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Abstract—Great development in distance learning has been
made in the two last decade; the principal reason for that is
due to the rapid evolution of technology, the huge develop-
ment of computer networks, the large use of internet and
personal computers. The World Wide Web with its different
web services offers learners and teachers’ new ways of
learning and teaching; students can study at their own pace
and perform practical works remotely.

We, at the University of Bordj Bou Arreridj, are involved in
a TEMPUS project; its acronym is eSience which stands for
rESeau maghrébln de laboratoirEs a distaNCE, it aims to
link three elabs around the Maghreb countries namely Al-
geria, Tunisia and Morocco. The project is coordinated by
the University of Bordeaux 1, France with the participation
of many other European partners. These elabs will propose
practical and theoretical teaching units to their students and
will be part of their degree program.

In this paper we present the architecture of the platform
proposed by our university and we will focus on the web
interface which permits to students to perform their practi-
cal works on the virtual simulator called SMARTSPICE of
SILVACO. The first part of the paper is an introduction to
the service broker, which will allow students from different
universities (partners) to communicate and use their differ-
ent platforms without having to enroll in the different plat-
forms. In the second part we present the simulation server
and give an example of its usage

Index Terms—Distance Learning, Virtual Simulator, Web
Interface, Web Service.

L INTRODUCTION

With the increase of the cost of equipments and soft-
ware and the development of Internet bandwidth, distance
learning becomes more and more important. It is a new
way of learning and teaching; it gives the possibility of
gathering many resources and shares their use. Thus, this
will optimize their usage and reduces their cost.

This paper describes the design and development of
web services for virtual simulation. The simulation is
performed online via our distance learning platform [1]
and is done remotely by students from the Maghrebian
universities.

II. BBA LAB ARCHITECTURE

Here we describe the general architecture of the elab, as
shown in Figure 1. We can see that a student from another
university can access our platform and perform his simu-
lation or enroll himself in an available teaching unit. He
will pass through the service broker [2], which is the bond

iJOE — Volume 10, Issue 5, 2014

that will connect all the distant elabs of the different
Maghrebian partners.

The service broker incorporates features that manage
access rights and access permissions to the various catalog
items. The service broker will handle the task of storage of
data related to the experiences and activities resulting
from the usage of external students’ to our platform.

In the following we will describe the general features
required in this platform and that the service broker has to
accomplish as a proxy between the virtual labs and build a
broad platform accessible to all the partners.

A. Authentification of users:

When a student tries to access to our platform the
service broker authenticates him and gives him the right to
connect, this is done by the following process as shown in
Figure 2.

B. Authorization:

The service broker incorporates features that manage
access rights and access permissions, for students, to the
various items in the experimentations data base. Thus,
they will have the right to realize the needed
experimentations.

C. Management of student files:

The Service Broker records all the information of the
student when he accesses the elab and realizes the
experimentations.

Authentification

. p Simulation
using Service Broker

Server

BBA - eLab
Server

— | | —-
8—=-F=.

User from other
elabs

Simulation

l T request/query
Authentification &
Pedagogical Monitoring

BBA - elab architecture

Results Viewer

Figure 1.

~— ST

Encrypt the username and password
using the Public key

authUser(username, password)

Service broker

Client ( eLab, LMS)

Figure 2. Identification via a service Broker



SPECIAL FOCUS PAPER
WEB SERVICES FOR VIRTUAL SIMULATION

D. Implementation of the Service Broker:

Our service broker is designed as a web application.
This application will be the access point to the content of
our platform for students. Almost the entire operation of
the service broker is based on the use and implementation
of web services, which will allow the communication
between all the stakeholders.

E. External Architecture:

The external architecture is an API interface that allows
the Service Broker to communicate with other parts of the
platform (client and server remote laboratory). In addition,
it represents the boundary through which information
circulates to and from the Service Broker.

This interface is divided into two main parts. The first
part is an API server, which represents the services offered
by the service broker and its clients. The second part is the
client API, which is implemented by clients. The follow-
ing figure, Figure 3., is the class diagram that describes
the overall external architecture.

III. THE BBA LAB SERVER

The second part of the paper introduces the simulation
server. This server is configured under Linux Red Hat
Server Distribution. We acquired a license for AMS (Ana-
log and Mixed Signals) from SILVACO, which includes
SMARTSPICE [3], an electrical circuit simulator, for
device modeling, characterization and optimization of
model parameters. The following figure, Figure 4., de-
scribes the general structure of the simulation server
which will manage the simulation process:

Here we can notice that the simulation process will go
through different steps allowing to students to choose out
of three different methods; either entering their code, or
using examples or finally entering the schematic of the

circuit.
R

experiments

Figure 3. Class Diagram
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The following is an example of the use of the server in
order to get the characteristics of electronic circuits using
SMARTSPICE deck-in to introduce the values of the
different characteristics needed to perform the simulation.
A set of measurements have been performed via Internet
at the eLab remote characterisation platform of Bordeaux
University to get electrical characteristics IDS (VDS),
VDS sweeping from 0 to 3 V, VGS=2.0 and 3.0 V,
VBS=0.0 V [4][5]. Figure 5. is an interface used to intro-
duce the data :

After running the simulation, as shown on Figure 6., we
get the following results which are compared with the
simulated and experimental characteristics after optimiza-
tion. The curves are superposed (these curves were plot by
Pylab, a tool from matplotlib [7]).

IV. CONCLUSION

In this paper we presented the architecture of the plat-
form we are developing for the eSience project in our
university. In the first part we presented the service bro-
ker; its main features and the services it provides for the
clients. In the second part we presented the architecture of
the simulator server which allows to clients to do their
simulation remotely.

It is important to notice that with the acquisition of the
second software simulator, namely TCAD (Technological
CAD) from SILVACO, which is a device modeling simu-
lator who allows analyzing the internal electrical proper-
ties of a device [6], we will let the clients perform the
whole process of simulation, beginning from the design
and finishing by the optimization.
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Finally, we should say that throughout the development
and the design of these web services and especially for the
simulation server we developed a real application that
parses clients’ inputs and then launches the simulation
process. The result is then formatted in a way that permits
to the plotting tool to display the different curves for ana-
lyzing purposes.
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