A methodology to model and simulate an environment for e-learning 
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Abstract : - The aim of this paper is to offer a methodology to simulate an environment for e-learning that contains all informations  in a large server that is  interconnected by Internet with the student’s computer. It describes the needs  and difficulties for an e-learning system implementation. The proposal of the solution is based on the convergence of such technologies as ebXML, XML Petri Nets,   JavaWebStart  and MOVIX . They were adopted  in order to model, simulate, distribute and obtain a good performance with audio and video applications. 
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1   Introduction

ProBase is a social project developed at Centro Universitário da FEI in São Bernardo do Campo, Brazil. The aim of ProBase is to  , ts in aát de Informática, besides teaching computer science for devoid people has a in progress research for the creation of an interactive and accessible software to these people. An environment of e-learning that more pleasant computer with reduced costs will provide to the interaction pupil X and that could be executed in any hardware. 

As enterprises continue to grow and expand geographically, many organizations and universities realize that a suitable way to offer continuous education to employees and students is through e-learning on demand. This paper focuses the use of Web services and the convergence of technologies for e-learning, such as JavaWebStart, ebXML, Petri Nets XML and MOVIX. These technologies are meant to be key drivers for improving applications integration, by providing a scalable solution that can be seamlessly integrated with existing systems or courses. It is designed to be implemented in a short time and makes the structure of hardware and software, in the student’s computer, cheaper. Better practices, for the use of these technologies, are now emerging, and this helps corporations to enforce corporate standards, re-train and re-certify employees and students with simple interactive multimedia e-learning courses. These courses are developed in an environment for e-learning that contains all the material in a large server, interconnected through Internet with the student’s computer. 

Common system integration problems will be presented, when application-level integration (via ebXML and/or Web services) provides maximum value. Then, overviews of each will be described, and examples of what scenarios they should be used in. Finally, design applications that use these technologies and highlights involving the best practices will be given. It will be taken an approach to the use of e-learning applications, which drive students’ demand for rich, interactive client-side Java applications, and are modeled and simulated with XML Petri Nets.

2
e-learning

Long-distance education is becoming a basic issue for those who think over the ways of the education in a society that is ever more interconnected with digital technology nets. Long-distance courses, using Internet or similar net systems as a support for pedagogical communication, are spreading out daily, in the entire world. They range from informal courses on cooking, tai-chi-chuan or basic electronics, to undergraduate or even graduate courses in different areas of knowledge. Software and technologies, either net bred or adapted to this purpose, must serve to this fast grown market. A process of transformation is going on in the educational scenario, which is very ample and complex and needs to be analyzed and discussed. We can observe that educational public policies, in practically all over the world, have already started to define clearer and more detailed postures on distance learning issues.

 Quite often this stimulates the sprouting of national education programs that establish limits and rules for their implementation.  From the academic point of view, the volume of production of articles, books, and theses related to this matter has also grown significantly, and the social interest for a subject can certainly be perceived by the number of issues generated in the media. However, part of the discussion is based on traditional approaches with respect to both technological possibilities and to pedagogical matters. This ends up by influencing current e-learning projects, distorting their characteristics, requirements and goals. Educators should consider creating new pedagogical proposals for distance education that integrate technological potentialities with digital support, to make the construction of knowledge [15] accessible and viable for a large collectivity, which, on the other hand, will be working individually. 

One of the most serious problems of these courses is the lack of interactivity with the students, in the learning process, due to the difficulty in exchanging experiences and clarifying questions and doubts with professors and colleagues, making the educational process very poor. These difficulties, along with socio-economical and political-cultural aspects, have negatively influenced these enterprises, which, in spite of this, continue to exist. 

The student is alone in front of the computer and needs to interact with colleagues and teachers through an appropriate e-learning environment, which must also provide conditions for learning using multimedia and hypermedia facilities. 
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Figure.1 – Structure of a cheap e-learning [18]

3 Tools

The proposed methodology, in order to create an environment for e-learning, needs some tools that allow the system’s modeling and simulation, interactivity, low prices, high data transfer rate, and must have high efficiency in the development and distribution of the applications.  For this the tools ebXML, Petri Nets, JavaWebStart and MOVIX will be used and they are described below. 
3.1 Data Transfer 

To manage data transfer in e-learning ebXML will be used.In the recent times there has been an extensive and increasing amount of work to provide practical implementations and technical specifications to enable the development of open interoperable e-learning interactions. The purpose of ebXML (XML-Extensible Markup Language) initiative is to develop a single global electronic market based on an open public XML-based infrastructure, enabling the global use of electronic business information in an interoperable, secure and consistent manner by all parties. The primary objective of e-learning with XML is to lower the barrier of entry to distrance learning in order to facilitate trade, particularly with respect to small- and medium-sized enterprises or schools [8,9,10,11]. The Internet and Web enable new business forms that exploit larger levels of interactivity for both customers and suppliers, increasing the opportunities for community interaction and involvement [14]. 

The applications in this environment must correlate students to learning, with the necessary technologies to its optimization, which reflect the form in which a group of people interact to give way to an e-learning process. EB-xml is a subgroup of XML that is a text-based markup language that is fast becoming the standard for data interchange on the Web. As with HTML, you identify data using tags (identifiers enclosed in angle brackets, like this: <...>). Collectively, the tags are known as "markup". 

But unlike HTML, XML tags identify data, rather than specifying how to display them. Where an HTML tag says something like "display these data in bold font" (<b>...</b>), an XML tag acts like a field name in your program. It puts a label on a piece of data that identifies it (for example: <message>...</message>). Since identifying data, gives some sense of what means (how to interpret it, what should do with it), XML is sometimes described as a mechanism for specifying the semantics of data.

In the same way it defines the field names for a data structure, the use of any XML tags, that make sense for a given application, is free. Naturally, though, for multiple applications to use the same XML data is necessary to agree on the tag names   intended for use.

All XML document is marked by "tags" - the minor signal (<) and greater signal (>) are delimiters.  The same logic is valid for the beginning and end of the document inside, for each register and each field of the Petri Nets information.  

The content itself is placed after each beginning tag and before each ending tag.  The structure of an XML document can become complex, with many fields, tables (information contained in the DTD) and Schemas (projects) for data consistency. [5] Through the Internet, the e-learning software allows the business-oriented processes integration of a school, university or company with the world and their students. 

3.2 Modeling and Simulation 

In this issue, we exploit the modeling and the simulation of a type of intelligent e-learning that uses Petri Nets for modeling and XML for transfer data information about the multiplatforms interfaces. The initial tag is < pnml xmlns.....>, and it indicates the root of an XML document.  The end of the document is defined by </pnml >. For this, the use of XML Petri Nets or Petri Net Markup Language (PNML), which besides keeping the mathematical formalism, the properties and the graphical representation of the Petri Nets, uses the XML (Extensible Markup Language) language to generate a file with Petri Net information. This could be integrated to other tools, such as Java or JavaWebStar, and manage database systems, to be used as database as a tool for simulation, analysis and visualization of the dynamic behavior of the e-learning system modeling, with the analysis of its properties and structural generalities.  

XML Petri Nets (PNML) are used in Simulation and Visualization of e-learning, and discrete event oriented simulation models are described. A simulation model is focused on the utilization of the W3C XML syntax and Petri Nets XML for evaluation of e-learning applications performance. 

 The described methodology provides the developer with a quick and efficient scheduling method and enables them to decide if the e-learning application will become the production plan.The most important feature of the PNML is the fact of being a mathematical formal model and having a graphical representation that allows us to shape and study the distributed e-learning-oriented systems characterized as asynchronous, with a high level of competition or parallelism, in discrete and/or random events, as in e-learning.  A Petri Net consists of places, transitions and arcs that connect them.  The places can have marks that indicate the current state of the system.  The transitions are component assets, and model the events that can occur, changing the state of the system and indicating whether a transition is qualified or not.  The transitions are qualified if all the event conditions are fulfilled, the marks are removed and added in their exiting places.The graphical structure of Petri Net is formed by a set of places P, a set of transitions T, an entrance function I and an exit function O. The mapping is based on the theory of the multi-sets, allowing the existence of only one place (P), considered either as multiple entrances or exits of a transition (tj).  Any model of Petri Nets - ordinary, place-transition, condition-event, stochastic, colorful, predicate-transition, object-oriented, interpreted, etc, can exist as XML Petri Nets (PNML), as far as they keep their formalism and properties [9]. For e-learning-oriented applications in the WEB, as in ad-hoc mobile nets, it is preferable to work with Petri Nets of high level as the stochastic ones, colorful, predicate-transition or object-oriented, for their greater capacity of abstraction of the real world.  Stochastic Petri Net is used in this work, for having time condition appropriate for the construction of realistic models to evaluate discrete system events for simulation.  The use of Stochastics Petri Nets allow the description of the watchdog mechanism and the construction of a graph for covering accessible states in simple cases, where the ordinary Petri Net is limited, and the time intervals associated to the transitions are given under the whole number form. However, the size of the covering graph blows up quickly when the time intervals are very different, and the description of the state of these nets must understand the secular information and the markings.  

Use of the markovian analysis requires that the system has no previous memory, that is, if an event produces the fire of transition t and transforms the M1 marking into M2, the future evolution of the transitions that were sensitized by M1 before the fire of t must be identical to the one suffered by the transitions if they came to be sensetized by M2. In the Stochastic Petri Net the duration of sensitization associated to the transitions are defined by geometric distributions, which allow us to construct an equivalent markovian process that makes it possible to analyze the Petri Net behavior. The duration of sensitization is a variate of exponential distribution probability f(x)=1-e-yj, where the function f(x) describes the probability for the fire of transition t to happen before date j, and, therefore, for the duration of sensitization to be lower  than this date.  [4]

A Stochastic Petri Net is defined by a 6-uple: [19]

{ P, T, I, M, 0, L }, where:  

P is a finite set of m places, with m > 0;  

T is a finite set of n transitions, with n > 0;  

I is the entrance function that identifies all the places of entrance of a transition; 

O is the exit function that identifies all the places of exit of a transition;  

M0 is a function defined in P, where M (p) is the number of marks in place P.  

M:p->n where N is the set of the whole numbers including the zero; 

 L is a set of fired rates associated to the transitions of the Petri Nets that obey an exponential distribution. The fired rate values depend on the number of marks in the places of the net.

An e-learning-oriented application with Stochastics Petri Nets can be verified with the analysis of Petri Nets properties, which are extensible to the PNML. Petri Nets properties applied in e-learning are listed below: 

. Limited:  The maximum number of markings in all places cannot exceed the maximum number of marks that a place can contain in any marking. 

. Alive:  Through the vivacity property, we can verify if an application won’t suffer deadlock for imperfection and if there is some state or sequence of states that will never be reached. 

. Restart:  It is possible from any state M to return to the initial state M0. To this property it is possible to observe the cyclical or repetitive behavior, or if the application is restarted after reaching one definite state.

. Mutual Exclusion:  In Petri Nets, two transitions are in mutual exclusion if they are never simultaneously qualified.  

. Conserve:  It is used when it is necessary to verify if the marks of a place increase or decrease, or if they remain constant. 

. Contact (Overflow):  This property verifies if a transition cannot be gone off by the lack of legal capacity in some place. 

. Conflict:  The conflict implies the existence of two or more possibilities - in case one of them occurs, the other will never occur. 

. Parallelism:  It implies that all the activities can be executed at the same time.  

In e-learning many processes occur simultaneously and an application can be seen as a sequence of discrete events. The changes happen due to occurrence of an event.  

Another way to analyse a PNML of an e-learning system is through the matrix M of transition rates that is written directly from function L.  The column j of M describes the evolution of the Pj probability of the Mj marking from Mi. Its value is negative; therefore it describes the transition rate that allows abandoning state Mi.  The stationary regimen of the markovian process is given by the vector (, solution of the equation (Q=0 with ( (i = 1, which allows to calculate the average value of the number of marks in a place.  

Before each minus (or plus) signal element exists that can be used to inside diminish (or to expand) a level of the hierarchy attributed to the XML file.  To access data generated in the XML file, it is enough to use an XML Parser that is an interpreter of how to read XML files. There are several XML Parsers; in this work we chose to use XML of Java, which is an API to work with XML documents. There are different API's to work with XML documents.  The basic types are Tree-Based (based in trees) and Event-Based (based in events).  The API's based on trees creates a structure of data in the memory, representing the data of the XML file. This type of API allows fortuitous access to any knot inside of the document, precisely because the data are later processed in the memory. It represents an established hierarchy of a tree. To each level below the top (except when there is a single node), one can have children (a node son is one that is tied to another one), relatives and brothers.  They can also contain comments and process instructions. To work with an XML document, an instance of the Java object must be created. In both cases a True value is returned if the data are loaded, or Falsify if some error occurs. 

3.3 Interactivity 

In order to obtain a good interactivity MOVIX will be used. MOVIX (16) permits interactivity and distribution of e-learning, and it helps to create a compact booting disc, with approximately 7MB, capable to reproduce all the types of audio and video archives. We can use it to hear musics in MP3, CD’s of audio, to reproduce videos in diverse formats: DVD, VCD, AVI, DVIX and others, it includes support to attend videos and music through the net or Internet. MOVIX uses MPlayer to reproduce music and to show videos and therefore it depends on the functionalities of the formats supported (and compiled) in the MPlayer.   Sound technology, also makes use of the alsa-project [17] and of sound cards supported for it. With this distribution, we can build a PC computer (without HD) with a good video card, with TV output and a DVD reader to transform it into a fantastic domestic DVD Player that reproduces the majority of the system of audio and existing supported videos in the market. Moreover, we can create booting compact discs of DIVX films, inserting in the compact disc, the film with the MOVIX distribution. The functioning is simple, after booting in CD-ROM, it loads a version of kernel 2,4,20 and tries to detect the hardware of the machine, video, sound, net and   TV cards, etc. and to end the booting process, it initiates a menu screen where you can start to hear its MP3, compact disc of audio, its DIVX, VCD or DVD. The project is divided in 3 categories: eMOVIX – it is a booting compact disc where the film found in the root of CD-ROM is executed automatically (autoplay). After booting, is presented in a menu to the user. MOVIX2 – identical Function to the MOVIX, however with a presentation of the menu in graphical way. 

4 E-learning Development

For the development of e-learning, we choose Java solutions. JavaTM Web Start software is a technology that provides a powerful way to easily deploy web-based Java applications. Available today through Sun's early access program, Java Web Start (JWS) technology gives web developers and users the feature richness and cross-platform capabilities of a rich Java application with the ease of centralized web deployment and management. With JavaWebStart, Java applications are launched through a web browser by simply clicking on a link to download and run the application, just as a user would to go to a web page. Java Web Start applications, however, do not rely on the web browser's innate support of the Java platform. Rather, Java Web Start determines which version of the Java platform is necessary for the Java application to execute and automatically makes that support available. The technology that enables this is the Java Network Launcher Protocol (JNLP), a technology that is being developed through the Java Community ProcessSM program and upon which JWS is based. The public draft of the JNLP technology specification is also now available at Java Web Start includes the security features of the JavaTM 2 platform, so the integrity of data and files is never compromised. In addition, JavaWeb Start technology enables you to use the latest Java 2 technology -- with any browser. With JavaWebStart, we can launch applications simply by clicking on a Web page link. If the application is not present on computer, Java WebStart automatically downloads all necessary files. It then caches the files on computer so the application is always ready to be relaunched anytime, either from an icon on the desktop or from the browser link. And no matter which method to launch the application, the most current version of the application is always presented to you. JavaWeb Start is easy to use: permits efficiently access, download, and launch applications as easily as accessing a Web page.Because Java Web Start runs independently of any browser, we can shut down our browser or surf to another Web page and continue using our application. Applications deployed with JavaWeb Start do not require a browser interface to operate. 

End-users will discover the ease of Java Web Start for everyday tasks, while developers will appreciate its flexibility, power, and inherent security features when deploying new applications on the Web. J2EE-based e-learning server is used for more dynamic applications compatible with HTML. JWS technology initially will support Windows (95, 98, NT, 2000), Linux, and Solaris Operating Environment clients. The Java Web Services Developer Pack (Java WSDP) is a free integrated toolkit that allows Java developers to build, test and deploy XML applications, Web services, and Web applications with the latest Web services technologies and standards implementations. Technologies in Java WSDP include the Java APIs for XML, Java Architecture for XML Binding (JAXB), JavaServer Faces, Web Services Interoperability Sample Application, XML and Web Services Security, JavaServer Pages Standard Tag Library (JSTL), Java WSDP Registry Server, Ant Build Tool, and Apache Tomcat container. The portability and extensibility of both XML and Java technology have the flexibility and wide availability requirements of e-learning. The Java Web Services Tutorial is a beginner's guide to developing and deploying Web services and Web applications on the Java Web Services Developer Pack v1.1. JavaServer Faces technology simplifies building server-side user interfaces. The Java Architecture for XML Binding (JAXB) gives Java developers an efficient and standard way of mapping between XML and Java code. Java developers using JAXB are more productive because they can write less code themselves and do not have to be experts in XML. JAXB makes it easier for developers to extend their applications with XML and Web Services technologies. Find the latest guidelines, patterns and code samples for end-to-end Java applications supporting Web services including Java BluePrints Adventure Builder Sample application v1.0.Java technology and XML are a natural match for the creation of applications that exploit the web of information where different classes of clients, from a traditional phone to the latest smart refrigerator, consume and generate information that is exchanged between different servers that run on varied system platforms.The Java Web Services Developer Pack (Java WSDP) is a free integrated toolkit that allows Java developers to build, test and deploy XML applications, Web services, and Web applications with the latest Web services technologies and standards implementations. Technologies in Java WSDP include the Java APIs for XML, Java Architecture for XML Binding (JAXB), JavaServer Faces, Web Services Interoperability Sample Application, XML Security, JavaServer Pages Standard Tag Library (JSTL), Java WSDP Registry Server, Ant Build Tool and Apache Tomcat. 

5 Conclusions

In this paper, we proposed to use the convergence of technologies such as Java, Petri Nets and MOVIX to support e-learning an to simulate and create a cheap and friendly environment for e-learning . The PNML provides an attractive forum to discuss different intelligent solutions for e-learning real-life problems, with its formalism and graphical representaion that permit to model and simulate an e-learning system before improving it. JavaWebStart permits the distribution of e-learning applications and MOVIX permits transfer audio and video solutions in e-learning. In our current study, we did not include any research about human perception and pedagogical studies, which will be focused in near future works, and are topics of great importance for open collaboration.
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