Context Aware Management Plateform to
Invoke Remote or Local e Learning Services:
Application to Navigation and Fishing
Simulator

Valérie Monfort and Fayssal Felhi

Abstract. Many companies aim to use Web services to integrate heterogeneous and
/or remote application in SOA (service oriented architecture) contexts. The SaaS
(Software as a Service) economical model allows to link service consumption and
pricing. We aim to consider e learning as a set of services, hosted according to
Cloud Computing techniques. Moreover, we are convinced some local or remote
services may be invoked according to context and training orchestration may be
dynamically adapted on run time. We developped a concrete industrial product de-
velopment based on Web services and WComp plate form for adaptability.

Keywords: Context awareness, SOA, SAAS, Cloud Computing, Web services,
e learning.

1 Introduction

Economical context impacts companies and their information system (IS). Compa-
nies take over other competitors or develop new business skills, delocalize whole or
part of their organization and their production. IS are faced to these genuine con-
straints and have to overcame these changes. Service oriented architecture (SOA)
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[17] offers a great flexibility to IS because each application owns interfaces mask-
ing implementation details. So, applications own interfaces including services and
are seen as black boxes independently connected to a middleware as enterprise ap-
plication integration bus (EAI) with its connectors and adaptors. However, this
integration solution does not allow connecting heterogeneous applications or infra-
structures, as distant IS. It is the reason why Web services are based on standards
and are till now the cheapest and simplest solution to support interoperability be-
tween platforms. Based on Web services, enterprise services bus (ESB) [18] is a
kind of services Web based EAI and allows loosely coupling with low costs.

Faced to these technologies, the SaaS (Software as a Service) model allows as-
sociating a price to a service consumption. Moreover, Cloud Computing, very
linked to SOA and SaaS paradigms, offers delivering IT resources “on demand”
by using virtualization paradigm. We are convinced SaaS and Cloud Computing
are the fitted solutions to be used for e learning domain where any users as: com-
panies, schools,... could pay services to train learners via Web services and ESB.
Therefore, we are developing a new kind of e learning platform, based on orches-
trated services, with services used “On Demand”, according to training needs and
learners skills. This solution aims to address: i) Full services oriented solution to
provide full interoperability between authoring tools based on specific e learning
standards and any kind of execution platforms. ii) Services consumption according
to SaaS model and Cloud computing approach, iii) An execution platforms simpli-
fication. Platforms become middleware with orchestration engine for distant, re-
mote, simple or complex services hosted locally. Moreover, some services may be
invoked according to context (as weather, date, time, user profile, ...) and/or spe-
cific events as mobility [23]. Specific context aware plate forms perform events to
adapt system behavior. We used WComp [25][27] plate form as a middleware for
context adaptation. The background of our research work is industry and users are
learners employed by navigation and fishing companies, to train employees on
simulators. We shall process as followed. The second section shows the case
study. The third section explains Web services, SaaS and cloud computing. The
fourth section addresses the adaptability. The fourth section shows related works.

2 Case Study

We aimed to design and implement a genuine fishing simulator. This software was
intended to navigation and fishing schools or fishing ship owner companies. Fol-
lowing partial UML model (Fig.1) shows the different services proposed by the
navigation and fishing e learning system. This e learning platform provides fish-
erman diploma for students (learners) in fishing schools and certificate for compa-
nies. The learner can subscribe, have a course, and get a diploma after an exam.
The Teacher may be human or not. The system can take decision and can send
specific events to complicate lesson if the student has a good level. Fig. 2 shows a
process where the Teacher is preparing training and is sending it to the student
who identifies himself by invoking identification and authentification services,
linked to rules manager. While training learner may receive specific events during
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Fig. 2 Training services according to BPMN

current lesson to assess learner’s skills. The learner is evaluated at any time. The
following e learning architecture (Fig.3) shows services proposed by providers.
Actors as learner and teacher can work anywhere and use different media. Ser-
vices are available according to SaaS model and managed by providers according
to Cloud Computing principles as explained in section 3. Contents are defined by
the teacher with authoring tools according to standards (see previous section). He
defines e learning tasks sequences, and so, e learning services orchestrations. He
informs the services providers by loading training content and the concerned
learner. The learner may use genuine navigation equipments and/or simulation.
The genuine navigation equipments are linked to a middleware able to interpret
signals coming from equipments and to send them to Execution platform. The
learner may also use PDA or mobile phone. Learner receives the training scenario
and while training sends information and invokes services. The e learning
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Fig. 3 Introducing WComp

middleware (ESB) manages: routing messages, transporting messages and trans-
forming exchanged data.

The providers repositories manage at least following services as: business,
training supervisor, course virtual management, planning management, collabora-
tive management, subscribing management, time/tracking management.

3 Web Services

3.1 Web Services Definition

Web services (WS) [7], like any other middleware technologies, aim to provide
mechanisms to bridge heterogeneous platforms, allowing data to flow across vari-
ous programs[10][11][12]. The WS technology looks very similar to what most
middleware technologies looks like. Consequently, each WS has an Interface
Definition Language, namely WSDL (Web Service Description Language) [14],
that is responsible for the message payload, itself described with the equally fa-
mous protocol SOAP (Object Access Protocol)[9], while data structures are ex-
plained by XML (eXtended Markup Language) [15]. Very often, WS are stored in
UDDI (Universal Description Discovery and Integration) registry [13]. Web ser-
vices standards are gathered in WSA (Web Service Architecture)[7][8]. WS-BPEL
[16] provides a language for the specification of Executable and Abstract business
processes. Many integration solutions are based on an ESB. It has services reposi-
tories and services orchestration (based on BPMN [19] as Business Process Mod-
eling Notation) that are modeled in a specific modeling tool linked to the
environment. Providers use this technology to make increasing business by using
SaaS model. Let us see Saas model in following section.
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3.2 The SaaS Model

Software as a Service (SaaS) [1] is a model of software deployment whereby a
provider licenses an application to customers for use as a service on demand. SaaS
software vendors may host the application on their own web servers or download
the application to the consumer device, disabling it after use or after the “on-
demand” contract expires. The “on-demand” function may be handled internally
to share licenses within a firm or by a third-party Application Service Provider
(ASP) sharing licenses between firms. “On-demand” licensing and use alleviates
the customer's burden of equipping a device with every conceivable application. It
also reduces traditional End User License Agreement (EULA) software
maintenance, ongoing operation patches, and patch support complexity in an
organization.

“On-demand” licensing enables software to become a variable expense, rather
than a fixed cost at the time of purchase. It also enables licensing only the amount
of software needed versus traditional licenses per device. SaaS also enables the
buyer to share licenses across their organization and between organizations, to
reduce the cost of acquiring EULAs for every device in their firm.

3.3 Cloud Computing

Cloud computing [8][20][21] is a model for enabling convenient, “on-demand” net-
work access to a shared pool of configurable computing resources (e.g., networks,
servers, storage, applications, and services) that can be rapidly provisioned and re-
leased with minimal management effort or service provider interaction. This cloud
model promotes availability and is composed of five essential characteristics, three
service models, and four deployment models as: On-demand self-service, Ubiqui-
tous network access, Resource pooling, Location independence, Homogeneity,
Rapid elasticity, Measured service. Cloud computing brings a new level of effi-
ciency and economy to delivering IT resources on demand. It offers efficiency and
agility.

Cloud computing is typically divided into three levels of service offerings
(fig. 5): Software as a Service (SaaS), Platform as a Service (PaaS), and Infra-
structure as a service (IaaS). The middle layer, or PaaS, is the encapsulation of a
development environment abstraction and the packaging of a payload of services.
PaaS offerings can provide for every phase of software development and testing,
or they can be specialized around a particular area, such as content management.
IaaS is at the lowest layer and is a means of delivering basic storage and compute
capabilities as standardized services over the network. Servers, storage systems,
switches, routers, and other systems are pooled (through virtualization technology,
for example) to handle specific types of workloads from batch processing to
server/storage augmentation during peak loads.
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4 Context Adaptation

4.1 The WComp Plate Form

WComp is a prototyping “development” environment for context-aware applica-
tions. The WComp Architecture is organized around Containers and Designers
paradigms. The purpose of the Containers is to take into account system services
required by Components of an assembly during runtime: instantiation, destruction
of software Components and Connectors. The purpose of the Designers allows
configuring assemblies of through Containers. To promote adaptation to context
WComp uses Aspect [26] Assembly paradigm. Aspect Assemblies can either be
selected by a user or fired by a context adaptation process. It uses a weaver that al-
lows adding and or suppressing components. A container includes a set of (Beans)
components and each bean has: properties, input methods that use received input
information, and output Methods to send to another bean, for instance, output in-
formation. Aspect Assemblies allow defining links between Beans by using input
and output information. WComp uses UPnP (Plug and Play) technology to detect
locally whether the device is active or not and to define input methods and sent
events for each component. With this architecture WComp allows: i) managing
devices heterogeneity and dynamic discovering by using UPnP, ii) events driven
interactions with devices, iii) managing dynamic devices connection and discon-
nection (dynamic re configuration on run time) in infrastructure. Let us see now
the proposed solution.

4.2 Reviewed Architecture

Following architecture shown in Fig. 3, expresses WComp plate form can be
imbedded in the execution plate form. WComp intercepts all the events coming
from I/O middleware (learner interactions with the equipments) and learner inter-
actions with different media as keyboard and mobile phone. According to these
contextual parameters it invokes remote services and new services orchestrations.
Let us see the implementation step.

4.3 Implementation

Each Bean owns properties, methods and events that define its status, its role, and
its Input/output data (Get/Set). In our example we show the component Bean Boat.
Its input method: Valaction expresses a data showing the action to do or the status
of moorings or visibility. This component sends a displayed event showing the
received data.

Concerning code generated from previous modeling, The lines 46 and 47 of the
Fig. 4 show the assembly definition between beans “Boat” and status change (by
new events called “eventHandler”) in the container. “EventHandler” gets the value
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a6 this.checkBox 1. CheckedChanged —= new

a7 System. EventHandler(this checkBoxl_to_boat_0);

48 this. boat. EmitSwringValue +=new

49 Bateau Bateau SringValueEventHandler(this boat_to_labell _1);

S0 [ 1
51 }

Fig. 4 WComp implementation for breaking mooring, assembly part

of the “checkedChanged” event that is emitted by ‘“checkbox1” to the input
method of the Bean “Boat” called “this_checkBox1_to_boat_0 and that is the pa-
rameter of the “EventHandler” method. The lines 48 to 49 are the definition of the
assembly between the components beans “Boat” and “labell” in the container. As-
sembly part allows to re configure components according to training context.

5 Related Works

Several e learning research works [4][5][6] use Web services to get interoperabil-
ity. [22][24][26] proposed a prototyped architecture with WComp without any ac-
cess to remote services based infrastructure. No one use SaaS and Cloud para-
digms that are the genuine architecture aims of Web services for the industry.

6 Conclusion

We proposed Web services based e learning architecture and we used SaaS and
Cloud Computing paradigms to implement a navigation and fishing simulator. The
main advantages of this architecture are : i) The interoperability of the platforms
and the applications. Applications are considered as black boxes offering services
without considering the way they are coded and on which platform they are. Inter-
operability is promoted by Web services XML based standards. ii) To take into
account new needs in terms of new lessons, and to add or modify lessons (flexibil-
ity). iii) Lessons and exercises may be accessible via Intranet, Extranet, Internet,
also with mobility via different media as lab top, PDA, mobile phone, ... iv) This
e learning Architecture is fully distributed, each knowledge component may be
supported by one server independently. Based on previous research works, we aim
now to propose technical architecture and solutions for context awareness as
weather changes during training.
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