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Summary

This document is the last deliverable of task T7.1 and contains the final and detailed specification of the
interfaces among the various components of GRAPPLE operational infrastructure.

This document is organized in three main chapters: introduction, overview and key components.

The overview chapter includes the scenarios definition.

The Key Components chapter is in its turn organized in several sections, one for each of the main

components of the system: GEB, GUMF, GALE, GAT, GVIS and LMS.

Particular attention has been given to the LMS section in which each of the five LMS is described from the

point of view of integration with the Grapple infrastructure.

Authors

Person Email Partner code
Alessandro Mazzetti a.mazzetti@giuntilabs.com GILABS

Paolo Tenerini p.tenerini@giuntilabs.com GILABS
Michele Dicerto m.dicerto@giuntilabs.com GILABS

Kees van der Sluijs k.a.m.sluijs@tue.nl TUE

David Smits D.Smits@tue.nl TUE

Dimitri Rambout dimitri.rambout@uclouvain.be UCL

Fabian Abel abel@I3s.de L3S

Patrick Pekczynski Patrick.Pekczynski@im-c.de IMC

Riccardo Mazza riccardo.mazza@usi.ch usl

Luca Mazzola Luca.mazzola@usi.ch usl

Simon Gaeremynck gaeremyncks@gmail.com UCAM

Jonny Foss jonny.foss@gmail.com WARWICK
Frederic Minne frederic.minne@uclouvain.be UCL

Ekaterina Vasilyeva e.vasilyeva@tue.nl TUE

Table of Contents

SUMMARY ettt ettt ettt oot £ ea et ettt e a2 bt e e aa bt e e ahe e e o et e e eReeeeeR e e e eR et e eARee e R et e e Re e e enReeeaRee e e beeeanteeeebeeeenreeaneeas 2
F I (O] TSR 2
TABLE OF CONTENTS ...ttt ettt ittt ettt —eeate e e et eeaatee e eteeeaateeeaaeeeemte e e s eeeamseeaanee e e seeeamseeebeeeanteeeasaeeenseeanneens 2
TABLES AND FIGURES. ... ittt ettt ettt e ettt e ettt e e sttt e e m bt e e st e e nte e e nee e e te e e amteeabeeeanteeeaneeeeneeeanneens 4
LIST OF ACRONYMS AND ABBREVIATIONS ......oiiiiiiii eeiiie ettt et eeaee e et e s seee s eteeeseeeasnseeesraeeenseeasnneeaanneeans 5
1 INTRODUGCTION ..ottt ettt h e eh e et n et e e bt e s et e e s ae e e s ebe e e nb et e ns et e nbbe e esbeeennbeeebneeaas 6
1.1  Task and Deliverable DeSCHPLION ....c.iiiiiiiiiiiis it e e e e e e e e e r e e e e e e e s e s e ssstn e eeeaeeeeeeannnnes 6
2 GRAPPLE FINAL OPERATIONAL INFRASTRUCTURE OVERVIEW .. ....ccciiiiiiiiiieiie e 7
20 o7 T o - 14 o LSRR 7
Final specification of the operational infrastructure Page 2 (52)




GROPPLE
D7.1c - Final specification of the operational infrastructure (v 1.0), 24-08-10

211 Scenario 1 — Paul and the Solar System appliCation ...........coooooiioiiiiiiiie e 7
2.12 Scenario 2 — Kees and the Space Physics appliCation ...........cccccovviiiie e 8
2.13 Scenario 3 — Nicole and the Solar System appliCation ..............oooociiiiiiieeee e 8
3 GRAPPLE KEY COMPONENTS — FINAL PROTOTYPE .....coiiit ittt e e ee e e eeeaeeeees 8
3.1  GRAPPLE EVENEBUS — GEB ... et e e e e e e e e aa s 10
3.11 PEITOIMANCE ...ttt et e e e e e s e bbbt e e e eb b bt e e e eabn e e e e e annn e e e e annnee 10
3.1.2 [ Cot=T o] 1Te] TN o= TgTo | 1o T PO PP PRSP 10
3.2  GRAPPLE User Model Framework — GUMPE ........cccccics iiiiiiieiie ettt e e 10
3.3 GRAPPLE Adaptive Learning ENQiNe — GALE ............ it e e e e ee e e 12
3.31 CompoNENt FUNCHONANLY ........eeeiiiiie et e e s b e e e steee e e e neee 12
3.3.2 Services offered to 0other COMPONENTS.......coiiiiiiiiiiiiie e 13
3.3.3 Services required from Other COMPONENLS .......cooiiiiiiie e e e e s e 14
3.4 GRAPPLE AUthONNG TOOI — GAT ooiiiiiciiiiies aeeettie et e e e e e s st eee et e e e e e e s e st te e e e e aeaeesssnnnnbeneeeeeaeeas 14
3.4.1 Services offered to 0other COMPONENTS........oiiiiiiiiiiiiie e 14
3.4.2 Services required t0 Other COMPONENTS.........oiiiiii i e e e s e 15
3.5  GRAPPLE Visualisation — GVIS......cccoiiiiiiiiiii ettt ettt ettt e st e e s snneee e s nnbaaee s 16
351 TEACKET VIBW ..ttt ettt ettt e ekttt e e s st bt e e e e b et e e ea s e e e e e ann et e e e nnreeena 16
35.2 LBAIMET VIBW ...ttt ettt ettt eh e et e eh e et e e s et e e bt e e st e e e sae e e s ne e e nbn e e e nne e 17
1 2L T I8 1V 1 S TP U TUPRPPRP 18
3.6.1 B X ettt et e e e et e e e e e e e 18
N 0 O 1 ) GO ST P RO OPOTRRPR 22
3.6.3 (O =T o] 101 T PP P TP PP OPPPPPN 26
3.6.4 IMIOOMIE ... ettt e ekttt e e e a bttt e e sk b et e e s et be e e e e enbe e e e e ea b e e e e e ann e e e e neee 29
BiB.5  SAKAI ...ttt nh et 31
4 APPENDIX — INTERFACES AND DATA STRUCTURES (WSDL AND XSD) ...ccccvviiiiieeeeeiiiiiiiieeeaennnn 36
A1 EVENIEVENTLISIENE ..eii it ettt en e e 36
41.1 eventDispatChedREeqUESIMSG. XS .....coo it e e e e e e e e e e e e e e nnneeeees 36
4,12  eventEVeNtLIStENEIr.WSAL........c.uiiiii et 36
41.3 eVentEVeNntLIStENerWIapPPErWSAL. ... e e e e e e e s s s e e e e e e e e nnneneees 37
4.2 EVENIGEBLISIENET ... ..ii ittt ettt 37
421 EVENTREUESIMST. XSO ...ttt e ettt e e e e e e e e s sttt e e eeeee e e s e ssnenaeeeeaeeesennnnnnenees 37
422 EVENIRESPONSEMST.XSU ..oiieiie ittt ettt ettt e st ee e st et e e e st b e e e s sbbbe e e s anbeeeeeeanbeeeeesnbeeeeeanneee 38
4.2.3  eVENIGEBLISIENEIWSI .....ooiiiiiiiiie ettt en e 38
424  eventGEBLIStENErWrapper.WSAI .......cooiiuiiiiiiiiiie st s st e e s nnbaee e 39
R B €1 oI 11 (=] o= SO T T PP P PP PPPPPPR PP 40
43.1 registerEventListenerReQUESIMST.XSU. ....cciuuiiiiiiiiie ettt ee e e see e e e neee 40
4.3.2 registerEventListenerReSPONSEMST.XSU ......uviiiiiiiiiiee it te et e s ee e sen e e e neee 40
4.3.3 liStMethOdSRESPONSEMST.XSA. ..ot e e e ee e e e e e e e e s e e e e e ee e s s e nnnesaeeeeaeeas 40
e N o =Y o I 1S3 (=T 0 1= R T2 | PP TPPPRPPRIN 41
R S o =Y o TN 1S3 (=T g [T VAV =T o] o 1T GRS | PP TPPPRTPPPIN 42

Final specification of the operational infrastructure Page 3 (52)



GROPPLE
D7.1c - Final specification of the operational infrastructure (v 1.0), 24-08-10

4.3.6 LT =T o] o] L=y AN T L Vo] 1o VAT A PSSR 43
4.4 Guide to Shibboleth INtEGIatioN .........ciiiiiiiiis e rbee e e sraae s 50
REFERENGCES ... ..ottt ettt h ettt a e ekt s bt e oot oo bt e s e e e e nhe e e nh et ea bt e es e e e bbe e e e e e eane s 52

Tables and Figures

List of Figures

Figure 1: GRAPPLE final prototype arChiteCture. ..........cooviiiiiiiiiiiieee e 9
Figure 2: Sequence diagram: example of asynchronous event method over GEB. ......................... 9
Figure 3: Schematic overview of authoring t00I WSDL............ciiiiiiiiiiiiiiiicc e 14
Figure 4: the teacher VIEW Of GVIS. .......oii i e e e e e eeeeens 16
Figure 5: the teacher dashbOard. ..........cooooi i e eeeeeeeens 17
Figure 6: the learner VIEW OFf GVIS. ... it e e e e e e e e e e e e e eeeeaes 17
Figure 7: the learner dashboard. .............oooiiiii i ee e e e e ee e e e 18
Figure 8: Requirements fOr INTEGratioN ..........ooiiiiiiii it e e e e e e e e e e eeeeees 23
Figure 9: Main functionality of the CLIX GCC implementation...............c.uvieiiiiiiiiiiiiiiiiiic e 25
Figure 10: Activity Diagram: Send Events from CLIX t0 GEB.............uuviiiiiiiiiiiiiiiiiiiieiir e 25
Figure 11: Export received eVENIS iN CLIX ... e e e e eeeeeeaeens 25
Figure 12: Import adaptive COUrseS iN CLIX ...t e e e e eeeeeee e 26
Figure 13: integration of GRAPPLE iN ClarOliNe ..............uuuuiuuiimiiiiiiiiiiiiiieiiieeieeeieeeeeeeeeereeereeeeeeeeeees 27
Figure 14: The Claroling [0giN PAGE .....ccooieiiiie ittt e e ee e eeeeeeeeeeeeeeees 27
Figure 15: The Claroline eVent lISt Page.......cooieeoe it ee e e e e eeeeeeeeeeeees 28
Figure 16: The Claroline page for importing a8 GRAPPLE COUISE..........uuuuriiiiieiiiieeireeiireeeeeeeeeeeeeens 29
[ To 1 LI a1V ToToTo | C= TN (o T [T o = Vo [P 30
Figure 18: Moodle reSOUICE ©XPOItING ... .cccieeeeeeee e aeeeetateeaeeeeneeeaeeeeeeeeeeeeeeeseeeeeeeeeeeeeereeeeseeeeees 30
Figure 19: Moodle selection Of adaptiVe COUIMSES ......iiiiiiiiiiiiiiiiiiiee e eee et e e e e eeeeeeenes 31
List of Tables
Table 1: Methods provided by GUMF APl Via GEB ........coooiiiiiiiiiiic e 12
Table 2: Methods provided by GALE APl via GEB .........ccooiiiiiiiiiice e 13
Table 3: Methods provided by GAT API Via GEB .........coooiiiiiiei s 15
Table 4: Methods provided by GVIS API via GEB (not exhaustive, only the ones implemented right
101 RS 16
Table 2: Shibboleth attribute mapping iN CLXI .......cooviiiiiiee s 24
Table 6: Registration of CLIX @t the GEB...........ccoviiiiiiiii e 24
Table 7: Include a GVIS Widget in CLIX ..o 26

Final specification of the operational infrastructure Page 4 (52)



A oo -
UR{FrLLC

D7.1c - Final specification of the operational infrastructure (v 1.0), 24-08-10

List of Acronyms and Abbreviations

ADL

Advanced Distributed Learning

AH

Adaptive Hypermedia

AHA! (or AHA)

Adaptive Hypermedia Architecture (also used as prefix for other terms)

AHAM

Adaptive Hypermedia Application Model

AICC Aviation Industry CBT (Computer-Based Training) Committee
ALE Adaptive Learning Environment

AM Adaptation model

API Application Programming Interface

AS Authentication Service

AXIS Apache eXtensible Interaction System
CAM Conceptual Adaptation Model

CAS Central Authentication System

CMS Content Management System

CRT Concept Relationship Type

csv Comma Separated Values

DM Domain Model

DS Discovery Service

EB Event Bus

ES Event Service

GALE GRAPPLE Adaptive Learning Engine
GAT GRAPPLE Authoring Tool

GCC GRAPPLE Conversion Component
GDA GRAPPLE Device Adaptation

GDOM GALE Document Object Model

GEB GRAPPLE Event Bus

GID GRAPPLE IDentifier

GRAPPLE Generic Responsive Adaptive Personalized Learning Environment
GUMF GRAPPLE User Modelling Framework
GVIS GRAPPLE VISualization

IMS Instructional Management System

IMS CP IMS Content Packaging

IMS LD IMS Learning Design

IMS QTI IMS Question and Test Interoperability
IMS SS IMS Simple Sequencing

JMS Java Message Service

LAOS Layered WWW AH Authoring Model and their corresponding Algebraic Operators
LCMS Learning Content Management System
LDAP Lightweight Directory Access Protocol
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LMS Learning Management System

PHP PHP Hypertext Preprocessor

OWL Web Ontology Language

RDFS Resource Description Framework Schema
RP Relying Party

SAML Security Assertion Markup Language
SCORM Shareable Content Object Reference Model
SOAP Simple Object Access Protocol

SP Service Provider

SPIP Systeme de Publication pour I'Internet Participatif
SSO Single Sign On

UM User Model

UMF User Model Framework

WAYF Where Are You From

WP Work Package

WSDD Web Service Deployment Descriptor
WSDL Web Services Description Language

VLE Virtual Learning Environment

VRE Virtual Research Environment

XML eXtensible Markup Language

1 Introduction

In order to obtain a final system that is actually able to provide effective and efficient adaptive courses, it is
necessary to identify the interfaces to be designed and developed in the GRAPPLE Operational
Infrastructure, where all the different components of the system will be integrated (ALE, LMS, authoring
tools, user interfaces, etc).

The operational infrastructure is strictly related to the demonstrating scenarios; in fact a comprehensive
scenario is only possible where the system is well integrated and interfaced.

1.1 Task and Deliverable Description

T 7.1 Operational infrastructure specification and design (GILABS, ATOS, TUe, LUH, IMC)
This task will result in the design of the overall GRAPPLE Operational Infrastructure where all the
different components of the system will be integrated (Adaptive Learning Environments, Learning
Management Systems, User Model Framework, authoring tools, user interfaces, etc.). The main
activities will include an analysis of the components selected/developed by other WPs, the
identification of the communication channels amongst them and the design of suitable interfaces.
The communication will be realized through web service architecture. Available commercial and
open source LMSs will be considered and analyzed (Claroline, Sakai, Moodle, but also others, e.qg.
Learn eXact and IMC CLIX) in order to understand and model the underlying requirements for
interoperability in existing learning environments.

D7.1a Initial specification of the operational infr  astructure (GILABS, M9)
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This deliverable will contain the initial specification of the interfaces to be included in the GRAPPLE
operational infrastructure. This design document will be the basis for the implementation of the first
prototype of the GRAPPLE system (D7.4.a).

D7.1b Updated specification of the operational infr  astructure (GILABS, M18)
According to the cyclical approach proposed for the implementation and integration, the operational
infrastructure specification will be incrementally updated during the project lifetime, hence this will be
the first update.

D7.1c Final specification of the operational infras  tructure ( GILABS, M27)
This deliverable will contain the final and detailed specification of the interfaces to be included in the
GRAPPLE operational infrastructure.

2 GRAPPLE Final Operational Infrastructure Overview

2.1 Scenarios
For presenting the core interaction between the system services, a scenario-driven description approach has
been selected.

The proposed scenarios have been drawn from D7.4b, and they are resumed here for completeness and
simplicity.

There are 4 actors in the scenarios:
Paul is an Author and Teacher
Kees is another Author and Teacher
Carl is an LMS administrator

Nicole is a Learner

2.1.1 Scenario 1 — Paul and the Solar System applic ation

This scenario demonstrates the interface between Grapple tools and LMS. The integration of Grapple
adaptive courses with LMS may be bidirectional: an LMS can offer a Grapple course, but also a Grapple
course can be enriched by an LMS quiz.

Paul enters the LMS and develops a quiz called Sun.QuizScore.

Carl enters the LMS and defines LMS variables visibility policies.

Paul enters the LMS and defines that quizzes scores are forwarded to Grapple.

Paul enters GAT and develops a course called Solar System (Milky Way), defining the following:
o a DM containing the concepts “sun” and “earth”,

0 a CRT containing the rule: “concept X is visible if the user knows concept Y at 65% or more”
(paul_prereq),

o0 another CRT rule stating that “at the end of course Z, the user has got knowledge of concept
K” (end_of_course),

o a CAM stating that:
“X=earth” and “Y=sun”
(thus the rule becomes: “earth is visible if the user knows sun at 65% or more”),
knowledge on sun may be external (i.e. coming from LMS),
“Z=Solar System” and “K=earth”

(thus the rule becomes: “the course Solar System supplies knowledge about the
earth”).

0 The course Solar System is published into GALE.

Paul enters the LMS and enrols students to the adaptive course Solar System played by GALE.

Final specification of the operational infrastructure Page 7 (52)
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Paul enables in the LMS the visualization of the learners’ proficiency, provided by GVIS.

2.1.2 Scenario 2 — Kees and the Space Physics appli  cation

This scenario demonstrates the possibility to adapt a course based on the learner interests deduced from
other courses. The LMS is involved only for determining the learner interests.

Kees enters the LMS and develops a quiz called SolarSysteminterest_Test for deducing if the user
is interested in Astronomy or Space Physics (this action belonged to scenario 1 in D7.4b, but now it
has been moved to scenario 2 for better coherence)..

Kees enters GAT and develops the adaptive course called Space Physics, defining the following:
o a DM containing the concepts "star" and "planet",

0 a CRT containing the rule: "when X.knowledge is larger than 80%, then Y.knowledge is
increased with 10%" (kees_prereq)

o a CAM stating that "X=sun" and "Y=star"

(note that "sun" belongs to the DM of scenario 1, while "star" belongs to the DM of scenario
2)

Thus the rule becomes: "when sun.knowledge is larger than 80%, then star.knowledge is
increased with 10%").

2.1.3 Scenario 3 — Nicole and the Solar System appl ication
This scenario is focused on the learner’s perspective.

Nicole enters the LMS and sees the list of courses where she is enrolled,

The LMS presents Nicole’s knowledge (from GUMF) about the concepts involved in the adaptive
courses,

Nicole is lead to fill the quiz (played by LMS) before staring the adaptive courses,
Nicole launches the adaptive courses, played by GALE,

Nicole can check her progress through the GVIS visualization embedded in the LMS.

3 GRAPPLE key components — final prototype

The Grapple components have been fully defined and specified.

Figure 1 displays the GRAPPLE components and the communication among them.

The Shibboleth identity provider is necessary only for those components having a direct relation with the
LMS, in particular: GALE and GVIS.

The communication between the various Grapple components is managed by the GEB (Grapple Event Bus)
connected with the Event Listeners of the various components.

The Sequence Diagrams of using asynchronous event method over GRAPPLE Event Bus has been already
described in D7.1b, and no modifications have been made. For sake of completeness, we report here the
most significant UML diagram already presented in D7.1b:

Final specification of the operational infrastructure Page 8 (52)
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Figure 1: GRAPPLE final prototype architecture.
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Figure 2: Sequence diagram: example of asynchronous event method over GEB.
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3.1 GRAPPLE Event Bus — GEB

The GRAPPLE Event Bus (GEB) has been specified in Deliverable D7.2b. For a detailed description of GEB
and its functions please refer to Deliverable D7.2b. This section only highlights the general changes that
have been implemented to improve GEB since D7.2b, as well as some general bug fixes.

The improvements have been made in mainly two fields, performance and exception handling.

3.1.1 Performance

Performance of the GEB turned out to be a bottleneck. During actual usage we found the number of events
GEB was able to handle was not more than a few per second. This was because GEB waited for every
communication with listening applications. In a testing environment this worked fine, but with slow or not
responding listening and many events this became problematic. The performance issue has been solved in
three ways.

First, threading has been introduced in GEB. Every communication with the GEB is handled by a separate
thread now. This completely eliminates slowdown because of hon-responding or slow communication
channels as the threading mechanism makes sure that this doesn't freeze GEB.

Second, database communication has been optimized. The Event Bus maintains a database that maintains
the methods that all clients are listening to; as well properties of those clients like activity, number of errors,
last fail time, etc. It also stores information about actual events for later maintenance reasons. By optimizing
both the database structure and by minimizing the number of database communications per event we made
sure that database communication will not become a bottleneck in the future.

Third, GEB now records faulty and offline listeners. We noticed that some listeners were used for testing and
then removed without ever unregistering. This led to an ever growing list of abandoned listeners. Therefore,
we put a threshold on the number of erroneous communications may have in one day. If the threshold is
surpassed the listener is removed and the listener needs to re-subscribe if applicable.

3.1.2 Exception handling

During the development phase of the rest of the GRAPPLE framework we found that the developers
suspected errors in the GEB because they didn’t get event responses from other components. We found this
was due to the usage of an incorrect event structure, web service call or due to components being offline. In
order to clarify which possible issues might be related to GEB or not we rigorously expanded GEB'’s
exception handling.

If registration fails an extensive error report is now returned to the registering service. Similarly, if event
messages are structured erroneously an extensive exception report is send back.

We also extended logging and monitoring services so that activity at the GEB is more transparent and easier
to examine.

3.2 GRAPPLE User Model Framework — GUMF

As part of GUMF's reasoning logic, WP2 developed the so-called Grapple Derivation Rule (GDR) language.
GDR is a rule language defined on top of Grapple statements (cf. Deliverable 2.1) and allows for the
specification of rules that can be added to Grapple data spaces (cf. Deliverable 6.1). GDR rules enable
authors to define the reasoning behaviour of GUMF. In particular, they can be applied to solve the following
tasks.

User profile reasoning: deduction of Grapple statements describing a user.
Conflict resolution: GDR rules can specify conditions for the selection of Grapple statements.

Profile mapping: schema conversion such as mapping of predicates (e.g., gale:knowledge
external:knowledge).

GUMF provides an API that allows for adding, modifying, removing, and listing of GDR rules, i.e. client
applications can manage GDR rules associated to a particular GUMFdataspace via HTTP requests as well
as via the Grapple Event Bus. The API enables, for example, GAT to update the reasoning and mapping
behaviour of GUMF, e.g. authors can maintain GDR rules such as mappings between UM variables within
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the GRAPPLE Authoring Tool. The main methods that are provided by the GUMF API via the Grapple Event
Bus are listed in the table below. The meaning of the columns is as follows:

Method: the method specified in the GEB event

GEB event body: describes what is expected in the body of the GEB event

Response method: the GEB method name GUMF will use when it writes back the result of the
method back to GEB

Response GEB event body: describes what is returned in the body of the GEB event

Description: further description/remarks

Further details on the GDR language can be obtained via the GUMF help pages™.

method GEB event response method response description
body GEB event
body
gdrAddRule XML- gdrAddRuleResponse the GDR rule | This method adds a
formatted (in XML new GDR rule to the
GDR rule” format) as it default dataspace. The
was stored in | GDR rule in XML
GUMF syntax (GDR XML
syntax) has to be
delivered in the body of
the GEB event
message body. After
adding a new GDR rule
to a dataspace it will
automatically be
activated.
gdrModifyRule XML- gdrModifyRule the GDR rule | This method modifies
formatted (in XML an existing GDR rule.
GDR rule format) as it The new GDR rule in
where the id is then stored | XML syntax (GDR XML
of the rule in GUMF syntax) has to be
has to be set delivered in the body of
(e.g., the GEB event
<gdr:rule message body. The ID
id="5"...) of the GDR rule being
replaced has to be
specified within the
GDR rule that is sent in
the GEB event
message body.
gdrRemoveRule ID of the gdrRemoveRuleResponse nothing or an | This method deletes
GDR rule that error the GDR rule specified
should be message via its ID and removes
removed when it from the dataspace.
something
went wrong
gdrActivateRule ID of the gdrActivateRuleResponse nothing or an | This method activates
GDR rule that error the given GDR rule
should be message (identified via its ID),
activated when i.e. the rule will get
something enforced when the

! http://pcwin530.win.tue.nl:8080/grapple-umf/help/gdr.html

2 http://pcwin530.win.tue.nl:8080/grapple-umf/help/gdr.html#gdr-xml
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went wrong GUMF dataspace is
accessed/queried.

gdrDeactivateRule | ID of the gdrDeactivateRuleResponse | nothing or an | This method
GDR rule that error deactivates the given
should be message GDR rule (identified via
deactivated when its ID), i.e. the rule will
something not be enforced when

went wrong the GUMF dataspace
is accessed/queried.

gdrListRules nothing, the gdrListRulesResponse the GDR This method lists all
body of the rules in GDR | GDR rules in GDR
GEB event XML syntax XML syntax
can be empty that are associated, i.e. active
associated and non-active GDR
with the rules.
GUMF
dataspace
gdrListActiveRule | nothing, the gdrListActiveRulesResponse | the GDR This method lists all
body of the rules in GDR | active GDR rules (in
GEB event XML syntax GDR XML syntax)
can be empty that are at the | associated with the
moment GUMF dataspace, i.e.

activated for all rules that will be
the GUMF enforced when the

dataspace dataspace is queried.
gdrGetRule ID of the gdrGetRuleResponse the GDR rule | This method returns
GDR rule that in GDR XML | the GDR rule (in GDR
should be syntax that XML syntax) that
returned corresponds | corresponds to given
to the given ID.
ID

Table 1: Methods provided by GUMF API via GEB

WP2 and WP6 developed a GEB listener that monitors the Grapple Event Bus for the methods listed in the
table above which forwards the corresponding requests to GUMF. To facilitate maintenance of GDR rules via
API, WP2 and WP6 further developed a Java client library (cf. GUMF Javadoc3) that allows for calling the
methods above.

3.3 GRAPPLE Adaptive Learning Engine — GALE

3.3.1 Component Functionality

The GRAPPLE Adaptive Learning Engine (GALE) acts as a server to make adaptive courses available. Java
servlets are used to transparently adapt the content to the current user model. Browsing through a course
generates new page requests to GALE, which interprets the requests as events that may update the user
model (changing things like knowledge, interest, suitability, etc.).

GALE uses plug-ins to adapt various file formats. By default there are plug-ins to adapt xml and more
specifically XHTML. There is also a plug-in that converts html to XHTML. Some plug-ins adapt specific tags
in an XML document, while others adapt an entire document to, for instance, contain layout (also possibly
based on the user model).

GALE can be extended to retrieve domain related information from any source. By default it supports storage
in a database (through Hibernate), in old AHA3 [20] files and in GDOM XML files [22]. The domain related
information contains all the instructions used by the adaptive engine to reason on the user model and to

8 http://groupme.org/grapple/doc/org/grapple/umf/client/Client.html
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update the user model. These instructions are expressed in Java code mixed with pseudo code (to easily
access domain information and user model).

Some of GALE's functions can be accessed through SOAP web services and/or through the GRAPPLE
Event Bus (GEB).

3.3.2 Services offered to other components

GALE offers web services for adding new courses and retrieving the available courses. GALE exposes its
internal event bus through the 'sendGaleEvent' method. For each course GALE can be asked to generate a
URL that serves as an entry point to start the course. The course itself is made available through servlets
and to the outside GALE acts as any normal web server. Access to the resources can be secured through

Shibboleth.
method GEB event response response Description
body method GEB event
body
updateCAM- | XML-formatted | updateCAM- A string Creates or updates part of the GALE
Model CAM model as | ModelResponse | containing a DM based on the model provided.
produced by ‘url = <URL>’
authoring tools or ‘exception =
<exception>’
construction
depending on
success or
failure. The
URL returned
in the event of
success is the
location of the
new course
getCourses | Empty or the getCourses- An IMS LIP Requests a list (or part of that list) of
first index in Response XML courses available in GALE. The
the list of document with | generated list is formatted as an IMS
courses and learning LIP document.
the number of activity
courses to descriptions
return as defined in
separated by a D7.2c
semicolon (e.g.
11;10)
getCourse- Empty getCourseCount- | The number of | Returns the number of courses
Count Response courses available in GALE.
available in
GALE
sendGale- A string sendGaleEvent- | A string Sends the specified events to the
Event representing Response representing Gale internal event bus. Gale events
the event to the result of consist of a method name and body.
send to the the event on The body is a semicolon separated list
GALE internal the GALE of elements. The format is
event bus internal event | '<methodname>:<bodyl>;<body2>;...".

bus

Semicolons in the contents of the
body elements should be escaped by
a backslash (ie. '\;"). The result of the
Gale event is a list of Strings and is
serialized in the same way as the
body.

Table 2: Methods provided by GALE API via GEB
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3.3.3 Services required from other components

GALE makes use of the GRAPPLE User Modelling Framework (GUMF) to query external user model
variables and to make some of its own user model variables public. To do so, GALE uses GUMF services to
store and retrieve GRAPPLE statements.

3.4 GRAPPLE Authoring Tool — GAT

3.4.1 Services offered to other components

The GRAPPLE Authoring Tool (GAT) offers a web service, GrappleAuthoringWs, for storing and retrieving
the different models, the DM, CRT and CAM models. In Figure 3 a schematic overview of the web service
and its methods is given. Below we will go into detail for each method and give the exact XSD. The whole
web service is described in GrappleAuthoring.WSDL.

5 GrappleAuthoringWs ZI ¥ GrapplefuthoringWSPortType
= GrappleAuthoringWSHttpSoapllEndpeint ## getModels
http://localhost:8080/ axis2//services/G... [l input parameters | [€] getModels
=> GrappleAuthoringWSHttpSoapl2Endpeint <11 output parameters | [€] getModelsResponse
8 logInUser
= GrappleAuthoringWSHttpEndpoint [I L#] input parameters (8] leglnUser
http://localhost:8080,/axis2/services/G... @ output parameters | [€ loginUserResponse
#E getModelsByQuery
[#linput parameters | [€] getModelsByQuery
EI <11 output parameters | [g] getModelsByQueryResponse
5 regsiterlser
[l input parameters | [€] regsiterUser
<11 output parameters | [g] regsiterUserResponse
& loadModel
[l input parameters | [€] loadModel
<11 output parameters | [€] loadModelResponse
@ saveModel
[#linput parameters | [&] saveModel
1l output parameters | [g] saveModelResponse
8 getUserByUUID
[#linput parameters | [g] getUserByUUID
<11 output parameters | [g] getUserByUUIDResponse

Figure 3: Schematic overview of authoring tool WSDL.

The XML format for the CAM external language is described in D3.3,

Method GEB event response method response Description
body GEB event
body

getModels A string getModelsResponse A list of Request a list of all
representing headers for all | models in the database
the type of models in the | that match a certain
models to database type.
fetch.
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getModelsByQuery | It takes a string | getModelsResponse An XML string | Requests a list of all
input containing a models in the database
parameter, the list of headers | that match a certain
specific query. for all models | query. The method will
At the moment in the be used to satisfy
the possible database that | specific requests from
queries have match the other components that
not yet been query cannot be solved with
decided. the general query
mechanisms.
loadModel The UUID of loadModelResponse The XML Fetches the XML
the model to string representation of the
be loaded representing model with the input
the requested | UUID.
model
saveModel The XML string | saveModelResponse A Boolean Saves the latest

of the model representing if | version of the model.
the save was
successful
getUserByuUuUID The UUID of getUserByUUIDResponse | The user Returns the user name
the user name of the of the user with the
user given UUID
deleteModel The UUID of deleteModelResponse A string, either | Deletes the model with
the model to “Deleted” or the given UUID from
be deleted “Failed” the database
regsiterUser The username, | regsiterUserResponse A Boolean Registers a new user
password, and representing if
email address the
of the user to registration
be created was
successful
loginUser The username | loginUserResponse The UUID of Authenticates user
and password the user if the
of the user login was
successful,
otherwise an
empty string
Table 3: Methods provided by GAT API via GEB

3.4.2 Services required to other components
The GRAPPLE Authoring Tool required the following services from the following tools:

The GRAPPLE User Modelling Framework (GUMF)

should provide a service for retrieving existing User

Model variables. The service should return the names and ranges of variables. The User Model contains
overlay variables over the DM or CAM as well as other free variables. Therefore the service has as optional
input, a concept or a whole course. If no input is given, only free variables will be returned.

The GAT will provide the author with a simple interface to explore the existing UM variables. Therefore the
ranges can be in textual format as the GAT will only display this information to the author.

The GRAPPLE Adaptive Learning Engine (GALE)

should provide a service for deploying courses in the

CAM (external) format. The GAT should be able to actively start the deploying process. The service should
take as input either the entire model as XML (converted to string), or alternatively the UUID of the model, in

the repository.
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3.5 GRAPPLE Visualisation — GVIS

The GVIS facility relies on the data collected from all the platforms in the GRAPPLE federation, through the
GUMF facility. All the process should work automatically, so no explicit interaction is expected with the users

for collecting data.
The only interaction is at runtime, when users could access different visualizations, based on their profiles.

Profile Type of Localization SpeC|f|g: view description
view provided
It's a indicator that could sum up the
Compact S ]
compact LMS Interface - situation or some very important
indicator L
aspects of the learner activities
The actual knowledge for all the
Actual concepts in the course related to the
knowledge learner. It is compared with the class
Learner average and with the expected level.
extensive | External dashboard Numbers of personal visit to the
Activities done resources available in the current LMS
course, with references as the average
of the class
The actual knowledge for all the
Actual concepts in the course of the class
knowledge average and related with the expected
Teacher/ level.
Tutor extensive External dashboard Aggregated numbers of visit to the
Activities done resources available in the current LMS
course.

Table 4: Methods provided by GVIS API via GEB (not exhaustive, only the ones implemented right now)

3.5.1 Teacher view
GVIS [21] is presented as a link in the interface, with the aims of opening a dashboard for accessing all the
available widgets.

Visualization {NEW) =

Paul: System Administrator

Open the monttotng link

Figure 4: the teacher view of GVIS.

Using the link ‘Open Dashboard’ the result is the opening of a new browser tab/window, with the
personalized detailed widgets, like in the following screenshot.
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€« C' | %% hitp:/igrapple.usiunet/EvIs/Dashboard index. php# » O- F-

[ Come iniziare [ ] CustomizeLinks [ ] FreeHotmail [ ) Windows Marketplace [ 7] Windows Media [ ] Windows [ Alri Preferiti

open Activities Activities

open Global Knowledge
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Figure 5: the teacher dashboard.

3.5.2 Learner view

GVIS is presented as a compact indicator plus a link in the interface, with the aims of opening a dashboard
for accessing all the available widgets for the learner profile.

Visualization (NEW) =

Micele : Learner

Learner 2,893
Aygerager 2,021
Expected: MaM

Knowledge

Cpen Dashboard

Figure 6: the learner view of GVIS.

Using the link ‘Open Dashboard’ the result is the opening a new browser tab/window, with the personalized
detailed widgets, like in the following screenshot.
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BT AR T, ¢ oo
€ C | % htp:/igrapple.usiunet/svisDashboardindes: php # > O F-
[ Come iniziare [ Customize Links [ ] Free Hotmal [ Windows Marketplace [ Windows Media [ Windows [ Atri Preferiti

_ ) i T
open knowledoe - texd Knowledge - graphic Knowledge - t =53

open Knowledge - graphical

open Knowledae [Detailed
Knowledge knowledge: 2 895 out of 2.021

Enowledge [Detailed]

Learnen
Auerage: 0,125
Expected: 0.795

n »

Eta Carinag Wenus Earth Moon({Earth) Deimos

Figure 7: the learner dashboard.

3.6 LMS

Referring to the scenarios described in 2.1, we are going to present how to execute them with the specific
LMS, focussing on the peculiarity of each of them.

Particular attention is addressed to the interface LMS - GRAPPLE.

3.6.1 elLex

The eLex version used for the integration with GRAPPLE is v.2009.1.3667.23340

3.6.1.1 Introduction of Shibboleth into eLex

Shibboleth consists of several individual components: the Identity Provider (IdP), Service Provider (SP), and
Discovery Service (DS). The Shibboleth eLex integration consists of installing the Service Provider for IIS:

Download the .msi Shibboleth SP installer from the Shibboleth download site.

Run the installer. It is recommended that you install the software to C:\opt\shibboleth-sp if
possible. The installer may not default to this drive letter. After rebooting, 11S should be configured for
basic support.

Add the filter using the Internet Services Manager console. Right click on the "Web Sites" icon on the
left, and bring up the Properties dialog. On the "ISAPI Filters" tab, add a new filter called Shibboleth
and specify the C:\opt\shibboleth-sp\lib\shibboleth\isapi_shib.dll library. The
priority should be High , and once the filter is loaded, make sure it appears in the list below the
sspifilt entry.

Map the .sso file extension to the ISAPI library so that virtual URLs can be specified to invoke the
extension handler for each web site. On the Home Directory  tab, add a script mapping using the
Configuration button. The Executable  box should point to isapi_shib.dll , and the
"Extension" can be set to anything unlikely to conflict, but .sso is assumed (and the dot must be
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included). You should NOT select the option to limit verbs, and you must uncheck the Check that
file exists box.

Add the Shibboleth ISAPI Extension to the list of permitted extensions in the list of allowed
extensions.

Restart 1IS and make sure the filter shows up with a green arrow once you access the site. Check
the Windows event log and/or the Shibboleth logs if it fails to load.

IIS may require that you manually install the script mapping and/or the filter itself at the site level,
rather than at the root of all the sites. You may also wish to do this to ensure that the filter only runs
on a subset of your web sites. shibd creates its own log at C:\opt\shibboleth-
sp\var\log\shibboleth\shibd.log and must have appropriate read and write permissions
itself for the entire installation directory.

You may need to add permissions to your installation directory for IIS to operate. There are a variety
of possible accounts IIS may run with at different times, and failure to set permissions may result in
crashes, the filter failing to load, or other odd behaviour. The IIS server processes need read access
to most of the installation, with the exception of your Shibboleth private key file(s). It also needs write
access to C:\opt\shibboleth-sp\vanlog\shibboleth to create the native.log file.

The primary configuration file for the filter and the Shibboleth daemon, shibd , will be located at
C:\opt\shibboleth-sp\etc\shibboleth\shibboleth2.xml . In order to configure
Shibboleth you'll need the site identifier that IIS has assigned to your website. If you're simply using
the default website this identifier is 1 (one). If you're not, you can find the identifier through the IIS
Manager tool by selecting the "Web Sites" folder and looking in the identifier column, on the right,
that corresponds to your website.

e.g.
<Site id="1" name="grapple.giuntilabs.com"/>

Change the entitylD attribute located in the <ApplicationDefaults> element to one that's
appropriate for your service. An https:// URL is recommended, ideally containing a logical DNS
hostname associated with your service that will not change over time as physical servers do.

e.g.

<ApplicationDefaults id="default" policyld="default" entitylD=http://grapple.giuntilabs.com/shibboleth
REMOTE_USER="eppn persistent-id targeted-id" signing="false" encryption="false">

Customize the various HTML error templates and error properties specified in the <Errors>
element.

e.g.

<Errors supportContact="p.tenerini@giuntilabs.com" logoLocation="/shibboleth-sp/logo.jpg" styleSheet="/shibboleth-
sp/main.css"/>

For testing purposes, it's simplest to start with a single IdP and point the SP to it by modifying the

"default" <Sessionlnitiator> in the file to it. Replace the entitylD attribute in the outer
element with the name of the IdP to use.
e.g.

<Sessionlnitiator type="Chaining" Location="/Login" isDefault="true" id="Intranet" relayState="cookie"
entitylD="https://pcwin889.win.tue.nl:8443/idp/shibboleth">
<Sessionlnitiator type="SAML2" acsIndex="1" template="bindingTemplate.htmI"/>
<Sessionlnitiator type="Shib1" acsIndex="5"/>
</Sessionlnitiator>

Supply or link to at least one IdP's metadata using one or more <MetadataProvider> elements.

e.g.

<MetadataProvider type="XML" url=http://pcwin889.win.tue.nl/moodle/grapple/idp-metadata.xml
backingFilePath="/etc/ shibboleth/idp-metadata.xml" reloadInterval="3600"/>
Adjust various session cache and session policy settings in the <Sessions> elements.

e.g.
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<Sessions lifetime="28800" timeout="3600" checkAddress="false" handlerURL="/Shibboleth.sso" handlerSSL="false"

exportLocation="http://grapple.giuntilabs.com/Shibboleth.sso/GetAssertion" exportACL="127.0.0.1" idpHistory="false"
idpHistoryDays="7">"/>

e.g.

<Handler type="Session" Location="/Session" showAttributeValues="true"/>

Populate the <ISAPI> element <Site> elements that reflect the IIS site/vhost configuration, and
then use the <RequestMapper> to apply content settings. IS has a design difference that
separates it from Apache: it provides no mechanism to securely establish the "canonical" properties
of a web site like its hostname. Instead it divides the web server into "site instances" that can have
properties like names and ports attached to them. The SP's portable internals don't understand the
concept of a "site", so to correct for this, a non-portable piece of XML configuration is included within
the <ISAPI> element that performs a mapping between a site instance number/ID and the
associated "canonical" virtual host information. Any time you manipulate the <ISAPI> configuration
section, you'll need to restart [IS completely. Verify that all of the machine accounts used by IIS have
read permission to the SP installation tree.

e.g.
<Host name="grapple.giuntilabs.com">

<Path name="elexGrapple/Shibboleth/Default.aspx" authType="shibboleth" requireSession="true"/>
</Host>

Note: in that case, http://grapple.qgiuntilabs.com/elexGrapple/Shibboleth/default.aspx is going to be
protecting by requiring a Shibboleth session.

Review and adjust the extraction and mapping of attributes to environment variables or headers
using the C:\opt\shibboleth-sp\etc\shibboleth\attribute-map.x ml file. The primary
mechanism by which the SP makes attribute and other session information available to applications
is by "exporting" the data to a set of environment variables or HTTP request headers that are
generally exposed to web applications using the CGI (Common Gateway Interface). Every request
header attached to the request was translated into a variable by normalizing it and prefixing it with
HTTP_. In according with the IdP provider, you have to define which variables the SP is able to
receive. For example you have to uncomment/add the variables below:

<Attribute name="urn:o0id:2.5.4.3" id="cn"/>

<Attribute name="urn:oid:2.5.4.4" id="sn"/>

<Attribute name="urn:0id:2.5.4.42" id="givenName"/>

<Attribute name="urn:0id:0.9.2342.19200300.100.1.3" id="mail"/>
<Attribute name="urn:o0id:2.5.4.10" id="0"/>

In that case, your SP is going to receive the variables above, and other Shibboleth variables. The
request services variable are HTTP_CN(common name), HTTP_SN(surname), HTTP_givenName
(given name), HTTP_mail (mail), HTTP_o (organization name).

n #$ |
System.Web.HttpRequest.ServerVariables !
" % & HTTP&
& HTTP_FOO_BA& & HTTP_FOOBAR

<ISAPI normalizeRequest="true" safeHeaderNames="true">

Assure that the 11S-specific setting called safeHeaderNames in the <ISAPI> configuration element
is set to true .
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-~ Once installation is complete, you'll need to run the Shibboleth daemon, shibd , at all times. shibd
is a console application that is usually installed as a Windows service. To run the process in console
mode for testing or to diagnose major problems, supply a -console  parameter when running it. If

shibd won't start, use the -check option from the command line to echo most logging information
to the console for debugging.

-~ You can test to ensure that the SP is running properly and the surrounding environment is correct by
accessing https://localhost/Shibboleth.sso/Status from the actual web server machine. Check the
hostname, port/scheme, and other information and verify that the shibd daemon can be contacted.
If this test is successful, then the software is ready for further configuration.

GiuntiLabs.eLex.Shibboleth API:

- The API has been designed to get the variables sent by the Identifier Provider.
Shibbolized login page:

The login page permits the eLex login and the Shibboleth login. The Shibboleth login redirect to the
Identifier Provider if the login hasn’'t been done before, otherwise redirect to the entry point
http://grapple.giuntilabs.com/elexGrapple/Shibboleth/default.aspx. Anyway, the entry point is the
gateway in Shibboleth for eLex.

Entry point http:/grapple.giuntilabs.com/elexGrapple/Shibboleth/default.aspx.

The entry point checks if the unique id of the Shibboleth authenticated user is associated to an eLex
user.

o If yes, eLex gets the control.
o If not, eLex asks if the user has just an eLex account.
If yes, eLex permits to associate the eLex account to the Shibboleth account.

If not, eLex permits to request an eLex account with the Shibboleth data.

3.6.1.2 Grapple Events registration from eLex

Developed an Event Listener web service: the web service stores the events broadcasted by the Grapple
Event Bus.

Developed a new GUI section on eLex able to register the EventEventListener web service on the
Grapple Event Bus.

3.6.1.3 Getting adaptive courses from eLex

Developed in the URL eLex courses a new GUI edit section.

The new GUI edit section permits to insert an URL by an Ajax pop-up.

The Ajax pop-up permits to get the list of adaptive courses provided by GALE.

The Ajax pop-up permits to select and associate the URL of the course selected to the eLex course.
3.6.1.4 User Modelling in eLex

Developed a new GUI section on eLex able to manage the group/variables events to be sent to GUMF.

If the user is in the eLex administrator group, the new GUI section displays the group events:
o Course Access
0 Test/Quiz
0 Registration
0 Learning Activity Access
The new GUI section permits the selection/unselecting of the group events.

o Ifagroup event is selected, means to make in the IMS LIP the variables of the group available.
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o If a group event is not selected, means to make in the IMS LIP the variables of the group
unavailable.

If the user is in the eLex teacher group, the new GUI section displays the variables events:
o Course Access
Creation date
Topic
0 Test/Quiz
Attempt
Topic
0 Registration
Gender
Date of birth
Street
Town
Postal code
Region
Country
0 Learning Activity Access
Creation date
Topic
The new GUI section permits the selection/unselecting of the variables events.
o If avariable event is selected, means to make in the IMS LIP the variable available.
o If a variable event is not selected, means to make in the IMS LIP the variable unavailable.
GiuntiLabs.eLex.Grapple API:
GiuntiLabs.eLex.Grapple.DataModel
0 API able to wrap the group events by eLex
GiuntiLabs.eLex.Grapple.GCC
0 API able to made and send the event to Grapple Event Bus/GUMF
GiuntiLabs.eLex.Grapple.Proxy
0 API able to communicate to Grapple Event Bus/GUMF

3.6.1.5 elLex GUI adaption
A GUI control, able to load the GVIS has been developed.

The GUI control displays the GVIS of the Shibboleth authenticated user.

3.6.2 CLIX

This section describes how the CLIX LMS from IMC, a Java-based J2EE web application, has been
integrated into the overall GRAPPLE infrastructure. As depicted in Figure 1 the integration of CLIX in
GRAPPLE can essentially be divided in a threefold task which is again highlighted in the following picture:
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Figure 8: Requirements for integration
As we can see, an LMS integrated in GRAPPLE needs
a Shibboleth service provider (Shibboleth SP)
an Event Listener

a GCC (Grapple Conversion Component)

3.6.2.1 Authentication via GRAPPLE IDP using Shibboleth Service Provider (SP) in CLIX

In order to centrally authenticate a user at the GRAPPLE Identity provider (IDP) an LMS integrated in
GRAPPLE needs to implement a Shibboleth service provider (SP) in charge of providing the LMS user with
this functionality to the LMS user. Innately, CLIX already comes with a Shibboleth software module
facilitating the user authentication using a Shibboleth Identity Provider (IDP). Hence, this section focuses on
configuration issues and caveats.

3.6.2.1.1 Technical aspects

The Shibboleth module of CLIX is based on the OpenSAML Java library in version 1.1 supporting
“developers  working  with the  Security  Assertion Markup Language (SAML)” (see
https://spaces.internet2.edu/display/OpenSAML/Home/).

3.6.2.1.2 Configuration

The key aspect allowing the CLIX Shibboleth module to communicate with the GRAPPLE IDP is the correct
configuration of the GRAPPLE identity provider. In order to correctly setup this connection we configured our
Shibboleth module as follows:

1. Setup the url to the GRAPPLE IDP
https://pcwin889.win.tue.nl:8443/idp/shibboleth

2. Define the single sign-on (SSO) service
https://pcwin889.win.tue.nl:8443/idp/profile/Shibboleth/SSO

3. Define the attribute service where the LMS can query for user attributes
https:/pcwin889.win.tue.nl:8443/idp/profile/SAML1/SOAP/AttributeQuery

4. Define the artefact resolution service resolving the requested attributes by the LMS
https://pcwin889.win.tue.nl:8443/idp/profile/SAML1/SOAP/ArtifactResolution

5. Define the certificate used to verify the communication messages

Here we used the X.509 certificate that is being issued by the GRAPPLE IDP and which can be
obtained from the XML-response at the IDP url (https://pcwin889.win.tue.nl:8443/idp/shibboleth)

6. Setup the certificate for CLIX authenticating CLIX as service provider to the IDP

In this step we have setup a simple PEM certificate using the functionality of the “java keytool”
whose documentation can be found at
http://java.sun.com/j2se/1.4.2/docs/tooldocs/windows/keytool.html

7. Define a user attributes mapping
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Last not least one has to specify how the user attributes provided by the GRAPPLE IDP shall be
mapped to the user attributes as available in CLIX. In the case of CLIX this mapping also specifies
that the common name attribute coming from the GRAPPE IDP is mapped to a special database
column called “EXT_SHIB_UID” being responsible for keeping the Shibboleth login of a user. An
extract of this attribute mapping can be found in the following XML snippet:

" # $%
o
()" $%
) $%
N+ 8%

Table 5: Shibboleth attribute mapping in CLXI

3.6.2.2 Setup CLIX to interact with the GRAPPLE communication facilities

Figure 8 shows that apart from the Shibboleth SP CLIX also needs to further components in order to
integrate with the GRAPPLE framework. Those two components are the GCC (GRAPPLE conversion
component) and the EventListener.

3.6.2.2.1 Register CLIX at the GRAPPLE Event Bus (GEB)

In order to facilitate CLIX to communicate with the GEB we first of all have to register our LMS at the GEB.
For this purpose we have to define the service endpoint of the GEB that CLIX shall connect to.

, $$-./01-1 1 202384 & !'$ + &
, $$ - ./01-1 1 2023%4 & ! $& 41+ &
, $3 1% $& & + & b5-
“# 6 7 (
Table 6: Registration of CLIX at the GEB
In Table 6 you can see that we specify a CLIX can register at and tell the GEB that CLIX
wants to subscribe to the events listed in the attribute. Off course one can add any event that

is conform with the GEB specification and interesting for the respective LMS. Moreover we configure

to be the service endpoint CLIX shall sent user events to. Finally GEB needs to know how
it can send to CLIX. Therefore we need to tell GEB that our EventListener is setup at the url specified in the
attribute

3.6.2.2.2 Technical aspects

As the GRAPPLE communication infrastructure, i.e. GEB uses SOAP messages to send GRAPPLE events
the CLIX components responsible for registering CLIX at the GEB and invoking the ,send“-methods of GEB
have been automatically created using the Eclipse WSDL2Java plugin
(http://sourceforge.net/projects/wsdl2javawizard/) allowing to automatically create Java classes
corresponding to the WSDL service descriptions available at the service endpoints as described in the above
table. The EventlListener which is needed on the LMS side has been developed using the Java AXIS
framework for SOAP communication (http://ws.apache.org/axis/index.html) and follows the WSDL
description described in section Error! Reference source not found.

A key aspect of facilitating communication between the LMS and the GRAPPLE Event Bus is the
requirement that the LMS shall inform the GRAPPLE infrastructure about user events occurring on the LMS
side. As there was no uniform way to do so, a GRAPPLE Conversion Component (GCC) has been defined in
t D5.2b. Hence, in order to obey the respective specification what user events are considered relevant and
what information shall be transmitted CLIX has also to implemented ist own GCC. Thus the GCC is an
integral component if it comes to sending user events to GRAPPLE and receive events from GRAPPLE via
the GEB.

3.6.2.23 GCC

For CLIX the respective GCC had to be a Java-based implementation. The installation and configuration can
be seen in D5.2b (section 3.2, page 20). Essentially the GCC wraps the IMS-LIP specification using the Java
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Castor project (http://www.castor.org/) to create Java entities from the respective IMS-LIP schema. The
Java-based GCC implementation has also been used by SAKAI LMS and GUMF for handling GRAPPLE
communication regarding SOAP messages containing IMS-LIP information. One of the major features of the
GCC implementation is the serialisation and deserialisation of IMS-LIP XML files to Java entities. This
functionality is expressed in the UML class diagram as shown in the following figure:

grapple. LIPFactary

- instance

+ LIPFactory()
+ getinstancel)
+ main(]

+ exportToFilel) AR
+ exportToFilel) '

+ exportToFile) instance
+ exportToFilel) "

+ exportToString() P !

+ exportTolIP(

+ importFromFilel)

+ importFromString ()

+ importlserEventFromString )

+ importlserEventFromFilel)

+ createl)serEventFromLearnernformation)

Figure 9: Main functionality of the CLIX GCC implementation

From the above class diagram one can see that the LIPFactory class from the GCC enables CLIX to import
and export IMS-LIP xml files and convert them respectively.

3.6.2.2.4 Send events to GRAPPLE via GEB

send SOAP
message to
GEB

Conversion
to IMS LIP
using GCC

[is not public]

Figure 10: Activity Diagram: Send Events from CLIX to GEB

The necessary steps to send events from CLIX to GEB can be seen in Figure 10. In order to track user
events in CLIX and send them to the GRAPPLE framework we modified each relevant section where CLIX
tracks user behaviour (Activity “User event”). At those sections we can check whether the CLIX administrator
allowed those events to be publicly communicated to the GEB and triggered a conversion of the respective
event to IMS LIP format using our GCC implementation (Activity “conversion to IMS LIP using GCC"). Finally
the created IMS-LIP information is put in the body of a SOAP message and send to the GEB.

3.6.2.2.5 Retrieve adaptive courses from GALE via GEB

In order to display adaptive courses from the GRAPPLE adaptive engine (GALE) in CLIX we proceed as
depicted in the following figures:

Receive Event
'getCoursesResponse’

Trigger Event
'getCourses’

Export IMS-LIP
To File

Extract IMS-LIP

Figure 11: Export received events in CLIX
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At first, the ,getCourses” event needs to be triggered and sent to the GEB: As CLIX has registered at GEB to
listen for the event ,getCoursesResponse” the CLIX Eventlistener now catches the event, extracts the IMS-
LIP information from the message body and exports the content in a corresponding XML file.

Import IMS-LIP Extract Activities
from File from File

Figure 12: Import adaptive courses in CLIX

Read IMS-LIP
XML Files
in Queue

CRON Trigger

bt edBiport GALE
course to
CLIX

In a second step CLIX triggers a scheduled job (e.g. every 5 hours) scanning the IMS-LIP XML files the
Eventlistener has previously stored in the file system. Those XML-files are deserialized again such that the
IMS-LIP information is available as a Java entity and can then be accessed programmatically. In a last step
CLIX checks whether the ID of the adaptive course is already present in the CLIX database. If this is the
case, the course does not need to be reimported again. If however, the adaptive course is not yet in the
CLIX database it is mapped into an internal CLIX course format. As a such it can be imported into the
database and subsequently be offered to the CLIX users as if it was a regular course.

3.6.2.3 User Modelling in CLIX

CLIX could also communicate with GUMF via GEB or via a direct Java interface. But so far no direct query
has been implemented.

3.6.2.4 CLIX GUI adaption

The adaptive courses that have been imported into CLIX (see section 3.6.2.2.5) have also been modified in
such a way that the course overview page for each course also includes the information as presented by the
GVIS component.

, 3008 %

% 9:: 4< = %
$ %
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%
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, $% 1 1 $4< $54# 8 4 # 8%
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Table 7: Include a GVIS widget in CLIX

If the user enters course, CLIX automatically checks whether this course is an adaptive one and displays the
GVIS widget that has been included in the underlying web page of this course. The widget is provided with
the respective parameter and included in an iframe as indicate in the code snippet in Table 7: Include a
GVIS widget in CLIX.

3.6.3 Claroline

The integration of GRAPPLE in Claroline requires the installation of two specific modules :
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the GRAPPLE main application that allow creating and managing a lesson
the GRPPLAP applet module needed to collect and send data to the GEB

When these 2 modules are installed, the administrator needs to setup different options like the address of
the GRAPPLE Web services, the privacy settings for the data sent to GEB.

» Module settings : Grapple Module

Global settings Local settings About

Display Settings Web Sernvices Quiz privacy View all

GEB Websenvice ©  |pttp://pewing30 win tue nl:8081/GrappleEventBus/eventGEE (string) URL ofthe GEB Webservice

GEB ‘U'EU’ebSENiC}E http:/vmelab10_usilu.net/GVIS/devel/GAdapter/GAdapter. w] (string) URL ofthe GEB Webservice {courses)
courses) -

Save: | Ok Cancel

Figure 13: integration of GRAPPLE in Claroline

3.6.3.1 Introduction of Shibboleth into Claroline

The integration of Shibboleth needs to install and configure the Shibboleth authentication driver.

First, you need to copy the file claroline\auth\exauth\shibboleth\conflauth.shibboleth.conf.php.dist to
platform\confisso\shibboleth.conf.php.

After that, you need to edit the setup the configuration in the file.

$driverConfig['shibboleth]['driver'] = array(
‘enabled' => true,
‘url' => 'https://pcwin889.win.tue.nl:8443/idp/profile/SAML2/POST/SSO',
‘name'=> 'Grapple Login (Shibboleth)’,
‘class' => 'shibbolethDriver'

The "URL" is the adresse oft he SSO provider. The "name" is the text displayed in the button to login. There
are the 2 variables that need to be setup.

After that, a button will appears on the login page that able to connect to the Shibboleth provider.

Claroline

#Claroline Login

Authentication :
XyZ

User name
» Platform Courses
Password
Categories
= Sciences (2) Enter
Search from keyword : Lost passward
Search Create user account

Grapple Login (Shibboleth)

Administrator for Claroline : Dimitri Rambout
Fowered by Claroline © 2001 - 2010

Figure 14: The Claroline login page
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3.6.3.2 Grapple Events registration from Claroline

The events are sent when some actions are made in Claroline. The user login, user logout, result of a test, ..
will create events and will be sent to the GEB.

Privacy of events sent can be setup in the configuration of the module.

» Module settings : Grapple Module

Global settings Local settings About

Display Settings Web Semices Quiz privacy  View all

Specify which event you want to send on the Grapple Event Bus

Quiz start time © @ Yes Enable to send the start time of a Quiz
O No
Quiz stoptime ©: @ Yes Enable to send the stop time of a Quiz
© No
Number of Quiz attempts © @ Yes Enable to send the number of attempts of a Quiz
© No
Result of the Quiz © @ ves Enable to send the result of a Quiz
© No
Minimum score of the Quiz © @ Yes Enable to send the minimum score of a Quiz
© No
Maximum score of the Quiz © @ Yes Enable to send the maximum score of a GQuiz
O No
Completion threshold of the @ veg Enable to send completion treshold of a Quiz
QUiz: @ g
Title of the Quiz © @ Yes Enable to send title of a Quiz
© No
Description of the Quiz ©: @ Yes Enable to send description of a Quiz
© No

Save Ok Cancel

Figure 15: The Claroline event list page

3.6.3.3 Getting adaptive courses from Claroline

When the two modules are installed and configures, the teacher can add a GRAPPLE course by creating a
learning path in a Claroline course space. The Learning Path tool in Claroline allows the teacher to link
resources ( Claroline documents and exercises, GRAPPLE course, ...) and define the path to navigate
between them by the way of branching conditions or prerequisites.

To add a GRAPPLE course as a resource in a learning path, the teacher has to click on “Import a GRAPPLE
course” to get a list of available GRAPPLE courses, choose the course he wants to add in this list and clic
on the import button.
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» Learning Path
test

[E1 Programming { http://pcwins30.win_tue nl-8080/gale/concept/gale-/igale tue nlfcam/DavidTestCAM/Pragramming)

[ programming-anguage { http:/fpcwing30 win tue nl-8080/gale/concept/gale://gale tue_nl/cam/DavidTestCAM/programming-language)

[ Milkyway { http://pcwin530.win_tue nl:8080/gale/concept/gale-//gale tue nlicamMlilkyWayTestF/Millkyway)

[E1 Milkyway ( http://pcwin530.win_tue nl:8080/gale/concept/gale-//gale tue nlicam/V Vay_CAM!

[E] Milkyway { http://pcwin530.win_tue.nl:8080/gale/concept/gale-//gale tue nlicamMlilkyWay_CAN
Import

Vilkyway)

fMilkyway)

[ Play path | # Edit path settings | Add chapter | g;\dd item(s) | Import a Grapple course

Item Modify Delete Prerequisites Visibility Move Order
[&] Sample exercise 7 ® z Y -
E 7 x = Y A -
B Test ) * = G ~

Figure 16: The Claroline page for importing a GRAPPLE course

3.6.3.4 User Modelling in Claroline

Claroline could also communicate with GUMF via GEB. But so far no direct query has been implemented

3.6.3.5 Claroline GUI adaption

An iframe is displayed in the TOC of every Learning Path to display the GVIS. The iframe is loaded with the
correct parameter to display the adaption.

3.6.4 Moodle

3.6.4.1 Introduction of Shibboleth into Moodle

Moodle is already adapted for using the Shibboleth authentication method, so setting up it is a quite easy
task, when the IdP is ready and you have .

Inside Moodle, logged in as user with full administrative privileges, it means only todo the following steps:
Activate the core module to use Shibboleth as one of the available authentication method
Modify the parameters inside the “Site Adminstration”  “Users”  “Shibboleth”:

o0 Mapping the correct fields in Shibboleth session to the Moodle internal parameters, like
Username (mandatory), First Name, Surname, Email address, Institution ...(all optional)

o Indicating the IdP to refer in the “Identity Provider” field (something like
urn:mace:organizationl:providerlD, GRAPPLE, https://name.domain.ext/shibboleth_path

Save all the modification.
In order to allow users, like local administrator, to login with the usual method, we did not activate the

automatic and exclusive use of the Shibboleth, instead we provide a link on the front page of our Moodle

platform for logging in with the Shibboleth method, that should be clicked after the correct creation of a
identification session, like in Figure 17.
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« C iy http:/fgrapple.usiunet/moode 197/

[ Come iniziare [ 7 Customize Links [ ] Free Hotmail

Gdev1

[ windows Mar

Shibboleth2 login

Corsi disponibili
LOGIN

GRAFFLE 1
Teacher. Paul Pa
Teacher: Carl Ca

Figure 17: Moodle login page

3.6.4.2 Grapple Events registration from Moodle

A module for interfacing with the GEB was wrote for Moodle. It is in charge of three duties:

converting the data from the internal format to valid message for the GRAPPLE components

interpretation,

connecting to the Web-Service interface of the GEB, and

broadcast the queue of messages as soon as possible, based on scheduling policy instanciated in

the module.
The module allows some configurations for the administrator:
indicate where the GEB service is located
decide what is the maximum amount of logs to export at once
choose which type of data should be exported

And some to the teacher of the current course:

activate and deactivate every single resource (respectfully of the administrator choices), individually

or in groups based on the typology

i Configuring a block in GRA. .

€ C' | ¥¥ http:/grapple.usiu.net/moodie197/coLrse iew. phpfid=28instanceid=25asessk ey =xpwEZCK\WPgRblockaction =corfig
) Come iniziare 7} Customize Links  [) Free Hotmail [) Windows Marketplace  [) Windows Media  [) Windows

GRAPPLE 1
GRAPPLE-dev1 » GRPOO1

Configuring a GExporter block

All/None

quiz  AllfNone
O SolarSysteminterest_test.quizScore
sun.quizScore

resource  All{None
[ extemnal link - Search Engine

Save changes

loadle Does for this page
Moadle Docs for this pag

Vou are logged in as Paul PaullastName (Logout)

Home

forum Il this type of objectis disabled by the global configuration

» O K~
[ Ak Preferiti

Youare logged in as Paul Paullastiame (Logout)

Figure 18: Moodle resource exporting
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3.6.4.3 Getting adaptive courses from Moodle

A new type of resource was deployed in order to include the adaptive GALE courses in the Moodle interface.

The choice was to use the already available external resource module, due to their similarity, being an URL
to present inside the window. The only difference is in the view for selecting between the available
resources, that should query the GALE through the event bus to retrieve the full list of available courses. The
deployed solution applied a buffered approach, in order to minimize the network load and speed up the
selection process, with the option to manually reload the archive on request, like in the following image.

) GRPODI: Editing Resource \\1 Y

* C' | ¥ htip:/igrapple.usi.net/moodie 197 /course/modedit php?add=resourcegtype=GRAPFLE&COUrse= 2R section= 1&returm =0 » O~ F
[ Come iniziare [ ) Customize Links [ ) Free Hotmail [ ) Windows Marketplace [ ) Windows Media [ ) Windows (£ ki prefe
GRAPPLE 1 You are logged in as Paul PaulLastName (Logout)

GRAPPLE-dev1 » GRPOO1 i~ Resources - Editing Resource

EBAdding a new Resource to topic 1@
GRAPPLE resource

MName of the GRAPPLE resource*

[ Chovse & new GRAPPLE resource from the availble list... |

[ Update the list of available GRAPPLe resources |

%2 [[GRAPPL Echoose]] - Google Chrome Googen =y IEN s |
‘
il E/GRAPPLEresource_local.php?URI=id_reference@name=id_name
-~
General information about the GRAPPLE resources
O Programming last seen: 2010-05-23 09:36:14 0 hour(s) ago
O programming-language last seen; 2010-05-23 09:26:14 0 hour{s) ago
© Milkywary last seer: 2010-05-23 09:36:14 0 hour(s) ago
O Milkeyway last seen; 2010-05-23 09:26:14 0 hour{s) ago
O Milkywzry last seen; 2010-05-23 09:36:14 0 hour(s) ago
Select the chosen GRAPPLE resource | )
]
-

« required fields in this form marked*

Figure 19: Moodle selection of adaptive courses

3.6.4.4 User Modelling in Moodle

No user modeling facilities is provided by Moodle itsalf, it only includes the GVIS interface to represent the
model calculated in the GUMF central repository of the GRAPPLE environment.

3.6.4.5 Moodle GUI adaption

No specific adaptation of the interface of the Moodle core code was implemented to allow it working with the

GRAPPLE infrastructure. Every new piece of code, function or modification, is concentrated to the maximum
extension possible in a module and/or block (unfortunately it was not possible to follow strictly this approach

for everything), in order to maintain the compatibility of the platform with the mainstream official release. This
is a choice we perceive could help in maintain and adapt the developed code to new improvement or version
of the Moodle LMS.

3.6.5 Sakai

Most of the functionality that isn't part of the core system in Sakai is delivered trough “tools”.

The required Grapple functionality is a tool as well. All of the source code is located on the Grapple SVN
server. [ https://svn.win.tue.nl/viewvc/GRAPPLE/L MSconnectors/sakai/ ].

1. MySQL
The grapple tool requires a couple of new tables in the MySQL database. The scripts can be found in
the source folder at “mysql.sql”
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2. Grapple Tool
When the source code has been checked out, it can be compiled by going into the “grapple”
directory and executing the command: “mvn clean install”. [ Maven is required -
http://maven.apache.org/ ]
If you've already setup Sakai and are following the usual guidelines, the tool can be deployed by
executing “mvn clean install sakai:deploy” .
If you don't have this setup, the first command will generate a war file. This is located under
“.Jtool/m2-target/grapple-tool-.0.1.war”, copy it in your “tomcat/webapps” folder and the file will
automatically be deployed.
3. Sakai
When all of the above has succeeded, we suggest you do the following things.
Some of these things might not work untill you've completed the shibboleth procedure.
For a more detailed overview look at the Ul integration doc.
1. Add the Grapple tool to the Administration WorkSpace.
Sites > ladmin > Pages > New Page > Name it Grapple + Tools > New Tool > Grapple >
Save
2. Add the Grapple tool to all the users their dashboard.
Sites > luser > Pages > Home > Tools > New Tool > Grapple > Save
3. Go to you Administration Workspace to the Grapple tool and register the listener. This will
ensure communication between GEB and Sakai.

3.6.5.1 Introduction of Shibboleth into Sakai

Running Sakai 2 with Shibboleth in front of it is really just a matter of following the excellent guide from
Ekaterina Vasilyeva (see appendix) and applying a small patch to the Sakai login tool.

To have a working Sakai 2 installation with Shibboleth you will need the following things
1. Apache httpd
If you are running Sakai in a production environment you should already be running Apache in front of it.
B , Do - C 1

D9

There are a couple of things that need to be done.
Everything has to run over https so set up all the usual certifications.
JkMount everything (/*) to the ajp12_worker.

JkMount /* ajp12_worker

Don't forget to unmount all the shibboleth related URL's!
Otherwise all requests to the Shibboleth URL's will point to tomcat and our own Shibboleth Service Provider
(SP) will never be used.

JkUnmount /Shibboleth* ajp13_worker
JkUnmount /shibboleth-sp/* ajp13_worker

If you are running the Shibboleth 2 SP then you might notice that it doesn't set the attributes on the request
anymore. It exposes them trough Environment Variables.
These need to be sent to Tomcat. This can be done trough the mod_jk and it's JKEnvVar command.

JKEnvVar mail
JKEnvVar o
JKEnvVar sn
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JKEnvVar givenName
JKEnwVar cn

These are attributes that the Grapple IdP exposes. For other Shibboleth IdP's this might be different..
In this case the cn one is particularly interesting (See later)

2. Tomcat
Just setup your nomal tomcat installation as you would for any other Sakai install.
Modify the Connector tag:

The port attribute should be set to 8009
The tomcatAuthentication attribute should be set to false.
People seem to have different opinions on on how this should be done.

| just did the following to the ../tomcat/conf/server.xml

<Connector port="8009" tomcatAuthentication="false"

request.tomcatAuthentication="false" URIEncoding="U TF-8"
enableLookups="false" redirectPort="8443" protocol= "AJP/1.3" />
3. Sakai

Normal Sakai installation with a (modified) Stockholm patch”.
The Stockholm patch expects the attributes sent back from the Shibboleth IdP to be in the request headers.
That's probably because it used to work with the old version [ Shibboleth 1].

With the new Shibboleth 2 version this has been disabled.
By default it will expose the attributes as Environment Variables.

These have to be exposed on the request as attributes via the mod_jk JKEnvVar command. (See previous)
Once these are available you can do request.getAttribute("givenName").toString() ..
Trying to do a request.getAttributeNames will NOT work.

You will have to setup Sakai to use the container login as well.

This can be done by setting the following properties in ../tomcat/sakai/sakai.properties

| appended the following to the bottom and remove all the ones who were already there. (To keep things in
one place)

login.redirect.url=/index.html
login.use.xlogin.to.relogin=false
container.login=true
container.auth=true
top.login=false
login.text=Shibboleth Login

4. Shibboleth

By default shibboleth expects an 'eppn' attribute which points to the unique ID identifying the user.

This is the REMOTE_USER which they talk about in the shibboleth documentation.

This needs to be changed in the shibboleth2.xml file. There is an ApplicationDefaults element somewhere in
the XML file. This has an attribute called REMOTE_USER set to "eppn persistent-id targeted-id".

E https://svn.win.tue.nl/repos/GRAPPLE/LMSconnectors/sakai/grapple/login-patch.diff
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Change it to "cn persistent-id targeted-id" (Basically eppn -> cn)
Note: This is because the Grapple IdP returns a 'cn' attribute instead of the default 'eppn’ one.

There were also whole bunches of AttributeRule's in that file which we removed.

They were trying to express rules on attributes that weren't being send over from the Grapple Identity
Provider.

5. User integration

Because we can't hook into a Personal Directory (like LDAP) we don't have all the user information sitting in
the database.

This means that when a user logs in for the first time (through Shibboleth) that he or she won't exist in the
Sakai databases.

That's what the Stockholm patch is for. When it detects a successful log-in but no related user record, it will
automatically create one.

This of course leads to some interesting problems. Users won't be findable in the system when they have
never logged in the system.

3.6.5.2 Grapple Events registration from Sakai

Sakai communicates with the Grapple Framework through the Grapple Event Bus (GEB).
This is a two-way communication system.
Since the GEB exposes a SOAP Service we can send events too the Grapple Framework.

However, if we want to receive asynchronous events as well, we need to expose a SOAP endpoint ourselves
so that the GEB has a contact point for us.

Sending events

Because there is a WSDL file available we're able to generate the necessary java classes. There are a
couple of options you have. I've chosen to use soapUl from eviware. Since Sakai still uses Axis 1.x (I think
1.3) you will have to generate those.

Once this was done I've brought them in my Sakai tool as a second source folder at src/generated/jaxws .

I've also created a small utility class called EventBusSendEvents which is a singleton that allows you to send
GrappleEvents (single's or a List thereof.)

Receiving events

There is a class called SakaiListener which has the correct annotations on it to bring it up with the correct
WSDL output that the GEB can understand.

Sakai is only interested in listening to 1 event and that is the "getCoursesResponse" one.
This "event" shows us all the courses that are available in GALE.

3.6.5.3 Getting adaptive courses from Sakai

! .l ;4 A+ -
1
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In our listener when we detect a getCoursesResponse event we parse the courses out of the message body.
We then fetch all the courses we already know about from our database and insert the new ones.

The first step can be initiated by an admin user from the Ul, the second step happens in the back-end in the
SakaiListener.

3.6.5.4 User Modelling in Sakai

The involvement for Sakai within Grapple is mainly as a publisher of data. GUMF is therefor mainly used as
a storage mechanism for the events it produces. Sakai doesn't interact with the GUMF directly.

3.6.5.5 Sakai GUI adaption

The GVIS tool is displayed when a user clicks the little information icon next to a course.
This has been done trough i-frames which results in nasty warnings in almost all of the browsers. The user
has to add an exception to his browser security.
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4 APPENDIX — interfaces and data structures (WSDL a nd XSD)

4.1 eventEventListener

eventEventListener is a web service located on the eventListener present at the GAT, GUMF, LMS and
GVIS sides. It processes the events that have been rerouted by the GRAPPLE Event Bus to all the
GRAPPLE components.

4.1.1 eventDispatchedRequestMsg.xsd
The following xsd describes the request message managed by the eventEventListener webservice.

<?xml version="1.0" encoding="utf-8" ?>

<l--Created with Liquid XML Studio 6.1.18.0 - FREE Community Edition
(http://www.liquid-technologies.com)-->

<xsd:schema xmlns:tns ="http://xml.netbeans.org/schema/entListenerDefinit ion"
elementFormDefault ~ ="qualified"

targetNamespace ="http://xml.netbeans.org/schema/entListenerDefinit ion"

xmlns:xsd ="http://www.w3.0rg/2001/XMLSchema">
<xsd:complexType name="eventRequestMsg">
<xsd:sequence >

<xsd:element = name="eventld" type ="xsd:string" />

<xsd:element minOccurs ="0" name="previousldEvent" type ="xsd:string" />
<xsd:element name="method" type ="xsd:string" />

<xsd:element  name="body" type ="xsd:string" />

</ xsd:sequence >
</ xsd:complexType >
<xsd:element name="eventRequestMsg" type ="tns:eventRequestMsg" />
</ xsd:schema >

4.1.2 eventEventListener.wsdl

The following wsdl describes the eventEventListener messages referencing its schemas, the ports and its
operations.

<?xml version="1.0" encoding="UTF-8" ?>
<definitions name="eventEventListener"
targetNamespace ="http://j2ee.netbeans.org/wsdl/GEB/eventEventListe ner"
xmins ="http://schemas.xmlsoap.org/wsdl/"
xmins:wsdl  ="http://schemas.xmlsoap.org/wsdl/"
xmlns:xsd ="http://www.w3.0rg/2001/XMLSchema"
xmins:tns  ="http://j2ee.netbeans.org/wsdl/GEB/eventEventListe ner
xmlns:ns ="http://xml.netbeans.org/schema/entListenerDefinit ion"
xmlins:plnk  ="http://docs.oasis-open.org/wsbpel/2.0/pInktype">
<types >
<xsd:schema
targetNamespace ="http://j2ee.netbeans.org/wsdl/GEB/eventEventListe ner>
<xsd:import
namespace ="http://xml.netbeans.org/schema/entListenerDefinit ion"
schemalocation ="eventDispatchedRequestMsg.xsd"/>
</ xsd:schema >

</ types >
<message name="eventEventListenerOperationRequest">
<part name="eventRequestMsg" type ="ns:eventRequestMsg"/>

</ message >

<portType name="eventEventListenerPortType">
<operation name="eventEventListenerOperation">

<input name="inputl"
message ="tns:eventEventListenerOperationRequest"/>

</ operation >

</ portType >

<plnk:partnerLinkType name="eventEventListener">
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<!I-- A partner link type is automatically generated when a new port type
is added. Partner link types are used by BPEL proce sses.
In a BPEL process, a partner link represents the in teraction between the BPEL
process and a partner service. Each partner link is associated with a partner
link type.
A partner link type characterizes the conversationa | relationship between two
services. The partner link type can have one or two roles.-->

<plnk:role name="eventEventListenerPortTypeRole"
portType ="tns:eventEventListenerPortType"/>
</ plnk:partnerLinkType >
</ definitions >

4.1.3 eventEventListenerWrapper.wsdl
The following wsdl file imports the previous wsdl document using the import element from WSDL schema.

<?xml version="1.0" encoding="UTF-8" ?>

<definitions xmins ="http://schemas.xmlsoap.org/wsdl/"

xmins:wsdl  ="http://schemas.xmlsoap.org/wsdl/"

xmlns:xsd ="http://www.w3.0rg/2001/XMLSchema"

xmins:tns  ="http://j2ee.netbeans.org/wsdl/GEB/eventEventListe ner"
xmins:ns ="http://xml.netbeans.org/schema/entListenerDefinit ion"

xmlins:plnk  ="http://docs.oasis-open.org/wsbpel/2.0/pinktype"

name="eventEventListener"

targetNamespace ="http://j2ee.netbeans.org/wsdl/GEB/eventEventListe ner>
<wsdl:import namespace ="http://j2ee.netbeans.org/wsdl/GEB/eventEventListe ner"
location ="eventEventListener.wsdl"/>

<wsdl:binding name="eventEventListenerBinding"

type ="tns:eventEventListenerPortType">

<soap:binding xmlins:soap ="http://schemas.xmlsoap.org/wsdl/soap/"

transport  ="http://schemas.xmlsoap.org/soap/http" style ="rpc"/>
<wsdl:operation name="eventEventListenerOperation">
<soap:operation xmins:soap ="http://schemas.xmlsoap.org/wsdl/soap/"

soapAction ="eventEventListenerOperation_action"/>
<wsdl:input name="inputl">
<soap:body xmins:soap ="http://schemas.xmlsoap.org/wsdl/soap/"
namespace ="http://j2ee.netbeans.org/wsdl/GEB/eventEventListe ner"
use ="literal"/>
</ wsdliinput >
</ wsdl:operation >
</ wsdl:binding >
<wsdl:service name="eventEventListenerService">
<wsdl:port name="eventEventListenerPort"
binding ="tns:eventEventListenerBinding">
<soap:address  xmins:soap ="http://schemas.xmlsoap.org/wsdl/soap/"
location ="REPLACE_WITH_ACTUAL_URL"/>
</ wsdl:port >
</ wsdl:service >
</ definitions >

4.2 eventGEBListener

eventGEBListener is a web service provided by the GRAPPLE Event Bus. It generates an event with
additional information to be rerouted by the GRAPPLE Event Bus to all the GRAPPLE components.

4.2.1 eventRequestMsg.xsd
The following xsd describes the request message managed by the eventGEBListener webservice.

<?xml version="1.0" encoding="utf-8" ?>

<!--Created with Liquid XML Studio 6.1.18.0 - FREE Community Edition
(http://www.liquid-technologies.com)-->

<xsd:schema xmlns:tns ="http://xml.netbeans.org/schema/entListenerDefinit ion"
elementFormDefault  ="qualified"
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targetNamespace ="http://xml.netbeans.org/schema/entListenerDefinit ion
xmlns:xsd ="http://www.w3.0rg/2001/XMLSchema">
<xsd:complexType name="eventRequestMsg">
<xsd:sequence >

<xsd:element  minOccurs ="0" name="previousldEvent" type ="xsd:string" />
<xsd:element name="method" type ="xsd:string" />
<xsd:element  name="body" type ="xsd:string" />

</ xsd:sequence >
</ xsd:complexType >
<xsd:element = name="eventRequestMsg" type ="tns:eventRequestMsg" 1>
</ xsd:schema >

4.2.2 eventResponseMsg.xsd
The following xsd describes the response message provided by the eventGEBListener webservice.

<?xml version="1.0" encoding="utf-8" ?>
<!--Created with Liquid XML Studio 6.1.18.0 - FREE Community Edition
(http://www.liquid-technologies.com)-->
<xsd:schema xmlns:tns ="http://xml.netbeans.org/schema/eventResponseMsg"
elementFormDefault  ="qualified"
targetNamespace ="http://xml.netbeans.org/schema/eventResponseMsg"
xmlns:xsd ="http://www.w3.0rg/2001/XMLSchema">
<xsd:complexType name="eventResponseMsg">
<xsd:sequence >
<xsd:element  name="idAssignedEvent" type ="xsd:string" />
</ xsd:sequence >
</ xsd:complexType >
<xsd:element = name="eventResponseMsg" type ="tns:eventResponseMsg" 1>
</ xsd:schema >

4.2.3 eventGEBListener.wsdl

The following wsdl describes the eventGEBListener messages referencing its schemas, the ports and its
operations.

<?xml version="1.0" encoding="UTF-8" ?>
<definitions name="eventGEBListener"
targetNamespace ="http://j2ee.netbeans.org/wsdl/GEB/eventGEBListene r
xmins ="http://schemas.xmlsoap.org/wsdl/"
xmins:wsdl  ="http://schemas.xmlsoap.org/wsdl/"
xmins:xsd ="http://www.w3.0rg/2001/XMLSchema"
xmins:tns  ="http://j2ee.netbeans.org/wsdl/GEB/eventGEBListene r
xmins:nsO  ="http://xml.netbeans.org/schema/eventResponseMsg"
xmins:ns ="http://xml.netbeans.org/schema/entListenerDefinit ion
xmins:plnk  ="http://docs.oasis-open.org/wsbpel/2.0/pinktype">
<types >
<xsd:schema
targetNamespace ="http://j2ee.netbeans.org/wsdl/GEB/eventGEBListene r's
<xsd:import
namespace ="http://xml.netbeans.org/schema/entListenerDefinit ion
schemalocation ="eventRequestMsg.xsd"/>
<xsd:import
namespace ="http://xml.netbeans.org/schema/eventResponseMsg"
schemalocation ="eventResponseMsg.xsd"/>
</ xsd:schema >
</ types >
<message name="eventGEBListenerOperationRequest">
<part name="partl" type ="ns:eventRequestMsg"/>
</ message >
<message name="eventGEBListenerOperationResponse">
<part name="partl" type ="ns0O:eventResponseMsg"/>
</ message >
<portType name="eventGEBListenerPortType">
<operation name="eventGEBListenerOperation">
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<input name="inputl"
message ="tns:eventGEBListenerOperationRequest"/>
<output name="outputl"
message ="tns:eventGEBListenerOperationResponse"/>
</ operation >
</ portType >

<plnk:partnerLinkType name="eventGEBListener">
<l-- A partner link type is automatically generated when a new port type

is added. Partner link types are used by BPEL proce sses.
In a BPEL process, a partner link represents the in teraction between the BPEL
process and a partner service. Each partner link is associated with a partner
link type.
A partner link type characterizes the conversationa | relationship between two
services. The partner link type can have one or two roles.-->

<plnk:role name="eventGEBListenerPortTypeRole"
portType ="tns:eventGEBListenerPortType"/>
</ pInk:partnerLinkType >
</ definitions >

4.2.4 eventGEBListenerWrapper.wsdl
The following wsdl file imports the previous wsdl document using the import element from WSDL schema.

<?xml version="1.0" encoding="UTF-8" ?>

<definitions xmlns ="http://schemas.xmlsoap.org/wsdl/"

xmins:wsdl  ="http://schemas.xmlsoap.org/wsdl/"

xmins:xsd ="http://www.w3.0rg/2001/XMLSchema"

xmins:tns  ="http://j2ee.netbeans.org/wsdl/GEB/eventGEBListene r
xmlns:nsO ="http://xml.netbeans.org/schema/eventResponseMsg"

xmlns:ns ="http://xml.netbeans.org/schema/entListenerDefinit ion"

xmins:plnk  ="http://docs.oasis-open.org/wsbpel/2.0/pinktype"

name="eventGEBListener"

targetNamespace ="http://j2ee.netbeans.org/wsdl/GEB/eventGEBListene r's
<wsdl:import namespace ="http://j2ee.netbeans.org/wsdl/GEB/eventGEBListene r
location ="eventGEBListener.wsdl"/>

<wsdl:binding name="eventGEBListenerBinding"

type ="tns:eventGEBListenerPortType">

<soap:binding xmins:soap ="http://schemas.xmlsoap.org/wsdl/soap/"

transport  ="http://schemas.xmlsoap.org/soap/http" style ="rpc"/>
<wsdl:operation name="eventGEBListenerOperation">
<soap:operation xmins:soap ="http://schemas.xmlsoap.org/wsdl/soap/"

soapAction ="eventGEBListenerOperation_action"/>
<wsdl:input name="inputl">
<soap:body xmins:soap ="http://schemas.xmlsoap.org/wsdl/soap/"
namespace ="http://j2ee.netbeans.org/wsdl/GEB/eventGEBListene r
use ="literal"/>
</ wsdliinput >
<wsdl:output name="outputl">
<soap:body xmins:soap ="http://schemas.xmlsoap.org/wsdl/soap/"
namespace ="http://j2ee.netbeans.org/wsdl/GEB/eventGEBListene r
use ="literal"/>
</ wsdl:output >
</ wsdl:operation >
</ wsdl:binding >
<wsdl:service name="eventGEBListenerService">
<wsdl:port name="eventGEBListenerPort"
binding ="tns:eventGEBListenerBinding">
<soap:address  xmins:soap ="http://schemas.xmlsoap.org/wsdl/soap/"
location ="REPLACE_WITH_ACTUAL_URL"/>
</ wsdl:port >
</ wsdl:service >
</ definitions >
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4.3 GebListener

GebListener is a web service provided by the GRAPPLE Event Bus to manage the registration and the list of
methods that can required to one of the GRAPPLE components (GALE, GAT, GUMF or GVIS).

4.3.1 registerEventListenerRequestMsg.xsd

The following xsd describes the request message managed by the gebListener webservice for the
registration.

<?xml version="1.0" encoding="utf-8" ?>

<!--Created with Liquid XML Studio 6.1.18.0 - FREE Community Edition
(http://www.liquid-technologies.com)-->

<xsd:schema

xmins:tns  ="http://xml.netbeans.org/schemal/registerEventListe nerRequestMsg"
elementFormDefault ~ ="qualified"
targetNamespace ="http://xml.netbeans.org/schema/registerEventListe nerRequestMsg"

xmins:xsd ="http://www.w3.0rg/2001/XMLSchema">
<xsd:complexType name="registerEventListenerRequestMsg">
<xsd:sequence >
<xsd:element = name="eventListener|D" type ="xsd:string" />
<xsd:element = maxOccurs ="unbounded" name="methods" type ="tns:methods" />
</ xsd:sequence >
</ xsd:complexType >
<xsd:complexType name="methods">
<xsd:sequence >
<xsd:element = name="method" type ="xsd:string" />
<xsd:element  name="description" type ="xsd:string" />
</ xsd:sequence >
</ xsd:complexType >
<xsd:element name="registerEventListenerRequestMsg"
type ="tns:registerEventListenerRequestMsg" />
</ xsd:schema >

4.3.2 registerEventListenerResponseMsg.xsd

The following xsd describes the response message provided by the gebListener webservice for the
registration.

<?xml version="1.0" encoding="utf-8" ?>

<!--Created with Liquid XML Studio 6.1.18.0 - FREE Community Edition
(http://www.liquid-technologies.com)-->

<xsd:schema

xmins:tns  ="http://xml.netbeans.org/schemalregisterEventListe nerResponseMsg"
elementFormDefault ~ ="qualified"
targetNamespace ="http://xml.netbeans.org/schema/registerEventListe nerResponseMsg

xmins:xsd ="http://www.w3.0rg/2001/XMLSchema">

<xsd:complexType name="registerEventListenerResponseMsg">
<xsd:sequence >

<xsd:element name="responseMsg" type ="xsd:boolean" />

</ xsd:sequence >

</ xsd:complexType >

<xsd:element = name="registerEventListenerResponseMsg"

type ="tns:registerEventListenerResponseMsg" />

</ xsd:schema >

4.3.3 listMethodsResponseMsg.xsd

The following xsd describes the message provided by the gebListener webservice with the list of methods
registered from all the component eventListeners.

<?xml version="1.0" encoding="utf-8" >
<l--Created with Liquid XML Studio 6.1.18.0 - FREE Community Edition
(http://www.liquid-technologies.com)-->
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<xsd:schema xmins:tns ="http://xml.netbeans.org/schema/listMethodsRespons eMsg
elementFormDefault ~ ="qualified"
targetNamespace ="http://xml.netbeans.org/schema/listMethodsRespons eMsg"
xmins:xsd ="http://www.w3.0rg/2001/XMLSchema">
<xsd:complexType name="methodsInformation">
<xsd:sequence >
<xsd:element = name="eventListener|D" type ="xsd:string" />
<xsd:element = name="methods" type ="tns:methods" />
</ xsd:sequence >
</ xsd:complexType >
<xsd:complexType name="methods">
<xsd:sequence >
<xsd:element = name="method" type ="xsd:string" />
<xsd:element  name="description" type ="xsd:string" />
</ xsd:sequence >
</ xsd:complexType >
</ xsd:schema >

4.3.4 gebListener.wsdl

The following wsdl describes the gebListener messages referencing its schemas, the ports and its
operations.

<?xml version="1.0" encoding="UTF-8" ?>

<definitions name="gebListener"

targetNamespace ="http://j2ee.netbeans.org/wsdl/GEB/gebListener"
xmins ="http://schemas.xmlsoap.org/wsdl/"
xmins:wsdl  ="http://schemas.xmlsoap.org/wsdl/"
xmlns:xsd ="http://www.w3.0rg/2001/XMLSchema"

xmins:tns  ="http://j2ee.netbeans.org/wsdl/GEB/gebListener"”

xmlns:nsl ="http://xml.netbeans.org/schema/listMethodsRespons eMsg"
xmlns:nsO ="http://xml.netbeans.org/schema/registerEventListe nerResponseMsg"
xmins:ns ="http://xml.netbeans.org/schema/registerEventListe nerRequestMsg"
xmins:plnk  ="http://docs.oasis-open.org/wsbpel/2.0/pinktype">

<types >

<xsd:schema
targetNamespace ="http://j2ee.netbeans.org/wsdl/GEB/gebListener">

<xsd:import
namespace ="http://xml.netbeans.org/schema/listMethodsRespons eMsg"
schemalocation ="listMethodsResponseMsg.xsd"/>

<xsd:import
namespace ="http://xml.netbeans.org/schema/registerEventListe nerResponseMsg"
schemalocation ="registerEventListenerResponseMsg.xsd"/>

<xsd:import
namespace ="http://xml.netbeans.org/schema/registerEventListe nerRequestMsg"”

schemalocation ="registerEventListenerRequestMsg.xsd"/>
</ xsd:schema >
</ types >
<message name="gebListenerOperationRequest">
<part name="registerEventListenerRequestMsg
type ="ns:registerEventListenerRequestMsg"/>
</ message >
<message name="gebListenerOperationResponse">
<part name="registerEventListenerResponse"
type ="nsO:registerEventListenerResponseMsg"/>
</ message >
<message name="gebListenerOperationRequestl"/>
<message name="gebListenerOperationResponsel">
<part name="listMethodsResponse" type ="nsl:methodsinformation"/>
</ message >
<portType name="gebListenerPortType">
<operation name="gebRegisterListenerOperation">
<input name="inputl" message ="tns:gebListenerOperationRequest"/>
<output name="outputl" message ="tns:gebListenerOperationResponse"/>

Final specification of the operational infrastructure Page 41 (52)



GROPPLE
D7.1c - Final specification of the operational infrastructure (v 1.0), 24-08-10

</ operation >

<operation name="gebListMethodsListenerOperation">
<input name="input2" message ="tns:gebListenerOperationRequest1"/>
<output name="output2" message ="tns:gebListenerOperationResponsel"/>

</ operation >

</ portType >

<plnk:partnerLinkType name="gebListener">
<l-- A partner link type is automatically generated when a new port type

is added. Partner link types are used by BPEL proce sses.
In a BPEL process, a partner link represents the in teraction between the BPEL
process and a partner service. Each partner link is associated with a partner
link type.
A partner link type characterizes the conversationa | relationship between two
services. The partner link type can have one or two roles.-->

<plnk:role name="gebListenerPortTypeRole"
portType ="tns:gebListenerPortType"/>
</ pInk:partnerLinkType >
</ definitions >

4.3.5 gebListenerWrapper.wsdl
The following wsdl file imports the previous wsdl document using the import element from WSDL schema.

<?xml version="1.0" encoding="UTF-8" ?>
<definitions xmlns ="http://schemas.xmlsoap.org/wsdl/"
xmins:wsdl  ="http://schemas.xmlsoap.org/wsdl/"

xmins:xsd ="http://www.w3.0rg/2001/XMLSchema"
xmins:tns  ="http://j2ee.netbeans.org/wsdl/GEB/gebListener"

xmlns:nsl ="http://xml.netbeans.org/schema/listMethodsRespons eMsg"

xmlns:nsO  ="http://xml.netbeans.org/schema/registerEventListe nerResponseMsg"
xmlns:ns ="http://xml.netbeans.org/schemalregisterEventListe nerRequestMsg"
xmins:plnk  ="http://docs.oasis-open.org/wsbpel/2.0/pinktype" name="gebListener"

targetNamespace ="http://j2ee.netbeans.org/wsdl/GEB/gebListener">
<wsdl:import namespace ="http://j2ee.netbeans.org/wsdl/GEB/gebListener"
location  ="gebListener.wsdl"/>
<wsdl:binding name="gebListenerBinding" type ="tns:gebListenerPortType">
<soap:binding xmins:soap ="http://schemas.xmlsoap.org/wsdl/soap/"
transport  ="http://schemas.xmlsoap.org/soap/http" style ="rpc"/>
<wsdl:operation name="gebRegisterListenerOperation">
<soap:operation xmins:soap ="http://schemas.xmlsoap.org/wsdl/soap/"
soapAction ="gebRegisterListenerOperation_action"/>
<wsdl:input name="inputl">
<soap:body xmins:soap ="http://schemas.xmlsoap.org/wsdl/soap/"
namespace ="http://j2ee.netbeans.org/wsdl/GEB/gebListener" use ="literal"/>
</ wsdliinput >
<wsdl:output name="outputl">
<soap:body xmins:soap ="http://schemas.xmlsoap.org/wsdl/soap/"
namespace ="http://j2ee.netbeans.org/wsdl/GEB/gebListener" use ="literal"/>
</ wsdl:output >
</ wsdl:operation >
<wsdl:operation name="gebListMethodsListenerOperation">
<soap:operation xmins:soap ="http://schemas.xmlsoap.org/wsdl/soap/"
soapAction ="gebListMethodsListenerOperation_action"/>
<wsdl:input name="input2">
<soap:body xmins:soap ="http://schemas.xmlsoap.org/wsdl/soap/"
namespace ="http://j2ee.netbeans.org/wsdl/GEB/gebListener" use ="literal"/>
</ wsdliinput >
<wsdl:output name="output2">
<soap:body xmins:soap ="http://schemas.xmlsoap.org/wsdl/soap/"
namespace ="http://j2ee.netbeans.org/wsdl/GEB/gebListener" use ="literal"/>
</ wsdl:output >
</ wsdl:operation >
</ wsdl:binding >
<wsdl:service name="gebListenerService">
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<wsdl:port name="gebListenerPort" binding ="tns:gebListenerBinding">
<soap:address  xmins:soap ="http://schemas.xmlsoap.org/wsdl/soap/"
location ="REPLACE_WITH_ACTUAL_URL"/>
</ wsdl:port >
</ wsdl:service >
</ definitions >

4.3.6 GrappleAuthoringWs
The following wsdl file is used to interface with the GrappleAuthoringWs, as described in section 3.4.1.

<?xml version ="1.0" encoding ="UTF-8" ?>

<wsdl:definitions xmins:wsdl ="http://schemas.xmlsoap.org/wsdl/"
xmlns:nsl ="http://org.apache.axis2/xsd"

xmlns:ns ="http://ws.authoring.grapple_project.org"

xmlns:wsaw ="http://www.w3.0rg/2006/05/addressing/wsdl"

xmins:http  ="http://schemas.xmlsoap.org/wsdl/http/"

xmlns:xs ="http://www.w3.0rg/2001/XMLSchema"

xmlns:mime ="http://schemas.xmlsoap.org/wsdl/mime/"

xmins:soap ="http://schemas.xmlsoap.org/wsdl/soap/"

xmlns:soapl2 ="http://schemas.xmlsoap.org/wsdl/soapl12/"

targetNamespace ="http://ws.authoring.grapple_project.org" >
<wsdl:itypes >
<xs:schema attributeFormDefault ="qualified"
elementFormDefault ~ ="qualified"
targetNamespace ="http://ws.authoring.grapple_project.org" >
<xs:element  name="regsiterUser" >

<xs:complexType >
<xs:sequence >

<xs:element  minOccurs ="0" name="paramQ" nillable  ="true"
type ="xs:string" />

<xs:element  minOccurs ="0" name="paraml" nillable  ="true"
type ="xs:string" />

<xs:element  minOccurs ="0" name="param2" nillable  ="true"
type ="xs:string" />

</ xs:sequence >
</ xs:complexType >
</ xs:element >
<xs:element  name="regsiterUserResponse" >
<xs:complexType >
<xs:sequence >
<xs:element  minOccurs ="0" name="return"
type ="xs:boolean" />
</ xs:sequence >
</ xs:complexType >
</ xs:element >
<xs:element  name="saveModel" >
<xs:complexType >
<xs:sequence >
<xs:element  minOccurs ="0" name="paramQ" nillable  ="true"
type ="xs:string" />

</ xs:sequence >
</ xs:complexType >
</ xs:element >
<xs:element  name="saveModelResponse" >
<xs:complexType >
<xs:sequence >
<xs:element minOccurs ="0" name="return"
type ="xs:boolean" />
</ xs:sequence >
</ xs:complexType >
</ xs:element >
<xs:element name="loadModel" >
<xs:complexType >
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<xs:sequence >
<xs:element  minOccurs ="0" name="paramQ" nillable  ="true"
type ="xs:string" />
</ xs:sequence >
</ xs:complexType >
</ xs:element >
<xs:element = name="loadModelResponse" >
<xs:complexType >
<xs:sequence >
<xs:element  minOccurs ="0" name="return" nillable  ="true"
type ="xs:string" />
</ xs:sequence >
</ xs:complexType >
</ xs:element >
<xs:element  name="logInUser" >
<xs:complexType >
<xs:sequence >
<xs:element  minOccurs ="0" name="paramQ" nillable  ="true"

type ="xs:string" />
<xs:element  minOccurs ="0" name="paraml" nillable  ="true"
type ="xs:string" />
</ xs:sequence >
</ xs:complexType >
</ xs:element >
<xs:element  name="logInUserResponse" >
<xs:complexType >
<xs:sequence >
<xs:element  minOccurs ="0" name="return" nillable  ="true"
type ="xs:string" />
</ xs:sequence >
</ xs:complexType >
</ xs:element >
<xs:element  name="getModels" >
<xs:complexType >
<xs:sequence >
<xs:element  minOccurs ="0" name="paramQ" nillable  ="true"
type ="xs:string" />
</ xs:sequence >
</ xs:complexType >
</ xs:element >
<xs:element = name="getModelsResponse" >
<xs:complexType >
<xs:sequence >
<xs:element  maxOccurs ="unbounded” minOccurs ="0"
name="return" nillable  ="true"  type ="xs:string" />
</ xs:sequence >
</ xs:complexType >
</ xs:element >
<xs:element = name="getModelsByQuery" >
<xs:complexType >

<xs:sequence >
<xs:element  minOccurs ="0" name="paramQ" nillable  ="true

type ="xs:string" />
</ xs:sequence >
</ xs:complexType >
</ xs:element >
<xs:element  name="getModelsByQueryResponse" >
<xs:complexType >
<xs:sequence >
<xs:element  maxOccurs ="unbounded” minOccurs ="0"
name="return" nillable  ="true"  type ="xs:string" />
</ xs:sequence >
</ xs:complexType >
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</ xs:element >
<xs:element name="getUserName" >

<xs:complexType >
<xs:sequence >

<xs:element  name="in"
type ="xs:string" ></ xs:element >
</ xs:sequence >
</ xs:complexType >
</ xs:element >
<xs:element name="getUserNameResponse" >
<xs:complexType >
<xs:sequence >

<xs:element name="out"
type ="xs:string" ></ xs:element >
</ xs:sequence >
</ xs:complexType >
</ xs:element >
<xs:element  name="deleteModel" >
<xs:complexType >
<xs:sequence >

<xs:element  name="in"
type ="xs:string" ></ xs:element >
</ xs:sequence >
</ xs:complexType >
</ xs:element >
<xs:element  name="deleteModelResponse" >
<xs:complexType >
<xs:sequence >

<xs:element  name="out"
type ="xs:string" ></ xs:element >
</ xs:sequence >
</ xs:complexType >
</ xs:element >
</ xs:schema >
</ wsdlitypes >
<wsdl:message name="getModelsRequest" >
<wsdl:part name="parameters" element ="ns:getModels" />
</ wsdl:message >
<wsdl:message name="getModelsResponse" >

<wsdl:part name="parameters" element ="ns:getModelsResponse" />
</ wsdl:message >
<wsdl:message name="loginUserRequest" >
<wsdl:part name="parameters" element ="ns:loginUser" />
</ wsdl:message >
<wsdl:message name="loglnUserResponse" >
<wsdl:part name="parameters" element ="ns:loginUserResponse" />
</ wsdl:message >
<wsdl:message  name="getModelsByQueryRequest" >
<wsdl:part name="parameters" element ="ns:getModelsByQuery" />
</ wsdl:message >
<wsdl:message  name="getModelsByQueryResponse" >
<wsdl:part name="parameters" element ="ns:getModelsByQueryResponse" />
</ wsdl:message >
<wsdl:message  name="regsiterUserRequest" >
<wsdl:part name="parameters" element ="ns:regsiterUser" />
</ wsdl:message >
<wsdl:message  name="regsiterUserResponse" >
<wsdl:part name="parameters" element ="ns:regsiterUserResponse" />

</ wsdl:message >
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<wsdl:message  name="loadModelRequest" >

<wsdl:part name="parameters" element ="ns:loadModel" />
</ wsdl:message >
<wsdl:message  name="loadModelResponse" >

<wsdl:part name="parameters" element ="ns:loadModelResponse" />
</ wsdl:message >
<wsdl:message name="saveModelRequest" >

<wsdl:part name="parameters" element ="ns:saveModel" />
</ wsdl:message >
<wsdl:message name="saveModelResponse" >

<wsdl:part name="parameters" element ="ns:saveModelResponse” />
</ wsdl:message >
<wsdl:message name="getUserNameRequest" >

<wsdl:part name="parameters" element ="ns:getUserName" ></ wsdl:part >
</ wsdl:message >
<wsdl:message name="getUserNameResponse" >

<wsdl:part name="parameters"

element ="ns:getUserNameResponse"  ></ wsdl:part >

</ wsdl:message >

<wsdl:message  name="deleteModelRequest" >
<wsdl:part name="parameters" element ="ns:deleteModel" ></ wsdl:part >
</ wsdl:message >
<wsdl:message  name="deleteModelResponse" >
<wsdl:part name="parameters"
element ="ns:deleteModelResponse" ></ wsdl:part >
</ wsdl:message >
<wsdl:portType name="GrappleAuthoringWSPortType" >
<wsdl:operation name="getModels" >

<wsdl:input message ="ns:getModelsRequest"
wsaw:Action ="urn:getModels" />
<wsdl:output message ="ns:getModelsResponse"

wsaw:Action ="urn:getModelsResponse" />
</ wsdl:operation >
<wsdl:operation name="loglnUser" >
<wsdl:input message ="ns:loginUserRequest"
wsaw:Action ="urn:loginUser" />
<wsdl:output message ="ns:loginUserResponse"
wsaw:Action ="urn:loginUserResponse" />
</ wsdl:operation >
<wsdl:operation name="getModelsByQuery" >
<wsdl:input message ="ns:getModelsByQueryRequest"
wsaw:Action ="urn:getModelsByQuery" />
<wsdl:output message ="ns:getModelsByQueryResponse”
wsaw:Action ="urn:getModelsByQueryResponse" />
</ wsdl:operation >
<wsdl:operation name="regsiterUser" >
<wsdl:input message ="ns:regsiterUserRequest”
wsaw:Action ="urn:regsiterUser" />
<wsdl:output message ="ns:regsiterUserResponse”
wsaw:Action ="urn:regsiterUserResponse” />
</ wsdl:operation >
<wsdl:operation name="loadModel" >
<wsdl:input message ="ns:loadModelRequest"
wsaw:Action ="urn:loadModel" />
<wsdl:output message ="ns:loadModelResponse"
wsaw:Action ="urn:loadModelResponse" />
</ wsdl:operation >
<wsdl:operation name="saveModel" >
<wsdl:input message ="ns:saveModelRequest"
wsaw:Action ="urn:saveModel" />
<wsdl:output message ="ns:saveModelResponse"
wsaw:Action ="urn:saveModelResponse" />

</ wsdl:operation >
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<wsdl:operation name="getUserName" >
<wsdl:input message ="ns:getUserNameRequest" ></ wsdl:input >

<wsdl:output message ="ns:getUserNameResponse"  ></ wsdl:output >
</ wsdl:operation >

<wsdl:operation name="deleteModel" >
<wsdl:input message ="ns:deleteModelRequest” ></ wsdl:input >
<wsdl:output message ="ns:deleteModelResponse” ></ wsdl:output >

</ wsdl:operation >
</ wsdl:portType >
<wsdl:binding name="GrappleAuthoringWSSoap11Binding"

type ="ns:GrappleAuthoringWSPortType" >
<soap:binding transport  ="http://schemas.xmlsoap.org/soap/http"
style ="document" />
<wsdl:operation name="getModels" >
<soap:operation soapAction ="urn:getModels" style ="document" />
<wsdlinput >
<soap:body use="literal" />

</ wsdlinput >
<wsdl:output >
<soap:body use="literal" />
</ wsdl:output >
</ wsdl:operation >

<wsdl:operation name="loglnUser" >
<soap:operation soapAction ="urn:loginUser" style ="document" />
<wsdl:input >
<soap:body use="literal" />

</ wsdliinput >
<wsdl:output >
<soap:body use="literal" />
</ wsdl:output >
</ wsdl:operation >

<wsdl:operation name="regsiterUser" >
<soap:operation soapAction ="urn:regsiterUser" style ="document" />
<wsdl:input >
<soap:body use ="literal" />

</ wsdliinput >
<wsdl:output >
<soap:body use ="literal" />
</ wsdl:output >
</ wsdl:operation >

<wsdl:operation name="getModelsByQuery" >
<soap:operation soapAction ="urn:getModelsByQuery" style ="document" />
<wsdlinput >
<soap:body use ="literal" />

</ wsdlinput >
<wsdl:output >
<soap:body use="literal" />
</ wsdl:output >
</ wsdl:operation >

<wsdl:operation name="loadModel" >
<soap:operation soapAction ="urn:loadModel" style ="document" />
<wsdl:input >
<soap:body use="literal" />

</ wsdliinput >
<wsdl:output >
<soap:body use="literal" />
</ wsdl:output >
</ wsdl:operation >

<wsdl:operation name="saveModel" >
<soap:operation soapAction ="urn:saveModel" style ="document" />
<wsdl:input >
<soap:body use ="literal" />

</ wsdliinput >
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<wsdl:output >
<soap:body use ="literal" />
</ wsdl:output >
</ wsdl:operation >
</ wsdl:binding >
<wsdl:binding name="GrappleAuthoringWSSoap12Binding"

type ="ns:GrappleAuthoringWSPortType" >
<soapl2:binding transport  ="http://schemas.xmlsoap.org/soap/http"
style ="document" />
<wsdl:operation name="getModels" >
<soapl2:operation soapAction ="urn:getModels" style ="document" />
<wsdlinput >
<soapl2:body use ="literal" />

</ wsdlinput >
<wsdl:output >
<soapl2:body use ="literal" />
</ wsdl:output >
</ wsdl:operation >

<wsdl:operation name="loglnUser" >
<soapl2:operation soapAction ="urn:logIlnUser" style ="document" />
<wsdlinput >
<soapl2:body use ="literal" />

</ wsdliinput >
<wsdl:output >
<soapl2:body use ="literal" />
</ wsdl:output >
</ wsdl:operation >

<wsdl:operation name="regsiterUser" >
<soapl2:operation soapAction ="urn:regsiterUser" style ="document" />
<wsdl:input >
<soapl2:body use ="literal" />

</ wsdlinput >
<wsdl:output >
<soapl2:body use ="literal" />
</ wsdl:output >
</ wsdl:operation >
<wsdl:operation name="getModelsByQuery" >
<soapl2:operation soapAction ="urn:getModelsByQuery"
style ="document" />
<wsdlinput >
<soapl2:body use ="literal" />
</ wsdlinput >
<wsdl:output >
<soapl2:body use ="literal" />
</ wsdl:output >
</ wsdl:operation >

<wsdl:operation name="loadModel" >
<soapl2:operation soapAction ="urn:loadModel" style ="document" />
<wsdlinput >
<soapl2:body use ="literal" />

</ wsdlinput >
<wsdl:output >
<soapl2:body use ="literal" />
</ wsdl:output >
</ wsdl:operation >

<wsdl:operation name="saveModel" >
<soapl2:operation soapAction ="urn:saveModel" style ="document" />
<wsdl:input >
<soapl2:body use ="literal" />

</ wsdliinput >
<wsdl:output >

<soapl2:body use ="literal" />
</ wsdl:output >

Final specification of the operational infrastructure Page 48 (52)



GROPPLE
D7.1c - Final specification of the operational infrastructure (v 1.0), 24-08-10
</ wsdl:operation >
</ wsdl:binding >
<wsdl:binding name="GrappleAuthoringWSHyttpBinding"

type ="ns:GrappleAuthoringWSPortType" >
<http:binding verb ="POST"/>
<wsdl:operation name="getModels" >
<http:operation location ="GrappleAuthoringWS/getModels" />
<wsdlinput >
<mime:content  type ="text/xml" part ="getModels" />
</ wsdlinput >
<wsdl:output >
<mime:content  type ="text/xml" part ="getModels" />
</ wsdl:output >
</ wsdl:operation >
<wsdl:operation name="logInUser" >
<http:operation location ="GrappleAuthoringWS/loginUser" />
<wsdl:input >
<mime:content  type ="text/xml" part ="loginUser" />
</ wsdlinput >
<wsdl:output >
<mime:content  type ="text/xml" part ="loginUser" />
</ wsdl:output >
</ wsdl:operation >
<wsdl:operation name="regsiterUser" >
<http:operation location ="GrappleAuthoringWS/regsiterUser"
<wsdl:input >
<mime:content  type ="text/xml" part ="regsiterUser" />
</ wsdliinput >
<wsdl:output >
<mime:content  type ="text/xml" part ="regsiterUser" />
</ wsdl:output >
</ wsdl:operation >
<wsdl:operation name="getModelsByQuery" >
<http:operation location ="GrappleAuthoringWS/getModelsByQuery"
<wsdlinput >
<mime:content  type ="text/xml" part ="getModelsByQuery"
</ wsdlinput >
<wsdl:output >
<mime:content  type ="text/xml" part ="getModelsByQuery"
</ wsdl:output >
</ wsdl:operation >
<wsdl:operation name="loadModel" >
<http:operation location ="GrappleAuthoringWS/loadModel" />
<wsdlinput >
<mime:content  type ="text/xml" part ="loadModel" />
</ wsdlinput >
<wsdl:output >
<mime:content  type ="text/xml" part ="loadModel" />
</ wsdl:output >
</ wsdl:operation >
<wsdl:operation name="saveModel" >
<http:operation location ="GrappleAuthoringWS/saveModel" />
<wsdl:input >
<mime:content  type ="text/xml" part ="saveModel" />

</ wsdliinput >
<wsdl:output >
<mime:content  type ="text/xml" part ="saveModel" />
</ wsdl:output >
</ wsdl:operation >
</ wsdl:binding >

<wsdl:service name="GrappleAuthoringWs" >
<wsdl:port name="GrappleAuthoringWSHttpSoapl1Endpoint"
binding ="ns:GrappleAuthoringWSSoapl11Binding" >

Final specification of the operational infrastructure

/>

/>

/>

/>

Page 49 (52)



A oo -
UR{FrLLC

location

binding

location

binding

location

D7.1c - Final specification of the operational infrastructure (v 1.0), 24-08-10

<soap:address

="http://localhost:8080/axis2/services/GrappleAuthor

</ wsdl:port >

<wsdl:port

="ns:GrappleAuthoringWSSoap12Binding"
<soapl2:address

name="GrappleAuthoringWSHttpSoapl12Endpoint"

>

="http://localhost:8080/axis2/services/GrappleAuthor

</ wsdl:port >

<wsdl:port

="ns:GrappleAuthoringWSHttpBinding"
<http:address

name="GrappleAuthoringWSHttpEndpoint"

>

="http://localhost:8080/axis2/services/GrappleAuthor

</ wsdl:port >

</ wsdl:service >
</ wsdl:definitions >

4.4 Guide to Shibboleth integration
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