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Skylin Web Service and SkylinBot

By Christopher Lim, Luo Pan, Ting-You Wang, and EMWhite

Overview

In order to fulfill the vision of the semantic wabis necessary to bootstrap structured datagplieations
to leverage. A recemaperintroduced the Kylin system for autonomously setifiging Wikipedia. This
system extracted structured data (infobox inforargtirom four classes of articles: U.S. Countiestofs,
Airlines, and Universities, with varying resultSkylin (Scalable Kylin) aims to make Kylin's infoation
extraction and classification capabilities publiaailable as a web service and it includes adroifiting
back extracted information into Wikipedia to updat®box information or assist authors in creating
infoboxes for articles. The Skylin project alsdemxded Kylin to more classes of articles, enabiing
finally classify and extract structured data frootdments about automobiles, actors, airlines, compa
countries, films, movies, persons, singles, unitiessand US counties.

Goals

Reproduce Kylin and its original results

Extend its capabilities to four new classes andsueaperformance with precision/recall statistics
Extend recall of articles for a given category

Make Kylin's information extraction and classificat capabilities publicly available through a web
service

Create a WikiBot that will take leverage the welvge to assist infobox authorship and editing and
allow users to approve/disapprove autonomous clsange

Fully automate the reintegration of autonomouslyaeted data into Wikipedia

We also developed a web interface into Skylin famparing Wikipedia articles and the data extratech
the article by the service. We were unable torekteylin's recall for a given category due to the
complexities of the Kylin software and our limiteche frame. We were also prevented from developing
truly autonomous WikiBot because of political isswath the Wikipedia community.

System Architecture
These were several key design decisions we made:

Apache Tomcat Web Server to integrate nicely wiytirks java codebase. Using servlets, user
requests could easily interface with Kylin's praces

Keeping Kylin's classification and extraction algams. We decided to focusing on extending Kylin
to more classes of articles rather than attemptnmprove its already good results with new
algorithms for classifying pages (to increase f¢cdlhis would increase the scope of the servicd a
areas where it would be applicable. Additionalhye complexities of the Kylin software and the
semi-structured nature of Wikipedia meant thatltewald be better improved in the short term by
enhancing the quality of Wikipedia's structuredadatther than developing new algorithms that
would have to be grafted into the code.
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- The following diagram illustrates the architectofeour complete system, including Kylin, the Skylin
Web Service layer, and the SkylinBot build on téphe service.
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We essentially trained the original Kylin systemaostatic Wikipedia xml dump for 8 categories and
serialized its extractors, sentence classifiersahedr related files. These objects were maddablaito the
service layer through an abstraction that made th&sy to use and the functionality is exposeddontéb.
The Skylin service offers several web methodsgctre of which are shown in this diagram. Thesenost
are called by the SkylinBot, which communicateswikipedia through the Wikimedia AP writing back
infobox updates either to a user sandbox or tleeWikipedia site. The Skylin service itself makse of
Wikipedia's Special Export directive to obtain thi&isource of articles, which are the input forntizat

Kylin uses for its processing.

Usage Scenarios

The following is an end-to-end example of using $kglinBot with the Skylin Information Extraction
Service.

1. The user will run the SkylinBot and enter in hiskfgedia Credentials. The bot will make a request
to http://abstract.cs.washington.edu/~chrislim/skgihp?path=/skylin/listCategories to get a listing
of the categories of Wikipedia documents the Skyieb Service can extract information from. The

following is an example of the output from the@stegories page:
— <categories>
<category id="0">automobile</category>
<category id="1">actor</category>
<category id="2">airline</categorv>
<category id="3">company</categorv>
<category id="4">comtry<'category>
<category id="5"=film</category>
<category id="6">movie</categorv>
<category id="7"=person</category>
<category id="8">single</categorv>
<category id="9">university</categoryv>
<category id="10">uscounty</category=
</categories>

3. This list of categories will be made availablehe tiser of the SkylinBot to select which class of
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articles to run an extraction on (assume the wdects the ‘person’ category for this example).
4. After selecting the category to work with, SkylinBequests a list of Wikipedia articles that are
classified to be within that category, based otaticsanalysis of the latest wikidump. This list i
requested at
http://abstract.cs.washington.edu/~chrislim/skylmpppath=/skylin/listTitles?category=person and
sample output is as follows:
— <category name="person’">
<imstance id="0" title="A_D_Hope"/=
<instance id="1" title="A_J Liebling">
<imstance id="2" title="Aaron Buerge"/>
<instance id="3" title="Abba Eban"/>
<instance id="4" title="Abbas-Ali Amid Zanjani"/>
<instance id="5" title="Abdalqadir as-5Sufi'/>
<instance id="6" title="Abdul Ariz al-Hakim"/>
<instance id="7" title="Abdul Majid al-Khoesi"/>
<instance id="8" title="Abigail Folger"/>
5. <imstance id="2" title="Abraham Abell"/>

6. The SkylinBot user can then run Information Exti@tton each returned title by calling the
extractinfo method:
http://abstract.cs.washington.edu/~chrislim/skylpppath=/skylin/extractinfo?url=http://en.wikiped
ia.org/wiki/Albert_Einstein&category=person&formadgin
This call will run Kylin's Person extractors on thee Wikipedia page about Albert Einstein and
returns a custom XML document:

— <lylin>
— <extraction>
<attribute name="name" valne="Albert Einstein" probability="0_8265500418444203"/>
<attribote name="death date" value="April 18 , 1955" probability="0.9499070325480579">
<attribute name="spouse" valne="Elsa L ®wenthal" probability="0.9883835291398091">
</extraction>
</kylin=>

7. The SkylinBot will parse this returned document &dall attribute name/value pairs that exceed a
user-defined probability threshold (~80%), it witkgent the user with the option of accepting the
extracted Infobox attribute or rejecting it. If atiribute already exists in the article and has a
conflicting value, both the old and newly suggestaltdie will be presented. Users also have the
option of committing the suggested changes to ¥kipedia sandbox page and previewing the
results before committing them to the live sitdheTollowing are some screenshots:

Please Add photos from SkylinBot Here

8. The Skylin Web Service also supplies some stagistitained from the training of extractors and
classifiers on the latest wikidump from Wikipedi@hese statistics about the number of articles that
had a particular Infobox or a particular attribut¢hin that Infobox can be found at:
http://abstract.cs.washington.edu/~chrislim/skylmpppath=/skylin/listinfoboxStats?category=person
(so a category must be specified) with the follajdample output:
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— <Infobox name="person" instances="52" attributes="41">
<property name="name" instances="48"/>
<property name="birth name" instances="5"/>
<property name="birth date" instances="30"/>
<property name="birth place" instances="37"/>
<property name="death date" instances="20"/>
<property name="death place" instances="15"/>
<property name="occupation” instances="31"/>
<property name="spouse" instances="15"/>
<property name="imagesize" instances="14"/>
<property name="height" instances="1"/>
<property name="image" instances="18"/>
<property name="caption" instances="8"/>

0. <property name="religion" instances="11"/>

10. If for any of the Skylin methods an invalid paraeras supplied, our service will output an

XML formatted exception; one example follows foriamalid category parameter:

— <kylin>

— <exception code="0x02">
<message=Please supply a valid category and or wrl</message>

— <details>
Given Url: http-//en wikipedia org/wiki/Albert Einstein Category: Person{automobile=0, university=2, country-
company=3, uscounty=10, single=8, airline=2_ film=57}
</details>
</exception>

11. </kylin>
Note: Our exception system is not fully implementacumented or consistent yet. Most exceptions
contain a useful error message, but the error cadearbitrary and not useful yet. Some errors may
also directly output stack trace and other debtaymmation instead of packaging the error into the
standard xml format first.

12. Finally, a sample web application can be found at
http://abstract.cs.washington.edu/~chrislim/skylmppath=/skylin/index.jsp?page=sample or
http://attu.cs.washington.edu:9080/skylin/indexXjspge=sample
In this page you can provide a Wikipedia url angkgary and it will display side-by-side the current
live Wikipedia page and the information Kylin exdted from the page next to it. The following is a
screenshot:
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Autonomous Wikipedia Infobox Extraction

= e g— o TR

This is a sample web application which leverages the Skylin Web service. Simply provide a valid Wikipedia article URL and the

category that the page belones to. This page will show the live pase’s infobox attributes as well as the ones extracted by Skylin.

hitp://enwikipedia.orgjwiki/Honda_Civic aummobileE
bl ! [ - manufacturer: Honda s
references. Unsourced material may be Brob: 0 SRBIASELTI068140
e rob: 0.9 SBET 196936
|E |Se—| il challenged and removed. [May 2007) =l e Honda CRec
E ;l ol
e . Probc 0.95F95215380427284
The Honda Civic class: compact car E
toolox
= Honda Frob: 0.555768532875T813
= What links here Civic is body_style: threse - door hatchback
m Related changes & Prob: 090365033983 70603
m  Upload file i transmission: manual
I compac 0T nE,
= Special pages P Prob: 0.7036124901598457
= Printable version car manufacturer: Toyota Corola
g i Prob: 0.7153456507055477
® Permanent fink o
related: Toyota Corola
= Cits this article Prob: 0 509834B233484155
body styie: 3 - door hatchback
lancuages Manufacturer Honda =
gusg | Prob: 0.9%9430073T446749
= Catalg Production 197 2-present lengine: 1500 cc
= 2 - 0.92311548091 80152
m Cesky Predecessor Honda Z360 Pm_b'\":;i '4:'9'%
m Deutzch lengina: 1300 oc
. Espafol Honda ZE00 Prob: 0.5073015844148102
n Eramcabe Class Subcompact (1972-2000) Lrasisio, 67 speed manmal
_ 3 Compact (2001-present Probc 0. 9997602994366311
= E= P - ! image: DOHC VTEC 160ps
= Bahasga Indonesia ; : Prob: 0.56224955534 79006
13 = Hafann manufactured by Honda. It was introduced in July 1972 | frransmission: sutamatic )

Note: Because we did not have full control over Apache Tomcat servers during development, theeserv
would sometimes crash and we were powerless tg iiem back online. Therefore, we would start new
nodes on other servers, but this constantly changgnver scheme made it difficult to provide a ¢tans
URL. Therefore, we supply this page: http://aldtes. washington.edu/~chrislim/skylin.php?pathaas
redirection to whichever server is currently opaga(where the path variable is set to the patmftbe web
root of the server). We used four servers ovecthese of our development:
http://kiska.cs.washington.edu:8080/ http://kiskamashington.edu:9080/
http://Jumnak.cs.washington.edu:9080/ http://attwashington.edu:9080/. There is one caveat to this
redirect: pages that require more than one parartigteextractinfo) will have the extra parametstirgpped
by the redirect page, so you must enter in theessrurl directly when making calls to this method.

Experiments

We extended Skylin to many other classes includitrg; automobile, person, song, actor, and aitlifr@r
each of these categories, we analyzed their poecasid recall by looking at the confidence probgbibr
each attribute and only accepting certain ondsely fare above a chosen threshold. By adjusting the
threshold, we can get different points of the mieci-recall graph.Graph 1 shows the precision recall graph
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we calculated from our results. For more precisalers, we also provide a tablegble 1, that contains
some of the data that we computed. As show@riaph 2, the precision of our CRF extractor is relatively
high and rather stable regardless the variatioeadll. Among these seven categories, Person amainty
are two categories with the highest precision valigprobably because those two categories hageof
numerical but only a little alphabetical data, aeneric attributes are easy to be extracted. Amagdason
for that could be the sentences in those articlesvall formated and well structured compare teemhOn
the other hand, Airline category has relatively longcision-recall compare to other categoriesalt's
category mix with numerical and alphabetical attté@s, but alphabetical data is dominant. Most ofietical
attributes are correctly extracted, but some alptied attributes, such as callsign, could trick extractor.
For example, in the following sentence, "Our Aidiis wholly owned by the state and has 144 empkgee
at March 2007 ).", our extractor extracts "Aidl' as callsign with 71% confident probabilitytbhe
actual callsign is "Our Airline". Moreover, the Spoategory contains lots of numerical data, asg¢é&ms
like the extractor has hard time to extract thasa.dWhen we looked at files with all classifietides with
the real data and the extracted data, we fountheutxtractor misses lots of relevant data anddbtiata
extracted from articles are actually incorrect.2&®sult, the song category has the lowest precisad, and
it is the worst category we experimented so far.

Threshold 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Airline 0.71 0.71 0.71 0.74 0.74 0.82 0.86 1
0.43 0.43 0.43 0.40 0.40 0.40 0.3 0.057
Actor 0.88 0.8 0.875 0.93 0.93 1 1 1
0.79 0.79 0.74 0.74 0.74 0.68 0.54 0.053
Person 1 1 1 1 1 1 1 1
0.859 0.851 0.854 0.854 0.854 0.854 0.857 0.071
uscounty 1 1 1 1 1 1 1 1
0.96 0.96 0.96 0.94 0.94 0.94 0.94 0.01§
automobilg 0.83 0.83 1 1 1 1 1 1
0.53 0.53 0.53 0.53 0.53 0.53 053 0.053
film 0.86 0.86 0.86 0.86 0.86 0.92 0.92 1
0.71 0.71 0.71 0.71 0.71 0.71 0.71 0.059
Song 0.76 0.75 0.75 0.75 0.75 0.75 0.75 1
0.27 0.27 0.27 0.27 0.27 0.27 0.271 0.09]

Table1 - These are the precision recall values for daffiéiclasses of articles at different thresholdghen
probability measure.
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Precision vs. Recall
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Graph 1 - Precision vs Recall for different classes (catesg) of articles.

These results reaffirm the already establishesbtflat numerical data is much more easily extchtttian
textual data. We plot the U.S. County again agexeace for a highly numerical infobox. This caigg
essentially stays at 100 percent precision regssdi€the recall. On the other hand, Song is alyig
alphabetical infobox. In this case we see thaitlen very high trade-off between precision armdlte
There is one final type of infobox, a mix betweexttial and numerical, such as the Person infobox
(birth_date is numerical and spouse is textual)thése cases, we still have consistent high poegibut
recall in general suffers since extracting outttheual information is harder.

Another interesting observation that we made wasdtossing two different, yet similar infobox ageies
together can yield many false positives. This waigularly apparent when using the Person infdiooan
Actor. The problem can be seen in the death_@#aobute. Many actors will die in a certain filinety were
in. When this happens, the extractor will interghé$ death as a real life debt. This is not retily fault of
the extractor since the text in the document wérally say "so-and-so died in ...".

Surprises

The greatest surprise was the difficulty of repmdg Kylin. Since we had full access to Kylin's laut Fei
Wu, we thought that it would be simple to get Skylinning and we could focus our attention on tieno
goals. Unfortunately, the complexity of the softevenade reproduction of Kylin one of the most diift
tasks of the project.

First, without a solid foundation of how the javasked Mallet library (which Kylin used) performs its
classifications/extractions using Maximum Entropyg &£onditional Random Fields, it was very diffictdt
understand Kylin’s process flow. Classificationsreveasier to understand since we had performed
classifications ourselves with the Naive Bayessifes and MaxEnt used a similar data format. Hogrev
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CRFs were completely new and required a greatafgakprocessing and sentence labeling.

Second, Kylin had nearly no documentation, whiclieniéd extremely difficult to understand its inner
workings in order to reproduce its results. We usi@dad that Kylin is still a work in progress, so
documentation is not readily available, howeveraittual code flows from class to class and trattieg
execution of the software is nearly impossiblesomeone who was not involved in its development.

Finally, Kylin had a complex architecture, whichahedt difficult for us to bring all the necessargges
properly together in order to simply run the softevesince it was originally a research project, the
implementation was aimed for getting data and tesd quickly as possible on a particular research
machine. This meant that much of the code was Bpézithe the environment on the research computer
(where the software was developed). Our projectdvawwas on an entirely different server. This nesglia
great deal of communication between our group adnFunderstanding what the code was doing agaitert
points so that we could adjust them to our needs.

Even though we ran into these surprises, having(itia base was still a great benefit since we wadrke to
leverage Fei’'s knowledge of classifiers and espigdzRFs.

As we planned out the Skylin Web Service, it becam@arent that we should develop it in Java because
Kylin was written in Java. However, this was amwthig surprise because it required us to use freche
Tomcat webserver, which no one in our group hacegpce with. There was a rush to have at least a
couple members understand how to use Tomcat antedBRology so that we could have our desired
interface and service.

The last big surprise was the response we recéigadthe Wikipedia community as we attempted tcaobt
permission to build the SkylinBot. There were appéy two 16-year-old contributors who had over0DD
edits, who rejected our request to build such ébkotiuse we did not have a sufficient edit historyerify
the good intentions of our project. We therefoad to revert to the interactive command-line Si&tihas a
proof-of-concept in connecting the results fromikyhrough the Skylin Web Service to a program teat
re-input machine-learned edits into Wikipedia.

Areas of Change

One major area we would have chosen to do diffsrerduld be to put more effort to understanding iKyl
right from the start. We had made the wrong assiomphat we would be able to understand Kylin gasil
and quickly. This only led to much more work thari@pated, rushed project development, and unisalan
distribution of understanding.

Closely related to this, we believe it would haverenbeneficial for our own learning as well as
understanding Kylin to have met with Fei for longeriods of time at earlier stages of the projedd over
in depth details of how Kylin really performed ddgation and extraction in the code. By only dpeg to
him at a high level, we lost a great opportunityitaerstand how to use Mallet more effectively had to
perform Information Extraction well in general.

Conclusions

After working through the project and producingules we found that numerical data has much higher
8
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precision than textual data, as suspected befarte v also discovered that crossing between twegoaies
can be troublesome, especially if they are verylanmCrossing from person to actor was the cldares
example, but this problem will probably come umther cases as well. Therefore, it is very critibalt the
right infobox is chosen for a particular articlefiord ways to join classifiers together in such awthat
confusions are minimized. However, this also mtotthe potential of having a class hierarchy wlaar
actor belongs to a person class, inheriting atteskfrom that class while supporting additionabactlated
attributes. A second interesting result was tlsegiase in precision/recall on the same categdradsaere
studied in the original Kylin paper. Between thé&iedia dump used in the paper and the one we, used
human users of Wikipedia had improved the qualitgaia by properly including US Counties in botk th
list page and tagging them with appropriate categgpor filling in more attribute information fonése
categories, or even creating totally new articl€bis demonstrates an interesting dynamic betweemah
users and machine agents and how they can workhirge accelerate the development of the semueetic
and the quality of its data.

Future Work

Extending Recall

One particular area that much work can still go istextending the recall of finding articles focertain
category. In our project, we were unable to perftris task, but explored two possible approachiest, kve
could use Skylin’s current method of finding arglof a certain category (using the special titist‘of ...”
articles) as a training set and train a class{ach as Naive Bayes) on these articles. Thendssifier can
be used on other articles to see if they belortbersame category. Second, it is highly likelyt gréicles of
a given category contain some sort of categonatamay also appear on the list page. Assuminggshis
true, we can easily find the union of all pagedwaitparticular category type and all pages refa@iic the
list of pages and present all pages that are nibeimntersection of these two sets to users, aliglwumans
to decide of a page belongs to the category intouresAll pages that are approved would be addetie
list page and tagged with an appropriate categgy This way, the quality of Wikipedia's infornaati
would be improved and Kylin's current heuristic étassifying pages would achieve very good results.

Parallelization

Another area of work is parallelizing parts of Bleylin system: when raw wikitext is pulled from Wipkdia
to be broken into individual sentences a Sentebfcbmust be created for every sentence in ewtiglea
and it must be examined to find a potential infolattxibute match. If we could take the Wikipeditiches
and create a sequence file with the title as aakelyraw wiki content as the value, hadoop (or aratiap
reduce system) could take each article and perfbenmatching in parallel. This was an originallgrmed
task, however, we discovered that performing asdiaation and extraction took a few seconds aathing
extractors on the Wikipedia dump typically tooktbe order of a few hours. Since extractors wouwald n
need to be retrained often (only as frequentlyeas dumps are released), the time and effort negessa
parallelize Skylin did not seem worth it in the glterm. There are however several key areasctrabe
parallelized and refactoring the code to improgenbdularity and portability would be beneficial.
Currently, the software is very much interconnecatéti the University of Washington Computer Science
network and pulling out configurable parameters files would help the software run more consigdyeint
various environments.

Concurrent Requests and account locking

A related code-change deals with the Skylin WelviSe’s ability to run multiple threads concurrertty
serve requests. Because of Skylin's usage oflédsys$tem, multiple concurrent calls to the welvieer's
methods may have interleaved instructions and tresabrrupted results or data. Future work caelblve
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these problems by properly implementing monitors atther synchronization primitives to ensure valid
access to key resources. Additionally, we couwerage a login/API key system to make sure interated
results are tagged (named) with unique sessiornifees to prevent concurrent calls to Skylin from
overwriting each other's intermediate output. datfif Skylin were to become a publicly availatleb
service, we would need to implement an accounesystith assigned API keys to manage the load on the
service. We would also want to engineer a cachystem to increase performance for articles tha¢ ha
already been processed. A live service would ia¢ssml to have a scheduled update process in place fo
retraining classifiers and extractors whenevena W8kipedia dump is made available so that it rereaip

to date.

Wikipedians

Finally, there needs to be further interaction wite Wikipedia community about developing a truly
autonomous bot that can roam pages and updateofofbrmation (or even generate infoboxes or new
attributes) by using the Skylin service. This isey component in bootstrapping the semantic web an
would be beneficial to the Wikipedia community witte right safeguards in place. Developing subbta
may take much time and care, but all the buildilegks are already available to make such an agehkiey
aspect of this bot would be fully unsupervisedpaotnous writing back of infobox data into Wikipedioat
categories in which Skylin performs exceptionallgihsuch as US Counties. Thus the bot would
occasionally crawl Wikipedia articles of a partmutlass (category), and create or update ceribudes
in each article's infobox.

Bot Extensions

The initial implementation of the SkylinBot dealslpwith adding missing infobox properties to pageth
pre-existing infoboxes. An obvious next step iteading the bot to handle the case where an infoleexis
to be created from scratch. This would be donevamether part of the skylin system has identifigzthge
thatshould be in a category, but currently is not. A secartdriesting extension is enabling the bot to deal
with inconsistent information between the bodyte text and the infobox. One interesting casehisnitwo
values (one in the info-box, one in the texdd to be in sync, but no longer are. There is aciuallery
significant amount of complexity in this case, hesmdoing it correctly involves analysis of theropalogs
as well as the text itself. Change log analysggdsaificantly complicated by the presence of rei@rs, and
other common oddities.

Opportunity to generate training data

Given that the SkylinBot must be run in a supevisede for the near future, there is also an oppdst to
use those supervised runs to generate additianairtg data. Each time a person makes a decisiontan
extracted property being incorrect this should &ygtered, and used as a negative example in retggihe
extractors and classifiers, and each time onedsmed, it should be used as a positive exampsewe\
consider building a browser plugin that lets usessfirm proposed edits, we should be sure we géitie
data. In order to be effective, it must be on i@ basis for rejections.
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Appendices

Division of Labor
Chris White

SkyllnBot
Interaction with Wikimedia API for retrieving andriting pages
Wrote parsing and writeback code for the actualbokes (Complicated by internal links,
multi-lists, and other constructs)
Interaction with the various Skylin web method eoidjs
Interaction w/ the Wikipedians to figure out howcteate and run SkylinBot without ruffling
feathers

Skylin Webservice architecture
Defined the webmethod endpoints
Defined broken up implementation plan for websex\{iacluding some areas we did not get
to, such as results caching and page caching.)

Ting-You Wang

Kylin
Became groups' Kylin expert
Reproduced Kylin results in our new environment
Generated Kylin classifiers/extractors using Skylin

Skylin
Designed and delivered an interface for the webiseto access data and perform extraction
Wrote interface for connecting and accessing thd@Bession management to make the
service able to handle multiple requests
Generated output for the SkylinBot to use

Web site
Codeveloped the skylin website

Operations Management
Managed the MySql database
Managed and set up the various Tomcat servers
Managed the group source control, and group folders

Documentation
Added sections to Experiments, Areas of Changerises, and Future Work

Christopher Lim. S.D.G.

Skylln Web Service
Provided detailed design for the Skylin Web Serviogernal architecture, class structure,
actual output, etc.)
Implemented the Skylin Web Service
Developed and implemented additional web methogeints that became necessary (e.g.
providing service statistics, page listings beloggio a particular category).
Setup web application configuration for runningfimmcat (including source and deployment
organization)

Web site & Documentation
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Wrote Usage Scenario & Web Service Installationglgs@ocumentation

Developed the website: http://abstract.cs.washmgtiu/~chrislim/skylin.php?path=/skylin
Wrote sample application to demonstrate usageeo$dinvice (it shows a Wikipedia page and
the information Kylin extracts from it side-by-sjde

Luo Pan:
Generated results of Skylin and calculated theigi@trecall for various categories.
Gather data and analyze them in our experiment
Explored different approaches to improve recalldeea we did not get to)

Note: Our group suffered from a lack of consistaeeting times to work together. Communication was
largely done by e-mail and brief communicationgafiass, which made it difficult to measure owgress
and continue moving forward with our milestonesefie was a big crunch during the few weeks at tide e
of the quarter to bring the pieces together. Resliradividual e-mails with you would be the besiywa
discuss group dynamics.

External Sources
We used several external libraries and other codeur project:

Kylin + Mallet

Tomcat

JQuery javascript library

A CSS web template designed by gorotron.

DotNetWikiBot Framework

Wikimedia API

We took examples from various code snippets omeide which are documented in the code.

Instructions

We include instructions for how to setup the Skylieb service on a java node running Apache Tomd&.
also include how to setup and use the SkylinBdinsok. We assume that Kylin has already been sstap
location accessible by the Tomcat server becausy d@cuments must currently be referenced by an
absolute pathname. Visit http://abstract.cs.wagbmedu/~chrislim/skylin.php?path=/skylin to view a
website that hosts a running Skylin service andafititional documentation.

Install the Skylin Web Service
- This guide assumes that Kylin has already beealledt(and trained) and is at a location

accessible to the Tomcat server you will run Skgim
Our configuration is running Skylin on Apache Tomé#.14 with Servlet/JSP spec 2.5/2.1.
Tomcat is running on a Linux server with MySQL aiktd and with NFS directories mounted
so that our serialized Kylin extractors and relatath would be accessible to the web service.
Currently, Skylin has certain paths hardcodedttour current configuration, so it only works
within the University of Washington Computer Sciemtepartment's network on servers that
have access to the /instr/projects/O7au/cse454/4isde directory.
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Skylin

Go to your Tomcat server's web application manager

Find the deployment field stating "Select WAR fitedeploy” and browse to the skylin.war
file provided by our project. Click deploy.

Now view the main webpage for the project at yoam€tat server's web application URL
under the /skylin path (e.g. http://yourserver.csylin).

Using the Skylin Web Service

Using the web service can work on most modern G3BHBrowser) configurations, but it
was only tested on the following:

Operating System Browser

Windows XP Internet Explorer 7 and Firefox 2.0
Windows Vista Internet Explorer 7 and Firefox 2.0
Linux Fedora Core 8 Firefox 2.0

Mac OS X Safari 3.0.4 and Firefox 2.0

- When using Safari, the xml output of a extractial mot be displayed in the browser
itself. To view the extraction, one will need tew the source of the page and the xml
document will be stored there.

See the Usage Scenarios section of this documeettan end-to-end usage of the Skylin
Web Service.

See http://abstract.cs.washington.edu/~chrislimilsiptp?path=/skylin/index.php?page=docs
for further documentation on using the WebAPI

Visit
http://abstract.cs.washington.edu/~chrislim/skylmpppath=/skylin/index.php?page=sample
to quickly view the service in action.

Installing and using the SkylinBot

Unpack skylinbot.exe into a directory and run anfrthe command line.
Run with no parameters to see complete usage atistng
Some high levels:

. SkylinBot -Ic -- This makes the bot get the b§tcategories from the webservice.

- SkylinBot -c <categoryName> -pp -- This makeshbeprint out all titles that it
would operate on (based on getting the titles ftbenservice

- SkylinBot -c¢ <categoryName> -sandBox -forReal -isTimakes the bot iterate over all
items in the category, and offers to commit char{desquired) first to the user
specific sandBox, and then to the live site.

- SkylinBot -c <categoryName> -stats -statName <fdei¢> -- This makes the bot
iterate over all titles in the category, generastags as to whether the bot thinks the
infobox for that article needs to be updated. Reswill be written to
c:\stats\<fileName>.xml
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