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REMOTE DEVELOPMENT ENVIRONMENT IN AN E-LEARNING SYSTEM Ivan MADJAROV, Abdelkader BETARI IUT d’Aix-en-Provence, Département GTR Université de la Méditerranée, France Bogdan SHISHEDJIEV Technical University of Sofia, Bulgaria ABSTRACT: An accessible from WEB e-Learning hypermedia system is proposed on the base of a tool for development of course content. The content is developed in XML, it is kept in native XML databases and its diffusion is made with the help of WEB services. This choice makes possible the interoperability of heterogeneous computer systems and the easy control of the contents and search in it. KEYWORDS: E-Learning, XML, Web Services, XML Databases 1. INTRODUCTION Internet can be a powerful e-Learning tool, but the real effectiveness of on-line courses depends on the educational design and on the modularity of the contents, which should adapt to the individual student's knowledge and needs. The paper describes an Web Service XML-based eLearning application (part of XESOP system[13]) designed to produce Internet courses, whose content organisation reflects basic educational principles, such as modularity, possibility of multiple views of the contents, and existence of a mechanisms to distance development. The objective of the previous work was to define a specific semantic framework for e-Learning contents including various elements in order to propose different formats of presentation. Based on a study of various descriptions of metadata for e-Learning our work proposes a schema, a grammar of validation of generic type including courses and exercises developed in XML (extensible Markup Language). Here, we propose an original step aiming building and storing courses, building and executing exercises. For the description, the storage and the exchange of learning objects and pedagogical resources we chose XML meta-language [3], the native XML databases [12], the attached to Web services SOAP protocol [10] (Figure 1). 2. XML AND WEB SERVICES In our research-project, we have defined one vocabulary (XML Schema) for course notes with an exercise object (suite of tags) for programming assignments [13]. A nice feature of this approach is that the pedagogical XML document can be adapted to extract the source code and to load and to execute it in a distance machine. In that way, all the definitions and exercises can be tested in “real time” and we can develop suitable tools to execute the student programs. Web services can be considered as a general term to describe components that are addressable and available using Web technology. They use standard communication protocols built on XML. The current generation Web services use SOAP for message format, WSDL for service description and UDDI for service discovery [10]. Web services are a set of open standards that facilitate application-to-application interaction in a systematic way. Web services model provides a state of the art solution to deal with the heterogeneity of Web based distributed system. Web service technology emphasizes the definition
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of standardized interfaces. Applications can obtain new functionality from third party components and the lightweight communication protocols allow a much-decentralized architecture. This enables the development of software products integrating different platforms and systems.



Figure 1: XESOP system functional architecture based on Web Service technology The design of e-Learning courses should consider the requirements of the different profiles of the involved actors that are the teacher-author, the student-user, and the Internet site administrator. The teacher, whose competencies in general do not include computer science professional skills, should have a friendly, semantic-oriented authoring environment; the site administrator should have an easy to maintain system for updating the content and the information about users. Finally, the student should find a complete educational environment, which takes care not only of the presentation of the contents, but also of the user guidance and of the possibilities to learn by example interactively (Figure 1). 3. THE XML DATABASES The native XML databases (NXDB) store XML data in their structured and hierarchical form. The term native signifies that XML documents are stored, indexed and queried in their format of origin. The NXDB have similarly functionalities with all the other databases such as the transactions, security, the multi-user access, APIs, the query languages, programming interfaces (SAX, DOM, JDOM), and so on. These kinds of databases are useful to store document-centric information, in opposition to data-centric information stored in a relational database. The native XML databases support XML query languages like XPath, XQL, and XQuery. The majority of the e-Learning models specify the elements of the learning resources and the structure of the contents. Both of them are hierarchical, which is convenient for representing data consisting of many elements and sub-elements. The XML meta-language is perfectly suited for representing hierarchical models, as exemplified by the LOM [1] and content packaging XML binding specifications published by IMS [2], both of which are adopted in SCORM [2]. Although relational database products today provide built-in XML document and query support, native XML databases are probably the best choice for metadata storage. The reasons are listed as follows: • XML documents could be stored in native XML databases in a natural and effective way without any data type mapping; • native XML databases preserve the physical structure of the original documents as well as comments, DTDs, XML Schemas, etc; • native XML databases can store documents without knowing the XML schema or DTD; • native XML databases are relatively small, cheap and easy to deploy. Architectures of the native XML databases are divided into two categories. The first category is text-based where XML documents are stored as text. The second category is model-based native 179



XML databases. Rather than storing the XML document as text, they build an internal object model from the document and store this model. As far as query language the more frequently used is XPath. In the context of our work we need to store the courses and the various pre-formatted presentations in their format of origin, to seek them for modification or diffusion. We need a simple method of storage and control for a great number of XML documents. To increase the efficacy of XML data each document is stored in a compressed pre-parsed form in collections. The storage of the documents in collections provides an easy mechanism to query and handle the documents as a whole. Our research found in the Xindice (Apache) project the satisfactory answers to our needs. Among the components of Xindice one finds the API XML:DB client API [11] who is an interface of Java development application. The access to the XMLObjet Server components offers to us the means of extension of the core-server for the management of the database. The functional architecture of the NXDB Xindice [9], which we retained (Figure 2), is of type model-based in an owner format. Xindice database support the XPath query language.



Figure 2: Xindice native XML database architecture 3. RDE - REMOTE DEVELOPMENT ENVIRONMENT The pedagogical objects representing the exercises have a major importance in e-Learning. They make possible student practising in each step of the course. The exercise concept is an essential part in the assimilation of knowledge. For this reasons, we estimate necessary to design a tool for the development and the execution of the remote exercises. The RDE (Remote Development Environment) is a programmable environment by the author where the exercises will be accessible and executable at the moment of their delivery. For students in informatics for example, this tool proposes the following functionalities: • a source code editor (a plug-in, part of course semantic editor, see the Figure 1) with colour highlighting of the reserved keywords, classes and functions of several programming languages, such as C, C++, Java or Perl; • exchanges between the course contents and the editor by means of the system clipboard; • a loader and an executor of the programs, written in Java with the editor, to recover the 180



standard output and the error output (stdout and stderr) of the operating system in which the program is carried out. This environment must interact in real time with the user, show the program output (stdout) and connect the standard input (stdin) of the user’s machine with the standard input of the program. Finally, these tools are developed to execute the user’s program that has the necessary tools neither for the development, neither for the compilation or the interpretation, nor for the execution. Developed in Java in the form of applet (light client) the RDE is configurable with a minimum of static parameters and can be launched under several platforms integrated in the presentation of the remote course without any need to modify the source code. The realized model consists of an object which makes possible the training by the practice without any development tool. Indeed these tools can in certain cases prove to be inaccessible because of their cost, or impossibility to install them on a student machine, because of either a lack of resources or inappropriate operating system. The various Web browsers behave in almost the same manner for the execution of an applet. The problem of security does not arise in our concept, since it is not envisaged the development of a client application for the execution of the remote courses. For these reasons, the use of a standard and a free Web browser appeared reasonable to us (Figure 3).



Figure 3: The RDE managed by a Web Service The execution of programs in this environment becomes possible by the creation of a Web Service the purpose of which is be to provide the functions necessary to compilation and the execution or the interpretation of these programs. On a Web Server, where the Web Services resides, the transparent development tools for the user’s purpose are placed (Figure 3).
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This technology is opened and is developed for the standard protocols of Internet (SOAP, TCP/IP). This technology ensures also the access to the native XML database that ensures the integrity of the courses (Figure 1). In this manner we can make communicate programs written in programming languages for various platforms. For example, the Client could be an applet or an ActiveX.NET component and the Server could be a Java application. The Web services are well integrated in the Client applications and remain almost transparent for the user. The realization of the Web Service in our work is based on a project Apache (Web Server and Application Server Tomcat [10]) with Java interface. One of the objectives of the RDE is the interactivity: the user interface should not be blocked during the execution of the programs. In this case it is necessary to synchronize the different threads with suitable algorithms for the input, for the output and those of the system. The suggested solution is illustrated at the Figure 4. 4. CONCLUSION The realization in Java language of this project is based on accessible, free and open source products [6]. The software developed all along this project extends the existing functionalities, and comprise new ones according to the project goals. The structure and the design are in conformity with the LOM specification [1]. Its conformity with the standards of the IMS [2] will not pose any problem with its integration in a project being based on LMS (Learning Management System) [2]. A complete e-Learning system requires several elements such as: a database for the follow-up of the students; the development of a teaching strategy; the development of Web services ensuring the communication between the various databases related to the system; finally a Web server of type gateway where the available services will be regularly published. 5. REFERENCES 1. IEEE, Learning Object Metadata, http://ltsc.ieee.org/wg12/, 2003. 2. Nilsson M., Palmèr M., Naeve A., Semantic Web Meta-data for e-Learning, Some Architectural Guidelines, Proceedings of the 11th WWW Conference, Hawaii, 2002. 3. T.Bray, J. Paoli, C. M. Sperberg-McQueen, Extensible Markup Language (XML 1.0), W3C 2000, http://www.w3.org/TR/REC-xml 4. W3C, XML Schema. http://www.w3c.org/XML/Schema. 5. W3C, XSL Transformations (XSLT 1.0), 1999, http://www.w3c.org/TR/xslt 6. SUN, The Java Web Services Tutorial. http://java.sun.com/webservices/docs/1.1/tutorial/doc/index.html 7. Apache, Project Apache Xindice. http://xml.apache.org/xindice 8. Apache, Project Apache Tomcat. http://jakarta.apache.org/tomcat 9. XML:DB Initiative: Enterprise Technologies for XML Databases. http://www.xmldb.org/ 10. Heather Kreger, Web Services Conceptual Architecture, IBM Software Group, May 2001. 11. W3C, Synchronized Multimedia Integration Language SMIL, http://www.w3.org/TR/smil20. 12. Ronald Bourret, XML and Databases, 2003, http://www.rpbourret.com/XMLDatabases.htm. 13. Ivan Madjarov, Bogdan Shishedjiev, A Tool for Creating Unified Course Content, to be published in SAER 2004.
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