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202 This is an automatic notification. More information... 
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220 

202 This is an automatic notification. More information... 
204 Click here to update your notification settings. 

The changes that just occurred are: 
206 On http://server/Notify.htm 
222 

Document(1): Specification v1.1 
duncanbb added a comment on 9/12/2001 1:15 PM 
RE: test annotation 

This is the text of an example annotation. 

emalb added a reply to a comment by duncanbb on 9/12/2001 3:20 PM 
RE: RE: test annotation 

This is the text of an example reply annotation. 

Document(2): Help File 
duncanbb added a comment on 9/12/2001 1:7 PM 
RE: first thoughts 
This is a good help file. 

emalb added a reply to a comment by duncanbb on 9/12/2001 3:30 PM 
RE: RE: test annotation 

I agree - very well done. 

204 Click to update your notification settings 
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NOTIFICATION OF ACTIVITY AROUND 
DOCUMENTS 

TECHNICAL FIELD 

0001. This invention relates to digital content, and particu 
larly to notification of activity around documents. 

BACKGROUND 

0002. A wide variety of content is currently available in 
digital form, such as articles, papers, other publications, 
images, video, audio, combinations thereof, etc. As digital 
content has become increasingly popular, mechanisms have 
been developed to allow actions normally associated with 
content in more traditional forms (e.g., paper) to be per 
formed on digital content. An example of such is the annota 
tion of content. A reader of a traditional paper-copy of an 
article is able to use a pen or pencil to jot down notes in the 
margins, underline or circle sections of the article, use a 
highlighter to highlight portions of the article, etc. Systems 
are being developed that allow such actions to be performed 
on digital forms of content as well. 
0003 Annotating of digital content can provide numerous 

benefits, such as allowing multiple individuals to view (or 
hear) and annotate the content concurrently. However, one 
problem faced with annotating Such digital content is how 
users are made aware of the annotations. One solution is to 
require the user to re-view the content in order to view the 
annotations, however this is burdensome on the part of the 
user. Another Solution is for the annotation author to send an 
electronic mail (email) message to a certain user(s) whenever 
he or she adds a new annotation to the document. However, 
this is also burdensome on the user as it requires the annota 
tion author to identify the user(s) to receive the electronic 
mail messages, and can result in numerous electronic mail 
messages being sent to the user. Thus, improvements are 
needed in how users are made aware of annotations. 
0004 Digital content also allows certain actions to be 
taken that cannot be easily taken with non-digital content. For 
example, content can be more easily edited by multiple per 
Sons, and can even be edited by multiple persons concur 
rently. However, as with annotating content, there is a prob 
lem faced in how users are notified of changes to the content. 
0005. Notification of activity around documents described 
herein helps solve these and other problems. 

SUMMARY 

0006 Notification of activity around documents is 
described herein. 
0007 Users are able to subscribe to notifications regarding 
activity around a document(s). Different embodiments allow 
different ones of multiple notification parameters to be set by 
the user. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008. The same numbers are used throughout the docu 
ment to reference like components and/or features. 
0009 FIG. 1 is a block diagram illustrating an exemplary 
environment in which the notification of activity around 
documents may be used. 
0010 FIG. 2 is a flowchart illustrating an exemplary pro 
cess for notifying users of activity around documents. 
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0011 FIG. 3 illustrates exemplary content that can be 
included in an electronic mail message notifying a user of 
activity that has occurred around a document. 
0012 FIG. 4 illustrates an example message grouping the 
activity information for a group of documents into a single 
electronic mail message. 
0013 FIG. 5 illustrates an exemplary annotation ticket for 
a document. 
0014 FIG. 6 illustrates an exemplary architectural dia 
gram which illustrates basic components for implementing a 
peripheral awareness interface system. 
0015 FIG. 7 illustrates a general computer environment 
which can be used to implement the notification of activity 
around documents described herein. 

DETAILED DESCRIPTION 

0016 Notification of activity around documents is 
described herein. Users are able to subscribe to notifications 
regarding activity around particular documents (e.g., changes 
to and/or annotations to the documents). A variety of different 
notification parameters can be set by the user, allowing him or 
her to request the type(s) of notifications he or she would like 
to receive, as well as how frequently notifications are to be 
received. 
0017 FIG. 1 is a block diagram illustrating an exemplary 
environment 100 in which the notification of activity around 
documents may be used. Multiple computing devices 102(1), 
102(2), . . . , 102(n) are coupled to a document discussion 
system 104. The coupling between devices 102 and system 
104 can be any of a variety of couplings allowing communi 
cation between system 104 and each of devices 102. In one 
implementation, the couplings include the Internet, and may 
also optionally include one or more other networks (e.g., a 
local area network (LAN) or wide area network (WAN)). The 
coupling may be based on any of a variety of network types 
and/or technologies, including wire and/or wireless net 
works. Additionally, communications between devices 102 
and system 104 can be through any of a variety of network 
communications protocols, including public and/or propri 
etary protocols. 
0018 Computing devices 102 can be any of a variety of 
devices, including desktop PCs, workstations, notebook or 
laptop computers, handheld or portable PCs, personal digital 
assistants (PDAs), cellular phones, Internet appliances, gam 
ing consoles, and so forth. Multiple different types of com 
puting devices 102 can be communicating with document 
discussion system 104 concurrently. 
0019 Document discussion system 104 includes an activ 
ity monitoring and notification module 106, a document 
record 108, an activity record 110, and a subscription record 
112. Document discussion system 104 manages documents 
that can be viewed, changed, and/or annotated by users of 
computing devices 102. The documents themselves may be 
stored as part of system 104, or alternatively documents may 
be stored on other devices external to system 104 and refer 
ences to the documents stored in system 104. Although illus 
trated as a single module, activity monitoring and notification 
module 106 may alternatively be separated into multiple 
components and/or modules. Additionally, module 106 and 
records 108, 110, and 112 may be maintained by the same 
device, or alternatively may be separated over two or more 
devices. 
0020. A document refers to any type of digital content, 
Such as text, graphics, images, video, audio, and so forth. A 
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document may also be a combination of multiple types of 
digital content, such as articles, papers, or other publications 
including both text content and image content. A document 
can optionally be separated into multiple pieces or portions 
(e.g., different images can be different portions, different 
paragraphs can be different portions, sections with different 
headings can be different portions, etc.) Activity around the 
document refers to changes to the document (e.g., adding 
content, deleting content, moving sections, changing fonts, 
etc.) as well as annotations made to the document. Activity 
around the document may also refer to other actions, such as 
viewing or playing back the content, moving the content, 
copying the content, and so forth. 
0021. An annotation made on a document annotates the 
document and/or another annotation. An annotation that 
annotates another annotation is also referred to as a “reply to 
that other annotation. An annotation that is replied to 
(whether it annotates the document or another annotation) is 
also referred to as a “base' annotation. Thus, an annotation 
can be both a base annotation and a reply annotation. 
0022 Annotations can be stored with the document they 
annotate, or alternatively can be stored separately. The con 
tent of the annotation can be anything the user creating the 
annotation (the annotator) desires. For example, the content 
of the annotation may be a question about the document, a 
note or point for the document author or annotator to follow 
up on, a highlighting of a portion of the document, a note for 
additional data to be added to the document, a note for a 
change to be made to the document, and so forth. An annota 
tion can refer to a particular portion of the document (e.g., a 
certain sentence, paragraph, word, etc.) or can refer to the 
entire document. An annotation may be the same type of 
digital content as the document, or alternatively a different 
type. 
0023 Document record 108 is a record of documents man 
aged by document discussion system 104. Document record 
108 can be maintained using a table or alternatively other data 
structures. A document managed by document discussion 
system 104 can be viewed, changed, and/or annotated by a 
user of any of computing devices 102. Document discussion 
system 104 may optionally impose security restrictions on 
access to documents managed by System 104. Such as restrict 
ing access to only particular users (e.g., based on a user idland 
password), particular computing devices (e.g., based on com 
puting device identifiers), and so forth. The manner in which 
document record 108 is maintained can vary. In one imple 
mentation, document discussion system 104 is based on the 
Microsoft(R) Office Web Discussions features, and document 
record 108 is maintained in accordance with Microsoft(R) 
Office Web Discussions. Additional information regarding 
the Microsoft(R) Office Web Discussions features is available 
from Microsoft(R) Corporation of Redmond, Wash. 
0024 Activity record 110 is a record of activity that has 
occurred around the document(s) managed by document dis 
cussion system 104. Activity record 110 can be maintained 
using a table or alternatively other data structures. Module 
106 monitors the activity around the documents managed by 
document discussion system 104, and any such activity is 
logged inactivity record 110. For example, any changes made 
to a document managed by document discussion system 104 
are recorded in activity record 110 (e.g., the actual changes 
made may be recorded, statistics regarding the changes (e.g., 
how many words were deleted, how many were added, etc.) 
may be recorded, etc.). By way of another example, any 
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annotations made to a document are recorded in activity 
record 110. Activity record 110 also maintains a record of 
information about the activity, such as the author of the activ 
ity (e.g., a user identifier of the user that made an annotation 
or added content), the date and time of the activity, a subject 
line for the activity if any (e.g., typically entered by the author 
of an annotation), whether an annotation is a reply to another 
annotation, and so forth. 
0025 Activity monitoring and notification module 106 
records activity around document(s) managed by System 104 
in activity record 110. Information describing activity around 
a document (e.g., changes to a document and/or annotations 
to a document) is stored in activity record 110 along with an 
indication (e.g., time and date) of when the activity occurred. 
Activity record 110 canthus be subsequently queried and any 
activity around a document since the user last accessed the 
document readily determined (e.g., any activity with a time 
and date after the time and date the user last accessed the 
document). The actual activity (e.g., the actual changes to a 
document) may be stored in activity record 110 or alterna 
tively a metric of the changes (e.g., an indication that “a lot 
has changed’ or “a little has changed') may be stored. 
0026 Activity monitoring and notification module 106 
can detect activity around a document in a variety of different 
manners. In one implementation, all activity passes through 
module 106 (e.g., the commands to add text to a document, 
delete a portion of a document, add an annotation, etc.), 
allowing module 106 to observe this activity and store it to 
activity record 110. In another implementation, module 106 is 
given (or otherwise has access to) both a current version of a 
document and the newly modified version. Module 106 com 
pares the two versions to detect any changes and records those 
changes (or a metric of the changes) in activity record 110. In 
yet another implementation, when activity around a docu 
ment occurs, the user Supplies an indication to module 106 of 
the amount of activity (e.g., when the user is adding and 
deleting text, the user can state (e.g., by selection of a par 
ticular button or menu option) whether the changes are a 
“Small change'. “medium change', or “big change'). 
0027 Subscription record 112 is a record ofuser subscrip 
tions to document activity. A user of a computing device 102 
can register with document discussion system 104 and 
request that the user be notified of activity around particular 
document(s) managed by System 104 in accordance with 
notification parameters selected by the user. These notifica 
tion parameters are then stored in Subscription record 112. 
The user is thus viewed as Subscribing-to particular document 
(s) (or Subscribing-to notifications regarding particular docu 
ment(s)) managed by document discussion system 104. Mul 
tiple Subscriptions to multiple documents by multiple users 
can be maintained concurrently using Subscription record 
112. 

0028 FIG. 2 is a flowchart illustrating an exemplary pro 
cess 150 for notifying users of activity around documents. 
Process 150 may be performed in software, firmware, hard 
ware, or combinations thereof. Process 150 is performed by a 
computing device (e.g., a device 102 of FIG. 1) and a discus 
sion system (e.g., system 104 of FIG. 1). For ease of expla 
nation, acts performed by the computing device are illustrated 
on the left side of FIG. 2, while acts performed by the discus 
sion system are illustrated on the right side of FIG. 2. 
0029. Initially, a user enters a subscription to document 
activity (act 152). This user subscription includes one or more 
notification parameters selected by the user. The user sub 
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scription is received at the discussion system (act 154), which 
maintains a record of the subscription (act 156). The discus 
sion system monitors the subscribed-to documents (act 158) 
for activity, and sends notification(s) of the activity to the 
user's computing device in accordance with the user's Sub 
scription (act 160). Where the notifications are sent (e.g., an 
electronic mail address, a computing device name or other 
identifier, etc.) can be selected by the user as a notification 
parameter. The computing device receives the notification(s) 
of activity around the document (act 162) and displays the 
notification(s) of activity around the document to the user (act 
164). 
0030 Returning to FIG.1, users of computing devices 102 
can generate documents for management by document dis 
cussion system 104, and can also view, change, and annotate 
documents managed by document discussion system 104. A 
user that Subscribes to a document can be the document 
author or alternatively another individual(s) interested in the 
document (e.g., the author's Supervisor or co-worker). A user 
can receive notifications on any computing device 102, and 
need not use the same computing device 102 as was used to 
generate the document. 
0031) A variety of different notification parameters can be 
selected by the user when Subscribing to a document. A single 
parameter or multiple parameters can be selected, and these 
can be changed by the user after Subscribing. Numerous 
notification parameters are discussed herein. It is to be appre 
ciated that a particular document discussion system may Sup 
port all of these notification parameters, or alternatively a 
Subset of one or more of the parameters. The discussions 
herein refer to users Subscribing to documents, and allowing 
the notification parameters for different documents to be dif 
ferent. Alternatively, subscriptions may be per-user, with the 
notification parameters being the same for all documents 
subscribed-to by the user. 
0032. Notification parameters can be selected in a variety 
of different manners. In one implementation, a selection win 
dow or box is presented to the user allowing him or her to 
enter his or her selections via radio buttons, checkboxes, text 
entry fields, drop down menus, combinations thereof, etc. 
This selection window or box may be presented, for example, 
as a HyperTextMarkup Language (HTML) document via a 
conventional browser application, or an interactive ASP (Ac 
tive Server Page) web page displayed via a conventional 
browser application. Such an HTML document or ASP docu 
ment can be hosted by the document discussion system 104 
copied to the client device 102 as appropriate for entry of the 
user selections. Alternatively, the user may make his or her 
selections from an application installed on a computing 
device 102 (e.g., using drop-down menus from a menu bar, 
inputs to text entry fields, etc.). 
0033. One notification parameter that can be selected by 
the user is electronic mail (email) notification and/or periph 
eral awareness notification (the user can select either type of 
notification or both types of notification). Electronic mail 
notification refers to notification by electronic mail. Docu 
ment discussion system 104 generates an electronic mail 
message (or alternatively forwards data to be included in an 
electronic mail message to another device which in turn gen 
erates the message) and sends the message (or has the mes 
sage sent) to the user. The message sent to the user includes 
information about the activity, and optionally may include the 
content of annotations made to the document(s). 
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0034 Peripheral awareness notification refers to notifica 
tion via a peripheral awareness mechanism on the computing 
device 102 being used by the user. The peripheral awareness 
mechanism is at least a portion of a display of the computing 
device 102 on which a persistent window is maintained. 
Within this persistent window is included one or more anno 
tation tickets, each of which is a typically small (relative to the 
size of the entire display) indication of information regarding 
the annotations of a particular document(s) (or portion(s) of a 
document(s)). Peripheral awareness and annotation tickets 
are discussed in more detail below. 

0035. When a user subscribes to a document and selects 
electronic mail notification, the user receives electronic mail 
messages including information identifying the activity that 
has occurred around the document. The electronic mail mes 
sages are sent to the user at an electronic mail address(es) 
specified by the user when subscribing to the document. FIG. 
3 illustrates exemplary content that can be included in an 
electronic mail message notifying a user of activity that has 
occurred around a document. 
0036 An exemplary message 200 received by a user of a 
computing device 102 of FIG. 1 is illustrated in FIG. 3. 
Additional header information (not shown in FIG.3), such as 
the sender and recipient electronic mail addresses, the date 
and time the message was sent, etc. may also be displayed as 
part of message 200. This additional header information has 
not been included in FIG. 3 so as to avoid cluttering the 
drawings. Message 200 includes an identification portion 202 
that identifies message 200 as an automatically generated 
(e.g., by document discussion system 104 of FIG. 1) notifi 
cation message and allows the user to obtain additional infor 
mation about the document discussion system by selecting 
the “More information . . . link. Selection of the “More 
information...” link causes a viewer, Such as a conventional 
web browser, to be loaded and executed on the user's com 
puting device (if not already executing) and the additional 
information regarding the document discussion system dis 
played to the user via the browser. 
0037. Two update portions 204 are included in message 
200 that allow the user to modify his or her notification 
settings (e.g., the notification parameters he or she has 
selected). A source portion 206 identifies the document that 
the activity is around, and includes a link to the document. 
Selection of the link in source portion 206 causes the docu 
ment to be retrieved and displayed to the user on the comput 
ing device (e.g., via a conventional web browser). Source 
portion 206 is optionally tied to the specific location in the 
document that the annotation is associated with (that is, the 
portion of the document being annotated by the annotation), 
and selection of the link causes the document to be scrolled to 
the location that the annotation is associated with. Thus, by 
selecting the link in source portion 206, the user can readily 
view the portion of the document that the annotation corre 
sponds to. 
0038 Annotation portion 208 identifies the user identifier 
(“emalb’ in this example) of the author of the annotation that 
the user is being notified of the date and time of the annota 
tion, and also an indication of whether the annotation is in 
reply to another annotation (in this example, the annotation is 
in reply to an annotation previously made by the user with 
user identifier “duncanbb’’). Annotation portion 208 also 
includes the content of the annotation (which is text in mes 
sage 200). Annotation portion 208 also includes the content of 
the base annotation that the reply annotation is in reply to. The 
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reply annotation is offset (e.g., indented) in order to differen 
tiate the reply from the base annotation. 
0039 Message 200 of FIG. 3 is exemplary only. Various 
modifications may be made to message 200, and electronic 
mail message notifications may not include all of the infor 
mation illustrated in message 200. For example, notification 
of a change to a document would not include the annotation 
information illustrated in FIG. 3. 
0040. Returning to FIG. 1, a user may select, as notifica 
tion parameters, particular times that the user desires to 
receive electronic mail notifications. The particular time can 
include how frequently the user desires to receive electronic 
mail notifications, such as immediate (e.g., as soon as the 
activity occurs), hourly, daily, twice weekly, weekly, etc. The 
electronic mail notification sent includes all of the activity 
that has occurred around the document since the last notifi 
cation was sent to the user. The user can also specify a par 
ticular time when notifications should be sent (e.g., 9:00am, 
5:00pm, etc.), as well as a particular date to use as a basis for 
the frequency of the notifications (e.g., every other day start 
ing on June 21). 
0041. A user can also select a plurality of conditions for 
sending electronic mail notifications, the occurrence of any 
one of which results in sending of an electronic mail message 
notification to the user. For example, the user may specify that 
he or she would like to receive notifications weekly or if the 
activity on a document since the last notification exceeds a 
threshold amount. The activity on the document can be mea 
sured in a variety of different ways, such as a number of new 
annotations on the document, a number of new reply annota 
tions on the document, a number of new users annotating the 
document, a number of different users annotating the content, 
combinations thereof, etc. The threshold value(s) may be 
static (e.g., two new users annotating the document, five 
different users annotating the document, etc.) or dynamic 
(e.g., relative to a normal amount of activity around the docu 
ment, such as 10% more different users than were annotating 
the document during the preceding two weeks, 25% more 
annotations than were entered during the intervals between 
the three preceding notifications, etc.). 
0042. A user can also select notification parameters to 
cause activity monitoring and notification module 106 to 
batch together the annotation information for multiple differ 
ent documents into a single electronic mail notification. The 
user can specify a notification parameter to group together 
multiple documents. When module 106 determines it is time 
to sendan electronic mail notification to the user (based on the 
user's selected time and/or frequency, discussed above), mod 
ule 106 identifies all the new activity around the documents in 
the group and combines the information for the new activity 
into a single electronic mail message. The single electronic 
mail message can be formatted in different ways, such as a 
header identifying each document and then the annotation for 
each document below that header. By grouping the activity 
information for a group of documents into a single electronic 
mail message, the number of electronic mail notifications sent 
to the user can be reduced. 
0043 FIG. 4 illustrates an example message 220 grouping 
the activity information for a group of documents into a single 
electronic mail message. Message 220 is similar to message 
200 of FIG. 3, including an identification portion 202, update 
portions 204, and a source portion 206. Annotation portion 
222 includes annotation information for multiple documents, 
and for each of the multiple documents, includes the user 

Jan. 21, 2010 

identifier of each annotation that the user is being notified of 
the date and time of the annotation, an indication of whether 
the annotation is in reply to another annotation, and the anno 
tation content. 

0044 An abstract Summarizing the annotations made to a 
document may also be generated and included in the elec 
tronic mail notifications. The Summary may be used with a 
group of one document or a group of multiple documents. The 
Summary includes information Summarizing the activity that 
has taken place with regard to the document(s) in the group. 
The Summary can include, for example, an indication of how 
many total annotations have been made on each document in 
the group, an indication of how many new annotations have 
been made on each document in the group since the last 
electronic mail notification was sent, an indication of how 
many total base annotations have been made on each docu 
ment in the group, an indication of how many new base 
annotations have been made on each document in the group 
since the last electronic mail notification was sent, an indica 
tion of how many total reply annotations have been made on 
each document in the group, an indication of how many new 
reply annotations have been made on each document in the 
group since the last electronic mail notification was sent, an 
indication of how many different users have made annota 
tions on the document, an indication of how many different 
users have made changes to the document, an indication of 
when the last annotation or change was made to the docu 
ment, and so forth. 
0045. A user can also select notification parameters to 
cause activity monitoring and notification module 106 to send 
a notification to the user whenever another user enters a reply 
to an annotation made by the user. This selection may be for 
immediate notification (as soon as the activity is detected), or 
alternatively may be for Some other interval (e.g., hourly, 
daily, weekly, etc. analogous to the discussion above). The 
user may also specify particular other users that he or she does 
(or does not) want to receive notifications in the event the user 
replies to one of his or her annotations. For example, the user 
may specify that if user A replies then send a notification 
immediately, if user B replies then ignore it (send no notifi 
cation of it, optionally unless Some other user also replies), 
and send notification of any other users’ replies daily. 
0046. A user can also select notification parameters to 
cause activity monitoring and notification module 106 to send 
a notification to the user regarding changes to the document. 
This notification can be included with notifications of anno 
tations, or alternatively can be a separate notification. This 
notification can also include the time and/or date when the 
most recent change was made to the document. In one imple 
mentation, a general indication is given as to the amount of 
change (e.g., no changes, minor changes, or significant 
changes). The general indication can be determined in a vari 
ety of manners, such as: based on a number of edits performed 
(e.g., additions and deletions of text); based on an amount of 
content added and/or deleted; based on an indication, Sup 
plied by the user making the changes, of the amount of 
changes (e.g., a comment Supplied by the user, a selection of 
one of “small”, “medium' or “large” options, etc.); and so 
forth. The determination can be static (e.g., if changes are 
made and if fewer than five edits are performed or fewer than 
ten words are added and/or deleted then the changes are 
minor, and if five or more edits are performed or ten or more 
words are added and/or deleted then the changes are signifi 
cant). The determination can alternatively be dynamic (e.g., if 
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changes are made but fewer than 3% of the words are changed 
then the changes are minor, if 3% or more of the words are 
changed then the changes are significant). 
0047. A more specific indication may also be given, in 
addition to or in place of the general indication. Such a spe 
cific indication may include, for example, how many words 
were added or deleted, how many edits were performed, how 
much time users spent time changing the document, how 
many different users changed the document, whether any 
changes were flagged as important, etc. 
0048 Peripheral awareness notifications may also be 
selected by the user, in addition to or in place of electronic 
mail notifications. A peripheral awareness notification causes 
an annotation ticket to be displayed on the computing device 
being used by the user. Notification of activity is sent from the 
document discussion system 104 to the computing device, 
which displays the appropriate information in the annotation 
ticket. The information displayed in the annotation ticket 
typically includes an identification of the document and an 
indication of activity around the document (Such as a total 
number of annotations made on the document and a number 
of new annotations made on the document). An annotation 
ticket may also differentiate between base annotations and 
reply annotations, thus including an identification of the 
document, a total number of base annotations made on the 
document, a number of new base annotations made on the 
document, a total number of reply annotations made on the 
document, and a number of new reply annotations made on 
the document. 

0049. A new annotation is an annotation that has been 
made since Some particular reference point (e.g., an event or 
a time). The definition of a new annotation on the document 
can be user-specified (e.g., as a notification parameter). A new 
annotation may be, for example: an annotation entered since 
midnight, an annotation entered since 9:00 pm last night, an 
annotation entered during the preceding 24 hours, an annota 
tion entered during the preceding week, an annotation entered 
yesterday or today, an annotation entered since a particular 
date (e.g., since Apr. 15, 2002), an annotation entered since 
the document was created, an annotation entered since the 
user last opened the document, an annotation entered since 
the document was last modified, an annotation entered since 
last Monday, an annotation entered since the last fiscal quar 
ter, and so forth. 
0050. In one implementation, a peripheral awareness 
counter is included on client device 102 that maintains a 
record of the new annotations for displaying of the appropri 
ate number in the annotation ticket. This peripheral awareness 
counteris reset each time the document is opened (this may be 
sensed by the counter on device 102, the server storing the 
document may notify the counter on device 102, or the docu 
ment discussion system 104 of FIG.1 may notify the counter 
on device 102). In one implementation, the document viewer 
(e.g., Microsoft(R) Word, Microsoft(R) Internet Explorer, etc.) 
sends a notification (e.g., a message or command) to the 
counter that identifies when a particular document is opened. 
This counter can then be used as a basis for defining a new 
annotation (e.g., if the definition is any annotation entered 
since the user last opened the document). 
0051 FIG. 5 illustrates an exemplary annotation ticket for 
a document. A document 250 being displayed on a display of 
a computing device (e.g., a device 102 of FIG. 1) has a ticket 
icon 252. The document can be displayed, for example, in a 
conventional web browser window. The user can drag the 
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ticket icon 252 to a persistent window 254 being displayed on 
the display of the computing device, causing the device to add 
an associated annotation ticket 256 to persistent window 254. 
Annotation ticket 256 identifies the document (Spec.) and 
also indicates activity around the document: the total number 
of base annotations (7), the number of new base annotations 
(2), the total number of reply annotations (1), and the number 
of new reply annotations (1). 
0052. A ticket tooltip window 258 is also shown in FIG.5. 
Ticket tooltip window 258 is opened when a pointer is 
dragged over annotation ticket 256. Ticket tooltip window 
258 includes additional information regarding the annota 
tions made on the document. For example, as illustrated in 
FIG. 5, the tooltip window 258 identifies the subject line, 
annotation content, author, and date of the new annotations. 
0053 A variety of different information can be included in 
tooltip window 258. In one implementation, any of the infor 
mation discussed above with reference to electronic mail 
message notifications can be included in the tooltip window, 
including links to the document being annotated, links to 
allow notification parameters to be set, offsetting replies to 
indicate which base annotations they are in reply to, etc. 
0054. In one implementation, each annotation ticket cor 
responds to a single document. Alternatively, multiple docu 
ments may be referenced in a single annotation ticket. The 
multiple documents and their activity may be identified sepa 
rately (e.g., an indication of total annotations and new anno 
tations for each document) or alternatively combined (e.g., an 
indication of total annotations and new annotations for all the 
documents combined). Multiple documents can be selected 
in a variety of different manners. For example, a notification 
parameter selection window may be displayed to the user 
where he or she can enter document names or drag and drop 
ticket icons. By way of another example, a user may drag and 
drop a ticket icon on an annotation ticket being displayed in 
persistent window 252 to cause the document corresponding 
to the ticket icon to be grouped together with the document(s) 
already corresponding to the annotation ticket. 
0055. In another alternative, a document may be separated 
into multiple portions (e.g., paragraphs, sections with differ 
ent headers, pages, chapters, etc.). Each of these multiple 
portions can be identified in the annotation ticket rather than 
the entire document. A particular portion can be selected in a 
variety of different manners, such as entry of portion names in 
a notification parameter selection window. By way of another 
example, each portion may have its own ticket icon that can be 
dragged and dropped to cause an annotation ticket for the 
corresponding section to be added to the persistent window. 
0056 Various other notification parameters may also be 
set by the user and apply for both electronic mail message 
notifications and peripheral awareness notifications. Activity 
monitoring and notification module 106 can have a set of 
pre-defined roles from which the user can choose. These roles 
can be pre-defined by the designer of module 106, by a system 
administrator of document discussion system 104, etc. Each 
of these roles has a set of one or more notification parameters 
associated with the role. When the user selects a particular 
role for a document, he or she is selecting all of the notifica 
tion parameters associated with that role. Optionally, the user 
may be allowed to subsequently modify those notification 
parameters on a per-document basis. For example, a “man 
ager role may be defined with notification parameters indi 
cating peripheral awareness notifications and weekly elec 
tronic mail message notifications with abstracts. By way of 
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another example, an “author role may be defined with imme 
diate electronic mail message notifications. 
0057. In one implementation, a user is also able to define 
his or her own sets of pre-defined notification parameters and 
assign those sets a name or identifier. These user-defined sets 
can be viewed as user-defined roles, and selected by the user 
in the same manner as other roles. 
0058. In another implementation, a user is able to copy the 
notification parameters from one document to another. When 
Subscribing to a particular document, the user identifies 
another document (e.g., by name, by link, by dragging and 
dropping an icon representing the file, etc.) that is to be used 
as a basis for the Subscription to the particular document. 
Activity monitoring and notification module 106 copies the 
notification parameters from the other document for use with 
the particular document. 
0059 FIG. 6 illustrates an exemplary architectural dia 
gram which illustrates basic components for implementing a 
peripheral awareness interface system. Peripheral awareness 
systems are discussed in additional detail in U.S. patent appli 
cation Ser. No. 10/063,296, entitled “A System and Process 
for Providing Dynamic Communication Access and Informa 
tion Awareness in an Interactive Peripheral Display', which 
was filed Jun. 8, 2001, in the names of Anoop Gupta, Gavin 
Jancke, Gina Venolia, and Jonathan Cadiz, and which is 
hereby incorporated by reference. 
0060. It should be noted that the boxes and interconnec 
tions between boxes that are represented by broken or dashed 
lines in FIG. 6 represent alternate embodiments, and that any 
or all of these alternate embodiments may be used in combi 
nation. In general, specifying, tracking or receiving, and pro 
viding the status of information of interest, Such as activity 
around a document as described above, can be accomplished 
through the use of at least one customizable dynamic encap 
sulated object referred to as a ticket 272 that when paired with 
a viewer 274, provides peripheral awareness of information 
of interest to a user via a container 280 for implementing the 
peripheral awareness interface on any conventional display 
device 282. 
0061. A system and process includes four basic compo 
nents: 1) One or more tickets 272 which describe what is to be 
tracked or watched, where and how the data or contact infor 
mation can be found, and what type of viewer 274 is appro 
priate for viewing whatever is to be tracked or watched; 2) 
Zero or more services 276 representing the means, i.e., where 
and how, by which information or contacts are tracked or 
otherwise watched; 3) One or more viewers 274 from a pre 
defined or user definable or editable library of viewers, each 
viewer having the capability to display particular tickets 272 
within a container 280; and 4) one or more containers 280 for 
hosting ticket/viewer pairs, i.e., “items' 270, the containers 
representing peripheral awareness interfaces residing on one 
or more display devices 260. 
0062. In particular, as illustrated by FIG. 6, “items' 270 
comprising pairs of “tickets' 272 and “viewers' 274 option 
ally make use one or more “services' 276 to dynamically 
track, interact with, and/or watch one or more particular infor 
mation sources 278. It should be noted that as described 
below the viewers 274 comprising a portion of the items 270 
may contain ActiveX(R) or other types of controls that directly 
make HTTP or other communication calls without the need 
for using services 276. Consequently, the items 270 option 
ally use one or more “services' 276. By dynamically tracking 
or watching particular sources of information 278, a current 
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status of any particular information or communications con 
tact is provided to the user. This information is provided 
graphically, textually, or via Some combination thereof, by 
hosting one or items 270 within one or more containers 280 
for providing peripheral awareness interfaces on one or more 
display devices 260. 
0063. In general, a ticket 272 is a combination of the 
information that a user desires to keep track of along with a 
definition of how the user desires to view that particular 
information or contact. The term "ticket” 272 describes an 
extensible markup language (XML) structure, or similar lan 
guage structure that defines the content of an item 270 within 
the container 280, such as a “sidebar”. In particular, a ticket 
272 consists of two portions: one that is common to all types 
of items, including, for example, a control name, CLSID of an 
ActiveX(R) (or other scripting language) control associated 
with the ticket, a URL or file path for where to obtain the code 
or script control if it is not locally installed, etc.; and one that 
varies based on the type of the ticket, including parameters 
specific to that ticket type. Such as, for example, what type of 
viewer 274 is required to display the information defined by 
the ticket. While tickets 272 can use ActiveX(R) controls, it 
should be appreciated that many other scripting languages 
may be used to create controls or instructions in place of 
ActiveX(R) controls. 
0064. In particular, tickets 272 can be described as the 
individual controls hosted with a viewer 274 in the container 
or sidebar 280. These tickets 272 can be created using any one 
of a number of conventional programming or scripting lan 
guages, including, for example, ActiveX(R), C++, Visual 
Basic, and DHTML plus JavaScript. However, as described 
below with respect to containers 280, regardless of which 
language is used to create the tickets 272, the tickets prefer 
ably Support specific interfaces or specifications required by 
the container so that the container can Successfully manage 
the items 270 comprised of the ticket/viewer pairs. Exem 
plary ticket 272 types include, for example, annotation tick 
etS. 

0065. Ticket 272 can include instructions for using con 
ventional electronic communications methods for dynami 
cally collecting statistical information relative to a document 
as it becomes available. Further, the ticket 272 also includes 
instructions for how to display particular information, as well 
as what type of viewer 274 is to be used for displaying that 
information within the container 280. One example of such 
instructions includes instructions to change the color of the 
displayed information when greater than a particular number 
of new annotations have been added to the document. Addi 
tionally, Such display instructions can be user configurable 
(e.g., set as notification parameters) so that a user can display 
the desired information in a format of the user's choice. 

0066. Another useful feature of tickets 272 is that, in cer 
tain embodiments, tickets are shareable between users. Con 
sequently, tickets 272 may be shared via email, or via any 
other means for transferring electronic files. For example, 
tickets 272 may be copied, cut, pasted, stored, saved, trans 
ferred, transmitted, etc., like any other electronic file using 
conventional techniques. In a related embodiment, tickets 
272 can be posted on web sites then copied and pasted or 
dragged and dropped to the container 280, or to any other 
location on the display device 260. 
0067. Further, also as described in further detail below, 
tickets 272 can be stored in user profiles or databases or any 
other computer readable media to be accessed via any of the 
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user's Internet or network enabled devices, or shared by col 
leagues, customers, friends and family, etc. of the user by 
simply copying or manually or automatically transmitting the 
ticket or tickets to whatever computing device a user wishes 
the ticket to be hosted on. In addition, users can manage the 
tickets 272 Such as by adding, editing, or deleting tickets via 
a user interface. 

0068 Services are automatically or manually selected 
from a predefined or user definable library of services. Zero or 
more “services' 276 are used for interacting with particular 
information of interest. Current information or status is auto 
matically either retrieved or received, i.e., either by “pulling 
or “pushing Such information, from any one or more of a 
number of conventional communications sources 278 by 
using the functionality associated with one or more services 
276. By way of example, such information sources include 
local file servers, email servers, MAPI servers, file transfer 
services, electronic databases, electronic files, instant mes 
saging or other peer-to-peer communications schemes, or any 
other possible source of electronic data. However, as noted 
above, services 276 are not limited to merely providing com 
munications to one or more sources of information. 

0069. In particular, the different services 276 represent 
shared code or functions that provide functionality for access 
ing, receiving, retrieving, and/or otherwise interacting with 
any conventional information, Source of information, or com 
munications contact. These services 276 are shared in the 
sense that they are used either alone, or in combination, and 
may be used simultaneously by one or more tickets. Conse 
quently, it should be noted that in certain embodiments mul 
tiple services 276 are used in combination for providing com 
plex interactions with any conventional information, Source 
of information, or communications contact. 
0070. One example of a “service” 276 is the functionality 
necessary for monitoring an email folder by connecting to a 
conventional MAPI server. Another example of a service 276 
is functionality for sending or receiving email messages. 
Related services 276 provide functionality for communicat 
ing with contacts or transferring information via any number 
of conventional methods, such as, for example instant mes 
saging or peer-to-peer communications schemes. Another 
example of a service 276 is functionality to convert a text file 
from one language to another. A further example of a service 
276 is functionality necessary for monitoring a database. Still 
other examples of services 276 include functionality for 
receiving or retrieving data from a web site or a remote server. 
Any conventional method for interacting with information or 
Source of information can be implemented as a shared service 
276 for use by one or more tickets 272. 
0071. Each ticket 272 independently specifies which ser 
vices 276, if any, i.e., which particular methods, protocols, 
communications channels or devices, are to be used for con 
necting with, and/or interacting with, the information Source 
or sources 278. The services 276 can be any conventional 
method or protocol for completing communications between 
two or more electronic devices. 

0072 Each of the tickets 272 is paired with a “viewer” 
274. These viewers 274 graphically and/or textually display 
the ticket 272 within the container 280 as a resizable thumb 
nail or icon-sized window that includes the information 
retrieved in accordance with the aforementioned ticket 
instructions. In particular, the viewer 274 is capable of 
dynamically displaying a ticket 272 having textual, audible, 
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or graphical information, including still or live images, or any 
combination of textual, audible, or graphical information. 
0073. Each ticket 272 includes instructions as to which 
viewer is to be used for displaying the information repre 
sented by the ticket. For example, one viewer type is capable 
of displaying annotation information. In one embodiment, the 
viewer 274 is one of a set or library of specialized viewers that 
are each designed to display particular types of data, contacts, 
or information. However, in another embodiment, the viewer 
274 is implemented as a “multi-viewer' which is in essence 
an aggregation of individual viewers. These “multi-viewers' 
are useful for displaying information relating to an aggrega 
tion or grouping of tickets 272 in a single thumbnail type view 
within the container 280. 

(0074 The viewer 274 typically includes the following 
functions: first, the viewer shows the most relevant states of 
the contact or information being observed in accordance with 
the ticket 272 instructions (e.g., the most current information, 
and/or the most important parts of the information that can be 
displayed within the ticket thumbnail); and second the viewer 
automatically displays the information within the thumbnail 
in Such a way as to make good use of the space allotted to the 
thumbnail. Further, as noted below, the container 280, and the 
thumbnail contained therein is resizable in one embodiment. 
Consequently, in one embodiment, as the thumbnail is 
resized, the viewer automatically detects the size or available 
area of the thumbnail and dynamically provides whatever 
information can fit into the thumbnail on a priority basis, i.e., 
the most important parts of the information are displayed first, 
with less important information being displayed as space 
permits. 
0075. Further, in the spirit of providing peripheral aware 
ness as described herein, one embodiment of the viewer 274 
is capable of automatically changing the appearance of 
graphically displayed tickets 272 over time in order to unob 
trusively alert a user as to changing information or commu 
nications state or status. For example, in one embodiment, 
where a ticket 272 has new or current information, retrieved 
from one or more information sources 278 via one or more 
services 276, that new or current information can be repre 
sented in color, or in gray scale, by using high contrast or 
brightness levels, or by using any conventional type or style of 
shading or transparency. However, as time passes, and the 
information becomes less current, the graphically repre 
sented ticket 272 may slowly fade to gray Scale, or alternately, 
the contrast or brightness levels may slowly fade to indicate 
aging of the information. In other embodiments, the viewer 
274 may also provide audible alerts, visible alerts, or any 
desired combination of audible and visible alerts. In related 
embodiments, the user may discontinue or otherwise edit or 
change individual alerts or types of alerts via the user inter 
face described below. 
0076 Simply stated, the container 280 hosts peripheral 
awareness items 270, i.e., ticket/viewer pairs (272/274). The 
container 280 is implemented in one embodiment as a persis 
tent “sidebar” for displaying items 270 along either a portion 
of the display device 260, or the entire display device. This 
sidebar is persistent in the sense that it is always on top, while 
limiting the available display area on the display device 260 
with respect to other open applications or windows such that 
it does not obscure portions of any other application windows. 
However, in other embodiments, the container 280 is not 
persistent, i.e., it can be covered by one or more application 
windows, nor does it limit the available display area. Further, 
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in another embodiment, a mixture of both persistent and 
non-persistent containers 280 may simultaneously reside on a 
given display 260. In still another embodiment, a conven 
tional 'auto-hide' function is associated with one or more 
containers 280, such that a particular container is not visible 
until a user moves a pointing device near one edge of a display 
device 260. In this embodiment, the container 280 is shown 
when the user moves the pointing device to an edge of the 
display 260 where the container resides. The container 280 is 
then automatically removed from the display when the user 
moves the mouse away from the container. 
0077. As described above, the items 270 represent ticket/ 
viewer pairs (272/274). Consequently, the items 270 include 
ActiveX(R) or other scripting language controls which include 
the instructions as to what information or communications 
contact is to be tracked, acquired, etc., along with a special 
ized viewer 274 for displaying that information or communi 
cations contact in whatever manner is instructed by the ticket 
272. In general, the container 280 specifies the screen area 
used for displaying items 270 on the display device 260, 
allows items 270 to be grouped, aggregated, and manipulated 
spatially via a user interface, as described below. Further, the 
container is capable of intercepting certain types of events, 
Such as, for example, user interaction with the items, and of 
passing those events to the ticket 272 controls as appropriate. 
0078. There are many ways of implementing the container 
280. Such as by the use of various conventional Scripting 
languages. For example, a container/sidebar can be imple 
mented via a dynamic scalable window composed of 
DHTML and JScript with the assistance of a core ActiveX(R) 
control. Consequently, in one embodiment, the sidebar uses 
conventional web browser-based techniques to Support 
dynamic object creation, hosting, and manipulation. This 
serves to eliminate the need for extensive and complex pro 
prietary code development each time a third party desires to 
implement a ticket 272. 
0079. Further, in another embodiment, the container/side 
bar 280 requires that the aforementioned container controls 
Support predefined interfaces so that each container can man 
age the items 270 as required by predefined guidelines speci 
fied for a user interface. Implementing Such guidelines serves 
to bring consistency to an end-user experience, while ensur 
ing that all tickets 272 will work with any device capable of 
displaying Such tickets when combined with the appropriate 
viewer 274. Consequently, support of such predefined inter 
faces serves to ensure compatibility with any third party tick 
ets 272, regardless of the source of those tickets. In other 
words, the container 280 is designed in Such a way as to 
support all tickets 272 provided to the container, from what 
ever source, so long as predefined guidelines are followed. 
0080 For example, one set of exemplary rules for imple 
menting the tickets 272 is that: 1) the tickets should indicate 
how much display area or screen real estate they require; 2) 
the tickets should provide a configuration user interface; 3) 
the tickets should provide a pop-up window (tooltip window) 
for accessing detailed information; and 4) the tickets should 
also allow the container or sidebar 280 to pass them their 
context data, i.e. the information of interest. 
0081 FIG. 7 illustrates a general computer environment 
300, which can be used to implement the notification of 
activity around documents described herein. The computer 
environment 300 is only one example of a computing envi 
ronment and is not intended to Suggest any limitation as to the 
Scope of use or functionality of the computer and network 
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architectures. Neither should the computer environment 300 
be interpreted as having any dependency or requirement relat 
ing to any one or combination of components illustrated in the 
exemplary computer environment 300. 
I0082 Computer environment 300 includes a general-pur 
pose computing device in the form of a computer 302. Com 
puter 302 can be, for example, a computing device 102 of 
FIG. 1, or a device implementing one or more of activity 
monitoring and notification module 106, document record 
108, activity record 110, and subscription record 112 of FIG. 
1. The components of computer 302 can include, but are not 
limited to, one or more processors or processing units 304, a 
system memory 306, and a system bus 308 that couples vari 
ous system components including the processor 304 to the 
system memory 306. 
I0083. The system bus 308 represents one or more of any of 
several types of bus structures, including a memory bus or 
memory controller, a peripheral bus, an accelerated graphics 
port, and a processor or local bus using any of a variety of bus 
architectures. By way of example, such architectures can 
include an Industry Standard Architecture (ISA) bus, a Micro 
Channel Architecture (MCA) bus, an Enhanced ISA (EISA) 
bus, a Video Electronics Standards Association (VESA) local 
bus, and a Peripheral Component Interconnects (PCI) bus 
also known as a Mezzanine bus. 
I0084 Computer 302 typically includes a variety of com 
puter readable media. Such media can be any available media 
that is accessible by computer 302 and includes both volatile 
and non-volatile media, removable and non-removable 
media. 
I0085. The system memory 306 includes computer read 
able media in the form of Volatile memory, such as random 
access memory (RAM) 310, and/or non-volatile memory, 
such as read only memory (ROM) 312. A basic input/output 
system (BIOS) 314, containing the basic routines that help to 
transfer information between elements within computer 302, 
such as during start-up, is stored in ROM 312. RAM 310 
typically contains data and/or program modules that are 
immediately accessible to and/or presently operated on by the 
processing unit 3.04. 
I0086 Computer 302 may also include other removable/ 
non-removable, Volatile/non-volatile computer storage 
media. By way of example, FIG. 7 illustrates a hard disk drive 
316 for reading from and writing to a non-removable, non 
Volatile magnetic media (not shown), a magnetic disk drive 
318 for reading from and writing to a removable, non-volatile 
magnetic disk 320 (e.g., a "floppy disk’), and an optical disk 
drive 322 for reading from and/or writing to a removable, 
non-volatile optical disk 324 such as a CD-ROM, DVD 
ROM, or other optical media. The hard disk drive 316, mag 
netic disk drive 318, and optical disk drive 322 are each 
connected to the system bus 308 by one or more data media 
interfaces 326. Alternatively, the hard disk drive 316, mag 
netic disk drive 318, and optical disk drive 322 can be con 
nected to the system bus 308 by one or more interfaces (not 
shown). 
I0087. The disk drives and their associated computer-read 
able media provide non-volatile storage of computer readable 
instructions, data structures, program modules, and other data 
for computer 302. Although the example illustrates a hard 
disk 316, a removable magnetic disk 320, and a removable 
optical disk 324, it is to be appreciated that other types of 
computer readable media which can store data that is acces 
sible by a computer. Such as magnetic cassettes or other 
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magnetic storage devices, flash memory cards, CD-ROM, 
digital versatile disks (DVD) or other optical storage, random 
access memories (RAM), read only memories (ROM), elec 
trically erasable programmable read-only memory (EE 
PROM), and the like, can also be utilized to implement the 
exemplary computing system and environment. 
0088 Any number of program modules can be stored on 
the hard disk316, magnetic disk320, optical disk 324, ROM 
312, and/or RAM 310, including by way of example, an 
operating system326, one or more application programs 328, 
other program modules 330, and program data 332. Each of 
Such operating system326, one or more application programs 
328, other program modules 330, and program data 332 (or 
Some combination thereof) may implement all or part of the 
resident components that Support the distributed file system. 
0089. A user can enter commands and information into 
computer 302 via input devices such as a keyboard 334 and a 
pointing device 336 (e.g., a “mouse'). Other input devices 
338 (not shown specifically) may include a microphone, joy 
Stick, game pad, satellite dish, serial port, Scanner, and/or the 
like. These and other input devices are connected to the pro 
cessing unit 304 via input/output interfaces 340 that are 
coupled to the system bus 308, but may be connected by other 
interface and bus structures, such as aparallel port, game port, 
or a universal serial bus (USB). 
0090. A monitor 342 or other type of display device can 
also be connected to the system bus 308 via an interface, such 
as a video adapter 344. In addition to the monitor 342, other 
output peripheral devices can include components such as 
speakers (not shown) and a printer 346 which can be con 
nected to computer 302 via the input/output interfaces 340. 
0091 Computer 302 can operate in a networked environ 
ment using logical connections to one or more remote com 
puters, such as a remote computing device 348. By way of 
example, the remote computing device 348 can be a personal 
computer, portable computer, a server, a router, a network 
computer, a peer device or other common network node, and 
the like. The remote computing device 348 is illustrated as a 
portable computer that can include many or all of the ele 
ments and features described herein relative to computer 302. 
0092 Logical connections between computer 302 and the 
remote computer 348 are depicted as a local area network 
(LAN) 350 and a general wide area network (WAN) 352. 
Such networking environments are commonplace in offices, 
enterprise-wide computer networks, intranets, and the Inter 
net 

0093. When implemented in a LAN networking environ 
ment, the computer 302 is connected to a local network 350 
via a network interface or adapter 354. When implemented in 
a WAN networking environment, the computer 302 typically 
includes a modem 356 or other means for establishing com 
munications over the wide network 352. The modem 356, 
which can be internal or external to computer 302, can be 
connected to the system bus 308 via the input/output inter 
faces 340 or other appropriate mechanisms. It is to be appre 
ciated that the illustrated network connections are exemplary 
and that other means of establishing communication link(s) 
between the computers 302 and 348 can be employed. 
0094. In a networked environment, such as that illustrated 
with computing environment 300, program modules depicted 
relative to the computer 302, or portions thereof, may be 
stored in a remote memory storage device. By way of 
example, remote application programs 358 reside on a 
memory device of remote computer 348. For purposes of 
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illustration, application programs and other executable pro 
gram components such as the operating system are illustrated 
herein as discrete blocks, although it is recognized that Such 
programs and components reside at various times in different 
storage components of the computing device 302, and are 
executed by the data processor(s) of the computer. 
0.095 Various modules and techniques may be described 
herein in the general context of computer-executable instruc 
tions, such as program modules, executed by one or more 
computers or other devices. Generally, program modules 
include routines, programs, objects, components, data struc 
tures, etc. that perform particular tasks or implement particu 
lar abstract data types. Typically, the functionality of the 
program modules may be combined or distributed as desired 
in various embodiments. 
0096. An implementation of these modules and tech 
niques may be stored on or transmitted across some form of 
computer readable media. Computer readable media can be 
any available media that can be accessed by a computer. By 
way of example, and not limitation, computer readable media 
may comprise “computer storage media' and “communica 
tions media.” 
0097 “Computer storage media' includes volatile and 
non-volatile, removable and non-removable media imple 
mented in any method or technology for storage of informa 
tion Such as computer readable instructions, data structures, 
program modules, or other data. Computer storage media 
includes, but is not limited to, RAM, ROM, EEPROM, flash 
memory or other memory technology, CD-ROM, digital ver 
satile disks (DVD) or other optical storage, magnetic cas 
settes, magnetic tape, magnetic disk storage or other mag 
netic storage devices, or any other medium which can be used 
to store the desired information and which can be accessed by 
a computer. 
0.098 “Communication media typically embodies com 
puter readable instructions, data structures, program mod 
ules, or other data in a modulated data signal, such as carrier 
wave or other transport mechanism. Communication media 
also includes any information delivery media. The term 
"modulated data signal” means a signal that has one or more 
of its characteristics set or changed in Such a manner as to 
encode information in the signal. By way of example, and not 
limitation, communication media includes wired media Such 
as a wired network or direct-wired connection, and wireless 
media Such as acoustic, RF, infrared, and other wireless 
media. Combinations of any of the above are also included 
within the scope of computer readable media. 

CONCLUSION 

0099. Although the description above uses language that 
is specific to structural features and/or methodological acts, it 
is to be understood that the invention defined in the appended 
claims is not limited to the specific features or acts described. 
Rather, the specific features and acts are disclosed as exem 
plary forms of implementing the invention. 

1-9. (canceled) 
10. A method comprising: 
receiving a request for a user to receive, at particular times, 

notification of changes to a document; 
monitoring activity on the document; and 
sending an electronic mail message to the user, the elec 

tronic mail message including an indication of changes 
to the document in the time since the user was last 
notified of changes to the document. 
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11. A method as recited in claim 10, wherein the particular 
times comprise a user-configurable day, a user-configurable 
time, and a user-configurable interval. 

12. A method as recited in claim 10, wherein the indication 
of changes to the document is selected from a set including: 
no changes, minor changes, and significant changes. 

13. A method as recited in claim 10, further comprising 
including, in the electronic mail message, an indication of a 
time at which the most recent change was made to the docu 
ment. 

14. A method as recited in claim 10, further comprising 
including, in the electronic mail message, annotations that 
have been made to the document in the time since the user was 
last notified of changes to the document. 

15-46. (canceled) 
47. A method comprising: 
receiving, from a user, a selection of a role corresponding 

to the user; 
identifying a set of notification parameters associated with 

the role; and 
notifying the user of activity on a document in accordance 

with the set of notification parameters. 
48. A method as recited in claim 47, wherein the set of 

notification parameters include a parameter identifying 
whether the user is to be notified of activity on the document 
by an electronic mail notification or a peripheral awareness 
notification. 

49. A method as recited in claim 47, wherein the set of 
notification parameters include a parameter identifying 
whether the user is to receive an abstract Summarizing anno 
tations on the document. 

50. A method as recited in claim 47, wherein the set of 
notification parameters include a parameter identifying how 
frequently the user is to be notified of annotations added to the 
document. 

51. A method as recited in claim 47, wherein the set of 
notification parameters associated with the role are user-de 
fined. 

52. One or more computer readable media having stored 
thereon a plurality of instructions that, when executed by one 
or more processors, causes the one or more processors to: 

receive, from a user, a request to Subscribe to activity 
regarding a document; 

receive, from the user, an indication of another document; 
identify a set of notification parameters associated with the 

other document; 
associate the set of notification parameters with the user for 

the document; and 
notify the user of activity on the document in accordance 

with the set of notification parameters. 
53. One or more computer readable media as recited in 

claim 52, wherein the set of notification parameters include a 
parameter identifying whether the user is to be notified of 
activity on the document by an electronic mail notification or 
a peripheral awareness notification. 

54. One or more computer readable media as recited in 
claim 52, wherein the set of notification parameters include a 
parameter identifying whether the user is to receive an 
abstract Summarizing annotations on the document. 

55. One or more computer readable media as recited in 
claim 52, wherein the set of notification parameters include a 
parameter identifying how frequently the user is to be notified 
of annotations added to the document. 
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56. A system comprising: 
a database configured to store information regarding activ 

ity on a plurality of documents; and 
a monitoring module configured to notify a user of activity 

on one or more of the plurality of documents in accor 
dance with a subscription to notifications received from 
the user, the Subscription indicating whether electronic 
mail notifications are to be used and whether peripheral 
awareness notifications are to be used. 

57. A system as recited in claim 56, wherein the monitoring 
module is further configured to: 

identify, for each of the plurality of documents, one or more 
annotations that have been made to the document, 

include information regarding the annotations that have 
been made to the plurality of documents in a single 
electronic mail message, 

send the single electronic mail message to the user if the 
user has subscribed to annotation notification for the 
plurality of documents, 

receive a user request to receive notification of one or more 
annotations to the plurality of documents in response to 
one or more of a plurality of user-specified conditions 
being satisfied, 

send, in response to one or more of the plurality of user 
specified conditions being satisfied, the single electronic 
mail message to the user, 

receive a request for the user to receive, at particular times, 
notification of changes to one of the plurality of docu 
ments, 

monitor activity on the one of the plurality of documents, 
include, in the single electronic mail message, an indica 

tion of changes to the one of the plurality of documents 
in the time since the user was last notified of changes to 
the one of the plurality of documents, 

generate an abstract that Summarizes the annotations that 
have been made to the plurality of documents, 

include the abstract in the single electronic mail message, 
receive a request for the user to be notified of replies by 

other users to a document annotation entered by the user, 
monitor annotating of the document to determine when a 

reply to the document annotation is entered by one of the 
other users, and 

send, to the user, a notification that the reply has been 
entered. 

58. A system as recited in claim 56, wherein the monitoring 
module is further configured to: 

receive, from the user, a selection of a role corresponding to 
the user and regarding one of the plurality of documents; 

identify a set of notification parameters associated with the 
role; and 

notify the user of activity on the one of the plurality of 
documents in accordance with the set of notification 
parameters. 

59. A system as recited in claim 56, wherein the monitoring 
module is further configured to: 

receive, from the user, an indication of one of the plurality 
of documents an indication of another of the plurality of 
documents; 

identify a set of notification parameters associated with the 
other document; 

associate the set of notification parameters with the user for 
the one document; and 

notify the user of activity on the one document in accor 
dance with the set of notification parameters. 
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60. A system as recited in claim 56, wherein the monitoring 
module is further configured to send, to a computing device, 
information describing annotations that have been made to a 
document in order for an annotation ticket to be displayed 
within a persistent window on a display of the computing 
device. 

61. A system as recited in claim 56, wherein the monitoring 
module is further configured to send, to a computing device, 
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information regarding annotations that have been made to a 
document in order for an annotation ticket and an annotation 
tooltip window to be displayed within a persistent window on 
a display of the computing device, wherein the annotation 
ticket includes a subset of the information and wherein the 
tooltip window includes the information. 

c c c c c 


