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Abstract: Problem statement: This research study describes the process of dangl@ web-based
framework for simulating programming language dtiég on the Internet, in an interactive way, by
enabling executable programs to perform automdyidakir function. Approach: The interaction
process is played using Java applets. It emphagtzesimportance of building the web-based
architecture of the proposed simulation modeésults: The research concentrates on developing
programming courses on the Internet to contribatéhe distribution of education for the benefit of
learners. We emphasize on introducing interactiVitgtween the user and the programming
environmentConclusion: The project is at its first phase and is still undevelopment but we hope
that the design of the course and the interactihidy the Java applets provides by simulating timeof

an executable C++ code will appeal to our users.
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INTRODUCTION importantly Java is platform independent language.
This means that just like how HTML files can bedea
Building abstracted models that simplify on any platform, Java applets can be executed gn an
programming language constructs is considered aplatform that supports Java capable browser. This
essential activity in today teaching processesfeature and the built-in interactivity enable Jata
Abstracted models enable learners and trainers tprovide valuable tools that should be used on theb W
practice and visualize actual activities of theaemgdng  The research also discusses the importance of
programming concepts. The spread of web-basedducational courses on the Internet and the impoeta
technologies and satellite stations played a nrajerin  of interactive learning process.
spreading news, information and education. From the  The motivation behind building a simulation model
other side, the outbreak of the Internet enablesl this because the proposed system has a complexus&ruct
various news, information, technology and educationyhich cannot be easily described using mathematical
to reach private homes at the speed of light blick ¢ models. In addition, computer programs can easily
of a mouse. The Internet and the web-basegepresent the operations of the simulated models.
technologies. have become popular in a very short  The remainder of this study is organized as
period of time and have become part of thegows, First it provides information on the impance
information system of many firms, banks, various¢ eqycational programs on the web. Then reviews th
institutes and agencies as Well_as many homes lated work that illustrates the drawbacks of the
around the world. Services provided by the Internetexisting educational programs and provides infoiomat

like the World Wide Web, the electronic mail, thike f SUDDOItNG our approach in directing the reseandhis
transfer protocol, education and entertainment are bp 9 PP 9 .
rticle. It also presents the basic of programming

major attraction on the net. Hence, the Interne1|a d sh how th d
performs vital roles in our business world. anguage concepts and snows how ey are exprasse

This research addresses teaching programminﬁn'te_ automaton constructs and .descrlbe.s the
constructs on the Internet in an interactive way byarchitecture of the proposed model. This study @rpl
simulating runs for the executable codes on the welhe importance of Java programming language asla to
using Java applets. Java has been used becaute offpr implementing the proposed model and performance
web-based attractive qualities such as the capabili and reliability issues of the proposed model are
expressing applications in an object-orientedoutlined. Finally, presents conclusions and oufline
mechanism that is simple, secure and robust and mopossible future work.
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MATERIALSAND METHODS 2002; Katz, 2003) in which higher education hasnbee
witnessed fundamental changes from courses detivere
The importance of educational programs on the in the traditional face-to-face method to thoseveetd
web: The roots of the web are growing very fast andvia video cassette and television, to a proliferatof
are now on the doorsteps of every home. It iscourses and course content delivered via computer
considered a perfect host for spreading educatiortechnologies. In recent years, the use of Internet
Through the Internet, educational programs canhreacresources (i.e., web pages) in course and curmculu
everyone, from those who are at schools, univessiti development has made a significant impact on
and at work to those who are at homes whetherdhey teaching and learning. The use of the Internet has
students taking up self-study programs, housewires evolved from the display of static and lifeless
disabled people who cannot leave their homes omformation to a rich multimedia environment that i
elderly people who are interested in learning newboth interactive, dynamic and user friendly (Powell
disciplines. and Gill, 2003). As a result, the use of the Inétrim
Classroom Internet can now be accomplishechigher education settings has become a more aatepte
through the Web since the Web has an invitingand widely used tool in academia (Glahn and Glen,
graphical screen layout which supports multimedia2002; Katz, 2003; Angelo, 2004; Hawkirgt al.,
provides simplified access and searching of datsbhas 2004; Maslowsket al., 2000).
that makes learning more accessible. The Internet Most recently, the development and refinement of
classroom has also made it possible for univessitie university and commercially developed Course
teach courses when the instructor was on leaveadt Management Systems (CMS) like Blackboard, WebCT,
enabled those universities to teach courses teestsd have resulted in the proliferation of web use ighleir
that need the courses for graduation or as presiéggli  education (Morgan, 2003; Angelo, 2004). These
even if the university does not intend to offer toeirse  technologies have made it possible to easily and
in that semester. efficiently distribute course information and méaaés
The search engines available with the WWW, theto students via the Internet/Intranet and have ledab
advertisements and the newsgroup can help and guidgeater online communication and interaction touocc
learners to sites where they can find educationa{Stith, 2000). While these tools were initially @éésped
programs of their own requirements. Therefore, thdor use in distance education pedagogies, theirimse
Internet is an efficient media for those who areon-campus classroom setting to compliment tradation
interested in expanding their knowledge andcourses is now considered a viable and often @ pesf
progressing in their academic life. In additionge th option. As a result, many academic departments are
programs available on the web can always be updatedtruggling to keep pace with the demand for CMS
so each time a learner or trainer approaches theseipported course sites for traditional face-to-face
educational sites can receive up to date informatio courses.

(provided the creators of those programs do some CMS have shown significant increase in student
upgrading). involvement in many aspects of course manipulation
Also some of these educational programs allow(Stith, 2000). The ability of instructors to cortexcess

users to email them assuming continuous upgrading ito a variety of course materials-syllabi, lectuiaes,
maintained when they have encountered problems (fasutlines and images, allows students access to such
example, www.cs.uow.edu.au/people/nabg/ABC/material from virtually any location. For the insttor,
ABC.html) and encourage users to provide commentg multitude of options exist for developing,
on these programs and to make suggestions fdmplementing, revising and delivering course conten
improving the viability of these sites. At the department level, these tools can have a

profound effect on faculty teaching and student
Related study: Numerous studies have been conductedearning, departmental communication and faculty
on teaching programming languages using the Webworkload.

based technologies but many of these studies foous Numerous studies have been conducted on
developing taught material, case studies and theofis computer-aided learning. Many of these studies gocu
Internet for general educational purposes. on technical topics (Chen and Honavar, 1999;

Few years ago, the development of computeKhanjariet al., 2002; Brusilovsky, 1994), case studies
software and hardware were directed toward edutatio (Chorfi and Jemni, 2002) and the use of educational
teaching and learning processes. They have had @ackages (Mangt al., 1999). Many computer-aided
tremendous impact on course delivery (Glahn anahGle learning packages are implemented in most of higher
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education institution around the world (Chrysostomo SR EEr Tl I SREIsERIISE
and Papadopoulos, 2005). Some of the well-known 21 & & &| @l e
course management learning systems includes

lirages.

A
Baok | Forvord | Home Open

@ Location |mtp A hwnwan swep. com/~dodil/eppdor Achapild b = N
Blackboard and WebCT. There are many other WhatsNen? | WwhatsCool? | Destinations | WetSearch | Pesple | Soitwars |
packages used by academic institution and indsstrie B
! A 3 A LITTLE MORE FROTOTYPING
including coursekeeper, multibook, A tutor and many
. A Bxample program ------ > PROTYPE2.CPP
other systems listed in IMS 2008. H

Most of the computerized 1€arning SYStEMS tENG L0 | rwarie T orsa bt o e s o cocest o 2 b ot s T bl
facilitate the distribution of structured online urees e Comames e o ol T Bt hente ¢ Fcmaned Ay o show s
(Angelo, 2004; Chrysostomou and PapadopoulOs, | (il Seve s s et i commern sodasesbe st e e
2005) Making use of modern information and | g eses ovaee s R panclar caie the comiient add essently acthig v
communication have made it easier for faculty tche WHAT DOES FROTOTYFING COST? L
outto stu_dents at any time, in any place. _ il Sl
Detailed the success of a Computer-Mediated
Asynchronous Learning (CMAL) program of graduate ;
studies in Educational Leadership and Higher
Education offered through the University of Nebmask .+ Notsoape - [C++ Tukorial- Chaster 11 B 5 W ] 2 SR T

. . . Fie Edt View Go Bookmaks Options Diectory Window Help
Lincoln. It details the evolution of the concept

g. 1: Explanation of C++ functions

: . . : B0 Bl 2
focusing on an integrated sequence of high-quality - —MIM = |—| .
i . WhatsNew? | WhatsCool? | Destinations | WetSeach | Feople | soltware |
learning to N
THE jostream LIBRARY E
« Enhance student learning experiences Example prograzn —————> MESSAGE.CPP
» Provide greater accessibility by removing Darriers | s e e progesem nsmes MESSAGE PP for our s bin of sbject oionted -
of time and space o vl 1o o v e st sorats Lpet s 17 ough 0. s s
. p age ' 23 goua;h 2; :‘i‘unsf uzed to gl:\tputtga:a:otthe sttan‘jilartti( ;exi:e,htrljme ﬂ]‘AZnT;r, fsii?:morlis ahhntrle
» Deliver learning opportunities to participants differently from our old familiar printf() function, because we do not have to tell the syster what
. . . type we are outputting. MNote that cout is not actually an output function, but we can sort of think of
around the world on a conventional UNIVErSity | s one ulwe fiy defie rbres s this tsesel For e time being, we vl ssuply tve that cout
Semester SChedUIe is an object used to send output data to the monitor.
. . CHH+, Tike the C language, has no input or output operations as part of the language itself, but defines
« Develop learning CONOMS TEPrESENliNg ANy oo i e
cultures and nationalities Start| SyBateloninet ¥¥ Nctscape - [Crs Tulo.. P DS = 06170
» Foster active and substantial participation in the
learning process Fig. 2: Interface of some educational environment
» Provide multiple pathways to learning
« Facilitate the development of a worldwide Another example is a commercially sold CD for C
community of learners and C++ tutoring called “C/C++ Interactive Referenc

Guide” which has an explanation for C and C++

As one can see from the related work that theze arinstructions and commands in one section and coded
no much work has been conducted on using simulatiogxamples in another section. This way a user has to
to teach programming languages on the Internet. switch from section to section to follow how the

Some of the educational programs available on théstructions are used. Also, the background caidoo
Internet are a monotonous piece of text associatdrd  bright for the user to read the text from for agdon
some attraction features which are sometimegeriod of time.
discourage learners or trainers from getting theefie The environment in which a person is learningsin i
of the available teaching material. as important as the quality of the educational nelte

For example, the educational program atprovided. This is because the psychological state a
www.swep.com/~dodrill/cppdoc /cpplist.htm provides person is in while studying has a tremendous efiect
very good explanation of the functions and construc the amount of material he or she will absorb. liy an
of C++ but does not provide any coded example, lwhic classroom, you will find that a student who pap#tes
will make it difficult for the user to follow the in class learns more than a student who doesn'tvé&o
instructions. It also tends to be boring since Wb  have to somehow create a friendly and effective
page comprises of a white page with black textenvironment for students/users in which they can
displayed all over the page so the user reads afset interact with the program. Figure 2 shows an
explanations as if were reading a text book. Thisloe educational environment, which does not support
seen in Fig. 1, which was copied from the abowe sit  friendly interfaces.
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Another problem with some books and educationaproductions, of the form A- w, where AL N and w is
programs are that the text is written in some verysome string ovey. 0 N satisfying:
difficult technical terms, which the user fails to
comprehend which is obviously a total turn off ®nc « \W contains at most one nonterminal
the commuting property is lost. Other than thag th. | w contains a nonterminal, then it appears as the
users should feel that they are learning something rightmost symbol of w
useful which will further encourage the user. Tlemre,

an interactive educational environment with a  From the definition we must have that the right-

comprehendible language is necessary. hand side of any production is a stringdih (N O ).

The emphasis is to write programs that Wererp s the pair in N % (N (] [) represents the
intended to be read by humans rather than computer rouductior?xl (;(’ i L2 ) rep

This concept was first coined by Knuth (1992) unde We can consider the syntax of statements theory,

the term literate programming”. A program should expressed in a terminology that resembles ANSI &/C+
explain to human what they want the computer to dq

and to convey to readers the thought processedethat as follows (Okhotin, 2004):
to the program. The proposed architecture aims to
automatically extract the main features and mecmasi Expr - tld
of programs and displayed to learners. In this vaay, EXPr— tNum .
learner does not want to go and read informatiasusb EXpPr — tLeftPar Expr tRightPar
program from auxiliary documents as programmerd=xpr - ExprFunctionCall
usually do (Cordes and Brown, 1991). Therefore, inExprFunctionCall- tld tLeftPar ListOfExpr tRightPar
order to set the stage we need first to look aListOfExpr — ListOfExprl
programming language aspects. ListOfExpr - €
ListOfExprl — ListOfExprl tComma Expr | Expr

Programming languages and finite automata: Expr — Expr BinaryOp Expr
Several aspects of programming languages need to B8y _, UnaryOp Expr
specified. These include (Watt, 1993): Expr — tld tAssign Expr

Syntax is concerne_d with the form of programs. A gt tement. ExprSt | CompoundsSt | VarSt | CondSt|
language’s syntax defines what tokens (symbols) are lterationSt | ReturnSt
used in programs and how phrases are composed from
tokens and sub-phrases. Examples of phrases are
commands, expressions, declaration and complete
program.

Contextual constraints (sometimes called static
semantics) are rules such as scope rules thanuater
the scope of each declaration and can locate

ExprSt- Expr tSemicolon

CompoundSt. tLeftBrace Statements tRightBrace
Statements» Statements Statemert |

VarSt - tVar — ListOflds tSemicolon

CondSt- tif tLeftPar Expr tRightPar Statement |
thréf tLeftPar Expr tRightPar Statement tElse Stateme

declaration of each identifier. Type rules enablénfer IterationSt— tWhile tLeftPar Expr tRightPar Statement

the type of each expression and thus to ensureegitit  RetUrNSt— tReturn Expr tSemicolon
operation is supplied with operands of the cortgoes. ~ FunctionHeader- tid FunctioArguments
Contextual constraints are so called because asghra FUncticArguments. tLeftPar ListOflds tRightPar |
such as an expression, depends on its context. _ tLeftPar tRightPar
Semantics is concerned with the meanings of-iStOflds — ListOflds tComma tid | tid
programs. There are various points of view on how o Function— FunctionHeader CompoundSt &
can specify semantics. One can take the meanirey of tld tLeftPar all-variables-defind &
program to be a mathematical function, mapping the FunctionHeader returns-a-value
program’s inputs to its outputs or can take themimgp ~ Functions— Functions Functiong|
of a program to be its behavior when it is run on
machine. The proposed architecture provides a number of
We can define the grammar of a programmingapplets that describe a program structure by dispia
language, G, as a 4-tuple G X,(N, S, P), wheré is  a set of the grammar of the language. Applets shows
an alphabet, N is a collection of nonterminal syleb8  instantiated variable from none instantiated ofds
is some particular nonterminal called the startlsgin grammar is used also to return information regaydin
and P is a collection of replacement rules, calledbbject constructs. It displays which object inteerit
413
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which and what are the components of objects. Fobundles of functional behavior whose specific awio
example, the statement, FunctionHeader tid are influenced by the internal data of the objécam
FunctionArguments. the programmer’s point of view, an object has d&alo
Can return any items of information to the readersexistence that transcends the particular placehen t
It can return the identifier name i.e., functionmea program where the object was created. An object may
through Id and/or details of Function ArgumentsisTh be passed as an argument and returned as a valoe. O
will enhance the understandability of users ancblena created, an object can exist for the duration @& th
them to interact effectively with the proposed eyst  execution of a program. Of course, for storage
Extracting information from the source code andefficiency, objects that cannot be accessed bypeany
inserted into a database will enable learners te e of the running program are deleted via garbage
control of the source code. We define a numbersfd  collection. It is common though not always esséitia
concepts (Reinfelds, 2002): link objects to variables. These variables havestirae
block-based scope of definition as all the othened
« Assignment tables as a set of slot variables, x,,  entities of the program, so if a programmer asks th
.., % that are partitioned into sets of equal question: “Where can | use a variable that is botand
unbound variables and variables bound to an object?” the answer is “According to the sanukl
number, record, or procedure. scope rules as for any other entity that is bouna t
« An environment table E as a mapping from value.” It is important to recognize that the scop¢he

variable identifiers to table variables, {<x> x,,  Object, which is global, is not the same as thepeauf
ey <X o X} any particular variable that may be used to refethe

gbject. If a programmer asks the question: “What

methods are available for this object?” the bloekdi

. An execution state as a pair (S3), where ST is a scope does not apply, but an extension of the scope
concept does. Whenever it is necessary to decide

stack of semantic statements : i
o . whether an object may call a particular method, the
* A computation is a sequence of execution stateg

ing f initial (ST ST programmer has to look at the scope of method names
sta(rtslr_:_g rc;m an initial state: (9100) ~ (STw. 01)  f the class from which that object was constructed
- 2,02) — ...

this sense, the scope concept extends to methisd cal

* A semantic statement as a pair (<s>, E) where <s
is a statement and E is an environment

Each clause of the above can return information a
much as required by the viewer of a program. A

variable X, for example, has a scope that detemmeprogrammer’s theory of programming will be of Etl

where in the program this variable is valid. X mayvalue without a vision of how these elements cath an
meaningfully exist unbound to any value or may be

bound to a value via some reference mechanism.sX h% ?0;*?223 ?r?n;pgsﬁgrteonzofgrﬁocr?gﬁcljet:apg)b%ar(ﬂgiggitn
a name with which programmers refer to it. 9 P 9

An assignment statement links a variable to extended in Fhe future. Althc_)u_gh itis not eas;gd?dye
) L . . roblems using programs, it is even more difficolt
value Thl_s definition includes gll paradlg_ms. All solve problems in a fashion that permits these rarog
programming languages have variables. Varlak_JIes may, pe adapted cleanly to handle future problems or
be linked to values or may be unbound. The diffeeen gitional requirements. The essence of prograiigues
between paradigms is in the linking rule For exampl is tg create a program that is so well organizeat th
in imperative languages variables may be linked toygaptations are straightforward. Three key concaygs
values in any place in the program, any number Otentral to quality program design: Encapsulation,
times. In functional languages a variable may bkeld  orthogonality and polymorphism. The practical
to a value exactly once. In logical programming,usefulness of a programming language is often
variables may be re-linked to values at specifinigo determined by the degree to which these concepts ar
(choice points) in the program. supported. The coherence of a program or family of
related programs is likewise determined by the eegr
Programming aspects of OO concepts: The OO to which these concepts are utilized. Encapsulation
paradigm offers a rich set of problem solving cquise involves capturing some aspect of programming
For example, objects are model entities of the lerab  knowledge into an entity that is named and reusable
area and methods define behaviors that these emntitiHere are some simple object-oriented examples:|&imi
should exhibit. Of course, one can also view ogjest first class entity with almost no effort. To takeva as a
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specific example, items 1, 2, 4 and 6 provide fitass takes the form of HTML pages that are interpreted a
encapsulations. Methods and functions (item 3) arelisplayed by the client’s browser.

definable via declarations but are not first cladss is On the server side, the system runs under Internet
a major source of annoyance in using Java an&ervices IIS. The Internet service manages theesyst
workarounds, also known as design patterns, amgegee passes requests from clients to the application and
to overcome this gap. Finally, contracts (it&nare returns the application’s responses to the cli€hese
only weakly supported in Java so contracts mu&noft requests and responses are passed across thestintern
be specified in comments not code. Orthogonalitg is using HTTP.

term borrowed from mathematics to describe thatgbil

of some entity to be varied independently alongesslv  System platform: ASP.NET is used as the platform to
axes of parameters. Orthogonality is desirable ircreate the system and its services that run umtemiet
programs since it allows the programmer to makeservices. ASP.NET provides a high level of consisye
independent changes to decisions and settings. Datecross Web application development. ASP.NET is part
orthogonality is the ability to modify or substiéutlata of the. NET Framework and is made up of several
values independently as long as the meaning of theomponents.

program requires no mutual constraints. Data A Web application consists of three parts: Content
orthogonality is widely supported in programming program logic and Web configuration information.
languages. Functional or algorithmic orthogonaldy Table 1 summarizes these parts and gives examples o
the ability to vary functions or algorithms. Thigpe of  where they reside in an ASP.NET Web application.
orthogonality is not so widely supported and so it The Web form is the key element of a Web
often becomes important to develop patterns thaapplication. A Web form is a cross between a ragula
enable such orthogonality to be achieved in spfte oHTML page and a Windows form. It has the same
the language. Suppose, for example, that an algorit appearance as and similar behavior to an HTML page,
is embedded inline in the body of a method in aJavbut it also has controls that respond to eventsrand
class. It is not altogether easy to change thatode, like a Windows form.

algorithm. The most common solution to this problem In a completed Web application, the executable
is to define a derived class in which the method inportion of the Web form is stored in an assembdyl)(.
qguestion is overridden to use a different algorithmthat runs on the server under the control of the
This inheritance mechanism may be acceptable iASP.NET worker process (asp_wp.exe), which runs in
there are only one or a few possible replacementonjunction with IIS. The content portion of the ke
algorithms but becomes unwieldy if there are manyform resides in a content directory of the Web sgras
possible options. Moreover, if there are two method shown in Fig. 4.

with separate algorithms each of which may possibly = When a user navigates to one of the Web forms
be replaced, the entire process of inheritancekisrea from his or her browser, the following sequenceuosc
down in excessive complication. A second solutien i

to use inline definitions that combine the defimitiof « IS starts the ASP.NET worker process if it is not
an object with the replacement of one or more of it already running. The ASP.NET worker process

algorithms. loads the assembly associated with the Web form
By modeling the syntax of programming languages
and exploring their behavior we can strengthentust __ Cliemt
in understanding of the definitions, concepts and ﬁ
thought processes of large systems (Meyer, 200%; Ro ﬂ;@j
and Haridi, 2002). =
: Client \‘\\

RESULTS Fl\\ﬁ = e N
The proposed architecture: The proposed system, '@ /w
which teaches programming languages at run time .=t _~ Interner
level, uses client/server architecture. The systsites [\ﬁ -
on a server and responds to requests from multiple <

<

clients (learners) over the Internet, as shownign ¥ %
On the client side, the system (application) is

hosted by a browser. The application’s user interfa Fig. 3: System architecture
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Table 1: Parts of an ASP.NET Web application

Part

Types of files

Description

Content

Program logic

Web forms, HTML, images,
audio, video, other data

Executable files, scripts

Content files deiae the appearance of a Web application.

They can contain statitand images as well as elements
that are composed on the fly by the program I¢asicin the case of a database query).

The progtagic determines how the application respondsser actions. ASP.NET Web
applications have a dynamic- link library (DLLiefthat runs on the server and they can
also include scripts that run on the client maehi

Configuration ~ Web configuration file, The configtiom files and settings determine how the applaratuns on the server, who has
style sheets, IS settings access, how errorbardled and other details.
=18l
Program 3 B ElE
Internet logic e Eii
explorer B \ =
Configuration -
-] Content
% Server resources

Welcome.aspx
FindTitles.aspx
Svstem.aspx
/img

{10

grEzzeecs

T

Pubs database

100 200 155 133 187 200 192 124 190 111

> 100 111 125 133 155 187 198 192 200 209

Fig. 4: ASP.NET Web application parts on a Webeserv

[&@) pone
Bistor] | & 2 A © B 7| Eyraceatary .|

[ (i Coroser

W it [[Stnacver. [ EIZ 0

——— Internet Information Services (II5)

Internet B IS starts application Fig. 6: Screen snap shoot
explorer
3 IS retums & The proposed approach is a collection of Java
Fentae Application . L.
= pili compesss response packages designed specifically to create executable

=

] Web.
Config
Style
Sheet
(C85)

programming examples. The architecture is madefup o
a number of components:

Server resources
Welcome.aspx
FindTitles.aspx

@_

System.aspx
img .

Code viewer

Fig. 5: How the parts interact

Pubs database .
E *  Terminal emulator

e Variable display component
e Parser of the underlying language
e Information retrieval component

The assembly composes a response to the user
based on the content of the Web form that the user

The program execution starts as follows (Reinfelds

requested and any program logic that provide32002)3
dynamic content

* IS returns the response to the user in the form of

HTML

Once the user gets the requested Web form, he or
she can enter data, select options, click buttodsuse
any other controls that appear on the page. Some
controls, such as buttons, cause the page to ktedpos «
back to the server for event processing and the
sequence repeats itself, as shown in Fig. 5. .

Screen shoots: In order to demonstrate the viability of
the proposed architecture, we run the system and
capture a shap shoot of screens as shown in Fig. 6.

The initial execution state is ([(<sx)], ¢). The
initial semantic statement is (<sp), with an empty
environment and the initial table is empty

At each execution step, the first element of ST is
popped and execution proceeds according to the
form of the element

The final execution state is one in which the
semantic stack is empty (if it does exist)

The semantic stack can be in one of three run-time
states: Running in which ST can do an execution
step, terminated in which ST is empty and
suspended in which ST is not empty but cannot do
a step
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Adding above theory execution concepts to theour users can run a simulation of C++ programsnenli
atmosphere of a teaching process will enhance th&his will give our users a better understandabdityl a
proposed system with more attractive and morenore enthusiastic approach to programming. Sinea ja
dynamic. This can be achieved by exploiting theis a modified C++ language the codes of both the
multimedia features, employing a graphical screerlanguages are going to be similar. The next section
layout, decorating the pages or the classroom wadls  briefly describes why Java is used.

GIF files (graphical interface files) and maybe som

sound in the background which can all be transrhitte Java as a tool: Java is a new object oriented language
by the Internet. A number of attributes such asdol  that is based on C++ with some modifications. Umlik
environments, moving pictures and music should be&++, Java does not have any pointer and pointer
considered to stimulating learners. At the same tine  arithmetic, dynamic memory allocation or overriding
text should be clear and the music level should b®perator that makes the language simpler and attine
appropriate. time robust since these features are the causeany m

The language should be easy to comprehend or elsen-time errors. However, the most attractive fezitin
the whole purpose of the educational program i§ losJava is that it is portable or platform-indepengtmwit is,
i.e., the users will not find the program usefulisth ~Java programs can be moved between different cemput
will in turn make them seeking other useful maferia ~ architectures. This is possible because compiled Ja

Introduce certain degree of interactivity betweenprograms are in the form of bytecodes, which esetaf
the course/program and the learner will make thdnstructions that look like machine code but are¢ no
teaching process more effective. Interaction almosspecific to any processor.
always yields good results as far as the learmgisi of Java programs are basically of two types:
knowledge is concerned. With interaction a learne@pplications which are like any general program and
concentrates more on the flow of information predd applets which is a dynamic and interactive progtaat
The following section discusses how programmingiS run on a Java capable browser like Netscape 2.0.
languages can be taught in an interactive way en thApplets are inserted into HTML pages just like ireag
Internet. but unlike images, applets are dynamic and intemct

There are many programming courses provided ognd can create animation, multimedia presentatei;
the Internet and many others commercially prodwred time video games, multi-user networked games aaid re
CDs, which use various teaching methods. The studipteractivity those allow users to input data and
material in most of these courses is comprisedepj v communicate. The browser downloads the appleteto th
rich and informative text that provides the learmith ~ local system and executes it (Lemay and Perking6;19
most required information. Tittel and Brogden, 1997).

But these programs get monotonous as time passes Hence Java applets have the advantage of being
by and the reading process becomes tedious witble to be run online unlike other languages like+&-
limited interactivity and mainly depends on theor Pascal. So Java is an excellent tool that can
learners’ enthusiasm. On the other hand, educationdmplement interactivity and can be run on HTML page
materials available on CDs and the Internet havehd therefore can be used to build interactive Web
various techniques of executing procedures andP@ges. Its portability and interactivity makes jjeafect
multimedia features. tool for our prototype since we can create a sitinra

We, at the Department of Computer Science at thef an executable code of C++ online. This will saue
University of Bahrain are developing a programmingusers from the hassle of typing down codes, exeguti
course that provides a friendly and lively atmosphe them and then running them. The interactivity theata
for our users, a readable and comprehendible teidhw  Provides in this way will make our teaching process
will definitely use loads of example, which is arye €asier to understand and more appealing to thes user
effective of teaching students. The text descrithes since the users will be able to visualize what paots
steps in programming and immediately after each stelook like and what their outputs are.
some coded example will be provided and most
importantly these can be run online. Yes, the ugbr DISCUSSION
run the example online and this will be done using
java code, which yields the same result as the afde Performance and reliability issuess The Java
the language being taught. programming language and the web browser,

We are going to teach C++ as a prototype of ouimplementing the Java virtual machine, are still
teaching technique on the Internet and for the finse  relatively new.
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Fig. 7: Opening screen

. Netscape - [Overview] MEE
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Welcome Visitors

This homepage has been specially designed for you to learn C & C++ while

enjoying the various animatiens and background midi sounds.

C++ is one of the most popular languages today which is specially

Zxi=m| | Searchiortertinthe curcent document. [

entertaining GIF animations and with background
music embedded using MIDI files which can be seen i
Fig. 7. This page is linked to the “overview” jgag
(Fig. 8) that contains an outline of the course #rel
user then links to any of the three levels (intiiduy,
intermediate or advanced) he/she chooses to taah E
level is divided into a number of lessons, which tiser
can link to from the “Content” page of each levehe
introductory level is for learners who are new tai
C++ and will cover the basic command such as the
keywords, simple input and output, data types,
arithmetic and logical operators and their preceden
expressions and assignment statements and coradiition
statements. The intermediate level has been deakigne
for those of you who are familiar with C++ or C and
will start with the different types of looping in &nd
C++. Then we will move on to functions, arrays,
pointers and strings, files and structures. Theanded
level will start with classes and objects, then wié
move on to linked lists and we come back to cover
some special features of classes.

All the pages are decorated with animated Glsfile
and have background music, which are mainly MIDI
files to make the pages more appealing to our users

CONCLUSION

This study described the processes of building a
web-based framework for simulating programming
language activities on the Internet in an intexactvay
through the dynamic running of executable programs

using Java applets. The approach emphasizes the
importance of building the web-based architecture o
the proposed simulation model for online learners.

The course is divided into three levels for us#rs Although learning on the Web is not a new idea
the introductory level, intermediate level and Bét and there is a variety of educational programslaiizi
advanced level. The course uses a lot of COdean the Internet, many of these programs do notappe
examples. to illustrate the use of the various Uditons g ysers due to lack of interactivity and the abseof a
and ore importantly the user can run most of thesgger-friendly interface. In additon to that these

examples. The executable examples are actually Jaygrses/programs tend to become “boring” which ¢oul
applets, which yield the same result as an exeutab yiscqyrage the user from continuing with it dudatck

C++ program. of proper code visualization.

. So_our user will have an explanatlor_l of the C++ This new methodology is aimed to developing
instructions in a clear and comprehendible language

followed by coded examples for that instruction and programming courses on the Internet to contribote t
run for the example all on the same web page. Th e distribution of education for the benefit ofl al
coded examples and the run helps the user i arners. We emphasize on introducing proper

understanding the instructions in a simple way andnteractivity between the user and the program.
having them on the same page enables the user to

Fig. 8: Welcome message

follow what is happening without having to refer to REFERENCES
another page or section to see the coded examples.
The opening page of the course is a web pagéngelo, J.M., 2004. New lessons in course

containing the title of the course and is decoraité
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