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nology TRENDTRACKER requires is the use of a windowing
algorithm to deal with the layout of the boxes in the web
l. INTRODUCTION browser. The second technology is dealing with the dynamic

Modern web technologies have enabled an abundancestitams of data from twitter. Below, we address current work
live data streams on the web, such as social network streaifishe area.
financial market data, and streaming live video. While dis- Bell and Feiner’s paper "Dynamic Space Management for
playing one dynamic stream in a confined space is relativdliser Interfaces” describes their window tiling algorittr[
easy to do, a major challenge exists when trying to displaheir algorithm looks for the most efficient way to tile
multiple streams of data. When confronted with limited spasgindows and manage empty space. Their algorithm provides
and multiple streams of data, finding a way to effectivelg way to deal with a more typical desktop and user interface
manage these various streams is non-trivial. Additionalfige environment. Their paper provided us with a few ideas on how
all data has been displayed, the user is burdened with tryitigimplement the window algorithm including representatio
to discern which streams contain interesting informatiomt t of space as rectangles, adding a rectangle to a layout, and
they should be investigating. deleting a rectangle from the layout.

The current method of dealing with multiple streams often Where TRENDTRACKER differs from Bell and Feiner is in
involves opening each stream in an individual window anaur layout. They decided to allow for empty space, while we
using a window manager to handle them. While this can Isémply cause our windows to fill the entire browser screen.
useful, most traditional window managers require a sigmific This helps to minimize many of the cases for which Bell and
degree of manual user manipulation that makes them unwieldginer have to account for in their system. By scaling a box to
and unscalable for large numbers of feeds. The user hash&wve an importance relative to the overall space, we caneresi
discern which stream has interesting information, thetl drboxes without having to worry about occlusion, overlap, or
down into that data while occluding other data. Dynamic wirtiling. This simplifies the overall visualization implentation
dow management techniques such as Vanishing Windows §]d appearance.
have been discussed in literature, however since the windowlhere are a variety of applications and websites that have
manager is agnostic to the information being displayed é tlattempted to implement systems that allow users to track
windows, it is difficult for them to decide which fields aretrends and stats surrounding Twitter. The data domain of
important and why they deserves the user’s attention. Twitter is somewhat irrelevant, but is dynamic nature and

We present RENDTRACKER 1, a system to deal with categories of data interpretation are not. Our system gesvi
multiple dynamic data streams and focusing on interestimgformation in the categories of trending topics, indivadlu
trends within those streams.RENDTRACKER presents the tweets, and changing in number of tweets per trend over the
user with multiple windows in one browser screen, each wipast few moments.
dow contains twitter trend information. The windows resize The following three related works of Tweetstats (Fig-
according to the speed with which that trend is being tweetede 2) [2], Trendistics (Figure 3) [3], and Monitter (Figure
at that moment. Windows quickly grow and shrink according) [4] all provide a way to look at twitter trends. Tweetstats
to which trend is currently being tweeted the most. We uggovides a word-cloud system that shows current trends and
twitter trends as the data domain. We chose twitter trentfs bdifty most popular trends, with popularity encoded by size of
for their quick rate of change and ease of access. By usitigeg word. While word clouds are somewhat effective, Gestalt
the browser’s capabilities, we use Javascript, jQueryPAP, principles state the human perceptual system is limitedsin i
CSS, and HTML to create RENDTRACKER. ability to discern changes in area and associate them with

TRENDTRACKER is a completely automatic system that quantifiable value. Trendistics provides good stats about
does not require, although allows, user manipulation.dates specific trend and a good list of current trends. However, the
a captivating system for the user to monitor multiple dymamsystem encodes information on a bar graph with percentages
data streams and attract the user’s attention to importat dthat lack context and change with different trends. Monitte



provides a way to watch columns of trends. It allows foby finding the number of columns as the ceiling of the square
dynamic data to be updated into the trend and focus mawot of the boxes.
on the tweets pertaining to the trend, rather than the variet
of trends. These systems all provide different statistims f |columns| = [+/|boxes|| (2)
dealing with the dynamic nature of trends, however none are . .
able to effectively display multiple trends at once and eleco We take the ceiling such that the number of columns will
the rate of change for that trend at the same time. Rather yays be grea}ter than or equall to the numbgr of rows. Because
systems provide less information about multiple trends a va;t majority of stan.dar'd. d|splays' are wider than they ar
cannot handle the large amount of data in the same manngil' th|s_prevents any _S|gn|f|cant_deV|at|ons from a stadda
The three systems also deal with individual tweets di?—quare'“ke aspect ratio in the fields. Next, we proceed by
ferently. Tweetstats does not provide any individual t\t.*;/neetli)l"’mIng as close to an equal number of fger in each column
Trendistics provides the ability to display tweets for acfie as pos§|ble. The h.e|ght of each feed W'th'.n the polumn 'S
trend, but requires refresh to update those tweets. Monitpeetermmed by the |mportapce of that feed in rela}tlon o the
allows for a similar experience that appears on the Twittg?taI mp_ortance qf the entire _column, and the width of th_e
site itself, allowing a user to see the realtime results for °£'“F“” IS determme_d by_ the importance of th_at column in
specific trend. Monitter updates each trend with tweets et thelatlon to the combined importance of all the fields.
same rate however, giving the impression that each trend is ) importances eed
as popular as the other. Neither of these systems are able to heightfeed =
display realtime changes in the number of tweets for thatktre
TRENDTRACKER provides a way to view the realtime results
of a trend and the change in number of tweets for that trend.

This helps to create context between the trends. In Figure 5, there is an initial box layout with exactly 7
From these related works, we see the systems out thereglyys || of which are of equal importance and thereforeatqu

low one to either drill down into a single piece of data, 000 ,re As per the formulas, there are exactly 3 columns intwhic
at large amounts of data. No system effectively combines thg,ag are displayed.

ability to deal with both at the same timeRENDTRACKER

; , In Figure 6, we have a box layout after window 1 (middle-
provides a way to quickly see many trends and the data i@,y experiences an increase in importance from 1.00 to

that trend by combining a changing windowing algorithm nof 54 and window 3 (left-center) experiences an increase in
present in other systems. importance from 1.00 to 1.50. Since importance values are
normalized in relation to the total, the areas of the other
I1l. METHODS boxes decrease to accommodate this change. Because the tota
Determining the importance of a feed importance of the left and center columns increase, thévela

. . ) [importance and width of the right column decreases.
The importance of a feed is determined by the rate at which, Figure 7, we have a box layout after two additional feeds,

new data is being presented to the user. By this mechaniwphdows 7 and 8, are added to the stream and window 2's
older, stagnating feeds are diminished from the user’s ’Viel‘%portance has shrunk from 1 to 0.4. When moused over

while interesting topics with incoming data are brought Boxes change in color to red, allowing users to focus on fields

users attention. of importance and visually separate a particular field afriest
from the rest.
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Window Layout and Placement

We considered a variety of approaches, including Bell arfshimation

Fiener's overlap minimizing window management approach.changes in feed sizes and positions are smoothed by the
We finally decided on a tiling algorithm that would have nse of animation. Abrupt movements of boxes without any
overlap and fully utilize the entire screen. smoothing detract from the user’s attention and make it
Our algorithm is implemented entirely in Javascript angifficult to track individual feeds without forcing the usty
works as follows. Importance values of each field are firgbfocus her attention each time boxes are moved.
normalized across fields by d|V|d|ng the importance value of |n|t|a||y, we implemented animation by |inear|y interpt}la
each feed by the total combined importance of all fields. jng changes in size and position at a constant pace each time
importance values change. We attempted modifying this¢o us
(1) Jquery’s animation API to smooth the transition by graduall
accelerating and decelerating instead of moving at a consta
These normalized importance values now directly corrgelocity. However we found that as a result, when two adjacen
spond to relative areas of fields in relation to the visibleeeds were resizing and when one needed to be resized to a
browser window. To allow for optimal placement of feeds angreater degree than the other, the feeds would overlapglurin
minimize any significant deviations in the aspect ratio lmglyo certain parts of the animation, due to uneven velocitiesiogu
that of the browser window, our algorithm tries to place aone feed to reach a certain point faster than the other. As
equal number of rows and columns in the window. We staatresult, we switched back to constant-velocity interpoigt
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which allowed all the feeds on the screen to move togetheriatportance and then do not allow it move out of that threshold
the same velocity and provided a much more pleasing visik are essentially bounding the potential importance oebox
effect. According to Lok and Feiner, a visual layout that isn both ends of the scale.
pleasing has a large impact on how well it communicates with
those who are interacting with it [5]. , , i )
Displaying updates/incoming tweets

IMPLEMENTATION New trends and tweets are pulled in through the twitter
Pulling Twitter Feeds phirehose into a temporary file. This file is then parsed into
trends and their corresponding tweets. Those trends are the

We collect our trend data through the Twitter Streammgssigned to windows based on their scores, such that higher

API[5]. Our application collects and queues data at a "Garde . .
- . . ores are put in lowered numbered boxes than higher number
hose” level, a sampling of public tweets that averages to 15% e :
oxes. The trends’ file is then updated with new scores and

of the full public data that Twitter experiences. Througle th :
use of a PHP implementation of the API called Phirehose[é eets. The new scores are then used to update the window

a script collects the JSON encoded streaming informatiah ihportance. This scales the window accordingly. The new

. . . ) . . . weet n then view mousing over X an
writes it to disk as it arrives, rotating file output every a';q eels ca en be viewed by mousing over a box and

. . . watching new tweets appear at the bottom of the browser
seconds. Simultaneously, a consumption script reads fiese . . . o .

. ; . . window. This helps to keep the visualization from altering
and compiles the pertinent trend information.

The consumption routine reads through every tweet looki too much, but also allow the user to view the most up-to-date

n .
for trend information - a single word preceded by a hash té\g’eets for a certain trend.

(#). If It finds a trend, it updates the the internal list ofngléing
data. It finds the trend in the trends list, or adds if it does IV. RESULTS
not exist, and then increases its trend score by a consta
amount of 250 points. Then, for every trend in our internq{
representation that was not mentioned in the current tleet,

nﬁ_RENDTRACKER is useful for investigating twitter trends.
allows a user to carefully track twitter trends as they are

X ) changing and gain insight into what trends are popular, the
trend score is redu_ced by one point. Trends that have re.aC'ﬂﬁ ets related to the trends, and the degree to which thd tren
a score of zero points are then pruned from the trends list..

is being talked about. We offer a scenario to help further
The amount of score to add to a trend for each occurrences 9 P

. . el3borate on the type of analysis and information that is

based on the amount of incoming tweet data that the progr%% .

. : vided by TRENDTRACKER.
experiences. If too few points are added for each occurrence
even popular trends can be represented as dying out very
quickly. If too many points are added, even the least acti®enario 1. Marketing Information Analysis
trends stick around for too long before being pruned. The rat . - '

: . . . A marketing agent for a large advertising firm has been
at which our program collected Twitter data is approximatel

. o ; instructed to figure out a new strategy for roduct. The
60 tweets/sec. At this rate, the addition of 250 points fahea structed to figure ou . ategy for a p dl.J
. strategy needs to be in tune with what people are talkingtabou
trend occurrence created a pleasing balance.

and interested in. To begin with the agent begins by looking a
) typical surveys that are provided that help to detail whaipbe
Determine Box Importances are buying, doing, etc. However, the agent finds that this
The importance of a box (jQuery window) is determinethformation is too routine and is already outdated by thestim
based on the score of a trend. If the score of the trend ineteaseaches their desk. The agent continues to think of wayto ta
from the last time Twitter was polled, then the box impor@ndnto the market's pulse. They decide that a great new service
is increased by a constant amount of 1.3, or if the trend scdhat provides instant microblogging, Twitter, might be aajr
decreased then the importance of the window is decreasedway to do just that. The agent is concerned about how to find
a constant amount of 1.3. The score for a trend is calculatedge amounts of information about what people are talking
based of the number of tweets that were tweeted for the tresgout. The agent begins to investigate trending topics;dmit
over the period of time since the trend was last polled. Bigure out a way to quickly understand what is being talked
increasing and decreasing our box importance, the sizeeof #ibout at that moment. At this moment, the agent investigates
box grows and shrinks accordingly. The speed of box growifrRENDTRACKER and realizes it provides him with a plethora
and shrink can be adjusted by increasing or decreasing tifeup-to-date information surrounding peoples thoughtsuab
value of 1.3. multiple topics at the same time. Additionally, the system i
Due to our windowing algorithm, it is possible to conpicking out the most talked about trends, rather than thatage
tinually increase and decrease importance of boxes to tm&ving to do this work. Armed with this new information and
point where certain boxes completely occlude other boxdeol, the agent can craft the new strategy and ad campaign
To counteract this, we have implemented a max box and miith more ease and understanding than ever before. The agent
box size. This keeps boxes from disappearing or from takimgn quickly see peoples unfiltered thoughts about a subject
over the available window space. The max and min size and what their impressions about something are. It allows fo
determined by box importance. Rather than giving the windoavnew way of brainstorming and advertising development that
an absolute area size, we allow the box to reach to a certaam be more targeted and in-touch with the pulse of the market



Summary rate of motion in the videos. Such a system could even be

The above example illustrates some key points about dised as an automated tiling window manager in_ an operating
system. RENDTRACKER provides trend information quickly, SyStém such as Xmonad(8] for the X Windowing System.
but more importantly it makes it easy for the user to finfS€rs can run multiple applications simultaneously in exiil
the important information quickly. It saves the user time b§Pace, and the size of a window can be determined by the
removing a large amount of mental processing that wouflgaree 'of mteracjuon with the user. T'hIS way, if the usgrtwan
otherwise be required. RENDTRACKER allows for the display 0 passively monitor several applications but work acive
of a large amount of dynamic data all at one time in a sm&llly 1 or 2 windows, those primary windows will become the
amount of area. It is completely automatic, which allows tnHgrgest in size.
user to focus on the data and its analysis, and not the operati
of the system. REFERENCES
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user’s attention is guided to the most salient features.a~or
quickly changing dataset this is especially important as th
user will have less time to evaluate on her own the features of
the visualization. Methods of indicating importance carabg
guantitative comparison element such as size, value, ativel
motion. 3. Increase immersion by maximizing screen real
estate usage. Our application fills the entire browser windo
and minimizes whitespace. When the high amount of infor-
mation being streamed through application, judiciously an
clearly increasing real estate usage increases the bathdefid

information passed on to the user.

VI. FUTURE WORK

Currently, our system places fields on the screen in arkitrar
locations with no intelligent processing on the contenthsf t
tweets themselves. A useful addition would be to encode
color into the category of the tweets, and to group similar
tweets together based on their category, such as "cekd3rir
"current events.” The category of a tweet could be deterthine
from a cross-lookup on Google Insights, Wikipedia, or Geog|
Directory. Due to the wild variety of types of tweets, this
makes it significantly easier for the user to focus on tweets
of a certain category/color while filtering other infornaati
Furthermore, users can have the option to click on tweets of
a particular category to show only tweets from that category
which can in turn be broken into subcategories. For example,
clicking on the "celebrity” category would only show trendi
topics pertaining to celebrities and further subdivide itrhu-
sician” and "actor” subcategories. WhileRENDTRACKER is
designed with the intent of monitoring trending topics on
Twitter, the underlying windowing system is applicable to
a variety of applications, assuming that a reliable heuarist
for feed size can be determined. For example, in a video
surveillance system, importance could be determined by the
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Fig. 1. TrendTracker - The system in action. The windowszeesiutomatically. When mousing over a window you get new a rear ¢olhelp with focus
and new tweets that are arriving appear at the bottom of tge.pa
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Fig. 2. TweetStats - A current implementation of twitter trestdtistics. This system focuses on histories and uses a eloud with word size difference
to encode the popularity of the trend. However current timdopics has same size words.
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Fig. 3. Trendistic - A current implementation of twitter tresthtistics. This system focuses on a single trend and pdpits pertinent tweets and statistics.
It does not update automatically (requires refresh). Is lather popular trends in a box on the right side of the screen.
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Fig. 4. Monitter - A current implementation of twitter trena@sstics. This system provides a very similar interface todhe available on the twitter website.
Its advantage is allowing the user to view multiple trendsrateo However, trends update tweets at the same time, givintuaion of equal popularity.
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Fig. 5. Initial box layout with exactly 7 fields, all of whichr@ of equal importance and equal area
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Fig. 6. Box layout after window 1 (middle-top) experiencesirggrease in importance from 1.00 to 2.24 and window 3 (leftte®) experiences an increase
in importance from 1.00 to 1.50.



[ nttp:isiocainost~aksha...

« fi | C © localhost/~ak

+

Fig. 7. Box layout after two additional feeds have been adiéiddow 7 and 8 have been added, causing window 2's importemckecrease from 1 to
0.4. When moused over the boxes change color to red, helpingstreto focus on the field.



