
 

 

 

 

 

 

 

 

 

The copyright of this thesis vests in the author. No 
quotation from it or information derived from it is to be 
published without full acknowledgement of the source. 
The thesis is to be used for private study or non-
commercial research purposes only. 

 

Published by the University of Cape Town (UCT) in terms 
of the non-exclusive license granted to UCT by the author. 
 

Univ
ers

ity
 of

 C
ap

e T
ow

n



Univ
ers

ity
 of

 C
ap

e T
ow

nr 



Univ
ers

ity
 of

 C
ap

e T
ow

n

sea sun me sane. 

ii 



Univ
ers

ity
 of

 C
ap

e T
ow

n

a 

course 

course 

It an 

I 

a 

a course can a more on 

on 



Univ
ers

ity
 of

 C
ap

e T
ow

n

on 

an 

as 

ensure a 

a 

a 

can if more are 

iv 



Univ
ers

ity
 of

 C
ap

e T
ow

n

course overcomes 

a course 

essence is 

th""rotl'\/"'o a 

v 



Univ
ers

ity
 of

 C
ap

e T
ow

n

ACKNOWLEDGMENT ................................................................................................................................... 11 

SYNOPSIS ........................................................................................................................................................ III 

TABLE OF CONTENTS ................................................................................................................................. VI 

TABLE OF FIGURES .................................................................................................................................. VIII 

GLOSSARY OF TERMS ................................................................................................................................ IX 

1 INTRODUCTION ....................................................................................................................................... 1 

2 WEB BASED DISTANCE LEARNING ................................................................................................... 3 

2.1 DISTANCE LEARNrNG .............................................. : .............................................................................. 3 
2.2 THE INTERNET AND THE WORLD WIDE WEB ........................................................................................ .4 

2.3 BASED DISTANCE LEARNING 

3 DESIGNING WEB BASED INSTRUCTIONS ........................................................................................ 8 

3.1 CREATING VIRTUAL LEARNINGCOMMUNmESVIA THE WEB ............................................................... 9 

3.2 INCORPORATING INTERACTIVrTY Ai'lD MULTIMEDIA INTO WEB BASED INSTRUCTION ........................ 11 
3.3 VIRTUAL LIBRARY ............................................................................................................................... 12 
3.4 CONCLUSION ........................................................................................................................................ 13 

4 DELIVERING WEB BASED INSTRUCTIONS ................................................................................... 14 

4. THE MATERIAL .................................................................................................................................... 14 
4.1.1 HTML .......................................................................................................................................... 14 
4.1.2 / Video / Sound ............................................................................................................ 15 
4.1. 3 Simulations ........ .......................................................................................................................... 15 

THE BACK-END SERVERS ..................................................................................................................... 16 
4.2.1 Web Server .................................................................................................................................. 16 
4.2.2 File Server ...................................................................... ............................................................. 17 
4.2.3 Chat Server .................................................................................................................................. 17 
4.2.4 Bulletin/News Server ............................... ......................................................................... 17 

4.3 BROWSERS ........................................................................................................................................... 18 
4.4 COMPUTERS AND CONNECTrONS .......................................................................................................... 19 
4.5 DrSTRffiUTED COlvlPUTING SYSTEM ..................................................................................................... 20 
4.6 CONCLUSION ........................................................................................................................................ 21 

5 EXAMPLE DISTANCE LEARNING SITES ........................................................................................ 22 

5.1 POWERLEARN ...................................................................................................................................... 22 

5.2 TENSOR RELATIVITY .................................................................................................................... 23 
5.2.1 Course Notes ............................................................................................................................... 24 
5.2.2 Additional Features ..................................................................................................................... 24 

5.3 CONCLUSION ....................................................................................................................................... .25 

6 DESIGN AND IMPLEMENTATION DETAILS .................................................................................. 27 

6.1 A DEFINITION OF THE PROJECf MODULES ........................................................................................... 27 
6.2 SYSTEM STRUCTURE ............................................................................................................................ 28 
6.3 THE USER INTERFACE .......................................................................................................................... 30 

vi 



Univ
ers

ity
 of

 C
ap

e T
ow

n

6.4 NAVIGATION THReUGIITHE WEB SYSTEM 

64. J Technical ma,lementatum 
6.5 DYNAMICALLY CREATED AND CUSTOMISED WEB PAGES ................................................................... 34 

6.5.1 Technical 36 
6.6 COURSE MODULE 

6.6.1 Course Notes ...................................... , ................... , ........................................ ,., ............ , ............ 38 
6.7 VIRTUAL CLASSROOM MODULE 

6. 1 The Chat-Room ...................... , ......... , ............ ' .. , .............................. , .. , ............ , ............ 39 
67.2 The Bulletin 
6. The Discussion Forum ' .................... , ............ , ................ ,', ...... , .. ,', .............. , ................ 44 
6. 7.4 The Email CnllIH)!nmerll. 

6.8 THE VIRTUAL LIBRARY MODULE .......................................... , ................................ , ............................ 46 
6.9 TESTING AND PERFORMA.:"JCE EVALUATION MODULE ....................................................................... ..48 
6.10 TUTORIAL MODULE ............................................................................................................................. 50 

610. The Student User fnt~'rtn,~p 
10.2 The Tutorial Window ................................................................................................................... 52 

6. J O. 3 Technical 
6. 1 SIMULATIONS ....................................................................................................................................... 55 

6.11.1 Technical 58 
6. SYSTEM DATABASE MODULE ................................. : ............................................................................ 59 
6.13 THE HELP 

1 THE DEVELOPMENT ENVIRONMENT 

7.2 THE RUNTIME ENVIRONMENT .............................................................................................................. 65 
7.3 

Problem with E'xi~<;tifirp' ,~'"lT'UIE1rp' 
704 SECURIfY / ACCESS CONTROL ............................................................................................................. 71 

1 
User { .. Trw ... "'"", .. 

7.5 DISTRlBUTED MODEL 

7.6 IviAINTENANCE AND ADMINISTRATION ................................................................................................ 76 

8 CONCLUSION .......................................................................................................................................... 78 

9 BIOGRAPHY ............................................................................................................................................ 81 

10 APPENDIX ............................................................................................................................................ 85 

10.1 NAVIGATION SySTEM .......................................................................................................................... 85 
10.2 DEFINITION OF A PETRI-NET ................................................................................................................ 89 
10.3 CHAT-ROOM PETRI-NET ...................................................................................................................... 91 
IDA TUTORIAL ............................................................................................................................................ 92 

vii 



Univ
ers

ity
 of

 C
ap

e T
ow

n

F 

FIGURE 1: HYPERTEXT STRUCTURE ....................................................................................................................... 6 

FIGURE 2: DISTRIBUTED WEB ApPLICATION ....................................................................................................... 21 

FIGURE . THE TENSOR RELATIVITY SITE ........................................................................................... 23 

FIGURE 4: MODULE STRUCTURE ......................................................................................................................... .28 
FIGURE 5: ARCHITECTURE OF SOFTWARE COMPONENTS ..................................................................................... 29 
FIGURE 6: THE TOOLBAR ..................................................................................................................................... 30 
FIGURE 7: FRAME LAYOUT .................................................................................................................................. 32 

FIGURE 8: DATA FLOW DIAGRAM ........................................................................................................................ 36 

FIGURE 9: FILE SYSTEM STRUCTURE .................................................................................................................... 37 

FIGURE 10: PAGE LAYOUT ................................................................................................................................... 38 

FIGURE 11. CHAT-ROOM COMMUNICATION PROTOCOL.. ...................................................................................... 40 
FIGURE 12: CHAT-ROOM GUI ............................................................................................................................. .41 

FIGURE 13: A STATE MODEL FOR THE BULLETIN BOARD ..................................................................................... .43 

FIGURE 14: LIBRARY ACCESS STRUCTURE .............................. , ........................................................................... .47 

FIGURE 15: EXk"1 SOFTWARE GUl. .................................................................................................................... .49 

FIGURE 16: TUTORIAL-COMPONENT BLOCK MODEL 

FIGURE 17: THE TUTORIAL WINDOW 

FIGURE 19: SIMULATION RESULTS PAGE ............................................................................................................. 55 

20: SIMULATION COMMUNICATION PROTOCOL ....................................................................................... 57 

21: DATA FLOW DIAGRAM ...................................................................................................................... 58 

FIGURE 22: HELP SYSTEM GUI ........................................................................................................................... 60 
FIGURE 23:MoDULE DISTRIBUTION THE PROTOTYPE ENVIRONMENT ............................................................... 62 
FIGURE 24: MODULE DISTRIBUTlONIN THE DEVELOPMENT ENVIRONMENT ......................................................... 63 

FIGURE 25: MODULE DISTRIBUTION IN THE RUNTIME ENVIRONMENT .................................................................. 64 

FIGURE 26: SOFTWARE COMPONENTS ................................................................................................................. 69 

FIGURE 27: DOCUMENT TREE EXAMPLE ............................................................................................................... 72 

FIGURE 28: 1. DISTRIBUTED MODEL ................................................................................................................... 74 

FIGURE 29: 2. DISTRIBUTED MODEL ................................................................................................................... 76 

FIGURE 30: PETR-NET OF THE CHAT-ROOM CLIENT/SERVER INTERACTION ......................................................... 91 

FIGURE 31: PETRI-NET OF THE TUTORIAL CLIENT/SERVER INTERACTION ............................................................ 92 

viii 



Univ
ers

ity
 of

 C
ap

e T
ow

n
uses 

means 

access 

or 

on 

a user can 

is a is t''''''InT~:lInon an 

ix 



Univ
ers

ity
 of

 C
ap

e T
ow

n

is a 

d 

is a 

a common 

resources 

are 

are 

is a 

p 

resources users on 

It was 

I"'rQ,~t.:.rl a new sense 

a 

one 

can 

runs on a 

as a 

are 

use 

a 

area 

or 

as 

is 



Univ
ers

ity
 of

 C
ap

e T
ow

n

1 

course 

concern 

common 

resources 

own 

can occur 

or 

on a course 

a course on 

was 

an 

a 

access 

as a 

are. 



Univ
ers

ity
 of

 C
ap

e T
ow

n

were 

n. 

2 

a 

as 

on 

in 



Univ
ers

ity
 of

 C
ap

e T
ow

n

1 

even occur 

resources. 

1 

as a 

one or more 

some more 

3 

one or more 

a 

a 

are 

is 

it is 



Univ
ers

ity
 of

 C
ap

e T
ow

n

is 

or 

is a 

resources 

a 

4 

if 

a 

or 

or even if 

an 

are 

p 



Univ
ers

ity
 of

 C
ap

e T
ow

n

servers 

1 

a 

" 

resources in 

uses 

server 

1 

5 

on 

ro(:e!:iS€:O or 

resources. 

is 

it was 

a 

a 

is 

if a 

are 

a 



Univ
ers

ity
 of

 C
ap

e T
ow

n

is 

over 

no 

HTML 
document 

one 

IJQ~''''''''' course. If 

is no 

a oa~)ea course if 

are 

6 

HTML 
Documents 

Sound 

it 

access 

is 



Univ
ers

ity
 of

 C
ap

e T
ow

n

mean it is 

common 

overcome 

or 

ntcIQE~S - no is 

1 

7 

a 

is 

a 

in 

is 



Univ
ers

ity
 of

 C
ap

e T
ow

n

course 

or 

a 

8 

a 

as a 

are 

own 

can cause 



Univ
ers

ity
 of

 C
ap

e T
ow

n

1 

same room 

more 

an 

a 1 

9 

over 

resources are 

same 

one 

on 

moves 

in a 

a 



Univ
ers

ity
 of

 C
ap

e T
ow

n

• 
• 
• 

access 

or answers 

or 

course can 

came across 

answer or 

are 

I 

or a 

are It 

is a 

a 

a 

course are 

an 

or 

10 



Univ
ers

ity
 of

 C
ap

e T
ow

n

or 

even 

course 

can 

is 

an 

is a it seems 

one 

or a an 

11 



Univ
ers

ity
 of

 C
ap

e T
ow

n

an 

is more 

as server or 

an answer 

answer 

answer or 

no 

server 

are .,Lle", ... <:o is 

12 



Univ
ers

ity
 of

 C
ap

e T
ow

n

I I 

can 

numerous 

numerous 

a so-

It is 

it is 

it 

access over can 

areas 

15 



Univ
ers

ity
 of

 C
ap

e T
ow

n

it 

link 

is a 

course 

can 

are 

more on 

access resources 

a 

a course can 

course 

13 

A 

a 

is 

a 

same 

a 



Univ
ers

ity
 of

 C
ap

e T
ow

n

or 

is 

a 

server 

1 

on is a 

.1 

L is 

or 

a 

user. 

l4 



Univ
ers

ity
 of

 C
ap

e T
ow

n

a 

a 

is a 

or 

l • , I 

• 
• 
• 

access 

a 

resource. 

it 

a 

r"""'.CTc;,r t-"rotOC()1 is 

on 

16 



Univ
ers

ity
 of

 C
ap

e T
ow

n

a is a 

a user on one ron.,...."1 

over a 

is are 

one user 
l 

can 
, I 

users 

on a 

meSS(:lQE!S or 

own meSSc:lQElS or 

is 

same 

17 



Univ
ers

ity
 of

 C
ap

e T
ow

n

A is an 

is a a 

are 

answer or 

common n'''''TTn 

18 

or 

can 

server. 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Da~;ea on 

a 

is 

users 

resources. 

as a 

resources. 

19 

as a 

are 

on 

user in an 

a 

It 

is 



Univ
ers

ity
 of

 C
ap

e T
ow

n

If one 

one 

or more 

", .. un. is ", .. """"tori 

l 
, I 

a 

server or 

or 

a '''''~ITll'''ln is 

or 2 

20 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Web Server 

Passes the 

2: Distributed Web 

6 

if a 

an 

a course. 

21 



Univ
ers

ity
 of

 C
ap

e T
ow

n

1 

is 

22 

as 

are 

a 

l 
, j 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Web Based Distance Learning for Power System Engineering 

5.2 Tensor and Relativity 

The site (http://vishnu.mth.uct.ac.za/omei/gr/index.html) offers Introduction to 

Tensors and Relativity and resides on the UCT network. The aim of this Web 

resource is to provide a central information point for students taking the course at 

UCT and a way of delivering material to students taking the course outside of the 

University of Cape Town. 

1.-

On tho Web 
; I 

Tensol'S and Relativity: Chapter 1 

The Special Theory of Relativity 

- -------------_._-- -_._-_._-----------_ .. _ ... _-_ ... _-------
• Pre· «lat.ivistic physic .. 
• The c<JUJtiOtU of cicctromaandism 
• The principle ofSPuial Relativity 
• Spacetime ~ an~ the wentz Inn.fonnations 
• The spacetime UrtcrwJ 
• Minlc.owJki ",acctlmc 

o The ouU cone 
• ConseQUence! of the Einstein poduJatu 

o Time dilation 
o LCtlath conMction 
o The twin Qwdox 

• V dociry comporition law 
• index 
• ~ this document ... 

• Download postscript tile of chaptg 1-
• Download dvi file of c!ap!er L 
• Go to dT(11)ttr 2. 
• Go batk t~;!_.!Y.tlC()M .!££.~ 

Figure 3: The Tensor And Relativity Web Site 
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independently or new programs can be added without major changes in the system 

structure. 

6.3 The User Interface 

The user interface is designed to support the learning effort and for the greatest 

efficiency in the use of the system. The system GUI (graphical user interface) is 

displayed inside the browser environment. The display is divided into 2 parts. The 

main frame displays all information and the toolbar frame contains buttons for 

navigation and to access all major facilities of the system. This arrangement does 

not change throughout the system. Whereas the content of the main frame changes 

constantly to accommodate the required information, the toolbar is always visible 

and does not change. By applying thi~ concept continuously throughout the system, 
'I 

the users always feels comfortable and in control instead of having to adjust to a 

new design and finding their way around every new module. 

The toolbar (see Figure 6) offers direct links to the virtuallibrar/, a Help System and 

the following virtual classroom features: 

• Chat-Room 

• Bulletin Board 

• Discussion group 

• Email 

Figure 6: The Toolbar 
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The other four buttons (Main Menu, Previous Page, Next Page and Contents) are 

for navigating through the system and will be further explained below. " ... in many 

on-line courses, links to the Chat-Room and discussion forums are provided at the 

bottom of every page. This is overkill." (Downes, 1997), some argue that access to 

the virtual classroom facilities should only be at one location in the system. That 

means, to start the Chat-Room or to read a discussion group entry, the user has to 

go to the defined starting point and interact at that location. But considering a real 

life scenario where a student has a problem with the course notes, the student will 

not read the notes, memorise that part and then go to the instructor or fellow 

student, quotes and discusses the problem. out of his memory. More likely the 

student will take the notes and present them to the discussion partner. Today, any 

standard computer! performs multi-tasking and permits a Chat-Room and the 

information to be displayed together. The GUI system utilises this potential by 

allowing all features interacting simultaneously. Figure 7 shows the typical frame 

layout. 

Additional to the two frames of the display area, Pop-Up windows extend the GUI in 

certain cases. For example, the Chat-Room has its own window and all interaction 

is conducted inside that window. This allows the user to browse through other 

information in the main frame while chatting about a particular topic. 
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Short description 
of the chapter 

Chaptc:r 1 
O b/iXllVe 

Chapt~r I gives an \]t-'en:ic· ... · Oflhc 
underlying muthem'" ic;tl rel1l1.ionsJups 
IhOll will t>e assumed tbmug.houl the 
tng.im:crillg prindples ~'~un."l}. 

An online h-,]p I ( 

A Chat-Room for 
conununication between 
students and instructor 

A Board for publishing 
general news and 
information 

Goes back one page in the 
chapter 

Figure 7: Frame Layout 

Page titles and the link to 
the page. 

1. J .~dv,mad Tngg,nom"rric 

~v 

/ 

Environment for Email 
conununication. 
Address lists ... 

A forum for general discussions 
questions and answers. 

Virtual 
Library 

Shows a Table of 
Contents for the actual 
Chapter 
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6.6.1 Course Notas 

The notes of each chapter are divided into several subtopics, which consists of one 

or more pages. Each page is designed to fit entirely into the display area of the 

browser (depending on the browsers window size) to minimise the need of scrolling 

up and down. The browser software is certainly able to display long and extensive 

documents by supporting the scrolling feature. But this can be very disruptive, and it 

can be difficult to judge from the position of the scrollbar how long the document is 

and how much infor~ation is still to come. Displaying the whole contents of a page 

at once allows a fast recognition of the scope of the page and eases the eyes by not 

constantly having to adjust to a moving text. Figure 10 shows a typical page layout. 

Pop-up windows provide additional information or further details, which are not 

immediately relevant. Less relevant information does not distract from the main goal 

but can enhance the learning if needed. Example exercises and their solutions are 

also displayed in pop-up windows. Some pages contain hyperlinks to relevant 

information at some other location in the course notes, library or in the www. These 

hyperlinks expand the information offered on a page almost indefinitely. 

Problem 

Calculate the currents in the following circuit using 
the nodal method: 

, .. ' .::I.'l-· .I.KX.. .. · 
.... _-----' 

Figure 10: Page Layout 
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6.7 Virtual Classroom Module 

6.7.1 The Chat-Room Software 

The Chat-Room enables online communication between users. Messages posted to 

the Chat Server will be instantly broadcasted to all users who are logged on to the 

Chat-Room. The Chat-Room and also the Tutorial module (explained below) move 

away from the asyrchronous state of the Web Based Distance Learning system 

towards a time dependent synchronous state. But since these components are 

additional features and not compulsory to use, the components add great 

communication capability to the system. The Chat-Room software consists of a 

server side component, the Chat Server and a user interface as the client side 
l 

component. The software is implemented in Java, the client side; as applet and the 

server side as a stand-alone Java application. The user interface is a Java applet, 

which is downloaded from the Web Server and runs inside the browser 

environment. A simple HTML tag requests the Java applet files from the Web 

Server and executes the Java files after the downloading is completed. Figure 11 

shows the communication protocol between the Client side and the Server side. 

The GUI of the applet offers simple input/output facilities to the user. There are two 

text fields; the upper one is the display area that shows all messages received from 

the server and the lower one is the user input field. By pressing the ENTER key, the 

contents of the input field is sent to the server for broadcasting. The EXIT button 

closes the connection to the server and closes the Chat-Window. The design of the 

GUI (see Figure 12) is very simple and straightforward for the purpose of 

communication. There are no user distractions and additional features to play 

around with. 
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Java Applet 

Figure 11: Chat-Room Communication Protocol 
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._----------"--._------------ -.- -.... _. 
~ M psec Chat R oom ~[!J 13 

- ; ,)tr . 

".t. , 
~!~ .. -. ~,.~ 

Type8YE·to end: .. 
~ ' ..;0. .... 

• ,,,ai. 

What is:yo'urn~me?~ '-_-.""7. ... ,,"' 
:¥' ~ .. ' . .,' ~1t-. '., " .. , 

Figure 12: Chat-Room GUI 

The Chat-room software is divided into two main processes, Chat Client and Chat 

Server and the two main processes run totally independently on different 

computers. There is only one Chat Server active on the system, but for each user 

(the number of users is indefinite) there is one Chat Client, one Chat Receiver and 

one Chat-handler running. The Chat Server listens constantly on its port for clients. 

When a client connects (via a socket connection) to Chat Server's port the server 

adds the client to a list and creates a new thread (Chat handler) for the client. This 

thread listens on a port dedicated to one client and passes all input received back to 

the main process. All input that the Chat Server receives from any of the connected 

clients (received through the thread) is broadcast immediately to all clients in the 

list, including the sender. Since a new Chat-handler thread is started every time a 

new client logs on, the number of sub threads (Chat-handler) for the Chat Server 
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n· IHandln ~~ 

." Section One 

Quemron1==========~~~==~=====================================+~ 

;:) True 0 False 

Question 2-----:----:..=..-~---,,---------------------__;1 
.J • 

o False 

Figure 15: Exam Software CUI 

Assignments 

There are certain limitations for an online testing environment. The effort to give the 

student the same possibilities and convenience as a piece of paper for an online 

assignment is substantial, even excessive. But even for Web Based Distance 

Learning, not everything has to be done online. The instructor can create classical 

assignments for the students and distribute the assignments via Email or the 

bulletin board and receive the results via Email. The students are able to work with 

standard text processing software like the Microsoft Office suit, programming and 

simulation software (even through remote access) and create documents that can 

be submitted electronically. As long as there is a defined standard file format, the 

lecturer does not have a problem to receive the documents and process them 

similar to the hand-ins of conventional assignments. 
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6.10.2 The Tutorial Window 

The Tutorial Window (shown in Figure 17) is an additional user interface for the 

tutor. It is based on the Chat-Room window and as an extension features a list of all 

users logged into the tutorial group. The list is implemented as a text box with a 

descriptive label and a button. Clicking on the button displays a drop down list of all 

participating students with the name of their currently active page. Selecting one 

entry of the list loads into the tutor's browser the same page as that being viewed by 

the selected student. Activating the checkbox labelled "Private" sends the following 

messages exclusively to the selected user. 'Conversation held with the activated 

checkbox is invisible.-to all other users of the tutorial. 
, / 

Figure 17: The Tutorial Window 
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6.10.3 Technical Implementation 

The Tutorial software is divided into three main processes, Tutorial-Server, Tutorial­

Window and Student-Client. They are running independently on different machines. 

Like the Chat-Room software, there is only one Tutorial-Server active on the 

system, one Tutorial-Window for every active tutor and one StUdent-Client per 

active student. Additional to these processes comes the Chat-Room component 

with its own processes. The components, which reside on different computers, 

communicate through socket connections over the Internet. The Tutorial-Server has 

two ports to listen to, one for Student-Clients to connect to and one for the Tutorial­

Clients. (See the Petri-Net of the Tutorial syst~m in the Appendix.) 

I The handling of the connecting process is equivalent to that of the Chat Server, only 

that it is done parallel for both ports. Due to the Java Security model, the Student­

Clients cannot connect directly to the Tutorial-Window. Therefore the server is 

placed in between the two components and is broadcasting all changes received 

from the Student-clients to all active Tutorial-Windows. Since the receiving side of 

the server and the sending side are two different processes, a data class handles 

the exchange of data (see Figure 18) and a semaphore co-ordinates the access. 

Semaphores are a technique for co-ordinating or synchronising activities in which 

multiple processes compete for the same resources. 

A semaphore (Whatis.com, 2000) is a value in a designated place, which each 

process can check and then change the value. Depending on the value that is 

found, the process can use the resource or will find that it is already in use and must 

wait for a while before trying again. 
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~ Client-Side .; , 
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Figure 18.'Tutoria/ Communication Protocol 
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6.11 Simulations 

The simulation module is designed to enable students the access to simulation 

software that is otherwise not available to them. In this state of the project only an 

example simulation was implemented because the contents of the course and 

therefore the precise definition of simulations is not yet completely defined. 
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The author implemented some example simulation with the Matlab engine and a 

WWW interface. The Simulation module consists of three components: 

Client 

Server 

Matlab Engine 

The Client Side is simple the HTML pages that are provided by the server side. The 

Server Side consists of the Web Server that provides the static Web Pages and a 

Servlet that receives the user input and creates dynamically a result page. An 

example of a result page is shown in Figure 1.9. 

As can be seen in Figure 20, the user enters the necessary parameters via HTML 

forms and these parameters get sent to a Servlet on the Server side. The Servlet 

passes the parameters to the Matlab engine. The Matlab engine passes the results 

back to the Servlet and the Servlet prepares the results into an HTML page that is 

send back to the client. If the simulation does not require too much time, the user 

can wait online for the results. In the case of a more time consuming simulations, 

the simulations can be started and the results accessed at a later point in time. This 

enables the student to continue with other parts of the course or even enables the 

student to start simLlations in the evening, run it over night and check it the next 

morning for the results. 
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Figure 20: Simulation Communication Protocol 
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The choice of database management system is largely dependent on the financial 

possibilities and the chosen hardware/operating-system environment. 

6. 13 The Help System 

The Help System is based on dynamic Web Pages. According to the system status 

when a request to the Help System is made, the information on the HTML page 

contains general information to help in the process of navigation and the use of all 

features available at this point in the system structure. It also contains specific help 

to the topic that is being worked on. For' example, help where to find more 

information and who to contact for information about that specific tc:pic. 

Figure 22: Help System GUf 
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