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1  Introduction 

The GRAPPLE system is a component-based service oriented system: the major functionalities are split into 
modules or components, which in turn are split into services. The purpose of this deliverable is to document 
and accompany the first prototype of the GRAPPLE project. 

The functional architecture of the GRAPPLE system and its integration with existing LMSs in academic and 
industrial settings is documented in D7.1a - Initial specification of the operational infrastructure that describes 
the current separation of the whole system into independent components interfaced to external LMSs, and 
the services that each component offers.  

The first prototype considers mainly two components: GALE (GRAPPLE Adaptive Learning Environment) 
and the existing LMS. They communicate can communicate directly or through the GALE Event Bus, as 
shown in Figure 1. 

 

 

Figure 1: GRAPPLE first prototype architecture. 

This deliverable is organized in two main parts I correspondence of the two components of the GRAPPLE 
first prototype: 

·  The first part of this document describes the GALE architecture and the related procedures of 
installation. 

·  By using a simple scenario and common scenario, the second part explains how any LMS involved 
in the consortium (Sakai, Moodle, Claroline, Learn eXact, CLIX) has been integrated with the GALE. 

2 GALE tool 

GALE (the GRAPPLE Adaptive Learning Environment) is the part of the GRAPPLE technical infrastructure 
that offers adaptive access to and interaction with learning material. Deliverable D1.3a - “Stand-alone” 
Adaptive Learning Environment specification describes in detail how GALE works as a stand-alone adaptive 
learning environment. In the current deliverable we concentrate on the use of GALE in combination with a 
Learning Management System (LMS).  

2.1 Introduction 

The GRAPPLE Adaptive Learning Environment (GALE) is a software component that delivers adaptive 
learning material. It communicates in two ways with other GRAPPLE components: 

1. It offers a (Java) Servlet interface through which users (or other software components) can request 
access to a concept and through which a user can access certain plug-ins. In the initial prototype 
the access to GALE from within an LMS makes use of this Servlet interface. 
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2. It offers an event bus through which other components can request information from and send 
updates to different GALE internal components, for instance GALE’s internal user model service. 
The event bus is used through SOAP messages. 
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Figure 2 shows the overall architecture of GALE. It is taken from Deliverable D1.3a. The components that 
are most interesting for the current deliverable are the Login Manager (accessible through the AHAServlet 
interface) and the Event Bus. 
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Figure 2: Core GALE architecture. 

 
In the initial implementation the access from an LMS to GALE is arranged using a “link tool” (this is Sakai 
terminology but similar tools exist in each LMS). To use such a tool an author creates a link to a course 
concept on the LMS side. The “link tool” adds two or more parameters to the link: 

·  the identity of the user. Currently this identity is used as the user identity in GALE, so the “mapping” 
of user identities between system components is the identity function. Later a more complex scheme 
may be implemented where each user has a central identity but may use different “aliases” on 
different systems. 

·  a shared secret key. The LMS and GALE share a secret key that is passed in the request for a 
concept (currently not in a very secure way) so that GALE knows that the request is “authorized” 
through the LMS. (The secret key is part of the GALE configuration process. In the first prototype 
only one secret key can be configured.) 

·  possible other information can be passed about the user. In Moodle for instance it is possible to pass 
up to 6 parameters about a user. In first examples of GALE combined with Moodle we have used the 
user’s name and email address. 

GALE offers access to some internal components (like its user model service) through SOAP. Some LMSs 
also allow access to some information through web services. In the first prototype no such communication 
possibilities are used. In GRAPPLE the communication between components will go through a central event 
bus, and a generic User Modeling Framework (UMF) will be used to allow GRAPPLE components to share 
information with each other. Components (like an LMS and GALE) will not access each others’ internal data 
stores directly but only communicate through the UMF. 
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In the first prototype of GALE there is only one login manager. It can be used for stand-alone operation as 
well as for access through an LMS. If a request for a user who is not already logged on (no session 
information available) contains the shared secret key the request is treated as coming from an LMS and if it 
does not then the user is presented with a form to provide a username and password. 

2.2 Pre-installation requirements 

In this section we assume that a GALE server needs to be set up. It is of course also possible to use some 
already existing GALE server. The LMS and GALE need not be installed on the same machine, or even 
within the same organization. 

An LMS presents itself to the world as a webserver. GALE does the same. There are generally two options: 
let the two run on the same webserver or use different webservers (either on the same machine or on 
different machines). Although when using a Java-based LMS it is possible to run the LMS and GALE on the 
same server instantiation we do not recommend this setup. (We have managed to run Sakai and GALE on 
the same Tomcat server instantiation but it was non-trivial due to version conflicts of some supporting 
classes). 

In order to run GALE one needs a machine with Java version 1.51 or 1.6 and a recent version of the Tomcat 
server (6.0). To install the first prototype of GALE one also needs the Ant tool (this is used to guide the 
compiler, and will be replaced by Maven in a future version). 

2.3 Installation 

The following installation instructions are adapted from deliverable D1.3a. 

The GALE sources can be obtained through SVN. Stable versions will be posted on the GRAPPLE website, 
but the public anonymous SVN repository is used for the latest (development) versions. The current address 
of GALE is https://svn.win.tue.nl/repos/AHA/aha4.1. 

After you have the sources and set up your JDK and Ant properly (by adding the ‘bin’ directories to your 
PATH environment variable and setting the JAVA_HOME environment variable to your java installation 
directory), you can compile GALE by running ‘ant’ in the root of the GALE distribution. This will create aha-
4.0.war in the ‘dist’ subdirectory. You can copy this file to your Tomcat ‘webapps’ directory. Now you are 
ready to (re)start Tomcat and go to ‘http://localhost:8080/aha-4.0/’ on your machine. This should bring up a 
standard home page that refers you to the AMt tool to start authoring applications. 

GALE stores (nearly) every configuration file and the (DM and UM) database in the so called AHA_HOME 
directory. By default this is the directory where the servlet container extracts the war file (in Tomcat this 
would be ‘$CATALINA_HOME/webapps/aha-4.0’). This directory will be overridden each time you install a 
new version of GALE by updating the .war file. This will most likely be undesirable. To prevent this you can 
set up your own AHA_HOME directory. 

To set up your own AHA_HOME directory, you need to specify the AHA_HOME environment variable. If you 
start GALE after setting the variable it will use this directory as the base of all its configuration and resource 
files. GALE expects to find some configuration files in the AHA_HOME directory, so you will have to copy the 
following files and directories from the above mentioned directory where the servlet container extracted 
GALE, to your new AHA_HOME directory: 

AHAstandard, ahaconfig.xml, author, config, database (you can omit this, if you want GALE to create a new 
database), tutorial, abstract.xhtml, aha.css, ConceptConfig.xml (to the root of your AHA_HOME directory), 
WEB-INF/ahaconfig.xml (to the root of your AHA_HOME directory). 

After these actions you can safely install a new version of GALE without the risk of overwriting your existing 
database and configuration. 

To set up GALE to work together with an LMS you must edit the ahaconfig.xml file. The code for the 
loginmanager must refer to nl.tue.aha.ae.LinkLoginManager and you must choose a shared secret key and 
put it in a “loginpsk” tag. The ahaconfig.xml may then look like: 

<ahaconfig> 
    <loginmanager>nl.tue.aha.ae.LinkLoginManager</loginmanager> 

                                                      
1 Deliverable D1.3a mentions that Java 1.6 is needed but since then GALE has been made backward 
compatible to Java 1.5 because of the lack of a complete Java 1.6 version on the current Mac OS 10.5. 



D7.4 – Operational infrastructure - first prototype (v1.0), 19-03-2009 

 Page 8 (25) 

    <loginpsk>GjsI84pl</loginpsk> 
… 
</ahaconfig> 

In the LMS you must configure the link tool (of whatever it is called in a specific LMS) to use the same 
shared secret key. 

2.4 Uninstall 

Regarding the combination of an LMS with GALE the first prototype does not require anything to be installed 
on the LMS side. (It only requires the configuration of the secret key.) 

To uninstall GALE you must first stop the Tomcat server. Then you can delete the aha-4.0.war file, the 
source directory and the AHA_HOME directory. 

3 LMSs 

The GRAPPLE consortium includes partners who are actively involved with five different LMSs, three are 
open-source Claroline, Moodle, Sakai and two are commercial learn eXact and IMC CLIX. 

The LMSs provide a container for the adaptive materials provided by GALE, and in particular GALE. User 
activities events detection is performed directly by GALE, hence learner profile and UM are updated directly 
by GALE, not by the LMS. 

For the first prototype the adaptive courses are not stored in the LMS databases and are not managed by 
the LMS itself: LMS provides the user profile information and the access to the non adaptive courses. Then 
GALE is running in a frame or new window of the LMS. 

The five LMSs involved in the GRAPPLE consortium are very different: 

�  Claroline and Moodle are PHP based  

�  Sakai and IMC CLIX are Java based  

�  learn eXact is .NET based. 

 

4 Demo Scenario – LMS and GALE integration 

This session describes how the first GRAPPLE prototype can be used in a general scenario where authors, 
tutors and students can be involved. 

The following scenario describes end-to-end the complete cycle of use of the first GRAPPLE prototype. 

The author and tutor Peter adds the course Hypermedia Structures & Systems into the LMS. Peter 
enrols two students, Patrick and Nicole, to the course Hypermedia Structures & Systems. 
Patrick logs in the LMS and he can access to the course Hypermedia Structures & Systems. Patrick is 
not aware the course Hypermedia Structures & Systems is adaptive. Patrick follows the first lesson and 
then performs the related test. The test results will adapt properly the course. At the end Patrick logs out 
Nicole logs in the LMS and she can access to the course Hypermedia Structures & Systems. Nicole is 
not aware the course Hypermedia Structures & Systems is adaptive. Nicole follows the first lesson and 
then performs the related test. Make sure Nicole gives different answers to the test. The test results will 
adapt properly the course. At the end Nicole logs out. 
 

The scenario described earlier can be organized in a sequence of steps. In next sections, these steps will be 
described for the single LMSs involved in the project.  

4.1 Sakai and GALE integration details 

1. The author and tutor Peter adds the course Hypermedia Structures & Systems into the LMS, and 
configures the course to use the “Link Tool”. In this tool he specified three things: 
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a. The concept on GALE to go to is ���������	
�	��
����	��	�����
����������������	
����������
� . This assumes that in GALE the course was defined as 

having “hypermedia” as the course name, and that “welcome” is a good starting point for the 
course. 

b. The shared key needs to be entered to correspond to the key used by GALE. 
c. Instead of “Link Tool” Peter may wish to change the menu item to read “course text” (or 

“adaptive course text” or anything else Peter likes). 
The screen shot below (����	��� ) shows how TUE has set up Sakai to access the hypermedia 
course on its GALE server. On this server (wwwis.win.tue.nl) GALE is running on port 37080 and the 
course is named “c2ID65” instead of “hypermedia”. As you can see in the figure the shared secret 
key is added as a (psk) parameter at the end of the URL. When Sakai actually requests this URL it 
also adds another parameter containing the user’s Sakai id which automatically becomes the user’s 
GALE id. (Sakai passes this id in lowercase, so that is how the user is identified in GALE.) 
 

 

Figure 3: Setting up the link to GALE in the Sakai course configuration - Tutor. 

 
 
You may note that Sakai offers secure access to webservices to allow an external application (like 
GALE) to access the information in the Sakai session. Although this method works it is specific to 
Sakai and thus doesn’t fit within the goals of GRAPPLE to create a generic integration framework. In 
GRAPPLE the applications will share information through the User Modeling Framework (UMF). 
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2. Peter enrols two students, Patrick and Nicole, to the course Hypermedia Structures & Systems. (On 

the TU/e Sakai students can also enrol themselves.) 
3. Patrick logs in the LMS and he can access to the course Hypermedia Structures & Systems. Patrick 

need not be aware that the course Hypermedia Structures & Systems is adaptive. The pages of the 
course text appear within the browser window opened for Sakai. To Patrick it is not visible that the 
pages are actually served by a different program, possibly a different machine, possibly located at 
the other end of the world. Each course page has a “personalized” header that shows Patrick’s user 
id, the number of pages he read and the number of pages still to study. 
The screen shot below (����	��� ) shows the presentation of the hypermedia course within Sakai, as 
it would appear on the TUE Sakai server and the real hypermedia course served at TUE through 
GALE. The screen shot shows a new student “Patrick” who just started the hypermedia course. 
Because Sakai only passes the user id and not the name or email the email address of the student is  

4.  
unknown to GALE. (In the second prototype of the integration framework the UMF will be used to 
communicate such additional information.) 

 

 

Figure 4: The hypermedia course presented within Sakai - Learner. 

 
 

5. Patrick follows the first lesson and then performs the related test. The test results will adapt properly 
the course. (This is not shown in ����	��� .) 

6. Patrick logs out 
7. Nicole logs in the LMS and she can access to the course Hypermedia Structures & Systems. Nicole 

need not be aware that the course Hypermedia Structures & Systems is adaptive. 
8. Nicole studies the first 3 chapters and performs the related tests. The first 3 chapters form the 

introductory part of the course. After Nicole has completed this part she is considered ready to start 
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studying the advanced chapters. The course not only adapts the content to her progress but after 
completing the introductory part the layout of the presentation also changes. 

In the screen shot below (����	��� ) we show that a more advanced user in this course gets a 
presentation that includes a navigation menu to navigate through the course chapters. 
 

 
����	����� The hypermedia course as presented to a more advanced learner - Learner. 

 
9. Nicole logs out. 

4.1.1 Open issues 
GALE (in its first prototype) can generate the layout of its applications in two ways: through HTML 
frames or through HTML tables. Because Sakai generates presentations as a table (combined with 
iframes) the integrated presentation of Sakai and GALE requires that the table layout is used (and 
configured in GALE’s main ConceptConfig.xml file. This is not a serious issue as the table layout should 
work with most if not all other LMSs. 

There is still some undesired interaction between the style sheets used by Sakai and those used by 
GALE. Because Sakai and GALE present information within a single HTML frame together their style 
sheets may influence each other. 

4.2 Claroline and GALE integration details 

1. The author and tutor Peter adds the course Hypermedia Structures & Systems into the LMS 
The first step to add the course Hypermedia Structures & Systems into Claroline is to create a link to 
GALE in the course by using the tool “Advanced External Link Tool”. 
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�
����	����� Setting up the link to GALE in the Claroline course configuration - Tutor.�

�
The tutor has just now to create a new link and fill in the title, the URL and add some options (free value 
or internal value like username, user id …) that need to be passed to the URL. 
 

 
����	����� insertion of the GALE adaptive course into the Claroline system - Tutor. 
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2. Peter enrols two students, Patrick and Nicole, to the course Hypermedia Structures & Systems. 

�
����	�� �� Nicole and Patrick’s enrolment in the Claroline system - Tutor. 

 
 
3. Patrick logs in the LMS and he can access to the course Hypermedia Structures & Systems. Patrick 

is not aware the course Hypermedia Structures & Systems is adaptive. 
When he click on the module “Advanced External Link Tool”, on link is visible on the left of the page 
name “Hypermedia Structures & Systems”. When he clicks on it, the content of the adaptive course 
will be displayed in a frame inside of Claroline. For the user, the content is from Claroline. He has no 
idea that the content is call from an external link. 
 

4. Patrick follows the first lesson and then performs the related test. The test results will adapt properly 
the course.  

5. Patrick logs out 
6. Nicole logs in the LMS and she can access to the course Hypermedia Structures & Systems. Nicole 

is not aware the course Hypermedia Structures & Systems is adaptive. 
7. Nicole follows the first lesson and then performs the related test. Make sure Nicole gives different 

answers to the test. The test results will adapt properly the course.  
8. Nicole logs out. 

4.2.1 Open issues 
Nothing for the moment. 
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4.3 Moodle and GALE integration details 

1. The author and tutor Peter adds the course Hypermedia Structures & Systems into the LMS 

The adding of a GALE course is done using the 'Add a resource...' drop-down menu, using the type 
'Link to a file or a web site': this operation insert the GALE course as a resource inside the Moodle 
course (the final outcomes is like the 'Course on Adaptive Hypermedia @ TU/e' in ����	��! ). 

 

����	��!�� Setting up the link to GALE in the Moodle course configuration - Tutor.�
 
 

After that operation, Peter needs to insert all the data to link to the GALE adaptive course as 
indicated in ����	��"�  (he is using the external instance of the course that is hosted on the 
wwwis.win.tue.nl server) 

 

����	��"��� Insertion of the requested details to link Moodle to the GALE adaptive course - Tutor. 
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The path should contain the GET parameter for the pre-shared key (?psk=xxxxxxxxx) in order to 
allow the passing of some user's data to the GALE system. After that, Peter fills all the required 

fields (����	��"" ) that Moodle has to pass to the external website when the resource is opened. 
 

 
����	��""�� Form to fill in Moodle. – Tutor. 

 
2. Peter enrols two students, Patrick and Nicole, to the course Hypermedia Structures & Systems. 

The enrolment is done using the Moodle system: after the creation of the user in the platform, Peter 
enters the course and under the menu path 'Administration' )  'Assign roles' indicates that wants to 
associate the profile of student (or similar) to Patrick and Nicole. 

 

����	��"#�� Nicole and Patrick’s enrolment in the Moodle system - Tutor. 
 

3. Patrick logs in the LMS and he can access to the course Hypermedia Structures & Systems. Patrick 
is not aware the course Hypermedia Structures & Systems is adaptive. 

4. Patrick follows the first lesson and then performs the related test. The test results will adapt properly 
the course.  

5. Patrick logs out 

6. Nicole logs in the LMS and she can access to the course Hypermedia Structures & Systems. Nicole 
is not aware the course Hypermedia Structures & Systems is adaptive. 

7. Nicole follows the first lesson and then performs the related test. Make sure Nicole gives different 
answers to the test. The test results will adapt properly the course.  
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8. Nicole logs out. 

4.3.1 Open issues 
Not so easy, right now, to locate and include the full path for a GALE course (we are working on 
WebService interfacing to retrieve automatically this data). Could be probably more user friendly to 
automatically include the pre-shared key of the GALE instance into the GET method for the call. 

 

4.4 Learn eXact and GALE integration details 

1. The author and tutor Peter adds the course Hypermedia Structures & Systems into the LMS. 

The first step to add the course Hypermedia Structures & Systems into learn eXact is to select 
“Courses”, as displayed in ����	��"� . 

 

�

Figure 13: learn eXact home page - Tutor. 

 

In Courses the Tutor has access to all the courses that he can assign to the Learners. In order to 
add the course Hypermedia Structures & Systems into learn eXact he creates a New Course by 
clicking on New course as displayed in Figure 14. 

 

Figure 14: learn eXact Courses page – Tutor. 
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In the New Course form the tutor can define the learn eXact features necessary to add a GALE 
course into the learn eXact system, as shown in Figure 15. 

�

Figure 15: Hypermedia Structures & Systems course is created in learn eXact– Tutor. 

 
By selecting the button Save, the Tutor gets an overview of the data inserted for the new course 
Hypermedia Structures & Systems and he can add the link to the GALE course by selecting 
Adaptive Courses, as shown in Figure 16. 
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�

Figure 16: How to link a GALE course to learn eXact (1)– Tutor. 

Now the Tutor can extract the URL address of the GALE course (Figure 17) and finishes the linking 
procedure between learn eXact and GALE.  

�

Figure 17: How to link a GALE course to learn eXact (2)– Tutor. 
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In order to make available the Hypermedia Structures & Systems course, Peter has to enrol it by 
selecting the Enrolment modalities as highlighted in Figure 18. 

 

Figure 18: How to make available the course– Tutor. 

At this stage, Peter has to select the enrolment dates to make the course available to the students 
he decides to enrol. 

 

�

Figure 19: learn eXact Enrolment Modality – Tutor. 
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#� Peter enrols two students, Patrick and Nicole, to the course Hypermedia Structures & Systems.�

As soon as the Enrolment Modality is completed, the Tutor can enrol the students by selecting Enrol 
Now (Figure 20). 

 

�

Figure 20: learn eXact Enrolment– Tutor. 

 
3. Patrick logs in the LMS and he can access to the course Hypermedia Structures & Systems. Patrick 

is not aware the course Hypermedia Structures & Systems is adaptive. 
Patrick finds the course Hypermedia Structures & Systems in MyCourses as shown in ����	��#" . 

 

�

Figure 21: Hypermedia Structures & Systems in learn eXact MyCourses – Learner. 
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By launching the course, Patrick starts the adaptive course (Figure 22). 

�

Figure 22: Hypermedia Structures & Systems in learn eXact– Learner. 

��  Patrick follows the first lesson and then performs the related test. The test results will adapt properly 
the course. �

5. Patrick logs out 
6. Nicole logs in the LMS and she can access to the course Hypermedia Structures & Systems. Nicole 

is not aware the course Hypermedia Structures & Systems is adaptive. 
7. Nicole follows the first lesson and then performs the related test. Make sure Nicole gives different 

answers to the test. The test results will adapt properly the course.  
8. Nicole logs out. 

4.4.1 Open issues 
No issues at the moment. 

 

4.5 CLIX and GALE integration details 

In this section the integration of GALE in the Learning Management System CLIX is described. The 
integration process and its outcome are described with the help of a scenario, which consists of several 
steps. These are subsequently described. 
 
 
1. The author and tutor Peter adds the course Hypermedia Structures & Systems into the LMS 

To do so, he adds this course as a WBT resource by using the CLIX Content Manager. He takes the 
following steps: 

a. Create new content and select “WBT” as the content category. 
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b. Set the properties of the Hypermedia Structures & Systems course (see ����	��#� ). This 

includes  
·  the title (in this case “Hypermedia Structures & Systems”), 
·  a short course description,  
·  the source describing the course’s URL which contains a shared key in order to 

authenticate the LMS and a link to a concept of the course (in this case the URL 
points to the “welcome” concept of the course),  

·  and some screen properties of the screen which displays the course. 
 

�

Figure 23: Adding the adaptive course in CLIX - Tutor. 

 
 

2. Peter enrols two students, Patrick and Nicole, to the course Hypermedia Structures & Systems. 
After adding the previously created resource to a course (in this case “Adaptive Hypermedia”), Peter 
enrols the two LMS users Patrick and Nicole to this course. This is shown in ����	��#� . 
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�

Figure 24: Enrol course participants in CLIX – Tutor. 

 
 

3. Patrick logs in the LMS and he can access to the course Hypermedia Structures & Systems.  
Patrick is not aware the course Hypermedia Structures & Systems is adaptive, because he has not 
to insert his logon information again but the course is immediately presented. Nevertheless, the 
adaptive course has recognized Patrick as the current user, because his login name in the LMS is 
sent by CLIX to GALE. His login name and email address are displayed in the header line. As 
Patrick has just started the adaptive course, the welcome page is presented (c.f. ����	��#� ). 
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�

Figure 25: The hypermedia course for a beginner presented with CLIX – Learner. 

 
4. Patrick follows the first lesson and then performs the related test. The test results will adapt properly 

the course (not shown in ����	��#� ).  
 

5. Patrick logs out 
 

6. Nicole logs in the LMS and she can access to the course Hypermedia Structures & Systems. Nicole 
is not aware the course Hypermedia Structures & Systems is adaptive, because her login name is 
send to GALE so that it recognizes her as the current user. 
 

7. Nicole studies the three chapters and performs the related tests. After Nicole has completed this part 
she is considered ready to start studying the advanced chapters. The course not only adapts the 
content to her progress but after completing the introduction part the layout of the presentation also 

changes. ����	��#�  presents a screenshot of Nicole’s screen. In contrast to Patrick’s screen (c.f. 

����	��#� ) it displays a menu for a more advanced user.  
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�

Figure 26: The hypermedia course as presented to a more advanced learner 

 
8. Finally, Nicole logs out. 

 

4.5.1 Open issues 
No issues at the moment. 

 


