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Overview

LT4eL is a project that offers a set of language technologgdservices for e-Learning
platforms. The acronym stands foanguagel echnologyfor e-Learning. Basic services are
keyword generation, definition detection and enhanced semantio@tilihngual search
capabilities. The tools support a more effective metaduatatation of learning objects,
authoring of glossaries and better search functionalitiesanming management systems.

The LT4eL tools are implemented as web services thategrleyed in a Java web server
architecture and can be used via a SOAP interface by appécations. This makes the
LT4eL tools independent from the technology that is used in teaming platform, since
SOARP libraries are available for all major programming laggadike Java, C++, C#, PHP,
Python or Perl.

This document is part one of theliverable 4.1as described in thechnical annexof the
project. It is targeted at developers of other learning gemants systems and provides a
step-by-step procedure that explains how to download, installgcmafine LT4el tools. It
also documents the web services offered by the toolsxataies how to integrate them into
another LMS. To see how these functionalities can be usealffend a user interface within a
learning management system, refer tollser Documentatiordocument of the LT4eL
project. For possible future improvements please refer tGhlaeges and Future Plans
Annex provided with the 4.1 deliverables.

All source codef the project is available at https://sourceforge.net/prafitdel.

Change Log
Version 0.1

Basic implementation of sendNewLO(), getStatus(), delefgLO
findKeywordCandidates(), getDefinitionCandidates(), search() and
getConceptNeighbourhood()

Version 0.2
Changes in properties file
Search returns concepts related to search results
Revised search implementation
Increased stability of tools (especially for concurrent retglies
getDomain() and domain parameters abandoned
sendNewLo() input parameters corrected

removed restriction of deleteLO() (language model is updateeln deleteLO is
called now)

removed restriction of getDefinitionCandidates() (local gransmage included within
the package now)

removed restriction for search
search result includes related concepts for each LO now

sendApprovedDefinitions() abandoned



For more information see project's M24 Changes Report
Version 1.0
Revised lt4el.props.template section (new, reduced numisettofgs).
Added ant targets for building command line utility and stand-adeaech GUI.

Renamed sendNewLo webservice implementation to SendNewLoAedotdtis
service can be used to upload pre-annotated learning objects.

Added new sendNewLo webservice implementation. This servitensused to send
original raw learning objects that are not pre-annotated.

getStatus webservice now returns additional information on gsoestatus in a
message string.

search webservice has been completely revised. Now itssavembination of the
different search methods (semantic, keywords, fulltext) andinotiye and

disjunctive combination of the search terms. Each seasthtmprovides a score based
on its relevance and a text snippet of search terms surroueding

Added getRankedConceptsForDocs webservice.
Version 1.1
Added LPC related documentation
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Architecture

The below picture shows the major components of the integragiop.sThe language
technology server on the left provides the keyword extractor, defirgontext finder and
ontology management system functionalities.

Language Technology Server Learning Management
(Tomcat Based) System
Use
Application functionalities
. : through
Logic WWab Services web services SOAP
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Manager —— | = Search for LO
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Tools | * Browse Ontology

The tools themselves are developed using the Java progranamguibe and are hosted on a
Java web server. The functionalities can be accessetebhyngng management system
through the web service interface. The web service inteaparates the technologies used
on both sides.

Installation

This section explains which prerequisites are required to usethed. tools and how to
build and deploy them. Please note that these are requireimentaning the LT4eL tools
server. Your learning management system may run on any otheotegy.

Prerequisites

To use the LT4eL tools you need:
Apache Tomcat 5.5 or later
Apache Ant 1.6.x or later

Apache Tomcat is a web container developed at the Apachea®effoundation (ASF).
Apache Tomcat is the servlet container that is used ioffiogal Reference Implementation
for the Java Servlet and JavaServer Pages technologiesa¥@et Apache Tomcat and
instructions about installation http://tomcat.apache.org/

Apache Ant is a Java-based build tool, like Make, but withcakés wrinkles and with the
full portability of pure Java code. The LT4eL tools use an Aripsto build and deploy the
tools in the Apache Tomcat web container. You can getWgant and instructions about




the installation ahttp://ant.apache.org/

Download

You can find the latest release of the LT4eL tools aSt@ceForge.net project page at
http://sourceforge.net/projects/It4ellhe package will be named something like
lt4el.1.m30.beta.tar.gz. Please use the tar commandréxethe package to a local folder.

> tar —xzvf It4el.1.m30.beta.tar.gz

If you want to use the latest development snapshot of the taml can check them out from
the subversion server on Sourceforge.net.

> svn co https://lt4el.svn.sourceforge.net/svnroot/ It4el/trunk/ It4el

Configuration

Before building the tools please make sure, that the CATALINAME environment
variable is set to your Tomcat directory. For exampl®if gre using the bash shell, you
could add the following line to your ~/.bash_profile file.

export CATALINA_HOME-=/<your_path>/apache-tomcat-5.5 .20
To configure the LT4eL tools make a copy of the file It4el.ptepgplate int the LT4eL main

directory and name this copy It4el.props. This properties fileag@a number of paths to
directories that store various data of the LT4eL tool set.

#
# LT4eL properties file
#

# 1. Save a copy of this file as 'lt4el.props":
# Itdel.props.template -> It4el.props

# 2. Change the values according to your environmen t. Save the file.

# LO files directory, must include the necessary .d td files
Docs=/path/to/lo/directory

# Internal DB index directory (subdirectories are ¢ reated)
Index=/path/to/database/directory

# Ontology lexicons path
Lexicons=/path/to/directory/of/lexicons

# Ontology OWL file
Owl=/path/to/owl/file

# Linguistic processing chain config file path
LpcConfig=/path/to/Ipc/config/file

You also need to configure the Linguistic processing chairsimgar fashion. In the Ipc/



directory, rename Ipc.xml.template to Ipc.xml and adjustigardtion according to you
needs (mainly environment variables).Then run Ipc/check-depsightecsee whether all
required binaries and modules are correctly installed. trdr details see Linguistic
Processing Chain section.

Building and Deploying

After configuration you just need to call the ant command inrthim directory to build and
deploy the LT4eL tools. The default target of the ant sbugts and deploys everything into
two directories in the Tomcat webapps/ folder. The directitdygl, contains all tools except
the web services, whereas the web services are depluypedal directory called
Jtdelservices".

Beside the default target, the ant script offers a nuwibether targets for the different build
and deployment steps. If you type ,ant help“ you will get adlisdll targets.

ant deploy.all : Compiles and deploys everything into Tomcat webap p folder.
(default target)

ant deploy.restart : Same as deploy.all, tries to restart Tomcat (Unix

only).

ant help : This help message.
ant clean : Cleans build and deploy directory.

ant compile.kwext : Compiles keyword extractor component.

ant deploy.kwext : Compiles and deploys keyword extractor component.
ant compile.defcon : Compiles defcontext component.

ant deploy.defcon : Compiles and deploys definition finder component.
ant compile.gui : Compiles GUI component.

ant deploy.gui : Compiles and deploys GUI component.

ant build.war - build war-file for tomcat deployment

ant compile.webservices : Compiles webservices component.

ant deploy.webservices : Deploy webservices component.

ant It4el-cmd.jar : Creates command-line utility.

ant It4el-searchgui.jar : Creates stand-alone search GUI.



Linguistic Processing Chain

The Language Technology server (LTserver) needs to callaexternal tools for learning
objects at various points of processing (conversion programs apis stokenizers, taggers,
tools for definition extraction, etc.). Thus it was necessagstablish a framework for
external tools execution — Linguistic Processing Chain (LPC).

Overview

LPC is a general framework for executing different prograntsscripts in a unified way.
Every tool in the LPC is described by five parametersut format output formatallowed
languagescostandcommando be executednput andoutput formatsare defined using
public or private MIME type (e.g. text/html or text/x-anednguagegparameter may be used
to specify languages accepted by the tool (for example téggeually language-specific) or
asterisk (*) can be used to describe language-independentaaplsonversion from
text/html to text/plain format). By usingpstparameter it is possible to express preference of
one tool over another. The value is an arbitrary positivg@ntét may represent any property
of the tool — slowness, quality, memory requirements, eicekample there may be generic
tokenizer usable for all languages with high cost and Englishf&pee with lower cost, so
that for processing English documents, better (lower-costhiodeis used. Finallgommand
parameter describes the script or program to be execuigdgarguments). The command
must accept input format on the standard input and produce output ritsistandard
output.

We can describe the whole processing system as a gemecaédigraph, where every vertex
is assigned one file format and a set of edges represgotis conversion tools. In fact we
use a hypergraph: we parametrize every edge by two additadmedé] the language and

the cost (as described above), so that several edgds) (tan be used for conversion from
one format into another.

When LTserver requires performing a conversion, a Dijkstratsidig for finding shortest
path in the graph is called. Result of the algorithmlistaf conversion steps that must be
followed to perform the conversion.

Configuration

For successful file processing, LPC must be configured propeiilydiine LTserver
installation. The main configuration file is specifiedtdel.props, default it Ipc/Ilpc.xml.

The structure of Ipc.xml config file is quite simple, there @vo main sections:

environment variables definition, using <env></env> tags. dduisbe used for
PATH, PERL5LIB, JAVA_HOME, and similar environment varieblsetup.
'‘${basedir}' string will be substituted by a base dir of tfRCL(by default Ipc/).

tool description, using <tool/> tag. Attributes used are:

src: source format, e.g. text/html

dst: destination format, e.g text/plain

lang: list of languages supported by given tool, or "*" for amglege

O O O O

cost: cost for this tool, this is used by Dijkstra's algoritamgbles introduction
of preference of some tool over another one.

o command: command to be executed. '${lang}' string willldesstuted by



actual language used.
List of MIME types currently used in LPC:
text/plain, text/html, application/pdf, application/msword: comrdooument formats

text/x-base: simplified version of XHTML, defined by LT4eldgadtd, starting point
for language processing

text/x-ana: basic XML format (so-called Ana format): reegted, tokenized,
lemmatized/tagged text, used for further processing

text/x-ana-base: intermediate format, the same as texd/xsahbefore
lemmatization/tagging was performed

text/x-ana-def: Ana format with marked definitions (outputxtfainsduce tool)
text/x-ana-ont: Ana format with marked concepts (semantic amrtat

All conversion scripts are executed with current working dimgcset to the base dir of the
LPC (default is Ipc/), tools expect input on the standard inpdippaoduce output on the
standard output.

Many conversion scripts require installation of additional safextaggers for example),
exact requirements are described in the INSTALL filesarresponding directories. Because
proper setup of all tools is very error-prone and time-consumskg yau can use a script
(Ipc/check-deps.sh) which performs basic checking of avatiabfi required tools and their
dependencies.

Currently, LPC can be used (after installation of all depeaigs) for processing text, HTML,
PDF and DOC files in Czech, Dutch, English, Polish, Portsgyaed Romanian. German is
not possible as they use some shallow parsing, which iskery Maltese and Bulgarian
have not been implemented. In addition, LPC is used for extgadéfinitions from
linguistically annotated files (all languages) and fooendtic semantic annotation.

For some languages (English and Romanian), several tasksemnged at once (such as
tokenization+tagging+conversion into the Ana file format) usiegALPE processing tool.

Web Services

All functionalities of the LT4eL provide a web serviceeiriice. If you have configured the
tools, you can use them with standard technologies like WSDIS@Ad through this
interface. After successfully installing the tools you aacess the web service description at:

http://<your _tomcat_url>/It4elservice/services/Lt4e IService?wsdl

The current specification lists eight implemented methods.

sendNewLo

Sending a new learning object to the language technology s€higiis the first method that
should be invoked right after a new learning object is createduploaded to a learning
management system. This services passes the URL ahatpabject in its original format
(HTML, PDF, ...) to the server. To make this worle timguistic processing chain for the
given language and format must be configured and running.

Input Parameters

loid (xsd:string) Learning Object ID. This ID is used to identify tleaining object. It
is assumed, that this ID is generated in the learnintgagement system, when new



learning objects are created. This ID is used as an inpotitopsirameter in most if the
other functions.

language (xsd:string)The (main) language of the learning object. The languagg m
be represented by a two-letter code as defined in ISO 638ehitf://www.oasis-
open.org/cover/iso639a.htrdr details.

url (xsdstring): URL of the learning object file in ist originf@rmat.

sendNewLoAnnotated

Sending a pre-annotated learning object to the language techselogr. This service does
basically the same as sendNewLo. The difference isrikad of a raw learning object, file
paths to local pre-annotated versions of the learning odjegiassed as parameters. The files
must respect the LT4eLAna DTD. The service should be used, avlamguage processing
chain is not available for a given language.

Input Parameters

loid (xsd:string) Learning Object ID. This ID is used to identify tleauining object. It
is assumed, that this ID is generated in the learningagement system, when new
learning objects are created. This ID is used as an inpottopérameter in most if the
other functions.

language (xsd:string)The (main) language of the learning object. The languagg m
be represented by a two-letter code as defined in ISO 638ehitf.//www.oasis-
open.org/cover/iso639a.htridr details.

filename (xsobtring): Local path to the pre-annotated learning objee(lfiT4eLAna
DTD).

attach (xsd:booleannot used.

filename2 (xsd:string)Local path to ontological annotated file. If no path isegiv
semantic search will not be available for this learning abjec

Output Parameters

accepted (xsd:booleanJrue, if the language technology server successfullyvedei
the learning object, false otherwise.

getStatus

Get processing status of a learning object that has beeto $batlanguage server. This
function can be used aftsendNewLOor sendNewLOAnNnNotatdths been invoked for a
learning object. Since the processing and conversion of a aewrlg object may take
several minutes, this function tells the learning managesystem the status of the
processing. It can be used to be displayed for the useo @leéttivate certain functions, that
cannot be used until the processing statéisished (2)

Input Parameters
loid (xsd:string):Learning Object ID. (sesendNewLp
Output Parameters

status (DocumentStatug)wo parameters are returned. Status contains the current
processing status of the LO as string with the followingibs values:

UNKNOWN



PROCESSING
FAILED
FINISHED

The second parameter StatusStr contains a longer status epess#gining
additional information e.g. about a processing failure.

Types
DocumentStatus sequence of
Status (xsd:string)
StatusStr (xsd:string)
deleteLO

Delete a learning objects representation on the langudgeotlegy server. This function
should be called when a learning object is deleted iredmaihg management system. After
successfully invoking deleteLO, subsequent calls to getStatuetvitn UNKNOWN again.

Input Parameters
loid (xsd:string):Learning Object ID. (sesendNewLp

Output Parameters
success (xsd:boolean)rue, if the language technology server successfully removed
the the learning object, false otherwise.

findKkeywordCandidates

Find candidate terms for keyword annotation of a learning objai.riiethod should be used
by a learning management system, when a learning obgeh@ated with keywords. A lot
of learning management systems come with support for LOM or iDGlolie meta data. Both
of these standards allow the annotation with keywords. Howsivep)e tagging systems
work the same way and could use this function to propose keywoagisaionotator.

Current Restrictions

In general this function works better, when the internal langoagke| gets larger.
This means if only a small number of learning objects have et to the language
technology server by using the functisendNewLpthe quality of the results is
suboptimal. Good quality can be expected after 30-50 mid-si@@rigaobjects have
been sent to the language technology server.

Input Parameters
loid (xsd:string) Learning Object ID. (sesendNewL}p

maxnum (xsd:int)Maximum number of keywords that should be returned by the
function.

method (xsd:stringMethod of keyword detection.

tfidf TF-IDF
ridf R-IDF
adridf ADR-IDF (currently best performing)

Output Parameters
keywords (ArrayOfStringRanked keywords.



Types

ArrayOfString
minOccurs 0
maxOccurs unbounded
type xsd:string
sendApprovedKeywords

Send all keywords related to a learning object, that haae &gproved by a human annotator
back to the learning technology server. The language technology seuld later use this
information, e.g. during the search.

Input Parameters

loid (xsd:string):Learning Object ID

keywords (tns:ArrayOfStringKeywords approved by an author.
Output Parameters

success (xsd:boolearfpuccess true/false

getDefinitionCandidates

Get a set of terms and candidate definitions for a learnigjhis method can be used by
learning managements systems to support semi-automatic gemefsglossaries with terms
and definitions found in a learning object. The returned vadmextincludes the

surrounding text of the definition (usually around three sentences).

Input Parameters
loid (xsd:string) Learning Object ID. (sesendNewLp
Output Parameters
definitions (ArrayOfDefinition)Array of terms and related defining texts.

Types
ArrayOfDefinition
minOccurs 0
maxOccurs unbounded
type Definition
Definition
type sequence of
context (xsd:string)
definedTerm (xsd:string)
definingText (xsd:string)
search

Search for learning objects. This function supports extendechseapabilities based on
fulltext search, keyword based search and semantic searshnesearch supports
multilingual retrieval of learning objects by using lexicons anantology.



Input Parameters
searchTerms (tns:ArrayOfStringyhe search terms
semantic (xsd:booleanBemantic search.
keywords (xsd:booleaniKkeyword search.
fulltext (xsd:boolean)Fulltext search.

conjunctive (xs:booleanonjuctive combination of search terms (otherwise
disjunctive)

searchLangs (tns:ArrayOfStringsyearch term languages
retrievalLangs (tns:ArrayOfStringsk-anguages of target learning objects
method (xsd:string)Search Method (,SEMANTIC*, ,KEYWORD*, ,FULLTEXT")

searchConcepts (tns:ArrayOfStringjoncepts, if learning objects related to concepts
are searched

systemLang (xsd:stringBystem Language

maxSnippets (xsd:intMaximum number of search context snippets that should be
returned. Use lower values to increase performance.

Output Parameters

searchresult (WSSearchResulyvo arrays. The first one includes a result list vaith
found LOs, including information on score, text context, relawmttepts. The second
array holds a list of ontology concepts that are related teettiech terms.

Types
WSSearchResult
resultList ArrayOfSearchResult
termConcepts ArrayofString

Search Result

docid xsd:string (Learning Object ID)

fulltext xsd:boolean (Found by fulltext search)
semantic xsd:boolean (Found by semantic search)
keyword xsd:boolean (Found by keyword search)

matchingConcepts  ArrayOfString (Concepts related to searsistand LO)
rankedConcepts ArrayOfString (Concepts annotated to the LO)
score xsd:double (Relevance Score)

snippet xsd:string (Contextual text snippet)

getConceptNeighbourhood

Get relations and related concepts of a ontology conceptfurtison can be used to support
browsing through the ontology in the learning management systenmfsagte

Input Parameters
concepts (tns:ArrayOfStringlConcepts

languages (tns:ArrayOfStringl:anguages (the entries in the lexicons for these



languages and the concepts included in the fragments witted)
Output Parameters
fragements (tns:ArrayOfStringPntology fragments for concepts.

getRankedConceptsForDocs

This service returns all concepts that are related to oneultipl®) learning object(s). The
concepts are ranked according to their number of occurrendes lgarning module.

Input Parameters

loids (tns:ArrayOfString)Learning Object IDs.
Output Parameters

concepts (tns:ArrayOfConceptltenbjst of ranked concepts.
Types

Conceptltem

concept ArrayOfSearchResult
docld xsd:string



Client Example Code

SOAP libraries are available for all major programming laggsaln this section we want to
provide some example implementations that show how to use thé kieteservices. If you
write a similar code in a programming language that is siadihere, please do not hesitate
to send us your code. We would like to extend this chapteradidhional examples.

To write an adapter to the LT4eL webservices is the nségqr to use the functionalities
within your application. You can then call the adapter’s functiorextend your application
with the functionalities of the LT4eL tools.

PHP

For PHP a popular SOAP library is nuSOAP (stp://sourceforge.net/projects/nusgap/
The following example code uses this library. It implementsapper class for all functions
of the language technology server.

<?php
i

/I LT4eL Example Class
/i

/I 'You must install nuSoap to us this example.
/I See http://sourceforge.net/projects/nusoap/.
include_once ("./nusoap.php™);

[

* LT Server Adapter
*

class LTServerAdapter

Vi

* Constructor
*/
function __construct()
/I replace the following URL with your LT server address

$this->setServer(
"http://localhost:8080/It4elservice/services/Lt4 elService");

/I initialize soap client
$this->client = new soap_client($this->getServer( ));
$this->client->soap_defencoding = 'UTF-8';
$this->client->decode_utf8 = false;
$this->client->response_timeout = 240;
if ($err = $this->client->getError())

die("'SOAP Client constructor error: ' . $err);

}
Vi

: Set Server.
: @param string $a_server Server
fL/mction setServer($a_server)
$this->server = $a_server;
/-k*
: Get Server.
:@return string Server
fL/mction getServer()

return $this->server,

}
%

* Send new learning object
*

* @param string $a_lo_id learning object id



* @param
* @param
*

* @return
*/

string $a_language
string $a_url
boolean

function sendNewLO($a_lo_id, $a_language, $a_url)

I/l sendNewLO call
$accepted = $this->client->call('sendNewLO",

array(‘loid' => (string) $a_lo_id,
'language' => $a_language,
‘url' => $a_url));

return $accepted;

}

Vi

* Send new learning object (pre-annotated version)
*

* @param
* @param
* @param
* @param
* @param
*

* @return
*/

string $a_lo_id

string $a_language

string $a_filename

string $a_attach

string $a_ont_filename
boolean

language

URL to the learning obje

accepted

learning object id
language

local filename for LT

file content (not used

ontology annotate

function sendNewLOAnNnotated($a_lo_id, $a_language,
$a_ont_filename)

{

/I sendNewLO call
$accepted = $this->client->call('sendNewLO',

array(‘loid' => (string) $a_lo_id,
‘language’ => $a_language,
‘filename' => $a_filename,
‘attach’ => $a_attach,

‘filename2' => $a_ont_filename))

return $accepted;

}

%

* Get Processing Status
*

* @param
* @return
*

*
*

string $a_lo_id
array

array["statusStr"]: status message
*/

function getStatus($a_lo_id)

/I getStatus call
$ret = $this->client->call('getStatus’,

array('loid' => (string) $a_lo_id));

return $ret;

}

%

* Delete learning object
*

* @param
*

* @return
*/

string $a_lo_id

boolean

function deleteLO($a_lo_id)

/Il deleteLo call
$success = $this->client->call(‘deleteLO",

array(‘loid' => (string) $a_lo_id));

return $success;

}

Vi

* Find Keyword Candidates
*

* @param
* @param
* @param
*

* @return
*/

string $a_lo_id

string $a_number

string $a_method
string

accepted

ct file

4elAna annotated file

d file

$a_filename, $a_attach,

learning object id
array["'status"]:

UNKNOWN | IN_PROCESS |

FAILED | FINISHED

learning object id

success

learning object id
number of keywords

method

function findKeywordCandidates($a_lo_id, $a_number

/I findKeywordsCandidates call

keyword candidates

, $a_method = "adridf")



$keywords = $this->client->call(‘findKeywordCandi dates’,
array('loid' => (string) $a_lo_id,
‘maxnum’ => (int) $a_number,
'method’ => $a_method

i

return $keywords;
}
/*'k
* Send approved keywords
*
* @param string $a_lo_id learning object id
* @param string $a_keywords approved keywords
*
* @return boolean success
*/
function sendApprovedKeywords($a_lo_id, $a_keyword s)

if (lis_array($a_keywords))
$a_keywords = array($a_keywords);

}
/I sendApprovedKeywords call
$success = $this->client->call('sendApprovedKeywo rds',

array('loid' => (string) $a_lo_id,
'keywords' => $a_keywords));

return $success;
[rx

* Get Definition Candidates

*

* @param string $a_lo_id learning object id
*

* @return array definition candidates array of arr ay ("definedTerm" =>...,
* "definingText" => ..., "context" => ...)

*/

function getDefinitionCandidates($a_lo_id)

/I findKeywordsCandidates call
$definitions = $this->client->call('getDefinition Candidates',
array(loid' => (string) $a_lo_id));

return $ret;
}
/**

* Get concepts and relations of a concept
*

* @param string $a_concept concept (in english)

* @param string $a_preferred_lang preferred langu ages

*

* @return string ontology fragments (for XML see WP3)
*

function getConceptNeighbourhood($a_concepts, $a_p referred_langs = "en"

if (lis_array($a_concepts))
{

$a_concepts = array($a_concepts);

}
if (lis_array($a_preferred_langs))
$a_preferred_langs = array($a_preferred_langs);
$frags = $this->client->call('getConceptNeighbour hood',
array(‘concept’' => $a_concepts,
‘preferred_languages' => $a_preferred_langs));

return $frags;

}

/**

* Get concepts annotated to a list of learning obj ects

*

* @param array $a_lo_ids array of learning object ids

* @return array array of concepts per learning object
*/

function getRankedConceptsForDocs($a_lo_ids)

/I getRankedConceptsForDocs call
$concepts = $this->client->call('getRankedConcept sForDocs',
array('loids' => $a_lo_ids));



return $concepts;

}
%

* Search for learning objects
*

* @param string $a_search_terms array of search string
* @param array $a_languages search terms languag es (only needed
* for semantic)

* @param boolean $a_semantic use semantic searc h

* @param boolean $a_keyword use keyword search

* @param boolean $a_fulltext use fulltext searc h

* @param string $a_system_language system languag e used by the user
* @param array $a_retrieval_languages retrieval languages

* @param array $a_search_concepts look for LOs th at are related to
* concepts

* @param boolean $a_conjunctive conjunctive combi nation of search terms

*

(otherwise disjunctive)

* @param int $a_max_snippets maximum number of s nippets
*

* @return array $result["resultList"] contains fo und LOs as array:

* "docid" => LO ID

* "matchingConcepts" => concepts found in LO

* "rankedConcepts" => concepts of LO

* "score" => relevance score

* "snippet" => context text snippet

* "fulltext” => found by fulltext search

* "semantic" => found by semantic search

* "keyword" => found by keyword search

*

$result["termConcepts"] contains found concep ts
*/

function search($a_search_terms, $a_languages,

$a_semantic, $a_keyword, $a_fulltext, $a_system_| anguage,
$a_retrieval_languages, $a_search_concepts = ",

$a_conjunctive = false, $a_max_snippets = 100)

if ($a_search_concepts == ")

$a_search_concepts = array();

}

$result = $this->client->call('search’,
array(

"semantic" => (boolean) $a_semantic,
"keywords" => (boolean) $a_keyword,
"fulltext" => (boolean) $a_fulltext,
"searchTerms" => $a_search_terms,
“conjunctive” => $a_conjunctive,
"searchLangs" => $a_languages,
"retrievalLangs" => $a_retrieval_languages,
"searchConcepts" => $a_search_concepts,
"systemLang" => $a_system_language,
"maxShnippets" => $a_max_shippets

);
return $result;

}

>

Java

For Java a popular SOAP library is Axis ($e#p://ws.apache.org/ax)s/This example uses
Axis Version 1.4. The first thing you have to do is to germettad Mapping-Classes,
WebService-Stubs and the Definition-Classes. To do this dowtheaakis-distribution,
extract it, change to the axis-directory/lib and then rerfelowing command:

java -cp commons-logging-1.0.4.jar:axis.jar.commons -discovery-
0.2.jar:saaj.jar:jaxrpc.jar:log4j-1.2.8.jar:wsdl4j- 1.5.1.jar
org.apache.axis.wsdl.WSDL2Java
http://localhost:8080//It4elservice/services/Lt4elS ervice?wsd|

The classes are generated in the eu-subfolder. The followamgpde code uses axis and the
autogenerated classes. It implements a wrapper cladsfionaions of the language
technology server.

package eu.lt4el.webservices;



import java.rmi.RemoteException;
import org.apache.axis.AxisFault;

import eu.lt4el.defcontext.Definition;

import eu.lt4el.webservices.service.Lt4EIServiceHtt pBindingStub;
import eu.lt4el.webservices.service.Lt4EIServiceLoc ator;
import eu.lt4el.webservices.service.Lt4EIServicePor tType;

public class LTServerAdapter {
private Lt4EIServiceLocator servicelLocator;
private Lt4EIServicePortType serviceBinding;

public Clientimpl() throws WebserviceException {
serviceLocator = new Lt4EIServiceLocator();

try {
serviceBinding = new Lt4EIServiceHttpBindingStub (serviceLocator);
} catch (AxisFault ) {
throw new Exception("Can't instaniate Clientimpl 1" e);
}
}
/-k*
* Constructor
*
public LTServerAdapter(String address) throws Axis Fault {
serviceLocator = new Lt4EIServiceLocator();
serviceLocator.setlLt4elServiceHttpPortEndpointAdd ress(address);
serviceBinding = new Lt4EIServiceHttpBindingStub( serviceLocator);
}
/-k*

* Delete learning object
*

* @param string loid  learning object id

*

* @return booleansuccess

*/

public boolean deleteLO(String loid) throws Except ion {
try {

return serviceBinding.deleteLO(loid);
} catch (RemoteException €) {

throw new Exception("Can't delete LO. with id = "+ loid, e);
}

}
%

* Find Keyword Candidates
*

* @param string loid learning object id
* @param int maxnum number of keywords
* @param string method method
*
* @return string keyword candidates
*
public String[] findKeywordCandidates(String loid, int maxnum, String method)
throws Exception {
try {
return serviceBinding.findKeywordCandidates(loid , maxnum, method);
} catch (RemoteException €) {
throw new Exception("Error! Write your message h ere!", e);
}
}
/-k*

* Get concepts and relations of a concept
*

* @param string concepts concept (in english)
* @param string languages preferred languages
*
* @return string ontology fragments (for XML see W P3)
*/
public String[] getConceptNeighbourhood(String[] ¢ oncepts,
String[] languages) throws Exception {
try {
return serviceBinding.getConceptNeighbourhood(co ncepts, languages);
} catch (RemoteException e) {
throw new Exception("Error! Write your message h erel", e);
}
}
/-k*

* Get Definition Candidates
*

* @param string loid  learning object id
*



* @return array definition candidates array of arr ay
* ("definedTerm" =>...,

* "definingText" => ..., "context" => ...)
*
public Definition[] getDefinitionCandidates(String loid)
throws Exception {
try { o - : _
return serviceBinding.getDefinitionCandidates(lo id);
} catch (RemoteException e) {
throw new Exception("Error! Write your message h erel", e);
}
}
/**

* Get Processing Status
*

* @param string loid  learning object id

* @return DocumentStatus status

*/

public DocumentStatus getStatus(String loid) throw s Exception {
try {

return serviceBinding.getStatus(loid);
} catch (RemoteException e) {

throw new Exception("Error! Write your message h ere!", e);
}

}

/**

* Search for learning objects
*

* @param booleansemantic use boolean search
* @param booleankeywords use keywords search
* @param booleanfulltext use fulltext search
* @param array searchTerms search terms (array of string)
* @param booleanconjunctive conjunctive|disjunct ive coombination
* @param array searchLangs search terms languages
* (only needed for semantic)
* @param array retrievalLangs retrieval languages (LO languages)
* @param String method "SEMANTIC", "KEYWORD", or "FULLTEXT"
* @param array searchConcepts look for LOs that a rerelated to concepts
* @param String systemLang system language
* @param int maxSnipptes maximum number of contex t snippets
*
* @return WSSearchResult search result object
*
/
public WSSearchResult search(boolean semantic, boo lean keywords, boolean fulltext,
String[] searchTerms, boolean conjuctive, Strin g[] searchLangs,
String[] retrievalLangs, String method,
String[] searchConcepts, String systemLang, int maxSnippets)
throws Exception {
try { o _
return serviceBinding.search(semantic, keywords, fulltext, searchTerms,
conjunctive, searchLangs, retrievalLangs, metho d, searchConcepts,

systemLang, maxSnippets);
} catch (RemoteException €) {

throw new Exception("Error! Write your message h ere!", e);
}

}
%

* Send approved keywords
*

* @param String loid learning object id
* @param array keywords approved keywords (array of string)
*
* @return boolean success
*
public boolean sendApprovedKeywords(String loid, S tring[] keywords)
throws Exception {
try { o .
return serviceBinding.sendApprovedKeywords(loid, keywords);
} catch (RemoteException e) {
throw new Exception("Error! Write your message h erel", e);
}
}
/**

* Send new learning object (raw file)
*

* @param string loid learning object id

* @param string language language

* @param string url URL of raw file

*

* @return boolean accepted

*

public boolean sendNewLO(String loid, String langu age, String url

) throws Exception {



try {

return serviceBinding.sendNewLO(loid, language, url);
} catch (RemoteException e) {
throw new Exception("Error! Write your message h ere!", e);

}
}

Vi

* Send new learning object (pre-annotated version)
*

* @param string loid learning object id

* @param string language language

* @param string filename local filename for LT4eLA na annotated file

* @param string attach file content (not used yet

* @param string filename2 ontology annotated file

*

* @return boolean accepted

*

public boolean sendNewLOAnnotated(String loid, Str ing language, String filename,
boolean attach, String filename2) throws Excepti on{

try {

return serviceBinding.sendNewLOAnnotated(loid, | anguage, filename,

attach, filename2);
} catch (RemoteException e) {
throw new Exception("Error! Write your message h ere!", e);
}

}
Vi

* Get ranked concepts for learning objects
*

* @param array loid array of learning object ids
*
* @return array ranked concepts
*
public Conceptltem[] getRankedConceptsForDocs(Stri ng[] loid,)
throws Exception {
try { o ,
return serviceBinding.getRankedConceptsForDocs(] oid);
} catch (RemoteException e) {
throw new Exception("Error! Write your message h erel", e);

}

}

ILIAS LMS Prototype Implementation

The LT4eL tools have been integrated into the ILIAS open sdaarning management
system. You can download the prototype implementation of IlAAS
http://sourceforge.net/projects/It4ellhe package will be named something like
ilias-It4el.m30.tar.gz. Please use the tar command taahthe package to a folder within
your webspace.

> tar —xzvf ilias-It4el.m30.tar.gz

The ILIAS project provides installation instructions for diéfet kinds of operating systems at
http://www.ilias.de/docu/You can use one of these or the instructions in the docsANST
file for installing the prototype as well.

After the usual ILIAS setup, login into ILIAS and open théA§ administration at
http://<your.domain>/<your_path>/ilias.php?baseClass=ilAdministi&U|.

Enter the URL of the LT SOAP server and the paths oletkieons and the ontology in the
administration panel. Select ,Use Processing Chain“ fdaajuages that provide a
configured linguistic processing chain. If you want to useadbés for other languages, you
need to put pre-annotated files into the directory specifiedruh® Source data directory*.
After entering all values, press the ,Save" button abthteom of the administration screen.
After that click on "Create additional fields and tables &Load Ontology and Lexicons
into DB". Now all functionalities described in the ,LT4eL WP4.1 User Documentation*
document should be available.




LT4elL — Work Package 4
D4.1 User Documentation

LT4eL Project
Author: Alexander Killing, Miroslav Spousta
Version: 1.0, Month 30



Overview

LT4elL is a project that offers a set of language technologgdservices for e-Learning
platforms. The acronym stands toanguagel echnologyfor e-L earning. Basic services are
keyword generation, definition detection and enhanced semantmoatiingual search
capabilities. The tools support a more effective metaduatatation of learning objects,
authoring of glossaries and better search functionalitiesaiming management systems.

This document is part two of tlieliverable 4.1as described in thechnical annexof the
project. This document is an extension to the documentatioe ¢fiAS learning
management system (Version 3.7.6). It addresses all fuatties that have been changed,
extended or added due to the developments of the LT4eL project:

Learning Object Management / Authoring: Extension of metadatagement by
adding semi-automatic keyword generation.

Glossary Generation: Semi-automatic extraction of glossanystand definitions
from existing learning objects to facilitate the generatibglossaries.

Extended Search Engine: The search engine makes use of atidiitmhagy-based
and metadata-based (keywords) information. Users can brbeveatology and
perform subsequent searches to find learning objects relateddepts in the
ontology.

Personal Desktop: Users can create references to learneujsot their personal
desktop on the basis of search results. They can reateargag objects according
to their individual needs.

All source codef the project is available at https://sourceforge.net/prajédel.



Change Log

Version 0.1
Basic implementation LT4eL functionalities.

Version 0.2
Show 10 instead of 5 keywords per block. Show max. 50 in total.
Added context of definitions in glossary generation screen.
.Generate Glossary” button renamed to ,Finish and Save Gidssa

Glossaries are directly attached to learning object. @heyisted together with the
learning objects within the repository.

Attached glossaries can be viewed and deleted fronmfinecreen of the parent
learning object.

Moved chapter on learning object deletion before chapter on glagsaeration.
Search terms languages are selective immediately oedinehsscreen.
Topics related to learning objects are listed within serm@etrch results.
Added lexicon definitions to ontology browser.
Added learning path reordering on personal desktop section.

Version 1.0

Revised chapter on search completely (new features: relviane snippets,
combination of search methods, conjunctive/disjunctive search).

Revised chapter on ontology browsing (complete new screens, tegjp@om search).

Revised chapter of personal desktop (hierarchical organigztite resources,
arrows instead of numbers for reordering).
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Using LT4eL Functionalities in ILIAS

The changes done in ILIAS within the LT4eL project are relaagtie handling of learning
objects, their metadata and their retrieval. Other nfajustionalities of ILIAS like course
management, communication tools, test and assessment arfecietdaf

Adding a New Learning Object

The creation process of learning objects has been adopteddte #reause of a repository of
pre-annotated learning objects (linguistically and ontologicaflgy.some languages an
automatic annotation process (LPC) has been implement#ds|Iprocess is not configured,
ILIAS will present a list of pre-annotated learning objextthe repository that is connected
with the system.

After logging into ILIAS click "Repository” in the mainenu. The repository contains all
learning material and tools organised in categories. If yatiwith an empty installation,
please add at least one category to the repository fir&nfeo a category, simply click on the
name of the category. To add a learning object into thertwagegory, select "Learning
Module" in the selection list at the top right, then click"Add".

Logged in as Alex Killin
ILIAS LT4elL Branch Logout

Personal Desktop Search Mail Administration

Repository = German Learning Objects
@ German Learning Objects &

View Content | Edit Properties Local user administration = Permissions

tLearning Module HTML i »| | Add

@ Learning Resources

fwp203 The Office Drawing Tools.xml Edit | [ Info | | Add to desktop

Type: Learning Module HTML

Switch Administration Commands On |

Permanent Link: http://welles.local/ilias_ltd4el/goto.php?target=cat_28&client_id=iliaslt4el

powered by ILIAS (v3.7.6 2007-02-26, LT4elL-Branch)

A dialog opens, asking for the language and the learning olbjetist learning objects of
another language, select the language and click "Change Lang#tgethat select the
Learning Object you want to add and click "Add". The processinigeofearning object may
take several seconds (up to a minute, if multiple users wotlkeosystem).



Logged in as Alex Killin
LT4eL Branch Logout

Personal Desktop Repository Search Mail Adrministration

Repository = German Learning Objects
l@¥ German Learning Objects

Add New Learning Object

Language ICerman | Change Language

Learning Object Ipr22DigitaIisierung.me |

Add Cancel

powered by ILIAS (v3.7.6 2007-02-26, LT4elL-Branch)

After this step, the "Information Screen" of the learnibject opens. It displays the
processing status of the LT4eL server, which should be "FINIBHiEeverything has

worked correctly. When you create a learning object, you betduenawvner of the object.
The owner has all permissions (view, edit, delete) rekat¢ioe learning object. You can click
.View" and the original learning object will be shown.

Logged in as Alex Killin
e LT4elL BranCh Logout

Personal Desktop Repository Search Mail Administration

Repository = German Learning Objects
&3 fwp22Digitalisierung.xml

Info | Metadata | Properties | List Files = Permissions

Object added

Language | German

Processing

Status | FINISHED

Additional Information

Permanent Link | http://welles.localfilias_ltd4el/goto.php?target=htlm_88&client_id=iliasltdel

Private Notes Add Note

powered by ILIAS (v3.7.6 2007-02-26, LT4elL-Branch)

Deleting a Learning Object

To delete a learning object, navigate to the correspondingit@yosategory first (e.qg.
"English Learning Objects"). Now click on "Switch Administoet Commands On" at the
bottom of the screen. This will add some additional functioralfor users with
administrative rights. Click on the "Delete" button of kx&rning object that should be
deleted.



A confirmation screen is displayed. Click on "Confirm" @hel learning object will be
deleted finally. Please note, that "Delete" buttons mdgtlappear for learning objects, if you
do not have the necessary permission.

Logged in as Alex Killin
LT4el Branch Logout

Personal Desktop Repository Search Mail Administration

Repository = German Learning Objects
@ German Learning Objects @

View Content | Edit Properties = Local user administration = Permissions

|Categorv || Add

@ Learning Resources

[~ fwp203 The Office Drawing Tools.xml Edit | [ Info | [ Delete | [ Link | [ Move | [ Add to desktop
Type: Learning Module HTML
[~ fwp22Digitalisierung.xml Edit | | Info || Delete | [ Link || Move | | Add to desktop
Type: Learning Module HTML
Administration Panel Switch Administration Commands Off |
L. | Delete selected items Move selected items Link selected items

Permanent Link: http://welles.local/ilias_It4el/goto.php?target=cat_28&client_id=iliaslt4el

powered by ILTAS (v3.7.6 2007-02-26, LTdel-Branch)

Generate Keywords for a Learning Object

After adding a learning object, keywords can be entered ifMbtadata" tab. To open it,
simply click on "Metadata". The screen offers a foonemter title, language, description,
keywords, authors, copyright and typical learning time informattaadso offers a button
called "Generate Keywords".

@ Dissertation Thesis Guide

Info | Metadata | Properties | List Files Log Permissions

Metadata

Title |Dissertatinn Thesis Guic | English |

Language IEninsh =

Description

English ]

Keywords
Comma Separated

Generate Keywords

English j

Authors
Comma Separated

Copyright

Typical Learning Time Month: |00 ~| Days: [00 ~| Time: |00 ~[[00 ~| (hh:mm)

Save



Clicking on "Generate Keywords" lists the first ten keywatdBvered by the keyword
extractor. The link "Show More" will display the next ten keyds. The link "Show Less"
will hide the last added keywords from the list. To sekeywords, simply check the
corresponding checkboxes. You can add additional keywords in thedextext to the list.

The list will show a maximum of 50 keywords.

@ Dissertation Thesis Guide

Info | Metadata | Properties | List Files Log | Permissions

Metadata

Title |pissertation Thesis Guic | English |

Language | English |

Description

English |

Keywords [ proposal
Comma Separated [+ dijssertation
Generate Keywords [~ committee
[ defense
[+ research project
[ research
[ meeting
[+ chapter
[ writing
[ methodology
Show More

English |

If you are satisfied with your selected and entered kegsyadick "Save" at the bottom of the
form. All selected keywords will be put into the text area @asmma separated list. Switch
back to the "Information Screen" by clicking "Info". Théested keywords will be displayed
on the information screen, too. This screen and the view bistamtessible by students.

Generate a Glossary

The LT4eL tools support the semi-automatic generation of giess#fter adding a learning
object, a glossary related to the learning object carebergted in the "Properties” tab of the
learning object. To open it, simply click on "Properties".



LT4el Test Server

ILIAS

Personal Desktop Repository Search  Mail  Administration

Repository > German Learning Objects > 12 Sicherheit
. Y . .
&= 12 Sicherheit
Info = Metadata | Properties | List Files Log @Permissions

View | Generate Glossary |

Learning Module Properties
Online |+
Start File index.html [Set Start File]

Save

You will find a button called "Generate Glossary". Aftacking on this button ILIAS will
list candidates for terms and their definition. You can chedseh terms/definitions should
be included in the glossary by checking the corresponding "Inclu@essary” checkbox.
You may also make changes to the text. If you want to adderewdefinition pairs, click on
"Add Term/Definition" at the bottom of the page.

Include in Glossary [

Term ILichtIeitfasern

Definition Lich
{ibel

en, um Signale in Form von Lichtimpulsen
nsportieren.

Context Glasfasertechnik Zurick auf Geltungsbereich Lichtleitfasern sind Glasfasern, die
eingesetzt werden, um Signale in Form von Lichtimpulsen iiber Entfernungen von bis
zu 50 Kilometern zu transportieren. Diese Signale kénnen verschlisselte
Stimmenibertragungen oder Computerdaten sein.

Include in Glossary [

Term [CodexML

Definition

rame-System voi r
[ rgrund, das so str 5t, das: eskriptive
Informationen ber die Objekte speichern, managen und abfragen kann.
http://codex.scriptum.hu

Context CodeXML CodeXML ist ein Frame-System von Scriptum Inc. mit einem stabilen
Datenbank-Hintergrund, das so strukturiert ist, dass es Objekte und deskriptive
Informationen iiber die Objekte speichern, managen und abfragen kann.
http: / fcodex.scriptum.hu zurlick auf Inhaltsverzeichnis

Add Term/Definition

Finish and Save Glossary | Cancel |

To generate the glossary, click the "Finish and Save @tgsbutton at the bottom of the
page. You will return to the initial "Properties” screemeve two new buttons will appear,
one for viewing the glossary another for deleting it.

Within the repository the glossary will be listed bendhéhparent learning object. All
glossaries are additionally listed at the bottom of egabsitory category.



Category j Add

@ Learning Resources

1 Zugrunde liegende Technologien und Infrastruktur Edit | | Info | | Add to desktop
Owner: Alex Killing
Glossary: 1 Zugrunde liegende Technologien und Infrastruktur (Glossary)

Dissertation Thesis Guide Edit | | Info | | Add to desktop
Owner: Alex Tutor
Glossary: Dissertation Thesis Guide (Glossary)

A-Z -
== Glossaries

1 Zugrunde liegende Technologien und Infrastruktur (Glossary) Edit | | Info | | Add to desktop
Owner: Alex Killing
Dissertation Thesis Guide (Glossary) Edit | | Info | | Add to desktop

Owner: Alex Tutor

Switch Administration Commands On |

Search

The search function of ILIAS has been extended to enable ontoésgpd learning object
retrieval. The extended ILIAS search also offers a keghiiaised search that uses the
keywords as stored by the content provider during the learningt cbgation and metadata
annotation process. Additionally a search for definitions withirgtreerated glossaries and a
standard fulltext search using a standard implementatidredkpache Lucene search engine
are available.

To search for learning objects and definitions click on "&&an the main menu. This will
open the following form.

LT4el Validation Server

ILIAS

Personal Desktop  Repository  Search Topics Mail Administration

Q Search

Search
Search Terms | “ 0or ¢ And

Search Terms Language(s): Portuguese
" Bulgarian [ English [ Polish
[TCzech [ German ¥ Portuguese

["Duteh I Maltese I~ Romanian
Please wrap multi word terms in double goutes "...".

Retrieval Languages [~ Bulgarian ¥ English [ Polish
[TCzech [ German ¥ Portuguese
["Dutch [ Maltese " Romanian

Search Method | Semantic
[~ Keyword
™ Fulltext
" Definitions

Search

After entering the search term, you can select the larguaighe learning objects you are
interested in under ,Retrieval Languages". If you use semsa@arch, you also should
ensure, that the list of ,Search Terms Language(s)cethe languages you used in the
search terms input field.

The ,,Or/“And* option determines whether the search reshtsuld contain all of the search
terms (,And*) or just any of the search terms (,Or“}¥ték entering all necessary values, hit
the ,Search” button. ILIAS will display the search residta list of learning objects. Learning
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objects can be put on the personal desktop of ILIAS for furtt@ragement of your personal
learning path by clicking on ,Add to desktop*.

Search

Search Terms |Server & 0or © And
Search Terms Language(s): English
[" Bulgarian ¥ English [~ Polish
[T Czech [ German [ Portuguese
[T Dutch [ Maltese [~ Romanian
Please wrap multi word terms in double goutes "...".
Retrieval [~ Bulgarian ¥ English [ Polish
Languages [ czech [ German | Portuguese
[ Dutch [~ Maltese [~ Romanian
Search Method | Semantic
[~ Keyword
I Fulltext
[ Definitions

Search | Search Within Results

% Learning Resources

[~ Postfix Architecture Overview Edit | | Info | | Add to desktop
Owner: Claudia Borg EIE
Keywords: postfix, smtp, smtpd, server, sendmail, Postfix mail, connection, protocol, Postfix mail system, Postfix smtp,
message, mailbox

English Learning Objects
Relevance: me—— 98% Matching Topic(s): server, host, host

... destination host , sorts the list by preference , and tries each server in turn until it finds a server that responds . It
then encapsulates the sender , recipient and message content as required by the SMTP protocol ; this...

[T Creating a World Wide Web site Edit | | Info | | Add to desktop

Owner: Claudia Borg EJg

Keywords: html, website, web server, homepage, web page, browser, editor, authoring, server, web author, code-based,
html tag, web authoring, authoring tools, web authoring tool, visual editors, html editor, links, server software,
dreamweaver, web server software, learning HTML, wysiwyg

English Learning Objects
Relevance: m— - §6% Matching Topic(s): host, server, host, web server

... host computer needs to be running a Web server , which is software which allows the computer on which it 's installed
{ host ) to serve website files to browsers . It 's this software...

All search result items are ordered by relevance and sisovak context textual snippet of

the learning object, where the search terms occur. If senssatrch is used, the search results
will also include matching topics, which are concepts efahtology. By clicking on a

concept name, the topics browser opens and you may invoke subsegueinés for learning
objects related to similar topics.

Ontology Browser

The ontology browser is opened, either by clicking on a topic listéda search result or by
clicking on ,Topics" in the main menu of ILIAS. Concepts loé¢ tontology are called topics

in the ILIAS user interface. The ontology browser featuresmain screens. The first one
lists all topics in a hierarchical tree, as defined by thelogy. The second one lists all topics
in an alphabetical order.

Both screens offer the possibility to search for learoinjgcts, that are related to selected
topics of the ontology. To do this, select the checkboxes obtinesponding topics and click
on ,Search®. Conjunctive or disjunctive combination of the topérslme determined by the
,Or‘/,And“ option.
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The hierarchical view offers a search for topics at theitgip of the screen. Entering search
terms and clicking on ,Search Topic* will unfold and highlightraelated topics in the
hierarchy.

£} Topics

Hierarchy | Alphabetical | Search Results

Main Language [english  ~|

Additional Languages |~ wa Bulgarian [~ &8 English [~ wm Polish
[” bem Czech [ ™ German [ EH portuguese
[” = Dutch [T W Maltese [ I8 Romanian

[+ Search |Search learning objects for selected topics. * Or ¢ And

ABCDEFGHIJKLMNOPQRSTUVWXZ

[~ abbreviation Abkurzung [T AItGR key
A shortened form of a word or words, either the use of initials instead of A modifier key on PC keyboards used to type many characters, primarily
a whole word or the first few letters. ones that are unusual for the locale of the keyboard layout, such as
foreign currency symbols and accented letters.
[~ ability Fahigkeit (http:/fen.wikipedia.org/wiki/AltGr_key)
the quality of being able to perform; a quality that permits or facilitates
achievement or accomplishment [~ amount Menge

A quantity, independently from how it is measured, computed, etc.

[~ abstract Entwurf
Any Entity that cannot be located in space-time. E.g. mathematical [~ analog computer Analogrechner

entities: formal semantics elements, regions within dimensional spaces, a computer that represents information by variable guantities (e.g.,
etc. positions or voltages)

[~ abstraction Abstraktion [~ anchor text verlinkter Text
a general concept formed by extracting common features from specific Part of a hyper-text document which is a link or a hyperlink.
examples isPartOf: hyper text

[~ accelerator key Schnelltaste [~ animation Animation
A keyboard shortcut is a key or a set of keys that initiates a The use of computer instructions to simulate motion of an object on
performance of a predefined function. the screen through gradual, progressive movements.

Both screens offer a selection of languages. Selectingj@ddilanguages will show the
translations of the topics and search for learning objeckeirespective languages, when the
search is performed. Instead of a topic search the apibaiiew shows all characters of the
specific alphabet. Clicking on a character will show alldsphat start with the selected
character.

Managing Learning Path on Personal Desktop

Within the repository and on search results screens yoputaingle listed learning objects
on your personal desktop. This function adds a reference to thantpabject on your



personal desktop and makes it easy to quickly access learnewsoppu are interested in
next time without searching or browsing the repository again.

You can switch to your personal desktop anytime by clicking orsgiPal Desktop® in the
main menu. You will get a list of all the learning obgged¢hat you have selected before. A
button on the top right will allow you to switch detailed feery learning object on or off. In
the detailed view all annotated keywords and related topcissted. A click on a topic will
open the topic browser screen.

If you want to reconfigure the list, you can click on theqR¥er* button in the upper right
corner of the list. This will show additional functionalitiesttallow you to categorize the
learning objects in sections and subsections and to rebeleséquence in each section.



To add a new section enter its name in the bottom left ingldtdind click on ,,Add Section®.
Afterwards all learning objects and existing sections viglplay a selection list on the right
that allow you to put learning objects and sections into othéoeecSimply select the
desired section in the list and click on ,Save Titlesi@gnment*. This will also save modified
section names in the corresponding input fields. To change theobrelements within one
section, simply click on the up and down arrow icons. If yowsatisfied with your new
organization, click on ,Finish” to return to the standard deskieyw.v
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LT4elL — Work Package 4
D4.1 Annex. M30 Changes

LT4eL Project
Author: Alexander Killing
Version: 1.1, Month 30



Change Log

Version 0.1
Changes done due to testing and validation since initial initegnap to M24.
Version 1.0

Changes done due to M24 validation.
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Overview

This document gives an overview about the changes up to M88akie been made to the
integrated LT4eL tools within the ILIAS prototype due to M24dation. The project has
continued the use of a bug tracker at the sourceforge.nefgsippage. The tracker includes
detailed information on some issues including detailed gesmriand correspondence
between reporters and developers. The tracker is openlysditees:
https://sourceforge.net/tracker/?atid=881658&group_id=177544&func=browse

Major Changes M24 to M30

The work being done in this last period has been based on the euttdt24 validation
activities. A plan has been already outlined in the apprgbddl. Annex. M24 Changes and
Future Plans" document provided with the D4.1 M24 deliverables.

The latest version of the keyword extractor and the glo$setgr have been integrated into
ILIAS. The web services of these functionalities hbeen proved to be already stable, so
that this integration did not cost much time.

Major work has been done on the integration of the search asldgnbrowsing capabilites.
The search results are now ordered by relevance, a redevalue from 0% to 100% is
displayed to the user. In the old version users complaineat she fact that it was unclear
how search results are ordered. Text snippets now show pértslearning objects where
the search terms or related concepts occur.

Users can now combine the different search modes: semaatahsfulltext search, keyword
search and definition search. The results of the diffesarth types will be merged in the
user interface.

An option for conjunctive or disjunctive combination of the seaecms has been introduced,
which was requested by more experienced users.

Ontology browsing has been moved to a separate view, siomefitsed some users, that did
not expect it on a search results screen. Each result itsmdiw matching topics, which are
related to the search terms. Clicking the learning obgmss the ontology view.

The ontology is now accessible from the search results or tmemeasiu in ILIAS. The whole
ontology is displayed in a hierarchical view, based on isaioels. Additional relations are
listed as hyperlinks with each concept. Users complained #imerct, that the old version
showed too small fragments of the ontology and that navigatiomjpger ontology concepts
was not possible. Now they can unfold each part of the ontoldgghwives them an
overview of all parts. They can select multiple concapts search for learning objects that
are related to these concepts. An additional view listoacepts in an alphabetical order.
Like in the hierarchical view, users can select multiplecepts and search for related
learning objects. Both screens allow to select multipiguages of interest. Translations of
the concepts in the corresponding languages are displayed actd regpuest look for
learning objects in all selcted languages.

The personal desktop has been revised to allow users tuzegalected learning objects in
sections and subsections. This should give them the opportunitydtuse them in a
hierarchical way like in the ontology.



