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(57) ABSTRACT 

A time and work tracker that automatically collects and 
analyzes information about time and work performed on a 
wireless device is described herein. According to the present 
invention, a time and work tracking function is initiated on 
a wireless device. Thereafter, a user begins to perform work 
on the wireless device. As the user works, the tracking 
function on the wireless device collects data relating to the 
activities performed by the user. The collected data is then 
analyzed to determine what types of work the user has 
actually performed. 
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TIME AND WORK TRACKER FOR WIRELESS 
DEVICES 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority from a co-pending 
continuation-in-part patent application Ser. No. 09/740,412 
which is a continuation-in-part of patent application Ser. No. 
09/374,050 filed Aug. 13, 1999, which is a continuation-in­
part of patent application Ser. No. 08/987,908 filed Dec. 9, 
1997, now U.S. Pat. No. 5,963,914 granted Oct. 5, 1999, 
which is a continuation-in-part of patent application Ser. No. 
08/732,675 filed Oct. 15,1996, now U.S. Pat. No. 5,696,702 
granted Dec. 9, 1997, which is a continuation-in-part of 
now-abandoned U.S. patent application Ser. No. 08/423, 
029, filed on Apr. 17, 1995, and all of which are incorporated 
by reference herein in their entirety. 

COPYRIGHT STATEMENT 

[0002] All of the material in this patent document is 
subject to copyright protection under the copyright laws of 
the United States and of other countries. Portions of the 
material in this patent document are also subject to protec­
tion under the maskwork registration laws of the United 
States and of other countries. The owner of the copyright and 
maskwork rights has no objection to the facsimile reproduc­
tion by anyone of the patent document or the patent disclo­
sure, as it appears in the United States Patent and Trademark 
Office file or records, but otherwise reserves all copyright 
and maskwork rights whatsoever. 

BACKGROUND OF INVENTION 

[0003] 1. Field of the Invention 

[0004] The present invention relates generally to systems 
for recording time expended in performing tasks, and more 
particularly, to systems for automatically recording time and 
predetermined activity performed on a wireless device by 
monitoring file activity and the like. 

[0005] 2. Background of the Invention 

[0006] Telecommuting refers to work being done at loca­
tions other than a central location. Telecommuters are typi­
cally knowledge workers who work primarily on tasks, 
which require mental or intellectual activity, rather than on 
tasks which require physical or capital intensive work at a 
central location. Many telecommuters use personal comput­
ers at their remote work site. One of the biggest obstacles to 
implementation of telecommuting is that managers would 
not be able to tell if their telecommuting employees were 
actually working. Another obstacle is the problem of how to 
measure the productivity of telecommuting employees. A 
manager needs to trust that a telecommuting employee is 
working and trust is developed through quality communi­
cations between the central site and the remotely located 
telecommuting worker. 

[0007] Several important business economic concerns are 
all positively affected by telecommuting, including: main­
taining or increasing productivity; decreasing office space 
needs; attracting or retaining critical skills among the staff; 
and compliance with air quality or other environmental 
regulations. 
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[0008] Professional knowledge workers, such as computer 
programmers, bill their time for work done on their com­
puters. The problem of how to monitor their time and 
activities on their computer, as well as how to automatically 
calculate the cost of these activities for accounting purposes, 
needs to be solved. Many invoicing systems rely on the 
manual inputting of the billable time and a technique is 
required to determine the accuracy of that billed time. In the 
custom software programming business, specifications often 
change so that more time is expended than is originally 
projected and a customer needs to receive accurate docu­
mentation for additional time to be billed. 

[0009] Therefore, there is a need that exists to selectively 
and automatically measure the actual amount of work done 
on various projects on a computer or personal computing 
device by an operator, such as a telecommuter. The mea­
surement of the actual amount of work done may be accom­
plished at either a local site, at a site on a network where the 
user has a number of input devices, or at a remote location. 
The invention disclosed herein, as well as in U.S. Pat. No. 
6,185,514, which is hereby incorporated by reference in its 
entirety, serves to satisfy this need, as well as others. 

[0010] Wireless Devices 

[0011] The proliferation of wireless communications has 
further enhanced productivity. 

[0012] Wireless devices offer additional opportunities for 
tracking and/or monitoring work, such as file activity and the 
like. There are four ( 4) general operating types of wireless 
devices currently available. These include: (1) Streaming 
audio/video devices, such as cellular phones; (2) Personal 
Data Assistants (PDAs), which are portable messaging and 
database computing devices, such as the Palm™ Pilot, 
Blackberry™ and PocketPC™ devices, for instance; (3) 
General purpose computing devices, such as notebook com­
puters configured with Bluetooth™ or other wireless con­
nectivity, including WiFi and IEEE 802.11 connectivity, for 
instance; and Non-computing appliances, which are dedi­
cated purpose computing devices, such as smartrefrigera­
tors, automobiles, or microwaves to name a few. 

[0013] As with computing devices that are stand-alone or 
rely on a conventional wired connection, many telecommut­
ers now perform work activities on wireless devices. For the 
same reasons that it is desirable to measure the actual 
amount of work performed on a stand-alone or wired 
computing device, it is desirable to measure similar activi­
ties on wireless devices. For instance, a work activity for a 
user might comprise a cellular telephone call. It would be 
desirable to track and monitor the time spent on the cellular 
phone call. Currently, however, there is no manner in which 
to monitor the actual work activities performed on a wireless 
device. 

SUMMARY OF INVENTION 

[0014] An object of the invention is to automatically 
collect and analyze information about time expended and 
work performed on a wireless device. The term work is used 
broadly and includes, but is not necessarily limited to, any 
meaningful activity the accounting of which may be of some 
significance. According to the present invention, a time and 
work tracking function is initiated on a wireless device. 
Thereafter, a user begins to perform one or more activities 
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on the wireless device. As the user performs activities, the 
time and work tracking function collects data relating to the 
activities performed by the user, classifies the activities, 
determines which activities constitute meaningful work, and 
records the amounts of time spent on each activity also 
taking into account for idle periods where no activity occurs. 

[0015] In one embodiment, the data collection occurs on 
the wireless device, for instance by generating a log file or 
storing data in a memory location regarding the activities 
performed and the time spent on each activity. Thereafter, a 
synchronization event occurs between the wireless device 
and a general purpose computing device, wherein the col­
lected data ( e.g., the log file or memory area) is transferred 
to the general purpose computer and the analysis of the data 
is performed there, rather than on the wireless device itself. 
This is useful, for instance when the wireless device is 
limited in its storage and processing capabilities. Alterna­
tively, the collection and analysis of the data can occur 
wholly on the wireless device or wholly on the server-side. 

[0016] Wireless devices that may be used with the present 
invention include, for instance: 

[0017] streaming audio/video devices, such as cellular 
phones; PDAs; general purpose computing devices, such as 
notebook computers configured with Bluetooth™ or other 
wireless connectivity, including WiFi and IEEE 802.11 
connectivity, for instance; and non-computing appliances, 
such as smart refrigerators, automobiles, and microwaves. 

[0018] The types of activities that are tracked on the 
wireless device include: e-mail activities such as sending or 
receiving an e-mail; sending and receiving activities unre­
lated to e-mail; generic protocol 1/O operations; radio activ­
ity; infrared activity; and streaming activity. Other types of 
activities that are tracked on the wireless device include: 
voice recognition activities, database accesses, custom 
applications, use of a Virtual Machine, such as Java™ or 
Microsoft™ implementation, synchronization activities, 
uploads, downloads, setup and installation activities, and the 
use of conduits. 

[0019] In one embodiment, a data collection function is 
instantiated in the memory of the wireless device. The 
function embeds itself as a hook between the operating 
system that controls the device and the application that the 
user interfaces with when performing the activities. The 
function executes in the background while the user runs 
other programs, and as the user changes the internal state of 
the programs (i.e., performs an activity), the function 
observes and records the state changes as well as the times 
the changes took place. An analysis function is also instan­
tiated is a hook embedded between the operating system and 
the user applications and is configured to determine which 
state changes in the application constitute work (based upon 
user defined rules), who performed the work (based upon 
identification criteria), and how long it took to perform the 
work (based upon an activity timer). 

[0020] In one embodiment, the data collector classifies all 
activities as either having a start, continue, or switch indi­
cation. As the data analyzer scans through the data collector, 
it starts a timer when a start event is reached. When there is 
a switch indication or a new activity starts, A new timer is 
initiated for the new event. The timer is configured to have 
an idle timeout period wherein an idle period is pre-deter-
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mined and if a user initiates a work activity and then remains 
idle before starting a new activity, the timer stops when the 
idle period has passed. The activities that constitute work 
may be inputted to the system via a user interface before (or 
after) the time and work tracking begins. 

[0021] Further objects and advantages of the invention 
will be brought out in the following portions of the speci­
fication, wherein the detailed description is for the purpose 
of fully disclosing preferred embodiments of the invention 
without placing limitations thereon. 

BRIEF DESCRIPTION OF DRAWINGS 

[0022] The invention will be more fully understood by 
reference to the following drawings, which are for illustra­
tive purposes only: 

[0023] FIG. 1 is a flowchart showing a time and work 
tracker for a wireless device according to an embodiment of 
the present invention. 

[0024] FIG. 2 is a flowchart showing a time and work 
tracker for a wireless device according to another embodi­
ment of the present invention. 

[0025] FIG. 3 is a block diagram showing the components 
of a time and work tracker for a wireless device according 
to an embodiment of the present invention. 

[0026] FIG. 4 is a flowchart showing a time and work 
tracker for a wireless device including a synchronization 
event according to an embodiment of the present invention. 

[0027] FIG. 5 is a block diagram showing the components 
of a time and work tracking architecture for a wireless 
device according to an embodiment of the present invention. 

[0028] FIG. 6 is a block diagram showing the components 
of a time and work tracking architecture for a wireless 
device according to another embodiment of the present 
invention. 

[0029] FIG. 7 is a block diagram showing the components 
of a time and work tracking architecture including hook 
functions according to an embodiment of the present inven­
tion. 

[0030] FIG. 8 is a flowchart showing the use of an activity 
timer according to one embodiment of the present invention. 

[0031] FIG. 9 is a flow chart illustrating the use of timers 
within an activity data analyzer routine for a system accord­
ing to an embodiment of the present invention. 

[0032] FIG. 10 illustrates the use of active timers accord­
ing to one embodiment of the present invention. 

[0033] FIG. 11 is an illustrative timing diagram illustrat­
ing starting, restarting, and ending of an analyzer timer for 
a task, according to an embodiment of the present invention. 

[0034] FIG. 12 is an illustrative timing diagram for two 
tasks illustrating the operation of an analyzer timer. 

[0035] FIG. 13 is an illustrative timing diagram for two 
tasks illustrating the operation of an analyzer timer. 

[0036] FIG. 14 is a flowchart showing the use of activity 
type indicators to time work events according to an embodi­
ment of the present invention 
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DETAILED DESCRIPTION 

[0037] The present invention relates to a time and work 
tracker for wireless devices. Referring more specifically to 
the drawings, for illustrative purposes the present invention 
is embodied in the flowchart generally shown in FIG. 1 
where an embodiment of a time and work tracker for a 
wireless device is shown. 

[0038] Time and Work Tracker for a Wireless Device 

[0039] Referring now to FIG. 1, a time and work tracking 
function is initiated on a wireless device at block 100. At 
block 110, a user begins to perform an activity on the 
wireless device. As the user performs activities, the tracking 
function on the wireless device collects data relating to the 
activities performed by the user and when the activities 
occurred at block 120. The collected data is then analyzed at 
block 130 to determine what types of work the user has 
actually performed and how long it took to perform the 
work. Optionally, the analysis section sends the data to a 
print module, which prints a report regarding the work 
performed and the time spent. The activities that constitute 
work may be provided as input to the system via a user 
interface prior to initiating the time and work tracking 
function. 

[0040] Another embodiment of the present invention is 
shown in FIG. 2. At block 200, a user provides rules to the 
system, for instance by accessing a graphical user interface 
(GUI). The rules specify what activities constitute work, and 
what indications in the work specify a user. For example, 
one rule might tell the system that a cellular phone call from 
a specific number is owned by Jones and if the call is to 
another specific number then that activity is to be defined as 
work. 

[0041] Thereafter, a time and work tracking function is 
initiated on a wireless device at block 210 wherein a data 
collector begins to observe the activity on the wireless 
computing device. At block 220, a user begins to perform an 
activity on the wireless device. As the user performs activi­
ties, the tracking function on the wireless device collects 
data relating to the activities performed by the user and when 
the activities occurred at block 230. The collected data is 
then passed to a data analyzer at block 240. For each entry 
in the collected data, the analyzer determines if this activity 
constitutes work at block 250. If not, the next activity is 
obtained at block 260 and block 250 repeats. Otherwise, at 
block 270, the analyzer attributes the work to an owner and 
determines the time spent on the activity. 

[0042] At block 280, it is determined if there are any more 
activities collected from the data collector. If so, block 260 
repeats. Otherwise, at block 290 a print module is invoked 
where a report is generated in an appropriate format ( digital, 
on paper, etc) which shows who performed what work and 
how long it took. 

[0043] FIG. 3 is a block diagram showing the components 
of an architecture configured to track work and time on a 
wireless device according to an embodiment of the present 
invention. Wireless device 300 obtains input from a user 
310. A time and work tracking function 315 executes on 
wireless device 300 and based on user input 310 records 
activity and timing information 317 at data collection block 
320. Data collection block 320 may comprise a log file or it 
may be a reserved memory block on the wireless device. 
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When user activity is complete or simultaneous to the user 
activity, data analysis block 330 receives information from 
data collection block 320. Based on pre-determined rules 
335, the data analysis block determines what recorded 
activities constitute work and how long each work activity 
took. 

[0044] Synchronization Event 

[0045] In one embodiment, a synchronization event occurs 
between the wireless device and a general purpose comput­
ing device, wherein the collected data ( e.g., the log file or 
memory area) is transferred to the general purpose computer 
and the analysis of the data is performed there. This is useful, 
for instance, when the wireless device is limited in its 
storage and processing capabilities. This embodiment of the 
present invention is shown in FIG. 4. 

[0046] At block 400, a time and work tracking function is 
initiated on a wireless. At block 410, a user begins to 
perform activities on the wireless device. As the user works, 
the tracking function on the wireless device collects data 
relating to the activities performed by the user and the 
amount of time spent at block 420. At block 430, the 
collected data is stored, for instance in a log file or other 
appropriate memory location. At block 440, it is determined 
whether a synchronization event is occurring. If not, block 
420 repeats and additional information is stored by the data 
collector, if any. If a synchronization event is occurring at 
block 440, then at block 450, the collected data is transferred 
to a general purpose computing device and at block 460, the 
data is analyzed to determine the actual work performed, the 
time spent performing the work, and the person who per­
formed the work. 

[0047] Time and Work Tracking Architecture 

[0048] FIG. 5 is a block diagram showing the components 
of an architecture configured to track work and time on a 
wireless device according to an embodiment of the present 
invention. Wireless device 500 obtains input from a user 
510. A time and work tracking function 520 executes on 
wireless device 500 and based on user input 510 records 
information as well as the timing of the activities at data 
collection block 525. 

[0049] When the user's work is complete, or at another 
appropriate time, a synchronization mechanism 530 inter­
posed between the wireless device 500 and a general pur­
pose computer 540 is used to transfer information, for 
instance the log file, from data collection block 525, across 
synchronization mechanism, 530 and to a data analysis 
block 550 on general purpose computer 540. The synchro­
nization mechanism 530 may be any of those known to those 
skilled in the art, including the hot-synch cradle developed 
by Palm. Based on pre-defined rules 560, the analysis block 
550 uses the collected data to classify the activities as 
specific types of work and the amounts of time spent on each 
activity. Printing module 570 may optionally be used to 
transfer the analyzed data from block 550 to an external 
device 580, such as a printer. 

[0050] FIG. 6 is a block diagram showing the components 
of an architecture configured to track work and time on a 
wireless device according to another embodiment of the 
present invention. Wireless device 581 obtains input from a 
user 582. A time and work tracking function 583 executes on 
a server 584. The server 584 might be a general purpose 
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computer or other device implemented by a service provider 
such as a phone company. The server 584 is coupled to the 
wireless device 581, for instance, by wireless link 599. 
Based on user input 582 the server 584 records information 
as well as the timing of the activities at data collection block 
585, for instance a user might dial a telephone number, 
transmit data (in the form of digital voice packets) and then 
hang up. All of these events are collected in block 585. 

[0051] When the user's work is complete (e.g., upon 
hanging up), or at another appropriate time, a data analysis 
block 586 on the server 584 receives the collected data, for 
instance in the form of a log file. Based on pre-defined rules 
587, the analysis block 586 uses the collected data to classify 
the activities as specific types of work and the amounts of 
time spent on each activity. Printing module 588 may 
optionally be used to transfer the analyzed data from block 
586 to an external device 589, such as a printer 

[0052] Embodiments of Wireless Devices 

[0053] Wireless devices used in various embodiments of 
the present invention include, for instance: streaming audio/ 
video devices, such as cellular phones; PDAs; general 
purpose computing devices, such as notebook computers 
configured with Bluetooth™ or other wireless connectivity, 
including WiFi and IEEE 802.11 connectivity, for instance; 
and Non-computing appliances, such as smart refrigerators, 
microwaves, and automobiles, for instance. The general 
types of wireless devices are discussed in more detail below. 

[0054] Cellular phones are an example of a streaming 
audio/video wireless device. A typical cellular phone is of a 
point-to-point nature, but current cellular phones are evolv­
ing into broadcast tools. One key feature of this type of 
device is its ability to handle unlimited streaming media 
connections. Interactions include dialing numbers, receiving 
calls, receiving messages, message length metering, internet 
communications, and the storage of media streams (MP3 
songs, for instance). All of these interactions may be defined 
as rules that instruct the system according to the present 
invention that a work activity is occurring. 

[0055] The Palm™ Pilot, Blackberry™, and PocketPC™ 
devices are examples of portable messaging and database 
wireless devices. Such devices represent limited capacity, 
limited connection computing devices. These devices are 
typically used for e-mail, web surfing, calendaring, the use 
of contact lists, and the use of memo pads. Interactions with 
a user include access to internal databases ( e.g., calendars, 
agendas, contacts, memos, and to-do lists), communications 
(e.g., wireless and infrared), messaging (e.g., e-mail and 
direct connect), web browsing and special dedicated appli­
cations. All of these interactions may be defined as rules that 
instruct the system according to the present invention that a 
work activity is occurring. 

[0056] A laptop computer is an example of a general 
purpose computing device that is portable. With the intro­
duction of Bluetooth™ technology, which allows random 
and casual LAN membership, such LAN membership can be 
monitored and tracked. For instance, a user might bring the 
portable computer to a copy center and without configuring 
or plugging the laptop in, cause a printer at the copy center 
to print a file on the laptop. Such an activity, if it is 
determined that it constitutes work, can be monitored by the 
present invention. 
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[0057] Non-computing appliances include, for instance, 
smart refrigerators, automobiles, and microwaves. Such 
appliances may be configured with Bluetooth™, WiFi, or 
IEEE 802.11 connectivity, for instance. While end-users 
may not need to know how the devices are working, it may 
be essential for service records and/or maintenance (e.g., 
MTBF monitoring). 

[0058] Operating System Hook Functions 

[0059] In one embodiment, the tracking function, which is 
configured to collect data comprises an operating system 
hook that embeds itself between the operating system and 
the user's applications. The hook executes in the background 
while the user runs other programs, and as the user changes 
the internal state of the programs (i.e., performs an activity), 
the hook function observes and records the state changes. 

[0060] An analysis function, which may be a part of the 
same or a different hook function, is configured to determine 
which state changes in the application constitute work, by 
whom the work was performed, and how long did it take. 
For instance, an email send operation to a specific server 
from a specific e-mail address might constitute work, so the 
analysis function determines when such work has occurred, 
who sent the message, and how long the activity took. 
Optionally a print module may be invoked to print a report 
regarding the work. 

[0061] The analysis function also serves to record the 
amount of time taken for each work activity, for instance by 
using a timer, which begins when the activity starts and ends 
when a new activity starts. The timer may also be configured 
to have an idle timeout period wherein an idle period is pre 
determined and if a user initiates a work activity and then 
remains idle before starting a new activity, the timer stops 
when the idle period has passed. In this manner, only actual 
time expended is tracked. 

[0062] FIG. 7 is a block diagram showing the use of hook 
functions for data collection and analysis according to an 
embodiment of the present invention. The system 700 com­
prises a wireless device 705 and a general purpose computer 
710. Wireless device 705 includes a data collection hook 
715. General purpose computer 710 includes a data analysis 
hook 720. An application program 725 on the wireless 
device ( e.g., an e-mail client or database) is configured to 
receive user input 730. As user input is obtained, it is passed 
through data collection hook 715 and handled by the oper­
ating system of the wireless device 735 and transferred to a 
storage location 740, for instance a log file or memory 
location either on a hard disk or in random access memory 
(RAM). 

[0063] A synchronization mechanism 750 is interposed 
between wireless device 705 and general purpose computer 
710. The synchronization mechanism 750 is configured to 
transfer the collected data from storage location 740 on the 
wireless device 705 to storage location 755 on the general 
purpose computer 710. Data analysis hook 720 is configured 
to receive the collected data from storage location 755 and 
to analyze it based on pre-determined rules 760 that are 
given to hook 720 from a user prior to the hooks being 
loaded into the respective memories of their devices. Pre­
determined rules 760 are entered, for instance, by a user 
accessing a GUI and specifying to the GUI which activities 
are to be counted as work. 
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[0064] Activity Timers 

[0065] One or more embodiments of the present invention 
use activity timers to accurately determine the amount of 
time it took to perform each work activity. The timers are 
configured where each activity that constitutes meaningful 
work is timed and when there is a lapse in activity during a 
single activity, that lapse is not counted toward the total 
time. This provides a more accurate determination of the 
time expended on a work activity. FIG. 8 is a flowchart 
showing the operation of an activity timer according to one 
embodiment of the present invention. At block 800, a new 
activity is obtained. At block 810, the start time for the 
activity is obtained. At block 820, it is determined if the 
timer has gone to zero. If not, then the duration of this 
activity is the start time to the end time. In this case, the time 
is recorded at block 830 as the total time. Otherwise, the 
timer has been set to zero in which case that means the idle 
timer had timed out. In that case, the total time is the start 
time until the timeout period was reached, which is recorded 
as the total time at block 840. Thereafter, block 800 repeats 
for the next activity after block 840 or 830. 

[0066] FIG. 9 is a flow chart illustrating the use of timers 
within an activity data analyzer routine 900 for a system 
according to the invention. Once all data is collected, 
analysis can be done either locally or remotely. With regard 
to time and this system, each task is divided up and has a 
stop watch. Unlike a typical stop watch, the button must 
continually be pressed to keep it going, otherwise it will 
stop. These are the active times used for this invention. All 
the stop watches are initialized to zero. A cumulative time 
file is used to store the amount of time already spent. These 
files are updated to cumulatively track work. Block 902 
initializes the times to zero. Block 904 loads current cumu­
lative times from a cumulative time file 906. 

[0067] Block 908 gets the next activity and determines 
which tasks belong to that particular activity. Block 910 
determines the owner of a particular activity. The owner of 
the activity is determined based on pre-defined rules. For 
instance, in the case of a cellular phone, it may be pre­
determined that all calls from a specific number are owned 
by Jones. 

[0068] Block 912 checks if a job or activity is not to be 
counted. Not every activity that the system might do belongs 
to a particular task. There are activities that don't belong 
anywhere, for example, when Jones calls a specific number, 
which may be his residence, for instance. The act of Jones 
calling home need not be counted because in this scenario it 
does not constitute meaningful work. In this case, for 
example, this result equals No_Job. 

[0069] If the result is No_Job, Block 914 checks the active 
time. The stop watches do not automatically shut off. The 
system has to periodically look to see if they have been 
running too long without any activity and shut them off if the 
result was not equal to Nojob. If the result was equal to a 
particular job, then Block 916 accumulates the time for that 
particular job. This is analogous to actors who spin plates on 
top of sticks. If there is some activity for the user Jones, the 
system gives the Jones stick a little spin to keep the plate 
going. But if there is no continuing activity on Jones, 
eventually the plate will fall off the stick. Each activity is 
looked at to see who it belongs to and if it belongs to a 
certain person, then that person's plate is given another spin. 
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[0070] FIG. 10 is a flow chart illustrating a routine 900 for 
checking active times in Block 914 in the analyzer routine 
of FIG. 9, which is the logic for keeping the "plates 
spinning". Block 1002 starts a timing loop for each job. 
Block 1004 calculates the difference in time between activi­
ties. Block 1006 tests if the allowable idle time is exceeded 
to stop that stop watch. If not, the routine loops back to 
Block 1002 for another job. If the idle time is exceeded, 
Block 1008 accumulates the job time. If it's time to stop that 
stop watch, then we accumulate the total time in Block 1010 
and go back to do the next job. If it's not time to stop the stop 
watch, we go on to the next task. All tasks are looked at to 
determine if there's any activity. If any files are updated, 
Block 1012 writes the data out to the file. 

[0071] An event analyzer module reads the activity log file 
over a particular range of days. Another module called a 
reports module provides an external interface to the system 
according to the invention. Data can be imported from other 
programs and project manager. Exports can be made to 
database project managers, etc. to provide printed reports, 
invoices and summary information. 

[0072] The event analyzer for the time tracking system is 
described in the following pseudo code to function as 
follows: 

[0073] 1 .For each job or task, there are four times: 

[0074] a. total time (all time since last reset/billing) 

[0075] b. current time (all time since last job start) 

[0076] c. active time (time of last event) 

[0077] d. idle time (timeout for end of job) 

[0078] Total and Current time are relative (i.e. they rep­
resent total hours/minutes/seconds). Active time is real-time 
and is used to compare with event times to determine if a job 
has exceeded its idle time limit. Below are two pseudo-code 
routines for determining the time spent on a given work 
activity 

[0079] 2. Analyzer Loop 

[0080] Load all total times from file 

[0081] Zero all current times 

[0082] again:get next event 

[0083] determine which job this event belongs to ... 

[0084] If it is NO _JOB then it is a 'system' event 

[0085] which we can use to check active times 

[0086] so we CheckActiveTimes( ) 

[0087] otherwise if 

[0088] (old event time!=0) 

[0089] currentTime[job ]+=this event time-old event time 

[0090] set activeTime[job ]=this event time 

[0091] CheckActiveTimes( ) for all other jobs to deter­
mine if idle 

[0092] goto again 

[0093] 3. CheckActiveTimes() 

[0094] for(i=l to # of jobs) 
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[0095] if this event time-old event time [i]>idle [i] 

[0096] job is idle 

[0097] if old event time[i]! =0 

[0098] currentTime[i]=old event time+idle [i] 

[0099] total time[i]+=currentTime[i] 

[0100] if any totals updated then 

[0101] Write totalTime file 

[0102] Write a record to the job worked file 

[0103] Write a record to the cumulative job file for this job 

[0104] FIG. 11 is an illustrative timing diagram illustrat­
ing starting, restarting, and ending of an analyzer timer for 
a task, according to the invention. An explanation of how a 
work computation data analyzer operates is as follows: For 
each task a "re-triggerable one-shot" monostable timer is 
kept. This means that the timer can be reset from its current 
position to the maximum position at any time. It only expires 
if nothing has retriggered before the timeout value. 

[0105] A waveform for such a timer is shown in FIG. 11: 

[0106] At time a, the timer is started. 

[0107] At time b, the first timer expires. 

[0108] At time c, the timer is started. 

[0109] At time d, the timer is re-started. 

[0110] At time e, the timer expires. 

[0111] FIGS. 12 and 13 are illustrative timing diagrams 
for two tasks illustrating operation of respective analyzer 
timers. If one imagines each "start" as the detection of 
activity for a certain task then each re-start is another 
detection of activity for that same task. Only when the timer 
"expires" does the work analyzer decide that work has been 
performed. That is when the time between the last event for 
this task and the current event for this task is greater than the 
idle time. 

[0112] In the work analyzer one of these "timers" is 
created for each task in the user's database. When an activity 
is seen, the activity starts and restarts the timer. At the end 
of the analyzed time all the timers are assumed to have 
expired. A waveform form is shown in FIGS. 12 and 13 
with a user working on two tasks: 

[0113] At time f, start task 1. 

[0114] At time g, end task 1. 

[0115] At time h, start task 2. 

[0116] At time i, end task 2. 

[0117] At time j, start task 1 again. 

[0118] At time k, restart task 1. 

[0119] At time I, start task 2 again. 

[0120] At time m, restart task 2. 

[0121] At time n, end task 1. 

[0122] At time o, end task 2. 

[0123] And so forth. 
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[0124] Classification of Tracking Opportunities 

[0125] In one embodiment of the present invention, as a 
user performs activities on a wireless device, the data 
collector observes and records the activities. Once recorded 
the activities need to be classified into categories that 
constitute meaningful work. Depending on the application, 
meaningful work classifications can be wireless related, they 
might be internal and common to wireless devices, or they 
might be desktop related. The tracking function that 
executes on the wireless device is responsible for recogniz­
ing the occurrence of these activities and collecting the data 
associated with these activities, for instance by generating a 
log file that records the activity and when it happened. 

[0126] There are seven (7) general wireless operating 
modes related to the operating types of wireless devices. 
These wireless operating modes include the following: 

[0127] 1.E-mail Send and Receive; 

[0128] 2.Non-Message Send and Receive; 

[0129] 3.Generic Protocol 1/0, such as TCP/IP and 
Web browser; 

[0130] 4.Radio Activity; 

[0131] 5.Infrared Activity; and 

[0132] 6.Streaming Activity, such as a phone call; 

[0133] 7.Non-email message oriented traffic, such as 
personal text messaging. 

[0134] There are four (4) general internal operating modes 
related to the operating types of wireless devices. These 
internal operating modes include the following: 

[0135] 1.Voice recognition, such as phones; 

[0136] 2.Database Accesses; 

[0137] 3.Custom Applications; and 

[0138] 4.Virtual Machine operations, such as the 
Java™ virtual machine or other common language 
runtime (CLR) operations. 

[0139] There are five ( 5) general desktop related operating 
modes related to the operating types of wireless devices. 
These desktop related operating modes include the follow­
ing: 

[0140] 1.Synchronization events; 

[0141] 2.Uploads; 

[0142] 3.Downloads; 

[0143] 4.Setup and Install operations; and 

[0144] 5.Conduit activities. 

[0145] Activity Type Indicator 

[0146] All of the above activities might define work for 
the purposes of a time and work tracker depending upon 
what work needs to be tracked. Furthermore, each activity 
can be categorized as having either a start indication, a 
switch indication, or a continue indication. Start activities 
include, for example, low level socket or URL connections, 
polling of a remote device, receiving a poll from a remote 
system, starting an application (i.e., in devices like PALM, 
RIM, etc.), and making a request to send a formatted 
package (i.e., e-mail, web page, etc.) 
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[0147] Switch activities include, for instance: communi­
cation to a different device address or IP address, changing 
or shutting down an application (i.e., PALM, RIM, etc.), any 
equivalent to flash switchook used by telephones (i.e., on a 
cell phone the send key may be used to switch conversations 
or conference in third parties, or a channel change (i.e., for 
MP3 or video devices). Continue activities include data 
packet 1/0 (specifically where it can be determined which 
device the 1/0 is from/to by device ID or IP address) or 
streaming media transfer (in or out). 

[0148] The activity type indicator associated with each 
entry maintained by the data collector, instructs the data 
analyzer how to handle the activity timers. Take, for 
example, the use of a cellular phone where certain calls are 
defined to constitute meaningful work. After the time and 
work tracker is initiated on the cellular device, the user 
makes a call to a specific phone number that has been 
pre-determined to constitute meaningful work. The data 
collector records the activity of initiating the call and the 
number called and classifies the activity as a start activity. As 
the call proceeds, the data collector records the transfer of 
packets and calls these activities continue activities. Even­
tually the call ends, which either will be indicated by a new 
start activity in the data collector or an idle timeout. 

[0149] If during the call, the user received another call and 
answered it, such an activity would be classified by the data 
collector as a switch indication. At that point, the analyzer 
would stop timing the initial conversation and start a new 
timer for the new work (if it is characterized as work also). 
Each time a continue activity is recognized by the analyzer, 
the idle timer is reset to zero. In this manner, a timeout will 
occur if there is a lapse in a single work activity only when 
there is no continue activity for longer than the idle timeout 
period. 

[0150] FIG. 14 is a flowchart showing the use of activity 
type indicators to time work according to an embodiment of 
the present invention. Initially an event occurs, which is 
recorded by the data collector that starts the operation of a 
work activity timer. For instance at block 1400 an applica­
tion starts, or at block 1401 an application switches, or at 
block 1402 a low level 1/0 operation occurs on the network 
(i.e., a socket), or at block 1403 a remote device poll occurs 
1404, or at block 1405 a custom device 1/0 occurs. 

[0151] Assuming that blocks 1400-1405 constitute mean­
ingful work, they are converted to a standard format at block 
1410. At block 1420, it is determined if this is a start event. 
If so, then at block 1430 a new accumulator is started. 
Otherwise, it is determined at block 1440 if this is a switch 
event. If so, it is determined at block 1450 if this is a new 
application. If so, a new accumulator is created at block 
1460. If this is not a new application at block 1450 or if this 
is not a switch event at block 1440, the time difference is 
determined at block 1480 and the current accumulator is 
updated at block 1490. 

[0152] Wireless Operating Modes 

[0153] To determine classification criteria, the wireless 
operating mode and its respective seven (7) tracking modes 
are described for the purpose of example. In the wireless 
operating mode, it is determined whether information may 
be extracted and classified as either a start or a continue 
indication. 
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[0154] E-mail send and receive 

[0155] Wireless devices often are capable of sending 
e-mail messages. Using internal software, each wireless 
device is capable of composing a message that is sent to a 
server. The device also is capable of receiving messages that 
come from the server. Email uses a store and forward 
paradigm. As such, other wireless devices, such as non­
computing appliances are also capable of sending e-mail 
without human interaction. For instance, a smart refrigerator 
might send messages to keep track of its contents or a water 
meter might send messages to track daily usage. 

[0156] E-mail consists of the following components: (1) a 
sender; (2) a recipient (3) a subject, ( 4) a body, and (5) 
optional attachments. A start activity comprises the initiation 
of a send or receive. A continue activity comprises sending 
each component, as well as transferring the body in multiple 
segments and/or transferring the attachments in single or 
multiple segments. Items which are tracked specifically of 
generically in various embodiments of the present invention 
include, for instance: 

[0157] Specific e-mail addresses 

[0158] E-mail addresses always consist of a user, an @ 
character, and the name of the destination server. (e.g., 
someone@someserver.com) 

[0159] Generic tracking is also performed using wildcards 
on either the user or server name. (e.g., *@discovision.com 
or *@engr.sun*.com). 

[0160] Specific IP addresses 

[0161] E-mail addresses also may use a specific IP address 
to identify a specific source or destination. IP addresses take 
the form a.b.c.d. These items may also be tracked generi­
cally using wildcards (e.g., 201.55.103.*). 

[0162] Data Format 

[0163] In one embodiment, work is tracked based on the 
size of the data being transferred. For example, if pictures 
are being sent to a specific client as a component of an 
individual's work, then it might be decided that a picture 
transfer constitutes work for that client. 

[0164] Data Contents 

[0165] It also is meaningful to track work based on the 
contents of the mail, even if it is only text. In one embodi­
ment, a project or task ID is inserted into the mail contents. 

[0166] The project or task ID is used to do fine grained 
tracking on the mail. 

[0167] Non-message Send and Receive 

[0168] Many wireless devices send and receive custom 
message formats unrelated to internet e-mail. These are 
related to normal operating actions or to specific actions, 
such as synchronizing with a base station. In each case, some 
form of addressing is identified, (i.e., to whom the message 
is being sent or from whom is the message being received), 
as well as possibly evaluating the contents of the data. 
Similar to the start and continue actions for e-mail, non­
message send and receive actions include connecting, send­
ing one or more message segments, and receiving one or 
more message segments. 
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[0169] Peer to Peer communications 

[0170] This involves short, small messages. The message 
contents can also be useful for tracking data. 

[0171] File transfers 

[0172] This involves transfer of a specific set of data of a 
known format (i.e., a picture, sound, clip, zip file, video, 
etc). 

[0173] Data Format 

[0174] Like with e-mail, if the format for the data is well 
known (i.e., JPEG image or MP3 audio clip), this is used as 
its own criteria for tracking independent of the sender or 
receiver. 

[0175] Miscellaneous Communications 

[0176] This is a category that defines such activities as 
synchronization and backup. These operations are specific 
actions and may be tracked. This typically involves many 
different data formats and data contents for multiple clients. 

[0177] Generic Protocol 1/0 (i.e., TCP/IP and Web 
Browser) 

[0178] Regardless of how communication is performed 
(i.e., wireless, wired, or infrared), if a specific protocol ( e.g., 
TCP/IP, HTTP, FTP, etc) is used, tracking is done using the 
address states of the protocol. 

[0179] Custom Applications 

[0180] On most wireless devices, users are able to install 
their own custom applications that originally did not come 
with the device or were written by a third party. When 
protocol tracking is used, detection of which application is 
using the protocol constitutes a tracking criteria. 

[0181] Data Format 

[0182] Like with e-mail, if a well-known data format is 
used (e.g., JPEG or MP3), the format is used as its own 
criteria for tracking independent of the sender or receiver. 

[0183] Radio Activity 

[0184] When radio is used for wireless activity, specific 
radio activities are tracked. Start and continue event detec­
tion is more complex, since radio connections are intermit­
tent and often fail. Often the radio activity is completed by 
a different cell than the one that started the activity. Here, 
application source can be used to combine with radio 
identifications to track activity. 

[0185] Start/Stop 

[0186] Almost all wireless devices are polling even though 
they appear to push (i.e., information can be sent to them 
without the end-user asking). Therefore, each communica­
tion to a radio cell does not necessarily constitute a start of 
work. Therefore, each communication is tracked and con­
verted to a work start once data starts flowing. 

[0187] Which radio cells are involved 

[0188] For location based activities ( e.g., in the field repair 
people) it is useful to know which radio cells are involved. 
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[0189] Data Format 

[0190] Like with e-mail, if a well-known data format is 
used (e.g., JPEG or MP3), the format is used as its own 
criteria for tracking independent of the sender or receiver. 

[0191] Streaming Activity 

[0192] Start/Stop 

[0193] In this scenario the user initiates all activity even in 
the case of receiving ( they have to answer the call). 

[0194] Data Format 

[0195] Like with e-mail, if a well-known data format is 
used (e.g., JPEG or MP3), the format is used as its own 
criteria for tracking independent of the sender or receiver. 

[0196] Participant ID(s) (i.e., phone numbers) 

[0197] In any scenario where a phone number is available. 
Text messaging (i.e., SMS) is treated the same as e-mail 
since that is actually the underlying mechanism used. 

[0198] Embodiment of a Wireless Data Collector 

[0199] In one embodiment, a wireless data collector is 
implemented on a Palm handheld device. The wireless data 
collector watches user activity for both the changing state of 
the application and for wireless communication activities. 
On the Palm devices, the data collector applications are 
implemented via a mechanism known as hacks. The hacks 
necessary to implement an embodiment of the present 
invention are shown in the source code listed in Appendix A 

[0200] Although the description above contains many 
specificities, these should not be construed as limiting the 
scope of the invention but as merely providing illustrations 
of some of the presently preferred embodiments of this 
invention. Thus the scope of this invention should be deter­
mined by the appended claims and their legal equivalents. 

[0201] Program Listing Deposit 

[0202] [Insert program here] 

1. A method for time and work tracking comprising:ini­
tiating a time and work tracking function on a wireless 
device;performing an activity on said wireless device;col­
lecting one or more data items relating to said activity; and 
analyzing said data items. 

2. The method of claim 1, further comprising transferring 
said data items from said wireless device to a general 
purpose computer. 

3. The method of claim 1 wherein said data items are 
organized in a log file. 

4. The method of claim 1 wherein said wireless device 
comprises a streaming audio/video device, a portable mes­
saging and database device, a general purpose computing 
device, or a non-computing appliance. 

5. The method of claim 4 wherein said streaming audio/ 
video device comprises a cellular phone. 

6. The method of claim 4 wherein said portable messaging 
and database device comprises a Personal Data Assistant 
(PDA). 

7. The method of claim 4 wherein said general purpose 
computing device comprises a portable computer with Blue­
tooth, WiFi, or IEEE connectivity. 

8. The method of claim 4 wherein said non-computing 
appliance comprises a dedicated purpose computing device, 
such as a refrigerator, an automobile, or a microwave. 
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9. The method of claim 1 wherein said data items are 
associated with a wireless related activity, an internal activ­
ity, or a desktop related activity. 

10. The method of claim 1 wherein said collecting further 
comprises categorizing said data items as a start activity, a 
switch activity, or a continue activity. 

11. The method of claim 1 wherein said data items are 
included in a memory location. 

12. The method of claim 1 further comprising collecting 
one or more timing items related to each of said data items. 

13. The method of claim 12 wherein said step of analyzing 
further comprises: 

obtaining one or more rules; and using said rules to 
determine which of said activities constitute a work 
activity. 

14. The method of claim 13 further comprising using said 
timing items to determine a precise amount of time 
expended on each of said work activities. 

15. A time and work tracking apparatus comprising: a 
time and work tracking function on a wireless device; an 
activity configured to be performed on said wireless device; 
one or more data items relating to said activity configured to 
be collected and analyzed. 

16. The apparatus of claim 15, further comprising a 
synchronization mechanism configured to transfer said data 
items from said wireless device to a general purpose com­
puter. 

17. The apparatus of claim 15 wherein said data items are 
organized in a log file. 

18. The apparatus of claim 15 wherein said wireless 
device comprises a streaming audio/video device, a portable 
messaging and database device, a general purpose comput­
ing device, or a non-computing appliance. 

19. The apparatus of claim 18 wherein said streaming 
audio/video device comprises a cellular phone. 

20. The apparatus of claim 18 wherein said portable 
messaging and database device comprises a Personal Data 
Assistant (PDA). 

21. The apparatus of claim 18 wherein said general 
purpose computing device comprises a portable computer 
with Bluetooth, WiFi, or IEEE connectivity. 

22. The apparatus of claim 18 wherein said non-comput­
ing appliance comprises a dedicated purpose computing 
device, such as a refrigerator, an automobile, or a micro­
wave. 

23. The apparatus of claim 15 wherein said data items are 
associated with a wireless related activity, an internal activ­
ity, or a desktop related activity. 

24. The apparatus of claim 15 further comprising a start 
activity, a switch activity, or a continue activity, wherein said 
data items are configured to be classified as either said start, 
said continue, or said switch activities. 

25. The apparatus of claim 15 wherein said data items are 
included in a memory location. 

26. The apparatus of claim 15 further comprising one or 
more timing items related to each of said data items con­
figured to be collected. 

27. The apparatus of claim 26 further comprising: one or 
more rules configured to be obtained; and said rules con­
figured to be used to determine which of said activities 
constitute a work activity. 

28. The apparatus of claim 27 wherein said timing items 
are configured to be used to determine a precise amount of 
time expended on each of said work activities. 
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29. A computer program product comprising: a computer 
usable medium having computer readable program code 
embodied therein for tracking time and work on a wireless 
device comprising: computer readable program code con­
figured to cause a computer to initiate a time and work 
tracking function on said wireless device; computer readable 
program code configured to cause a computer to perform an 
activity on said wireless device; computer readable program 
code configured to cause a computer to collect one or more 
data items relating to said activity; and computer readable 
program code configured to cause a computer to analyze 
said data items. 

30. The computer program product of claim 29, further 
comprising computer readable program code configured to 
cause a computer to transfer said data items from said 
wireless device to a general purpose computer. 

31. The computer program product of claim 29 wherein 
said data items are organized in a log file. 

32. The computer program product of claim 29 wherein 
said wireless device comprises a streaming audio/video 
device, a portable messaging and database device, a general 
purpose computing device, or a non-computing appliance. 

33. The computer program product of claim 32 wherein 
said streaming audio/video device comprises a cellular 
phone. 

34. The computer program product of claim 32 wherein 
said portable messaging and database device comprises a 
Personal Data Assistant (PDA). 

35. The computer program product of claim 32 wherein 
said general purpose computing device comprises a portable 
computer with Bluetooth, WiFi, or IEEE connectivity. 

36. The computer program product of claim 32 wherein 
said non-computing appliance comprises a dedicated pur­
pose computing device, such as a refrigerator, an automo­
bile, or a microwave. 

37. The computer program product of claim 29 wherein 
said data items are associated with a wireless related activity, 
an internal activity, or a desktop related activity. 

38. The computer program product of claim 29 wherein 
said computer readable program code configured to cause a 
computer to collect further comprises computer readable 
program code configured to cause a computer to categorize 
said data items as a start activity, a switch activity, or a 
continue activity. 

39. The computer program product of claim 29 wherein 
said data items are included in a memory location. 

40. The computer program product of claim 29 further 
comprising computer readable program code configured to 
cause a computer to collect one or more timing items related 
to each of said data items. 

41. The computer program product of claim 40 wherein 
said computer readable program code configured to cause a 
computer to analyze further comprises:computer readable 
program code configured to cause a computer to obtain one 
or more rules; andcomputer readable program code config­
ured to cause a computer to use said rules to determine 
which of said activities constitute a work activity. 

42. The computer program product of claim 41 further 
comprising computer readable program code configured to 
cause a computer to use said timing items to determine a 
precise amount of time expended on each of said work 
activities. 

43. A system for tracking time and work on a wireless 
device comprising: means for monitoring a user's activity on 
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said wireless device; means for recording said user's activity 
in a specified location; means for obtaining said user's 
activity from said specified location; means for using one or 
more rules to classify said user's activity as a work activity; 
wherein said means for obtaining uses a timing means to 
determine an amount of time expended on said work activ­
ity. 

44. The system of claim 43, further comprising means for 
transferring said user's activity from said specified location 
on said wireless device to another location on a general 
purpose computer. 

45. The system of claim 43 wherein said specified loca­
tion comprises a log file. 

46. The system of claim 43 wherein said wireless device 
comprises a streaming audio/video device, a portable mes­
saging and database device, a general purpose computing 
device, or a non-computing appliance. 

47. The system of claim 46 wherein said streaming 
audio/video device comprises a cellular phone. 

48. The system of claim 46 wherein said portable mes­
saging and database device comprises a Personal Data 
Assistant (PDA). 

49. The system of claim 46 wherein said general purpose 
computing device comprises a portable computer with Blue­
tooth, WiFi, or IEEE connectivity. 

50. The system of claim 46 wherein said non-computing 
appliance comprises a dedicated purpose computing device, 
such as a refrigerator, an automobile, or a microwave. 

51. The system of claim wherein said data items are 
associated with a wireless related activity, an internal activ­
ity, or a desktop related activity. 

52. The system of claim 43 further comprising means for 
defining said user's activity as a start activity, a switch 
activity, or a continue activity. 

53. The system of claim 43 wherein said specified loca­
tion are included in a memory location. 

54. A time and work tracker comprising:a time and work 
tracking function on a server;one or more activities config­
ured to be performed on a wireless device;a synchronization 
mechanism configured to transfer information relating to 
said activities from said wireless device to said server; 
andone or more data items relating to said information 
configured to be collected and analyzed on said server; 

55. The time and work tracker of claim 54 wherein said 
information is organized in a log file. 

56. The time and work tracker of claim 55 wherein said 
wireless device comprises a streaming audio/video device, a 
portable messaging and database device, a general purpose 
computing device, or a non-computing appliance. 

57. The time and work tracker of claim 56 wherein said 
streaming audio/video device comprises a cellular phone. 

58. The time and work tracker of claim 56 wherein said 
portable messaging and database device comprises a Per­
sonal Data Assistant (PDA). 

59. The time and work tracker of claim 56 wherein said 
general purpose computing device comprises a portable 
computer with Bluetooth, WiFi, or IEEE connectivity. 

60. The time and work tracker of claim 56 wherein said 
non-computing appliance comprises a dedicated purpose 
computing device, such as a refrigerator, an automobile, or 
a microwave. 

61. The time and work tracker of claim 54 wherein said 
information is associated with a wireless related activity, an 
internal activity, or a desktop related activity. 
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62. The time and work tracker of claim 54 further com­
prising a start activity, a switch activity, or a continue 
activity, wherein said data items are configured to be clas­
sified as either said start, said continue, or said switch 
activities. 

63. The time and work tracker of claim 54 wherein said 
data items are included in a memory location. 

64. The time and work tracker of claim 54 further com­
prising one or more timing items related to each of said data 
items configured to be collected. 

65. The time and work tracker of claim 64 further com­
prising: one or more rules configured to be obtained on said 
server; and said rules configured to be used to determine 
which of said activities constitute a work activity. 

66. The time and work tracker of claim 65 wherein said 
timing items are configured to be used to determine a precise 
amount of time expended on each of said work activities. 

67. A method for tracking time and work on a wireless 
device comprising:initiating a time and work tracking func­
tion on said wireless device;performing an activity on said 
wireless device;collecting one or more data items relating to 
said activity;analyzing said data items on said wireless 
device; andprinting said data items. 

68. The method of claim 67 wherein said wireless device 
comprises a streaming audio/video device, a portable mes­
saging and database device, a general purpose computing 
device, or a non-computing appliance. 

69. The method of claim 68 wherein said streaming 
audio/video device comprises a cellular phone. 

70. The method of claim 68 wherein said portable mes­
saging and database device comprises a Personal Data 
Assistant (PDA). 

71. The method of claim 68 wherein said general purpose 
computing device comprises a portable computer with Blue­
tooth, WiFi, or IEEE connectivity. 

72. The method of claim 68 wherein said non-computing 
appliance comprises a dedicated purpose computing device, 
such as a refrigerator, an automobile, or a microwave. 

73. The method of claim 67 wherein said data items are 
associated with a wireless related activity, an internal activ­
ity, or a desktop related activity. 

74. The method of claim 67 wherein said collecting 
further comprises categorizing said data items as a start 
activity, a switch activity, or a continue activity. 

75. The method of claim 67 wherein said data items are 
included in a memory location. 

76. The method of claim 67 further comprising collecting 
one or more timing items related to each of said data items. 

77. The method of claim 76 further comprising:obtaining 
one or more rules; andusing said rules to determine which of 
said activities constitute a work activity. 

78. The method of claim 76 further comprising using said 
timing items to determine a precise amount of time 
expended on each of said work activities. 

79. A method for implementing a time and work tracking 
function comprising: 

obtaining a work activity; converting said work activity to 
a standard format; 

determining if said work activity is a start event; creating 
a first accumulator if said work activity is a start event; 
determining if said work activity is a switch event; 
determining a time difference and updating said first 
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accumulator, if said work activity is not a switch event; 
and creating a new accumulator if a new work activity 
is obtained. 

80. The method of claim 79 wherein said time and work 
tracking function resides on a wireless device. 

81. The method of claim 79 wherein said time and work 
tracking function resides partially on a wireless device and 
partially on a server. 

82. The method of claim 79 wherein said step of obtaining 
occurs on said wireless device. 

83. The method of claim 82 wherein said wireless device 
comprises a streaming audio/video device, a portable mes­
saging and database device, a general purpose computing 
device, or a non-computing appliance. 

84. The method of claim 83 wherein said streaming 
audio/video device comprises a cellular phone. 

85. The method of claim 83 wherein said portable mes­
saging and database device comprises a Personal Data 
Assistant (PDA). 

86. The method of claim 83 wherein said general purpose 
computing device comprises a portable computer with Blue­
tooth, WiFi, or IEEE connectivity. 

87. The method of claim 83 wherein said non-computing 
appliance comprises a dedicated purpose computing device, 
such as a refrigerator, an automobile, or a microwave. 

88. The method of claim 79 further comprising transfer­
ring said work activity to a server. 
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89. The method of claim 88 wherein said steps of con­
verting, determining if said work activity is a start event, 
creating a first accumulator, determining if said work activ­
ity is a switch event, determining a time difference, and 
creating a new accumulator all take place on said server. 

90. The method of claim 79 wherein said work activity is 
a switch event and said switch event comprises an applica­
tion switch. 

91. The method of claim 79 wherein said work activity is 
a start event and said start event comprises an application 
start. 

92. The method of claim 79 wherein said work activity is 
a low level network 1/0. 

93. The method of claim 79 wherein said work activity is 
a protocol 1/0. 

94. The method of claim 79 wherein said work activity is 
a remote device poll. 

95. The method of claim 79 wherein said work activity is 
a custom device 1/0. 

96. The method of claim 79 wherein said work activity is 
a start event and said start event comprises an e-mail send or 
an e-mail receive. 

97. The method of claim 79 wherein said work activity is 
a start event and said start event comprises a dialing of a 
phone number. 

* * * * * 




