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(57) ABSTRACT 

Techniques are disclosed for keeping calendars up-to-date, 
Whereby a person’s Working hours, events, and actual avail 
ability are accurately re?ected. In response to user-generated 
input and/ or application-generated input, Working hours can 
be updated and calendar events can be added to, deleted 
from, or changed on the user’s calendar. This makes it easy 
for users to keep calendars (including Working hours) up-to 
date and helps both people and applications that use calendar 
data. Pro?les are preferably used to specify Working hours, 
and a particular user may have one or more pro?les available 
(including a default pro?le); the user can then easily select 
from among these pro?les to update the Working hours for 
a date/day, or a range of dates/days. Preferences may be 
associated With the pro?les, providing a convenient Way of 
isolating information that applies only to a particular set of 
Working hours. 
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KEEPING WORKING HOURS AND CALENDAR 
ENTRIES UP-TO-DATE 

RELATED INVENTIONS 

[0001] The present invention is related to the following 
commonly-assigned US. Pat. No. 6,988,128, titled “Calen 
dar Events and Calendar-Driven Application Technique” 
(Ser. No. 09/670,844); US. Pat. No. 6,640,230, titled “Cal 
endar-Driven Application Technique for Preparing 
Responses to Incoming Events” (Ser. No. 09/671,001); US. 
Pat. No. 7,035,865, titled “Calendar-Enhanced AWareness 
for Instant Messaging Systems and Electronic Status 
Boards” (Ser. No. 09/941,045); US. patent application Ser. 
No. 10/245,200 (?led concurrently hereWith), titled “Pre 
dicting and Adjusting Users’ Working Hours and Electronic 
Calendar Events”; and US. patent application Ser. No. 
10/245,174 (?led concurrently hereWith), titled “Context 
Con?ict Resolution and Automatic Context Source Mainte 
nance”. The disclosures of these related inventions are 
hereby incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to computer systems, 
and deals more particularly With methods, systems, and 
computer program products for keeping electronic calendars 
up-to-date automatically and dynamically. 

[0004] 2. Description of the Related Art 

[0005] Calendars, and electronic calendars in particular, 
often contain a Wealth of information about their oWner. For 
example, an individual may use an electronic calendar to 
maintain information about his Work schedule, his meetings 
and other appointments, his vacation and business travel 
plans (including When he Will be aWay, Which ?ights or other 
transportation he Will use, Where he can be reached While 
aWay, Who he may visit While aWay, etc.), phone calls that 
need to be made at particular times, and so forth. Examples 
of electronic calendar systems include Microsoft Outlook® 
2000 and Lotus Notes®. (“Outlook” is a registered trade 
mark of Microsoft Corporation, and “Lotus Notes” is a 
registered trademark of Lotus Development Corporation.) 

[0006] Electronic calendars may be accessed by people 
and/or by applications. Calendar data can be used to auto 
mate tasks and to inform others about things such as Whether 
the calendar oWner is currently available, or is out of the 
of?ce on business, and so forth. For example, the related 
invention titled “Calendar Events and Calendar-Driven 
Application Technique” (US. Pat. No. 6,988,128) uses 
calendar data to automate voice mail greetings, among other 
things. It does this by analyZing calendar data, including a 
person’s scheduled Working hours and other scheduled 
events. The related invention titled “Calendar-Enhanced 
AWareness for Instant Messaging Systems and Electronic 
Status Boards” (US. Pat. No. 7,035,865) discloses tech 
niques Whereby calendar data is used as input to instant 
messaging (“IM”) systems and electronic status boards. 
With the increasing use of calendar data, such as disclosed 
in these related inventions, it becomes more important to 
keep calendar data up-to-date and accurate. 

[0007] Prior art electronic calendars knoWn to the inven 
tors alloW the calendar oWner to specify a ?xed set of 
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Working hours, such as 9 am. to 5 pm. Monday through 
Friday. A user can also specify multiple sets of Working 
hours for a day (such as 7 am. to 11 am. and 12 noon to 4 
pm. on Thursdays). These speci?ed Working hours are then 
applied to the user’s entire calendar, and cannot be set 
individually for a particular date. That is, there is no Way for 
a calendar user to specify that for next Monday, his Working 
hours are 10 am. to 6 p.m., Without setting the Working 
hours to 10 am. to 6 pm. for all Mondays. This inability to 
precisely control Working hours is a limitation of existing 
electronic calendars. 

[0008] Previously-stored data in existing calendar systems 
may also become corrupted or inaccurate if a user attempts 
to change his Working hours. This is because electronic 
calendar data is used for multiple purposes: one is to predict 
the future (e.g., shoWing Where the user Will be on a 
particular day) and another is to record the past (e.g., to 
determine hoW many hours a department’s employees spent 
in meetings for a given time period). For example, a calendar 
oWner “Joe” may have normal Working hours of 7 am. to 
3:30 pm. Suppose Joe needs to Work off-shift for some 
period of time, for example to cover for a co-Worker Who is 
sick or on vacation. With current systems, if Joe temporarily 
changes his Working hours from 7 am. to 3:30 pm. Monday 
through Friday, setting them instead to 3:30 pm. to 11 pm. 
Sunday through Thursday, this change affects not only the 
Working hours for the future, but also those of the past. Any 
predictions based on Working hours must be reformulated 
and information derived by analyzing historical calendar 
data may be incorrect because of the altered Working hours. 
Existing calendar systems provide no Way to indicate that 
one set of Working hours is valid for one date or time frame, 
but not for the remaining dates or time frames, Whether in 
the past or in the future. The invalidity that after-the-fact 
changes to Working hours may introduce for historical 
calendar data, and for analyses that may be performed on 
that data, is a serious problem. 

[0009] Note that in some cases, events scheduled on a 
user’s calendar appear as a type of temporary change to a 
user’s Working hours, due to late arrival or early departure. 
For example, if Joe has a dentist appointment in the morning 
and Will therefore arrive at Work an hour late, his calendar 
Will likely have an event such as “personal business” sched 
uled until his expected arrival time. HoWever, these events 
are not actually represented on electronic calendars as 
changes to the calendar oWner’s Working hours, but instead 
are events scheduled during the Working hours. 

[0010] No existing calendar systems are knoWn that sup 
port temporarily lengthening a user’ s Working hours. If Joe’ s 
normal schedule is to arrive in the of?ce at 9 a.m., but on a 
particular day he arrives at 8 a.m., any accesses to his 
calendar data during that extra hour Will provide incorrect 
information about Joe’s availability unless Joe brings up the 
calendar softWare and changes his Working hours. For 
example, suppose Joe’s manager Wishes to speak to him to 
get a status update before she attends a 9 am. meeting. If the 
manager checks Joe’s calendar that morning to see if Joe is 
available before the meeting begins, she Will ?nd that Joe is 
not scheduled to be at Work yet4even though he actually is 
Workingiand on the basis of the inaccurate information, 
Will mistakenly assume that Joe is not available. If the 
automated voice mail system takes an incoming call to Joe’s 
number and uses Joe’s calendar data to generate a message 
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for the caller, the caller Will be incorrectly informed that Joe 
Will not be at Work until 9 am. rather than that he stepped 
aWay for the moment. 

[0011] The same problem happens if Joe decides to Work 
late occasionally. Even though he is in the office, his 
calendar Will indicate otherWise. A caller trying to reach Joe 
Will be informed, based on his calendar data, that Joe has 
already left for the day, When in fact he may have just 
stepped out of the of?ce for a moment. In some cases, this 
is merely a nuisance. On the other hand, if someone needs 
to locate Joe for an important business matter or for a 
personal emergency, the incorrect information can have 
signi?cant consequences. 

[0012] There may also be situations Where a person does 
not knoW in advance What his hours Will be on a given day. 
Suppose that Joe intends to Work until his normally-sched 
uled end-of-day, Which is represented on his calendar, but 
his Wife calls saying she is stuck in traf?c and that Joe needs 
to leave immediately to pick up the children from daycare. 
Joe doesn’t take the time to start up his calendar softWare 
and change his Working hours: he just logs off of his 
computer and leaves the of?ce. Since his calendar has not 
been updated With his early departure information, any 
co-Workers looking at the entries on his calendar Will think 
that he is still at Work. Additionally, any calendar-based tools 
(such as those that derive automated voice mail greetings 
from the calendar) Will also be using incorrect data. This 
incorrect status information can lead to false expectations 
that voice mail or other types of messages left for Joe Will 
be received and responded to that day, When in fact Joe is no 
longer at Work. 

[0013] A similar problem occurs for events that do not 
have a predetermined start time. For example, many people 
do not have a speci?c lunch time; they might take half an 
hour for lunch, anyWhere between 11 am. and 1 pm. Given 
the randomness of the start time, many users do not schedule 
their lunch break on their calendar. Therefore, accurate 
information about the user’s status during this period cannot 
be ascertained by calendar-based applications, and people 
vieWing the user’s calendar entries also do not get accurate 
information. 

[0014] Another problem With existing calendar systems is 
that a user’ s status information may be set in multiple places, 
Where those places are not linked to the calendar. For 
example, a person may update her status in her instant 
messaging system, her status for an electronic status board 
application, her status for an e-mail message server, and so 
forth. If a user logs on to her IM client or e-mail client, for 
example, the client softWare is aWare of the user’s presence. 
The user may make explicit changes to her status in one or 
more places, such as by setting her IM status to “AWay” 
instead of “Active”. If the user has to manually make status 
updates in multiple places, it is not only tedious but also an 
inef?cient use of time and is error prone. Users Will likely 
miss some of the places that should be revised, either due to 
accidental oversight or because they choose to spend their 
time on other things. As a result, the user’s status informa 
tion Will be inaccurate in some systems and inconsistent in 
general. 

[0015] Improved techniques are needed for keeping cal 
endars, including Working hours, up-to-date and for syn 
chroniZing calendar status With other status-aWare systems. 
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SUMMARY OF THE INVENTION 

[0016] An object of the present invention is to provide 
improved techniques for keeping calendars, including Work 
ing hours, up-to-date. 

[0017] An additional object of the present invention is to 
provide techniques for programmatically adding, deleting, 
and/or changing calendar entries to keep a user’s calendar 
up-to-date. 

[0018] Another object of the present invention is to pro 
vide improved techniques for synchronizing calendar status 
With other status-aWare systems. 

[0019] A further object of the present invention is to 
provide techniques that enable users to more conveniently 
and accurately maintain consistent status information. 

[0020] Still another object of the present invention is to 
provide techniques that enable calendar users to easily and 
accurately specify variations to their Working hours. 

[0021] Another object of the present invention is to pro 
vide this Working hour variation capability in a manner that 
maintains the integrity of historical and future calendar 
events and/or other calendar data. 

[0022] Yet another object of the present invention is to 
make electronic calendars more useful. 

[0023] A further object of the present invention is to 
increase the accuracy of information available from elec 
tronic calendars. 

[0024] Other objects and advantages of the present inven 
tion Will be set forth in part in the description and in the 
draWings that folloW and, in part, Will be obvious from the 
description or may be learned by practice of the invention. 

[0025] To achieve the foregoing objects, and in accor 
dance With the purpose of the invention as broadly described 
herein, the present invention provides systems, methods, and 
computer program products for keeping Working hours and 
calendar entries up-to-date. In one aspect, this technique 
comprises: de?ning, for a calendar user, one or more sets of 
Working hours for the user’s calendar; ?exibly setting Work 
ing hours for the user on speci?c days; and dynamically 
modifying the user’s Working hours and calendar events to 
update the user’s calendar data. 

[0026] The modi?cations may be triggered by user-initi 
ated actions, such as signaling a Working hours change from 
a graphical user interface or from any input device. 

[0027] Or, the modi?cations may be triggered by applica 
tion-initiated noti?cations. These application-initiated noti 
?cations may be generated responsive to an application 
detecting the user’s status, or a change in the user’s status, 
including the user’s presence or absence. The user may be 
prompted to con?rm modi?cations or may be noti?ed of 
modi?cations that Will result from application-initiated noti 
?cations, in Which case the modi?cations are preferably 
suppressed if the user so indicates. 

[0028] Each set of Working hours for the user is preferably 
stored in a user pro?le. The technique may further comprise 
alloWing the user to select one of his stored pro?les, and 
programmatically applying the Working hours from the 
selected pro?le to the user’s calendar. 
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[0029] Optionally, user preferences may be associated 
With the user pro?le. 

[0030] For current and future dates, the Working hours and 
preferences for that date are preferably stored and deter 
mined in one of three different Ways: (1) if the user explicitly 
speci?ed Working hours and/ or preferences for that day, then 
those Working hours and/ or preferences are stored and used; 
(2) if the user has speci?ed a pro?le name for that day, then 
that pro?le name is stored and the Working hours and 
preferences speci?ed in that pro?le are used; and (3) if no 
Working hours or pro?le are speci?ed for that day, then no 
Working hours or preference information is stored and the 
Working hours and preferences from the default pro?le are 
used. 

[0031] For past dates, pro?le names are not stored so that 
a future change in the de?nition of a pro?le Will noW change 
the information that Was applicable at the time. The folloW 
ing data is preferably stored: (l) scheduled Working hours, 
determined as described in the previous paragraph; (2) 
actual Working hours, representing last-minute, real-time 
changes due to user and/or application input; and (3) pref 
erences, determined as described in the previous paragraph. 

[0032] The updates to the user’s calendar data preferably 
comprise changing the user’s scheduled Working hours and 
calendar events. The modi?cations for the user may com 
prise a noti?cation that the user’s Working status is changed, 
in Which case the updates further comprise updating the 
user’s calendar to reflect the changed Working status. The 
Working status change may comprise the particular user 
arriving at Work early, in Which case the updates preferably 
further comprise extending the user’s starting Work hour to 
coincide With receiving the noti?cation. The Working status 
change may comprise the user leaving Work early, in Which 
case the updates preferably further comprise reducing the 
user’s ending Work hour to coincide With receiving the 
noti?cation. The Working status change may comprise the 
user attending an event (e.g., going to lunch), in Which case 
the updates preferably further comprise scheduling a calen 
dar event on the user’s calendar for the duration of the event. 
The duration of the event may be a default duration, Which 
may be determined by consulting a stored rule, or the 
duration may be speci?ed by the user. The Working status 
change may comprise the user staying at Work late, in Which 
case the updates preferably further comprise extending the 
user’s ending Work hour for a duration of time the user Will 
Work late. The duration of time may be speci?ed by the user, 
or a default value may be used to determine the duration of 
time. The Working status change may comprise the user 
indicating that he is available, in Which case the updates 
preferably further comprise setting an ending time of any 
currently-scheduled events to coincide With receiving the 
noti?cation. 

[0033] Optionally, rules may be used to determine hoW to 
perform the updates to the user’s calendar. 

[0034] Modifying the Working hours may further com 
prise specifying, by the user, dilferent Working hours for one 
or more days, and programmatically applying the different 
Working hours to the user’s calendar for the speci?ed day or 
days. 

[0035] In another aspect, the techniques of the present 
invention comprise (l) de?ning one or more sets of Working 
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hours for a user’s calendar; (2) specifying, by the user, 
different Working hours for one or more days; and (3) 
programmatically applying the different Working hours to 
the user’s calendar for the speci?ed day or days. Each of the 
sets of Working hours may be stored in a user pro?le, in 
Which case the specifying preferably comprises enabling the 
user to select one of his pro?les. This aspect may further 
comprise programmatically adding, changing, or deleting 
events on the user’s calendar, responsive to status noti?ca 
tions for the user. 

[0036] Techniques of the present invention may also be 
used advantageously in various methods of doing business. 
For example, a calendar system providing the advantageous 
features disclosed herein may be marketed to users under 
various revenue models, including monthly subscriptions (or 
other periodic subscriptions), pay-per-use, etc. 

[0037] The present invention Will noW be described With 
reference to the folloWing draWings, in Which like reference 
numbers denote the same element throughout. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0038] FIG. 1 provides a sample graphical user interface 
(“GUI”) display for a utility With Which a user may signal 
updates that dynamically affect the Working hours on his 
calendar and his calendar events, according to an embodi 
ment of the present invention; 

[0039] FIG. 2 provides a sample GUI display of an appli 
cation from Which a user’s status changes are automatically 
made available for dynamically updating the user’ s calendar, 
according to an embodiment of the present invention; 

[0040] FIG. 3 shoWs an example of an application that 
makes the user’s status changes automatically available for 
updating his calendar, and Which also enables the user to 
explicitly request changes to the Working hours on his 
calendar and his calendar events, according to an embodi 
ment of the present invention; 

[0041] FIG. 4 illustrates components used in one embodi 
ment of the present invention; 

[0042] FIGS. 5 and 6 depict sample message ?oWs occur 
ring When a user explicitly requests changes to the Working 
hours on his calendar and his calendar events, according to 
an embodiment of the present invention; 

[0043] FIG. 7 illustrates components used in another 
embodiment of the present invention; 

[0044] FIG. 8 depicts sample message ?oWs occurring 
When an application signals status changes that are auto 
matically made available for changing the Working hours on 
the user’s calendar and his calendar events, according to an 
embodiment of the present invention; 

[0045] FIG. 9 provides a ?owchart illustrating logic that 
may be used When implementing an embodiment of the 
present invention; and 

[0046] FIGS. 10-13 depict GUI panels that illustrate 
aspects of preferred embodiments. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0047] The present invention de?nes improved techniques 
for keeping calendars up-to-date, Whereby a person’s Work 
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ing hours and actual availability are accurately re?ected. 
Working hours can be conveniently changed, Without trig 
gering a reformulation of future calendar events and Without 
corrupting historical calendar events. These changes may be 
in response to user-generated input and/or application-gen 
erated input. When user-generated and/or application-gen 
erated input is supported, a person is able to have his current 
status information re?ected consistently among applications 
and on his calendar Without having to make changes in 
multiple places, saving the person time as Well as providing 
a more accurate vieW of his availability. The improved 
accuracy re?ected in the user’s calendar Will be of bene?t to 
other users vieWing his calendar as Well as to other systems 
that analyZe or process calendar data. 

[0048] The term “calendar data”, as used herein, refers to 
information of the type used by electronic calendars. In 
preferred embodiments, this information comprises calendar 
entries (referred to equivalently herein as “calendar events”) 
as Well as other information such as the calendar oWner’s 
Working hours, the time Zone for a particular calendar, and 
user preferences. User preferences may be used to indicate 
hoW a particular calendar oWner’ s calendar entries should be 
interpreted, such as the user’s preferred mode of contact 
(e.g., by phone, by pager, etc.) during various types of 
scheduled events. 

[0049] According to preferred embodiments, Working 
hours information is stored using a pro?le, and a user may 
have more than one of these pro?les if multiple sets of 
Working hours have been speci?ed. A pro?le also alloWs the 
user to specify multiple sets of Working hours for each day 
(such as 7 am. to 11 am. and 12 noon to 4 pm. on 

Thursdays). In addition, a particular pro?le may specify 
different sets of Working hours for different days (such as 7 
am. to 11 am. and 12 noon to 4 pm. on Tuesdays, 6 am. 
to 12 noon on Wednesdays, and 12 noon to 6 pm. on 
Thursdays). For example, suppose a user “Mary” Works in 
a rotating pattern of different hours and days. The techniques 
disclosed herein enable Mary to de?ne one pro?le to rep 
resent one set of hours and days, and another pro?le for a 
different set of hours and days. (Or, Mary can de?ne one 
pro?le that represents the different hours for each day, if 
applicable.) Mary can then apply a pro?le to a range of dates 
and easily sWitch from one pro?le to another as needed. 
Optionally, user pro?les may provide additional pro?le 
speci?c data. Suppose, for example, that user Joe does not 
carry a pager While he is Working his normal ?rst shift 
schedule, but does need to carry a pager While he is Working 
second shift to cover for his sick/vacationing co-Worker. 
User pro?le data can be used to specify that the pager is a 
means of contacting Joe during these Working hours, and 
also to specify the pager’s phone number. This approach 
provides a convenient Way of isolating information that 
applies only to a particular set of Working hours. 

[0050] According to preferred embodiments, a user’s 
stored Working hours and pro?les interact as folloWs. First, 
each user has at least one pro?le, and When multiple pro?les 
are de?ned, one of them is the default pro?le. Each pro?le 
speci?es Working hours (including time Zone) and may 
optionally specify preferences. If a user changes the contents 
of her default pro?le, or selects a different pro?le to be her 
default, then that pro?le information is valid for today 
(starting at the current time) and any future date. In preferred 
embodiments, historical calendar data is not modi?ed by 
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changing the default pro?le. Preferred embodiments also 
alloW a user to specify that a particular pro?le is to be 
applied to a date or a range of dates, and/or to specify 
Working hours and preferences (as a type of override to the 
active pro?le, Without explicitly changing the pro?le itself) 
for a date or a range of dates. (Refer to the discussion of 
FIGS. 10-13, beloW, for examples of hoW the GUI for 
specifying this information may be presented.) When the 
user speci?es a different pro?le, the active pro?le is over 
ridden, and the speci?ed information is stored persistently 
for use With the calendar system. A name or other identi?er 
of the pro?le may also be stored. (Preferably, When the 
default pro?le is active, its name is not explicitly stored With 
this information.) By storing only the pro?le name/identi?er 
for current/future dates, any changes the user might make to 
the applicable pro?le can be applied e?iciently (i.e., rather 
than having to search for and modify Working hours on each 
individual day/days). In preferred embodiments, When the 
calendar rolls over to a neW day (or perhaps at another 
appropriate time, such as the user’s end of Working day), 
information is stored pertaining to the user’s scheduled 
Working hours and preferences for the just-?nished day (or 
Working day, respectively). 

[0051] Preferred embodiments also alloW the user to 
specify a different pro?le, or to specify an override com 
prising di?‘erent Working hours and/or preferences, to be 
applied to a date (or range of dates) in the past. In this case, 
the scheduled Working hours and preferences, as Well as the 
actual Working hours and preferences, are preferably stored 
persistently. 

[0052] When storing information about calendar events, 
preferred embodiments store the information as speci?ed on 
the calendar as Well as any real-time corrections made after 
that. Suppose, for example, that a user of the present 
invention returns 30 minutes early from a meeting and 
presses a button on a GUI to indicate that she is noW 
available (or that she otherWise indicates this status infor 
mation). Her calendar Will then keep the original ending 
time of the meeting, as Well as the neW ending time (Which 
is set programmatically to the current time, as described in 
more detail beloW). If the meeting event Was cancelled as a 
result of this button being pressed, then that information is 
also preferably stored. 

[0053] As mentioned earlier, related US. Pat. No. 6,988, 
128 (Ser. No. 09/670,844) discloses techniques for analyZ 
ing information in calendar entries. This analysis is per 
formed in response to an incoming event, such as an 
incoming e-mail message or voice message or a request for 
project management status information. A response is pro 
grammatically generated, using the calendar data of the 
person to Whom the event is directed. US. Pat. No. 6,640, 
230 (Ser. No. 09/671,001) teaches preprocessing calendar 
events, creating a table or other repository having entries 
that represent a calendar oWner’s distinct types of status 
Within a particular time period. Upon receiving an incoming 
event, this stored data can be inspected to determine an 
appropriate programmatic response. A combination of on 
demand (i.e., event-driven) generation and preprocessing 
may also be used, for example, to verify that previously 
generated information is still current. 

[0054] In either case, the enhancements to calendar data 
disclosed herein enable the programmatically-generated 



US 2008/0065461 A1 

responses used in these tWo related inventions to accurately 
accommodate variations in Working hours and to automati 
cally re?ect status changes that are triggered by noti?cations 
from status-aWare applications. 

[0055] Us. Pat. No. 7,035,865 (Ser. No. 09/941,045) 
discloses enhancements to an advanced calendar system 
Whereby instant messaging systems and electronic status 
boards are preemptively noti?ed of status changes for a 
de?ned set of users, and Whereby recipients of status infor 
mation can request retransmission and optionally acknoWl 
edge receipt thereof. While this related patent updates the 
user’s application status based on noti?cations of calendar 
updates, the application-initiated updates of the present 
invention Work in the opposite direction. That is, noti?ca 
tions according to the present invention ?oW from an IM 
system or electronic status board (or other status-aWare 
application) toWard the calendar system, for use in updating 
the calendar data. (Note that While references herein 
describe these noti?cations as coming from an application, 
this is for purposes of illustration and not of limitation. The 
noti?cations might also or alternatively be received from a 
server or service, such as an IM server or a service such as 

a cellular phone service that has knoWledge of a user’s 
presence.) 
[0056] The manner in Which preferred embodiments oper 
ate Will noW be described. 

[0057] One Way in Which a user’s Working hours and 
calendar events may be updated is by explicit input from the 
user, as mentioned earlier. This approach is illustrated in 
FIG. 1, Which shoWs a sample utility or tool panel 100 that 
has a selection of graphical buttons With Which the user can 
signal updates. In this example, buttons have been provided 
to alloW the user to signal several common reasons for 
altering Working hours or other calendar events. An imple 
mentation of the present invention may provide additional, 
feWer, or different choices, and these choices may be pro 
vided using means other than graphical buttons on a utility 
tool panel. For example, the user’s input might be enabled 
via icons in a toolbar, or by specially-designated function 
keys, choices from a pop-up or pull-doWn menu, and so 
forth. Alternatively, a Web page, a portlet, a voice-activated 
response system, an input device such as a telephone that 
transmits dual-tone multi-frequency (“DTMF”) tones, or 
other suitable mechanism having communications capability 
might be used for conveying status updates, rather than a 
desktop application. 

[0058] The choices provided in the sample panel of FIG. 
1 Will be described in more detail beloW, With reference to 
the ?owchart in FIG. 9. 

[0059] An alternative or additional Way in Which a user’s 
Working hours or calendar events may be updated is in 
response to input from a status-aWare application, as illus 
trated in FIG. 2. This example represents the display 200 of 
an IM client, Where members of the user’s Work group are 
identi?ed at 210 and graphical symbols and colors are used 
(as in the prior art) to indicate the IM status of each user. The 
current lM status for the person using this IM client is 
“active”, as shoWn at 220. A drop-doWn list may be activated 
by the user to change her lM status, and as shoWn in the 
example at 230, choices of “DND” (for “do not disturb”) and 
“Away” may be selected. Note that While prior art IM clients 
alloW users to change their IM status, the present invention 
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leverages this status change information in a novel Way to 
automatically keep the user’s calendar and Working hours 
up-to-date, as appropriate. The manner in Which this is 
accomplished is described in more detail beloW. 

[0060] Any application that provides a presence service 
may be used as an alternative to the IM client shoWn in FIG. 
2. Or, if desired, nearly any application can be used to 
provide application-initiated updates at a coarse level of 
granularity, Whereby the acts of invoking (or logging on to) 
the application, exiting (or logging off of) the application, 
and performing interaction via the keyboard can be used as 
limited forms of presence cues. E-mail clients, for example, 
may be a useful means for determining these types of 
changes to a user’s present status. Another example is 
attorney time-keeping systems, With Which a user presses 
keys to signal the system to start or stop tracking billable 
time and other activity. According to preferred embodi 
ments, a user Will designate one or more applications that are 
central to their daily activities, and noti?cations may be sent 
from these applications (hereinafter referred to as the user’s 
designated applications) to indicate the user’s presence. 
Preferably, users Will designate applications that are used 
each day, throughout the day. Thus, for example, if a user 
normally logs onto her e-mail client immediately upon 
arrival to Work, and leaves the e-mail client running until she 
leaves the of?ce, then the e-mail client might be one of this 
user’s designated applications. It may be useful to designate 
more than one application, for example to account for 
application outages. So, if the user has designated her e-mail 
client and her portal page, her presence can still be detected 
if she continues Working With one of the applications during 
an outage or shutdoWn of the other. 

[0061] Optionally, a status-aWare application such as the 
IM client in FIG. 2 may be modi?ed to support explicit 
user-initiated status changes of the type illustrated in FIG. 1. 
This combined function is illustrated in FIG. 3, Where the IM 
client display 200' noW includes a selection of graphical 
buttons 240. 

[0062] An application such as the utility shoWn in FIG. 1 
may also be used to generate automated noti?cations of 
status changes, if desired. As discussed above, assuming that 
the user has to invoke the utility or log in to a system 
providing the utility, this act can be interpreted as signaling 
the user’s availability. Similarly, exiting the application or 
logging off of the system can be interpreted as the user 
becoming unavailable. When status updates are used to infer 
changes to the calendar, the user may optionally be 
prompted to con?rm these interpretations. 

[0063] The user may also be prompted to provide addi 
tional information after pressing buttons such as those 
shoWn in FIG. 1. For example, if the user presses the 
“Lunch” button, indicating that he is noW leaving for lunch, 
he might be prompted to specify hoW long he Will be gone. 

[0064] Prompting for additional information may be used 
With the application-initiated changes illustrated by FIG. 2. 
For example, suppose the user changes her IM status to 
DND. A pop-up WindoW or other type of prompt might be 
displayed to ask the user hoW long she expects this status to 
last. Then, the user’s calendar data can be modi?ed to shoW 
that she is not available until that time period has expired. 
Or, When the user exits her IM client application, she might 
be prompted to specify Whether a particular status change is 
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noW appropriate (including “busy , gone for the day”, etc.). 
It may happen that application exit occurs for reasons 
unrelated to the user’s status, such as When the user’s 
computing device is rebooted; prompting the user is there 
fore a convenient Way to avoid making unnecessary changes 
to the calendar data. A particular implementation may 
choose to use other means for notifying the user of a 
detected status change (and a corresponding impending 
change to the calendar data), such as contacting the user via 
her pager number. This approach alloWs the user to be 
noti?ed even though she might not be at her computer or 
might be using an application in Which a pop-up-type 
noti?cation Would not catch her attention. Some noti?ca 
tions may occur upon expiration of a timer, as described in 
more detail beloW, and the delay that such timers introduce 
may increase the likelihood that the user is not at her 
computer When the noti?cation occurs. 

[0065] In preferred embodiments, a component Which is 
referred to herein as a “calendar update catcher”, or simply 
“catcher”, receives the user-initiated noti?cations of status 
changes as Well as application-initiated noti?cations. This 
catcher is then responsible for processing the noti?cations to 
determine Whether the user’s calendar data should be 
updated, and for making the updates if so. FIG. 4 illustrates 
a high-level vieW of the components present in the user 
initiated scenario, and FIG. 7 illustrates components in the 
application-initiated scenario (including cases Where the 
application also alloWs user-initiated changes). 

[0066] Turning to FIG. 4, a user 450 interacts With a utility 
or other softWare application 440 to signal that he Wants to 
update his Working hours or other calendar data. For 
example, the user might press a “Start Working Hours” 
button to indicate that he’s starting Work for the day, or 
“Lunch” to indicate that he is leaving his office to go to 
lunch. The application 440 interacts With the user if further 
detail is required, and is con?gured to communicate these 
updates to the catcher 430. (The noti?cations to the catcher 
may be supplied from a server or service, in addition to or 
instead of an application, as stated above and illustrated in 
FIG. 7.) A “push” approach may be used, Whereby the 
noti?cations from application 440 are sent to the catcher 430 
automatically. Or, a “pull” approach may be used, Whereby 
the catcher 430 queries the application to determine Whether 
any updates are available. In this latter case, polling may be 
done periodically or a request can be made in response to an 
event (such as a request for a user’s current status). Upon 
receiving updated information, the catcher interacts With the 
calendar system 400 to retrieve and update calendar data 410 
accordingly. (Preferably, the updates are sent to the calendar 
system, Which then modi?es the stored calendar data. Alter 
natively, the catcher may be alloWed to directly update the 
calendar data.) Optionally, embodiments of the present 
invention may be adapted for leveraging rule-based process 
ing, in Which case rules 420 are also used and optionally 
updated. Use of rules When processing updates is described 
in more detail beloW. 

[0067] Although FIG. 4 shoWs the catcher 430 as a sepa 
rate component from calendar system 400, these compo 
nents might alternatively be integrated. HoWever, using 
separate components as illustrated enables more ?exibility 
in deploying the components, Whereby the catcher may be 
installed on a different server than the calendar system. Use 
of separate servers may be important for systems that must 
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service a high volume of user traf?c, avoiding a processing 
bottleneck that might occur in an integrated approach. It 
should also be noted that there is not necessarily a one-to 
one mapping betWeen calendar systems and catchers: one 
catcher may Work With multiple calendar systems, or one 
calendar system may Work With multiple catchers. 

[0068] The inputs available to the catcher preferably 
include calendar data (i.e., calendar entries as Well as 
additional information such as Working hours, including the 
applicable time Zone), rules (Where these rules may be 
de?ned by an organiZation and/or by each individual user), 
the current date and time, the input and possibly related 
information from an application and/or user actions, and 
timer expiration information. 

[0069] Timers are especially useful, in combination With 
rules, for resolving events that may be otherWise ambiguous. 
For example, if the user exits a program, it may be useful to 
determine Whether anything should be inferred about the 
user’s status based on exiting the program: the exit might 
occur at the end of the user’s Working day, from Which it 
could be inferred that he is leaving; or, the exit might just 
mean that the user doesn’t Want to use this program right 
noW. For example, a timer could be started upon exiting the 
program, and rules such as the folloWing could be used to 
resolve the ambiguity: 

[0070] “If I have not logged back in Within 10 minutes, 
assume I have left for the day.” 

[0071] “If it is Within 15 minutes of my ending Work 
time, assume I have left for the day.” 

[0072] “If my IM status is set to “O?line”, Wait 30 
minutes before making updates to my calendar.” 

[0073] Rules may be used to tailor operation of the present 
invention for a company, an organiZation, or an individual. 
Optionally, an “Update Rules” button may be provided on 
the GUI shoWn in FIGS. 1 and 3, When user input is alloWed. 
(In preferred embodiments, techniques of the prior art are 
used to create and revise the rules. Examples of rules Were 
described above With reference to timers.) 

[0074] Rules are also preferably used, rather than “hard 
coded” information, to determine hoW state-based changes 
should impact the user’s calendar and/or to determine hoW 
the state information is to be interpreted in combination With 
button pushes. For example, a rule might specify that if a 
user’s IM status changes from DND to active, any DND 
event currently scheduled on the user’s calendar should be 
cancelled. Or, if the user’s IM status is DND and the user 
presses a “Lunch” button for updating her calendar, a rule 
might specify that any DND event currently scheduled for 
this user should continue for at least the default lunch 
duration. 

[0075] Returning to the discussion of user-initiated 
updates, FIG. 5 depicts sample message ?oWs and is used to 
illustrate interactions among components When a user 
explicitly requests changes to his Working hours and calen 
dar events. For this example, it is presumed that the user is 
interacting With a utility such as that illustrated in FIG. 1, 
although another input technique may alternatively be used. 
Upon receiving a noti?cation 505 that the user pressed a 
“Start Working Hours” button provided by the utility 500, 
the catcher 430 sends a message 510 to the calendar system 














