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Casual InfoVis

✦ Artistic InfoVis
✦ Ambient InfoVis
✦ Social InfoVis
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Social Visualization

✦ “Visualization of social information for social 
purposes”  - Judith Donath, Social Media Group, MIT Media Lab. 

✦ 사람들과 관계있는 또는 사람이 중심이 된 데이터의 비주얼라이
제이션
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Social Visualization

✦ “Unlike information visualization which has as its 
goal of helping users digest information more 
effectively or data visualization which has as its 
goal of helping users analyze and see trends in the 
data, social visualization has as its goal of 
creating awareness and catalyzing social 
interactions among its users.”  
 
- Alison Lee, IBM TJ Watson Research Center
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Social Visualization

✦ Data related to people?

✦ 메신저를 통한 대화


✦ 온라인 채팅


✦ 트위터 메시지 혹은 관계망


✦ 이메일 패턴


✦ presence (at specific location)

✦ life history / life-logging 

 
→ Social Visualization try to depict them...
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Research Group

✦ Social Media Group, MIT Media 

✦ directed by Judith Donath

✦ http://smg.media.mit.edu
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SMG Projects

✦ Early examples of SocialVis

✦ Visual Who

✦ ChatCircles

✦ Loom

✦ Web Fan

✦ PeopleGarden
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Visual Who

✦ Visualize social patterns of an electronic 
community

✦ patterns of association

✦ patterns of presence


✦ ... try to show

✦ busy-ness

✦ affinities

✦ arrivals

✦ who’s around

10http://smg.media.mit.edu/people/Judith/VisualWho/VisualWho.html

http://smg.media.mit.edu/people/Judith/VisualWho/VisualWho.html
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Visual Who

✦ Data 수집

✦ the affiliations are derived from the mailing-list file 

✦ data about the logins and idle times comes from the 

utmp file

11http://smg.media.mit.edu/people/Judith/VisualWho/VisualWho.html

http://smg.media.mit.edu/people/Judith/VisualWho/VisualWho.html
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Visual Who

✦ Quick Note: UTMP? 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Visual Who

✦ Technique

✦ 이름과 그룹이름 표시


✦ 그룹이름의 위치를 움직이면, 그 그룹에 속해 있는 사람들 역시 
그룹의 위치를 따라 움직임


✦ 여러 그룹이 표시되면 각각의 그룹에 속하거나 여러 그룹에 속하
는 사람들의 위치를 반영함


✦ 현재 로그인되어 있는 사람들과 아닌 사람들을 구분해서 보여줌
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Visual Who

✦ Patterns of Association

14http://smg.media.mit.edu/people/Judith/VisualWho/VisualWho.html

the faculty members are yellow; staff is purple; graduate students are red; undergraduates are green and everyone else is blue

1. A single anchor - in this case a research group - has been 
added. With only one anchor, nearly all the names would 
eventually end up gathered in that corner.

2. An anchor representing the Lab's committee on 
academics has been added. Note how this anchor has pulled 
first the faculty members, followed by the staff.

3. The softball team is added.

4. The holography research group is added.

http://smg.media.mit.edu/people/Judith/VisualWho/VisualWho.html
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Visual Who

✦ Patterns of Presence

15http://smg.media.mit.edu/people/Judith/VisualWho/VisualWho.html

The brightness of a name shows activity - the darkest names have been idle the longest. day.

1. Late at night (4 a.m.) Very few people are logged in and 
only a couple are active.

2. Midday (1 p.m.) Well over a hundred people logged in, 
much activity.


http://smg.media.mit.edu/people/Judith/VisualWho/VisualWho.html
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Issues

✦ noisy

✦ privacy

✦ unix-only
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Chat Circles

✦ Online discussion group

✦ 게시판 (web-based bbs)


✦ usenet newsgroups

✦ 채팅룸 

 
... and now


✦ 트위터

✦ 페이스북

✦ 카카오톡 

...
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Chat Circles

✦ Online discussion group

✦ 사람들이 얼마나 참여하는지?


✦ 인터랙션은 어떻게 이루어지는지?


✦ 새로운 참여자를 환영하는지?


✦ 그룹 내에서 전문가 (혹은 오피니언 리더) 는?


✦ Social Visualization can answer to these questions.

✦ show patterns, rates, interactions
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Chat Circles

✦ 채팅방을 위한 Visualization (GUI)

✦ 채팅방에 있는 사람들의 presence를 잘 보여줌

✦ 얼마나 서로 다른 대화들이 오고가는지를 볼 수 있다

✦ cocktail party 를 흉내낸 인터페이스
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Chat Circles

20

11/18/2012 

13 

Fall 2012 CS 7450 25 

Interface 

- Each person is a  
   colored circle 
- Circle grows with each 
   posted message,  
   slowly shrinks/fades  
   as goes idle 
- Will stay there as small  
   circle while connected 
- Comments appear  
   inside circles 
- Can  only  “hear”  what   
   is going on nearby 

Fall 2012 CS 7450 26 

Conversational Interface 

http://alumni.media.mit.edu/~fviegas/projects/chatcircles/

http://alumni.media.mit.edu/~fviegas/projects/chatcircles/
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Chat Circles

✦ 각각의 사람들은 colored circle 로 표현됨

✦ circle의 크기는 포스팅된 메시지에 따라 커지고, 메시지가 
사라지면서 (idle - 대화를 멈추면서) 서서히 작아짐


✦ 연결이 되어 있으면 작은 circle 로 표현됨

✦ 코맨트는 circle 내부에 표시

✦ 주위에 있을 경우만 “들을 수 (hear, but actually see)” 
있음 - cocktail party 
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Fall 2012 CS 7450 25 

Interface 

- Each person is a  
   colored circle 
- Circle grows with each 
   posted message,  
   slowly shrinks/fades  
   as goes idle 
- Will stay there as small  
   circle while connected 
- Comments appear  
   inside circles 
- Can  only  “hear”  what   
   is going on nearby 

Fall 2012 CS 7450 26 

Conversational Interface 
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Chat Circles

✦ History Interface

✦ x: 사용자, y: 시간


✦ tick: posting

✦ mouse over: reveal message

✦ solid tick: within earshot

✦ hollow tick: can’t hear
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Chat Circles

✦ Issues

✦ long sentences

✦ text only

✦ screen real-estate 
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PeopleGarden

✦ Online Communities

✦ 온라인 상에서의 가상의 커뮤니티를 위한 비주얼라이제이션 테
크닉


✦ 개인의 view와 사회적인 view를 모두 제공


✦ 정원과 꽃이라는 메타포를 사용


✦ Purpose

✦ 온라인 커뮤니티를 방문한 사람들이 커뮤니티 전체와 개개인 참
여자들에 대한 신속한 이해를 도모할 수 있도록 함


✦ Data

✦ 온라인 커뮤니티에 포스팅된 모든 글들

24
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PeopleGarden

✦ People Flower: Visualizing a User

✦ 가장 기본적인 데이터의 단위: a post → Petal 로 표현


✦ 사람들이 남긴 글 (postings)은 꽃잎(petals)로 표현되고, 시계방향으로 꽃잎
을 추가하여 시간에 따른 posting의 숫자를 표현 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The challenge in creating successful data portraits is thus
two-fold: 1) selecting those attributes about data objects
that best convey information about a user, and 2) deciding
how to visualize these attributes legibly and intuitively.
Over time, a user’s portrait changes based on his changing
interaction; the portrait will thus always show the most up-
to-date data about its user. Unlike avatar representation,
these portraits are based on real interaction history.
A collection of data portraits can be used to represent the
participants of an on-line environment. Such an overview
allows users to see overall trends in the data, such as the
level of user participation or the amount of interaction.
Because data portraits are generated by simple, uniform
rules, they form small multiples that can be compared and
contrasted [Tufte91].
As with any visualizations of user information, user privacy
is a concern. Our focus is on using information
visualization within the context of a community. The
visualizations are of publicly available data about the
people in the community and their relationships; the target
audience is also the members of that community.

4. PEOPLE FLOWER: VISUALIZING A USER
We will now discuss in more detail PeopleFlower, our
visualization of the individual. Each user is represented as
a flower, as shown in Figure 3. His/her data objects are
represented as petals of the flower, arranged by time in a
clockwise fashion.

Figure 3. Basic PeopleFlower.
Visual artists have long emphasized using representations
that have the same level of visual and conceptual
complexity as the objects they represent [Arnheim89]. We
therefore wanted a simple object that can easily deal with a
changing number of components.  We also like the organic
nature of a flower, and the suggestion that it changes over
time, as users do. The flower metaphor was chosen for its
simplicity and intuitiveness.  Other visualizations that use
radial layout to display data include radar sweep
visualizations and Kiviat Diagrams [Jefferies97, Harris97].
For more technical discussions on creating organic or non-
photo-realistic rendering, see [Kowalski99, Raskar99]
For simplicity, we will focus our discussion on a Web-
based message board. Our findings can be generalized to

visualizations of Usenet newsgroups, Web page traversals,
or Chat room interactions with few modifications.  We will
discuss more in Section 8.
Each PeopleFlower represent a user of the message board,
and its petals his/her postings. The different visual
parameters of a petal can be used to represent different
attributes about each posting. We found the time of
posting, the amount of response, and whether a post starts a
new conversation to be the three most valuable attributes in
conveying social information about the user, as
demonstrated below.

4.1 Time since posting
Time of posting is an important attribute for showing
posting history. PeopleFlower indicates time in both the
ordering and the saturation of petals. A message posted far
in the past would be less saturated and less noticeable. As a
user posts more messages to the board, his or her
PeopleFlower will change, as shown in Figure 4.

Figure 4. A user’s PeopleFlower changes over time.
A few things to note here:
• The numbers of petals increases as more messages are

posted, just as a flower opens up.
• Older petals move to the left as newer petals are added

to the right, to maintain symmetry. The overall shape
of a flower is determined by how many petals it has.

• Each petal fades over time showing time since posting.
• A marked difference in saturation of adjacent petals,

seen in the rightmost flower, denotes a gap in posting.

4.2 Response to posting
PeopleFlower can display not only a user’s own posting
pattern, but also the amount of feedback from other users
of the board.  This is important for illustrating the amount
of interaction in an environment. We have used pistil-like
circles on top of the petals to denote responses. Each circle
indicates one response to a post, as shown in Figure 5.

Figure 5. Three users with same amount of postings over
different durations, and with different amount of responses.
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PeopleGarden

✦ People Flower: Time of Posting

✦ 새로운 글이 포스팅되면 petal이 오른쪽에 하나씩 추가

✦ 좌우 균형을 맞추기 위해 petal이 추가될 때마다 왼쪽으로 조금
씩 회전


✦ 포스팅된 시간의 경과여부에 따라 petal의 색이 흐려짐

✦ 인접한 두개의 petal 간의 saturation 의 차이는 포스팅 간의 시
간 차를 표현 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The challenge in creating successful data portraits is thus
two-fold: 1) selecting those attributes about data objects
that best convey information about a user, and 2) deciding
how to visualize these attributes legibly and intuitively.
Over time, a user’s portrait changes based on his changing
interaction; the portrait will thus always show the most up-
to-date data about its user. Unlike avatar representation,
these portraits are based on real interaction history.
A collection of data portraits can be used to represent the
participants of an on-line environment. Such an overview
allows users to see overall trends in the data, such as the
level of user participation or the amount of interaction.
Because data portraits are generated by simple, uniform
rules, they form small multiples that can be compared and
contrasted [Tufte91].
As with any visualizations of user information, user privacy
is a concern. Our focus is on using information
visualization within the context of a community. The
visualizations are of publicly available data about the
people in the community and their relationships; the target
audience is also the members of that community.

4. PEOPLE FLOWER: VISUALIZING A USER
We will now discuss in more detail PeopleFlower, our
visualization of the individual. Each user is represented as
a flower, as shown in Figure 3. His/her data objects are
represented as petals of the flower, arranged by time in a
clockwise fashion.

Figure 3. Basic PeopleFlower.
Visual artists have long emphasized using representations
that have the same level of visual and conceptual
complexity as the objects they represent [Arnheim89]. We
therefore wanted a simple object that can easily deal with a
changing number of components.  We also like the organic
nature of a flower, and the suggestion that it changes over
time, as users do. The flower metaphor was chosen for its
simplicity and intuitiveness.  Other visualizations that use
radial layout to display data include radar sweep
visualizations and Kiviat Diagrams [Jefferies97, Harris97].
For more technical discussions on creating organic or non-
photo-realistic rendering, see [Kowalski99, Raskar99]
For simplicity, we will focus our discussion on a Web-
based message board. Our findings can be generalized to

visualizations of Usenet newsgroups, Web page traversals,
or Chat room interactions with few modifications.  We will
discuss more in Section 8.
Each PeopleFlower represent a user of the message board,
and its petals his/her postings. The different visual
parameters of a petal can be used to represent different
attributes about each posting. We found the time of
posting, the amount of response, and whether a post starts a
new conversation to be the three most valuable attributes in
conveying social information about the user, as
demonstrated below.

4.1 Time since posting
Time of posting is an important attribute for showing
posting history. PeopleFlower indicates time in both the
ordering and the saturation of petals. A message posted far
in the past would be less saturated and less noticeable. As a
user posts more messages to the board, his or her
PeopleFlower will change, as shown in Figure 4.

Figure 4. A user’s PeopleFlower changes over time.
A few things to note here:
• The numbers of petals increases as more messages are

posted, just as a flower opens up.
• Older petals move to the left as newer petals are added

to the right, to maintain symmetry. The overall shape
of a flower is determined by how many petals it has.

• Each petal fades over time showing time since posting.
• A marked difference in saturation of adjacent petals,

seen in the rightmost flower, denotes a gap in posting.

4.2 Response to posting
PeopleFlower can display not only a user’s own posting
pattern, but also the amount of feedback from other users
of the board.  This is important for illustrating the amount
of interaction in an environment. We have used pistil-like
circles on top of the petals to denote responses. Each circle
indicates one response to a post, as shown in Figure 5.

Figure 5. Three users with same amount of postings over
different durations, and with different amount of responses.
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PeopleGarden

✦ People Flower: Response to Posting

✦ 각각의 petal 위에 매달린 작은 circle 은 포스팅에 대한 

response 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The challenge in creating successful data portraits is thus
two-fold: 1) selecting those attributes about data objects
that best convey information about a user, and 2) deciding
how to visualize these attributes legibly and intuitively.
Over time, a user’s portrait changes based on his changing
interaction; the portrait will thus always show the most up-
to-date data about its user. Unlike avatar representation,
these portraits are based on real interaction history.
A collection of data portraits can be used to represent the
participants of an on-line environment. Such an overview
allows users to see overall trends in the data, such as the
level of user participation or the amount of interaction.
Because data portraits are generated by simple, uniform
rules, they form small multiples that can be compared and
contrasted [Tufte91].
As with any visualizations of user information, user privacy
is a concern. Our focus is on using information
visualization within the context of a community. The
visualizations are of publicly available data about the
people in the community and their relationships; the target
audience is also the members of that community.

4. PEOPLE FLOWER: VISUALIZING A USER
We will now discuss in more detail PeopleFlower, our
visualization of the individual. Each user is represented as
a flower, as shown in Figure 3. His/her data objects are
represented as petals of the flower, arranged by time in a
clockwise fashion.

Figure 3. Basic PeopleFlower.
Visual artists have long emphasized using representations
that have the same level of visual and conceptual
complexity as the objects they represent [Arnheim89]. We
therefore wanted a simple object that can easily deal with a
changing number of components.  We also like the organic
nature of a flower, and the suggestion that it changes over
time, as users do. The flower metaphor was chosen for its
simplicity and intuitiveness.  Other visualizations that use
radial layout to display data include radar sweep
visualizations and Kiviat Diagrams [Jefferies97, Harris97].
For more technical discussions on creating organic or non-
photo-realistic rendering, see [Kowalski99, Raskar99]
For simplicity, we will focus our discussion on a Web-
based message board. Our findings can be generalized to

visualizations of Usenet newsgroups, Web page traversals,
or Chat room interactions with few modifications.  We will
discuss more in Section 8.
Each PeopleFlower represent a user of the message board,
and its petals his/her postings. The different visual
parameters of a petal can be used to represent different
attributes about each posting. We found the time of
posting, the amount of response, and whether a post starts a
new conversation to be the three most valuable attributes in
conveying social information about the user, as
demonstrated below.

4.1 Time since posting
Time of posting is an important attribute for showing
posting history. PeopleFlower indicates time in both the
ordering and the saturation of petals. A message posted far
in the past would be less saturated and less noticeable. As a
user posts more messages to the board, his or her
PeopleFlower will change, as shown in Figure 4.

Figure 4. A user’s PeopleFlower changes over time.
A few things to note here:
• The numbers of petals increases as more messages are

posted, just as a flower opens up.
• Older petals move to the left as newer petals are added

to the right, to maintain symmetry. The overall shape
of a flower is determined by how many petals it has.

• Each petal fades over time showing time since posting.
• A marked difference in saturation of adjacent petals,

seen in the rightmost flower, denotes a gap in posting.

4.2 Response to posting
PeopleFlower can display not only a user’s own posting
pattern, but also the amount of feedback from other users
of the board.  This is important for illustrating the amount
of interaction in an environment. We have used pistil-like
circles on top of the petals to denote responses. Each circle
indicates one response to a post, as shown in Figure 5.

Figure 5. Three users with same amount of postings over
different durations, and with different amount of responses.
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PeopleGarden

✦ People Flower: Initial Post vs. Reply

✦ Original post와 reply는 색으로 구분 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While the three users in Figure 5 posted the same amount
of messages, they posted at different time interval, as
indicated by the saturation of the petals. The amount of
responses also varies greatly.
• User A posted a series of messages in a short interval,

and has not posted for a while.
• Initial response to A was high, over time it decreased.
• Users B and C both posted their messages over longer

intervals, but C has gotten much more response.

4.3 Initial post vs. reply
Why do the amounts of responses differ for these three
users?  Figure 6 shows the same PeopleFlowers with petals
colored by whether the post starts a new conversation (i.e.
initial posts versus replies). This scheme has been used in
the Loom visualization for newsgroups [Donath99].

Figure 6. The same three users from Figure 5, this time
with magenta representing initial posts, blue replies. (See

http://graphics.lcs.mit.edu/~becca/papers/pgarden .)
We gain more insight into the situation:
• User A started with an initial post (shown in magenta),

perhaps a question or a new topic of discussion.  There
were many responses. Then User A replied to others’
postings, and the level of response gradually dropped.

• User B only responded to others' posts, as indicated by
all blue posts.

• Users C made both initial posts and replies.  This user
likes to both start new conversation and interact with
others. User C received the most replies.

This example seems to suggest that one way to get more
response from others would be to start a new conversation.
See [Whittaker98, Smith99] for more studies about the
interaction dynamics of  Usenet newsgroups.

5. PEOPLE GARDEN: VISUALIZING GROUP OF USERS
Having described our representation of individual users, we
will now turn to placing these individual representations in
the larger context of the on-going discussions, i.e. the
message board. Figure 7 shows a section of a sample board
with about 1200 messages posted by 150 authors over the
period of two months.
Currently, users need to read through a large amount of text
to determine who’s who in the message board.
PeopleGarden is designed to facilitate this task. While
PeopleFlower specifies how to represent individual users,

Figure 7. Traditional view of a message board.

PeopleGarden specifies how to layout the flowers for
overview and comparison of users. We have used the
garden metaphor because a healthy garden has certain
properties that we can use to represent a healthy discussion
group. For example, a garden with more bright flowers
indicates a discussion group with more new posts.  It looks
healthier than one with faded flowers representing a group
with mostly old posts.
Figure 8 shows a PeopleGarden created for the same
message board. The height of a flower represents how long
a user has been in the board, as indicated by time of first
posting. This uses the metaphor that a flower planted
earlier is taller than one planted later. A few patterns here:
• Many people have participated at the board since the

beginning, and have been prolific contributors since.
• A large number of casual participants dropped by to

make a few posts.
• There are more users joining the board in the first half

than the second.
We can also notice outliers such as the big red flower two-
thirds from the top and two-thirds from the left of Figure 8.
While most people have more to say the longer they have
been at the board, this relative late-comer has really
bloomed and contributed much to the discussion.
Now let us return to the four user questions we have raised
at the beginning of the paper about on-line environments:
Q1. Do participants here really get involved? (Post

frequently or only once in a while?)
Q2. How much interaction is there? (Do people reply?)
Q3. Do participants here welcome newcomers? (Do

newcomers get many replies?)
Q4. Who are the experts? (Who has been here for some

time or posted many messages?)
The PeopleGarden in Figure 8 can help to answer a couple
of these questions.
A1. There are many users here with varying level of

involvement. Many of them have also posted
continuously, denoted by smooth change of saturation
across a wide range.

  Colorado and stuff - Jen 21:50:54 4/23/99 (1)

        Re: Colorado and stuff - Dan 08:57:48 4/24/99 (0)

  Apology for "provoking" - Cathy 22:00:48 4/22/99 (2)

        Re: Apology for "provoking" - James 12:47:31 4/23/99 (1)

        Re: Apology for "provoking" - Mia 06:05:28 4/24/99 (0)

   L/R Brain info. continued... - Kam 18:44:28 4/22/99 (1)

        Re: L/R Brain info. cont... and.... - Cathy 21:02:30 4/22/99 (0)
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PeopleGarden

✦ 2개월 간 1200개의 포스팅 데이터를 수집해서 만든 
garden


✦ 각각의 꽃은 서로 다른 사용자를 의미

✦ 높이는 게시판에 있었던 시간
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A4. The most prolific contributors also tend to be those
who have been here the longest, and can be found at
the top of the figure.

Figure 8 is useful for answering questions about general
posting trends, since all the flowers are displayed at once.
For detailed questions about the level of responses to
individuals, another view is required.
Figure 9 shows a different PeopleGarden that lays out
flowers sorted by the amount of petals. Posts are colored
differently based on whether it is an initial post. The
responses for each post are also shown.  A smaller message
board is used here to show the details more closely. Figure
9 can help to answer the remaining questions:
A2. People in this board respond to each other quite a bit.

In fact, most posts are responses shown in blue, and
more than half the posts are replied to, as indicated by
the gold pistils.

A3. Newcomers shown at the bottom have a 50-50 chance
of getting a response, only slightly worse than the old-
timers. Also, their initial posts are much more likely to
get a response.

Figure 9. A PeopleGarden sorted by amount of postings.
Magenta denotes initial postings, and blue replies. (See
http://graphics.lcs.mit.edu/~becca/papers/pgarden for

colored picture.)

Figure 8. A PeopleGarden showing messages from a message board with 1200 postings over
a 2-month period. Height of flower denotes amount of time a user has been at the board.
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5.1 Comparing different groups
PeopleGarden applied to multiple groups shows how the
interaction in these groups differs.  For example, Figure 10
shows the PeopleGardens for two groups with around 200
posts each, but very different interaction.  Height of a
flower again denotes how long a user has been at the board.
The URLs for the two groups are respectively
• http://graphics.lcs.mit.edu/~becca/enneagram/movieboard

• http://www.usscreen.com/message/general/

Figure 10a) shows a group with one dominating voice with
many initial posts (in magenta) and more responses (in
blue).   There is a trickle of new participants throughout the
time period, most of whom tend to post replies.  This is
more a discussion group with predominantly replies in
blue. Figure 10b) shows a more democratic group with
more equal participation. There are a larger number of
participants, each of who posted between 1 and 10
messages. People tend to post more initial posts than
replies. This suggests that this group is more of an
announcement group.

6. IMPLEMENTATION
PeopleGarden has been implemented as a Java applet. Each
petal of a PeopleFlower is a 4-sided polygon. To create a
flower, draw each petal in a clockwise fashion. The spacing
between petals is the same for all flowers in a garden.  The
flower with the largest number of petals almost completes a
circle.
PeopleGarden lays out the individual flowers by setting
their center point. For example, the sorted view reduces
row by row the spacing between the center points of
flowers. Thus, the later flowers with less information will
not take up disproportional amount of screen real estate.

7. DISCUSSION
Different encodings of the display and layout of
PeopleFlowers can be used for expressing different data.
How does one decide which visual encoding to use? While
we have not yet conducted formal user testing, we have
collected informal feedback from people. We found that
people prefer encodings with some basis in reality.  For
example, most users found it easy to tell how long a user
has participated in the message board based on the height
of the flower.
For encodings not based on physical reality, simpler is
usually better.  For example, the two-tone coloring of
petals is fairly easy to comprehend. But when more than
two colors are used, the display becomes too cluttered.
Also, we have experimented with showing time of posting
based on angular position of petals, but this produced
irregular flowers that were too complex to compare at a
glance.

Figure 10 a) A group with one dominating voice
(http://graphics.lcs.mit.edu/~becca/enneagram/movieboard,
July ’99) with a large number of replies in blue. Height of a

flower denotes how long a user has been at the board.

Figure 10 b) A more democratic group
(http://www.usscreen.com/message/general/, July ’99)

with a large number of initial posts in magenta. Height
denotes how long a user has been at the board.
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✦ Discussion

✦ 온라인 커뮤니티 데이터를 보여주기에 효과적인 비주얼라이제
이션인가?


✦ 좋은점?


✦ 나쁜점?
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일정

✦ 다음 주: 팀별 면담

✦ 최종 발표: 21일 (팀별 10분 발표)

✦ 최종 보고서 제출: 12/31


✦  보고서의 형식은 자유
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Questions...?


