LOMGen:
A Learning Object Metadata
Generator Applied to Computer
Science Terminology

A. Singh, H. Boley, V.C. Bhavsar
National Research Council and
University of New Brunswick

Learning Objects Summit
Fredericton, NB, Canada, March 29-30, 2004




i i Components developed by TeleEd or a

LOMGeEN in Context | e

<P Dataflow realized by TeleEd

<4+—> Dataflow realized by UNB

Retrieval Components « Dataflow between TeleEd and UNB/NRC

Indexing
Components

prefilter parameters (String)

SR ===
Ui _______ Palllal . = — \
prefiltered > HTML files ‘
iunspeurt (Java) \|/QVUO|eOM|_ T }/i}le(zo RuleML CanCore fIIeS‘__!_“CanCore flles’ ________ )CanCor&flles | \L_(_)_li,/i
; imilarity <_Trans|ator« Prefllterﬂ- ...... >.CAN LOM'«- : ]
% Search Engine (XSLT) | © o (XML) | (Java) (HTML) |
< (Java) Developed S~ ___- S O N &
End Results| |recommended by NBDEN A
user results Administrator

i input

: DATABASE
% (Access)

Administrator

Keyword Table ®




LOMGen - Motivation

Manually entering metadata is a time
consuming process

Long-term need to automate this process
Semi-automatic extraction of keywords and

keyphrases

Find related terms and phrases, which may
not be present in the LO

LOMGen achieves these goals with
assistance from the administrator




T
S

LOMGen - Architecture <

Learning Object |«—— 1. Prompts administrator to select relevant CANLOM
Repository keyphrases and add more if required Metadata
Repository
H/ 2.Administrator provides new keyphrases if
required. The vocabulary gets updated with :
_ more terms as greater number of LOs are Va“dat_ed
HTML file parsed XML file
Retrlev?s Fills in remaining T
HTML file taq values
from LOR \9\> Updated
Metadata Administrator :
HTML Parser P AML file
Free text l 1 T
CANLOM
Frequency Counter 2 XML file
template
Most
Uses template, updates
_I:_;?':]nusentl general identifier T
update
sy"°"ym:feéated VEmTE Keywords/Keyphrases XML Generator
inder retrieve Database

A

Extracted keyphrases, description, and title




LOMGen - Components

 HTML File Reader

— Reads files from the local disk or a URL

« HTML File Parser

— Parses the HTML files based on the tags and extracts text
data

* Frequency Counter
Eic : | "
« Synonym and Related Term Finder

— Uses a dictionary derived from FOLDOC to generate a set of
synonyms and related terms

« LOM Generator
— Generates LOM for the LO

« Graphical User Interface
— Allows the metadata administrator to select, and add terms

~— they feelare most important



HTML File Reader and Parser

e The HTML File Reader retrieves the
HTML files (here, LOs) over the Internet
or from the local host

 The Parser extracts the title,

: s ¥ s from {l

meta tags in head of the HTML source

* The Parser then removes formatting
information from the body of the HTML

file, passing plain text to the Frequency
Counter




Frequency Counter

Employs strategies similar to those
used by crawlers

Stop words are eliminated

Numbers and special charactersare

ignored

Stemmer — An iterated Lovins stemmer
IS used to stem the words to their root.
All words with the same root contribute
to frequency of the original words




Related Terms and Domains

 Common words — Terms (from Frequency
Counter) and Related terms (as found in
Database)

— Example: RAM, Random Access Memory,

SDRAM,... are mapped

* Deep terms — Domain or Concept. These
terms map a group of terms to a class or
category

— Example: Memory




Dictionary Structure in the Database

* Free Online Dictionary of computing is used to initialize
the database — FOLDOC does not have a well defined

structure
 The database tries to achieve the structure shown below

WORD Related
C Terms CATEGORY
Programming Language
C++
Coding

FOLDOC (Initializes the Database:



Keyword and Keyphrase Identification

Strategies Employed:

* Frequency
— Term frequency (one at a time)
— Loss of syntactic information does not affect
~— LOMGen output much for technical terms

« Keyphrases
— Keyphrase matching using Database

* These strategies have proven useful in

- practice



Admlnlstrator GUI
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The Database

« Database stores any new phrases or
words selectively added by administrator

— Serves as a rudimentary learning loop
» Subsequently, on encountering similar

~ LOs, LOMGen provides better choices to

the administrator in the GUI

* The newly added words/phrases also
help to identify more relevant phrases in
the text




LOM Generation

 LOMGen generates the values for
tags in the General and

Classification categories
A CanLOM compliant XML file is

generated and posted to the
KnowledgeAgora metadata
repository

— Contains most of the relevant fields
— Categories like Lifecycle, meta-

Metadata have to be filled in manually



Snapshots of HTML and

generated XML

<html> <74ml version="1,0" encoding="UTF-8" 7=

<head> I 3 n =
ctitlerBayesian Filter - Filtering over 98% of Spam!</titles - <lom smins="http:/ /Itsc.ieee.org/xsd/LOMy1p0" xmins: xsi="http:/ fwww.w3.org/ 2
<meta name="description” content="This paper describes how through using a ba ssiischemalocation="http:{ fltsc.ieee.org/xsd/LOMv1p0 http://adlib.athabasca
<meta name="keywords" content="Bayesian filter, bayesian filtering, Bayesian f = {gEﬂEI’Eﬂ}
<meta http-equiv="Content-Type" content="text/htwl; charset=iso-85559-1"> - cidentifiars

<link rel="stylesheet™ href="../DHTHLwenu/style/upstyles.css" type="text/css">

</head> <catalogz=URI</catalogs

<hody> <entryzhttp://www.gfi.com/mes/wpbayesian.htm</entry>

<tahle width="553" horder="0" cellspacing="0" cellpadding="20"> <tr> <td rowspan=":" b {fileﬂtiﬂEI’}

<a href="http://uww.gfi.com™ target=" top"><img src="../images/ logodl.gif"™ width="110" i

WHITE PAPER</span> </td<td rowspan="2" valign="top" width="85%" class="BodyText'»<hs4 - «<titlex

Bayezsian filtering is the most effective anti-spam technology</span:<br: </b><p>This ::string |EII"I9UEIQE:"EHH}BEI‘,’ESiEIH Filter - Filtering over 98% of Spam!{JString}

white paper describes how Bavesian mathematics can be applied to the spam problem, {ftit|e}

resulting in an adaptive, &#145:statistical intelligences#l46; technigque that is

much harder to circumwvent by spammers. It also explains why the Bayesian approach ::Ianguage::en::/language;

iz the best way to tackle spaw once and for all, as it overcomes the cbstacles faced b 2k ‘:dESC”PtiU”}
as effectively as needed if not corbined with a Bayesian filter.</p:<hr size="1": <string language="en">This paper describes how through using a bayesian fil
<ulr <li»<a href="#hovitworks" class="H1">How the Bayesian spamw filter works</ar</1lix network administrators can achieve a spam detection rate of over 9804, |

a tailor-made Bayesian word database</ar</lir<lix<a href="gfindingspam" class="H1":Fi

apam based on the Bayesian filter</ar</lir<lir<a href="ghetrerthankeycheck” class="H1' that most events are dEpEﬂdEﬂt and that the prﬂhﬂhlht‘,’ of an event occt

Bayesian filtering iz better than keyword checking in detecting spam</ar<ul:<lir<a hr previous occurrences of that EVEHt.{,"StI’IﬂQ}
Bayesian method takes the vhole message into account</ar</lir<lir<A HREF="#pointi" C ~:’:deSE:I’I[IItIEII"I.‘.b
Bayesian filter is constantly self-adapting</Ar</li><li><A HREF="fipoint3" CLASS="H1":» I {kE}fWDrd}

Bayesian techhigue is sensitive to the user</Ar</lir<lir<A HREF="fipoint4" CLASS="H1":»

3 ey n ] i 4
Bayesian method iz multi-lingual and international</A></li=<lir<A HREF="#point5" CLAS <string |E|I"|§|UEII§]E— ®-none:Bayesian fl|tEI'<:fStI'II"Ig.‘-=

Bayesian filter iz hard to trick as opposed to a keyword filter</As</lix</ulx</lir<li {fke}fWUrd}

filters or updated keyword lists?</ar</lir<lir<a href="fshoutmes" class="H1">About = {kE}fWDrd}

GFI Mall?ssent1als</.'a></11%<11><a href="#GFI" class—"Hl">Abm_1t GI'_“I</fa><fl1:_><ful><hr ] ::string |EII"IgUEIQE="}<-HDHE"}E|ECtI'DﬂiE mail::fstring:b
<prSpatn 1= an ever-increasing problem. The nuwber of spam wails iz increasing

daily - in June 2003, studies showed that owver 50% of all ewail is spam. Added {fkeywurd}

to this, spammers are hecoming more sophisticated and are constantly managing - ::keyrwurd:b

to outsmart 'static' methods of fighting spam. </p=<P>The technigques currently ::String Ianguage=”x—nune"::spam::;’string::-

used by anti-spam software are static, mweaning that it is fairly easy to evade
by tweaking the message a little. To do this, spammwers siwply examine the latest {ka}"WDI'd}
anti-spam technigques and find ways how to dodge them. </P»<P»>To effectively combat {ngﬂEI’EIb
spam, an adaptive new technique is needed. This method must be fawmiliar with spanmers'

tactics as they change over time. It must alsc be able to adapt to the particular

Generated XML



LOMGen - Summary

LOMGen extracts keywords and
keyphrases from a HTML document

A dictionary of “surface terms” and “deep
terms” stored in a database

LOMGen provides the metadata

administrator with a user interface
LOMGen provides the AgentMatcher Ul
with the list of keyphrases and keywords

Makes similarity computation more
accurate

Automates metadata (XML) posting to

MAIAAAI N AN J

LUIVI ICPUSIWVILY



Conclusion

LOMGen was able to get metadata for
categories General and Classification

Difficult to have a fully automated process
for metadata extraction

_LOs in HTML do not al - el

— Some information required for metadata is not
available in LOs, hence cannot be extracted

LOMGen is a step towards automation, and
a tool of this kind could be standard in future
LO environments

Demo’s next, as time permits
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