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DISTANCE AND LOCATION-AWARE 
REMINDERS INA CALENDAR SYSTEM 

RELATED APPLICATIONS 

0001. This claims priority to U.S. Provisional Application 
Ser. No. 61/356,000, filed Jun. 17, 2010, entitled “Distance 
and Location-Aware Reminders and Scheduling Assistance 
in a Calendar System,” which is incorporated by reference 
herein in its entirety. 
0002 This application is related to U.S. patent application 
Ser. No. (Attorney Docket Number 060963-5455), 
filed Jun. 16, 2011, entitled "Distance and Location-Aware 
Scheduling Assistance in a Calendar System, which is incor 
porated by reference herein in its entirety. 

TECHNICAL FIELD 

0003. The disclosed embodiments relate generally to 
reminders in a calendar system. More particularly, the dis 
closed embodiments relate to methods and systems for dis 
tance and location-aware reminders and scheduling assis 
tance in an electronic calendar System. 

BACKGROUND 

0004 Electronic calendars are increasingly used to orga 
nize our lives. Such calendars are accessed from both desktop 
computers and portable computing devices (e.g., laptop com 
puters, personal digital assistants (PDAs), mobile phones, 
and wearable computers). 
0005 One problem with calendars is providing a timely 
reminder so that a respective user can prepare for an upcom 
ing event. Providing a reminder at a fixed interval before the 
upcoming event is not always timely, because the fixed inter 
val may not be effective for all situations. For example, a user 
may beata location further away than usual from the location 
of the upcoming event, and the user would need a reminder 
earlier than usual to travel to the event location. On the other 
hand, if the user receives a reminder too soon, the user may 
ignore the reminder, and later miss or come late to the upcom 
ing event. Therefore, there is a need for a new method and 
system for providing a timely reminder based on the location 
of the user and the distance to the event location. 
0006 Another problem with calendars is providing sched 
uling assistance that accounts for the known or predicted 
location of a requester or an invitee prior to a particular 
meeting and a distance to a meeting location. Scheduling a 
meeting without consideration for the travel time between 
meetings can result in the requester coming late to the meet 
ing or sometimes abandoning the attendance. Therefore, 
there is a need for a new method and system for providing 
scheduling assistance that accounts for the location of the 
requester or the invitee and the distance to the meeting loca 
tion. 

SUMMARY 

0007. A number of embodiments (e.g., of server systems, 
client systems or devices, and methods of operating Such 
systems or devices) that overcome the limitations and disad 
vantages described above are presented in more detail below. 
These embodiments provide methods, systems, and graphical 
user interfaces (GUIs) for responding to a predefined trigger 
ing event by retrieving event information for a respective 
event from an event database and obtaining an origin of the 
respective user. A travel time is determined from the origin to 
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the event location. In accordance with the event start time and 
travel time, an event reminder time is determined, including a 
time at which the respective user is to be provided a reminder 
of the respective event. 
0008. As described in more detail below, some embodi 
ments of the invention involve a computer-implemented 
method of determining a time to provide an event reminder 
for a respective event for a respective user including, in 
response to a predefined triggering event, retrieving event 
information for the respective event, including an event loca 
tion and an event start time, from an event database. An origin 
of the respective user is obtained. A travel time is determined 
for the respective user to travel from the origin to the event 
location. In accordance with the event start time and travel 
time, an event reminder time is determined for the respective 
event, where the event reminder time includes a time at which 
the respective user is to be provided a reminder of the respec 
tive event. 

0009. A server system for determining a time to provide an 
event reminder for a respective event for a respective user 
comprises one or more processors for executing programs 
and memory storing one or more programs be executed by the 
one or more processors, the one or more programs comprising 
instructions executed by the one or more processors So as to 
perform the aforementioned method for determining a time to 
provide an event reminder for a respective event for a respec 
tive user. 

0010. A server system for determining a time to provide an 
event reminder for a respective event for a respective user 
comprises one or more processors, memory, and one or more 
programs stored in the memory, the one or more programs 
comprising instructions executed by the one or more proces 
sors so as to respond to a predefined triggering event by: 
retrieving, from an event database, event information for the 
respective event, including an event location and an event 
start time; and obtaining an origin of the respective user. The 
one or more programs include instructions to determine a 
travel time for the respective user to travel from the origin to 
the event location; and to determine, in accordance with the 
event start time and travel time, an event reminder time for the 
respective event, where the event reminder time includes a 
time at which the respective user is to be provided a reminder 
of the respective event. 
0011. A non-transitory computer readable storage 
medium stores one or more programs configured for execu 
tion by a computer, the one or more programs comprising 
instructions for performing the aforementioned method for 
determining a time to provide an event reminder for a respec 
tive event for a respective user. 
0012. A non-transitory computer readable storage 
medium stores one or more programs configured for execu 
tion by one or more processors of a computer for determining 
a time to provide an event reminder for a respective event for 
a respective user, and the one or more programs comprises 
instructions to be executed by the one or more processors so 
as to respond to a predefined triggering event by: retrieving, 
from an event database, event information for the respective 
event, including an event location and an event start time; and 
obtaining an origin of the respective user. The one or more 
programs include instructions to determine a travel time for 
the respective user to travel from the origin to the event 
location; and to determine, in accordance with the event start 
time and travel time, an event reminder time for the respective 
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event, the event reminder time comprising a time at which the 
respective user is to be provided a reminder of the respective 
event. 
0013 Some embodiments involve a computer-imple 
mented method of providing scheduling assistance, per 
formed on a system having one or more processors and 
memory storing one or more programs for execution by the 
one or more processors. The method includes, in response to 
a request from a requester for scheduling a meeting, extract 
ing from the request a meeting location and a meeting start 
time. The method also includes retrieving, from an event 
database, event information for a preceding event occurring 
before the meeting, including an event location and an event 
end time. The method includes determining travel time from 
the event location to the meeting location, and identifying a 
potential travel time scheduling conflict when the travel time 
exceeds a time difference between the event end time and the 
meeting start time. The method includes providing notifica 
tion of the potential travel time scheduling conflict to the 
requester. 
0014. A server system for providing scheduling assistance 
comprises one or more processors for executing programs 
and memory storing one or more programs be executed by the 
one or more processors, the one or more programs comprising 
instructions executed by the one or more processors So as to 
perform the aforementioned method for providing scheduling 
assistance. 
0015. A non-transitory computer readable storage 
medium stores one or more programs configured for execu 
tion by a computer, the one or more programs comprising 
instructions for performing the aforementioned method for 
providing scheduling assistance. 
0016 Some embodiments involve a computer-imple 
mented method of providing scheduling assistance, per 
formed on a system having one or more processors and 
memory storing one or more programs for execution by the 
one or more processors. The method includes, in response to 
a meeting invitation to an invitee from a requester, extracting 
from the meeting invitation a meeting location and a meeting 
start time. The method also includes retrieving, from an event 
database, event information for a preceding event occurring 
before the meeting, including an event location and an event 
end time, the preceding event comprising a calendar event in 
a calendar associated with the invitee. The method includes 
determining travel time from the event location to the meeting 
location, and identifying a potential travel time scheduling 
conflict when the travel time exceeds a time difference 
between the event end time and the meeting start time. The 
method includes providing notification of the potential travel 
time scheduling conflict to the invitee. 
0017. A server system for providing scheduling assistance 
comprises one or more processors for executing programs 
and memory storing one or more programs be executed by the 
one or more processors, the one or more programs comprising 
instructions executed by the one or more processors So as to 
perform the aforementioned method for providing scheduling 
assistance. 
0018. A non-transitory computer readable storage 
medium stores one or more programs configured for execu 
tion by a computer, the one or more programs comprising 
instructions for performing the aforementioned method for 
providing scheduling assistance. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0019 For a better understanding of the aforementioned 
aspects of the invention as well as additional aspects and 
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embodiments thereof, reference should be made to the 
Description of Embodiments below, in conjunction with the 
following drawings in which like reference numerals refer to 
corresponding parts throughout the figures. 
0020 FIG. 1 is a block diagram illustrating an exemplary 
distributed computer system in accordance with some 
embodiments. 
0021 FIG. 2 is a block diagram illustrating a calendar 
system in accordance with some embodiments. 
0022 FIG. 3 is a block diagram illustrating a client, in 
accordance with some embodiments. 
0023 FIG. 4 is a block diagram illustrating an exemplary 
event database and an exemplary entry in the event database, 
in accordance with some embodiments. 
0024 FIG. 5 is a block diagram illustrating an exemplary 
travel time database and exemplary travel time records, in 
accordance with some embodiments. 
0025 FIGS. 6A and 6B are flowcharts representing a 
method of determining a time to provide an event reminder, in 
response to a predefined triggering event, in a calendar sys 
tem, in accordance with Some embodiments. 
0026 FIG. 7 is a high-level flowchart illustrating pro 
cesses performed by a client and a server system, in accor 
dance with some embodiments. 
(0027 FIGS. 8A-8C are flowcharts representing a method 
of providing scheduling assistance, in response to a request 
from a requester for scheduling a meeting. 
(0028 FIGS. 9A-9C are high-level flowcharts illustrating 
processes performed by client(s) and a server system, for 
providing notification of potential scheduling conflicts, in 
accordance with some embodiments. 
0029. Like reference numerals refer to corresponding 
parts throughout the drawings. 

DESCRIPTION OF EMBODIMENTS 

0030 Methods and systems for determining a time to pro 
vide an event reminder are described. Reference will be made 
to certain embodiments of the invention, examples of which 
are illustrated in the accompanying drawings. While the 
invention will be described in conjunction with the embodi 
ments, it will be understood that it is not intended to limit the 
invention to these particular embodiments alone. On the con 
trary, the invention is intended to cover alternatives, modifi 
cations and equivalents that are within the spirit and scope of 
the invention as defined by the appended claims. 
0031 Moreover, in the following description, numerous 
specific details are set forth to provide a thorough understand 
ing of the present invention. However, it will be apparent to 
one of ordinary skill in the art that the invention may be 
practiced without these particular details. In other instances, 
methods, procedures, components, and networks that are 
well-known to those of ordinary skill in the art are not 
described in detail to avoid obscuring aspects of the present 
invention. 
0032. It will also be understood that, although the terms 

first, second, etc. may be used herein to describe various 
elements, these elements should not be limited by these 
terms. These terms are only used to distinguish one element 
from another. For example, a first contact could be termed a 
second contact, and, similarly, a second contact could be 
termed a first contact, without departing from the scope of the 
present invention. The first contact and the second contact are 
both contacts, but they are not the same contact. 
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0033. The terminology used in the description of the 
embodiments herein is for the purpose of describing particu 
lar embodiments only and is not intended to be limiting of the 
invention. As used in the description of the invention and the 
appended claims, the singular forms “a,” “an and “the are 
intended to include the plural forms as well, unless the con 
text clearly indicates otherwise. It will also be understood that 
the term “and/or as used herein refers to and encompasses 
any and all possible combinations of one or more of the 
associated listed items. It will be further understood that the 
terms “comprises” and/or “comprising,” when used in this 
specification, specify the presence of stated features, integers, 
steps, operations, elements, and/or components, but do not 
preclude the presence or addition of one or more other fea 
tures, integers, steps, operations, elements, components, and/ 
or groups thereof. 
0034. As used herein, the term “if” may be construed to 
mean “when or “upon” or “in response to determining” or 
“in response to detecting.” depending on the context. Simi 
larly, the phrase “if it is determined or “if a stated condition 
or event is detected may be construed to mean “upon deter 
mining or “in response to determining or “upon detecting 
(the stated condition or event) or “in response to detecting 
(the stated condition or event), depending on the context. 
0035. As used herein, the term, “requester' is used to 
mean a person scheduling, initiating, or organizing a meeting. 
0036. As used herein, the terms, “meeting and “event' 
are used interchangeably to mean a calendar event involving 
one or more participants. As used herein, “meetings' can 
include both single-participant meetings (e.g., a person 
reserving a conference room to work alone on a confidential 
matter), and multiple-participant meetings. As used herein, 
the terms “meeting location' and “event location” refer to the 
physical location of a meeting or event, respectively. Such as 
a conference room, other room, physical address, city, cam 
pus, campus Sub-region, building, floor, and/or building Sub 
region. 
0037. As used herein, the terms “invitee' and “potential 
participant have been used interchangeably to mean people 
invited to an event, irrespective of whether they have 
accepted, declined, or not yet responded to the invitation. 
Furthermore, as used herein, the “invitees” of a meeting 
include the requester of the meeting. 
0038. As used herein, the term “required attendee' is used 
to mean invitees whose attendance a requester has identified 
as required, irrespective of whether they have accepted, 
declined, or not yet responded to the invitation. As used 
herein, the term, “optional attendee' has been used to mean 
invitees whose attendance a requester has identified as 
optional, irrespective of whether they have accepted, 
declined, or not yet responded to the invitation. 
0039 FIG. 1 is a block diagram illustrating an exemplary 
distributed computer system 100, according to certain 
embodiments. In FIG. 1, system 100 includes one or more 
client computers 102, a communications network 106, and a 
calendar system 108 (sometimes called server system 108). 
Various embodiments of calendar system 108 implement the 
reminder time determination methods described in this docu 
ment. 

0040 Client computers 102 can be any of a number of 
computing devices (e.g., Internet kiosk, personal digital 
assistant, cell phone, gaming device, desktop computer, lap 
top computer, handheld computer, or combinations thereof) 
used to enable the activities described below. Client computer 
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(s) 102 is also referred to herein as client(s). Client 102 
includes a graphical user interface (GUI) 111. Client 102 is 
described in greater detail below with reference to FIG. 3. 
Client 102 is connected to calendar system 108 via commu 
nications network 106. As described in more detail below, the 
GUI 111 is used to display calendar event information, 
including an event reminder. 
0041 Calendar system 108 provides a calendar service, 
including determining the timing of event or meeting remind 
ers, to a community of users (e.g., the employees of a com 
pany, the members of an organization or group, the users of a 
facility, and the users of a web-based calendar system, such as 
Google Calendar) who access the calendar system from the 
clients 102. Calendar system 108 also provides typical calen 
dar service. Such as sending and receiving meeting invita 
tions, accepting and/or declining meeting invitations, sending 
notification of acceptance/declination, storing meeting/event 
information, and presenting meeting/event information. 
0042 Calendar system 108 includes one or more servers, 
Such as server 112, connected to the communications network 
106. Optionally, the one or more servers are connected to the 
communications network 106 via a front end server 122 (e.g., 
a server that conveys (and optionally parses) inbound requests 
to the appropriate server of calendar system 108, and that 
formats responses and/or other information being sent to 
clients in response to requests). Front end server 122., if 
present, may be a web server providing web based access to 
calendar system 108. Front end server 122., if present, may 
also route communications to and from other destinations, 
Such as a calendaring system. 
0043 Calendar system 108 includes a user information 
database 116, an event database 118, and optionally a travel 
time database 120. In some embodiments, calendar system 
108 also includes or has access to one or more other data 
bases, such as one or more map databases 126. Server 112 
includes a reminder processing module 124 and applications 
128. In some embodiments, server 112 also includes user 
information processing module 114. Server 112 communi 
cates with databases internal to calendar system 108, such as 
user information database 116, event database 118, and travel 
time database 120, and in some embodiments, map database 
126 using a local area network, by internal communication 
busses, or by any other appropriate mechanism or combina 
tion of mechanism. 

0044 Server 112 communicates with clients 102 via the 
front end server 122 (if present) and communication network 
(s) 106. In the cases where the calendar system includes 
multiple servers, each server, Such as server 112, is optionally 
coupled to a communication network 106 via a front end 
server 122. In some embodiments, the communications net 
work 106 is the Internet. In other embodiments, the commu 
nication network 106 can be any local area network (LAN), 
wide area network (WAN), metropolitan area network, or a 
combination of such networks. In some embodiments, server 
112 is a web server that manages electronic calendars using 
appropriate communication protocols. Alternatively, if server 
112 is used within an intranet, it may be an intranet server. 
0045 Applications 128 include application programs 
used for managing an online calendar system. In some 
embodiments, applications 128 also include a user informa 
tion processing module (e.g., user information processing 
module 114), where the user information processing module 
assists in accessing and updating user information database 
116. User information database 116 stores various informa 
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tion associated with the users of calendar system 108, includ 
ing userpreferences, default locations, and a default reminder 
time interval. Event database 118 store information (e.g., 
metadata) concerning various types of calendars as well as 
data (e.g., event data, also called event entry data, calendar 
data, calendar entry data, or calendar event data) from various 
calendars. 

0046 Reminder processing module 124 determines a time 
to provide an event reminder for a respective event for a 
respective user. Reminder processing module 124 retrieves 
stored event information. In some embodiments, reminder 
processing module transmits the determined time to client 
102, and client 102 provides an event reminder at the event 
reminder time for the respective user. 
0047. In some embodiments, reminder processing module 
124 assists in accessing and updating event database 118. In 
Some other embodiments, reminder processing module 124 
also assists in accessing and updating travel time database 
120. 

0048 Travel time database 120, if included in system 108, 
includes travel times between pairs of locations among a 
plurality of locations. In some embodiments, travel time data 
base 120 includes travel times for respective time segments 
(e.g., morning/evening commute time, carpool lane time, 
etc.), for respective time of the week (e.g., weekday V. week 
end), for respective time of the year (e.g., national holiday, 
shopping season, etc.), for a respective direction (e.g., head 
ing north V. heading South), for a respective mode of travel 
(e.g., walking; riding on a walkway, if available; driving: 
taking a public transportation; taking an elevator; and taking 
the stairs). 
0049. In some embodiments, map database 126 stores 
location information (e.g., Such as city, campus, campus Sub 
region, building, floor, and/or building Sub-region) concern 
ing various locations, including event locations. In some 
other embodiments, map database 126 also stores informa 
tion about pathways and/or travel distance between event 
locations. 

0050. In some embodiments, calendar system 108 
includes or has access to a map server 130. Map server 130 is 
a server (e.g., a server for the Google Maps service) that 
provides travel directions, travel distance, and/or travel time, 
between specified pairs of locations. Optionally, embodi 
ments that include or have access to map server 130 use map 
server 130 instead of travel time database 120 to obtain travel 
times between specified locations. When two locations are in 
the same building or campus, such that map server 130 is 
unable to provide an estimated travel time between the two 
locations, a default travel time may be used. Alternatively, 
travel time database 120 may be used in conjunction with map 
server 130 to provide travel times. 
0051. In some embodiments, the user information data 
base 116 includes user information records having informa 
tion relevant to determining travel times. For example, the 
user information record for a respective user may include, in 
addition to identifying information for the user, a default 
location (e.g., the location of the user's office), a default 
reminder time interval selected by the user, and user prefer 
ences (e.g., mobility limitations, transportation preference, 
data display preference, etc.). 
0052. In essence, server 112 is configured to manage cer 
tain aspects of calendar system 108, including transmitting 
event data (including event reminder time) to a respective 
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client 102 for rendering at least a portion of the data on an 
electronic calendar in calendar system 108 based on the 
respective user's preferences. 
0053. In some embodiments, client 102 provides an event 
reminder for a respective user by displaying the event 
reminder on GUI 111. In some other embodiments, client 102 
provides an event reminder for a respective user by playing a 
predefined music or by vibration. 
0054 Optionally, position sensing devices 104 (e.g., a glo 
bal positioning system (GPS) device) are connected to calen 
dar system 108 via communications network 106. In some 
embodiments, position sensing device 104 includes a net 
work communication module. In some embodiments, posi 
tion sensing device 104 includes a sensor to identify a respec 
tive user (e.g., a badge reader, a face identification system, 
etc.). In some embodiments, client 102 includes position 
sensing device 104 (e.g., a mobile telephone with a GPS 
capability). Position sensing device 104 can be fixed in one 
location or portable. 
0055. In some embodiments, fewer and/or additional 
modules, functions or databases are included in calendar sys 
tem 108 and server 112. The modules shown in calendar 
system 108 and server 112 represent functions performed in 
certain embodiments. 
0056 FIG. 2 is a block diagram illustrating calendar sys 
tem 108 in accordance with some embodiments. Calendar 
system 108 typically includes one or more processing units 
(CPUs) 202, one or more network or other communications 
interfaces 204, memory 206, and one or more communication 
buses 208 for interconnecting these components. In some 
embodiments, the communication buses 208 include cir 
cuitry (sometimes called a chipset) that interconnects and 
controls communications between system components. In 
some other embodiments, calendar system 108 includes a 
user interface (not shown) (e.g., a user interface having a 
display device, a keyboard, and a mouse or other pointing 
device), but more typically calendar system 108 is controlled 
from and accessed by various client systems. 
0057 Memory 206 of calendar system 108 includes high 
speed random access memory, such as DRAM, SRAM, DDR 
RAM or other random access solid state memory devices; and 
may include non-volatile memory. Such as one or more mag 
netic disk storage devices, optical disk storage devices, flash 
memory devices, or other non-volatile Solid state storage 
devices. Memory 206 may optionally include one or more 
storage devices remotely located from the CPU(s) 202. 
Memory 206, or alternately the non-volatile memory device 
(s) within memory 206, comprises a computer readable stor 
age medium. In some embodiments, memory 206, or the 
non-volatile memory device(s) within memory 206, com 
prises a non-transitory computer readable storage medium. In 
some embodiments, memory 206 or the computer readable 
storage medium of memory 206 stores the following pro 
grams, modules and data structures, or a Subset thereof: 

0.058 Operating System 210 that includes procedures 
for handling various basic system services and for per 
forming hardware dependent tasks: 

0059 Network Communication Module (or instruc 
tions) 212 that is used for connecting calendar system 
108 to other computers (e.g., clients 102) via the one or 
more network interfaces 204 and one or more commu 
nications networks 106 (FIG. 1), such as the Internet, 
other wide area networks, local area networks, metro 
politan area networks, and so on; 
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0060 Calendar Engine 214 that receives calendar-re 
lated requests from and provides responses to clients 
102; and 

0061 Presentation module 220 that formats results 
from calendar engine 214 for display at respective cli 
ents; for example, presentation module 220 may gener 
ate a web page or XML document that includes meeting/ 
event information; in some embodiments presentation 
module 220 is executed by the front end server 122, 
which comprises one of the servers implementing the 
calendar system; optionally the presentation module 
220 is a module of the calendar engine 214. 

0062. In some embodiments, calendar engine 214 
includes the following programs, modules and data struc 
tures, or a subset or superset thereof: 

0063 a server 112 for managing certain aspects of cal 
endar system 108 including a reminder processing mod 
ule 124 and applications 128, including calendar appli 
cation 222 for performing the primary functions of an 
online calendar system; reminder time application 216 
for determining a time to provide an event reminder; 
reminder time application 216 includes a reminder time 
client interface program (or module) 217 for receiving 
reminder time requests from and generating responses to 
the requests; application 128 may optionally include 
other applications 218; 

0064. User information database 116 that stores records 
for users; 

0065. Event database 118 that stores information (e.g., 
metadata) concerning various types of calendars as well 
as data (e.g., event data, also called event entry data, 
calendar data, calendar entry data, or calendar event 
data) from various calendars; 

0.066 Travel time database 120 that includes travel 
times between two locations among a plurality of loca 
tions; and 

0067. Optional map database 126 that stores location 
information (e.g., Such as city, campus, campus Sub 
region, building, floor, and/or building Sub-region) con 
cerning various types of locations; and optionally also 
stores information about pathways and/or travel dis 
tance between locations. 

0068. Each of the above identified software systems, mod 
ules, procedures and applications correspond to a set of 
instructions for performing one or more functions described 
above. These modules (i.e., sets of instructions) need not be 
implemented as separate Software programs, procedures or 
modules, and thus various Subsets of these modules may be 
combined or otherwise re-arranged in various embodiments. 
In some embodiments, memory 206 may store a subset of the 
modules and data structures identified above. Furthermore, 
memory 206 may store additional modules and data struc 
tures not described above. 
0069. Notwithstanding the discrete blocks in FIGS. 1 and 
2, these figures are intended to be a functional description of 
Some embodiments rather than a structural description of 
functional elements in the embodiments. One of ordinary 
skill in the art will recognize that an actual implementation 
might have the functional elements grouped or split among 
various components. In practice, and as recognized by those 
of ordinary skill in the art, items shown separately could be 
combined and some items could be separated. For example, in 
some embodiments, event database 118 is part of or stored 
within server 112. In other embodiments, event database 118 
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is implemented using one or more servers whose primary 
function is to store and process user information. In some 
embodiments, travel time database 120 includes map data 
base 126, or vice versa. In some other embodiments, a map 
server 130 includes travel time database 120 and/or map 
database 126. For example, map server 130 may be a remote 
server, at a different physical location from calendar engine 
server 112. User information database 116 can be imple 
mented on one or more servers. 
0070 The actual number of servers used to implement a 
calendar system 108 and how features are allocated among 
them will vary from one implementation to another, and may 
depend in part on the amount of data traffic that the system 
must handle during peak usage periods as well as during 
average usage periods, and may also depend on the amount of 
data stored by the calendar system. Moreover, one or more of 
the blocks in FIG. 1 may be implemented on one or more 
servers designed to provide the described functionality. 
Although the description herein refers to certain features 
implemented in client 102 and certain features implemented 
in server 112, the embodiments are not limited to such dis 
tinctions. For example, at least some of the features described 
herein as being part of server 112 can be implemented in 
whole or in part in client 102, and vice versa. 
0071 FIG. 3 is a block diagram illustrating a client, also 
called client systems or client devices, in accordance with 
some embodiments. The clients 102 as shown in these figures 
are configured for use by a subscriber (also herein called “the 
user”) of calendar system 108. The client includes a user 
interface 300, which typically includes a display device 301, 
and one or more input devices 303 such as a keyboard and a 
mouse or other pointing device. As noted above, client 102 
includes a graphical user interface (GUI) 111, which is dis 
played on the display device 301. Client 102 typically 
includes one or more processing units (CPUs) 302, one or 
more network or other network communications interfaces 
304, memory 306, and one or more communication buses 308 
for interconnecting these components. The communication 
buses 308 may include circuitry (sometimes called a chipset) 
that interconnects and controls communications between sys 
tem components. 
0072 Memory 306 includes high-speed random access 
memory, such as DRAM, SRAM, DDR RAM or other ran 
dom access Solid state memory devices; and may include 
non-volatile memory, such as one or more magnetic disk 
storage devices, optical disk storage devices, flash memory 
devices, or other non-volatile solid state storage devices. 
Memory 306 may optionally include one or more storage 
devices remotely located from the CPU(s)302. Memory 306, 
or alternately the non-volatile memory device(s) within 
memory 306, comprises a computer readable storage 
medium. In some embodiments, memory 306, or the non 
volatile memory device(s) within memory 306, comprises a 
non-transitory computer readable storage medium. In some 
embodiments, memory 306 or the computer readable storage 
medium of memory 306 stores the following programs, mod 
ules and data structures, or a Subset thereof: 

0.073 Operating System 310 that includes procedures 
for handling various basic system services and for per 
forming hardware dependent tasks: 

0.074 Network Communication Module (or instruc 
tions) 312 that is used for connecting client 102 to other 
computers (e.g., calendar system 108 and other clients 
102) via the one or more communications Network 
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Interfaces 304 (wired or wireless) and one or more com 
munication networks 106 (FIG. 1), such as the Internet, 
other wide area networks, local area networks, metro 
politan area networks, and so on; 

0075 Calendar Application 314; optionally, the calen 
dar application 314 or an extension, plug-in or toolbar of 
the browser application includes a reminder module 316 
that handles data formatting and/or management tasks in 
providing an event reminder, at least Some of which 
would otherwise be handled by presentation module 220 
(FIG. 2); 

0076 Calendar Display Page 318, which is a webpage 
received from calendar system 108, for displaying cal 
endar data in GUI 111; conference display page 318 may 
optionally include reminder module 316 (i.e., module 
316 is executable code embedded in page 318); and 

(0077 (optional) Calendar Data 320, which is a locally 
stored subset of the user's calendar, calendar data 320, if 
stored at the client 102, optionally includes calendar 
event data 322 (e.g., time and location of an event) and 
reminder data 324 (e.g., time to provide an event 
reminder). 

0078. In some embodiments, the client 102 may be a “thin 
client, which includes a calendar application 314 that dis 
plays the calendar display page 318 received from calendar 
system 108. In this embodiment, the client 102 only displays 
the calendar display page, and executes programs, if any, 
embedded within the calendar display page 318, but does not 
include additional software. In some embodiments, programs 
embedded within the calendar display page format calendar 
data for display. In thin client embodiments, calendar related 
processing other than user data input, calendar display, and 
reminder display are handled by calendar system 108. 
007.9 FIG. 4 is a block diagram illustrating an exemplary 
event database 118 and an exemplary event entry record 
400-x inaccordance with some embodiments. Event database 
118 stores event entry records 400, for example entry 1 (400 
1) through entry X (400-x), where X represents the number of 
entries (or the number of entries for a respective user, or the 
number of entries in a local calendar database at a client 102). 
An entry 400 includes information for an event, sometimes 
called a calendar event, such as a meeting. 
0080. An event entry (e.g., entry x 400-x) includes the 
following data for a calendar event, or a Subset or Superset 
thereof: 

I0081 Entry ID 402 that uniquely identifies this entry, 
which corresponds to a particular calendar event; 

I0082 Requester ID(s) 404 that identifies the requester 
(or an event organizer) associated with the event entry; 

I0083 Invitee ID(s)406 that identifies the invitee(s) (op 
tionally, including or excluding the requester) associ 
ated with the calendar entry; the information in this field 
optionally identifies required attendees, optional attend 
ees, and guests/participants and further optionally iden 
tifies the requester. When a respective event entry 400-x 
does not have any invitees, Invitee ID(s) 406 is empty or 
is not included in the entry 400-x, 

I0084 Start date and time 410 of the event (sometimes 
called a timestamp); 

I0085 End date and time 412 of the event (sometimes 
called a timestamp), or alternatively, event duration 
(which, in combination with the start date and time 410, 
provides sufficient information to identify the end date 
and time of the event); 
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I0086 Recurrence rules 414 (if any) for the event (e.g., 
whether the meeting occurs only once, daily, weekly, 
every other week, monthly, yearly, etc., and the number 
of occurrences or an end date for terminating the series 
of events): 

0.087 Location 416 (e.g., building, campus, city, 
address, etc.) of the event; 

0088. Event description 418 (e.g., title; description 
details; color coding, icon, if any, added to the event; 
event creator specified event importance, etc.); 

0089 Creation date and time 420 (sometimes called a 
timestamp); 

0090. Useractions 422 (if any) with respect to the event, 
Such as: information indicating which invitees of an 
event accepted, declined or tentatively accepted an invi 
tation to the event; attending or not attending the event 
(if such information is available); user feedback, Such as 
proposal to change the meeting date or time. User 
actions may also include other user actions, such as 
replies, comments, or deletion; and 

0.091 Event Reminder Time 424 comprising a time at 
which the respective user is to be provided a reminder of 
the respective event. In some embodiments, the event 
reminder time is set to a reminder time based on a default 
reminder time interval set by a system administrator or a 
default reminder time interval for the respective users 
(e.g., stored in the user information database 116). The 
event reminder time can be updated when the server 
determines a different event reminder time for the 
respective event. 

0092. In some embodiments, a separate event database is 
maintained for each registered user of the system, while in 
other embodiments the event database 118 records events for 
multiple users. 
0093 FIG. 5 is a block diagram illustrating an exemplary 
travel time database 120 and an exemplary travel time records 
500-y in accordance with some embodiments. Travel time 
database 120 stores travel time records, for example travel 
time records 500-1 through travel time records 500-y, where 
y may represent the number of regions. The regions are geo 
graphic division of areas covered by travel time database 120. 
For example, a region can be campus, campus Sub-region, 
building, floor, and/or building Sub-region. A travel time 
recordincludes travel time information for a respective pair of 
locations, sometimes called an origin and a destination. 
0094. In some embodiments, travel time records 500-y 
includes travel time entries, for example travel time entry 
508-1 through travel time entry 508-q, where q may represent 
the number of entries in the set. 

(0095. In some embodiments, travel time entry 508-g 
includes the following data, or a subset or superset thereof: 

(0.096 Origin 502 that identifies a location where a 
respective user starts travel to a destination; 

0097. Destination 504 that identifies a location where a 
respective user ends the travel; 

(0.098 Travel Time 506, representing a predicted travel 
time (duration of travel) for a respective user from Ori 
gin 502 to Destination 504; and 

0099 (Optional) Additional information, such as a time 
segment for travel time (e.g., the travel time stored in the 
travel time record is a representative travel time for that 
time segment), a mode of travel (e.g., walking; riding on 
a walkway, if available; driving; taking a bus or a Sub 
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way; taking an elevator, and taking the stairs), a path 
way, and major points in the pathway. 

0100. In some embodiments, travel time records include 
multiple travel time entries for a respective pair of an origin 
and a destination, where a respective entry includes travel 
time information for each time segment, for each mode of 
travel, for each pathway. In some embodiments, travel time 
records do not include the travel time for the reverse direction 
if the travel time for both directions is similar (e.g., within a 
predetermined percentage of error). In one example, the 
travel time database includes the travel time for travel from 
point A to point B, but does not include the travel time for 
travel from point B to point A when the travel between point 
A and point B takes approximately the same amount of time, 
regardless of the travel direction. 
0101. In some embodiments, travel time database 120 is a 
lookup table. In some embodiments, travel time database 120 
is a lookup table including travel times for specific origin 
destination pairs. In other embodiments, travel time database 
120 includes travel time for a respective pair of locations 
without identifying which location is the origin and which is 
the destination. 

0102. In some embodiments, travel time database 120 is a 
sparse lookup table based on a simple model. For example, 
the model can be based on geographic levels, such as conti 
nent, country, state, city, campus, building, building section 
(floor, wing), etc. 
0103) In some embodiments where the system includes a 
map database 126, the travel time record 500-y includes a 
pointer or link to a location in the map database 126 corre 
sponding to or proximate to the origin and/or the destination. 
0104. In some embodiments, travel time database 120 
includes travel time records for travel between regions. For 
example where each region is a respective building on a 
campus, the travel time database includes travel time between 
buildings on the campus. In a related example where a shuttle 
bus travels around the campus, the travel time database 
includes travel times between shuttle bus stops (on a shuttle 
bus) and between a respective building and a proximate 
shuttle bus stop (e.g., by walking). 
0105 FIGS. 6A and 6B are flowcharts representing a 
method of determining a time to provide an event reminder 
for a respective event for a respective user, in response to a 
predefined triggering event, in a calendar system (e.g., calen 
dar system 108), in accordance with some embodiments. In 
certain embodiments, calendar system 108 includes a server 
(e.g., server 112). The server determines a time to provide an 
event reminder (i.e., an event reminder time) in response to a 
predefined triggering event (602). 
0106. In some embodiments, the predefined triggering 
event is expiration of a predefined time interval prior to a 
respective meeting's start time. For example, the predefined 
time interval can be set to twenty-four hours before a meet 
ing's start time, four hours before the meeting start time, one 
hour before the meeting's start time, or any other time interval 
before the meeting. When the predefined time interval is set as 
twenty-four hours before the meeting, server 112 responds by 
determining an event reminder time twenty-four hours before 
the meeting start time. Server 112 determines whether a pre 
defined triggering event has occurred based on: the time pro 
vided by a clock (e.g., an internal clock of the server), infor 
mation stored in the calendar System (e.g., event start time in 
event database 118), and the predefined time interval. The 
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predefined time interval can be set by a user, a server system 
administrator or automatically in accordance with a default 
value. 
0107. In some embodiments, the predefined triggering 
event occurs multiple times, at predefined time interval, prior 
to the event start time. For example, the predefined time 
interval can be set to twenty-four hours, one hour, thirty 
minutes, five minutes, one minute, or any other time interval. 
When the predefined time interval is set as twenty-four hours, 
server 112 responds by determining and then updating an 
event reminder time every twenty-four hours. When the pre 
defined time interval is set as one minute, server 112 responds 
by determining and then updating the event reminder time 
every minute. 
0108. In some embodiments, each event has a respective 
predefined time interval for updating the event reminder time. 
For example, a user A's meeting at 1:00 p.m. may have fifteen 
minute time interval, whereas a user B's meeting at 3:00 p.m. 
may have five minute time interval. 
0109. In some embodiments, the predefined time interval 
for updating the event reminder time is a function of time 
remaining before the event start time. For example, the pre 
defined time interval can be set as one hour for events on the 
same day, but set as five minutes for events occurring within 
the next couple of hours. 
0110. In some embodiments, the predefined triggering 
event includes obtaining a location of a respective user. For 
example, when calendar system 108 receives a location of the 
respective user from a position sensing device (e.g., position 
sensing device 104-m in FIG. 1) or a mobile phone device, 
server 112 responds by determining an event reminder time 
having a start time with a predefined time range (e.g., having 
a start time in the next N hours). 
0111. In some embodiments, the predefined triggering 
event includes receiving event information oran update to the 
event information. In some other embodiments, the pre 
defined triggering event includes receiving a request for an 
event reminder time from a client (e.g., client 102). 
0112 In some embodiments, the predefined triggering 
event is a combination of two or more of the triggering con 
ditions described above. 
0113. In responding to the predefined triggering event 
(602), the server retrieves, from an event database (e.g., event 
database 118), event information for the respective event 
(604). The event information includes an event location and 
an event start time. 
0114. The server also obtains an origin of the respective 
user (606). In some embodiments, the origin is a default 
location of the respective user. For example, user information 
database 116 contains the default location of the respective 
user (e.g., the location of the respective user's office), and 
server 112 obtains the origin by retrieving the default location 
from user information database 116. 
0.115. In some embodiments, obtaining the origin includes 
obtaining a location of the respective user from a position 
sensing device (608). In one example, the position sensing 
device (e.g., position sensing device 104) is a global position 
ing system (GPS) device or a device with a GPS capability 
(e.g., a mobile phone device with a GPS capability). The GPS 
device (or a device with a GPS capability) determines the 
location of the respective user, transmits the information to 
calendar system 108, and server 112 in calendar system 108 
obtains the location of the respective user by receiving the 
information from the device. In another example, the position 
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sensing device is a badge reader. Whena respective userscans 
her badge on the badge reader, the badge reader sends the 
identity of the respective user and the location of the respec 
tive user (alternatively, the location of the badge reader) to 
calendar system 108, and server 112 in calendar system 108 
uses the location in determining an event reminder time. In 
the other example, the position sensing device is a face iden 
tification system. The face identification system sends the 
identity of the respective user and the location of the respec 
tive user (alternatively, the location of the face identification 
system or a camera of the face identification system) to the 
SeVe. 

0116. In some embodiments, obtaining the origin includes 
obtaining location information of the respective user from a 
mobile phone device (610). As described above with refer 
ence to the device with GPS capability, a mobile phone with 
GPS capability determines the location of the respective user, 
transmits the information to calendar system 108, and server 
112 in calendar system 108 obtains the location of the respec 
tive userby receiving the information from the mobile phone. 
A mobile phone without GPS capability uses a mobile phone 
tracking method to determine the location. The mobile phone 
tracking method includes determining a location of a mobile 
phone based on signal power levels from cell towers and 
locations of the cell towers. For example, a software module 
(e.g., Google Latitude) can enable mobile phone tracking and 
allow a respective user to share the location information, for 
use in other applications, or with other users. 
0117. In some embodiments, obtaining the origin includes 
obtaining from the event database a location of a preceding 
event for the respective user, the preceding event occurring 
before the respective event (612). For example, when the 
respective user has a meeting in a building A between 1:00 
and 2:00 p.m. and another meeting in a building B between 
2:00 and 3:00 p.m., in determining an event reminder time for 
the 2:00 p.m. meeting, server 112 retrieves the location of the 
preceding event (the 1:00 p.m. meeting in this example) from 
event database 118. This method is especially useful when the 
calendar system does not have a timely input from a position 
sensing device, and when the preceding event is at a location 
different from the user's default location and the estimated 
travel time (TravelTime) from the location of the preceding 
event to the next event satisfies a predefined relationship (e.g., 
Travel Timele 1.5*BetweenTime) to the time gap (Between 
Time), if any, between the preceding event's end time and the 
start time of the next event. 

0118. In some embodiments, or in Some circumstances (as 
described above), server 112 treats the location of the preced 
ing event as the location of the respective user. 
0119. In other embodiments, server 112 furthermore 
retrieves the end time of the preceding event. Then, server 112 
determines the location of the respective user based on the 
location of the preceding event, the default location of the 
respective user, the end time of the preceding event, the start 
time of the respective event, and the travel time between the 
location of the preceding event and the default location. In 
Some embodiments, ifa time gap between the preceding event 
and the respective event is more than a predefined threshold 
(e.g., one hour), and if the time gap is more than the travel 
time between the location of the preceding event and the 
default location, server 112 treats the default location as the 
origin of the respective user. For example, when the preceding 
event ends at 1:00 p.m. and the respective event starts at 3:00 
p.m., the estimated travel time for the respective user to travel 
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from the location of the preceding event to the default location 
(e.g., the respective user's office) is ten minutes, and the 
predefined threshold is one hour, the time gap is two hours, 
and thus the time gap is more than the predefined threshold. 
Then, server 112 treats the default location of the respective 
user as the origin of the respective user, based on the assump 
tion that the respective user will return (or has returned) to the 
default location. In other embodiments, when the time gap 
between two successive events (i.e., with no intervening 
events noted in the user's calendar) is more than the sum of the 
travel time between the location of the preceding event and 
the default location and the travel time between the default 
location and the event location, server 112 treats the default 
location as the origin of the respective user for purposes of 
determining the event reminder time for the user. 
I0120 In some embodiments, obtaining the origin of the 
respective user (606) includes determining the likelihood of 
attendance of the preceding event. The likelihood of atten 
dance is calculated, for example, from the past attendance of 
the respective user, acceptance status of the preceding event 
(user actions 422 in entry 400 for the preceding event), past 
acceptance of event/meeting requests from a requester 
requesting the preceding event by the respective user, and 
schedule conflict for the respective user. The past attendance, 
acceptance status, past acceptance, and/or schedule conflict 
can be determined, for example, in accordance with informa 
tion stored in event database 118. In some embodiments, the 
location of the preceding event is used as the origin only if the 
likelihood of attendance (of the preceding event) exceeds a 
predefined threshold (e.g., 50%, 60%, 70%, 80%, or a per 
centage defined by the respective user or a system adminis 
trator). 
0121. In some embodiments, obtaining the origin includes 
a combination of two or more of the methods described 
above. In some embodiments, the origin is determined in 
accordance with the recency of the location information. In 
Some other embodiments, the origin is determined also in 
accordance with the accuracy and resolution of respective 
location information or the respective method (e.g., GPS, 
mobile phone based on mobile phone tracking, obtaining the 
origin by obtaining the location of the preceding event loca 
tion, etc.) for obtaining the location information. 
0122. In some cases, a user or a requester may provide 
inexact location information for an event or meeting (herein 
after called a meeting, for convenience). An example of inex 
act location information is “corner conference room, with no 
indication of the building, floor, or even the city in which the 
meeting is to occur. Typically, inexact location information 
does not match an entry in travel time database 120. In some 
embodiments, the calendar system attempts to determine the 
location of a meeting despite the use of inexact location 
information, in order to be able to provide distance-aware 
reminders, or distance-aware warnings of Scheduling con 
flicts. In most circumstances, identifying the building in 
which a meeting is most likely to occur is sufficient for 
providing distance-aware event reminders or distance-aware 
warnings of scheduling conflicts. In some of these embodi 
ments, the calendar system identifies the likely location of a 
meeting based on either the default locations of the partici 
pants (e.g., using the building-level default location shared by 
the most participants, or in the absence of any Such location, 
the default location of the requester), or the locations (in 
ferred, or known) of the participants prior to the event or 
meeting. For example, if the location(s) of event(s) attended 
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by participants prior to the event having the inexactly location 
information can be determined, then that information can be 
used to identify a likely location of the meeting. In these 
embodiments, a set of rules is used to determine what infor 
mation to use for establishing the likely location of a meeting. 
Such rules typically give preference to information consid 
ered most likely to be accurate, and give decreasing prefer 
ence to Sources of information considered to be increasing 
less likely to be accurate. 
0123. In some embodiments, when event information for a 
preceding event (sometimes called a “preceding meeting for 
convenience, although the preceding event need not be a 
“meeting) with multiple attendees includes inexact location 
information, server 112 identifies the actual location of the 
preceding event in accordance with the locations of one or 
more attendees (e.g., obtained from position sensing devices 
or mobile phone devices associated with the one or more 
attendees). In some embodiments, server 112 identifies the 
actual location of the preceding event in accordance with the 
locations of two or more attendees, to improve accuracy in 
identifying the actual location (e.g., averaging, most popu 
lated location, etc.). In some embodiments, server 112 
accesses and uses the invitee acceptance status of a preceding 
event (user actions 422 in entry 400 for the preceding event), 
So as to avoid using the location of a preceding event as the 
likely preceding location of invitees who have not accepted an 
invitation to the preceding event. Similarly, when the infor 
mation for a recurring event includes inexact location infor 
mation, the actual location of the recurring event can be 
determined inaccordance with the historic locations of one or 
more attendees (e.g., obtained from position sensing devices 
or mobile phone devices associated with the one or more 
attendees) of prior instances of the recurring event. 
0124. In some embodiments, when server 112 cannot 
determine the location of a meeting, server 112 uses a default 
location for the meeting (e.g., the default location of the 
requester) to determine travel time. In some other embodi 
ments, server 112 does not provide distance-aware meeting 
reminders and/or distance aware warnings of scheduling con 
flicts, with respect to a particular meeting or a Subsequent 
meeting, when the location of the particular meeting is 
unknown due to the provision of inexact location information 
by the meeting requester. 
0.125. After obtaining the origin of the respective user, 
server 112 determines a travel time for the respective user to 
travel from the origin to the event location (614). For 
example, server 112 determines a travel time by retrieving a 
travel time corresponding to the origin and the destination 
(e.g., the event location) from travel time database 120. 
0126. In some embodiments, determining the travel time 
includes additional steps as described with reference to FIG. 
6B. 

0127. In some embodiments, determining the travel time 
includes determining a pathway from the origin to the event 
location (622). When there are multiple pathways from an 
origin to a destination, server 112 determines a pathway and 
determines the travel time corresponding to the determined 
pathway. In some embodiments, after determining a pathway, 
server 112 determines the travel time by retrieving the travel 
time from travel time database 120 based on the origin, the 
event location, and the determined pathway. 
0128. In some embodiments, the pathway consists of a 
plurality of segments, and server 112 determines the travel 
time by retrieving the travel time for the plurality of segments 
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and Summing up the retrieved travel times. In one example, 
the pathway from the building A to the building B includes a 
segment from the building A to a building C, and a segment 
from the building C to the building B. Server 112 retrieves the 
travel for each segment, and adds the two travel times to 
determine the travel time from the building A to the building 
B 

0129. In some embodiments where travel time database 
120 is a sparse lookup table based on geographic level, server 
112 determines the travel time by retrieving the travel time for 
each geographic level, and Summing up the retrieved travel 
times. In one example, the travel involves traveling from a 
building Dina city X to a building E in a cityY, where the user 
preference is to drive between the two cities. One potential 
pathway includes walking from the building D to a car in a 
first parking lot; driving from the first parking lot to a high 
way; driving on the highway from the city X to the city Y: 
driving from the highway to a second parking lot next to the 
building E; and walking from the second parking lot to the 
building E. Server 112 determines the travel time by adding 
travel time for each segment of the pathway (e.g., 5 minute 
walking to the first parking lot; 10 minute driving to the 
highway; 1 hour driving to the cityY; 20 minute driving to the 
second parking lot, 3 minute walk to the building E). 
0.130. In some other embodiments, server 112 ignores 
travel times for geographic levels lower than the most signifi 
cant geographic level by a predetermined threshold. In the 
above example, if the geographic levels include “intercity 
driving”, “city driving (e.g., driving to and from a highway), 
“long distance walking, and 'short distance walking (e.g., 
walking between a parking lot and a building), the most 
significant geographic level is the intercity driving between 
the two cities. If the predetermined threshold is one level, the 
“short distance walking is lower than the “intercity driving 
by more than one level. Then, server 112 ignores the travel 
time for short distance walking (e.g., the travel from the 
building D to the first parking lot and the travel from the 
second parking lot to the building E) in determining the travel 
time from the origin to the event location. However, as “city 
driving is within one level from the “intercity driving, 
server 112 includes the city driving times in determining the 
travel time. In this example, server 112 adds the travel time for 
the most significant geographic level (intercity driving: 1 
hour from the city X to the city Y) and the travel times for city 
driving (10 minute driving to the highway, and 20 minute 
driving from the highway) to determine the travel time from 
the origin to the event location. 
I0131. In some embodiments, determining the pathway 
includes calculating a distance from the origin to the event 
location (624). For example, when calendar system 108 
includes or has access to a map database 126, server 112 
retrieves the distance information from the map database 126. 
In some embodiments, server 112 calculates the distance 
from the origin to the event location by adding distances 
between intermediate points available in a map database. In 
one example, the map database 126 does not include a dis 
tance between the building A and the building B, but includes 
the distance between the building A and the building C, and 
the distance between the building C and the building B. Then, 
server 112 calculates the distance from the building A to the 
building B by adding the two distances. In some other 
embodiments, when calendar system 108 includes or has 
access to a map server 130, server 112 requests and receives 
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the distance information from the map server 130 at least for 
a Subset of the segments between the origin and the destina 
tion. 
0132. In some embodiments, server 112 determines the 
pathway in accordance with the distance. For example, server 
112 selects the pathway with the shortest distance. 
0133. In some embodiments, determining the pathway 
further includes determining a mode of travel based on the 
distance (626). In one example, user preferences for a respec 
tive userstored in user information database 116 includes that 
the respective user prefers to walk when the travel distance is 
less than 2 miles and prefers to drive a car when the travel 
distance is more than 2 miles. In this example, if the distance 
from an origin to a destination is less than 2 miles, server 112 
determines that the mode of travel for the pathway is walking. 
0134. In some embodiments, determining the travel time 
includes determining the travel time based on the mode of 
travel. In one example, server 112 determines the travel time 
by dividing the pathway distance by an estimated speed of 
travel. In another example in which multiple modes of travel 
are possible, server 112 determines the travel time by dividing 
the pathway distance by an estimated speed of travel for the 
respective mode of travel. In some embodiments, travel time 
database 120 includes the travel time records for a plurality of 
modes of travel from origins to destinations, and server 112 
retrieves the travel time for the mode of travel. 
0135) In some embodiments, determining the pathway 
includes identifying a plurality of candidate pathways from 
the origin to the event location, and selecting a pathway from 
the plurality of candidate pathways based on a predefined 
criteria (628). In some embodiments, travel time database 120 
includes a plurality of pathways from the origin to the event 
location. In some other embodiments, map database 126 or 
map server 130 provides a plurality of pathways from the 
originto the event location. Server 112 identifies a plurality of 
candidate pathways by retrieving/requesting the pathways 
from travel time database 120, map database 126, or map 
Server 130. 

0136. In some embodiments, server 112 selects a pathway 
that best matches the predefined criteria. Alternatively, server 
112 selects one of the pathways that match the predefined 
criteria. 
0.137 In some embodiments, the predefined criteria 
includes a user preference (630). For example, the user pref 
erence (e.g., stored in user information database 116) can be 
any of the set consisting of highway V. local road, going 
through a building V. going around the building, driving V. 
public transportation, and driving V. walking. The user pref 
erence can also include mobility limitations of the user. In 
Some embodiments, server 112 compares respective path 
ways and the user preference, and deselects pathways that do 
not meet the user preferences. For example, when the user 
preferences include avoiding stairways, server 112 deselects 
pathways that include travel on stairways from the identified 
plurality of pathways. 
0.138. In some embodiments, the predefined criteria 
includes an estimated travel time from the origin to the event 
location for each candidate pathway (632). For example, 
server 112 obtains an estimated travel time for each candidate 
pathway by retrieving the travel time from travel time data 
base 120. Then, server 112 selects a pathway with the shortest 
travel time. 
0.139. In some embodiments, determining the pathway 
includes identifying the pathway characteristics (634). For 
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example, pathway characteristics include different floors, dif 
ferent buildings, potential traffic, distance further than the 
walking distance for a respective user (and therefore having to 
use a mode of travel other than walking), etc. In various 
embodiments, server 112 identifies the pathway characteris 
tics by retrieving the pathway characteristics from one or 
more of travel time database 120, map database 126, and map 
Server 130. 

0140. In some embodiments, determining the travel time 
includes obtaining a representative travel time from the origin 
to the event location from a travel time database (636). In one 
example, travel time database 120 includes a representative 
travel time, and server 112 obtains the representative travel 
time from travel time database 120. In some other embodi 
ments, server 112 obtains the representative travel time by 
adding representative travel time for respective segments for 
the pathway. In other embodiments, server 112 obtains the 
representative travel time by calculating respective travel 
time for a respective segment (e.g., by dividing the distance 
for the respective segment by an estimated speed of travel). 
0.141. In some embodiments, server 112 updates travel 
time database 120 in accordance with actual travel times of 
the respective user (638). For example, server 112 determines 
the arrival of the respective user at the event location by 
comparing the location of the respective user and the event 
location. Then, server 112 updates the travel time database in 
accordance with actual travel time of the respective user. In 
some other embodiments, server 112 tracks the location of the 
respective user from a position sensing device 104 or a mobile 
phone device and determines the travel time for respective 
segment of the pathway that the respective user has traveled. 
Then server 112 updates travel time database 120 for the 
respective traveled segment. 
0142. In some embodiments, determining a travel time 
includes rounding the travel time based on a predetermined 
time increment. In one example when the predetermined time 
increment is five minutes and the travel time is fourteen 
minutes, server 112 determines the travel time to be fifteen 
minutes by rounding fourteen minutes to the nearest incre 
ment of five minutes (i.e., fifteen is the closest number to 
fourteen among increments offive). In another example when 
the predetermined time increment is ten minutes and the 
travel time is twenty-one minutes, server 112 determines the 
travel time to be twenty minutes (i.e., twenty is the closest 
number to twenty-one among increments often). 
0143. In some other embodiments, determining a travel 
time includes rounding up the travel time based on a prede 
termined time increment. In one example when the predeter 
mined time increment is five minutes and the travel time is 
twelve minutes, server 112 determines the travel time to be 
fifteen minutes by rounding up twelve minutes to the closest 
five minute increment (i.e., fifteen is the smallest number 
among increments of five that is not less than twelve). In 
another example, when the predetermined time increment is 
ten minutes and the travel time is twenty-one minutes, server 
112 determines the travel time to be thirty minutes (i.e., thirty 
is the Smallest number among increments often that is not less 
than twenty-one). 
0144. After determining the travel time, server 112 deter 
mines an event reminder time for the respective event, in 
accordance with the event start time and travel time (616). 
The event reminder time includes a time at which the respec 
tive user is to be provided a reminder of the respective event. 
In some embodiments, the event reminder time is a time 
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preceding the event start time by the travel time. For example, 
if the event start time is 3:00 p.m. and the travel time is one 
hour, the event reminder time is 2:00 p.m. (one hour before 
3:00 p.m.). In another example, if the event start time is 11:00 
a.m. and the travel time is fifteen minutes, the event reminder 
time is 10:45 a.m. (fifteen minutes before 11:00 a.m.). 
0145. In some embodiments, server 112 stores the event 
reminder time in the event database 118. For example, server 
112 updates the event database 118 with the event reminder 
time. 
0146 In some embodiments, determining the event 
reminder time includes adjusting the event reminder time in 
accordance with a buffer. The buffer is an additional time 
interval to provide the respective user time to prepare for 
travel or to account for potential delays during the travel. In 
some embodiments, the buffer is a fixed amount of time. In 
one example, when the event reminder time based on travel 
time is 2:45 p.m. and the buffer is five minutes, server 112 
revises the event reminder time to 2:40 p.m. (i.e., five minutes 
before 2:45 p.m.). In other embodiments, the buffer is a pre 
determined fraction of the travel time. In one example where 
the travel time is one hour and the predetermined percentage 
is ten percent, server 112 revises the event reminder time by 
six minutes (i.e., ten percent of one hour). In some embodi 
ments, the buffer is a sum of both a fixed amount of time and 
a fraction of the travel time. 

0147 In some embodiments, server 112 maintains two 
event reminder times: one based on a predetermined time 
interval before the event, and the other based on the origin of 
the respective user and the travel time. In some embodiments, 
server 112 provides at least one event time reminder, based on 
the predetermined time interval before the event. In some 
other embodiments, server 112 does not provide a reminder if 
the respective user is already at the event location before the 
event reminder time. 
0148. In some embodiments, the server provides a 
reminder of the respective event to the respective user at the 
event reminder time (618). In one example, server 112 indi 
cates the event reminder time by updating the calendar data 
120 for the respective user. In another example, server 112 
provides a calendar display page containing the event 
reminder time to the respective user. 
0149. In some embodiments, server 112 updates the 
reminder time at a predetermined time interval prior to the 
event. For example when the predetermined time interval is 
one hour before a respective event, server 112 determines the 
event reminder time one hour before the event. In addition, 
server 112 optionally updates the predetermined time interval 
(e.g., to thirty minutes) so that server 112 updates the event 
reminder time at the revised time interval prior to the event 
(e.g., thirty minutes prior to the event) to account for any 
changes (e.g., change to the event location, cancellation, 
travel of the respective user) that may occur during the inter 
vening time (i.e., from one event reminder time update to a 
next event reminder time update). 
0150. In some embodiments, the server provides the event 
reminder time to a client device of the respective user (620). 
For example, server 112 sends the event reminder time to 
client 102 of the respective user, and client 102 presents the 
reminder to the respective user at the event reminder time. For 
example, the event reminder time is provided to one or more 
clients 102 associated with the user, and at least one of those 
clients presents the reminder to the respective user at the event 
reminder time. 
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0151 FIG. 7 is a flowchart illustrating processes per 
formed by a client 102 and a calendar system 108, in accor 
dance with some embodiments. It will be appreciated by 
those of ordinary skill in the art that one or more of the acts 
described may be performed by hardware, software, or a 
combination thereof, as may be embodied in one or more 
computing systems. In some embodiments, portions of the 
process performed by calendar system 108 can be performed 
by client 102. 
0152 Client 102 sends event information to calendar sys 
tem 108 (sometimes called sever system 108) (702), and 
calendar system 108 performs initial processing of the event 
information (704). In some embodiments, initial processing 
includes parsing the event information to extract information 
recordable in an event database entry (e.g., event database 
entry 400-x in FIG. 4). Calendar system 108 stores event 
information in event database (706). 
0153. In some embodiments, client 102 initiates event 
database synchronization (708). In other embodiments, cal 
endar system 108 initiates event database synchronization 
(710). Once event database synchronization is initiated, client 
102 and calendar system 108 communicate with each other to 
synchronize the client and server event databases. In some 
embodiments, synchronizing the event databases includes 
synchronizing event reminder time. In some embodiments 
when client 102 determines an event reminder time, calendar 
system 108 copies the event reminder time in client 102 
during event database synchronization. In some other 
embodiments when the calendar system 108 determines an 
event reminder time, client 102 copies the event reminder 
time in calendar system 108 during event database synchro 
nization. In other embodiments when both the calendar sys 
tem 108 and the client 102 determine an event reminder time, 
whether client 102 copies from calendar system 108 or vice 
versa depends on whether client 102 or calendar system 108 
determined the event reminder time last. Stated another way, 
during event database synchronization, the last determined 
value of a respective event reminder time prevails and is 
copied to the other system. After the event database synchro 
nization, the event reminder time in client 102 matches the 
event reminder time in calendar system 108. 
0154 Calendar system 108 receives a triggering event 
(712), and retrieves event information (714). In some embodi 
ments, calendar system 108 retrieves event information from 
event database 118. 
0.155. In addition to retrieving event information, calendar 
system 108 obtains an origin of the respective user (718). In 
some embodiments, the calendar system 108 obtains the ori 
gin of the respective user as described with reference to opera 
tion 606 (FIG. 6A). 
0156 After obtaining the origin of the respective user, 
calendar system 108 determines a travel time to the event 
location (720). In some embodiments, calendar system 108 
determines the travel time as described with reference to 
operation 614. 
0157. After determining the travel time, calendar system 
108 determines an event reminder time (722). In some 
embodiments, calendar system 108 determines the event 
reminder time as described with reference to operation 616. 
0158. In some embodiments, client 102 requests the event 
reminder time (724), and calendar system 108 sends the event 
reminder time to client 102 in response to the request. In other 
embodiments, calendar system 108 transmits the event 
reminder time to client 102 without a request from client 102. 
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For example, calendar system 108 sends the event reminder 
time at a predetermined time. The predetermined time can be, 
for example, a predetermined time of the day, or a predeter 
mined time interval before the event reminder time. 
0159) Client 102 receives the event reminder time (726). 
In some embodiments, client 102 stores the event reminder 
time as reminder data (e.g., reminder data 324 in FIG. 3). 
0160 Client 102 presents an event reminder to the respec 

tive user at the event reminder time (728). In some embodi 
ments, reminder module 316 (in FIG. 3) presents the event 
reminder to the respective user at the event reminder time. In 
other embodiments, the event reminder is presented as part of 
a calendar display page (e.g., calendar display page 318 in 
FIG.3). 
0161 FIGS. 8A-8C are flowcharts representing a method 
800 of providing scheduling assistance, in response to a 
request from a requester for scheduling a meeting, in a cal 
endar system (e.g., calendar system 108), in accordance with 
Some embodiments. In certain embodiments, calendar sys 
tem 108 includes a server (e.g., server 112). The server pro 
vides Scheduling assistance in response to a request from a 
requester for Scheduling a meeting (802). 
0162. In some circumstances, the request from a requester 
for scheduling a meeting includes a request for scheduling a 
new meeting. In some other circumstances, the request for 
scheduling a meeting includes a request for rescheduling a 
meeting in the calendar (e.g., changing the meeting time). In 
yet other circumstances, the request for Scheduling a meeting 
includes a request to add one or more additional invitees to a 
meeting in the calendar. 
0163 The request includes a meeting location and a meet 
ing start time. The server extracts the meeting location and the 
meeting start time from the request (804). In some embodi 
ments, the request is stored in event database 118. In other 
embodiments, the request is stored in the frontend server 122, 
or in memory 206 of server 108 or server 112. Server 112 
retrieves the request and extracts the meeting location and the 
meeting start time from the request. Any calendar system 
records linked to or associated with the request that contain 
meeting time and start time information are considered to be 
part of the request for purposes of extracting information Such 
as the meeting location and meeting start time. 
0164. The server also retrieves, from an event database, 
event information for a preceding event occurring before the 
meeting, including an event location and an event end time 
(806). In some embodiments, retrieving event information for 
the preceding event includes identifying the preceding event, 
if any. When multiple events occur before a meeting, the 
preceding event is a closest event that occurs before the meet 
ing. For example when the requester is scheduled to attend 
one-hour meetings at 9:00 a.m., 12:00 p.m., and 3:00 p.m., 
and a newly requested meeting starts at 2:00 p.m., server 112 
identifies the 12:00 p.m. meeting as the preceding event 
occurring before the 2:00 p.m. meeting. After identifying the 
12:00 p.m. meeting as the preceding event, server 112 
retrieves event information for the 12:00 p.m. meeting from 
the event database. In some embodiments, the event informa 
tion stored in the event database includes the event start time 
and the duration instead of the event end time. In such 
embodiments, server 112 determines the eventend time based 
on event information stored in the event database. Such as the 
event start time and the duration. 
0.165. After retrieving the event location and the eventend 
time, the server determines travel time from the event location 
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to the meeting location (808). For example, server 112 deter 
mines a travel time by retrieving a travel time corresponding 
to the event location (as a starting point) and the meeting 
location (as a destination) from travel time database 120. 
0166 In some embodiments, determining the travel time 
includes identifying a location near the event location or the 
meeting location. The identified location is a location for 
which travel time database 120 includes travel time informa 
tion. In some embodiments, determining the travel time also 
includes determining whether travel time database 120 
includes or does not include travel time information for the 
event location or the meeting location. 
0167. In one example, when the requester travels from the 
event location, conference room ABC, to the meeting loca 
tion, conference room XYZ, travel time database 120 does 
not include travel time information for the conference room 
ABC. When server 112 determines that travel time database 
120 does not include travel time information for conference 
room ABC, it identifies a location near the event location, for 
example a conference room DEF. In this example, travel time 
database 120 includes the travel time from the conference 
room DEF to the conference room XYZ. 

(0168. In some embodiments, server 112 identifies the 
location near the event location or the meeting location in 
accordance with the map server 130 and travel time database 
120. In some other embodiments, travel time database 120 
includes location information for the starting point (i.e., ori 
gin) and the ending point (i.e., destination). For example, 
travel time database 120 additionally includes that the con 
ference room DEF is located in the north-west corner of the 
eighth floor. If the map database 126 or the map server 130 
includes information that the conference room ABC is also 
located in the north-west corner of the eighth floor, server 112 
determines that the conference rooms ABC and DEF are 
located close to each other, and that the travel time from the 
conference room DEF represents the travel time from the 
conference room ABC. 
0169. In some embodiments, determining the travel time 
includes additional steps as described with reference to FIG. 
8B. 

0170 In some embodiments, determining the travel time 
includes determining a pathway from the event location to the 
meeting location (816). When there are multiple pathways 
from the event location to the meeting location, server 112 
determines a pathway and determines the travel time corre 
sponding to the determined pathway. In some embodiments, 
after determining a pathway, server 112 determines the travel 
time by retrieving the travel time from travel time database 
120 based on the event location, the meeting location, and the 
determined pathway. 
0171 In some embodiments, determining the pathway 
includes calculating a distance from the event location to the 
meeting location (818). For example, when calendar system 
108 includes or has access to a map database 126, server 112 
retrieves the distance information from the map database 126. 
In some embodiments, server 112 calculates the distance 
from the event location to the meeting location by adding 
distances between intermediate points available in the map 
database. 
0172. In some embodiments, determining the pathway 
further includes determining a mode of travel based on the 
distance (820). As described with reference to operation 626, 
in one example userpreferences for a respective user stored in 
user information database 116 includes that the respective 
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userprefers to walk when the distance is less than 2 miles and 
prefers to drive a car when the travel distance is more than 2 
miles. In this example, if the distance from an origin to a 
destination is less than 2 miles, server 112 determines that the 
mode of travel for the pathway is walking. 
0173. In some embodiments, determining the pathway 
includes identifying a plurality of candidate pathways from 
the event location to the meeting location, and selecting a 
pathway from the plurality of candidate pathways based on a 
predefined criteria (822). As discussed above with reference 
to operation 628, in some embodiments, travel time database 
120 includes a travel time information for a plurality of path 
ways from the event location (as an origin) to the meeting 
location (as a destination). In some other embodiments, map 
database 126 or map server 130 provides a plurality of path 
ways from the event location to the meeting location. Server 
112 identifies a plurality of candidate pathways by retrieving/ 
requesting the pathways from travel time database 120, map 
database 126, or map server 130. 
0.174. When more than one pathway matches the pre 
defined criteria, server 112 selects one of pathways that match 
the predefined criteria. In some embodiments, server 112 
selects a pathway that best matches the predefined criteria. 
0.175. In some embodiments, the predefined criteria 
include a user preference (824). As described with reference 
to operation 630, the user preference can be one of the set 
consisting of highway V. local road, going through a building 
V. going around the building, driving V. public transportation, 
and driving V. walking. The user preference can also include 
mobility limitations of the user. In some embodiments, the 
server compares respective pathways with the user prefer 
ence, and deselects pathways that do not meet the user pref 
erences. For example, when the user preferences include 
avoiding stairways, the server deselects pathways that include 
travel on stairways from the identified plurality of pathways. 
0176). In some embodiments, the predefined criteria 
include an estimated travel time from the event location to the 
meeting location for each candidate pathway (826). For 
example, server 112 obtains an estimated travel time for each 
candidate pathway by retrieving the travel time from travel 
time database 120. Then, server 112 selects a pathway with 
the shortest travel time. 
0177. In some embodiments, determining the pathway 
includes identifying the pathway characteristics (828). As 
described with reference to operation 634, pathway charac 
teristics include for example, different floors, different build 
ings, potential traffic, distance further than the walking dis 
tance for a respective user (and therefore having to use a mode 
of travel other than walking), etc. In various embodiments, 
server 112 identifies the pathway characteristics by retrieving 
the pathway characteristics from one or more of travel time 
database 120, map database 126, and map server 130. 
0178. In some embodiments, determining the travel time 
includes obtaining a representative travel time from the event 
location to the meeting location from a map server (830). In 
various embodiments, when server 112 includes or has access 
to map server 130, server 112 obtains the representative travel 
time from map server 130. In some embodiments, map server 
130 is a remote map server, which is located remotely from 
calendar system 108. 
0179. In some embodiments, determining the travel time 
includes obtaining a representative travel time from the event 
location to the meeting location from a travel time database 
(832). As described with reference to operation 636, in some 

May 31, 2012 

embodiments, travel time database 120 includes a represen 
tative travel time, and server 112 obtains the representative 
travel time from travel time database 120. In some other 
embodiments, server 112 obtains the representative travel 
time by adding representative travel time for respective seg 
ments for the pathway. In other embodiments, server 112 
obtains the representative travel time by calculating respec 
tive travel time for a respective segment (e.g., by dividing the 
distance for the respective segment by an estimated speed of 
travel). 
0180. In some embodiments, the server updates the travel 
time database in accordance with actual travel times of the 
respective user (834). As described with reference to opera 
tion 638, server 112 for example, determines the arrival of the 
respective user (e.g., a requester) at the event location by 
comparing the location of the respective user and the event 
location. In some other embodiments, server 112 tracks the 
location of the respective user from a position sensing device 
104 or a mobile phone device and determines the travel time 
for a respective segment of the pathway that the respective 
user has traveled. Then the server updates travel time database 
120 for respective traveled segment. 
0181. After determining the travel time, the server identi 
fies a potential travel time scheduling conflict when the travel 
time exceeds a time difference between the event end time 
and the meeting start time (810 in FIG. 8A). For example, the 
preceding event ends at 3:00 p.m., and the requested meeting 
starts at 3:30 p.m. If the travel time from the event location to 
the meeting location is more than 30 minutes (e.g., 45 min 
utes), the travel time exceeds a time difference between the 
event end time and the meeting start time, and server 112 
identifies a potential travel time scheduling conflict. 
0182. The server provides notification of the potential 
travel time scheduling conflict to the requester (812). In some 
embodiments, the notification includes just a fact that there is 
a potential travel time scheduling conflict. For example, the 
notification includes a flag that indicates a potential travel 
time scheduling conflict. Optionally, if no potential travel 
time scheduling conflict is identified (at operation 810), a flag 
or other indicator is produced to indicate that no potential 
travel time scheduling conflict has been identified. Alterna 
tively, if no potential travel time scheduling conflict is iden 
tified (at operation 810), no notification of a scheduling con 
flict is provided to the requester. In other embodiments, the 
notification of the potential travel time scheduling conflict 
includes other information including two or more selected 
from the group consisting of the preceding event end time, 
the meeting start time, the travel time, and identification of the 
person (e.g., an invitee) for whom the potential travel time 
scheduling conflict has been identified. Based on the infor 
mation included in the notification, the requester may decide 
to schedule the meeting at the requested time despite the 
potential travel time scheduling conflict, or may decide to 
schedule the meeting at another time or location. 
0183 In some embodiments, server 112 provides the noti 
fication by transmitting the notification to the client 102 asso 
ciated with the requester. In other embodiments, the server 
posts the notification, which can be retrieved by client 102. In 
Some embodiments, server 112 includes notification as part of 
calendar display page (e.g., calendar display page 318 as 
stored in client 102). In other embodiments, server 112 pro 
vides notification separately. 
0184. Some meetings include one or more invitees, and 
the meeting request for Such a meeting typically includes a list 
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of invitees. In some embodiments, handling a meeting request 
with a list of invitees includes additional steps (814), as 
described with reference to FIG. 8C. 
0185. The server extracts from the request the list of invi 
tees (840). As described with reference to 804, in some 
embodiments, the request is stored in event database 118. In 
other embodiments, the request is stored in the front end 
server 122, or in memory 206 of server 108 or server 112. 
Server 112 retrieves the request and extracts the list of invitees 
from the request. 
0186. In some embodiments, the server also retrieves from 
the event database a plurality of preceding events occurring 
before the meeting (842). Each preceding event includes an 
event associated with at least one of the invitees and requester. 
Server 112 retrieves respective preceding events for at least 
one of the invitees and requester. 
0187. For example, when the requested meeting at 3:00 
p.m. involves the requester R, and two invitees S and T. server 
112 retrieves respective preceding events for the requester R, 
invitee S, and invitee.T. In this example, the requester Rhas a 
preceding event starting at 1:00 p.m. and ending at 2:00 p.m., 
the invitee S's preceding event starting at 11:00 a.m. and 
ending at 1:00 p.m., and the invitee T's preceding event start 
ing at 1:30 p.m. and ending at 2:45 p.m. Server 112 retrieves 
R’s 1:00 p.m. meeting, S's 11:00 a.m. meeting, and T's 1:30 
p.m. meeting from the event database. Server also extracts 
event location and event end time for respective preceding 
events. This example is summarized in the following table. 

Preceding Preceding Preceding 
Event Event Event 

Attendee Start time End time Location 

Requester R 1:00 p.m. 2:00 p.m. ABC 
Invitee S 11:00 a.m. 1:00 p.m. DEF 
Invitee T 1:30 p.m. 2:45 p.m. GHI 

0188 In some embodiments, server 112 retrieves preced 
ing events for all the invitees and the requester. As discussed 
with reference to 806, in some embodiments, retrieving event 
information for the preceding event includes identifying the 
preceding event. 
0189 In some embodiments, the server determines a 
respective travel time from an event location associated with 
each of the preceding events to the meeting location (844). 
Each respective travel time further corresponds to the event 
end time of a corresponding event. Various methods for deter 
mining the travel time are described above with reference to 
operation 808 and FIG. 8B, and thus are not repeated here. 
0190. In one example, if the meeting location is XYZ, the 
travel times are as follows. 

Preceding Preceding Preceding 
Event Event Event Travel Time 

Attendee Starting time End time Location to XYZ 

Requester R 1:00 p.m. 2:00 p.m. ABC 30 minutes 
Invitee S 11:00 a.m. 1:00 p.m. DEF 60 minutes 
Invitee T 1:30 p.m. 2:45 p.m. GHI 20 minutes 

0191 In some embodiments, the server identifies a poten 
tial travel time scheduling conflict when at least one of the 
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respective travel times exceeds a corresponding time differ 
ence between the corresponding eventend time and the meet 
ing start time (846). 
0.192 In the above example, the time difference between 
the corresponding event end time and the meeting start time is 
as follows. 

Time Difference 
Between Event 

Preceding Preceding Travel End Time and 
Event Event Time Meeting Start 

Attendee Starting time End time to XYZ Time at 3:00 p.m. 

Requester R 1:00 p.m. 2:00 p.m. 30 minutes 60 minutes 
Invitee S 11:00 a.m. 1:00 p.m. 60 minutes 120 minutes 
Invitee T 1:30 p.m. 2:45 p.m. 20 minutes 15 minutes 

0193 In this example, for R's 1:00 p.m. event, the respec 
tive travel time (30 minutes) does not exceed the correspond 
ing time difference (60 minutes) between the corresponding 
event end time and the meeting start time. For S's 11:00 a.m. 
event, the respective travel time (60 minutes) does not exceed 
the corresponding time difference (120 minutes) between the 
corresponding event end time and the meeting start time. For 
T's 1:30 p.m. event, the respective travel time (20 minutes) 
exceeds the corresponding time difference (15 minutes) 
between the corresponding event end time and the meeting 
start time. Because at least one of the respective travel times 
(in this example, T's travel time) exceeds the corresponding 
time difference between the corresponding event end time 
and the meeting start time, the server identifies a potential 
travel time scheduling conflict. 
0194 In some embodiments, the server provides notifica 
tion of the potential travel time scheduling conflict to the 
requester (848). In some embodiments, the notification 
includes just a fact that there is a potential travel time sched 
uling conflict (e.g., a flag that indicates a potential travel time 
scheduling conflict). In other embodiments, the notification 
includes other information including two or more selected 
from the group consisting of the invitee with a potential 
travel time scheduling conflict, the end time of the event with 
the potential travel time scheduling conflict, the meeting start 
time, and the travel time for the invitee with the potential 
travel time scheduling conflict. Based on the information 
included in the notification, the requester may decide to 
schedule the meeting at the requested time despite the poten 
tial travel time scheduling conflict, or may decide to schedule 
the meeting at another time or location. 
0.195. In some embodiments, server 112 provides notifi 
cation by transmitting the notification to the client 102 asso 
ciated with the requester. In other embodiments, the server 
posts the notification, which can be retrieved by the client 
102. In some embodiments, server 112 includes notification 
as part of calendar display page (e.g., calendar display page 
318 as stored in client 102). In other embodiments, server 112 
provides notification separately. 
(0196. FIGS. 9A-9C are flowcharts illustrating processes 
performed by client(s) and a server System, in accordance 
with some embodiments. It will be appreciated by those of 
ordinary skill in the art that one or more of the acts described 
may be performed by hardware, software, or a combination 
thereof, as may be embodied in one or more computing sys 
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tems. In some embodiments, portions of the process per 
formed by calendar system 108 can be performed by client 
102. 
(0197). In FIG.9A, client 102 is a computer or other device 
used by a meeting requester. Client 102 sends a request for 
scheduling a meeting to a calendar system 108 (902). The 
calendar system 108 responds by extracting a meeting loca 
tion and a meeting start time from the request (904), and 
retrieving event information for a preceding event occurring 
before the meeting (906). In some embodiments, the calendar 
system 108 extracts the meeting location and the meeting start 
time as described above with reference to operation 804. In 
some embodiments, the calendar system 108 retrieves event 
information as described above with reference to operation 
806. 
0198 Based on the meeting location and the event loca 

tion, calendar system 108 determines travel time from the 
event location to the meeting location (908). In some embodi 
ments, the calendar system 108 determines the travel time as 
described above with reference to operation 808. 
(0199 Based on the travel time and the time difference 
between the event end time and the meeting start time, cal 
endar system 108 identifies a potential travel time scheduling 
conflict (910). In some embodiments, the calendar system 
108 identifies the potential travel time scheduling conflict as 
described above with reference to operation 810. 
0200. The calendar system 108 provides notification of the 
potential travel time scheduling conflict (912). In some 
embodiments, the calendar system 108 provides notification 
of the potential travel time scheduling conflict as described 
above with reference to operation 812. 
0201 Client 102 receives notification of the potential 

travel time scheduling conflict (914). In some embodiments, 
client 102 receives the notification via network interface 304 
and networking communication module 312. 
0202 Client 102 presents notification of the potential 

travel time scheduling conflict to the requester (916). In some 
embodiments, client 102 presents the notification in calendar 
display page 318. In some embodiments, client 102 presents 
the notification on GUI 111. 
0203 When there is potential travel time scheduling con 

flict, the requester may decide to schedule (or try to schedule) 
the meeting at a different time. In that circumstance, client 
102 sends a request for scheduling a meeting at a different 
time (918). In response, calendar system 108 repeats the 
process described above (904–912). 
0204. In FIG. 9B, client 102-1 is a computer or other 
device used by a meeting requester. Client 102-1 sends a 
request for scheduling a meeting to a calendar system 108 
(902). Calendar system 108 responds by extracting a meeting 
location and a meeting start time from the request (922). In 
Some embodiments, calendar system 108 extracts the meeting 
location and the meeting start time as described above with 
reference to operation 804. In addition, calendar system 108 
extracts a list of invitees (924). In some embodiments, calen 
dar system 108 extracts the list of invitees as described above 
with reference to operation 840. 
0205 Server system retrieves event information for pre 
ceding events occurring before the meeting for respective 
invitees (926). In some embodiments, calendar system 108 
retrieves event information as described above with reference 
to operation 842. In other embodiments, when clients 102 
store the most current event information, calendar system 108 
retrieves event information for preceding events by synchro 
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nizing with respective clients (e.g., clients 102-2 through 
102-in) associated with the respective invitees, or by retrieving 
the event information from the respective clients. 
0206 Based on the event location associated with each of 
the preceding events, the meeting location, and the event end 
time of a corresponding event, calendar system 108 deter 
mines travel time from the event location to the meeting 
location for respective invitees (928). In some embodiments, 
calendar system 108 determines the travel time as described 
above with reference to operation 844. 
0207 Based on the travel time and the time difference 
between the event end time and the meeting start time, cal 
endar system 108 identifies a potential travel time scheduling 
conflict for respective invitees (930). In some embodiments, 
the calendar system 108 identifies the potential travel time 
scheduling conflict as described above with reference to 
operation 846. 
0208. The calendar system 108 provides notification of the 
potential travel time scheduling conflict (932) to client 102-1 
(the client used by the requester). 
(0209 Client 102-1 receives notification of the potential 
travel time scheduling conflict (934). In some embodiments, 
client 102-1 receives the notification via network interface 
304 and networking communication module 312. 
0210 Client 102-1 presents notification of the potential 
travel time scheduling conflict to the requester (936). In some 
embodiments, client 102-1 presents the notification in calen 
dar display page 318. In some embodiments, client 102-1 
presents the notification on GUI 111. 
0211. In some embodiments depicted in FIG. 9C, client 
102-1 sends to a calendar system 108 a meeting invitation to 
an invitee (940). Stated another way, client 102-1 sends a 
request to calendar system 108 to send a meeting invitation to 
an invitee. Calendar system 108 responds by extracting a 
meeting location and a meeting start time from the invitation 
(942). In some embodiments, calendar system 108 extracts 
the meeting location and the meeting start time as described 
with reference to 804 (except that such information is 
retrieved from the invitation, rather than from the request). 
Alternately, the request sent by client 102-1 identifies the 
meeting or event, but does not include the meeting location 
and meeting start time, in which case that information is 
retrieved from event database 118 of calendar system 108. 
0212 Server system retrieves (from event database 118) 
event information for preceding events occurring before the 
meeting for respective invitees, the preceding event compris 
ing a calendar event in a calendar associated with the invitee 
(944). The event information includes an event location and 
an event end time. In some embodiments, calendar system 
108 retrieves event information as described above with ref 
erence to operation 806. In other embodiments, calendar sys 
tem 108 retrieves event information as described above with 
reference to operation 842. 
0213 Based on the event location and the meeting loca 
tion, calendar system 108 determines travel time from the 
event location to the meeting location (945). In some embodi 
ments, calendar system 108 determines the travel time as 
described above with reference to operation 808. 
0214 Based on the travel time and the time difference 
between the event end time and the meeting start time, cal 
endar system 108 identifies a potential travel time scheduling 
conflict for the invitee (946). In some embodiments, the cal 
endar system 108 identifies the potential travel time schedul 
ing conflict as described above with reference to operation 
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810. Stated another way, based on the travel time and the time 
difference between the event end time and the meeting start 
time, calendar system 108 determines whether or not there is 
a potential travel time scheduling conflict, and if the determi 
nation is positive, the potential travel time scheduling conflict 
is identified. 
0215 Calendar system 108 provides notification of the 
potential travel time scheduling conflict (947) to client 102-2 
associated with the invitee for whom the potential travel time 
scheduling conflict has been identified. The invitee notifica 
tion of the potential travel time scheduling conflict may be 
accomplished as described above with reference to operation 
812 (except that the notification is provided to the invitee, 
rather than the requester). Optionally, the notification is also 
provided to the meeting requester. 
0216 Client 102-2 receives notification of the potential 

travel time scheduling conflict (948). For example, client 
102-2 may receive the notification via network interface 304 
and networking communication module 312. 
0217 Client 102-2 presents notification of the potential 

travel time scheduling conflict to the requester (950). In some 
embodiments, client 102-2 presents the notification in calen 
dar display page 318, which is typically displayed in GUI 
111. 
0218. In some embodiments, server 112 includes or imple 
ments two or more of the embodiments described herein. In 
one example, server 112 determines that there is a potential 
travel time scheduling conflict for the requester as well as one 
of the invitees, and provides notification of both potential 
travel time scheduling conflicts to the requester. In another 
example, server 112 determines that there is a potential travel 
time scheduling conflict for one of the invitees, and provides 
notification to both the invitee and the requester. It will be 
appreciated by those of ordinary skill in the art that other 
combinations of embodiments descried herein can be imple 
mented. 
0219. The foregoing description, for purpose of explana 

tion, has been described with reference to specific embodi 
ments. However, the illustrative discussions above are not 
intended to be exhaustive or to limit the invention to the 
precise forms disclosed. Many modifications and variations 
are possible in view of the above teachings. The embodiments 
were chosen and described in order to best explain the prin 
ciples of the invention and its practical applications, to 
thereby enable others skilled in the art to best utilize the 
invention and various embodiments with various modifica 
tions as are Suited to the particular use contemplated. 

1. A computer-implemented method of determining a time 
to provide an event reminder for a respective event for a 
respective user, performed on a system having one or more 
processors and memory storing one or more programs for 
execution by the one or more processors, comprising: 

in response to a predefined triggering event, 
retrieving, from an event database, event information for 

the respective event, including an event location and 
an event start time; 

obtaining an origin of the respective user, including 
obtaining from the event database a location of a 
preceding event for the respective user, the preceding 
event occurring before the respective event; 

determining a travel time for the respective user to travel 
from the origin to the event location; and 

determining, in accordance with the event start time and 
travel time, an event reminder time for the respective 
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event, the event reminder time comprising a time at 
which the respective user is to be provided a reminder 
of the respective event. 

2. The method of claim 1, including: 
providing to the respective user, at the event reminder time, 

a reminder of the respective event. 
3. The method of claim 1, including: 
providing the event reminder time to a client device of the 

respective user. 
4. The method of claim 1, wherein obtaining the origin 

includes obtaining a location of the respective user from a 
position sensing device. 

5. The method of claim 1, wherein obtaining the origin 
includes obtaining location information of the respective user 
from a mobile phone device. 

6. (canceled) 
7. The method of claim 1, wherein determining the travel 

time includes determining a pathway from the origin to the 
event location. 

8. The method of claim 7, wherein determining the path 
way includes calculating a distance from the origin to the 
event location. 

9. The method of claim 8, wherein determining the path 
way further includes determining a mode of travel based on 
the distance. 

10. The method of claim 7, wherein determining the path 
way includes: 

identifying a plurality of candidate pathways from the ori 
gin to the event location; and 

selecting a pathway from the plurality of candidate path 
ways based on a predefined criteria. 

11. The method of claim 10, wherein the predefined criteria 
includes a user preference. 

12. The method of claim 10, wherein the predefined criteria 
includes an estimated travel time from the origin to the event 
location for each candidate pathway. 

13. The method of claim 7, wherein determining the path 
way includes identifying the pathway characteristics. 

14. The method of claim 1, wherein determining the travel 
time includes obtaining a representative travel time from the 
origin to the event location from a travel time database. 

15. The method of claim 14, including updating the travel 
time database in accordance with actual travel times of the 
respective user. 

16. A server system for determining a time to provide an 
event reminder for a respective event for a respective user, 
comprising: 

one or more processors; 
memory; and 
one or more programs stored in the memory, the one or 
more programs comprising 
instructions executed by the one or more processors so 

as to: 

respond to a predefined triggering event by: 
retrieving, from an event database, event information 

for the respective event, including an event location 
and an event start time; 

obtaining an origin of the respective user, including 
obtaining from the event database a location of a 
preceding event for the respective user, the preced 
ing event occurring before the respective event; 

determining a travel time for the respective user to 
travel from the origin to the event location; and 
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determining, in accordance with the event start time 
and travel time, an event reminder time for the 
respective event, the event reminder time compris 
ing a time at which the respective user is to be 
provided a reminder of the respective event. 

17. The server system of claim 16, wherein the instructions 
for determining the travel time include instructions for deter 
mining a pathway from the origin to the event location. 

18. (canceled) 
19. A non-transitory computer readable storage medium 

storing one or more programs configured for execution by one 
or more processors of a computer for determining a time to 
provide an event reminder for a respective event for a respec 
tive user, the one or more programs comprising instructions to 
be executed by the one or more processors so as to: 

respond to a predefined triggering event by: 
retrieving, from an event database, event information for 

the respective event, including an event location and 
an event start time; 

May 31, 2012 

obtaining an origin of the respective user, including 
obtaining from the event database a location of a 
preceding event for the respective user, the preceding 
event occurring before the respective event; 

determining a travel time for the respective user to travel 
from the origin to the event location; and 

determining, in accordance with the event start time and 
travel time, an event reminder time for the respective 
event, the event reminder time comprising a time at 
which the respective user is to be provided a reminder 
of the respective event. 

20. The computer readable storage medium of claim 19, 
wherein the one or more programs include instructions for 
determining a pathway from the origin to the event location. 

21. (canceled) 


