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PRESENTING RELATED 
COMMUNICATIONS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application claims priority to U.S. Provisional Appli­
cation No. 61/527,228, filed on Aug. 25, 2011. The entire 
contents of U.S. Provisional Application No. 61/527,228 are 
incorporated herein by reference. 

BACKGROUND 

This specification relates to presenting related communi­
cations. 

Electronic communications can take many forms, includ­
ing, for example, e-mail messages, short message service 
(SMS) text messages, microblogs, social media status 
updates, Internet forum posts, and comments on biogs and 
web pages. Communications can be related, for example, 
through reply relationships. 

SUMMARY 

The presentation of messages in a conversation thread can 
be based on various properties of the messages. For example, 
when a portion of a conversation thread includes an exchange 
between a few conversation participants, a conversation view 
for the conversation thread can include a flattened represen­
tation of that portion. As another example, in response to 
receiving data identifying a search result selected by a user, 
the conversation view can be generated to visually distinguish 
a message that corresponds to the user-selected search result. 
As another example, in response to determining that a portion 

2 
includes applying formatting parameters for the portion of the 
conversation thread that are different from formatting param­
eters applied for other portions of the conversation thread 
surrounding the portion of the conversation thread in the 

5 conversation view. Generating the representation of the por­
tion of the conversation thread based on comparing the num­
ber of participants to the threshold value includes generating 
the representation such that messages of the portion of the 
conversation thread have the same indent level. Generating 

10 the representation of a portion of the conversation thread 
based on comparing the number of participants to the thresh­
old value includes modifying the representation to align mes­
sages of the portion to a common vertical reference position, 
the representation being included in a conversation view that 

15 includes a representation of a second portion of the conver­
sation thread, the messages of the second portion being offset 
from the vertical reference position. 

Comparing the number of participants to a threshold value 
includes determining that the portion includes only messages 

20 by either of two participants. Generating the representation of 
the portion of the conversation thread based on comparing the 
number of participants to the threshold value includes, in 
response to determining that the portion includes only mes­
sages by either of two participants, generating the represen-

25 tation such that the representation presents each of the mes­
sages of the portion at a first indent level. Generating a 
conversation view that includes a second representation of a 
second portion of the conversation thread located adjacent to 
the representation, the second representation presenting sec-

30 ond messages of the conversation thread at indent levels dif­
ferent from the first indent level. 

Another innovative aspect of the subject matter described 
in this specification is embodied in methods that include the 
actions of: obtaining data for a conversation thread; determin­
ing that a portion of the conversation thread includes an 
exchange of messages between fewer than a predetermined 
number of conversation participants; and based on determin­
ing that the portion of the conversation thread includes the 
exchange of messages between fewer than the predetermined 

of the conversation thread includes messages that have 35 

respective indent levels that meet or exceed a predetermined 
maximum indent level value, the conversation view can be 
generated that omits the messages that have respective indent 
levels that meet or exceed the predetermined maximum 
indent level value. 40 number of conversation participants, generating a conversa­

tion view that includes a flattened representation of the por­
tion of the conversation thread. 

One innovative aspect of the subject matter described in 
this specification is embodied in methods that include the 
actions of: identifying a conversation thread from a plurality 
of messages; determining a number of participants associated 
with a portion of the conversation thread that includes a 45 

sequence of messages; comparing the number of participants 
to a threshold value; and generating a representation of the 
portion of the conversation thread based on comparing the 
number of participants to the threshold value, the representa­
tion having formatting different from formatting of represen- 50 

tations of other portions of the conversation thread. 
These and other embodiments may each optionally include 

one or more of the following features. For instance, determin­
ing the number of participants associated with the portion of 
the conversation thread includes determining the number of 55 

participants that submitted at least one message that is 
included in the portion. Identifying the conversation thread 
from a plurality of messages includes identifying a plurality 
of messages that correspond to the conversation thread and 
that are related by a reply relationship or a topical relation- 60 

ship. Generating the representation of the portion of the con­
versation thread based on comparing the number of partici­
pants to the threshold value includes flattening a 
representation of the portion based on comparing the number 
of participants to the threshold value. Generating the repre- 65 

sentation of a portion of the conversation thread based on 
comparing the number of participants to the threshold value 

These and other embodiments may each optionally include 
one or more of the following features. For instance, generat­
ing the conversation view that includes the flattened repre­
sentation of the portion of the conversation thread includes 
applying formatting parameters for the portion of the conver­
sation thread that are different from formatting parameters 
applied for messages surrounding the portion of the conver­
sation thread in the conversation view. Generating the con­
versation view that includes the flattened representation of the 
portion of the conversation thread includes generating the 
conversation view such that messages of the portion of the 
conversation thread have the same indent level. Generating 
the conversation view that includes the flattened representa­
tion of the portion of the conversation thread includes gener-
ating the conversation view such that messages of the portion 
of the conversation thread are aligned in a column. Determin­
ing that the portion of the conversation thread includes an 
exchange of messages between fewer than a predetermined 
number of conversation participants includes determining 
that the exchange of messages includes a sequence of mes­
sages submitted by two conversation participants in an alter­
nating order. Generating the conversation view that includes 
the flattened representation of the portion of the conversation 
thread includes generating the flattened representation in 
response to determining that the exchange of messages 

TikTok Ex. 1014, Page 9 of 19
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includes the sequence of messages submitted by the two 
conversation participants in the alternating order. Generating 
the conversation view that includes the flattened representa­
tion of the portion of the conversation thread includes: gen­
erating the flattened representation such that messages of the 
exchange of messages have a common indent level regardless 
of respective reply depths of the messages of the portion; 
generating a representation of a second portion of the conver­
sation thread that includes second messages, the second mes­
sages having indent levels in the second representation that 
correspond to the respective reply depths of the second mes­
sages; and generating the conversation view to include the 
representation of the second portion located adjacent to the 
flattened representation. 

Another innovative aspect of the subject matter described 
in this specification is embodied in methods that include the 
actions of: determining that a portion of a conversation thread 
includes an exchange of messages between fewer than a pre­
determined number of conversation participants; and based 
on determining that the portion of the conversation thread 
includes the exchange of messages between fewer than the 
predetermined number of conversation participants, generat-
ing a conversation view that that includes a flattened repre­
sentation of the portion of the conversation thread. 

These and other embodiments may each optionally include 
one or more of the following features. For instance, generat-
ing the conversation view that that includes the flattened 
representation of the portion of the conversation thread 
includes applying formatting parameters for the portion of the 
conversation thread that are different from formatting param­
eters applied for messages surrounding the portion of the 
conversation thread in the conversation view. Generating the 
conversation view that that includes the flattened representa­
tion of the portion of the conversation thread includes gener­
ating the conversation view such that messages of the portion 
of the conversation thread have the same indent level. Gen­
erating the conversation view that that includes the flattened 
representation of the portion of the conversation thread 
includes generating the conversation view such that messages 
of the portion of the conversation thread are aligned in a 
colunm. 

Another innovative aspect of the subject matter described 
in this specification is embodied in methods that include the 
actions of: identifying a conversation thread from a plurality 
of messages; determining a number of participants to a por­
tion of the conversation thread; comparing the number of 
participants to a threshold value; and modifying a represen­
tation of the portion of the conversation thread based on 
comparing the number of participants to the threshold value. 
Other embodiments of this aspect include corresponding sys­
tems, apparatus, and computer programs, configured to per­
form the actions of the methods, encoded on computer stor-
age devices. 

These and other embodiments may each optionally include 
one or more of the following features. For instance, determin­

4 
Another innovative aspect of the subject matter described 

in this specification is embodied in methods that include the 
actions of: receiving data identifying a search result selected 
by a user; and in response to receiving the data, generating a 

5 conversation view that presents a message that corresponds to 
the user-selected search result, and that visually distinguishes 
the message from other messages that are presented in the 
conversation view. Other embodiments of this aspect include 
corresponding systems, apparatus, and computer programs, 

10 configured to perform the actions of the methods, encoded on 
computer storage devices. 

These and other embodiments may each optionally include 
one or more of the following features. For instance, generat-

15 ing the conversation view that presents a message that corre­
sponds to the user-selected search result, and that visually 
distinguishes the message from other messages that are pre­
sented in the conversation view includes generating the con­
versation view such that the message that corresponds to the 

20 user-selected search result is highlighted. Generating a con­
versation view that presents a message that corresponds to the 
user-selected search result, and that visually distinguishes the 
message from other messages that are presented in the con­
versation view includes: identifying, in a plurality of pages 

25 that represent a conversation thread, a page that presents the 
message that corresponds to the user-selected search result; 
and generating the conversation view to present the identified 
page. Generating a conversation view that presents a message 
that corresponds to the user-selected search result, and that 

30 visually distinguishes the message from other messages that 
are presented in the conversation view includes generating the 
conversation view to scroll to a position at which the message 
that corresponds to the user-selected search result is visible. 

Another innovative aspect of the subject matter described 
35 in this specification is embodied in methods that include the 

actions of: determining that a portion of a conversation thread 
includes messages that have respective indent levels that meet 
or exceed a predetermined indent level value; and in response 
to determining that the portion of the conversation thread 

40 includes messages that have respective indent levels that meet 
or exceed a predetermined indent level value, generating a 
conversation view that includes one or more messages that 
precede or succeed the portion in the conversation thread, and 
that omits the messages that have respective indent levels that 

45 meet or exceed the predetermined indent level value. Other 
embodiments of this aspect include corresponding systems, 
apparatus, and computer programs, configured to perform the 
actions of the methods, encoded on computer storage devices. 

These and other embodiments may each optionally include 
50 one or more of the following features. For instance, generat­

ing the conversation view that includes one or more messages 
that precede or succeed the portion in the conversation thread, 
and that omits the messages that have respective indent levels 
that meet or exceed the predetermined indent level value 

55 includes generating the conversation view to display a visual 
indicator in place of the portion of the conversation view. The 
visual indicator is a user-selectable control for presenting the 
omitted messages that meet or exceed the predetermined 
indent level value. 

ing the number of participants to the portion of the conversa­
tion thread includes determining the number of participants 
that submitted at least one message that is included in the 
portion. Identifying the conversation thread from a plurality 60 

of messages includes identifying a plurality of messages that 
correspond to the conversation thread and that are related by 

Other embodiments of these aspects include correspond­
ing systems, apparatus, and computer programs, configured 
to perform the actions of the methods, encoded on computer 
storage devices. A system of one or more computers can be so 
configured by virtue of software, firmware, hardware, or a 
combination of them installed on the system that in operation 
cause the system to perform the actions. One or more com-

a reply relationship or a topical relationship. Modifying a 
representation of a portion of the conversation thread based 
comparing the number of participants to the threshold value 65 

includes flattening a representation of the portion based on 
comparing the number of participants to the threshold value. puter programs can be so configured by virtue having instruc-
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tions that, when executed by data processing apparatus, cause 
the apparatus to perform the actions. 

Advantageous implementations can include one or more of 

6 
given conversation thread, different portions of the conversa­
tion may discuss different topics or sub-topics. As an 
example, initial participants to a conversation may discuss a 

the following features. Visual representations of related com­
munications can be presented in a visually appealing manner. 5 

Related communications can be presented in a manner that 
indicates the context of the communications in a larger set of 
communications. A message corresponding to a search result 
selected by a user can be distinguished from other related 
messages, allowing a user to find relevant information more 10 

quickly. Messages in an exchange between a subset of the 
participants in a conversation can be formatted based on the 
number of participants in the exchange, to reflect the exist­
ence of a sub-conversation. 

first topic, and later participants may discuss a second topic, 
or a variation of the first topic. Topical relationships can be 
determined based on, for example, commonalities in the sub-
ject matter of the messages, such as commonalities in headers 
or subject fields of the messages. 

Conversation views can be generated that visually present 
a conversation thread in a manner that is understandable to 
and organized for easy consumption by a user. In the conver­
sation view, excessive complexity can be avoided by present­
ing a selected subset of the messages in the conversation 
thread. Messages in the conversation thread can be formatted 
to indicate the relationships between messages that are pre­
sented and messages that are not presented. The relationships 
indicated can be, for example, direct replies, indirect replies, 
replies to particular participants or groups of participants, and 

The details of one or more embodiments are set forth in the 15 

accompanying drawings and the description below. Other 
features and advantages will become apparent from the 
description, the drawings, and the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram that illustrates an example of 
a system for presenting related communications. 

FIGS. 2A, 2B, 2C, 2D, 3, 4A, 4B, and 4C are diagrams that 
illustrate examples of enhanced conversation views. 

Like reference numbers and designations in the various 
drawings indicate like elements. 

DETAILED DESCRIPTION 

FIG. 1 is a schematic diagram that illustrates an example of 

20 topical relationships. As another example, the number of 
participants to which a message is directed can be indicated 
( e.g., a reply to multiple participants such as a "reply to all" 
message may be distinguished from a reply to a single par-

25 
ticipant). 

The techniques described herein can be used to present 
many types of conversations. For example, the techniques can 
be used when a conversation thread to be presented has a large 
number of messages and/or a large number of conversation 
participants, for example, more than five, ten, fifty, one hun-

30 dred, five hundred, one thousand, or several thousand mes­
sages and/or conversation participants. The techniques can 
also be used to present conversations that have, for example, 
five or fewer messages and/or conversation participants. 

a system for presenting related communications. The system 
100 includes a computing device 120 and a server system 125, 
which communicate over a network 130. The diagram shows 
states (A) to (D), which may occur in the sequence illustrated 35 

or in a different sequence. States (A) to (C) illustrate a flow of 
data, and state (D) illustrates the presentation of a user inter­
face 110. 

For example, the conversation view can indicate the rela-
tionship between presented messages and the conversation 
thread as a whole. The conversation view can be formatted 
and paginated to indicate, for example, the nature of the 
conversation thread, the relationship of a conversation thread The computing device 120 can be, for example, a desktop 

computer, laptop computer, a tablet computer, a cellular 
phone, a smart phone, a music player, an e-book reader, a 
navigation system, or any other appropriate type of process-
ing device. The operations performed by the server system 
125 can be performed by individual computer systems or can 
be distributed across multiple computer systems. The net­
work 130 can be wired or wireless or a combination of both. 
The network 130 can include one or more public or private 
networks, and can include the Internet. 

Various communication modes can produce conversation 
threads that include multiple related messages. Electronic 
media, for example, social networks, biogs, discussion 
groups, and newsgroups, can produce conversation threads 
that are lengthy and complex. A conversation thread may 
include messages submitted by many different participants 
(e.g., contributors), who may submit messages at different 
times and in reply to different messages in the conversation 
thread. As an example, after a heavily-followed author (e.g., 
a celebrity or politician) submits a message, hundreds or even 
thousands of people may respond to the author's message or 

40 and a selected search result, and various relationships 
between presented messages. 

In state (A), the computing device 120 sends a request 135 
to the server system 125. The request 135 can be a request for 
a resource ( e.g., a web page) that provides a representation of 

45 a conversation thread. The request 135 can include informa­
tion that identifies a particular conversation thread 105, for 
example, by identifying a message 115 that is part of the 
conversation thread. In some implementations, the request 
135 can result from selecting a link on search results page, 

50 where the link is associated with one of the messages 115 in 
the conversation thread 105. 

The conversation thread 105 indicated by the request 135 
includes multiple messages 115. The messages 115 can 
include one or more of, for example, e-mail messages, short 

55 message service (SMS) text messages, microblogs, social 
media status updates, Internet forum posts, blog posts, com­
ments on biogs and web pages, and other electronic media 
messages. The messages 115 can include, for example, text, 
images, audio, video, and other content. 

to responses of other participants, generating a conversation 60 

thread that is large and complex. 
In state (B), in response to receiving the request 135, the 

server system 125 generates a conversation view 112 for the 
conversation thread 105 identified by the request 135. To 
generate the conversation view 112, the server system 125 can 
generate data for presenting a visual representation of the 

Messages in a conversation thread can be related through 
one or more relationships. Reply relationships, for example, 
can include direct replies and indirect replies ( e.g., a reply 
message that is separated from a replied-to message one or 
more intermediate reply messages in a series of replies). 
Messages can also be topically related. For example, within a 

65 conversation thread 105. For example, the server system 125 
can generate a resource 142, such as a hypertext markup 
language (HTML) file, that causes the conversation view 112 
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to be displayed when rendered. For example, the conversation 
view 112 can be provided to computing device 120 for ren­
dering and displaying. 

The server system 125 can identify a conversation thread 
105 indicated by the request 135 by accessing a data reposi­
tory 140. In some implementations, the data repository 140 
can be a database or other appropriate data store of messages. 
The data repository 140 can store the content of the messages 
115, which may be accessed from other server systems or 
received directly from users. In addition, or as an alternative, 
the data repository 140 can store an index that describes one 
or more aspects of the messages 115 and the conversation 
thread 105. 

The server system 125 identifies each message 115 in the 
conversation thread 105, and identifies relationships among 
the messages 115. For example, the server system 125 can 
determine which of the messages 115 are replies to which 
other messages 115, and can determine the sequence in time 

8 
generate and display the conversation view 112. The conver­
sation view 112 may be generated using formatting rules of 
the computing device 120. 

FIG. 2A is a diagram that illustrates an example of an 
5 enhanced conversation view 200. The conversation view 200 

includes messages 205a-205h, for example, text segments, 
that form part of a conversation thread 210. An identifier 
206a-206d is displayed with each message 205a-205h. The 
identifiers 206a-206d identify the participant to the conver-

10 sation that submitted the respective message 205a-205h. The 
identifiers 206a-206d can be, for example, icons, images, 
usernames, or other content. 

The conversation view 200 displays the messages 205a-
205h at various indent levels. The indent levels indicate reply 

15 relationships among the messages 205a-205h, and therefore 
indicate the structure of the conversation thread 210. The 

in which the messages 115 were submitted. In some imple- 20 

mentations, the server system 125 identifies messages in the 
conversation thread 105 at the time the request 135 is 
received, permitting the server system 125 to generate a con­
versation view that indicates the current state of the conver­
sation thread 105, which may change in real-time as new 25 

messages 115 are submitted. 

conversation view 200 is formatted such that messages that 
are replies to a first message are displayed below the first 
message and at an additional indent level relative to the first 
message. In other words, responses are indented one level 
deeper than the indent level of the message to which they 
respond. 

Each indent level corresponds to a horizontal position, for 
example, an amount of space between a message and a ver­
tical reference. In the illustrated example, the larger the indent 
level ( e.g., level one, level two, or level three) of a message 

The server system 125 may optionally generate a model for 
the conversation thread 105, for example, a tree having mul­
tiple nodes, where each node represents one of the messages 
115 of the conversation thread 105. The root node of the tree 30 

205a-205h, the farther to the right the message 205a-205h is 
displayed. The indent levels can represent discrete spacing 
increments from, for example, the left side of a display area. 
The spacing increments between each indent level can be, but 
need not be, of uniform size. can represent an initial message 115 that begins the conver­

sation thread 105, and connections between the nodes can 
indicate reply relationships between the various messages 
115. For example, a parent node can represent a first message, 
and a child node can represent a second message that is a 
direct reply to the first message. Sibling nodes can thus rep­
resent replies to the same message. 

As an example, the message 205a is displayed at an indent 
level of two. The message 205b, which is a reply to the 
message 205a, is displayed at an indent level of three, and is 

35 therefore indented one spacing increment to the right of the 
position of the message 205a. The message 205c is a reply to 
the message 205b, and is therefore displayed at an indent level 
of four. As described further below, generating the conversation 

view can include selecting or assigning formatting rules or 
other parameters for formatting the messages 115 of the con- 40 

versation thread 105. The conversation view 112 can be gen­
erated to include enhancements that present the conversation 
thread 105 in a logical manner or in a simplified form. For 
example, the conversation view 112 can indicate the logical 
relationships between the messages 115 and provide context 45 

that indicates the relationships of the messages 115 to the 
conversation thread 105 as a whole. As another example, the 
conversation view 112 may omit one or more messages 115 to 
reduce the complexity of a representation of the conversation 
thread 105. 

As another example, the message 205a and the message 
205d have the same indent level, representing that the mes­
sages 205a, 205d are replies to the same message. Portions of 
the conversation thread 210 that are not linked by reply rela­
tionships can be ordered by the respective times in which the 
messages are submitted. For example, the message 205a and 
replies to the message 205a can be displayed above the mes­
sage 205d and replies to the message 205d to indicate that, for 
example, the message 205a was submitted before the mes­
sage 205d. 

In the conversation view 200, each of the messages 205a-
50 205h is formatted according to the same formatting rules. As 

a result, a series of messages in which each message is a reply 
to the previous message in the series ( e.g., the messages 
205a-205c, or the messages 205d-205h) results in each mes­
sage in the series being indented farther to the right than the 

In state ( C), the server system 125 transmits a response 145 
to the computing device 120. The response 145 can include, 
for example, the resource 142 that includes the conversation 
view 112. 

In state (D), the computing device 120 displays the con­
versation view on the user interface 110. For example, the 
computing device 120 renders the resource 142 received in 
the response 145, which causes the conversation view 112 to 
be rendered. 

In some implementations, the computing device 120 gen­
erates the conversation view 112 rather than the server system 
125, or generates the conversation view 112 in conjunction 
with the server system 125. For example, the computing 
device 120 may access information about the conversation 
thread 105 from, for example, a remote source such as the 
server system 125, from data stored locally at the computing 
device 120, or another source. The computing device 120 can 

55 message displayed above. This produces an angled or diago­
nal slope along left-hand side of the messages, with the mes­
sages displayed at progressively rightward positions. 

Indent levels can additionally or alternatively represent 
spacing from a right side of a screen area. For example, 

60 messages may be displayed at varying spacing increments to 
the left of a vertical reference, such as the right side of a 
display area. In some implementations, the direction of 
indentation can be selected based on the display language of 
the messages. On a user interface displayed in a language that 

65 is read from left to right, messages can be indented rightward 
from a left side of a display area, as illustrated in FIG. 2A. By 
contrast, on a user interface displayed in a language that is 
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read from right to left, messages can be indented leftward 
from a right side of a display area. 

10 
pants. For example, a threshold number of conversation par­
ticipants can be ten. A flattened representation can be gener­
ated for a portion of a conversation that includes an exchange 
among fewer than ten conversation participants. Thus a por-

FIG. 2B is a diagram that illustrates an example of an 
enhanced conversation view 250. The conversation view 250 
displays the messages 205a-205h of the conversation thread 
210. By contrast with the conversation view 200, which for­
mats the messages 205e-205h with different indent levels, the 
conversation view 250 formats each of the messages 205e-
205h to have the same indent level. 

5 tion of the conversation thread that includes an exchange 
among, for example, nine conversation participants can be 
represented with a flattened representation. 

To generate the flattened representation, the computing 
system can apply formatting parameters to the portion 215 

In some instances, an exchange between a few participants 
may cause messages to become so deeply indented that view­
ing the messages becomes difficult. For example, some mes­
sages may be indented far to one side of a display area, or the 
user may be required to scroll horizontally in order to follow 
the exchange. 

10 that are different from formatting parameters applied for mes­
sages surrounding the portion 215 in the conversation view 
250. For example, the conversation view 250 can be gener­
ated such that the messages 205e-205h in the portion 215 of 
the conversation thread 210 are assigned the same indent 

A portion 215 that includes an exchange among fewer than 
a predetermined threshold number of participants can be for­
matted in a different manner than other portions of the con­
versation thread 210. For example, the portion 215 includes 

15 level. The conversation view 250 can be generated such that 
the messages 205 of the portion 215 are aligned in a colurmi 
260. 

an exchange of messages 205e-205h between two different 20 

conversation participants, represented by the identifiers 206a, 
206b, respectively. 

The messages 205e-205h in the portion 215 form a back­
and-forth exchange, for example, a sequence of replies in 
which authorship alternates between the two participants. 25 

The message 205e is submitted by the first participant, and the 
message 205/is submitted by the second participant as a reply 
to the message 205e. The message 205g is submitted by the 
first participant as a reply to the message 205/, and so on. The 
portion 215 is a sub-conversation, or a private exchange, that 30 

occurs within the broader, overall conversation thread 210, 
which includes messages submitted by other participants. 

In the conversation view 250, the formatting for the portion 
215 is different from the formatting of the rest of the conver­
sation thread 210. In the illustrated example, the display of the 35 

portion 215 is flattened or compressed, permitting a user to 
easily follow the exchange. For example, the series of mes­
sages 205e-205h that would otherwise be continuously 
indented is instead formatted to have a consistent indent level. 
The messages 205e-205h are vertically aligned (e.g., 40 

arranged in a colunm). 
As an alternative, the portion 215 may be flattened such 

that indent levels for the messages 205e-205h in the portion 
215 are different, but the differences in indent levels are 
smaller than for surrounding portions of the conversation. For 45 

example, the conversation view 250 can increase the indent 
level by one unit for each for each increase in reply depth 
(e.g., indent levels one, two, and three). By contrast, for the 
portion 215, the indent level can be increased by a half a unit 
for each increase in reply depth (e.g., indent levels one, one 50 

and a half, and two). 
To generate the conversation view 250, a computing sys­

tem (e.g., the server system 125 of FIG. 1) can determine that 

In some implementations, the computing system deter­
mines whether to generate a flattened representation for the 
portion 215 of the conversation thread 210 based on whether 
the portion 215 satisfies multiple criteria. One criterion can 
be, as described above, whether fewer than a predetermined 
number of participants have contributed at least one message 
to the portion 215. Another criterion can be, for example, 
whether the portion 215 includes more than a predetermined 
number of messages, for example, whether the portion 215 
includes more than three messages. The computing system 
may generate a flattened representation of the portion 215 
when the number of messages in the portion 215 exceeds the 
predetermined number of messages and when the number of 
participants contributing at least one message to the portion is 
fewer than the predetermined number of participants. When 
either of the criteria is not satisfied, standard formatting can 
be applied to generate a standard or expanded representation. 

The criteria can include, for example, whether the portion 
215 includes messages contributed by a particular number of 
conversation participants. For example, the flattened repre­
sentation can be generated for the portion 215 when, for 
example, it is determined that the portion 215 includes mes­
sages contributed by exactly two conversation participants. 

The criteria can include, for example, whether the portion 
215 includes a series of direct replies ( e.g., an unbroken chain 
of replies). For example, the flattened representation can be 
generated for the portion 215 when it is determined that any 
message in the portion 215 is linked to any other message in 
the portion 215 through one or more reply relationships. 

The criteria can include, for example, whether the portion 
215 includes a sequence ofalternating replies, or whether the 
portion 215 includes only a sequence of alternating replies. 
For example, a flattened representation can be generated for 
the portion 215 when it is determined that the portion 215 
includes a back-and-forth exchange in which messages alter­
nate between a first participant and a second participant, with 
each participant replying to the previous message by the other 
participant. Alternating replies can also occur in an exchange 
among more than two participants. For example, an exchange 
can alternate among more than two participants when, for 
each reply message in the exchange, the participant that sub­
mits each reply is different from the participant that submits 
the message being directly replied to. Thus the computing 
system can determine that an exchange of messages includes 
a sequence of messages submitted by two conversation par­
ticipants in an alternating order, and the computer system can 
generate the flattened representation in response to determin-

the portion 215 of the conversation thread 210 includes an 
exchange of messages between fewer than a predetermined 55 

number of conversation participants ( e.g., fewer than a hun­
dred participants, fewer than five participants, or fewer than 
three participants). In response on this determination, the 
computing system can generate a conversation view that 
includes a flattened representation of the portion 215 of the 60 

conversation thread 210. In general, a flattened representation 
can be generated for portion of a conversation thread can 
includes multiple messages, for example, a sequence of mes­
sages. The messages in the sequence can be submitted by 
multiple conversation participants. 65 ing that the exchange of messages includes the sequence of 

messages submitted by the two conversation participants in 
the alternating order. 

A flattened representation can be generated for a portion of 
a conversation thread that includes more than two partici-
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or below the generated representation, can have different 
formatting from the generated representation. In some imple­
mentations, the generated representation forms a contiguous 
section of the conversation view for the conversation thread, 

In some implementations, the criteria include whether the 
conversation thread 210 includes a message that is a reply to 
any message in the portion 215 by a conversation participant 
that is not a participant in the exchange represented by the 
portion 215. For example, the portion 215 can include an 
exchange among a set of conversation participants. A flat­
tened representation can be generated for the portion 215 
when it is determined that the conversation thread 210 does 

5 and is uninterrupted by representations of messages that are 
not included in the portion. 

Determining the number of participants to the portion of 
the conversation thread can include determining the number 
of participants that submitted at least one message that is not include any message in reply to the messages of the 

portion 215 except by participants in the set. If the conversa­
tion thread 210 includes, in reply to one or more messages of 
the portion 215, a message by a conversation participant that 
is not in the set, then the conversation view 250 can be for­
matted portion 215 can be formatted according to standard 
processing to more easily accommodate visualization of the 
reply messages by participants outside the set. 

10 included in the portion. Identifying the conversation thread 
from a plurality of messages can include identifying a plural­
ity of messages that correspond to the conversation thread and 
that are related by a reply relationship or a topical relation­
ship. Generating a representation of a portion of the conver-

In some implementations, the computer system generates 
the flattened representation for the portion 215 such that 
messages of an exchange of messages ( e.g., the messages 
205e-205h) have a common indent level regardless of respec­
tive reply depths of the messages of the portion. The computer 
system also generates a representation of a second portion of 

15 sation thread based comparing the number of participants to 
the threshold value can include flattening a representation of 
the portion based on comparing the number of participants to 
the threshold value. 

Comparing a number of participants associated with a por-
20 tion of a conversation thread to a threshold value can include 

the conversation thread that includes second messages ( e.g., 
the messages 205a-205d) such that the second messages have 
indent levels in the second representation that correspond to 25 

the respective reply depths of the second messages. The com­
puter system generates the conversation view to include the 
representation of the second portion located adjacent to the 
flattened representation. 

To identify the portion 215, the computing system can 30 

access a tree or other hierarchical model for the conversation 
thread 210. For example, a tree that represents the conversa­
tion thread 210 can be accessed. A portion of the conversation 
thread 210 that includes an exchange between fewer than a 
predetermined number of conversation participants can be 35 

determined by examining sub-trees or branches of the tree. 
The number of unique conversation participants that contrib­
uted at least one message to the messages represented by the 
sub-tree can be counted. If the count is less than the prede­
termined number, then a flattened representation of the por- 40 

tion of the conversation thread 210 that corresponds to the 
sub-tree can be generated. 

In some implementations, a conversation thread is identi­
fied from a plurality of messages. For example, a set of 
messages related by reply relationships or topical relation- 45 

ships can be identified and designated as a conversation 
thread. 

determining that the portion includes only messages by either 
of two participants. In response to the determination, a first 
representation can be generated such that the first represen-
tation presents each of the messages of the portion (e.g., the 
portion 215 of FIG. 2B) at a first indent level. A conversation 
view can be generated that includes a second representation 
of a second portion ( e.g., a portion including messages 205a-
205d of FIG. 2B) of the conversation thread located adjacent 
to the first representation. The second representation can 
present the second messages of the conversation thread at 
indent levels different from the first indent level. 

In some implementations, a representation of a first portion 
of a conversation can be modified to align messages of the 
portion to a common vertical reference position. The repre­
sentation is included in a conversation view that also includes 
a representation of a second portion of the conversation 
thread, and the messages of the second portion being offset 
from the vertical reference position. 

FIG. 2C is a diagram that illustrates an example of an 
enhanced conversation view 280. The conversation view 280 
illustrates an alternative flattened representation for the por­
tion 215. The messages are assigned indent levels such that 
messages submitted by one participant in the exchange have 
the same indent level, and messages submitted by another 
participant have a second indent level. Thus the indent levels 
in the flattened representation alternate between a first indent 
level and a second indent level, based on the participant that 
submitted the message. 

FIG. 2D is a diagram that illustrates an example of an 
A number of participants associated with a portion of the 

conversation thread is determined. A participant can be asso­
ciated with the portion when at least one message submitted 
by the participant is included in the portion. The portion of the 
conversation thread can include a sequence of messages, for 
example, multiple messages that form a proper subset of the 
messages in the conversation thread. The messages of the 
sequence can be submitted by different participants. The mes­
sages of portion can be related by direct reply relationships, 
temporal sequence, topical relationships, and/or other rela­
tionships such that the portion is a contiguous section or 
region of the conversation thread. 

50 enhanced conversation view 290. The conversation view 290 
illustrates another alternative flattened representation for the 
portion 215. The conversation view 290 is generated such that 
messages in the portion 215 are progressively indented, 
according to their respective reply levels, similar to the con-

55 versation view 200 of FIG. 2A. However, for the portion 215, 
the difference in spacing corresponding to each indent level is 
less than for surrounding portions of the conversation thread 
210. For example, each incremental increase in reply depth 
can result in a smaller increase in indentation than would 

The number of participants is compared to a threshold 60 

value. A representation of the portion of the conversation 
thread is generated based on comparing the number of par­
ticipants to the threshold value. The generated representation 
can have formatting different from formatting of representa­
tions of other portions of the conversation thread. For 65 

example, representations that surround the generated repre­
sentation, including representations immediately above and/ 

otherwise occur in surrounding portions of the conversation 
thread 210. In the portion 215, each indent level above a base 
indent level can be displayed as a horizontal shift of five 
pixels. For other portions of the conversation thread 210, each 
indent level can be displayed as a horizontal space of ten 
pixels. 

FIG. 3 is a diagram that illustrates examples of enhanced 
conversation views 320a, 320b. The diagram illustrates a user 
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interface 302, which displays a search results page. The dia­
gram also illustrates two conversation views 320a, 320b. One 
of the conversation views 320a, 320b may be displayed in 
response to selecting a search result in the search results page. 

The user interface 302 displays a search query 315 submit- 5 

ted by a user, and search results 310a, 310b identified in 
response to the search query 315. The search query 315 can 
include one or more terms, and the search results 31 Oa, 31 Ob 
can be selected based on relevance to the terms of the search 
query 315. The search results 310a, 310b can correspond to a 10 

message in a conversation thread. A portion of, or all of, a 
message corresponding to a search result may be, but need not 
be, displayed, e.g., in a snippet of the search result. Different 
search results 310a, 310b may correspond to messages in the 15 
same conversation thread or to messages in different conver­
sation threads. 

In the illustrated example, the search results 310a, 310b 
each correspond to messages that include a term of the search 
query 315, "dress". The search result 310a corresponds to a 20 

message 305h, which is part of a conversation thread 325. The 
conversation thread 325 includes messages 305a-305j. 

14 
between the message 305h and other messages in the conver­
sation thread 325 can be indicated. 

The message 305h is also distinguished from the other 
messages 305/, 305g, 305i, 305} included in the conversation 
view 320b. For example, the message 305h can be distin­
guished by one or more of an indication, for example, a visual 
indication, e.g., highlighting, shading, borders, color, font, 
size, orientation, position, and other formatting. 

In some implementations, data identifying a search result 
selected by the user is received by a computing system ( e.g., 
by the server system 125). In response to receiving the data, a 
conversation view (e.g., the conversation view 320b) is gen­
erated that presents a message that corresponds to the user­
selected search result. The message that corresponds to the 
user-selected search result can be distinguished from other 
messages that are presented in the conversation view. 

The conversation view can be generated such that the mes-
sage that corresponds to the user-selected search result is 
highlighted. Generating the conversation view can include 
identifying, in a plurality of pages that represent a conversa­
tion thread, a portion of a page that presents the message that 
corresponds to the user-selected search result. The conversa­
tion view can be generated to present the identified page. 

In some implementations, the conversation view can be 
generated to cause a particular portion of the conversation to 
be displayed, for example, a position at which the message 
that corresponds to the user-selected search result is visible. 
For example, a conversation view may include a representa­
tion of a conversation thread that has a display size that 

When a user interacts with one of the search results 31 Oa, 
310b, for example, by clicking a hyperlink or otherwise 
selecting a search result, a request for a resource that includes 25 

a conversation view (e.g., the request 135 of FIG. 1) can be 
sent to a server system. For example, when the user selects the 
search result 310a, a request can be sent for a conversation 
view for the conversation thread 325 that includes the mes­
sage 305h. The server system can generate a conversation 
view for the conversation thread 325, and can send a resource 
that includes the conversation view to the user's computing 
system. 

30 exceeds the size of a user interface. When rendered, the con­
versation view can automatically display a pre-scrolled posi­
tion, or cause scrolling to occur to reach a particular position, 
that presents the message that corresponds to the user-se­
lected search result. For example, the conversation view 320b The server system may generate, and the user's computing 

system may display, the conversation view 320a in response 
to selection of the search result 310a. Because the conversa­
tion thread 325 includes many messages, the conversation 
view 320a includes only a portion of the conversation thread 
325, for example, the portion that includes the messages 
305a-305e. 

35 can include code or display parameters that cause a scrolling 
element 355 to be set to a predetermined value corresponding 
to a position at which the message 305h is visible. The scroll­
ing element 355 may be a component of, for example, a web 
browser or of the conversation view 320b, and the scrolling 

The conversation view 320a includes a page indicator 330a 
that indicates that a representation of the full conversation 
thread 325 includes a set of multiple pages. The page indica-

40 element 355 need not be presented on the conversation view 
320b. 

FIG. 4A is a diagram that illustrates an example of an 
enhanced conversation view 400. The conversation view 400 
presents a conversation thread 405, which includes messages 
410a-410o. The conversation view 400 includes two pages 
401, 402, each presenting different portions of the conversa-
tion thread 405. 

The messages 41 0a-4100 are presented at indent levels that 
indicate the reply depth of each message 410a-410o. The 

tor 330a also indicates that the conversation view 320a rep­
resents the first page of the set of pages. The first page may 45 

display, for example, a portion of the conversation thread 325 
that includes the earliest messages 305a-305j, a portion of the 
conversation thread 325 that includes the most recent mes­
sages 305a-305j, or a portion of the conversation thread 325 
that displays the most popular messages. By displaying the 
representation of the first page, the conversation view 320a 
may not include the message 305h that corresponds to the 
search result 310a that the user selected. 

50 reply depth can indicate, for example, the number of replies 
that are in the sequence that connects a message to, for 
example, a first message in a conversation thread. The greater 
the reply depth, the greater the indent level, and thus the 
farther to the right that the corresponding message is The conversation view 320b is another conversation view 

that may be generated and displayed in response to selection 55 indented. 
of the search result 31 Oa. Rather than displaying the initial 
page of a representation of the conversation thread, the con­
versation view 320b displays a page that includes the message 
305h that corresponds to the search result 310a. In the con­
versation view 320b, the message 305h is positioned in con- 60 

text with messages 305/, 305g, 305i, 305} to which it is 
logically related, for example, through reply relationships 
and or temporal sequence. For example, the message 305h 
may be displayed within a portion of the conversation thread 
325 that displays or otherwise indicates a message to which 65 

the message 305h is a direct reply, or a message that is a direct 
reply to the message 305h. Thus the logical connection 

For example, the first message 41 Oa, which is not a reply to 
any other message, has a reply depth of zero and is presented 
at an indent level of zero. The second message 410b, which is 
a reply to the first message 410a, has a reply depth and an 
indent level of one. The third message 410c, which is a reply 
to the second message 410b, has a reply depth and an indent 
level of two, and so on. The reply depth and the indent level 
can be different. 

The conversation view 400 presents the messages 410a-
410o in the conversation thread 405 at their respective indent 
levels. The indent levels of the messages 410a-410o range 
from zero to eight. The conversation view 400 is paginated to 
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present a maximum number of messages 41 0a-41 0o on each 
page 401, 402, for example, eight messages 410a-410o. As a 
result, the portion of the conversation thread 405 displayed on 

16 
messages in the conversation thread 405 which may be, for 
example, replies to the message 410a, or replies to other 
replies. 

In a similar manner, the initial message 410a can be pre-the second page 402 begins with the message 410i displayed 
at an indent level of six. 

FIG. 4B is a screenshot diagram that illustrates an example 
of a conversation view 450. The conversation view 450 pre­
sents the conversation thread405 and includes two pages 451, 
452. 

5 sented in a fixed display area that does not move as a user 
scrolls through other portions of the conversation thread 405. 
Thus as the user scrolls through the messages presented in a 
conversation view, the message 410a can remain at a fixed 
position, for example, at the top of the conversation view. 

1° Conversation views can be generated using combinations 
of the techniques described above. As an example, a conver­
sation view can be generated that: (i) includes a flattened 
representation of an exchange between fewer than a prede-

In some instances, abrupt transitions between messages 
with high indent levels to messages of low indent levels, or 
vice versa, can be confusing to a user. For example, a user may 
not accurately perceive the differences in reply depths corre­
sponding to large changes in indent levels. To aid the user in 
understanding the nature of the conversation thread 405, mes­
sages with indent levels greater than a predetermined value 
can be omitted from display. 

15 termined number of participants; (ii) presents a message that 
corresponds to a user-selected search result, and distinguishes 
the message from surrounding messages; and (iii) omits mes­
sages having an indent level that meets or exceeds a prede­
termined indent level value. Other combinations and sub-Unlike the conversation view 400, the conversation view 

450 presents only messages that have a reply depth that sat- 20 

isfies an indent level threshold. Messages that have an indent 
level that does not satisfy the threshold are omitted. For 
example, the messages 41 0g-41 Ok have respective indent lev-

combinations of the techniques described above can be used. 
A number of implementations have been described. Nev­

ertheless, it will be understood that various modifications 
may be made without departing from the spirit and scope of 
the disclosure. For example, various forms of the flows shown 
above may be used, with steps re-ordered, added, or removed. 

Embodiments and all of the functional operations 
described in this specification can be implemented in digital 
electronic circuitry, or in computer software, firmware, or 
hardware, including the structures disclosed in this specifica-

els that meet or exceed a predetermined maximum indent 
level of four, and are therefore omitted from the conversation 25 

view 450. The messages 410a-410f, 4101-4100 have respec­
tive indent levels that are less than the maximum indent level, 
and therefore are presented in the conversation view 450. 
Alternatively, a reply depth threshold may be applied in addi­
tion to, or instead of an indent level threshold. 

A portion 455 of the conversation thread 405 includes the 
omitted messages 41 0g-410k. In place of the portion 455, the 
conversation thread 405 presents an indicator 470, for 
example, an ellipsis or other symbol, that indicates that the 
portion 455 is omitted. The indicator 470 can be a hyperlink, 35 

a button, a plus symbol, or other user interface element that a 
user can interact with to cause the omitted portion 455 to be 
presented. In other words, the conversation view 450 com­
presses or collapses the portion 455, and the indicator 470 
permits a user to expand the portion 455 so that the messages 40 

410g-410k are visible. 

30 tion and their structural equivalents, or in combinations of one 
or more of them. Embodiments can be implemented as one or 
more computer program products, e.g., one or more modules 
of computer program instructions encoded on a computer 

To generate a conversation view, it can be determined that 

readable medium for execution by, or to control the operation 
of, data processing apparatus. The computer readable 
medium can be a machine-readable storage device, a 
machine-readable storage substrate, a memory device, a com­
position of matter effecting a machine-readable propagated 
signal, or a combination of one or more of them. 

a portion of a conversation thread includes messages that have 
respective indent levels that meet or exceed a predetermined 
maximum indent level value. In response to the determina- 45 

tion, a conversation view can be generated that includes one 

The term "data processing apparatus" encompasses all 
apparatus, devices, and machines for processing data, includ­
ing by way of example a programmable processor, a com­
puter, or multiple processors or computers. The apparatus can 
include, in addition to hardware, code that creates an execu­
tion environment for the computer program in question, e.g., 

or more messages that precede or succeed the portion in the 
conversation thread, and that omits the messages that have 
respective indent levels that meet or exceed the predeter­
mined maximum indent level value. In some implementa- 50 

tions, a maximum reply depth value can be used rather than a 
maximum indent level value. 

code that constitutes processor firmware, a protocol stack, a 
database management system, an operating system, or a com­
bination of one or more of them. A propagated signal is an 
artificially generated signal, e.g., a machine-generated elec­
trical, optical, or electromagnetic signal that is generated to 
encode information for transmission to suitable receiver 
apparatus. The conversation view can be generated to present a visual 

indicator in place of the portion of the conversation view. The 
visual indicator can be a user-selectable control for presenting 
the omitted messages that meet or exceed the predetermined 
maximum indent level value. For example, the user-select­
able control can be a hyperlink or another user interface 
element that the user can select to cause the omitted messages 
to be displayed. 

FIG. 4C is a diagram that illustrates an example of a con­
versation view 480. The conversation view 480 presents the 
conversation thread 405 and includes two pages 481, 452. The 
initial message 410a that begins the conversation thread 405 
is displayed on each page 481, 482 of the conversation view 
480. By presenting the message 410a on each page 481,482, 
the conversation view 480 provides context for the other 

A computer program ( also known as a program, software, 
55 software application, script, or code) can be written in any 

form of programming language, including compiled or inter­
preted languages, and it can be deployed in any form, includ­
ing as a stand alone program or as a module, component, 
subroutine, or other unit suitable for use in a computing 

60 environment. A computer program does not necessarily cor­
respond to a file in a file system. A program can be stored in 
a portion of a file that holds other programs or data ( e.g., one 
or more scripts stored in a markup language document), in a 
single file dedicated to the program in question, or in multiple 

65 coordinated files ( e.g., files that store one or more modules, 
sub programs, or portions of code). A computer program can 
be deployed to be executed on one computer or on multiple 
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computers that are located at one site or distributed across 
multiple sites and interconnected by a communication net­
work. 

18 
techniques described herein or of what may be claimed, but 
rather as descriptions of features specific to particular 
embodiments. Certain features that are described in this 
specification in the context of separate embodiments can also The processes and logic flows described in this specifica­

tion can be performed by one or more programmable proces­
sors executing one or more computer programs to perform 
functions by operating on input data and generating output. 
The processes and logic flows can also be performed by, and 
apparatus can also be implemented as, special purpose logic 
circuitry, e.g., an FPGA (field programmable gate array) or an 
ASIC (application specific integrated circuit). 

5 be implemented in combination in a single embodiment. Con­
versely, various features that are described in the context of a 
single embodiment can also be implemented in multiple 
embodiments separately or in any suitable subcombination. 
Moreover, although features may be described above as act-

1 o ing in certain combinations and even initially claimed as such, 
one or more features from a claimed combination can in some 

Processors suitable for the execution of a computer pro­
gram include, by way of example, both general and special 
purpose microprocessors, and any one or more processors of 
any kind of digital computer. Generally, a processor will 15 

receive instructions and data from a read only memory or a 
random access memory or both. The essential elements of a 
computer are a processor for performing instructions and one 
or more memory devices for storing instructions and data. 
Generally, a computer will also include, or be operatively 20 

coupled to receive data from or transfer data to, or both, one 
or more mass storage devices for storing data, e.g., magnetic, 
magneto optical disks, or optical disks. However, a computer 
need not have such devices. Moreover, a computer can be 
embedded in another device, e.g., a tablet computer, a mobile 25 

telephone, a personal digital assistant (PDA), a mobile audio 
player, a Global Positioning System (GPS) receiver, to name 
just a few. Computer readable media suitable for storing 
computer program instructions and data include all forms of 
non volatile memory, media and memory devices, including 30 

by way of example semiconductor memory devices, e.g., 
EPROM, EEPROM, and flash memory devices; magnetic 
disks, e.g., internal hard disks or removable disks; magneto 
optical disks; and CD ROM and DVD-ROM disks. The pro­
cessor and the memory can be supplemented by, or incorpo- 35 

rated in, special purpose logic circuitry. 
To provide for interaction with a user, embodiments can be 

implemented on a computer having a display device, e.g., a 
CRT ( cathode ray tube) or LCD (liquid crystal display) moni-
tor, for displaying information to the user and a keyboard and 40 

a pointing device, e.g., a mouse or a trackball, by which the 
user can provide input to the computer. Other kinds of devices 
can be used to provide for interaction with a user as well; for 
example, feedback provided to the user can be any form of 
sensory feedback, e.g., visual feedback, auditory feedback, or 45 

tactile feedback; and input from the user can be received in 
any form, including acoustic, speech, or tactile input. 

Embodiments can be implemented in a computing system 
that includes a back end component, e.g., as a data server, or 
that includes a middleware component, e.g., an application 50 

server, or that includes a front end component, e.g., a client 
computer having a graphical user interface or a Web browser 
through which a user can interact with an implementation, or 
any combination of one or more such back end, middleware, 
or front end components. The components of the system can 55 

be interconnected by any form or medium of digital data 
communication, e.g., a communication network. Examples 
of communication networks include a local area network 
(LAN) and a wide area network (WAN), e.g., the Internet. 

cases be excised from the combination, and the claimed com­
bination may be directed to a subcombination or variation of 
a subcombination. 

Similarly, while operations are depicted in the drawings in 
a particular order, this should not be understood as requiring 
that such operations be performed in the particular order 
shown or in sequential order, or that all illustrated operations 
be performed, to achieve desirable results. In certain circum­
stances, multitasking and parallel processing may be advan­
tageous. Moreover, the separation of various system compo-
nents in the embodiments described above should not be 
understood as requiring such separation in all embodiments, 
and it should be understood that the described program com­
ponents and systems can generally be integrated together in a 
single software product or packaged into multiple software 
products. 

In each instance where a hypertext markup language 
(HTML) file is mentioned, other file types or formats may be 
substituted. For instance, an HTML file may be replaced by 
an extensible markup language (XML), JavaScript object 
notation (JSON), plain text, or other types of files. Moreover, 
where a table or hash table is mentioned, other data structures 
(such as spreadsheets, relational databases, or structured 
files) may be used. 

Particular embodiments have been described. Other 
embodiments are within the scope of the following claims. 
For example, the steps recited in the claims can be performed 
in a different order and still achieve desirable results. In 
addition, the logic flows depicted in the figures do not require 
the particular order shown, or sequential order, to achieve 
desirable results. In addition, other operations may be pro­
vided, or operations may be eliminated, from the described 
flows, and other components may be added to, or removed 
from, the described systems. 

What is claimed is: 
1. A method performed by data processing apparatus, the 

method comprising: 
identifying a conversation thread from a plurality of mes­

sages; 
determining a number of participants associated with a 

portion of the conversation thread that includes a 
sequence of messages; 

comparing the number of participants to a threshold value; 
and 

generating a representation of the portion of the conversa­
tion thread based on comparing the number of partici­
pants to the threshold value, the representation having 
formatting different from formatting of representations 
of other portions of the conversation thread when the 
number of participants satisfies the threshold value. 

The computing system can include clients and servers. A 60 

client and server are generally remote from each other and 
typically interact through a communication network. The 
relationship of client and server arises by virtue of computer 
programs running on the respective computers and having a 
client-server relationship to each other. 

2. The method of claim 1, wherein determining the number 
of participants associated with the portion of the conversation 
thread comprises determining the number of participants that 

65 submitted at least one message that is included in the portion. 
3. The method of claim 1, wherein identifying the conver­

sation thread from a plurality of messages comprises identi-
While this specification contains many specifics, these 

should not be construed as limitations on the scope of the 
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fying a plurality of messages that correspond to the conver­
sation thread and that are related by a reply relationship or a 
topical relationship. 

4. The method of claim 1, wherein generating the repre­
sentation of the portion of the conversation thread based on 5 

comparing the number of participants to the threshold value 
comprises, based on comparing the number of participants to 
the threshold value, generating the representation of the por­
tion of the conversation thread such that one or more mes­
sages that have a first reply depth and are included in the 10 

portion of the conversation thread are indented less than mes­
sages that have the first reply depth and are included in the 
other portions of the conversation thread. 

5. The method of claim 1, wherein generating the repre­
sentation of a portion of the conversation thread based on 15 
comparing the number of participants to the threshold value 
comprises applying formatting parameters for the portion of 
the conversation thread that are different from formatting 
parameters applied for other portions of the conversation 
thread surrounding the portion of the conversation thread in 
the conversation view. 20 

6. The method of claim 1, wherein generating the repre­
sentation of the portion of the conversation thread based on 
comparing the number of participants to the threshold value 
comprises generating the representation such that messages 
of the portion of the conversation thread have the same indent 25 

level. 

20 
sentations of other portions of the conversation thread 
when the number of participants satisfies the thresh­
old value. 

10. The system of claim 9, wherein determining the num­
ber of participants associated with the portion of the conver­
sation thread comprises determining the number of partici­
pants that submitted at least one message that is included in 
the portion. 

11. The system of claim 9, wherein identifying the conver­
sation thread from a plurality of messages comprises identi­
fying a plurality of messages that correspond to the conver­
sation thread and that are related by a reply relationship or a 
topical relationship. 

12. The system of claim 9, wherein generating a represen­
tation of a portion of the conversation thread based on com­
paring the number of participants to the threshold value com­
prises, based on comparing the number of participants to the 
threshold value, generating the representation of the portion 
of the conversation thread such that one or more messages 
that have a first reply depth and are included in the portion of 
the conversation thread are indented less than messages that 
have the first reply depth and are included in the other portions 
of the conversation thread. 

13. The system of claim 9, wherein generating the repre­
sentation of a portion of the conversation thread based on 
comparing the number of participants to the threshold value 
comprises applying formatting parameters for the portion of 
the conversation thread that are different from formatting 
parameters applied for other portions of the conversation 

7. The method of claim 1, wherein generating the repre­
sentation of a portion of the conversation thread based on 
comparing the number of participants to the threshold value 
comprises: 

modifying the representation to align messages of the por­
tion to a common vertical reference position, the repre­
sentation being included in a conversation view that 
includes a representation of a second portion of the 
conversation thread, the messages of the second portion 
being offset from the vertical reference position. 

30 thread surrounding the portion of the conversation thread in 
the conversation view. 

8. The method of claim 1, further comprising determining 
that the portion includes only messages by either of two 
participants; 

14. The system of claim 9, wherein generating the repre­
sentation of the portion of the conversation thread based on 
comparing the number of participants to the threshold value 

35 comprises generating the representation such that messages 
of the portion of the conversation thread have the same indent 
level. 

wherein generating the representation of the portion of the 
conversation thread based on comparing the number of 40 

participants to the threshold value comprises: 
in response to determining that the portion includes only 

messages by either of two participants, generating the 
representation such that the representation presents 
each of the messages of the portion at a first indent 45 

level; and 
wherein the method further comprises generating a con­

versation view that includes a second representation of a 
second portion of the conversation thread located adja­
cent to the representation, the second representation pre- 50 

senting second messages of the conversation thread at 
indent levels different from the first indent level. 

9. A system comprising: 
one or more computers and one or more storage devices 

storing instructions that are operable, when executed by 
55 

the one or more computers, to cause the one or more 
computers to perform operations comprising: 
identifying a conversation thread from a plurality of 

messages; 
determining a number of participants associated with a 

portion of the conversation thread that includes a 60 

sequence of messages; 
comparing the number of participants to a threshold 

value; and 
generating a representation of the portion of the conver­

sation thread based on comparing the number of par- 65 

ticipants to the threshold value, the representation 
having formatting different from formatting of repre-

15. The system of claim 9, wherein generating the repre­
sentation of a portion of the conversation thread based on 
comparing the number of participants to the threshold value 
comprises: 

modifying the representation to align messages of the por­
tion to a common vertical reference position, the repre­
sentation being included in a conversation view that 
includes a representation of a second portion of the 
conversation thread, the messages of the second portion 
being offset from the vertical reference position. 

16. The system of claim 9, further comprising determining 
that the portion includes only messages by either of two 
participants; 

wherein generating the representation of the portion of the 
conversation thread based on comparing the number of 
participants to the threshold value comprises: 
in response to determining that the portion includes only 

messages by either of two participants, generating the 
representation such that the representation presents 
each of the messages of the portion at a first indent 
level; and 

wherein the operations further comprise generating a con­
versation view that includes a second representation of a 
second portion of the conversation thread located adja­
cent to the representation, the second representation pre-
senting second messages of the conversation thread at 
indent levels different from the first indent level. 

17. A non-transitory computer storage medium encoded 
with a computer program, the program comprising instruc­
tions that when executed by one or more computers cause the 
one or more computers to perform operations comprising: 
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identifying a conversation thread from a plurality of mes­
sages; 

determining a number of participants associated with a 
portion of the conversation thread that includes a 
sequence of messages; 

comparing the number of participants to a threshold value; 
and 

generating a representation of the portion of the conversa­
tion thread based on comparing the number of partici­
pants to the threshold value, the representation having 10 
formatting different from formatting of representations 
of other portions of the conversation thread when the 
number of participants satisfies the threshold value. 

18. The non-transitory computer storage medium of claim 
17, wherein determining the number of participants associ­
ated with the portion of the conversation thread comprises 15 

determining the number of participants that submitted at least 
one message that is included in the portion. 

19. The non-transitory computer storage medium of claim 
17, wherein identifying the conversation thread from a plu­
rality of messages comprises identifying a plurality of mes- 20 

sages that correspond to the conversation thread and that are 
related by a reply relationship or a topical relationship. 

20. The non-transitory computer storage medium of claim 

22 
wherein the operations further comprise generating a con­

versation view that includes a second representation of a 
second portion of the conversation thread located adja­
cent to the representation, the second representation pre­
senting second messages of the conversation thread at 
indent levels different from the first indent level. 

25. A method performed by data processing apparatus, the 
method comprising: 

obtaining data for a conversation thread; 
determining that a portion of the conversation thread 

includes an exchange of messages between fewer than a 
predetermined number of conversation participants; and 

based on determining that the portion of the conversation 
thread includes the exchange of messages between 
fewer than the predetermined number of conversation 
participants, generating a conversation view that 
includes a flattened representation of the portion of the 
conversation thread, wherein fewer reply messages in 
the flattened representation are indented than in a stan­
dard representation. 

17, wherein generating a representation of a portion of the 
conversation thread based on comparing the number of par­
ticipants to the threshold value comprises, based on compar­
ing the number of participants to the threshold value, gener­
ating the representation of the portion of the conversation 
thread such that one or more messages that have a first reply 
depth and are included in the portion of the conversation 
thread are indented less than messages that have the first reply 
depth and are included in the other portions of the conversa­
tion thread. 

26. The method of claim 25, wherein generating the con­
versation view that includes the flattened representation of the 
portion of the conversation thread comprises applying for­
matting parameters for the portion of the conversation thread 
that are different from formatting parameters applied for mes-

25 sages surrounding the portion of the conversation thread in 
the conversation view. 

21. The non-transitory computer storage medium of claim 
17, wherein generating the representation of a portion of the 
conversation thread based on comparing the number of par­
ticipants to the threshold value comprises applying format­
ting parameters for the portion of the conversation thread that 
are different from formatting parameters applied for other 
portions of the conversation thread surrounding the portion of 
the conversation thread in the conversation view. 

22. The non-transitory computer storage medium of claim 

27. The method of claim 25, wherein generating the con­
versation view that includes the flattened representation of the 
portion of the conversation thread comprises generating the 

30 conversation view such that messages of the portion of the 
conversation thread have the same indent level. 

28. The method of claim 25, wherein generating the con­
versation view that includes the flattened representation of the 
portion of the conversation thread comprises generating the 

35 conversation view such that messages of the portion of the 
conversation thread are aligned in a colunm. 

29. The method of claim 25, wherein: 

40 

17, wherein generating the representation of the portion of the 
conversation thread based on comparing the number of par­
ticipants to the threshold value comprises generating the rep­
resentation such that messages of the portion of the conver- 45 
sation thread have the same indent level. 

determining that the portion of the conversation thread 
includes an exchange of messages between fewer than a 
predetermined number of conversation participants 
comprises determining that the exchange of messages 
includes a sequence of messages submitted by two con-
versation participants in an alternating order; and 

generating the conversation view that includes the flattened 
representation of the portion of the conversation thread 
comprises generating the flattened representation in 
response to determining that the exchange of messages 
includes the sequence of messages submitted by the two 
conversation participants in the alternating order. 

23. The non-transitory computer storage medium of claim 
17, wherein generating the representation of a portion of the 
conversation thread based on comparing the number of par­
ticipants to the threshold value comprises: 

modifying the representation to align messages of the por­
tion to a common vertical reference position, the repre­
sentation being included in a conversation view that 
includes a representation of a second portion of the 
conversation thread, the messages of the second portion 
being offset from the vertical reference position. 

30. The method of claim 25, wherein generating the con-
5o versation view that includes the flattened representation of the 

portion of the conversation thread comprises: 

24. The non-transitory computer storage medium of claim 
17, further comprising determining that the portion includes 
only messages by either of two participants; 

55 

wherein generating the representation of the portion of the 
conversation thread based on comparing the number of 60 

participants to the threshold value comprises: 
in response to determining that the portion includes only 

messages by either of two participants, generating the 
representation such that the representation presents 
each of the messages of the portion at a first indent 
level; and 

generating the flattened representation such that messages 
of the exchange of messages have a common indent level 
regardless of respective reply depths of the messages of 
the portion; 

generating a representation of a second portion of the con­
versation thread that includes second messages, the sec­
ond messages having indent levels in the second repre­
sentation that correspond to the respective reply depths 
of the second messages; and 

generating the conversation view to include the represen­
tation of the second portion located adjacent to the flat­
tened representation. 

* * * * * 
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