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Project Overview

Abstract

Numerous websites supply television listings. Ttradally, listings appear in a channel-
by-channel grid that is cumbersome and difficulictstomize. By contrast, Klicker.tv
leverages the inherent flexibility of data stor@dXML format to display listings in a
variety of ways. Additionally, a video player istegrated so that users can preview
shows. The framework could be applied to an onlide guide that streams video
content, a sophisticated remote control, or anreatenterface to program one’s DVR.

In this design document, the functionality of Klgkyv is examined with respect to

relevant trends (e.g., media multi-tasking, DVRgesaetc.) and is compared to other TV
guides on the web, printed television guides, islem-based EPGs, and channel surfing.
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Problem Statement

Information overload stemming from cable systemasting more than one hundred
channels and the television-internet convergenaugit by websites like YouTube has
prompted the need for a better TV guide. Telendiased Electronic Programming
Guides (EPGs) can only handle so much text at oRcethermore, recent shifts in media
consumption—namely that teenagers and young adaltsspend more time online than
watching TV or engage in both activities simultamgg—suggest that online TV guides
will become increasingly important not only for tséut also for content producers in
search of new viewers. However, most online T\tgaiare ill-suited for this scenario:
pages tend to load slowly, data is displayed imgthat are difficult for the user to
customize, and listings are not integrated withde player.

Solution

Klicker.tv [http://www.klicker.t\ is a fresh approach to the design and implemiemntaif

an online TV guide. With an interface that is mutly fast but easy to customize,
Klicker.tv aims to set a new standard for the indus Users can arrange listings in a
variety of ways, quickly search listings, and pesvishows thanks to the site’s built in
video player. Because external links and videas lba embedded into the listings,
Klicker.tv provides an opportunity for content puaers to appeal to directly to viewers.

Klicker.tv displays TV listings for the Georgia Te€able Network. Data for the guide
is supplied by Schedules Direct, a nonprofit entitgt has a special arrangement for
personal and non-commercial projects with TribunedM Services. Tribune Media
Services’ entertainment listings, which are sugpliender the moniker Zap2it, are
featured in many newspapers, TV-based EPGs anguortdls.

Technology

The technologies that combine to power Klickerre summarized in Table 1.

Table 1. Klicker Technologies

Technology Role
XML Listings data is supplied by Schedules Direct in XML format.
XSLT XSLT is used to select, sort and compile XML data into a CSV file that can
be inserted into a database.
MySQL A MySQL database stores listings data and user preferences.
PHP PHP processes data from the database for display on the internet.
AJAX & JavaScript AJAX and JavaScript minimize the need to load (or reload) separate
pages.
CSS CSS stylizes output generated by PHP.
Flash The video player requires Flash.
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Relevant Trends

“Semi-convergence”

When Microsoft acquired WebTV for over $500 milliback in 1997, television-Internet
convergence seemed imminent. Shortly after theiisitpn, Microsoft Senior Vice
President Craig Mundie spoke at the Windows Wont@dzin Tokyo and suggested that
convergence was already a foregone conclusion. s“Ti&ve no choice but to move
somewhat closer to PCs, while PCs have to move toarard simplicity,” he said. Ten
years later, World Economic forum in Davos, Swikzed Bill Gates made similar
remarks. “Five years from now, people will laughvehat we've had,” Gates said,
referring to the current state of television-inttroonvergence.

Pundits are quick to predict how television andititernet will be intertwined in years to
come, but progress in this direction tends to oatus more deliberate pace. No doubt
some crossover has already occurred and onlineovidid continue to grow in
popularity. While the number of people watching &pisodes of broadcast and cable
shows online is expected to rise, the growth ofineniideo will be inhibited by the
popularity of DVRs and improvements to on-demandewi services, according to the
research firm Convergence Consulting. Furthermieerand for high definition content
is at odds with the high cost and complexity of\deing such content via the web. This
suggests the mediums will remain distinct and thag television-internet convergence
will remain fodder for technology analysts progmeeting about “next year.”

That being said, it would be foolish to ignore tigng popularity of online video. If the
two mediums are not poised to become indistingbighanytime in the near future,
certainly the two will become more complementaiyo why not use the internet as a
vehicle to let users manage content they plan toclwand give content producers a new
avenue to reach potential viewers? This is theressof Klicker.tv. However, “semi-
convergence” is not the only trend that inspired giroject. Other influential trends are
discussed below.

Figure 1. Online TV watching as a percent of the @ditional TV base
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Source: “The Battle for the North American Couchd®m New Challenges & Opportunities in
the Content Markethttp://www.convergenceonline.com/reportB.html
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Media Multi-tasking

Media multi-tasking is on the rise among teens.réMban 50 percent of teens multi-task
“some” or “most” of the time when watching telewsi and when using the internet,
according to a recent report released by the Hé@nigaiser Family Foundation. This
report states that when television is the primagdia activity, it tends to dominate the
environment or get paired with non-media activisesh as eating. Computer usage, on
the other hand, is more prone to multi-taskings rnbt unusual for teens to surf the web
and listen to music at the same time or participgteseveral instant message
conversations simultaneously. Since televisiososubiquitous that it's not uncommon
for media multi-tasking to involve television aseonf the activities, especially if
television is a secondary activity. The authorted

When young people are watching TV as a primaryiygtithey are not usually
using other media, but when they are using seveealia simultaneously, one of
them is likely to be TV. (16)

The author goes on to state that the computernsagor multi-tasking promoter.” This
suggests that a robust online TV guide could akens’ behavior by drawing their
attention away from the computer and toward thevision if an interesting show is
about to come on. If we assume that shows calydsesreserved for later viewing, users
will be drawn to television when their schedulemis.

Table 2. Percent of 7th-12th graders who say they m ultitask while...

. Some of the Little of the

Most of the time time time Never
Reading 28% 30% 26% 42%
Watching TV 24% 29% 28% 47%
Lisfiznling @ 33% 30% 25% 37%
music
Lsingine 33% 29% 23% 37%
Computer

Source: “Media Multi-tasking Among American YoufPrevalence, Predictors and Pairings”

New Technologies; New Consumption Patterns

The increasing prevalence of time shifting devisash as TiVo and other DVRs, and
portable media players like the video iPod are ayrgeveral factors changing the ways
viewers consume media.

Not surprisingly, DVRs will continue to infiltrateouseholds for the foreseeable future.
JupiterResearch forecasts that DVR penetration vigk from 19 percent of U.S.
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households in 2007 to 35 percent by 2012. Andihar Magna Global, makes a similar

estimate: DVR penetration will grow from 22 percémt36 percent by 2012. A website

like Klicker.tv that could complement digital videecorders—a site where users can
easily preview upcoming programs or select showst¢ord—would be advantagecus.

—_— L
& Windows MediaCenter | @§ TV

Shift EPG to External Device

Television screens continue to increase in size @sdlution, yet it seems like the
medium cannot convey the same amount of textual diaplayed on a typical web page.
Television producers face two problems when it comoepopulating a television screen
with large amounts of data. First, producers matount for the “lowest common
denominator’—technology laggards with smaller, fezscreens. After all, text must be
readable on small and large screens alike and iken® practical way to customize
broadcasts on a per screen basis. It could besdrthat channels specifically for HD
televisions can display text more crisply, but eugthis case television producers must
account for a second, more severe problem: thardist between the screen and the
viewer makes small text difficult to read.

Sports scores that scroll along the bottom of E&Ke up about six or seven percent of
the screen. However, a score reported on ESPN'siteels relatively smaller. A single
score online occupies about 2 percent of the coenjsuscreen. The average computer
screen is smaller than the average television o nbt without irony that the smaller
screen to the viewer displays more information goprare pixel. The proximity of the
smaller screen facilitates a finer, more granulamof textual data. The amount of data
that can fit on a given screen at once is an inapbrtonsideration for TV guides because
there is so much text associated with televisistinigs.

Consider the other advantages that a handheldptypacomputer has over a television
for conveying large amounts of information at onderexample, it's easier to input text
and scroll through pages on a handheld or laptoppcater than to do so with a distant
screen and remote control—then factor in the dmgpmiost of computer hardware, and
it's not inconceivable that a tablet PC outfittedhnan infrared sensor could become the
standard interface for operating a television armhaging one’s DVR. A website like
Klicker.tv complements this scenario perfectly amould provide the added benefit of
managing one’s DVR from any computer—even whileyawam home. For instance, if
a user is at work, he or she could log into Klickeand select shows that he or she
would like to record over the course of the week.

1 MythTV’s ‘MythWeb’ and TiVo’s ‘TiVo Central Onlineboth aspire to this end and are discussed in
greater detail later in this document.
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Furthermore, onscreen EPGs monopolize the screakingit difficult to browse or
preview other programs while watching another showlthough picture-in-picture
technology alleviates this problem to a degreetipgpithe EPG to a separate device, like
a tablet PC, is likely to improve the user expareen (Especially if two people are
watching TV at the same time and one person wanseé¢ what else is on.) Earlier this
year Samsung introduced an innovative EPG thategsss text from closed captions to
gather additional information about the programcoesn. Dubbed “See’N’Search” the
background information can be ported to an exted®lice as shown in the screen
capture below.

Figure 2. Samsung's See'N'Search EPG
OPEN INNOVATION AT SAMSUNG

Home

See’'N'Search

Sourcehttp://www.sisa.samsung.com/innovation/seenseaidddvhtm

Television-based EPGs

Most recent developments in this field conformtte tonventional paradigm in which a
remote control manipulates EPG data on a televisopeen. Creative product designers
have introduced novel ideas based on this model20D7 Hillcrest Labs introduced a
remote control called “The Loop” that can senseiomotn three dimensions and then
translate this activity into on-screen cursor mogatm The Hillcrest website contains a
vided that demonstrates this technology. Its use isniegent of the Nintendo Wii. The
Loop contains only two buttons and a scroll whéals it resembles a mouse that can
affect a distant screen.

The aforementioned video shows how a user can agvitprough a variety of video-on-
demand options or watch live TV. The video aldostrates the ability to market
merchandise associated with user’s viewing haldst example, a user could purchase
or listen to the soundtrack for a movie that's pigy‘on demand.”

2 http://www. hillcrestlabs.com/dwr.php?reg=d




Figure 3. The Loop

o

A

In a perfect world, channels would be tied to thEime and logo, not arbitrary channel
numbers assigned by the cable company, just asiteelae tied to a domain name,
rather than a numerical DNS address. Howeverngakiumbers off the TV remote
would be akin to removing keyboard shortcuts faroanputer program: acceptable for
novice users, but ultimately limiting for “power ars.” The perfect solution likely
requires some combination of numerical input andtpand click technology. Perhaps a
simple remote like The Loop could be paired witn@re complex external device like a
laptop or tablet PC.

lllegal File Sharing

Before it was shut down in October 2007, the webSiV-Links [http://www.tv-
links.co.ul pointed users to television programs and mowes ¢ould be streamed over
the internet at no cost. TV-Links did not host teon itself; it only aggregated links
submitted by users and directed users to contesteticon external servers. Programs
tended to load slowly and broken links were notammon. However, the site’s
popularity was spurred by the volume and diversitthe content it linked to.

The site was shut down amid some controversy (itees sowner, David Rock, was

arrested and later released without being chargddancrime) and other sites built on a
similar premise seemed to sprout up. Shortly aféilLinks was shut down, an article

with the headline “38 sites to replace TV-Links”paared on Digg.com and received
over 4,000 diggs.

Figure 4. Sites similar to TV-Links

Site Link
Surf the Channel http://www.surfthechannel.com
Watch TV Sitcoms http://watchtvsitcoms.com
Channel Surfing http://www.channelsurfing.net

3 http://digg.com/tech _news/38_sites to_replace TWksi
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The decentralized nature of the content that dikesTV-Links point to suggests that
fighting sites like this is tantamount to a gameVdhack-A-Mole: if one site is shut
down, a similar one will appear in its stead. duld be argued that a more enlightened
approach to fighting sites that illegally streandeo content as well as files shared via
BitTorrent and other peer-to-peer technologiesoisntegrate advertising or charge a
modest fee and develop a fast and reliable delisgsyem. Klicker.tv could provide the
framework for such a system.

Figure 5. An episode of '24' on WatchTVSitcoms.com
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Donations This Month

$0.00
Total Needed for
December:
$4198.12
& &--'.-_,——-—-—-—-——.“lﬂ.whﬂ._w _— —Jﬂ-"""
‘\,‘1 {5‘1 | '.ro) et
(" }

PREMIERES = b PREMIERES
[EION IJ{J.;.{;HM 1 DAL u @ \) LUESDAYEARE




Survey of Existing Applications

Television listings can be packaged in many difiefermats. Some examples include:

Online TV guides
Television station websites
Other websites
Print-based solutions
TV-based EPGs

Channel surfing

The aforementioned applications all have uniquerasttaristics but none are prefect.
While Klicker.tv dramatically improves upon exiggironline TV guides, it will likely
coexist with other solutions, rather than repldwant entirely. In this section, each of the
above examples are examined.

Online TV Guides

Online TV guides analyzed with respect to Klickepbssess four significant drawbacks.
First, the formatting squanders screen real eSt&econd, the sites take a long time to
load. Third, a video player is not integrated dilewith the listings limiting the ability

to preview and advertise shows. Fourth, in mosesathe data cannot be arranged in
different ways.

The exception to this rule, arguably, is MythWebe tweb interface for MythTV.
Though difficult to setup for someone who is notllwersed in Linux, MythWeb lets
users manage their recording schedules from anctmaputer via the internet when he
or she is away from home. Users can even downiwedia files from remote locations.
MythWeb'’s layout could be improved dramaticallytitvere to adopt some of the layouts
pioneered by Klicker.tv.

Figure 6. MythWeb screenshot

SN T
mythrv (O F s
- / EZEN | scarch  (Advanced)
Wyiiv:Lisings | Searoves | Racoing Sehac ) 1 Upooming Recordings | Recorded rogams | Backend o Lo
Currently Browsing: Fri Mar 21, 2008, 08:00 PM | Jump To: JRA[ Friviar 21,2000+ JI

4 OB00PM  0B:5PM 0830PM O845PM 0900PM  09:15PM  0930PM 0945PM  1000PM  10:45PM  1030PM  1045PM b

«
D Ten
(Rerun)

* For a direct comparison, see Appendices 1 and 2.
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TiVo Central Online “is where you go to preview optng shows, e-mail your friends
and family about your favorite shows, and schedeat®rdings when you're away from
home” according to its website. The premise idteg; but the execution is lackluster
as the site falls prey to each of the pitfalls diéscl above.

Figure 7. TiVo Central Online screen capture

TV Listings

Search TV

pa—
All Categaries E ‘m‘ Advanced Search Sign in

Wednesday, April 15, 2008

| Jump to channel - [[IIREEC A RGIE

| Friday | Saturday | Sunday | Monday | Tuesday | Next=»

Previous Channels

Weather: First Outlook
Impact of today's weather on business and travel.

Your Weather Today
Westher-related information to start off...

Channel 2 Action New.., Channel 2 Action New.., Channel 2 Action News Good Morning America

"Uma Thurman; Dr. Mehmet Oz." Actress Um...

Fox 5 Morning News at 5:00
Hayes, Vadlamani.

Fox 5 Morning News at 6:00
Hayes, Vadlamani.

Good Day Atlanta
Hayes, Vadlamani.

SIGN OFF It's a Big Big World

"Hide and Seek; Take...

clifford the Big Red... | Arth

rthur Curious George
"Big Hearted T-Bone;... | "D.W., Al Fired Up;...

"Curious George, Doo...

11 News at 5AM 11 News at 5:30AM 11 News at 6AM Tod

ay
"Pope Benedict X\VI's visit" Coverage of ...

A comparison of the time to load a page that costéstings for the Georgia Tech Cable
Network and the number of channels that appearvaltwe fold"—that is, the number of
channels visible without scrolling when the pagstfloads—for several popular and

publicly accessible online TV guides is containedhie following table:

Table 3. Online TV Guide Comparison Matrix

. Avg. Time to Load Channels Video player Layouts
SIES LI (seconds) Above Fold integration

Yahoo! http://tv.yahoo.com/listings 9.4 4 No 2

TV Guide | http://www.tvquide.com/Lis 5.3 4 No 1
tings/default.aspx

Titan TV http://www.titantv.com/quic 2.7 4 Yes 2
kquide/quickguide.aspx

MeeVee http://www.meevee.com/m 10.4 1 No 2
yguide.aspx?tab=TV

TiVo https://www3.tivo.com/tivo- 16.4 4 No 1
tco/tvlistings.do

Klicker http://www.klicker.tv 2.1 10 Yes 5
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Television Station Websites

All television networks have websites designeddamplement their programming. ABC
set the standard for other networks by making rb#is shows available for streaming
online in May 2006. The ABC website has a compgaate and a built in video player to
watch shows. Unfortunately, the site caters oaolgttows that air on ABC.

Other Websites

Besides sites that stream video content illegadlgs¢ribed above), many sanctioned
websites serve video content “on demand.” Thetfanality and layout of such websites

was factored into the development of Klicker.tvong& of the websites analyzed for this
project include:

Website URL Description

YouTube http://www.youtube.com Users upload, view and share video
clips.

Joost http://www.joost.com Distributes TV shows and other
videos using peer-to-peer
technology.

Amazon’s Unbox http://www.amazon.com/unbox | Sells or rents television shows and

Video Downloads films from major television and film
studios.

iTunes Store http://www.apple.com/itunes/sto | Sells music videos, movies and

re episodes of popular television
programs.
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Hulu http://www.hulu.com NBC and FOX television programs,
selected movies and user-submitted

videos.
Schedules Direct http://www.schedulesdirect.org/ | Lists open source projects approved
Open Source Projects | approvedsoftware by SchedulesDirect.org.

Television Without Pity | http://www.televisionwithoutpity. | Provides detailed recaps of television
com shows.

Print-based solutions

TV Guide and daily newspapers provide print-bassdvision
listings. Searching through TV listings the oldHened way
can be tedious because the user must scan foigtitedate, time
and channel. There is so much ancillary informrmatie.g.,
articles, non-targeted advertisements, etc.) thét difficult to
pinpoint what the user wants. Furthermore, print-based
television guides are rarely system specific, aachhse print is
a static medium, it's impossible to customize aruit ghe
information in a variety of ways. The cost to surii®e to TV
Guide or a daily newspaper is another deterrergriat-based
solutions.

However, it is convenient to access listings hostedn external
device. This mitigates the need to change the refaio see
what else is on. Users may also appreciate th&gbaand
information provided by these publications.

TV-based EPGs

TV-based EPGs come in two “flavors.” On most basible TV systems, the TV guide
channel loops listings autonomously. High-end eadhd satellite packages provide
more sophisticated EPGs which users can navigaterbgte control.

EPGs are very convenient. However, drawbacks declu

Limited control. For a basic cable system with more than 100 atlanhcan
take more than four minutes to complete a singtg.lo For a more advanced
system, the volume of content available is at odlls the ability of the remote
control to sift through that content. In both cgséhe interface is usually
restricted to a grid-based layout. It does nabvalfor a bird’'s-eye view of a
channel’s daily schedule.

® Admittedly, this is a double edged sword as “dagjlinformation” such as celebrity interviews asttbw
recaps can help users make viewing choices.
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Screen hogging. EPGs typically monopolize most if not all of thelevision
screen. Even with “picture in picture” technolagys difficult to know what else
is on without changing the channel.

As noted earlier, a system that offers DVR captliand/or video-on-demand could
benefit by placing its offerings within the conteftan application like Klicker.tv.

A simple scrolling EPG on left; a more sophisticaté EPG on the right

Channel Surfing

Channel surfing is a convenient, popular practiage dn inefficient way to determine
what else is on TV. Users must quickly decide ifpagram merits watching.
Furthermore, a program of interest might be onraroercial break, or the user may have
the misfortune to settle on one program when abetie is just around the corner.
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Klicker.tv Architecture

Data Source

XML data for Klicker.tv is supplied by Schedulesr&at, a nonprofit entity that has a
special arrangement for personal and non-commepriajects with Tribune Media
Services. Tribune Media Services’ entertainmestings, which are supplied under the
moniker Zap2it, are featured in many newspaper§$nd web portals.

Klicker.tv contains television listings for the preus day, the current day and seven days
in advance for the 112 channels available on thergi@ Tech Cable Network (GTCN).
Listings data for a single day is stored in a tkbet that is approximately 2MB and
contains thousands of lines. On an average dayte$)200 programs air; in a week,
more than 22,000 programs must be accounted fdre entry for a typical show
contains the show’s start date and time, stop datkstop time, channel id, title, and
some additional information.

Figure 8. XMLTV data for a single show

start date and time ‘l
v

title stop date and time channel id

Program id

® Notably, approximately one-third of these progrdaikinto the category of “same day reruns” orrgha
the same title and description (e.g., “Paid ProdyanThe number of distinct programs in a given day
about 2,000. Given that some of these programsrepkat during the course of the week, | estintlage

number of distinct programs in a given week is agjnately 12,000.
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Data Processing

Because the XML file for a single day is so largd aontains so much non-essential data
it is advantageous to separate the wheat from laéf;chis makes the important data
easier to manipulate. To achieve this end, XSlahdforms the XML into CSV format
so the data can be imported into MySQL and outgtet lwith PHP.

After the XSLT transformation, only the most imgort information is retained. XSLT
saves the channel ID, program ID, title, descriptstart date and time, and end date and
time, thus condensing the data in Figure 6 intdollewing fragment:

"110918","EP00080939.0132","Frasier","First Do No H arm: Frasier\'s new
girlfriend (Teri Hatcher) has some quirky hang-ups. ""20080410100000",
"20080410103000","http://en.wikipedia.org/wiki/Fras ier","fraiser.flv"

The last two parameters in the fragment above, lwaire not supplied in the original data
from SchedulesDirect, contain links to the progrmmébsite and a link to a video that
advertises the program. This data is containedseparate XML filé. Two separate
documents are merged to render the above outputheédXSLT processor traverses the
large document that contains all listings for aaiarday, the code snippet below opens
up the comparatively smaller document ‘meta.xmt amatches program IDs in the
larger file to the program IDs in the smaller fil®nce a match is found, then the
computer grabs data stored in the smaller fileid’ ‘tag.

XSLT code:

<xsl:value-of select="document('meta.xml')/programs /program[@id=dd_prog_id]/vid"/>

‘meta.xml’ structure:

<program id="00080939">
<title>Frasier</title>
<link>http://en.wikipedia.org/wiki/Frasier</link>
<vid>frasier.flv</vid>
</program>

This technique makes it possible to merge data fiaral stations into the guide. For

example, the Georgia Tech Cable Network has sewtrahnels dedicated to student
programming, but like many local stations, itsitigs are not contained in the data
distributed by Tribune Media Services. Klickermhakes it possible to aggregate data
from multiple input documents.

" A similar technique is used to retrieve the icand website links for each television station.
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Database

The approach described above makes it (relativedgy to merge external data into the
listings and represents one of the most salierakbineoughs of this project. No other
online TV guides appeared to integrate externah dato their listings. However,
prepping the data for input into MySQL was not asyetask. The most insidious
problem was born out of the need to process tha maiXSLT and then escape any
apostrophes or quotations before inputting it ithe database. This problem was
eventually surmounted by concocting a complex r@gekpression.

A more conventional approach would be to store widad website information in a
separate table. | adopted this approach initially,it required “expensive” MySQL joins
that slowed performance considerably. A similaclide in performance was incurred
when | separated program IDs and program Starttbnels into different tables. As |
note above, on an average day, about 3,200 program®ut many shows air twice in
the same day or have the same description anddepiBofor all showings. Of the 3,200
programs that air, only about 2,000 of them areirdis Therefore it made sense to
parcel the data so the database is not replete dupticates. After implementing this
architecture, performance suffered due to the velwitable joins required by a single
guery. Though | sought to implement a normalizathbase, in this case, a database with
some redundancy easily outperforms a normalizeliteature. However, | did make
some performance concessions in the name of skiglabFor example, the database
contains separate tables so that any line up—resardf how stations are matched with
channel numbers—could be plugged into the architect

Login and User Registration

The site’s login and user registration mechanismoisfocal point of this project but |
believe it to be trulysui genreand it fits with my broader design objective tovelep
sites that are fast, convenient and easy to use.

When the user registers for the first time or Ibgsk into the site on a subsequent visit, a
separate page refresh is not required; the proeedudone using AJAX and cURL.
Form validation is also done “on the fly.” For exale, if the user tries to register a
username that is already in use, an error mesggEpaes on the screen instantaneously.

Figure 9. Instant feedback when the user selectsusername that already exists
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‘Now Playing’ View

The ‘Now Playing’ view lists all shows that are ntly playing. Users can toggle
between All Channels and Favorite Channels. Tbe for each channel links to the
station’s homepage. The channel name for eachhehdinks to a schedule for the entire
day. This schedule is color coded (shows pasimagray; the current show is in red;
future shows are in black) and contains a linkne schedule for that channel for the

entire week. Clicking on the title of each showea&s a description. Users can also
browse forward or back in 30-minute increments.

Figure 10. Now Playing (Part 1)

Toggle ‘Show All' or
‘Show Favorites’

/ Scroll in 30-minute increments

a

|

| |
Links to hbo.com Click to reveal program description

Figure 11. Now Playing (Part 2)

Past shows are grey; current show highlighted in re d

Link to schedule for the entire week

1

v

Click to reveal schedule
for the entire day for
HBO
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‘Grid’ View

The ‘grid’ view extends the ‘Now Playing’ view tasplay the shows scheduled over a
two hour window. The functionality is similar: iee take the user to the station’s
homepage; clicking on the channel’'s name opensvavedow that reveals the schedule
for the entire week for that channel and progrategticontain a description of the show.
Again, the user can browse forward or backwarddim@nute increments.

Additionally, in this view, the user has the optitmopen up a menu that shows start
times. Here the user can click on a link to juropttte schedule for any time or day
within the next week. This menu can be hidden wailingle click to preserve screen real
estate.

Figure 12. 'Grid' View showing 'Start Times' menu

The ‘Start Times’ menu

‘Full Day’ View

The ‘Full Day’ view shows the daily schedule for @l the user’s favorite channels. The
current show is highlighted in red. Users may jumgo seven days in advance.
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Figure 13. 'Full Day' View

‘Week Ahead’ View

In the ‘Week Ahead’ view, the user can view theesltille for any channel for an entire
week.
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‘Search’ View

Klicker.tv's search function is quite literal: ttsearch string is compared against titles
and program descriptions contained in the databasé.about 25,000 records, the
database is relatively small and because mostls¢éamns will be for known entities—a
show’s title or genre or an actor's name—this makéstring comparison’ search highly
practical®®

Conducting a search does not require a separaterpigsh. Once the user presses enter
or clicks the search button, the search result$ ¢odo the page. A column to the right of
the search results lets users save shows to tkgirShows’ queue. Once a show is
selected, that row is highlighted in green.

Figure 14. Search results for the "The Simpsons"

User will
add to ‘My
Shows’

External Links

One feature that makes Klicker.tv unique are itkdito external programs. For instance,
when Klicker.tv detects that a program is a mosiéink to the Internet Movie Database

(IMDB) entry for that film is generated. Populdnosvs are linked to the website

‘Television Without Pity’ or contain a link to Wigedia.

8 Note that queries are limited to 150 results serigs for short, common strings (e.g., ‘the’) ratmo
results.

° It's not hard to envision a more sophisticatedetgm; one that ranks search terms based on stimws
users have added to their ‘My Shows’ queue. Expeuntething like this in Klicker 2.0.
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Video Player

Some shows contain a link that plays a video ugiiegmedia player that is built into the
site. Once the user clicks on a show, that shadded to the queue and the video plays.
When a user chooses to watch an online video adesrént, he or she is more likely to
adopt that product or service. The “conversioe’r& high because it's the user who
initiated the request; the content was not foisipdn him or her unbidden. For this
reason, Klicker.tv employs a similar strategy: tiser must initiate the request before a
video is played.

Manage Favorite Channels

Klicker.tv makes it east for users to select faodhannels. Upon selection, the user’s
choices are serialized before they are insertem ansingle row in MySQL. Later, this
data is unserialized when the user toggles betw&amorite Channels’ and ‘All
Channels.” One extension of this mode is to lersi€reate multiple tiers of channels.
For example, a user could isolate all sports chiaror@o one tier.

Manage My Shows

The user can click on a link to add an upcomingastm his or her ‘My Shows’ page.
The purpose of this page is to demonstrate howkEtitv could be integrated with a
DVR.

Mobile Version

A mobile version that lists shows currently playingan be seen at
http://www.klicker.tv/mobile.php This version of Klicker.tv running on a mobilagne

could be paired with an IR transmitter such as @rdfin Total Remote to change
channels on a nearby television.

Klicker on a mobile phone

The Griffin Total Remote
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Next Steps

Improve ‘My Shows’ functionality. Users should be able to manage shows in a
manner similar to TiVo's ‘Season Pass’ and the tgpé&inctionality offered by
MythTV. A user could subscribe to a show basedchannel, time of day,
recurrence, etc.

Web interface to manage external links and videosCurrently, changes to the
files that contain external links and videos must dnacted manually. This
process should be automated.

RSS feeds. Users should be able to subscribe to an RSShéshows that are
currently playing on their favorite channels or

Email and/or SMS alerts. Users should be able to sign up for email SMS
reminders so they can be alerted when an impodhotv is about to start.
Recommendations could be made via email or SM8dnds.

Integrate a message boardKlicker.tv should foster an online community. igh
year as part of my coursework for other classedgvieloped BuzzPost, a new
architecture for hosting online communities. Thebsite for this project is
http://www.buzzpost.net

Expand nationally... The overarching goal of this project is to pravid
television listings nationally, for every cable asatellite system in the United
States. However, redistributing Zap?2it data fomowmercial purposes is not free.
Therefore funding from a private source will be uegd to make Klicker.tv
commercially viable. 1 will assess the commeraiability of this project in
greater detail in coming weeks.

...or ‘Open Source’ the project. The code may be released to the open source
community as the potential to integrate Klickemtth MythTV is promising. |
intend to explore this option in more detail byldeg feedback on Klicker.tv
from the MythTV community.
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Contributions

The freedom to format data in a variety of ways Hredapplication’s speed distinguish it
from existing online TV guides. If Klicker.tv calibe integrated with a DVR, managing
shows would be like picking out candy in a canayest

Furthermore, the site’s built-in video player givesa unique way for content producers
to reach new viewers. While the banner ads thait#y guides feature are somewhat
relevant—at least they usually advertise a telemisshow—users quickly become
immune to ads that are not specific to their tastdselieve that user selected videos will
prove to be a more potent means to attract anohrégwers.

The use of XSLT to select data from multiple XMLcdanents and render the output into
a single CSV file for input into a database alsarbanention in this context. As noted
above, this technique is used to integrate showhannel-specific hyperlinks and videos
into the database.

Finally, this application makes use of AJAX to ent@functionality. Nearly every page,
from the one-of-a-kind log in and user registratiomefreshing the shows that are ‘Now
Playing’, makes use of AJAX. While many developesort to pre-packaged javascript
libraries like script.aculo.us, all functions used Klicker.tv are based on two simple
functions: a show/hide toggle function and an inhg&ge function. When these two
techniques (which amount to about 40 lines of c@ie)combined with cookies to store
user preferences, their effect can be very powerful

Figure 15. Summary of Accomplishments

Task

Allow users to sort television listings in at least five
different ways.

Allow users to customize favorite channels.

Return results rapidly.

Integrate a video player into the site.

Provide television listings for several days in advance.

Use database to manage user preferences, relevant
hyperlinks and videos.

Provide links to external data.

Enable users to search listings.

Provide an explanation of the site's features for new
users.

Enable users to create a queue of “My Shows” they plan
to watch.
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Appendix 1: Additional Screen Captures

Figure 16. Klicker 'Now Playing' View (and activevideo player)

Figure 17. Klicker 'Grid’ View
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Figure 18. Klicker 'Full Day' View

Figure 19. Klicker 'Search Results' View
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Appendix 2: Existing Layout Examples

Figure 20. Yahoo! 'Grid' View

Figure 21. Yahoo! 'Full Day' View
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Figure 22. Yahoo! Search Reults

Note: Yahoo! search does not return program staes

Figure 23. TV Guide 'Grid' View
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Figure 24. TitanTV 'Grid' View

Figure 25. TiVo Central 'Grid' View
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