-
cation, Wireless Telephony Application Specification, Wire-
less Transaction Protocol Specification, Wireless Datagram
Protocol Specification, etc.).

[0035] In the example metering system 100, the portable
device 120 is communicatively coupled to the personal com-
puter 132 via the local wireless link 124. The portable device
120 is not configured to communicate over the wireless links
106 on a circuit switched network. The local wireless link 124
enables data transfer (e.g., the transfer of metered portable
device information) between the portable device 120 and the
personal computer 132. The local wireless link 124 may
include communication between the portable device 120 and
the personal computer 132 via an access point such as, for
example, IEEE 802.11x access points, xDSL modems, resi-
dential gateways, etc. Alternatively, the portable device 120
may communicate with the personal computer 132 directly
via, for example, a Bluetooth® based communication
scheme. The personal computer 132 may send or send the
metered portable device information to the collection system
102 through the network 128 via the access point or, alterna-
tively, the portable device 120 may connect to the network
128 through the personal computer 132. The network 128
may, for example, be a wired or wireless telephone network,
a cable network, a satellite network, a utility (e.g., electrical
service) network, etc. and may provide Internet services and/
or media content delivery services to the personal computer
132 and/or the portable device 120.

[0036] Inthe example of FIG. 1, the portable device 122 is
communicatively coupled to the personal computer 130 via
the wired link 126. The portable device 122 is not configured
to communicate wirelessly. The wired link 126 may include a
USB cable that may be used as a data transmission medium
and/or a power transmission medium between the portable
device 122 and the personal computer 130. The portable
device 122 may download the metered portable device infor-
mation to the personal computer 130 that may then send the
metered portable device information to the collection system
102 through the network 128. Alternatively, the portable
device 120 may connect to the network 128 through the
personal computer 130 and send the metered portable device
information directly to the collection system 102. The net-
work 128, for example, may be a wired or wireless telephone
network, a cable network, a satellite network, a utility (e.g.,
electrical service) network, etc. and may provide Internet
services and/or media content delivery services to the per-
sonal computer 130 and/or portable device 122.

[0037] Inaddition to enabling the communication of meter-
ing information to the collection system 102, the communi-
cation network 128 may enable the personal computers 130
and 132 to receive or retrieve media content from a plurality
of content providers (not shown) via the communication net-
work 128. The content providers may provide a variety of
media content such as, for example, television programs,
advertisements, audio programs, still image information
(e.g., web pages). A panel member may use one of the per-
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sonal computers 130 and 132 to download and/or retrieve
media content provided by content providers via the commu-
nication network 128 and may subsequently synchronize,
copy, or download the retrieved media content to the portable
devices 120 and 122.

[0038] FIG. 2 shows a detailed functional block diagram of
an example metering and collection system 200 including the
metering component 104 and the collection system 102 of
FIG. 1. The collection system 102 includes an event log
memory 204, a data processor 206, a data analyzer 208, and a
database 210. The metering component 104 receives event
data or metered portable device information in the form of
event data 220, time-based information 222, network para-
metric data 224, device parametric data 226, and/or battery
monitoring data 228.

[0039] While FIG. 2 shows an example manner of imple-
menting the collection system 102, one or more of the func-
tional blocks, processes and/or devices illustrated may be
combined, divided, re-arranged, omitted, eliminated and/or
implemented in any other way. Further, the example collec-
tion system 102 may be implemented by hardware, software,
firmware and/or any combination of hardware, software and/
or firmware. Thus, for example, any component of the
example collection system 102 could be implemented by one
or more circuit(s), programmable processor(s), application
specific integrated circuit(s) (ASIC(s)), programmable logic
device(s) (PLD(s)) and/or field programmable logic device(s)
(FPLD(s)), etc. Further, the collection system 102 may
include one or more elements, processes and/or devices in
addition to, or instead of, those illustrated in FIG. 2, and/or
may include more than one of any or all of the illustrated
elements, processes and devices.

[0040] In the example implementation, the metering com-
ponent 104 and the collection system 102 are linked by (i.e.,
communicatively coupled via) a transmission medium 218.
[0041] The transmission medium 218 may include, for
example, wireless networks and wired networks as described
in FIG. 1. The metering component 104 may send metered
portable device information in the form of event logs from the
memory of a portable device directly to the collection system
102 within a network over the transmission medium 218 or,
alternatively, may send the metered portable device informa-
tion to a personal computer and/or network access point con-
nected to the collection system 102 by the transmission
medium 218. The metered portable device information may
be transmitted by a request to the metering component 104
from the collection system 102, at preprogrammed specified
intervals, and/or at the discretion of the portable device. For
example, the metering component 104 on the portable device
may be configured to transmit the event logs to the collection
system 102 every twelve hours, when the event log cache
within the memory is full, when the portable device is in an
idle state, and/or when the panel member associated with the
portable device initiates the transfer.

[0042] The metering component 104 monitors events and
power consumption on a portable device. Events include
applications and the corresponding time information, net-
work parametric data, device parametric data, and battery
data. The event data 220 includes any data relating to activity
on the portable device initiated by a panel member. For
example, the event data 220 includes usage information from
data applications, device applications, metadata, and event
statistics. Data applications include, for example, Internet
browsing, live media applications, mobile commerce trans-
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actions, mobile advertising activity, e-mail activity, etc.
Device applications include, for example, games, address
books, personal information management software, docu-
ment processing programs, and media players used for
streaming audio and video. Metadata includes attributes of
device applications, for example, content title, author, date of
publication, source and/or publisher information, copyright
information, digital rights management information, etc.
Event statistics includes, for example, voice and data call
activity, text-messaging, instant messaging, etc. The time-
based information 222 includes, for example, the duration of
application usage, and calendar data (e.g., month, week, day,
hour, minute, second). The time-based information 222 may
enable the metering component 104 to follow a schedule of
the time periods the metering component 104 is configured to
monitor events on the portable device. For example, a meter-
ing service, such as for example, Nielsen Mobile™, may
configure the metering components 104 of a plurality of por-
table devices to collect metered portable device information
from 3:00 P.M. to 5:00 P.M. to ensure the data analyzer 208
has common data from the plurality of portable devices for
analysis.

[0043] The network parametric data 224 includes, for
example, overhead messaging data such as system parameter
messages, authentication challenge messages, and service
reduction messages in addition to signal quality, upload, and
download speeds, transmission frequency, signal strength,
signal-to-noise ratio, etc. The device parametric data 226
includes, for example, frame error rate, call set-up statistics
(e.g., access time, call origination, and call termination) and
data from hardware components of the portable device, such
as processors (mobile station modem or equivalent, global
positioning system processor or equivalent, graphics proces-
sor, and other central processing units on the portable device),
volatile and non-volatile memory, vibration actuator, speaker,
key inputs, receiver, transmitter, touch screen, bright display,
operating system, etc. In addition, the device parametric data
226 may include a clock cycle speed and/or clock cycle count
of'the processor and/or central processing unit of the portable
device.

[0044] The battery monitoring data 228 includes, for
example, charging state, voltage, temperature, current, inter-
nal resistance, accumulated current, etc. Additionally, the
battery monitoring data 228 may include measurable power
consumption of hardware components within the portable
device such as, for example, power consumed by the trans-
mitter, the vibration actuator, the analog to digital converters,
the processors, the speakers, etc. The battery monitoring data
228 may be relayed to the metering software 104 by a battery
monitoring unit within a portable device. Many portable
devices include battery meters, enabling the metering com-
ponent 104 to poll the battery monitoring unit for energy
consumption data. This may include software polling and
receiving a message containing battery statistics, and/or poll-
ing a battery hardware component and receiving parametric
data. Additionally, the metering component 104 may contain
hardware and/or embedded software manufactured and inte-
grated in the portable device for more accurate battery data
and/or additional battery parameters.

[0045] The collection system 102 included within the
example metering and collection system 200 may be partofa
third party metering service. The event log memory 204, the
data processor 206, the data analyzer 208, and the database
210 may be communicatively coupled within the collection

Nov. 19, 2009

system 102 and/or may physically be located in multiple,
separate locations and communicatively coupled together. In
the illustrated example, the event log memory 204 stores
event logs transmitted from one or more of the metering
components 104 within portable devices. The event logs may
be arranged or organized by panel member, device type, time
period, etc.

[0046] The data processor 206 filters and process the event
logs within the event log memory 204. For example, the
metering service may decide to calculate event energy con-
sumption for a device type such as, for example, the Motorola
RAZR™. The data processor 206 accesses the event log
memory 204 and retrieves event logs with a Motorola
RAZR™ device type identification field. In another example,
a metering service may decide to calculate the energy con-
sumption of an application such as, for example, a “Monkeys
in the Park” game. The data processor 206 retrieves the event
logs that include a game application in which a game meta-
data attribute includes “Monkeys in the Park.” The data pro-
cessor 206 then sends the filtered event logs to the data ana-
lyzer 208 to calculate the energy consumption of the
“Monkeys in the Park™ game. Additionally, the data processor
206 may delete event logs that exceed a time to keep param-
eter and/or organize the event logs within the event log
memory 204 as requested by the metering service. Organiz-
ing the event log memory 204 may include counting the
number of event logs, counting the number of event logs from
a specific device, and/or device type, counting the number of
application types and/or hardware function types, grouping
similar device types, grouping event logs according to panel
member, grouping event logs according to demographic
information, etc. The data processor 206 may also include
sorting through collected data to ascertain demographic pro-
files of panel members and related location/market informa-
tion. The data processor 206 may also be configured to pro-
cess event logs automatically. For example, the data processor
206 may process event logs at a specified time of the month
and/or week, when the event log memory has reached a pre-
defined fullness value, when a specified device or event
sample size is reached, etc. The filtered and/or processed
event logs and/or data are sent to the data analyzer 208.

[0047] Thedataanalyzer 208 included within the collection
system 102, analyzes information from the event logs and/or
data sent by the data processor 206. This includes energy
consumption per event type for a time period, usage statistics,
service functionality, network performance metrics, device
performance metrics, etc. For example, the data processor
206 may send two hundred event logs from panel members
with a Motorola RAZR™ portable device to the data analyzer
208. The event logs may contain a time period of events
including applications used, the length of time the applica-
tions were used, the metadata associated with the applica-
tions, the corresponding hardware functions implemented by
the applications, and the total energy consumed by the por-
table device in the time period. During the time period event
data was collected, more than one application and/or hard-
ware function may have been operating, eliminating the pos-
sibility of associating energy consumption measurements
with a single event. To determine the energy consumed by
each application and/or hardware function, the data analyzer
206 is configured to calculate event energy consumption from
aplurality of event logs. The event logs may be structured into
corresponding linear equations that the data analyzer 208
uses to solve for the energy consumption per event.
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[0048] In one particular example, over a two hour time
period, the metering component 104 monitors a cellular tele-
phone portable device. The portable device has five applica-
tions and/or hardware functions including a phone applica-
tion, a game application, a camera function, an operating
system, and the metering component 104. During this time,
209 seconds are spent talking on the portable device, 1509
seconds are spent playing a game, and 14 pictures are taken
with a built-in camera. Additionally, for the entire 7200 sec-
onds, the operating system is on and the metering software
within the metering component 104 is running. During the
two hour time period, the metering component 104 measured
the total energy use to be 4295 joules. The event data or, more
generally, the metered portable device information, is stored
to an event log in an event log cache on the portable device and
is transmitted via the transmission medium 218 to the event
log memory 204. This event log is chosen by the data proces-
sor 206 and sent to the data analyzer 208. The data analyzer
208 deconstructs the event log data into coefficients (e.g.,
209, 1509, 14, 7200, 7200) corresponding to the metered
portable device information. The total energy consumed for
each event is found by multiplying the coefficient by a vari-
able associated with the event type energy use per second. A
variable is assigned to the energy consumed for each event, x;
for the phone, x, for the game, x; for the camera, x, for the
operating system, and x5 for the metering software. The data
analyzer 208 then represents the total energy per event as a
linear equation of the form:

2005 +1509x,+145,+7200x,+7200x5=4295

[0049] In this example, the total energy consumed by talk-
ing on the phone is the 209 seconds multiplied by energy
consumed per second talking on the phone, x,. The total
energy consumed by playing a game is the 1509 seconds
multiplied by the energy consumed per second of playing a
game, X,. The total energy consumed by the camera is the 14
pictures multiplied by the energy consumed by taking a pic-
ture, X5. The total energy consumed by the operating system
is the 7200 seconds multiplied by the energy consumed per
second running the operating system, x,. The total energy
consumed by the metering software is the 7200 seconds mul-
tiplied by the energy consumed per second running the meter-
ing software, x5. The data analyzer 208 constructs six or more
similar linear equations with the same five variables from
event logs to solve for the five variables using an over-deter-
mined linear least squares fit technique. The data analyzer
208 solves for the five variables and returns, for example,
x,=0.7697, x,=1.5476, x;=19.2216, x,=0.1985, and x5=0.
0377.

[0050] In this example, the total energy consumed by talk-
ing on the phone is the 209 seconds multiplied by the energy
use per second of 0.7697 watts, or 160.8673 joules. If the
individual energy usages are summed, the total calculated
energy use is 4466 joules, which results in a difference or
error term of 171 joules when compared to the actual mea-
sured energy usage 0f4295 joules. The data analyzer 208 may
improve the accuracy of the data by deleting linear equations
with the highest error term from the energy usage analysis. A
recalculation of a least squares fit of the remaining linear
equations may produce variables with the values x,=0.7277,
x,=1.3112,%,=19.6202, x,=0.2272, and x5=0.0431. The total
calculated energy use is 4351.5329 joules, or 1.28% different
(i.e., greater) than the total measured energy use of 4295
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joules. The data analyzer 208 may then report the calculated
variable values to the database 210.

[0051] In another implementation, the data analyzer 208
loads event logs that include clock cycle speed, number of
clock cycles metered for each event over a two hour time
period on a portable device, and the total energy consumption
over the two hour time period. The data analyzer 208 may
normalize the energy consumed by the clock cycle speed. A
linear equation can then be constructed in the same manner as
the previous example, wherein the event usage time coeffi-
cients are replaced with the number of clock cycles counted
per event type. The resulting calculation determines the
energy consumed per event type per clock cycle.

[0052] In addition to energy consumption calculations, the
example data analyzer 208 analyzes the event logs to deter-
mine trends in usage behavior of panel members or aggregat-
ing groups of panelists including but limited to metrics such
as market share of calling, web browsing, text messaging,
e-mail, and secure transactions; analyzing peak/off peak
usage patterns of panel members as well as average usage
days per given period of time; analyzing telephony metrics
including, for example, call duration, incoming versus out-
going calls, local versus long distance, calls, voicemail func-
tions, and digital versus analog mode; analyzing wireless
data/Internet metrics including, for example, reach (percent-
age of users who visit a particular website during a given time
period), unique visitors (number of web-active individuals
who visited a particular website or web property within a
given time frame), top sites or URLs visited during a given
period of time, top sites bookmarked, counts of secure trans-
actions placed during a given time period, visits to non-web
digital media sites over a given period of time, click streams,
advertisement views and responses; analyzing functionality
of'various wireless voice, and data/Internet services provided
to users whereby number of hits per site or application versus
total offerings may provide such indication; analyzing per-
formance metrics related to the device, including but not
limited to keypad operation, CPU processing capabilities, RF
calibration, transmit and receive power, power consumption,
battery charging, voltage, current and temperature; and ana-
lyzing performance metrics related to the operators’ net-
works, including but limited to RSSI (received signal strength
indication), access failures, finger assignments, handoff and
cocoder activity, transmit and receive power, frame error
rates, dropped calls, block calls, connection speeds, Internet
or web applications download speeds, and secure transaction
speeds.

[0053] The database 210 included within the collection
system 102 of FIG. 2 stores calculated data from the data
analyzer 208. The database 210 may additionally use the
calculated data to generate reports that can be used for mar-
keting information products including energy consumption
for applications products, energy consumption of portable
devices products, energy consumption for hardware func-
tions on portable devices products, network performance
products, device performance products, and integrated prod-
ucts that are useful to network operators, advertisers, content
providers and producers of portable devices, and data ser-
vices and products. The marketing information can, for
example, be used by hardware developers, application devel-
opers, and portable device manufactures to guide future prod-
uct development. For example, a report may indicate the
game, “Monkeys in the Park,” consumes significantly more
energy on portable devices that use a specific chip set. The
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game developers could use the energy consumption for appli-
cations report to identify areas for improvement to the code of
the game to reduce the energy consumed by games played on
portable devices with that specific chip set or similar chip sets.
The marketing products and/or reports may be automatically
generated by the database upon receipt of calculated data
from the data analyzer 208, or may be generated by the
metering service. Examples of marketing reports are
described in further below in FIGS. 7A and 7B.

[0054] FIG. 3 shows a functional block diagram of an
example portable device 300 including the metering compo-
nent 104 of FIG. 1, applications 302-312, hardware 344-346,
an operating system 350, and a transmitter 354. The metering
component 104 includes application adapters 322-332, hard-
ware meters 334-336, a meter event input interface 320, and
an event log cache 340. The metering component 104 may be
stored within the portable device 300 on a software medium,
within a memory medium accessed by the operating system
350, embedded within a ROM and/or operating system, and/
or included within a metering hardware component, such as
an ASIC, installed during the manufacture of the portable
device 300.

[0055] While FIG. 3 shows an example manner of imple-
menting the metering component 104, one or more of the
functional blocks, processes and/or devices illustrated in FIG.
3 may be combined, divided, re-arranged, omitted, elimi-
nated and/or implemented in any other way. Further, the
example metering component 104 may be implemented by
hardware, software, firmware and/or any combination of
hardware, software and/or firmware. Thus, for example, any
component of the example metering component 104 could be
implemented by one or more circuit(s), programmable pro-
cessor(s), application specific integrated circuit(s) (ASIC(s)),
programmable logic device(s) (PLD(s)) and/or field pro-
grammable logic device(s) (FPLD(s)), etc. The metering
component 104 may include one or more elements, processes
and/or devices in addition to, or instead of, those illustrated in
FIG. 3, and/or may include more than one of any or all of the
illustrated elements, processes and devices.

[0056] Inthe example implementation of FIG. 3, the meter-
ing component 104 is located within the portable device 300.
Alternatively, in other example implementations the metering
component 104 may be exterior to or remotely located rela-
tive to the portable device 300, but communicatively coupled
to the portable device 300. In this example, the metering
component 104 can be attached to the portable device 300
and/or included within a personal computer communicatively
coupled to the portable device. The metering component 104
can be configured for each type of portable device. For
example, wireless cellular portable devices with a SET A of
applications may receive metering component A, wireless
cellular portable devices with a SET B of applications may
receive metering component B, while laptops witha SET C of
applications may receive metering component C. Alterna-
tively, the metering component 104 may configure itself dur-
ing installation within the portable device 300. For example,
during installation, the metering component 104 may deter-
mine the number and types of applications on a portable
device, and configure the corresponding application adapters.
[0057] The application adapters 322-332 included within
the metering component 104 are configured to monitor the
corresponding application without causing a deviation or
degradation in performance of the monitored application. The
application adapters 322-332 are initiated when the applica-
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tion is opened by a panel member on the portable device 300.
The application adapters 322-332 monitor and capture events
and their corresponding attributes by polling the applications
for metering information, and/or inspecting application files,
and/or application software code for metering information.
For example, the web browser adapter 322 monitors the
instances a panel member launches the web browser, the web
sites visited, the duration of using the web browser, and the
duration at each site. The example portable device 300 shows
six applications 302-312 and the corresponding application
adapters 322-332. However, alternative portable devices may
include more or fewer applications and corresponding appli-
cation adapters. The applications may include any of the
applications described above in conjunction with FIG. 2.

[0058] The text application 304 and the media player appli-
cation 306 do not have respective application adapters. They
are configured to report metered event information directly to
the meter event input interface 320, as described in U.S. Pat.
No. 6,353,929 which is hereby incorporated by reference in
its entirety. Application developers may cooperate with a
metering service, such as Nielsen Mobile™, to incorporate
metering components within an application. For example, a
media player may be configured to report metadata, usage
time, and/or device parametric data such as, for example,
volume, tone, clock cycles, and/or file format directly to the
meter event input interface 320.

[0059] The hardware meters 334-336 monitor and store
data corresponding to hardware functions. In the example, the
battery meter 334 monitors the battery 344 and the vibe meter
336 monitors the vibration actuator 346. The battery meter
334 is configured to measure energy consumption within the
battery 344 by measuring battery voltage, current, internal
resistance, accumulated current, temperature, and/or age. The
vibe meter 336 is configured to monitor the length of time the
vibration actuator 346 is actuated, the intensity of the actua-
tion, etc. The hardware meters 334 are contained within soft-
ware that receives information from hardware components
within the portable device 300 such as, for example, a battery
monitoring circuit. Additionally and/or alternatively the hard-
ware meters may be embedded within the hardware compo-
nents to report metering information to the meter event input
interface 320. In other implementations the portable device
300 may contain more or fewer hardware functions and cor-
responding hardware meters. The hardware functions may
include any of the hardware functions described above in
conjunction with FIG. 2.

[0060] The meter event input interface 320 receives the
metered information from the application adapters 322-332,
applications 304-306, and the hardware meters 334-336, and
organizes the data into an event log. An example structure of
the event log is described in further detail in FIG. 4A. The
meter event input interface 320 saves the event log to the event
log cache 340. The meter event input interface 320 collects
and organizes the information at the end of a metered event
time period. Alternatively, the application adapters 322-332
may send the metered portable device information during the
metered time period. Additionally, the meter event input
interface 320 requests collected information from the appli-
cation adapters 322-332 and applications 304-306. In the
example, the application adapters 322-332 and applications
304-306 collect data during specific time periods dictated by
the metering component 104. Outside of this time period, the
application adapters 322-332 remain in an off state. In
another example implementation the application adapters
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322-332 may continuously monitor the applications wherein
and the meter event input interface 320 collects information
from the application adapters 322-332 and applications 304-
306 during the specified time periods.

[0061] The event log cache 340 receives and stores event
logs from the meter event input interface 320. The event log
cache 340 stores event logs until the event logs are transmitted
to the collection system 102. The event log cache 340 may be
apart ofthe RAM and/or any other memory component of the
portable device 300. Additionally, the event log cache 340
may be a separate memory chip installed during manufacture
of'the portable device 300. In other example implementations
the event log cache 340 may be exterior to the portable device
300, such as in a portable memory device (e.g., a SD card), or
within a personal computer communicatively coupled to the
portable device 300.

[0062] The operating system 350 included within the por-
table device 300 manages the operation of the portable device
300. This includes operating the applications 302-312, inter-
acting between the applications 302-312 and the hardware
functions 334-336, ordering event processing on a processor,
saving event information to memory, coordinating data trans-
fer from 1/O devices, and/or operating the meter event input
interface 320 in the background of the applications 302-312.
Additionally, the meter event input interface 320 collects
information from the operating system 350, including the
number of clock cycles needed to run an application, para-
metric device information, etc. In the example, the meter
event input interface 320 sends the event logs from the event
log cache 340 to the operating system 350 and the operating
system 350 sends the event logs to the transmitter 354 for
transmission to the collection system 102.

[0063] The transmitter 354 included within the portable
device 300 enables the transfer of event logs to the collection
system 102. The transmitter 354 may be an integrated circuit
and antenna configured to transmit data wirelessly. The trans-
mitter 354 may adhere to the wireless standards described in
FIG. 1. Alternatively, the transmitter 354 may be a driver such
as for example, a USB driver to transmit data via a hardwired
medium to a personal computer.

[0064] FIG. 4A shows a table of an example event log 400
data structure format including an identification field 402, an
event field 404, an event duration field 406, and attribute
fields 408-412. An event may be added to the eventlog 400 by
the meter event input interface 320 upon notification from an
application adapter, or hardware meter indicating an event
has initiated. The event log 400 is shown in an example
structure; additionally or alternatively the event log 400 may
be configured in a hierarchical structure, a tree structure,
and/or any other data organization structure. The identifica-
tion field 402 contains a section for the time period of the data
collection, the phone identification and the panel member
identification. The phone identification may include the brand
and model type of the panel member’s portable device. The
panel member identification may include an alpha-numeric
code provided to the panel member when their portable
device is registered to a metering service. The event field 404
includes a list of possible events on a portable device. These
include but are not limited to applications such as, for
example, phone, text messaging, e-mail, etc. The hardware
functions include battery monitor (ENERGY USE), bright
display, vibration actuator, speaker, key input, etc.

[0065] In the example implementation, the event duration
field 406 records the time spent using the application and/or
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the hardware function during a time period. The data may
include time data and quantity data. For example, a camera
application may be counted by number of pictures taken
while the media player is metered by the length of time it is
used. The attribute fields 408-412 contain additional data
associated with the events. This may include network para-
metric data, device parametric data, metadata, etc. In this
example, there are three attribute fields. In other example
implementations the event log 400 may contain more or fewer
attributes. The attribute data is used by the data processor 206
to filter event logs, by the data analyzer 208 to calculate,
and/or normalize data, and/or the database 210 to provide
additional information associated with the calculated data.
For example, the SPEAKER event includes attributes for
VOLUME and TONE. Energy consumption of the speaker
may depend on the volume and/or tone level. If the database
210 is generating a report for average energy consumption of
a portable device, it may include within the speaker data the
average volume and tone used by the portable devices. This
shows the operating conditions of the speaker during which
data was collected to calculate the average energy consump-
tion. In another example, the data processor 206 filters event
logs with extreme volume levels to remove outlying data
points. In yet another example, the battery age is used to filter
event logs with very old or very new batteries, as battery
performance changes over time. Additionally, the attribute
data may be used by the data analyzer 208 to formulate
statistics regarding network performance, device perfor-
mance, market share, application use, etc. One or more
attributes associated with the hardware function may meter a
device parametric such as the volume of a speaker. The event
log 400 may store the attribute data as a normalized decimal
value instead of the hardware parametric. For example, the
volume setting of a portable device may be 2.4 volts, which
may be normalized to a volume setting of 3.

[0066] FIGS. 4B-4C show tables of example event logs 420
and 430 including the identification field 402, the event field
404, the event duration field 406, and the attribute fields
408-412 of FIG. 4A. The example event logs 420 and 430
may be constructed by the meter event input interface 320 and
saved to the event log cache 340 in the format of the example
table. The example event logs 420 and 430 depict event data
from two different devices and two different panel members.
The event logs 420 and 430 include the applications and
hardware functions that were used by the panel members
within the metered time period. The events include event
duration data and corresponding attributes.

[0067] More specifically, the event log 420 in FIG. 4B
shows application and hardware function data gathered for a
two hour time period on DEVICE A associated with panel
member U0056. The data was collected on Mar. 15, 2008
from 14:00-16:00. During this time period, the U0056 panel
member used the phone for 506 seconds, used the text mes-
sage application for 307 seconds (during which 145 seconds
were spent typing), browsed the web for 750 seconds, used
the media player for 250 seconds, took two pictures with the
camera application, steamed data for 1200 seconds, used the
live media application for 700 seconds watching CNBC™,
and played the game, “Monkeys in the Park,” for 430 seconds.
In addition, the operating system and metering software were
operating for the entire two hours. The applications used the
bright display hardware function for 785 seconds, the speaker
for 35 seconds, 6422 key inputs (e.g., button presses) and
consumed 4250 joules from the battery during the two hours.



US 2009/0287433 Al

[0068] The eventlog 430 in FIG. 4C shows application and
hardware function data gathered for a two hour time period on
DEVICE B associated with panel member U0158. The data
was collected on Apr. 1, 2008 from 18:30-20:30. During this
time period, the panel member U0158 used the phone for 256
seconds, used the e-mail application for 485 seconds, during
which 205 seconds were spent typing and an upload speed of
105 kB/s, used the media player for 795 seconds using a
proprietary VZW VIDEO player, and used a document pro-
cessing application for 450 seconds. In addition, the operat-
ing system and metering software were operating for the
entire two hours. The applications used the bright display
hardware function for 1050 seconds, the vibration actuator
for 15 seconds with an average intensity of 5, 4261 key inputs
(e.g., button presses) and consumed 2729 joules from the
battery during the two hours. The average intensity value may
be normalized to a decimal value on a linear scale such as, for
example, a value between 0 and 10.

[0069] FIG. 5 shows a table of an example event log com-
piler table 500 constructed by event logs by the data analyzer
208 of FIG. 2. The event log compiler table 500 includes a
user identification field 502, an event data section 504, and an
energy use field 506. The event log compiler 500 contains
event information and energy consumption data from a plu-
rality of panel members using a device type of DEVICE A
with the same event types. The user identification field 502
includes the identification codes of the panel members. The
row associated with each member’s code includes the time
each application and hardware function was used and the total
energy consumed in the time period. In this example, the data
processor 206 may have filtered event logs in the event log
memory 204 with DEVICE A and a two hour time period in
the identification filed 402. The filtered event logs were then
constructed into the event log compiler table 500 by the data
analyzer 208. For example, the event log 420 in FIG. 4B is the
first row within the event log compiler table 500. The times
and event quantities within the event duration 406 are popu-
lated in the event data section 504 and the energy use field
506.

[0070] The METER field in addition to the other event
fields except the operating system (OS) has values of 1800
and 3600 seconds respectively for users U0256 and U0056
(2" instance). These values result from the metering service
disabling the continuous monitoring of the metering compo-
nent 104 during one or more metered time periods in order to
create a usage time difference between the METER and the
OS. If the metering component 104 and the OS were con-
stantly running for the same time in every event log, the
energy use by the OS and the metering component 104 would
by linearly dependent. In other words, a least squares fit of the
energy consumption results in the energy consumption of the
OS and METER summed together for one field (e.g.,
METER) while the other field results in a 0 (e.g., OS). To
correct this linear dependence, the metering component 104
in this example was deactivated for a portion of the metered
time period for two event logs (e.g., U0256 and U0056 2"¢
instance). The period may be determined to be one in which
the portable device was in an idle state for a portion ofthe time
period. Thus, if the portable device was in an idle state for a
portion of the time period, the metering component 104
would not miss an event while it was deactivated. Then, when
the portable device is removed from the idle state, the meter-
ing component 104 is reactivated to record the new events. In
another example implementation, the OS and/or events may
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be configured to include record usage times during a time
period. Subsequently, at the end of a metered time period, the
usage times are sent to the metering component 104 to store
within an event log.

[0071] FIG. 6 shows a matrix equation of an example
energy consumption matrix equation 600 constructed from
the event log compiler table 500 of FIG. 5. The energy con-
sumption matrix equation 600 includes an event matrix 602,
avariable matrix 604, and an energy use matrix 606. The data
analyzer 208 of FIG. 2 creates the energy consumption matrix
equation 600 by formulating linear equations from the event
log compiler table 500 of FIG. 5 and structuring the linear
equations into a matrix format to solve for event energy
consumption variables.

[0072] For example, the user identification U0056 in the
firstrow in FIG. 5 shows the event usage time within the event
data section 504 and the total energy consumption in the
energy use field 506. In order to determine the energy con-
sumed for each event, the data analyzer 208 may construct the
row into a linear equation:

5063 ,+307x,053+ 7505+ 250x5° 25+ 78 5%+ 0x s+
1200x6+ 700 o +4305, ; +05, 7200, 347200 4+
0x,+6422x, =4250

where x; corresponds to the phone application, x, corre-
sponds to the text application, X, corresponds to the key
input hardware function, etc. The total energy consumed by
the phone application is the 506 seconds multiplied by the
energy consumption per second for using the phone (i.e., X,).
To solve for the 16 variables corresponding to the event type,
the data analyzer 208 constructs similar linear equations from
the other rows in the event log compiler table 500 using the
same variables as the first equation. To solve the 16 variables
the data analyzer 208 constructs the energy consumption
matrix equation 600 from the plurality of linear equations.
The coefficients of the linear equations are placed into the
event matrix 602, the corresponding variables are constructed
into the variable matrix 604, and the metered energy use for
each linear equation is constructed into the energy use matrix
606. To satisty the conditions for an over-determined least
squares fit, the data analyzer 208 requires 16 or more linear
equations to solve for the 16 variables corresponding to the 16
events. The least squares fit calculation results in a value for
each one of the 16 variables. The resulting value corresponds
to the energy use per second for the event type. In this
example, if x, was determined to be 0.7365 joules, this would
indicate the text messaging application consumes 0.7365
joules per second when used by a panel member on DEVICE
A.

[0073] FIGS. 7A-7B show tables of example energy con-
sumption reports 700 and 710 including a summary statistics
section 702, and event result sections 704 and 706. The
energy consumption reports 700 and 710 may be constructed
by the database 210 of FIG. 2 from the calculated data from
the data analyzer 208. The energy consumption reports 700
and 710 both contain a summary statistics section 702 that
contains general information including device type, total
number of devices per device type metered, and the average
measured energy use per device over a two hour time period.
In another example, the summary statistics section 702 may
include additional information, including network service
provider, panel member demographic information, etc.
[0074] The energy consumption report 700 of FIG. 7A
includes energy consumption per application type for four
device types and includes the summary statistics section 702,
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and a application results section 704. The ‘n/a’ within the
CAMERA and VIDEO RECORD fields for DEVICE C indi-
cate the device did not contain a video capturing application.
In this example, the energy consumption per application type
varies by application in addition to device type. For example,
the phone application consumed 0.7697 joules per second on
DEVICE A while the phone application consumed 0.6515
joules per second on DEVICE B. The application description
within the application results section 704 may provide addi-
tional information, such as device parameter data, average
event use, application name, etc. For example, the WEB
application may include the web browser type used (e.g.,
Internet Explorer™, FOXFIRE™, VCAST™), the average
usage time of the web browser per panel member, the top five
sites visited, the average data transfer speed, and/or the wire-
less network accessed by the device.

[0075] The energy consumption report 710 of FIG. 7B
includes energy consumption per hardware function type for
four device types and includes the summary statistics section
702, and a hardware results section 706. In this example, the
energy consumption per hardware function type varies by
application in addition to device type. The hardware function
description within the hardware results section 706 may pro-
vide additional information, such as device parameter data,
average event use, hardware component manufacturer, etc.
For example, the metering service may keep a database of
hardware components included in the portable device. When
the portable device reports the energy consumption and the
event usage, for example, the camera, the metering service
would know the hardware manufacturer, camera component
type, and/or model number enabling the energy consumption
report to include the energy consumption per hardware com-
ponent type.

[0076] The reports may be used for marketing information
products including, energy consumption for applications
products, energy consumption of portable devices products,
energy consumption for hardware functions on portable
devices products, network performance products, device per-
formance products, and/or integrated products. The market-
ing information may be used by hardware developers, appli-
cation developers, and portable device manufactures to guide
future product development. The reports may be used by
consumers to highlight energy use per device type and/or
application type. For example, a consumer considering the
purchase of a new application for his portable device may
consult with a report to view the energy consumption of the
desired applications for his portable device. Software devel-
opers may use the reports to benchmark how their current
software applications consume energy on portable devices.
They may study examples of high energy consumption to
determine which sections of code, and/or interactions with
hardware lead to the increased consumption and devise
improvements. The improvements may be released as soft-
ware patches to the current software and/or incorporated into
future software applications. The reports may also assist
developers to consider energy consumption in developing
software and/or hardware.

[0077] In another example, the reports may be used by
portable device manufactures and/or included in updates to
the metering component 104 to predict battery life within a
portable device based on the events currently being used by a
panel member. A panel member may be using a portable
device for web browsing. The metering component 104 may
contain the energy consumption per second for the web
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browser and can calculate the approximate battery life
remaining based on metered battery information and the cur-
rent events in use including the web browser. The metering
component 104 may then send a message to the display of the
portable device indicating the remaining battery life.

[0078] FIGS. 8, 9A, 9B, and 10 are flowcharts representa-
tive of example methods of processes that may be performed
to meter and analyze energy consumption data and event
information within portable devices to determine energy con-
sumption per event type. The example methods may be
implemented using machine readable instructions, code, soft-
ware, etc. that is executed using, for example, a processor
system such as the system 1100 of FIG. 11. However, the one
or more of the blocks depicted in the flowcharts may be
implemented in any other manner, including dedicated pur-
pose circuitry, manual operations, etc. Additionally, although
the example methods are described with reference to the
flowcharts of FIGS. 8, 9A, 9B, and 10, other methods to meter
and analyze energy consumption data and event information
within portable devices to determine energy consumption per
event type may additionally or alternatively be used. For
example, the order of execution of the blocks depicted in the
flowcharts of FIGS. 8,9A, 9B, and 10 may be changed, and/or
some of the blocks described may be rearranged, eliminated,
or combined.

[0079] Inparticular, example method 800 of FIG. 8 may be
performed to implement the example metering component
104 and/or the collection system 102 of FIG. 1. The example
method 800 may be executed at predetermined intervals,
based on an occurrence of a predetermined event, etc., or any
combination thereof. For example, the method 800 may be
executed in a portable device including the metering compo-
nent 104 and/or within the collection system 102, at prede-
termined intervals, such as hourly, daily, etc. Additionally or
alternatively, the example method 800 may be executed upon
the occurrence of a trigger generated remotely such as, for
example, on a portable device when a panel member registers
and/or agrees to download and/or install the metering com-
ponent 104.

[0080] The method 800 begins at block 802 when a panel
member registers and/or agrees to participate in the metering
of energy consumption and events on their portable device.
The panel member may register by visiting the metering
service website to enter the portable device and/or demo-
graphic information, may respond to a solicited and/or unso-
licited communication from the metering service asking the
panel member to participate in the metering survey, and/or a
panel member may agree to a request from a preinstalled
metering component 104 that prompts the panel member to
participate in the metering survey. Registering may also
include the panel member indicating the type of their portable
device so that the corresponding metering component 104
may be installed. Once the panel member agrees to have his
portable device metered, control proceeds to block 804 where
the metering component 104 is downloaded to and installed
on the portable device. This may also include manually
attaching the metering component 104 to the portable device.
Then, in block 806, the metering component 104 is installed
onto the portable device (e.g., a memory stick). This includes
the portable device running an installation program associ-
ated with the metering component. Additionally or alterna-
tively, this may include installing any hardware components
of the metering component 104 within the portable device.
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[0081] Control then proceeds to block 808 where the meter-
ing component 104 is configured within the portable device.
This includes setting up one or more application adapters
and/or hardware meters for the corresponding applications
and/or hardware functions within the portable device, creat-
ing connections between the application adapters and/or
hardware meters to the meter event input interface 320, allo-
cating and/or creating space within the device memory for the
event log cache 340, polling applications and/or hardware
functions for metering capability, etc. In another example, the
configuration may include configuring the metering compo-
nent 104 to relay metered information to a personal computer.
Once the metering component 104 had been configured, con-
trol proceeds to block 810 where the metering component 104
sends profile information to the collection system 102. This
may include the identification information of the portable
device, including a model and serial number, the type of
applications and/or hardware functions the metering compo-
nent 104 is configured to meter, panel member demographic
information, etc. Once the collection system has received the
profile information from the metering component, the
method 800 for installation and configuration of the metering
component 104 ends.

[0082] Examplemethods 900 and 950 of FIGS. 9A-9B may
be performed to implement the example metering component
104 and/or the collection system 102 of FIGS. 1-3. The
example methods 900 and 950 may be executed at predeter-
mined intervals, based on an occurrence of a predetermined
event, etc., or any combination thereof. For example, the
method 900 may be executed in a portable device including
the metering component 104 while method 950 may be
executed within the collection system 102 at predetermined
intervals, such as hourly, daily, etc. Additionally or alterna-
tively, the example method 900 may be executed upon the
occurrence of a trigger generated remotely such as, for
example, on a portable device when the metering component
104 is initiated. Similarly, the example method 950 may be
executed upon the occurrence of a trigger generated remotely
such as, for example, on the collection system 102 when event
logs are transmitted from one or more portable devices.

[0083] The method 900 begins at block 902 when a meter-
ing component 104 begins to monitor a portable device. Then,
in block 904, a new time period begins for metering events.
The indication to start a new time period may be received by
the metering component 104 from the collection server 102
and/or the schedule of time periods may be included within
software for the metering component 104. Upon the start of a
new metering time period, control proceeds to block 906
where the battery meter 334 of FIG. 3 measures one or more
characteristics associated with the battery including, voltage,
current, accumulated current, internal resistance, tempera-
ture, current charge state, etc. The characteristics may be used
by the meter event input interface 320 to calculate the current
energy level of the battery. Next, in block 910, the metering
component 104 collects event information on the portable
device. This includes application information gathered by the
application adapters, hardware functions from hardware
meters, and/or direct metering information from the applica-
tions and/or hardware. The collection of event information
initiates upon the activation of an event and does not end until
the event is terminated. For example, the metering component
104 may be collecting metering information regarding the
operating system while a panel member launches a web
browser application and a media player application. For each
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new event initiated, a new instance of block 910 is initiated.
Then, in block 912, the meter event input interface 320 within
the metering component 104 polls the application adapters
and/or hardware meters to determine if an event has termi-
nated. If the event has not terminated, control goes back to
block 910 to continue collecting metering information. If the
event has terminated, control proceeds to block 914 where the
event information collected by the application adapters and/
or hardware meters is configured by the meter event input
interface 320 into an event log. In another example imple-
mentation, the meter event input interface 320 continuously
collects and store event information from the application
adapters and/or hardware meters until the event is terminated,
at which point the application adapters and/or hardware func-
tions cease to send new metering information associated with
the terminated event. In yet another implementation, the
application adapters and/or hardware meters collect event
information until the termination of the event. Then, the event
information is sent to the meter event input interface 320.

[0084] After the event information has been added to the
event log for the time period, block 916 is executed where the
event log is stored to the event log cache 340 of FIG. 3. In an
alternative implementation, the event log may not be stored to
the event log cache 340 until the time period has expired. In
this example, the event log contains all the event information
and energy consumption data prior to storing within the event
log cache 340. Next, the metering component 104 checks to
determine if the time period has expired. Ifthe time period has
not expired, control returns to block 910 where the metering
component 104 continues to collect event information. If the
time period has expired, control moves to block 922 where the
battery characteristics are measured. During this time, the
metering component may additionally save the event infor-
mation for any reaming events still being used by a panel
member to the event log and store the event log to the event
log cache 340. This enables the metering component 104 to
collect and store information about events initiated within the
time period, but which did not terminate within the time
period. These events are stored as events that terminated at the
conclusion of the time period. Additionally, these events may
be initiated at the next time period if the next time period
immediately follows the expired time period.

[0085] Once the battery characteristics have been measured
atthe conclusion of the time period, control proceeds to block
924 where the initial battery measurements are compared to
the final battery measurements and the difference between the
two measurements is stored to the event log. In another imple-
mentation, the metering component 104 may store the initial
and final battery characteristic measurements. In yet another
implementation, the metering component 104 may periodi-
cally measure battery characteristics during the time period
and save these measurements to the event log. Next, in block
926, the metering component 104 determines if the event logs
within the event log cache 340 should be transmitted to the
collection system 102. If it is not time to transmit the event
logs, control returns to block 902 where the metering com-
ponent 104 monitors the portable device and waits for the next
time period. If the event log is to be transmitted to the collec-
tion system 102, block 928 is executed. In block 928, the
event logs within the event log cache 340 are transmitted to
the collection system 102. The metering component 104 may
have a preprogrammed schedule detailing the times to trans-
mit the event logs. Alternatively, the event logs may be trans-
mitted when the event log cache 340 has reached a certain
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capacity. In another example implementation, the collection
system 102 may request the event logs from the metering
component 104. In yet another example, the event logs may
be transmitted when the portable device is in anidle state. The
event logs may be transmitted wirelessly through a service
provider network to the collection system 102 or, alterna-
tively, through a personal computer with a wired connection
to a network.

[0086] The method 950 begins at block 952 where the
collection system 102 receives an event log from a portable
device (block 952). Upon each instance of the collection
system 102 receiving an event log, a new block 952 may be
initiated. Once the collection system 102 receives an event
log, the received event log is stored to the event log memory
204 (block 954). Once the event log is stored, the collection
system 102 checks if the event logs within the event log
memory 204 should be processed (block 956). If the event
logs are not yet to be processed, control returns to block 952
and the collection system 102 waits for another event log. If
the event logs are to be processed control passes to block 958.
The decision to process the event logs may come from the
metering service. Alternatively, conditions may be defined
within the collection system 102 to specify when event logs
are processed such as, for example, every Sunday at 8:00 P.M.
and/or when the event log memory 204 reaches a certain
capacity.

[0087] In block 958, the event processor 206 within the
collection system 102 processes the event logs. This may
include filtering the event logs for calculations and/or orga-
nizing the event logs. Then, the processed event logs are
analyzed by the data analyzer 208 to calculate the energy
consumption per event type (block 960). This may include
calculating a least squares fit technique of linear equations
representing event data within the event logs. Additionally,
other data may be calculated from the event log such as
market share for device types, market share for network
usage, market share for applications, and/or device paramet-
ric information such as, for example, network quality, por-
table device quality, network data transfer speed, and/or
energy consumption per hardware component type. Once the
calculations have been finished in block 960, control passes to
block 964. In block 964, the data calculated in block 962 is
structured into a report format. The reports may include the
energy consumption per event type on portable devices, the
energy consumption per event per device type, the energy
consumption per hardware type per portable device, the types
of applications and/or hardware functions used per portable
device, the metadata associated with the applications, device
parametric information, market share information, etc.
[0088] The example method 1000 of FIG. 10 may be per-
formed to implement the example collection system 102 of
FIG. 2. The example method 1000 may be executed at pre-
determined intervals, based on an occurrence of a predeter-
mined event, etc., or any combination thereof. For example,
the method 1000 may be executed in a metering service,
server and/or system including the collection system 102, at
predetermined intervals, such as hourly, daily, etc. Addition-
ally or alternatively, the example method 1000 may be
executed upon the occurrence of a trigger generated remotely
such as, for example, on a system when event logs are pro-
cessed by the data processor 208 of FIG. 2 within the collec-
tion system 102.

[0089] The method 1000 begins at block 1002 where event
logs are filtered in the data processor 204 of FIG. 2 within the
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collection system 102. The event logs may be filtered accord-
ing to device type, application types, hardware function
types, panel member demographic information, time period
length, the time of day the time period was metered, etc. For
example, the data processor 206 may filter the event logs for
event logs containing a portable device type of Dell Latitude
D630™. In another example, the event logs may be filtered
for devices that contain a camera application. Once the event
logs have been filtered in block 1002, control proceeds to
block 1004 where the data analyzer 208 structures the event
logs into an event log compiler table 500 of FIG. 5. Next the
data analyzer 208 structures each row of the event log com-
piler table 500 into a linear equation by summing the products
of the length of time of the events and their corresponding
energy consumption per unit of time variables to equal the
measured energy consumption of the portable device during
the time period. The linear equations are then organized into
a coefficient matrix (e.g., event matrix 602 of FIG. 6). Next,
the data analyzer 208 determines if the number of linear
equations is equal or greater than the number of variables
(block 1006). If there are more variables then linear equa-
tions, the data analyzer cannot perform an over-determined
least squares fit on the data and control returns to block 1002
to filter additional event logs, or change the filter criteria. If
there are more linear equations than variables, control pro-
ceeds to block 1008 where the data analyzer 208 calculates a
least squares fit by creating an energy consumption matrix
equation 600 of FIG. 6 and solving for the energy consump-
tion variables. In an alternative implementation, block 1006
determines if the number of filtered event logs exceeds a value
specified by the metering service. For example, the metering
service may set the specified value to a number so that there
are twice as many event logs as metered event types. The
metering service may set the number of event logs to twice the
number of metered events to increase the level of robustness
of'an over-determined least squares fit calculation. Addition-
ally, the data analyzer 208 may perform other types of calcu-
lations.

[0090] Once the energy consumption variables have been
solved, block 1010 is executed to compute the error terms of
each linear equation. The error terms are calculated by sub-
stituting the energy consumption variable values into the
linear equation and taking the absolute value of the difference
between the calculated total energy consumption and the
measured energy consumption. A large absolute value indi-
cates a linear equation and associated event log with a high
degree of error. In the next step, the data analyzer 208
removes the linear equations with the highest error terms
(block 1012). This may include removing the linear equations
with the highest 10% absolute error terms, the highest 5%
positive error terms and the highest 5% negative error terms,
and/or the error terms greater than three standard deviations
from the mean of the error terms. The method and/or number
of linear equations to remove may be determined by the
metering service. The source of the error terms may come
from differences within the chemical composition of batter-
ies, viruses on the portable device, extreme operating condi-
tions of the portable device, and/or errors within the metering
component 104. After the linear equations with the highest
error terms are removed, block 1014 is executed. In an alter-
native implementation, if the number of linear equations
remaining is less than the number of variables, the method
1000 may be terminated, the original calculated data may be
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sent to block 1016, and/or the data analyzer 208 may end the
calculation and return to block 1002.

[0091] In block 1014 the remaining linear equations are
recalculated using the least squares fit to determine values for
the energy consumption variables. The calculated data is sent
to the database 210 in block 1016 where reports are generated
for the energy consumption per event type. Method 1000 ends
when the database 210 creates the reports of the energy con-
sumption per event type for a unit of time.

[0092] FIG. 11is a block diagram of an example computer
system 1100 capable of implementing the apparatus and
methods disclosed herein. The computer 1100 can be, for
example, a server, a personal computer, a personal digital
assistant (PDA), an Internet appliance, a DVD player, a CD
player, a digital video recorder, a personal video recorder, a
set top box, or any other type of computing device. Any or all
of the example metering component 104, the collection sys-
tem 102, the example data processor 206, the example event
log memory 204, the example data analyzer 208, the example
database 210, and/or the example processor on the portable
devices 110-122 may be implemented in and/or implemented
by the example computer 1100.

[0093] The system 1100 of the illustrated example includes
a processor 1112 such as a general purpose programmable
processor. The processor 1112 includes alocal memory 1114,
and executes coded instructions 1116 present in the local
memory 1114 and/or in another memory device. The proces-
sor 1112 may execute, among other things, the machine read-
able instructions to perform the processes or methods repre-
sented in FIGS. 8,9A, 9B, and/or 10. The processor 1112 may
be any type of processing unit, such as one or more micro-
processors from the Intel® Centrino® family of micropro-
cessors, the Intel® Pentium® family of microprocessors, the
Intel® Itanium® family of microprocessors, the Intel®
Core® family of microprocessors, and/or the Intel®
XScale® family of processors. Of course, other processors
from other families are also appropriate.

[0094] The processor 1112 is in communication with a
main memory including a volatile memory 1118 and a non-
volatile memory 1120 via a bus 1122. The volatile memory
1118 may be implemented by Static Random Access Memory
(SRAM), Synchronous Dynamic Random Access Memory
(SDRAM), Dynamic Random Access Memory (DRAM),
RAMBUS Dynamic Random Access Memory (RDRAM)
and/or any other type of random access memory device. The
non-volatile memory 1120 may be implemented by flash
memory and/or any other desired type of memory device.
Accessto the mainmemory 1118, 1120 is typically controlled
by a memory controller (not shown) in a conventional man-
ner.

[0095] The computer 1100 also includes a conventional
interface circuit 1124. The interface circuit 1124 may be
implemented by any type of well known interface standard,
such as an Ethernet interface, a universal serial bus (USB),
and/or a third generation input/output (3GIO) interface.
[0096] One or more input devices 1126 are connected to the
interface circuit 1124. The input device(s) 1126 permit a user
to enter data and commands into the processor 1112. The
input device(s) can be implemented by, for example, a key-
board, a mouse, a touchscreen, a track-pad, a trackball, an
isopoint and/or a voice recognition system.

[0097] One or more output devices 1128 are also connected
to the interface circuit 1124. The output devices 1128 can be
implemented, for example, by display devices (e.g., a liquid

Nov. 19, 2009

crystal display, a cathode ray tube display (CRT)), by a printer
and/or by speakers. The interface circuit 1124, thus, typically
includes a graphics driver card.

[0098] The interface circuit 1124 also includes a commu-
nication device such as a modem or network interface card to
facilitate exchange of data with external computers via a
network (e.g., an Ethernet connection, a digital subscriber
line (DSL), a telephone line, coaxial cable, a cellular tele-
phone system, etc.).

[0099] The computer 1100 also includes one or more mass
storage devices 1130 for storing software and data. Examples
of'such mass storage devices 1130 include floppy disk drives,
hard drive disks, compact disk drives and digital versatile disk
(DVD) drives. The mass storage devices 1130 may imple-
ment any or all of the metering components 104, event log
cache 340, event log memory 204, the database 210, and/or
the collection system 102. Additionally or alternatively, the
volatile memory 1118 may implement any or all of the meter-
ing components 104, event log cache 340, event log memory
204, the database 210, and/or the collection system 102
[0100] Atleast some of the above described example meth-
ods and/or apparatus are implemented by one or more soft-
ware and/or firmware programs running on a computer pro-
cessor. However, dedicated hardware implementations
including, but not limited to, application specific integrated
circuits, programmable logic arrays and other hardware
devices can likewise be constructed to implement some or all
of the example methods and/or apparatus described herein,
either in whole or in part. Furthermore, alternative software
implementations including, but not limited to, distributed
processing or component/object distributed processing, par-
allel processing, or virtual machine processing can also be
constructed to implement the example methods and/or appa-
ratus described herein.

[0101] It should also be noted that the example software
and/or firmware implementations described herein are
optionally stored on a tangible storage medium, such as: a
magnetic medium (e.g., a magnetic disk or tape); a magneto-
optical or optical medium such as an optical disk; or a solid
state medium such as a memory card or other package that
houses one or more read-only (non-volatile) memories, ran-
dom access memories, or other re-writable (volatile) memo-
ries; or a signal containing computer instructions. A digital
file attached to e-mail or other information archive or set of
archives is considered a distribution medium equivalent to a
tangible storage medium. Accordingly, the example software
and/or firmware described herein can be stored on a tangible
storage medium or distribution medium such as those
described above or successor storage media.

[0102] To the extent the above specification describes
example components and functions with reference to particu-
lar standards and protocols, it is understood that the scope of
this patent is not limited to such standards and protocols. For
instance, each of the standards for Internet and other packet
switched network transmission (e.g., Transmission Control
Protocol (TCP)/Internet Protocol (IP), User Datagram Proto-
col (UDPYIP, HyperText Markup Language (HTML),
HyperText Transfer Protocol (HTTP)) represent examples of
the current state of the art. Such standards are periodically
superseded by faster or more efficient equivalents having the
same general functionality. Accordingly, replacement stan-
dards and protocols having the same functions are equivalents
which are contemplated by this patent. Additionally, although
this patent discloses example systems including software or
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firmware executed on hardware, it should be noted that such
systems are merely illustrative and should not be considered
as limiting. For example, it is contemplated that any or all of
these hardware and software components could be embodied
exclusively in hardware, exclusively in software, exclusively
in firmware or in some combination of hardware, firmware
and/or software. Accordingly, while the above specification
described example systems, methods and articles of manu-
facture, persons of ordinary skill in the art will readily appre-
ciate that the examples are not the only way to implement
such systems, methods and articles of manufacture. There-
fore, although certain example methods, apparatus and
articles of manufacture have been described herein, the scope
of coverage of this patent is not limited thereto. On the con-
trary, this patent covers all methods, apparatus and articles of
manufacture fairly falling within the doctrine of equivalents.

. (canceled)
. (canceled)
. (canceled)
. (canceled)
. (canceled)
. (canceled)

7. (canceled)

8. A method to determine the energy consumption per
event type from usage data of portable devices, the method
comprising:

receiving data associated with events on a portable device;

analyzing the received data to determine an energy con-

sumption per an event type of the portable device; and
reporting the energy consumption per the event type for the
portable device.

9. A method as defined in claim 8, wherein the received
data includes a plurality of different events.

10. A method as defined in claim 9, wherein each event
comprises a plurality of data attributes including at least one
of an application name, an application type, a time an appli-
cation was launched, an application description, a time an
application was terminated, an application duration, or
energy consumed during an application.

11. A method as defined in claim 8, wherein the received
data includes a plurality of different event types.

12. A method as defined in claim 11, wherein an event type
includes at least one of a phone application, a text messaging
application, an instant messaging application, an e-mail
application, a web browsing application, a media player
application, a camera application, a document processing
application, a streaming data from a server application, a live
media application, a game application, a video recording
application, a media editing application, a battery measure-
ment application, an operating system function, a vibration
actuator function, a speaker function, a key input function, a
receiver function, a transmitter function, a touch screen func-
tion, or a bright display function.

13. A method as defined in claim 11, wherein analyzing the
received data comprises:

associating an energy consumption variable for each event

type corresponding to the portable device;

summing the total usage time for a time period for each

event type,

relating the energy consumption variable for each event
type with the corresponding total usage time for the
event type,
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summing the energy consumption variables and the total
usage times for each event type to a total energy con-
sumed during the time period to create a linear equation;

combining the linear equation with other linear equations
corresponding to other portable devices to form a
matrix;

determining the energy consumption per event type based
on the matrix; and

associating the energy consumption per event type with the
portable device.

14. A method as defined in claim 13, further comprising
determining an energy consumption per event type per unit of
time.

15. A method as defined in claim 8, further comprising
analyzing the received data to determine an energy consumed
by a component of the portable device.

16. A method as defined in claim 15, wherein a component
includes at least one of a processor operating system, a clock
cycle, a vibration actuator, a ringer, a speaker, a key input, an
electrical battery meter, a receiver, a transmitter, a touch
screen, or a bright display.

17. A method as defined in claim 8, further comprising:

analyzing the received data to determine the energy con-
sumption of events of a plurality of portable devices; and

reporting the energy consumption per the event type for the
portable devices.

18. A system to determine the energy consumption per
event type from usage data of portable devices, the apparatus
comprising:

a data analyzer to analyze data received from a portable
device to determine an energy consumption per an event
type of the portable device.

19. A system as defined in claim 18, further comprising:

a collection system to receive the data associated with
events on the portable device; and

a database to report the energy consumption per the event
type for the portable device.

20. A system as defined in claim 19, wherein the received

data includes a plurality of different events.

21. A system as defined in claim 20, wherein each event
comprises a plurality of data attributes including at least one
of an application name, an application type, a time an appli-
cation was launched, an application description, a time an
application was terminated, an application duration, or
energy consumed during an application.

22. A system as defined in claim 19, wherein the received
data includes a plurality of different event types.

23. A system as defined in claim 22, wherein an event type
includes at least one of a phone application, a text messaging
application, an instant messaging application, an e-mail
application, a web browsing application, a media player
application, a camera application, a document processing
application, a streaming data from a server application, a live
media application, a game application, a video recording
application, a media editing application, a battery measure-
ment application, an operating system function, a vibration
actuator function, a speaker function, a key input function, a
receiver function, a transmitter function, a touch screen func-
tion, or a bright display function.

24. A system as defined in claim 22, wherein the data
analyzer is to analyze the received data by:

associating an energy consumption variable for each event
type corresponding to the portable device;
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summing the total usage time for a time period for each

event type,

relating the energy consumption variable for each event

type with the corresponding total usage time for the
event type,
summing the energy consumption variables and the total
usage times for each event type to a total energy con-
sumed during the time period to create a linear equation;

combining the linear equation with other linear equations
corresponding to other portable devices to form a
matrix;

determining the energy consumption per event type based

on the matrix; and

associating the energy consumption per event type with the

portable device.

25. A system as defined in claim 24, wherein the data
analyzer it to determine an energy consumption per event
type per unit of time.

26. A system as defined in claim 18, wherein the data
analyzer is to analyze the received data to determine an
energy consumed by a component of the portable device.

27. A system as defined in claim 26, wherein a component
includes at least one of a processor operating system, a clock
cycle, a vibration actuator, a ringer, a speaker, a key input, an
electrical battery meter, a receiver, a transmitter, a touch
screen, or a bright display.

28. A system as defined in claim 18, wherein the data
analyzer is to analyze the received data to determine the
energy consumption of events of a plurality of portable
devices.

29. A system as defined in claim 28, wherein the database
is to report the energy consumption per the event type for the
portable devices.

30. A machine-accessible medium having instructions
stored thereon that, when executed, cause a machine to:

receive data associated with events on a portable device;

analyze the received data to determine an energy consump-
tion per an event type of the portable device; and

report the energy consumption per the event type for the
portable device.
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31. A machine-accessible medium as defined in claim 30,
wherein the received data includes a plurality of different
event types.

32. A machine-accessible medium as defined in claim 31,
wherein the machine-accessible instructions, when executed,
cause the machine to:

associate an energy consumption variable for each event

type corresponding to the portable device;

sum the total usage time for a time period for each event

type;

relate the energy consumption variable for each event type

with the corresponding total usage time for the event
type;
sum the energy consumption variables and the total usage
times for each event type to a total energy consumed
during the time period to create a linear equation;

combine the linear equation with other linear equations
corresponding to other portable devices to form a
matrix;

determine the energy consumption per event type based on

the matrix; and

associate the energy consumption per event type with the

portable device.

33. A machine-accessible medium as defined in claim 32,
wherein the machine-accessible instructions, when executed,
cause the machine to determine an energy consumption per
event type per unit of time.

34. A machine-accessible medium as defined in claim 30,
wherein the machine-accessible instructions, when executed,
cause the machine to analyze the received data to determine
an energy consumed by a component of the portable device.

35. A machine-accessible medium as defined in claim 30,
wherein the machine-accessible instructions, when executed,
cause the machine to:

analyze the received data to determine the energy con-

sumption of events of a plurality of portable devices; and
report the energy consumption per the event type for the
portable devices.
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