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Abstract 

Leaming is a11 evolving phenomenon. Efficient ways of learning have been explore. 

Relating puzzles with learning seem to have received great responds. With today's 

technology, electronic crossword puzzle can make learning of words easier. 

The Online Crossword Puzzle for Learning Synonyms and Antonyms an electronic 

crossword puzzle with the aim of enabling users learn synonyms and antonyms. The 

development of this system is divided into two sub modules, which are System 

Administration and Front End User System. This report focuses on the Front End User 

module. 

The Front End User module focuses mainly on the crossword puzzle playing engine. 

The playing engine enable users to interact with the puzzle and give immediate 

responses. A timer is allocated where users need to complete the puzzle within the time 

frame in order to achieve higher score. Features like enabling users to reveal a letter or 

word in the puzzle, delete unsatisfied answer and user guide is provided for better 

usability. 

The system is built on a iterative and incremented waterfall model. 

The sy t em is ba ed on the lntemet based three-tier client server architecture and an 

iterative and incremented waterfall model will be used to develop this project. Hence, it 

i: believe that this interactive crossword puzzle can benefits to everyone who enjoys 

playing crossword puzzle. 
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Chapter 1 Introduction 

1.1 Project definition 

The fast growing of technologies m the society has indirectly made interactive online 

learning a significant role in education. Crossword puzzles, which are made into 

electronic games as well as online games, can act as an interactive education tool to 

help in learning. Studies shown playing crossword puzzles can help student memorized 

better and improve language vocabulary. 

Online rossword Puzzle to Learn Synonyms and Antonyms is a Web-based 

application aimed to provide un altcrnntivc wuy lor user to learn synonyms and 

antonyms. This application can be accessible anywhere and anytime; provided with an 

Internet access. It focuses on helping user to achieve higher vocabulary level in a free 

and easy way with an attractive and user-friendly interface. 

Apart from the crossword clues, user can obtain tips by revealing a letter or word from 

the crossword. As for user who loves competition, score for each game played can be 

recorded. User who wants to set a self-limitation can benefits from the timer that is 

featured in the crosswords page. User can then vi w the top player list, which will be 

uploaded on the Web site. Guide and help file is available to guide first time user on 

how to manipulate with the features available on the crossword puzzle page. 
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1.2 Project Objectives 

• Io develop a Web-based crosswords puzzle as a learning tool for user to learn 

synonyms and antonyms. 

• To design an easy to use and attractive crossword puzzle interface with good 

features. 

• To make Intemet word games a more useful and educational activity for Internet 

surfers. 

• To help broadened the vocabulary limit of users and improve their English language 

command. 

1.3 Project Scope 

Onl inc crossword puzzle to learn synonyms and antonyms is a web-based application 

that can divide into two main sub modules, the administration system and the front end 

user system. 

1.3.2 Front End User System 

• Create the crosswords puzzle interface with clues uploaded from the database 

storage. 

• I rovide help file and instructions to users. 

• A llow users to choose the level of difficulties their prefer. 

• Set the timer when user starts playing the crosswords for scoring purposes and allow 

user to submit completed puzzle. 

• ( nl .ulatc the user's score and display onto scoreboard. 
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• Users can write their comment about the site on the: guest book and view other users 

c nnmcnt. 

• Users can rate the site by voting in the vote form and view the poll result. 

1.3.1 Administration System 

• Provide an attractive homepage; manage user registration and store members' 

information into the database. 

• Allow members to update information and change password. 

• Provide two versions of interface to suit the wide age range of target users where 

user can choose either the adult or the junior v .rxion. 

• Provide an easy to use interface for administrator to create new puzzles with 

synonyms and antonyms as clues to be uploaded to \V eb site. 

• Allow a super administrator authorization with high security clearance to add and 

manage other administrators' status. 

• Displays puzzle list and status of the puzzle. 

• Allow administrator to search and view words stored in the puzzles. 

• Allow the administrator to maintain the user's home page guest book. 

• Provide a help file to administrator. 

• Provide other miscellaneous features on a Web site. 

I ·' 
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1.4 Project I .imitation 

In the development of this project, there arc some limitations that arc unavoidable and 

some features will be exclu led from the syst m. 

• Internet Access 

As a Web-based application, connection to the Internet is compulsory to enable full 

enjoyment of the crossword game. 

• No parallel session 

Players are limited to play one crossword puzzle at a session. 

• Screen area limitation 

Due to limitation or the v ·rticnl kn ~th ol' the display, the size ol the crossword 

puzzle with full lcaturcs (ti1111..'.r, clues, word or kttcr reveal button) will be 

restricted. 
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1.5 Project 1£xpcckd Outcome 

The outcome or this project for the Front End User module will be an online crossword 

puzzle play engine that focuses on synonyms and antonyms words. Below are some of 

the expected outcomes for this module: 

• The system should allow only registered user with a login to play the puzzle 

• Users should be able to choose the level of difficulties of a puzzle. 

• The system should have a timer that will be automatically triggered once the user 

invoke the play function and when the timer runs out of time, all functions in the 

playing grid should be disabled. 

• The system should be able to calculate score or the each completed puzzle and the 

linn] score ol'n user and display it. 

• The system should provide a clear and easy to understand user guide. 

• The play engine command icon should be meaningful and easy to use. 

• The play engine should be developed in a way that it is easy for future enhancement. 
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1.6 Project Methodology 

r·I::.;-~1~;r;;~~:;:.;;t~1---1 
~ .A.~!-:dy~ ~;~ '. 
1 , .•. , ,., , ,,1. 

fl··i::t 

r~~~:'.~~~J~l ...... , 
~ ~:~:y:;:::~:~n 
l ..!\.l'. ~.11.1"ii i :;: l : \; .\ 

.. :111!1l,1lii1ll!J\,:: 
'\ . 1;•:>:•:·:·:·1 

... '1lliiiil\iii? 
' .•.•••••••• ~ i •••.•.••• •' ~ •• ' . 

\ 
I 
\ 
\ 

\ 

\~ . , 
\ 

" ., 
'1 
I 

I I ~Ii'. ~d:1{~ l'.1 :· 
tune ii 

:!J1 i: r1:: m1~: r. l: X 

:~\·:il:i: rr, 
I:1:11i.!ri:1 

\ 
\, 

I· igure 1.1 The Iterative and Incremented \.Vaterfall Model 

I 

Univ
ers

ity
 of

 M
ala

ya



1.7 Project Schedule 

This pr icct is spl it in two phases. The fast stage spans within three months Activities 

that arc done during this period are feasibility study, project proposal, introduction, 

literature review, methodology study, system analysis, and system design. In short, this 

stage is to create a blueprint of the project by m depth study of the overall project. The 

second phase activities are system coding and prototyping, system testing, and 

finalizing the system. The duration rs also three months. The following are the details of 

the duration. 

Figure 1.2 Project schedule stage 1 

..,!;!t!l!l!'t!l!l!l!t!l!t!l,!1!1!tll!J!l!t!l!l!lt10111t!t!l!lillHHHll~IHUtlttfltltlll10UlflU~l!ltltl,ltlllHIHlrlPltlllrl1tltltl!1tltl!l11tHl1HIHflHtlflti!lrltllf1ltlt11ltltlHttll!IHtllllltlHH'lllltltltl!Mltl,ltltltltltlUUtltllltttUt\- 

11:i'l~{ti~!~)~~tl'l'ii,',!!i':''.'l~!lii'!'!•ii1.~~~il1·1~:~i1~tjf:l~~l~~~[f:1~\:!i~~~~!~~~~r~:i~~~!~~~~=~~~!~~lit~~1 
,~::~~: ·r:~···:··:•··:_·······t .. ···············~············,: ; : ii··~: .. ~·~·'.···~:~:~:~·~··~~·:.;;.~:·:;.;.;.~-~-: .. :;;:~~.;~~;~;~~'.·····;.~.: ::;~::.:: .. :·~·:-.~~·:···~:'.~h·~··· .. :·~·~··:;: :.: {:~ 

!:i;:' ;:;'.'.'.;:;~~;,' I u;,·;·11):: i t:!i:i :•1\:i;l I . l ~,. r l!!tillti!HI!iliililll!lli!i!iU!!U!lllllU!Uimll!umrnn1m1m1mumm111m1lll1mmuttH ... ·. . rn 

'.1.ti:'!J'.~!~f;;,~'",::; .. :. :::,·'.l··,;l:r:l::l;;l~·,;··1·:, ::,:::~::.: .. :.~, :1,:·:···:,,:,:.::--.-Ilii,~~~1iu~~~~11;~~[,~~~;~~~~~~~;l':"::::··.:::::::~l.l_JI 
, · · + ~l!llti!Hi!Ui!f: 

•• ;::::'.:.:'.::;:;;;:;:;;;,;::.: ... ;.;:;.;:;,;.:.;,,,;l:;;:;;;;;,;;;:;:;:;,;;;;;;;;;:;;:.J;;;;;,;;;,;,;.;;;,;.;,;.;;;.;,;;;,;,;;;,;;;,;,;,L,.,;,;.;,;,;;;,;.;,;,;.;,;.;,;,;,;.;,;,;,;,;,;,;:;,;,;.;;;;;;;,;.;,;,;.;,;,;;;;;,;;;;;;;;;;;;;;;:;;;;;;;;;;;J 

Figure 1.3 Project schedule stage 2 
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l.8 H .. cport I .ayout 

haptcr I : J ntroduction 

This chapter reveal on the overview of the system with the project objectives, scope, 

limitation and the development schedule. 

Chapter 2: Literature Review 

This chapter review on some existing systems, system architecture, software 

technologies and also possible development tools so as to gather more information. 

Chapter 3: Methodologies 

This chapter discusses the system methodology and techniques used m developing the 

system. 

Chapter 4: System /\nalysis . . 

This chapter is an analysis on the system functional and non-functional requirements. 

Chapter 5: System Design 

This chapter explains on the system design with explanation on how the system works. 

Chapter 6: System Implementation 

In this chapter, the process of converting system requirements and design into program 

code is being explained. 

Chapter 7: Syst m Testing 

This chapter discuss on the testing done to the system with explanation on the process 

and techniques. 

Chapter 8: System Evaluation 

Thi: chapter reviews the system and evaluates its features, strengths and constrains. 
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Chapter 2 Literature Review 

Before doing any part of the project, the understanding of the topic is important. Hence, 

doing studies, previews, observations, and researches are necessary By doing all this, 

greater understanding and getting concrete evident for the relevant topic. Sources for 

this purpose are from the Internet, thesis, books, inquires and observations. 

2.1 Definition 

Below are the definitions of each word of the topic from Chamber's Dictionary 

Online - a condition of turned on and being connected to a network of computers or 

other devices and is lrcqucntly used to describe someone who is currently 

connected to the I ntcrnct. 

Crossword Punic - a puzzle in which words are filled into a pattern of numbered 

squares in answer to correspondingly numbered clues and in such 

a way that words read across and down. 

Synonyms - one or two or more words or expressions of the same language that have 

the same or nearly same meaning in some or all senses. 

Antonyms - a word of opposite meaning 
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2.2 History of Crosswords Puzzk 

.rossword puzzles arc said t be the most popular and widespread word game in the 

world, yet have a short history. The first crosswc rcls appeared in England during the 

19th century. They were of an elementary kind, apparently derived from the word 

square, a group of words arranged so the letters read alike vertically and horizontally, 

and printed in children's puzzle books and various periodicals. In the United States, 

however, the puzzle developed into a serious adult pastime. 

The first known published crossword puzzle was created by a journalist named 

Arthur Wynne from Liverpool, and he is usually credited as the inventor of the popular 

word game. I .cembcr wl, 191 was the dnl · and it npp·nr xl in a Sunday newspaper, 

the New York World. Wynne's 1 ll'l.'1.1 ·(.'c' below) differed from today's crosswords in 

that it was diamond shaped and contained no internal black squares. During the early 

J 920's other newspapers picked up the newly discovered pastime and with.in a decade 

crossword puzzles were featured in almost all American newspapers. It was in th.is 

period crosswords began to assume their familiar form. Ten years after its rebirth in the 

States it crossed the Atlantic and re-conquered Europe. 
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2.3 Studies on existing systems 

2.3.1 Analysis on The Star Daily Crossword Puzzle 

The Star is a local daily newspaper. lt provides a daily crossword puzzle within its 

Section 2. The style of playing it is very traditional by using a pencil and eraser. Players 

need to look up for the word and match the clue manually by looking along the clue 

column. Following that, to match the answers, player needs to wait for the next day's 

copy of the newspaper to match them. 

Matching the answer too is a manual and tedious job. The grids are arranged in a 

compact manner that some times it is hard for beginners to play with it. Hence, reducing 

the interest in th· puzzle. No time limit is fix id on the players. It is more to a leisure 

puzzle rather than n learning, tools us players piny during their lrcc time. 

2.3.2 Analysis on "Yahoo! Crossword· Puzzle" 

URL address: http://games.yahoo.com 

Yahoo! Games is a web-site where Internet users can play games. The games available 

range from board game to card games. Players can choose to from single player game 

(e.g. solitaire) to multiplayer games (e.g. scrabble). The games keep on improving from 

features, games, and interfacing. ~ ~ 

Yahoo! rame ere ssword puzzle comes in a handy page. The basic instructions 

needed for pla ring the games ar simple and easy to use. 
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Figure 2.1 Yahoo! Games Crossword Puzzle 

Advantages of this system 

• Wordfletter reveal function 

• Check the word as the play answers 

• Easy and simple to use interface 

• Built-in timer to check the bme needed to complete the puzzle 

Disadvantages of this system 

• Users are unable to edit or create new puzzles 

• Lack of color indicator usage 

• No tracking of progression or scoring for each u-ser 

• A general crossword without examine on certain areas 
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2.3.3 Analysis on "Crossword Express v5.6" 

rossword Express is a shareware than enable users lo have a game of crossword 

puzzle. The functions of the application ts not just limited to solving a puzzle, hence it 

can be use as a crossword generator. 

Figure 2.2 Crossword Express 

Advantages of this system 

• Has a customize dictionary 

• Has a crossword generator 

• Multiple language support 

Disadvantages of this system 

• N t a web-base program 

• Complicated user interface 

• Jue is shown only when related boxed are highlighted 
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2.4 Software and 'l'cchuologics 

2.4.1 C lieut/Server 

lient/Scrvcr computing is a kind of distributed system architecture. In general, client 

server computing refers to a group of computers link together where one of the 

computers acts as a service provider. Services provided can be in a form of action, 

information or messages. The server responds to the message by fulfilling the request 

'<, 

after it has done some or no processing at all. 

Request made can be a request for database query, application, or remote 

console procedures. This capability cannot only provide services to clients but share 

data, application and mcssa •cs nmong clients with the server acting as the central hub 

tor all services. 

2.4.1.1 Two-tier Client/Server Architecture 

A two-tier client/server environment, the clients usually host only the interface. This 

interface may look impressive but it does not have a back-end engine running behind 

the scene. The main logical control of the whole process is located at the server. Every 

data input through the user interface is send over to the server for processing. After all 

processing had been done, the server returns the desire results to the client All the 

client needs to do is the display the information. In some cases, even the formatting of 

the display output is not necessary. 
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HTTF 

Figure 2.3 View of a Two-tier Architecture 

As for the server side, processing had to be done there. These processes include 

computation of data and results, recalling data from a database, formatting data before 

recording nnd entering n 'W dntu in the datnl use. The server side sometimes needs to 

format the data output. These formatted interfaces arc then send tc the clients for 

presentation. Other than computation done in the server, database storage is also held in 

the same domain. 

2.4.1.2 Three-tier Client/Server Architecture 

Three-tier clientfserver was an evolution from the two-tier client/server architecture. 

The major addition to the architecture is a middle-tier layer and the detachment of the 

bottom layers. As the name goes, three-tier architecture consists of three layers, namely 

presentation !<1) er, application logic layer and data manipulation layer. The 

corresponding host for this layers are, presentation layer on a client, and application 

logic and data manipulation layer on separate server. The separate server in this 

scenario does not mean a physically different server but a conceptual idea. 

I l 
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Figure 2.4 View of Three-tier Architecture 

The presentation layer held by the client still plays the same role as it was in the 

two-tier architecture. However, the application logic layer now focuses solely on 

computation and processing of c.lnln in and out or the database. This provides a more 

powerful yet scalcablc nrchitccturc. Resources on this layer become flexible on this 

layer to suit its needs. The data manipulation layer's duties are to store data, checking 

them for consistency and formatting them for storage. 

2.4.2 Markup Language 

2.4.2.1 HyperText Markup Language (HTML) 

HDv1L is a set of source code that contains tags. These tags are noted by angle brackets 

with the ending tag having an extra slash indicating the end of marking. Texts encoded 

between the strut and end tags are then publish as a webpage base on the command 

stated in the tag. The controlling body to standardize the tags is World Wide Web 

Consortium (W 3C). Popular browsers like Microsoft's Internet Explorer and Netscape's 

Navigator are fully compliance with W3C tags but do support additional tags. 

1$ 
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2.4.2.2 Dynamic HT.ML (DI ITM L) 

Dynamic HTML (DJ ITMI.) brings a livelier page than ·1rrML. Although HTMJ_, is the 

mother of all wcbpngc language, looking at a static page does not serve the purpose of 

the fast pace modern world. The word dynamic shows that contents in the page can be 

dynamic rather than the static HTiv1L. 

The term dynamic, span through data, presentation, and publishing. Information 

that is published can be updated constantly without complicated involvement forrn web 

authors. The down-side of DHT!V.IL is that it only support newer version of web 

browsers. 

2.4.2.3 E xtcnsible 1\11 nrkup I ,anguagl' (\ 1\11 I,) 

XML (Extensible Markup I angungc) is a new markup language than is gaining huge 

popularity. However, the birth of Xlvil, does bring death to HT1vIL. XtvIL is just a 

common markup language that works hand in hand with HTlv1L or other HTNfL 

dialects. 

H'IMl, describes how the data are published on the web. Where else .XJvIL 

describes what the data contains. The usage of Xlv1L encourages data sharing not 

limiting the sharing to web pages but also application. Application with the capability of 

getting information from XML web pages extracts the exact information that is required 

rather than filtering of the information that is published 

I ) 
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2.4.3 Web Application Programming Languages 

2.4.3.1 Active Server Pages (ASP) 

As the demands 01· the Tnternet increase especially the booming of electronic commerce, 

static pages turns dull. Microsoft came out with a solution to provide a dynamic page, 

namely ASP. ASP allows pages to change dynamically without intervention from users. 

The technology combines the capabilities of ActiveX components, which opens a wide 

range of function from database to printing ASP's capability does not stop there on the 

server side but allows client side scripting like VB Script and JavaScript. 

2.4.3.2 ASP.N Kl' 

i\SP.Nl•:T came alone ycnr 2001. providing case to program for Internet applications. 

The . NI ff framework stress on "ornmon Language Infrastructure (CU), which main 

goal was to allow user "execute on different operating systems and on different 

hardware platforms without having to recompile the high-level source code" 

(Grundgeiger, 2002). In short, this encourages developers of different platform or 

programming languages to program without the need to "relearn" a new language. 

2.4.3.3 Java Server Pages (JSP) 

Java solution to address dynamic web pages was .TSP . .TSP came from the Java 2 

Enterprise Edition (.T2EE). Hence, the programming style in .TSP is similar to those 

implemented in Java and is fully object-oriented. The core of .TSP is servlets where the 

server side processing is done before pages are published to clients. As for the client 

side, JavaScript is used to enhance the interface. 
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2.4.3.4 Applet 

Applets are small application that is written in Java. These application has limited 

capabilities but sufficient enough to do small algorithms including simple animation. 

Applets can be bundle together with HTML files and brought over to the clients. This 

proven to save computing time as the applets are able to do simple computing without 

sending a users request back to the web server. 

2.4.3.5 ActivcX 

Active X is th' name Microsoft has riven to n s ·t o!' "strategic" object-oriented 

programming technologies and tools. Th· main technology is the omponcnt Object 

Model (COM). Used in n network with n directory and additional support, COM 

becomes the Distributed Component Object Model (DCOM). The main thing that users 

create when writing a program to run in the ActiveX environment is a component, a 

self-sufficient program that can be run anywhere in user's ActiveX network (currently a 

network consisting of Windows and Macintosh systems). This component is known as 

an ActiveX control. An ActiveX control is roughly equivalent to a Java applet. 
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2.4.4 Scripting ( .anguugcs 

2.4.4.1 Client-Side Scripting 

Client-Side scripting is often used for validation, interactivity, enhancing a web page. 

These scripts runs on the client end to provide response without the need of sending and 

receiving information back from server. This can be advantage for validation of data 

before being send to the server. Currently famous client-side scripting are JavaScript 

and VB Script but JavaScript seems to have the edge because of cross browser support. 

2.4.4.2 Server-Side Scripting 

Server-Side scripts plays a different role not mainly l ccausc it resides on the server but 

the needs on a server is total ly di f'forent. Th' need for database connectivity, processing 

power, and tormauing requires the script to react differently. Processing could include 

responses like customization to the client browser, authentication, and security. Unlike 

the client-side scripts, server-side scripts are not sent over to the clients after it has been 

processed. 

2.4.4.3 JavaScript 

JavaScript is a fully object-oriented scripting language for web pages. The script works 

on the client-side of the system. Using JavaScript provides a better interfacing with the 

user as the web page replies to the user's actions but still able to communicate with the 

server. 
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2.4.4.4 VBScript 

VBScript works similarly to Javaxcript. VJ Script arc able to call ActiveX objects. 

Therefore, the internal working of VBScript is related to the more famous Visual Basic. 

To enjoy the capability of VBScript, web browser needs to be Microsoll Internet 

Explorer. 

2.4.5 Web Server 

2.4.5.1 Internet Information Server 

Internet Information Server (HS) is a BackOffice family product by Microsoft. The 

strong integration with Windows _000 increns ·s the stability of the system, llS does not 

only include support lor hnstirn; I typcrtcxt Transfer Protocol (1 ITTP) requests, but also 

File Transfer Protocol (Fl'P) and Simple Mail Transfer Protocol (SMTP). The HTTP 

functionality is not on static pages, but include support for dynamic pages like DHTML 

and Active Server Pages. These livelier pages are connected together through the usage 

of Application Programming Interface (API) and ActiveX objects. Security on the IIS is 

base on the Windows 2000 technology. Which means publishing on the intranet does 

not pose a problem, but just a matter of click. 

2.4.5.2 Apache 

Apache came along from a UNIX platform environment. These platform include Linux, 

Sun Solnris and HP-UNIX It popularity was gain through the open source license. 

Open source attracted programmers around the world to develop Apache for different 

operating system . Today, Apache is used on platforms like BeOS, Windows 2000, 
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Amiga, nnd many others. Being free, it usage increase throughout the whole world. 

Users who arc not satisfied with it can contribute to the system by sending in their own 

m dilication. This tends to reduce the bugs that exist. 

2.4.6 ·web Browser 

2.4.6.1 Microsoft Internet Explorer 

Internet Explorer is a graphical web browser that is bundle together with Windows 

family. Its capability not on limits to accessing HTTP but it also accessing FTP and 

other ports. As the demand grows, Internet Explorer is able lo merge with other 

Microsoft applications by callinu in oth ·r application or vice versa. The functionality 

expand when plug-ins arc added in. 

2.4.6.2 Netscape Communicator 

Netscape Communicator start off as Mosaic, the forefather of all graphical web 

browsers. The evolution of Netscape grew with the Internet. Netscape, as it was know at 

the start, started off as a simple web browser then grew to Netscape Communicator, that 

provides extra functions like a mail client and web page editor. Today, Netscape is 

wholly own by Internet Service Provider, America Online (AOL). 
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2.4.7 'Web Application Development Tools 

2. 4. 7 .1 Visual I nter I) cv 

Visual Intcrdcv belongs to the Visual Studio family, which is a complete development 

kit under Windows environment. As with the word "Visual", designing the web page 

becomes easy by dragging and dropping the desire component on to screen. This "what 

you see is what you get (\NYSIWYG)" frees the programmer to do the hard coding for 

the interface All the programmer needs is to think more on the back-end processing of 

the web pages. ActiveX controls and Java applets are able to be integrated on to the web 

pages through Visual Inlerfrev. The help provided by Visual InterDev is complete with 

examples and syntax through M icrosoll D ivclop ·r Network (M SDN). 

2.4.7.2 Macromcdia Drcamweavcr Ultralkv4 

Dreamwcavcr UltraDev4 is a complete web page design environment. Web page 

enhancements are done easily by a number of clicks. These enchantment include 

automatic inclusion of JavaScript, building Flash graphics, and much more. The 

compatibility format range from HTtvIL, DHTl-.;JL to dynamic pages like ASP, JSP and 

CFML. Although it comes without strong progranuning support for dynamic pages, it 

can be useful tool when it comes to enhancing the looks of the web page. Univ
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2.4.7.3 Paint. Shop Pro 7.0 

t>aint Shop Pro is n powerful image editor that has filters, hue controls, and layering 

functions. It support multiple graphic picture format namely, Bitmap (BMP), 

(TIFF),JPG, CompuServe (GIF). Plug-ins that are Adobe Photoshop compatible can be 

install easily increase it functions. Filters here are able touch up picture to give a 

realistic feel or turns an image to 3 clirnensional view. 

2.4.8 Database 

2.4.8.1 Database Cunucctivity 

2.4.8.l.l Open Dntabasc Connectivity (ODBC) 

ormc is the luycr between the upplication logic layer and the database manipulation 

layer. It creates n conceptual layer which enables communication between the two 

layers without the application layer needing to know the complexity of the database 

layer (Embong, 2000). 

ODBC was design by Microsoft as an application-programming interface/Al-I), 

mainly in use of Microsoft products. ODBC supports Microsoft Access, dBase, DB2, 

MySQL and many others more. 

2.4.8.1.2 Java Database Connectivity (JDBC) 

JDBC play the same role as the ODBC. The different is the development environment 

that it is used .. IDB was created to support application written in Java. JDBC drivers 

for various database management system are easily available. 
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2.4.8.2 Relational Database Management System 

2.4.8.2.1 M icrosolt SQ.I, Server 2000 

Microsoft SQL Server came a long way back in 1980s. This long journey has enhanced 

its functionality and improvement in the ease of use. The building up of the application 

base on SQL statements furthermore increase it popularity. The usage as a web server 

database has been proven over the past years. The latest improvement was the capability 

to export X:tvIL files. 

2.4.8.2.2 M:ySQL 

MySQI, is open source database systems that :nn l · customized to suit users need. 

Although the application wax develop in ('I I, and mainly used on Linux platform, now 

it has several versions running; on other platforms The language use in communicating 

with the database is SQL statement. MySQL is noted mainly for its speed, reliability 

and flexibility ( whatis.com, 2002). 

2.5 Summary 

Literature review proves to be fruitful after all work had been done. Starting from 

reviewing existing systems, we know what current the market has and what is lack off 

Following that, tools of development are review tc give us an insight of what strength 

and weakness of each tool. This give us valuable information on what and how each 

tool perform and how it can be use to suit the project's needs. 
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Chapter 3 Methodology 

3.l Definition of Software Development Methodology 

A methodology is build up by a set of software development models or a sequence of 

processes, and it combines with software development techniques with the idea of 

developing an application. A few techniques are functional oriented, prototyping and 

object-oriented. These techniques are used in realizing the development model like 

waterfall model, spiral model, and incremental and iterative model. However, 

methodologies are not static. They are dynamic as they are customized to suit the need 

of the software development. 

The chosen methodology [()r developing the Front l•'.nd User module for the Online 

'rossword Puzzle for I .carning Synonyms and Antonyms is a combination of the 

incremental and iterative model and a waterfall model. 
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3.2 Iterative and Incremented Waterfall Model 

(Software Development Process Modeling) 

3.2.1 Overview 

The Iterative and Incrernented Waterfall Model comprises of a set of stages of the 

waterfall model that describes the steps to follow during development of the Front End 

User model. In within all the stages, the iterative method is being applied for features 

enhancements that will result in an increment. Unified Modeling Language is used to 

prepare all the blueprints of the system development. 

Like the Unified Process, this method is also use-case drive, architecture centric 

and is deployed iteratively and incrementally. Use case driven in the sense that the 

functionalities of the system are lx~ing captured in use cases with the actors. The 

software architecture is being described as different views ot the system being built. - ~ 

Iterations of each mini project will result in an increment where the product grows. 

_7 

Univ
ers

ity
 of

 M
ala

ya



'\ ·, 

I ' .• ' 
. :1'.,C ITi:i'.O:: 1'.,I; •11, 

h:1::. h 1.1.1:· :1\.:rl i) u 
& ·:.rr1~1;·1:::r:m.[:; 

· .. , 
:, , .. 
\ 

Figure 3.1 Iterative and Incremented Waterfall Model 
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3.2.2 Iterative and Incremented I .ile Cycle 

The System Administration module uses the Iterative and Incremented life cycle. In 

certain developing stage, the main system can be divided into subsystems to be built 

separately as iteration. Each iteration results in an increment. When a subsystem of a 

stage does not meet its goal, the previous stages must be revisit with a new approach. A 

release of the system that contains added and/or improved functionality over the 

previous iteration is the result with an increment Iterations might focus di:fferently to a 

greater or lesser extend depending on the activities of each stage. 

3.2.3 Stag<.·s of the ltcrntive and Incremented Waterfall model 

3.2.3. t Requirement Analysi» 

Requirement analysi« is the primary stage where the feasibility studies, objectives and 

scopes definition as well as project plan is established. Tasks that are performed during 

requirement analysis are as follow: 

• Delimiting the scope and objectives of the system 

• Outlining crucial subsystems that is risky and difficult 

• Identifying and prioritizing the risks that can affect the building of the system 

• Planning the project schedule and reviewing all possible software tools and skills 

required. 

The output of this stage is the specifications document that defines what the system 

docs and not how the system works. 
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3.2.3. I System Analysis 

The primary g ml of this stage is to analyze the specifications document for 

completeness so as to guide the development of the system into the design stage. In this 

stage all the functional and non-functional requirements are identified. The tasks ~· 

involved in analyzing the System Administration module are as below: 

• Capturing the functional requirements and non-functional requirements of the 

system 

• Identifying candidate solutions as the target for the system design. 

• Choosing the necessary software development tools for the system 

In this stage of the dcv .loprn .nl, n use case model is used to capture all functional 

requirements as critical use cases. The analysis model is another important model that 

involves in this stage to help in refining the requirements 

3.2.3.3 System Design 

The purpose of the design stage is to transform the requirements statements from the 

analysis stage into design specifications for the stage. The system design stage in the 

System Administration module outline the architecture of the system as well as the 

interface design. The most likely tasks during this stage are: 

• Defining what a user must accomplish from the system 

• Determining the order a user most likely use to accomplish the tasks 

The documentation of this stage consists of the design model, which serves as the 

blueprint for the implementation model. 
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3.2.3.4 Implementation and l nit Testing 

Jn the implementation, the System Administration module applications are being coded 

using selected languages and application tools defined in the analysis and design stage. 

Details of the operations and web interfaces are implemented in this stage. The 

integration of new code with the existing one from the previous iterations is gradually 

being implemented during construction. Few of the major tasks involved are: 

• Implementing the design classes as file components like source code 

• Integrating the new code and code from previous iterations 

• Verifying each unit with its specification 

• Performing unit tests or nil th, . .: component: 

The implementation stage is the locux 01· the iteration lite cycle where modification and 

increment of the system is mt re likely to be rotated. Following this, models are divided 

into subsystem to make future integration easy to handle. The implementation model 

that denotes the actual implementation of the system in terms of components and 

subsystems is used. 

3.2.3.5 Integration and System Testing 

During this stage, the individual subsystem programs are integrated and tested as a 

complet system to ensure that the system met its requirements. The main task in this 

stage is to create test cases that specify what to test and the procedure of how to test. 
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3.2.3.6 Operation and Maintenance 

Jn the whole software development life cycle, the operation and maintenance stage 

consumed the longest phase. The system is deployed and put into practical use. 

Maintenance involves correcting errors, which were not discovered in earlier stages of 

the life cycle; improving the implementation of the system and enhancing the services 

as new requirements are discovered. Proper documentation can help to reduce the 

amount of time spend on training. 

3.2.4 Why use Iterative and Incremented Waterfall model'? 

• In a complex stage, <l big module can be divided into sub modules where each 

iteration will results an incremented of the module. This process can be repeated 

until the whole module is complete. 

• Additional functionalities can be added easily into system for future enhancement. 

• · This model allows early verification on finished sub module for error so that 

problems can be solved earlier. 

iii A Web-based system is always updated so iteration can be done from time to time. 
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3.3 (J nificd .M odeling I ,anguagl' (UM I,) 

"The Unified Modeling Language (UML) is a standard modeling language for software 

-a language for visualizing, specifying, constructing and documenting the artifacts of a 

software-intensive system." [Jacobson et al, 1999] The U:tv1L is a graphical notation 

with sets of rules and semantics that enables developers to describe the static and 

dynamic aspects of the system as a blueprint. The U:ML can be generally divided into 

three categories: things, relationships, and diagrams. Below are the basic structures of 

each category of the language. [Jacobson et al, 1999] 

The UML 

Things Relationships Diagrams 

Structural 

- UJ case 
- Class 
Collaboration 
- Active class 
- Interface 
- Component 
- Collaboration 
- Node 

Bel iaviora I 

- lnt~·Lon 
- State machine 

Grouping 

I - Package 
- Model 

· Annotational 

I - Note 

- Dependency 
- Association 
- Generalization 

- Use case 
- Class 
- Object 
- Sequence 

- Subsystem 
- Framework 

- Statechart 
- Activity 
- Component 
- Deployment 

Figure 3.2 Tree diagram of the UNlL vocabulary Univ
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The summary of the major phases of system life cycle and its deliverables models are 

described in the following table: 

Stage Purpose Deliverables 

Requirements Capturing functional and non- Use case model: 
Capturing fo:nctional requirements • use case diagram 
System Analysis Analyzing the collected Analysis model: 

requirements and identifying • class diagram 
analysis model • collaboration diagram 

System Design To design a structure for the system Design model: 
that includes the various • class diagram 
subsystems, and their • sequence diagram 
i ntcrrclat ionships. • activity diagram 

• state diagram 

1 cpk yment model: 

• deployment diagram 
Stage Purpose Deliverables 

Impl ementation To constrnct the increments and Implementation model: 
integrations of iterations • component diagram 

Table 3.1 Summary of the major phases and its deliverable models 

3.4 Summary 

Each development model needs to be study carefully to determine whether it is suitable 

or not. After intensive studies, and reviews, the development model that is chosen is a 

hybrid of iterative and incremental model and the waterfall model. The combination of 

both this model provides a good solution in development an evolving system like the 

web page. To complete the methodology, Ulvll. notation is used to record the 

procedure .. 
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Chapter 4 System Analysis 

In system analysis, the main aim of the system is noted in general The steps taken for 

this purpose is requirement specification followed by the stated what tools are used in 

developing the system. In requirements specification, functional requirements and non­ 

functional requirement are stated clearly and concise. This is to prevent any 

misinterpretation. In the following part, development tools justified on why there are 

chosen. 

4.1 Requirements Specifications 

The task nf capturing the functional requirements is made easier with the usage of 

Unified Model in' Language (lJML) as UML is use-case driven. The use case model 

captures al I the rcqu ircmcnts as use cases an I serves as the foundation for all other 

development work. Functional Requirements of the Online Crossword Puzzle for 

Leaming Synonyms and Antonyrns - Front Encl User Module are basically based on the 

system administrator module and user module. 

• (l 
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4.1.1 Functional Requirements 

The following are the Use Case Diagrams for the Main Package and the Play Package. 

After that, elaboration on each use case is stated. 

:[:. 
,' \ 
I 1, 
I •, 

.\h!111l11,):/jll1tr 

("\ 
--:+~- 

I ., 
; ' I < ., 

' 

Figure 4.1 Main Package Use Case Diagram 
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Figure 4.2 Play Package Use Case Diagram 

4.1.1.1 Main Package 

4.1.1.1.1 View Score Board 

• The system should provide a scoreboard of the top few players so that user can keep 

track of their current standing. 

• The system should allow user to view the top players scoreboard via hyper link 

• The system should update the scoreboard to the latest detail. 
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4. l.1.1.2 User Help 

• The system should have a user guide manual on how to play the crossword puzzle 

as well as rules and regulation of the puzzle. 

4.1.1. l.3 Guest book 

• The system . .hould have a guest book for users to put their comments on the 

crossword puzzles or site. 

• The system should allow the users to view all the comments on the guest book. 

4.1.l. l.4 Vote Box 

• The system should provide a voting box for the users to vote for the website 

performance. 

• The system should display the results to the users after the voting process. 

4.1.1.2 Play Package 

4.1.1.2.1 Start Game 

• The system should trigger the timer once the user invokes the :function to start 

solving the crossword puzzle. 

• The system should request for login before a user can start solving the puzzle if the 

user have not login. 

.N 
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4.1.1.2.2 Input Answer 

• User can key answers into the grid without having to follow the chronological order 

of the grid number. 

• User can key in a letter into the grid that is highlighted and subsequently to the next 

grid unless the user highlight another grid box. 

4.1.1.2.3 Modify Answer 

• The system should allow the user to delete or change letters in the grid as long as it 

is in the allowable time. 

• The system should enable the user to clear the whole puzzle without resetting the 

ti mer. 

• The system should not allow user to change the answer once he click on Submit or 

after the given time is over 

4.1.1.2.4 Choose level of difficulty 

• The system should allow the user to the level of difficulty of the puzzle that they 

wanted to play before the game starts. 

4.1.1.2.5 Reveal word 

• The system should reveal only the right answers on the grid and show the wrong 

answers in a different colour. 

• Users are allowed to scroll the clue box to review the right answers and its 

companion clue. 
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4.1.1.2.6 Submit Puzzle 

• Once the timer has run out of time, the system should be able to detect and submit 

the score of the user into the database and the scoreboard. 

• User can also submit the solved puzzle provided it is completed before the timer run 

out of time. 

4.1.2 Non-functional Requirements 

Non-functional specifications are the constraints under which a system must operate 

and the standards which must be met by the delivered system [Sommerwille, 1995]. The 

new Online Crossword Puzzle tor I .enrning Synonyms and Antonyms-Front User 

Module must includes certain web application qualities like easy to use interfaces and 

others non-functional requirements like reliability, flexibility, efficiency and 

modularity. 

4.1.2.1 Easy to Use 

The system should provide an easy to use inter.face that is understandable by users who 

are not familiar with computer. All the features in the play engine should be clear and 

meaningful to help users familiarized with the system. 

4.1.2.2 Reliability 

The system should make the correct respond and provide the appropriate output when 

requested by the users. The system should give a consistent and accurate output for 

every process under any environment. 

..\.l 
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4.1.2.3 'Flexibility 

The system should be flexible to enable upgrades and modification t< be done easily for 

features enhancement. The existing features should be able to integrate with the newly 

added feature easily. 

The system must ensure efficiencies in system execution and data storage. The loading 

time of the puzzle should no longer than 1 minute. Words and/or letters revealing 

should be displayed almost instantly after the function execution. 

4.1.2.4 Modularity 

The system should be developed in pni1s and sections so that functions of objects could 

be distinct lrom one another. This is important to ensure that testing and maintenance 

can be done easily. Modularity of the system should be applied from the very beginning 

so that it will lead to easy modification in the future. 

4.2 Web Technologies and Development Tools Specification 

4.2.1 Web Server 

Internet Information Server 5.0 with .NET framework was chosen to play the role of a 

web server. The point was it has improved much since the earlier version. Integration 

with the .NET framework. provides faster responds to the clients. Security feature that 

arc applied on Internet Information Server is similar to Windows 2000. This gives 

nssurancc f the security provided. 
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Apache \VHS not chosen because Apache required a hefty amount of 

configurations. Secondly, Apache does not support the .NET framework which it the 

key point in providing quick respond to client with ASP. 

4.2.2 Database System Management 

Microsoft SQL Server 2000 was selected because of the quick processing speed of each 

request. The SQL is the fastest among all in a benchmark test done by Transaction 

Processing Performance Council (www.tpc.org). This speed was achieved with 

Windows 2000. Clearly it proves to provide the need of The Online Crossword Puzzle 

fi)r Learning Synonyms and Antonyms. 

MySQr, was not sclcctc I because it was hard getting the configuration done. 

The setting up of" the server was quite tedious on a Windows 2000 platform. Microsoft 

Access was also not picked because of the limitation in concurrent access. 

4.2.3 Database access technology 

ODBC was chosen as the database access technology because of the strong support and 

usage in Visual Studio development. Microsoft encourages developer of Visual Studio 

to use ODBC as a connection to database because of the availability of the drivers . 

.TDB on the other hand, does not provide a concrete link between ASP.NET and 

Microsoft SQL 2000. 

...\. 
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4.2.4 Programming J .anguage 

The web programming language that was chosen is ASP.NET Not because it is the talk 

of the town, but it proves its capabilities through a series of testing by Nile @Bench. A 

few success in using the .NET framework is also publish on the Microsoft website. The 

.NET framework allows users to call function and procedure from other languages 

easily. 

Nile Benchmark Peak Throughput 

4500 

500 

ASP.NET/W2KISQL 
Server 

JSP/Leading J2EE ,App 
Server/Linux 7.1/Major 

RC8MS 

EJB/Leading J2EE App 
Server/Linux 7 .1/Major 

RDBMS 

ASP-COM+/W2KISQL 
Server 

ATL ServerlW2KiSQL 
Server 

Figure 4.3 Bar chart showing the benchmark of a few programming languages 

4.2.5 Visual Studio .NET 

Visual Studio.NET is the recommended developer enviromnent for .NET framework. It 

is easy to use and provides a great amount of help, hints, and pointer through the 

Mier soft Developer Network (MSDN). Visualizing tools help developers to design 

better and iasier. Developer are allow to program in any text-base editor, but when it 

comes to debugging, the problem arise. 

D2CPLls 
04 CPUs 
m8CPLls 
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4.2.6 \Veb browser 

ActiveX components require Internet Explorer. This is not the only reason Internet 

Explorer ts chosen but ASP.NET too requires Internet Explorer. Benchmark testing by 

tecChannel shows Internet Explorer is stronger by two-fold compare to other web 

browsers. 
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Figure 4.4 Benchmark results on web browser by tecChannel 
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4.3 Hardware and Software requirements 

The table shows the summary of hardware and software requirements that have been 

considered for this project 

Server Requirements Client Requirements 

.> 

Minimum 1 GB Hard Disk 
(depend on number of 
users) 
Network connection with 
recommended bandwidth 
at 10 Mbps or more 
Standard input and output 
devices - -- ----------1----------------1 
Microsoll Windows '.:WOO 
Server 
Micmsoll 
T nformat ion 

Hardware 
Requirements 

• Pentium or .A:tv1D with 
5001!J1-Iz and above 
computer 

• At least 64 :rvrn RJ\M 
• 

• 

• 

So fl ware 
Rcqu i rem cnts 

• 

• l ntcrnct 
Server with 

.NETFramework. 
• Microsoft SQL Server 

2000 

• Pentium or AMD with 
133Mhz and above 
computer 

• At least 16MB RA.M and 
above 

• Standard input and output 
devices 

• Any operating with 
graphic user interface 
Microsoft Internet 
Explorer 4.0 and above 

• 

Table 4.1 Summaries of Hardware and Software Requirements 

4.4 Summary 

In this chapter, all the requirements for the system are captured and map out in use case 

diagrams. These requirements will provide a strong foundation to the following chapter. 

Software are justified not to limit the requirements but to know the limitation that will 

pose by it. 
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Presentation tier 

A SP + ActiveX 

Application tier 

ODBC 

ala repository ti ·r I IM: 
(S< L _Ont) 

Figure 5. I System Architecture of Front End User module 

All the web page contents and the ActiveX object comes from the middle tier. In 

the application logic layer, a Web server resides in it. The Web server does all the 

computations and data retrieval from the database. After all processing is done, the 

results are formatted and send to the cli nts. 

is called the 

Before the final layer. a databa e onnccter bridges the two layers. This "bridge" 

B . It provides independ nt between what happened in both layers. It 

h ·Ip.· to I ro iram mu .h cas: er. This brings us to the final layer where the Database 

Mnnn emcnt S . stem IS resides The DBMS engine is Microsoft SQL Server 

.. O(Hl, It IL'.q msibilit is In I' .cd the application layer with data which is later transform 

into inliumntion for th· clients. 

·II 
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5.2 Deployment !Vlodel 

Deployment diagrams show th configuration of run-time processmg elements and the 

software components, processes, and object that live in them. Software component 

instances the represent run-time manifestations of code units. In most cases, component 

diagrams are used in conjunction with deployment diagrams to show how physical 

modules of code are distributed on various hardware platforms. In many cases, 

component and deployment diagrams can be combined (Paul and Mark, I 997). 

; f:~. ~11:~H;·!1: .Ill~ 
!;Si!:!!J~!t::W~tj 

Fi zure : ·- J eployment diagram of the system 
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5.3 Process Design 

5.3. t Class diagram 

To design a system, the basic needs to come from the static design. As for UNIL 

notation, static entities are map on to a class diagram. These diagram shows the basic 

relationship between classes, be it associated, generalize or aggregated. Further 

explanations are added by using stereotypes, tag values and constraints to increase the 

understanding of the class diagrams (Scott, 2001). 

As developing a web application needs extra notation in UML, the saver page. 

client page and I ITML lorms requires supplementary stereotype». The I !TM L form 

stereotype consist only auribut -.·. Theses attribut ·s arc available to cli cnt pages that the 

form is contained. The «submits» association stereotype defines the relationship 

between a client page and the server page. This is because the processing of the data 

from the form page is clone over at the server page. (Conallen, 1998) 

In the context of the Front End User, only one class is necessary. Below are 

some of the UNIL extensions class diagrams of the module by Jim onallen. 

~~r?\t,',l 

>f ,_ s·e;;;:;~r·fi;;g·~·-n,l 

________ ...! 
1;igu1\.: • .3 Ulvll. extensions used 
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5.3. t. t Play class diagram 

The core of play class diagram is the Crossword Puzzle. This puzzle has a mam 

interface that contains login, timer, and submit button. In addition to the interface, there 

is a link where users are able to get help. Inside the link page, a friendly guidelines are 

provided to the users how to get around the homepage. 

A Crossword Puzzle consists of many grids. The attributes in the grid are 

coordinate, letter, and enable. The enable attribute plays a role in disabling the blacked 

out grids. The _:rossworcl J uzzle is related to the clue where the word. direction. and 

location are stored. I\ general score she ·t is assi m to each 'rossword Puzzle, This score 

sh ·ct is update once cv '''Y pui'zl • i. · subm itt 'ti. 

Every player has a few commands over the rossworcl Puzzle and each player 

can have only one puzzle at one time. These commands which are puzzle related is 

start, click, reveal word or letter and submit. Following that, user's accounts are 

encapsulated in a different class of its own. Personal particulars are stored inside this 

class. 

5.3.2 Sequence Diuaram 

A use cases stat" th ... analy 1s fa problem in general. To get a detail analysis from the 

us · uses. n rnor · m depth f rm of pres ntation is required. But, visualizing a smooth 

llow of .vcnt on pn1 crs alone i · challenging. Hence, this is done by providing scripts or 

an i nkr 11 ·t ion cJia j am t show the time or event ordering of messages as they are 

cvnluntcd. 
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In equencc diagrams. detail analysis of the use case is map out on a diagram. 

The diagram illustrates the lifeline and the messages pass between users, objects, 

entities, and controls. Lifeline can be created and destroyed as the flow of sequences 

goes m a particular scenario. The following are the sequence diagrams following the 

analysis from the use cases. 

,...,,..-- . ..,,\ 
-----1 ,I 

... ·"' 
;;111:1 1-1, 

Figure 5.6 all Puzzle Sequence Diagram 
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Figure 5.12 View Score Sequence Diagram 

5.3.3 Activity diagram 

An activity diagram shows the fl ws among activities associated with a given object, 

including transitions, bran hes and merges, and forks and joins. Activity diagrams 

rcprc: cnt two contexts. ' hi h is modeling some kind ot workflow, and describing the 

workin 1 of' some algorithm or detail computation (Scott, 2001). The following is the 

1 ln. n .tivity din irnm ol'thc Front Encl User module: 
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5.4 Database Design 

The Front End User module's database is base on a relational database design. This 

design has relations between tables to enforce integrity of data. The advantage of 

enforcing relationship is to create a database free from duplication, hence eliminating 

redundant data and preserving data formatting. 

5.4.1 Data dictionary 

A fundamental property of a datnbnse system is that is maintains a description of al the 

data that it contains. This information is slot xl in a collccti in or relations, maintained 

by the system call · I th· dntn dictionary (Rnrnnkrishnn, 1~9~). 

5.4.1.1 MemberMaster Table 

This MemberMaster table stores all basic information of the user. The primary key of 

the table is login ID. 

Field Description Data type Size 

user ID User's login ID Var ...,hnr 20 

!Name User's first name Vm· har 20 

IN amt. User's last name Var har 20 

- 
pn. ·. ·v (lrd User's J rt' sword VarChar 16 

·nwil User's e-mail address VarChar 30 

:1t11t us User's cu rent status in the system VarCbar 10 
~ 

.; ·or · User's a .cumulativc score Int 4 

- Tnhl · . I l ala I ictionary for Member Mast ·r Tab! · 

(1) 
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5.4.1.2 Puzzle Master Table 

This PuzleMaster table stores all basic information of the puzzle. The primary key of 

the table is puzzleID. 

Field Description Data type Size 

puzzle ID Puzzle ID Int Auto 

level Level of difficulties of the puzzle VarChar 15 

clateOC reation Creation date of' Lh0 puzzl · VarC'har _o 
·~ ·- 

5.4.1.3 Puzzle Tahlc 

The Puzzle table stores al I the content related to the puzzle. The primary key of the 

table is no, which is auto generated. 

Field Description Data type Size 

No Index Int Auto 

puzzle ID Puzzle ID Int 4 

Word \~ ord in the puzzle Va har 13 

location Location of the first letter of the word Int 4 
._ 

direction ircction of w ml in the puzzle VarChar 6 

.luc Clue tor th· wor I in the puzzle VarChar 20 

word Numl er C luc number Int 4 

- 
Table . Data dictionary for Puzzle Table 
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5.4.1.4 LinklVlaskr Tabk 

The Linklvlastcr table contains all the hyperlinks information for the system. The 

primary key of the table is no, which is autogenerated. 

Field Description Data type Size 

no Index Numeric Auto 

title The site title VarChar 100 

url The URL address of the site Vu -'hnr 100 

category Category of link VarChar 16 

- datct J pl oadcd I ate and lime the Ul~L IS la:l I ,1\T 1 ·'.T lt'v1 I~ ~ 

updated 

Table 5.4 Data dictionary for Linklvlaster Table 

5.4.1.5 CommentMaster Table 

The CommentMaster Table contains all the comments and the guests' information. The 

primary for this table is the index no that is auto generated. 

Field Description Data type Size 

No Index Int Auto 

comDatc 1 ate of comment DnteTim 8 

Name arnc or the guest VarChar 30 

'011)11)1.:l)l ommcnt that is posted VarChar 200 

- I •:mui I l~nrnil of the uuest VarChar 30 

l'!Nt011 C 'ornmcnt of which version of Var har 6 

i 111 irl uc • 

Tnbl • . l nln dictionm for Commcntlvlast ·r Table 

ti.4.1. > Votclvlnster 'l'uhle 

(1. 
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The Votelvlastcr Table st res all the related information of the voting poll. The primary 

key in this table is the VoteN 

Field Description Data type Size 

VoteNo Index Int Auto 

vote Puzzle ID Int 4 

clateOfV ote Word in the puzzle VarChar 13 

Table 5.6 Data dictionary for VoteMastcr Table 

5.4.1.6 Relationship 

The relationship among the tables state above is ns l•'i iur · .. -.) 

Fi urr • 5. l-4 Relationship among tables of Front Encl User module 

(). 
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5.5 User Interface lh'sign 

"The architectural design provides a software engineer with a picture of the program 

structure. Like the blueprint for a house, the overall design is not complete without 

representation of doors, windows, and utility connections for water, electricity and 

telephone. These 'doors and windows' for computer software comprise the interface 

design of a system" (Pressman, 1997). 

The guidelines for a good interface design by Roger S. Pressman are: 

• Be Consistent 

Use n consistent Iorrnnt» l(ir 1.111..~nu sci .ction, ornmand input, data display, and 

the myriad other [unction that occurs in a Human Computer Interaction (HCI). 

• Reduce memorizing between actions 

The user should not be expected to remember a list of numbers or names so that 

he or she can reuse them in a subsequent function. 

• Use simple action verbs to name commands 

A lengthy command name is more difficult to recognize and recall. It may also 

take up unn cessary space in menu lists. 

• Display relevant informati n to the current context 

The user shout I not ha e to wade through extraneous data, menus, and graphics 

tt obtain inf rmntk n rel 'Vant ton specific system function. 

• Us · xmsist ·nt labels, and predictable colors 

Th' meaning < I' 11 display should be obvious without reference to some outside 

~mur .• or intouruuion. 

\·l 
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• Provide help facilities that arc context sen. itivc 

This reduces the time required for the user to obtain help and increases the 

"friendl iness" of the interface. 

• Let the user control the interactive flow 

The use should be able to jump unnecessary action, change the order of required 

action and recover from error condition without exiting from the program. 

The user interfaces for the Online ( rossword Puzzle for lcarninn Synonyms and 

Antonyms is a web-based document basicull divided into 4 parts: 

Hender area : for header and banner 

Navigation area: in tabs form for each feature 

Sidebar 

Content area : for the main contents 

Footer area : for footer 

Figure 5.15 Web Page Design Outlin 

Th' follox ing pages show th" sam] le screen shots of the actual user interface design. 

(I, 
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Figur 5.17 Junior version login page 

S.6 Summary 

I\ •nod syskm dc~ign will n t as a good foundation to the system. Further progression 

1n d ·v ·lopin, th· syst1;m will be in order and smooth sailing. The designs here are base 

( 11 1~quit\:rrn:nts that were stated in the previous chapter. As the understanding of the 

11 • •th mer •ns '. ~;om • detai I mn be uncovered. Th" iterative and .incremental wab..•rfoll 

mod ·I do·:; ullow u:-i to uo th· minor modificntio1~. 
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Chapter Six System Implementation 

System implementation plays an important role of converting previously analysis, 

design and requirements into a real world system. The designs done in the earlier stages 

were meant to provide ease in combining the sub modules into a fully functioning 

system during implementation. As the Iterative and Incremented Waterfall Model was 

used, designs previously done may require certain changes. The approach of building 

this system is bottom-up; follow up to the high-level sub modules. 

6.1 Development l~nvironmcnt 

Choosing the right hardware nnd sottwarc criteria enable a full utilization of both 

capabilities. This will. able to help ensuring quality and the speed during system 

implementation. 

6.2.1 Hardware Development Environment 

Beneath are the hardware specifications used to develop the system 

o Intel Pentium III 73.) Mhz 

o ~561'1 "0 l \ rl 

o _o.o GB I lard Disk 

u I 00 l\ !l r: ctwork Interface Card 

u IT colour monitor capable of 1024 x 768 resolution 

u I .~I ll l;lnp1 Drive 

u -'< Cl ·I~ OM I 11v · 

u Oth ·r stnmlrnd computer pcriph ·rnls 
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6.2.2 Software Development Environment 

The following is a list of software tools used in the development of this system. 

Software Usage Description 

Microsoft Windows 2000 System Development Operating System 

Server 

Internet Information Server System Requirement \Neb Server Host 

5.0 with .NET framework 

Microsoft SQL Server 2000 Database Database Management 

System 
.- 

Microsoft Visual Studio .NET System I .vcloprncnt Intecnucd I cvclopmcnt 

l~nvin nmcnt 
- 
lntcrnct l•:xplnr 'I' ().(l System I cv .lopmcnt Web Browser 

- - Jase Paint Shop l ro 70 Interface Design Graphics Editor 

Jase Animation Shop 30 Interface Design Graphics Editor 

Microsoft Word System Development Documentation 

Table 6.1 List of software tools used 

6.3 Data Preparation 

6.3.1 Images and animated graphics 

Web applications are usually judge by their appearance. This makes attractiveness 

compulsory ritcria Hen 1.:, a !ding images and animated graphics as background and 

buttons HI\; don , to nttra ·t visitors. Commonly picture format used in the web pages are 

. 111' nnd .Jl I. I nint Sho] 1 ro is used to create images, while Animation Shop is used 

to ·1 ·nt · nnimat xl images. 

(\ 
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6.3.2 Database 

Th database for Crossword for Leaming Synonyms and Antonyms is created on a 

Microsoft SQL Server 2000. Query Analyzer was use to create and modifying the 

tables, views and relationships. 

ADO.NET is used to provide the .NET Framework for interacting with data from data 

store (Ulman C et al). In ADO.NET, data are manipulated as disconnected data. This 

means that a copy of the data is copied from the dntabas ·. The databas · is u1 dated after 

we have finish with the manipulation. This provid 'S cllicicncy and scalability. If 

disconnected untn arc not us .d, connections need to be kept open until th · end of each 

user's session. The structure of ADO.NET illustrated below. 

ASP.NET Application 

Data Set Data Reader 

.onnecticn C bject 

Datnbase 

Figur · . I Structur . in Al < .Nli'l 
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6.4 Program Coding 

Program coding is the m ost tedious part of implementing the system. From the designs 

made, algorithms are written to tackle the problem or to convert the designs to computer 

understandable language. Programming requires a creative and flexible approach from 

the programmer to create a simple and neat coding. But, there are certain guidelines and 

strategies that can help implement a high quality programmed code. 

6.4.1 Genenil Guidelines and Coding Principles 

6.4.1.1 Modularity 

Prop T partition of' functions h ·lps n lcv ·101 er to reduce the complexity of' problem. ln 

this way, rcusability is also enhanced, as functions are more independence from the 

main problem. 

6.4.1.2 Reusability 

Functions that are written should be able to be reuse after slight or no modification at 

all. This ease the process of coding and contributes to reducing the time and space of 

redundant lines of codes. 

6.4.1.J lh·mfability 

( 'odinu ck nc on the . stem should provide reader an easy understanding of the 

p1 o •rnm. This is done by using proper indentation for control structures and 

slnndn1di:1.c:i ltmctinn and variable dcclerntion 

71 
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6.4.1.4 Matntainability 

Developer should be able to read, revise and correct program that are written by 

previous developers. This not just encourages reusability but also make future 

enhancement easier. Codes should be loosely coupled and written m simple and 

separate modules. 

6.4.2 Internal Documentation 

Internal documentation is explanatory text ernb ... dded into th · code giving the 

I rogrammcr a belt ·r undcrstandin • )f th· sc munos. These text· arc located at places 

where the progrnmm r f •Is need xl 

6.4.2.1 Header Block 

Header Block provides an overview of the function as whole, the parameters involve, 

algorithm of the function, and the return values. The following lines show a sample 

block code used during coding. 

/*------------------------------------------------------------ 
* Filename play.aspx 
* Author Ty Lik czek 
* Fun ion To prov·~ pl yin pl tform combining web 
* l m nts with ActiveX object 
* D 30 Nov mb r 2002, 3:42P.M 
------------------------------------------------------------*/ Univ
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6.4.2.2 Variable Names and 'Function Names 

The standard used for variable names are variable are name by using the camel case 

This is by starting the variable name with a lower-case Jetter and continuing in lower­ 

case, except for the first letter of each concatenated word, which should be in upper 

case. For example wordNumber, which means the variable contains the number of the 

word. 

The naming of function is base on Pascal case. ln this .ns · the first letter of each word 

concatenated wil I start with un upper-case I 'lt ·r. hr exam pl \ , 1· i l l c r , which 

describe the function ol'cl iarinu the grid. 

All constants, declared in the function would be written in upper case letters. For 

example, GRIDSIZE, which is constant. 

6.4.2.3 Indentation 

Indentation is applied to control structure t ease reading and tracing of c des. odes 

within a control structure are indent once on first level, twice on second level and so on. 

\t\ hen indcntat ion reaches too feep. modularization is considered to reduce the 

compl ixity or th· fun .tiou. Th" following is an example of the indentation style used in 

·ndin •. 

7. 
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p r i v at; vo i c Pcg~_Lodd( l J• cl. s cndo r , EvonLA1·qs E) 
( 

if ssion["userid"J !=null) 
{ 

objDataReader = objCommand.ExecuteReader(); 
while(objDataRead r.Read() ==true) 
{ 

strUserid += obj DataReader [ "userID" J ,· 
strEmail += objDataRead r["ernail"J; 

} 
objDataReader.Close(); 

6.4.3 Application Constant Parameters 

The parameters of a few cc mmonly used fun .tions u · sav · in a wcl .con Ii' Iii'. This 

Iilc i!-l locat 'd at the mot o!' th1.~ virtua] lire ·tnry. hut it is not n .ccssible I y client 

browsers. This creates a secure area for accessing confidential parameters like a 

connection to the database. 

The web.config file is save in XML format. Each parameter name is declared as a key 

follow by the value of the parameter. Below is the extract of the web.config file used. 

<configuration> 
<appSet ings_> 

<add key="SqlDatasource" 
value=" server=local host; uid=sa ,·pwd=;da abas =3182" !> 

<add key="CABSource" 
value="http://localhos /CAB/"/> 

<add key='' Servl " 
Villu=>="ht p://lo .:ilhos /" !> 

</app~'~- ings"' 
<I con figur, .i c n > 

l·I 
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6.4.4 Database Connection 

To establish a connection to the databas , 4 important elements are required Theses 

element were illustrated in Figure 6. 1, namely Data Reader, Data Set, or Data Adapter, 

Command object. 

Command object is an object that contains the SQL statement, and the connection 

involved. Different functional SQL statement requires reconfiguration of the ommand 

object. 

I nta /\dnpt 'r er 'lites how vcr is morn llexibl that ommnnd object. This object 

requires only a single SQL SELE ~T statement to prod~ce relevant SQL statement for 

INSERT, UPDATE, and DELETE. 

Data Set is consider as a collection of disconnected data from the database server. In a 

Data Set, users can create multiple data tables and establish relation between them as in 

the DBMS. 

Data .R 'ml er pre vie! " an effi icnt way to retrieve th data for publication purpose. The 

down sic! · it only provides fl qui k one directional process of retrieving the data to the 

' cl p11 • · l ut not updating th' data. 
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6.~ Algorithms 

Algorithms are where the logics, and formulas are presented. The detail studies and 

diss ction of the problem gives a clear picture on how the problem is solve ease the 

coding of the function. The following are a few special cases noted for their complexity. 

6.5.1 Across and Down Words 

The problem appear when the language does not provide a two dimensional array for 

objects. This creates a problem in placing the words verticall . The problem was sorted 

out by using matrix alg1 rithm of' trnnspos ·. The first assumption was or the current 

array of obj ·<.:ts is arrange in a square matrix order. 

Transpose is an algorithm where the elements of the matrix are mirrored along the 

perpendicular line from the top left comer to the bottom right comer. After applying the 

transpose algorithm, words that are horizontal tum vertical, and vice versa. 

L E T 
A 
B 0 0 K 
L 
E 
After trans ose 

T A B 

0 
0 

K 
s 

p 

An array of variable is defined to provide reversal calculation of the transpose position 

to uctual position on th" gir . The following is the pseudo code for declaring the 

vuriabl · with the actual position on the grid. 

(I 
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Initializ 
Ini . , 'l i z 
Initi liz 

t siz 
t 

rn trix 
lements in square matrix 

o one 

While still in range of elements (size*.size) 
Set element to reference value 

If element divisible by size 
Set reference element to current element plus size 

Else 
Set reference element to integer of element divided by 

size plus one 
Loop 

In programming language, the pseudo code will be translated to the codes below. 

j 1 
F r i ,,. l T :il z A s i z, 

r [_ r t L) c.o: 

I' I i M0rJ :.; i :~u 'rh 11 
( j r :J i 7. 

E: i :J 
j = Int(i I s·z~) + 1 

End If 
Next 

The results of the code with size of five is stated below 

1 2 3 4 5 
6 7 8 9 10 
11 12 13 14 15 
16 17 18 19 20 
21 22 23 24 25 

1 6 11 16 21 
2 7 12 17 22 
3 8 13 18 23 
4 9 14 19 24 
5 10 15 20 25 

Before Transpos Aft r Transpos 
Figure 6.3 Matrix showing the relative position of the crossword 

6.5.2 Scoring algorithm 

The scoring alg rithm for th crossword puzzle is base on the number of letters each 

wo l contains. Thi. means a correct four-letter word will get four points. If the letters in 

th · word xc · ·d i Iour. an addition three mark will be added to number of letters. This 

m ·ans a .orrcct six-I sttcr word will get six points plus three, totaling 9 points. 
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Di ffercnt level of di Ilicultv will produce different multi plication scoring. Easy level 

points do not multiply. But intermediate level will multiply the points by two and hard 

level will multiply the points by three. 

6.5.3 Servlet In ASPX 

A connection between a client computer to a database server over the internet requires 

high bandwidth. This cause the client web page to take a longer period of time to 

process especially during scndi ng of i nformation to the server. Placing an SPX page 

on the server solves this problem. Th1..~ purpr so or this page is lo receive input string that 

is needed to retrieve dntn from th· scrv ·r or input strings that is nc xlcd to store data on 

the server. 

By placing an ASPX page on the server, the database processing is done over on the 

web server instead of from the client directly to the server. Besides that, the firewall 

would not pose a problem, as the connection will only be done through the port 80, 

namely HTTP port. 

ln ctiveX nvir nrnent. \ 'tivcX Internet Transfer Protocol is used to provide such a 

ct nn .ction t th' /\SPX page. The strings are pass to the ASPX page using the GET 

method, whil · th· responses are returned in a form of text file. Below is an example of 

1 •tr icvinu r •spons · from the server followed by the processes done on the ASPX page. 

Ill I !Pd I .flJ'"illJ L http: I /loc, lhost/plserv r?diffi ulty=h r 

if (P••<jll••,l' ,f)tl"JY:;t l 1111.r: .. 1 ("rll I I i.cu l t v ") "l1.11 d") 
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H sp n .Wd (ID); 

%> 

6.6 Summary 

The whole process of implementation begins from the process of setting up the required 

hardware and software. This is followed by the need to solve technical issue like 

database connection, and designs of images. The whole process required proper 

documentation for future reference. Jn this part important algorithms ar describe to 

solve complex solutions. 

7 
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Chapter Seven System Testing 

Testing is one of the critical phases in a Software Development Life Cycle as it 

determines how well the final outcome of the system. Tes ting was conducted during and 

after the system implementation as defined in the development methodology in so that 

errors can be detected earlier. It represents the complete and extensive review and 

challenge on the application design, specifications and codes. Testing also provides a 

method to uncover logic en-ors and to test the system reliability. 

There arc four basic cone •pts rclat id to soflwnr · t .stinu (Jarvis and Crandall, 19 7): 

• Error detection that helps lo identity errors either by inspection, walk-through or 

other type of error detection approaches. 

• Error removal where the process of debugging and removmg identified error 

was conducted. 

• Error tracking to find the cause of the error and fix the flaw. 

• Regression testing where testing is conducted to find out whether the fixed error 

is working properly and/or the rework of the code actually fixes th error or 

fixes it in one part and fails another part of the code. Univ
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7.1 Front End User Testing 

A good and organized testing plan is essential to ensure that the testing is done 

appropriately and thoroughly. The basic step in testing the Online Crossword Puzzle for 

Leaming Synonyms and Antonyms (Front End User Module) is the unit testing that was 

to ensure that the code implemented the design properly. This was followed by 

integration testing on all the units and integrations of all integrated unit clusters and 

later followed by system testing. The steps for testing this project are shown in the 

figure below. 

( )llivr li111 'ti1111al 
n:q11i1\:111l'11I~ Unit 

/f 'l'csti11v, 
r,;/'-----­ 
'O 
8 
5 ~ 
8, 
E 
8 

Perform ance 
Testing 

Integration 
Testing 

Functional 
Testing Tested 

Component 

Integrated 
modules 

Functioning 
system Unit 

Testing 

System 
Delivered 

Figure 7.1 Steps in the testing process 

7.2 Unit Testing 

Unit testing is started )ff \ ·ith testing the functionality of each component as an 

indivi lunl, This m "11lS th" bjcct is isolated from the rest of the system and tested as an 

l'1'1 ity, For l'Xn1111 le, the com ho box i tested as an individual like how it passes the 

nlu · and th· rca .tion to ·vent occurred. Three methods have been used for this 

pur pn:; ·. Th ·y ur ·: 

~I 
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• Ad 1 Toe approach tests the object to the extreme by trying to bring the object to a 

halt. This requires trial and error method, which pushes the object to the limits. 

• White-box Testing is done by implementing the tests internally within the 

program. This means that input by users will be validated before being input into 

the systems. The example of such implementation would be the need to validate 

the email address before being store or process in the database. 

• Black-Box Testing is completed by running a series of test with unlimited and 

unknown input. The outputs will b · analyzed lo match the ·x1 ' ted outputs. The 

system (Pflccgcr, 2001). 

7.3 Integration Testing 

At the end of unit testing, the components are gathered and arrange to provide a full 

functioning system. But, before this system is being tested for functionality, the 

components are integrated and tested. The integration testing helps to ensure 

components gels well. 

The bottom-up inteorntion is adopted in this system testing. The tests started 

with the tcstins of scv ml omponents in small groups. An example of it will be the 

'll ·st look m lulc, This ml lule is tested for it storage of the content written on the 

guc:l book. This is Ion· a · an individual set of components. The rest of the modules 

lhllow its It)( tst ·p: next. Figure 7.'2 illu trates the integration of the unit components in 

th • I la in' Modules ns whole. 
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Aller these small grc ups of components arc tested and verified, they arc then 

integrated into Playing Module as whole. Th escalation moves on to the integration of 

both Administrative module and Playing Module to provide life to the whole system. 

Online Crossword Puzzle for Leaming 
Synonyms and Antonyms 

' i 
' i . 

r---------- 
1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I ------ 

Cluster I 1 "'luster 2 1 ('h1slcr .1 
I ligl1liA)1t grid 
lt~1111 clue iu111 lis1 grid 
lcnr i:;rid 

Tlighlight clue 
Select dilli ulty 
lrput clue 
Generate answer string 
Sha.de unused grid 
Gene Le score 

Svslem Admiuistration Module 
Main Modules 

------------------, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

All Sub Modules I 
I 

Login 111odulc 
l lorue module 
Regis1ei· user module 
Tell a friend module 
Gue. t Book module 
Help module 

___________________ J 

Cluster 2 
Highlight due 
Select difficulty 
Input answer 

Cluster l 
Highli~t gid 
Input letter into grid 
Clear gid 

lligltligh 
l Grid 

input clue 
into lis 
prid 

Cluster 3 
Generate answer string 
Shade unused grid 
Generate score 

... 

r I 
Generate Shade Generate 
answer unused score 
strirg grid 

Select 
difficult 

I lifl,hlig 
ht lue 

Input 
ans we 

Play puzzle component 
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7.4 Functionul Testing 

The purpose of functional testing is to be certain of the characteristic of the system 

works as it was stated in the system requirements and analysis specification The 

following are some of the main function tested: 

User Homepage 

• Login and logout 

• Playing the crossword 

• Calculation of score 

• Selecting difficulty 

• Signing on guest book 

• V icwing on guest book 

• Voting 

7.5 Performance Testing 

Test on performance is a series of test done to measure the non-functional requirements. 

This includes the test of speed of building a random puzzle and the reply time given by 

the. crvl ·t. The t ist cases arc t uilt to measure the responds tim of the system. 

7.6 Test ( ust·s 

'I \:.'I ( 'ns .,. arc .' .cnarios ' here each test is listed in detail the inputs, series of tasks and 

IL:sults .xpcct ·d. The test cases are design to perform unit testing till integration testing 

\ itll th· spc iific results Rep .titivc testing is clone on a single test case to prove the 

·011sist1.:n ;y ol'th · r •:;ults. 
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7.6.1 Sam pk 'l'cst Cases 

Th0 following are some sample test cases on certain sub-modules taken from Playing 

Package of the whole system. Selected module shown here is the Play Puzzle module. 

7.6.1.5 Unit testing for sub-module: Play Puzzle 

Condition to Data/Steps to Expected results Actual Results 

Test perform 

Items in combo Choose and click on Hem is sd ected, Item is select cl. 

box can be ;111 item in the combo 

selected. box. 

- 1 lay button Click Play button, Background image Background image 

functioning after selecting disappear. disappear. 

difficulty Crossword grid Crossword grid 

appears. appears. 

Selected word Click on a grid. On clicked grid is On clicked grid is 

can be highlighted in blue highlighted in blue 

highlighted for and the whole and the whole 

letter input. word is highlighted word is highlighted 

in green. m green 

Highlighted grid Type in words into rid is filled with lrid is filled with 

can accept Jett r the highlight d grid inputted letter. The inputted letter. The 

in] ut, following letter following letter 

area is highlighted area is highlighted 

in blue. in blue. 
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-·---- 
Condition to Data/Steps to Expected results Actual Results 

Test perform 

Grid control by _,lick on the grid, Highlighted rows Highlighted rows 

directional keys. move around the grid moved around moved around 

using arrow keys as according to according to 

navigator. Press keypad navigation. keypad navigation. 

spacebar to change Highlighted row Highlighted row 

direction. changed direction changed direction 

when spacebar is when spacebar is 

press. l res: ·. 
- 

Backspace and Bnckspacc button and Wh ·n bnckspu .c When backspace 

dl..!ktc k 'Y and del 'le k 'Yd ·I 'ks button press, blue l utton press, blue 

functi oni ng current highlighted grid will move grid will move 

letter backward nncl backward and 

delete the letter in delete the letter in 

the previous grid if the previous grid if 

exist. Delete key exist Delete key 

clear current blue clear current blue 

grid letter. grid letter. 

Clear button is Click on the clear Grid is being clear Grid is being clear 

functioning. button. oft without off without 

removing word removing word 

numbers and numbers and 

blackout areas. blackout areas. 
- - 

Submit button is C Ii ken the Submit Score is shown Score is shown 

timcti: nin i l utlon nllcr filling up after button is after button is 

1lf1SWlT.'. instigated. Grid is instigated. Grid is 

disabled. disabled. 
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Condition to Data/Steps to Expected results Actual Results 

'frst perform 

Timer working Start puzzle until Timer update itself Timer update itself 

well timer is up every second. every second. 

Timer turns red Tim er turns red 

when time is less when time is less 

than 10 seconds. than 10 seconds. 

When timer is up, When timer is up, 

submit is submit is 

nutornnt ical ly 11ull mutically 

in. ·ti •ut xl inst: ialcd. 
·- 

Table 7.1 Sample test cases for unit testing on Upload Puzzle Sub-module 

7.6.1.6 Integration testing of all components of sub-module: Play Puzzle 

Condition to 

Test 

Data/Steps to 

perform 

Playing a new 

puzzle. 

Highlight clue, select 

difficulty and insert 

clue. lick finish and 

confirm p p-up 

message box. 

Mouse nnd 

kl YJ)<H I 

Click on the grid by 

using rnou se, navigate 

the rid usin ke pad nnv: •ntic n 

li111 tionin • 

simuluu: ·owd doul le ·I ick 011 grid 

Actual Results Expected results 

Random selection Random selection 

of puzzle base on of J uzzle base on 

level of difficulty. level of difficulty. 

Accuracy ot score Accuracy of score 

calculation and final calculation and final 

score. Crossword is score. Crossword is 

disabled. disabled. 

Grid movement and Grid movement and 

highlighting of row highlighting of row 

is done smoothly. is done smoothly 
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using mouse and/: r 

press spacebar to 

change direction. 

Highlight grid, Highlight a grid, input All functions All functions 

input letter and letter into grid, and working smoothly. working smoothly. 

clear grid. clear grid after input. 

Scoring and total fill in answer with Score produce Score produce 

cumulative wrong an .wcrs. should be as stnted should be as stated 

score. in nlg( rithm. in algorithm. 

I\ .cumulntivc s .orc /\cc urn u1<1! ivc score 

is shown. is shown. 

Table 7.2 Sample test cases of integration testing for Upload Puzzle Sub-module 

7.7 Summary 

The process of testing Playing module for the Online rossword Puzzle for Leaming 

Synonym and Ant nym are stated in this chapter. An extract ot the test cases done on 

the whole system i also sh wn to show the handling of the test case. Being develop 

bas · on the it ·mt i • and in rcmental waterfall mode, errors found in the test cases are 

abl · tl b · .orrc 'l xl and r •test. If a solution cannot be found, slight amendment on the 

d ·:i in is b .inu den'. Th· c cle of testing is time consuming but it helps ensure the 

quulity ol'thc linnl I reduct. 
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Chapter Eight System Evaluation 

The process of evaluation is conducted to identify the strengths, limitations and 

future enhancement of the Online Crossword Puzzle for Leaming Synonyms and 

Antonyms (Front Encl User Module ). Besides that, this phase also discussed the 

problems encountered during the system development life cycle and its solutions. 

8.1 Problems Encountered and its Solutions 

There are several error and problems encountered throughout the system 

development staac. Most of the problems were solved so that the system will 

function properly and meet its requirements. Undcrstnndin 1 the problems and 

research in the Internet as well as discussion with course mates, help to solve these 

problems. Some of the problems encountered are listed below. 

8.1.1 Development Tools Selection 

One of the major problems encountered at the early stage of development was the 

selection of the appropriate development tools and language for the object. As the 

most important sub-modules of the Front End User module is the crossword puzzle 

play engine the language of the object is very important and determined the strength 

or the whole zamc. Besides that, the chosen language must be compatible with the 

,, ch programming language that was chosen. Therefore, a thorough study and 

;111alyHiH' ;1H done in order to make the best decision for the system. 
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8.1.2 Lack of Knowledge in the programming languagt• 

The combination or ActivcX components with dynamic content creates a new 

challenge in programming. During implementation, a brand new picture comes into 

the perspective. This widens the scope of learning the implementation logic behind 

the scene. Building an ActiveX component also was some thing new, especially 

building it for the purpose of Internet. ASP.NET brought a whole new method in 

designing the web. The function that came with the .NET framework took time to 

learn the necessary function. 

8.2 Systems' Strengths 

8.2.1 Focuses on Synonyms and Antonyms 

As most of the crossword puzzle available ts based on synonyms concept, this 

system provides an advantage by presenting a puzzle in both synonyms and 

antonyms words and clues. This point can ensure that users not only learn word of a 

same meaning but also word of an opposite meaning. 

8.2.2 Ease of control 

The usage of the keyboard and mouse can be interchange at anytime during the 

zamc. scrs arc able to use the directional key and the spacebar key to help 

111ovc11H.:nl in the grid. For us ers that prefer mouse control, they are able to click on 

the li~I of due to hi 1 iii 1ht the word on the grid, and vice versa. 

)() 
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8.2.3 Dual interface 

The interface provided by the system caters for both junior users and grown up 

users. This feature allows user to choose the interface of their liking and still enjoy 

the same facility of the system. 

8.2.4 Provide a score function 

The Online Crossword Puzzle for Leaming Synonyms and Antonyms are different 

from convention puzzles where it is develop with a combination of a game and a 

learning tool where a scorins system is developed lo keep track of the achievement 

of each user, 

8.2.5 Timer Control Game 

A timer is there to encourage users to react fast. When they react fast, their 

association of the word to synonyms and antonyms mcrease. This provides a good 

way of improving their vocabulary, 

8.2.6 System transparency 

The system itself is built in such a way that the users do not feel t11e complexity of 

the system. The movement of the data from the database to presentation and the 

interaction of the Acti eX with the back end is totally transparent, The medium of 

co1111111mi1;atio11 lo the tL11c1-s is the graphical user interfaces. 

) I 
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8.3 System Constraints 

8.3.1 Only rights answers will he displayed 

The play engine detects all the answers inputted on the grid and highlight the right 

answers but user will not be given the answers to the clue that they answered 

wrongly. In this case, user needs to look for other resources and play the puzzle all 

over again until the correct answer is obtained. 

8.3.2 Word pronunciation support 

The clue or word listed in the crossword puzzle cannot he read out to the users. This 

limitation may cause player bcin unable to learn lhi..: right pronunciation of the 

words, 

8.3.3 \\!eb browser limitation 

The playing engine of the crossword was created as an ActiveX object. Currently, 

only Internet Explorer provides a smooth integration of ActivcX object. Other 

leading web browsers like Netscape and Opera needs 'm additional plug-in before 

being able to load the Active.X object. 

8.3.4 Static crid size 

The crossv ord grid 'izc is fixed to 13 squat-es across and 13 squares down. This 

limits the player lo pla. any larger size of puzzle that is set by the administrator. 

11 >ss\ ord puzzles that cover smaller area will be filled with a dark area. 

). 
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8.4 Future Knhanccmcnt 

8.4.1 Audio support 

This is to open the game lo those who are blind. Furthermore, this feature helps the 

users to have an opportunity of teaming the right way of pronouncing the word or 

new words learn during the game. 

8.4.2 Forum corner 

A forum comer will provide user lo create a topic on what is going on or problems 

face in playing the puzzle. A11 example of it will be the players maybe posting a 

topic related lo a specific puzzle, then discuss about it. The forum will allow follow­ 

up lo the topic that area available. 

8.4.3 Dynamic grid size 

The size of the grid will shrink and grow base on the puzzle that is chosen by the 

player. This will provide users a more pleasant interface by removing area that are 

not relevant to the current puzzle. 

8.4.4 Multi-lingua support 

The support of such facility enlarges the scope of users as the Internet covers 

1 obally and the v mid doc not speak only one language. This implementation 

covers the aspect olthc iamc play and the whole user's interface. 

'). 
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8.5 Summary 

\s a conclusion of the whole system, the development of the whole system faced a 

few problems and challenges, which was calmly overcome. The system has a few 

advantages of the currently existing system. Hence, there are still area where the 

system lacks compare to other systems and the vast improvement of technology. 

This brings the need to estimate the future and current technology that can be 

embedded into the system to provide the users a more comfortable and meaningful 

system. 

<)I 
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