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CHAPTER 2: LITERATURE REVIEW 2.1



Introduction



The online game has become a world wide phenomenon in recent years. Currently there are more online games that involving partner-based or multi-player interactions. In this paper, we are focusing on online-mini game or casual genre game like Sudoku. Casual genre games basically including less complicated game controls and overall complexity in terms of game play or investment required to get through game as well as having features such as easy to understand, require



a



short



period



of



time



to



play



and



can



involved



multi-player.



(http://www.igda.org/wiki/index.php/Casual_Games_SIg/Whitepaper ) Sudoku is a popular puzzle number games that is played on a 9x9 grid. Players need to place integers 1 to 9 in each square that accommodate each of the columns and rows that contains exactly only one of the nine integers without any repetition. In Sudoku, the level of difficulty is based on how many and which of the squares are missing in the original puzzle. 2.2



History



The Sudoku puzzles are somehow related to number puzzles throughout history. Sudoku was inspired by one of the magic Latin square invention which was proposed by Leonhard Euler in 1983. In the late 1970’s a similar game was proposed and first published in Dell Magazines, New York by an editor of puzzle magazines, Howard Garns using the Euler’s concept of 9 by 9 square grid. During that time, they called it as Number Place and this game had a limited success and has been temporally forgotten ( Simona Mancini,2006 ). Then in 1984, Nobuliko Kanemato, the President of Nikoli Inc., published it in the first Japanese puzzle magazine and soon became popular in Japan with the name “Su-ji wa dokushin ni kagiru”(the numbers that should appear
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only once). Finally in 1997 a New Zealand retired judge, Wayne Gould, visited Tokyo and discovered the Sudoku puzzle and loving it. After that, he started to invent and developed software for the Sudoku generation and presented it to the Times of London. Therefore, Sudoku has become one of the fascinating games in Britain and once dubbed as the “fasting growing puzzle in the world” in 2005 by the world media. As a result, hundreds of web sites we developed to provide this puzzle and almost every magazine as well as modern newspapers include Sudoku puzzles on their daily issue. (http://www.shef.ac.uk~pm1afj/sudoku/sudoku.pdf)
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2.3



Rules Of The Game



Sudoku is a piece of puzzle that apparently doesn’t require any special math skills or calculations, however requires little strategy and logical thinking to be solved. The rules of this game is practically simple; the puzzle consists of a 9x9 grid of cells is made up of 9 rows and columns and divided into nine 3x3 sub-grids. Each cell must contain an integer 1 through 9 without any repetition in any row, column or sub-grid. Sudoku puzzle contains some positions that were fixed by default in order to have only one absolute solution. Furthermore, at times Sudoku was ranked based on the level of difficulties and giving an estimated time for the solution. The greater fixed number is given, the easier to determine the subsequent numbers would be.
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2.4



Literature Review



The purposed of this study was to develop a web-based online Sudoku competition that will be conducted in real-time application where players will be judge based on the level of difficulty and the amount of time required to solve the puzzle. In this literature review section, we will discuss about the benefits of Sudoku puzzle game and the current existing online system. Numerous studies confirm the benefits of using the online game puzzles in terms of releasing stress after a busy day and prevent the development of Alzheimer's disease as well as memory loss especially towards adults. Currently, researches rank solving the Sudoku puzzle game every day as one of the alternative ways to boost the brain power as well as be able to develop the cognitive skills towards elderly (Rory,et al). Cognitive skills are basically learning skills which concerned of the psychology that attempts to explain human behavior by understanding the thought processes. It also looks at how these thought processes manipulate on how we understand and interact with the world where the assumption is that humans are logical beings that make the choices that make the most sense to them. According to Rory Sobolewski, Ian H.Robertson and etc., after conducted a research among 37 elderly were aged between 19 and 79 with the hypothesis that mental ability will not decreased if using the right stimulation to motivate the brain cells. The research group was divided into two groups. The first group solved the Sudoku puzzles everyday and became as part of their routine, while the second group did not. Then, their IQ levels were tested and compared to their test result before the experiment. As a result, the first group was found to have increased their mental capabilities as much as 14 years just by doing ten sessions of brain boosting exercise like Sudoku, while the other group showed no change (Rory,et al). Thus, based on these findings, we can say that by solving puzzles like Sudoku, it helps prevents Alzheimer’s disease and memory loss.
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In addition, online gaming environments have the ability to support many basic learning theories while at the same time encourage interaction between the players in which the players can compete against each other through tournaments, and forums. Players can indulge into the game as well as continue staying connected with other players thus building a strong social interaction and meaningful relationships whether it is building up new relationships or strengthen up the existing relationship. By meeting new people players have the opportunity to strengthen existing relationship with the online gaming communities. Based on the research done by Laura Dabbish, it testifies that online game activities can generate social bonds between relative strangers (Laura A. Dabbish,2008) through collaborative game structure plus competitive structure game. Higher level of partner effort lessens the impact of poor performance on feelings towards a game partner (Laura A. Dabbish,2008). Therefore, via having a conversation with the companion or opponent during the play, it contributes to produce a sense of fellowship and at the same time create a high level of entertainment. On the other hand, Sudoku puzzle composed of different level of difficulties where each of the stage contains different challenges and problems to be solved by the players. Therefore, these problems help increase the creativity, and thinking skills. Article by Owen W.S. Huang and etc., stated that by solving the puzzles players is seldom drawn into the investigation and discovery processes. Furthermore, knowledge transfer in the classroom is not enough to convey all of the facts and data towards the students thus; problem-solving mathematics program was designed in order to fulfill the drawback (Owen et. al). Owen believes that by solving the Sudoku puzzles, it will encourage the player’s problem-solving strategies since the players need to scan, evaluate and analyzing the possible numbers in order to resolve the answer hence, players who are better at logical thinking skills are able to solve Sudoku at once (Owen et. al).



17 Online Sudoku Competition



2.5



Analysis On The Existing System 1. Sudoku League URL: http://www.sudoku-league.com The Sudoku League is a free service that provides Sudoku puzzle to be played by its registered users. Players are able to compete and challenge friends or other members to play on the same Sudoku puzzle in real-time. This site offers features such as chat rooms where players can communicate and discuss the solution for each puzzle with each other, scoreboard which they will rank all of the status and statistic of each game as well as players can solve many other Sudoku puzzles. Each day, winners will be determined where one Sudoku puzzle will be chosen and the time taken to solve the Sudoku will be recorded and saved. The fastest players will earn points according to how quickly they were. Advantages: Provides a lot of Sudoku puzzle where players can practice to improve the skills in solving the Sudoku with unlimited practice games. Players can choose the desired level of difficulty according to their skills. Players can also track their time or their score line between the other players Players are able to choose and compete other online members and competitions are held in real-time



18 Online Sudoku Competition



Able to converse and share their opinion or solution with other players through the chat application Disadvantages: There are too many instruction which sometimes make the users confuse Consist of unattractive user graphical interface (GUI) The interface is a very classical puzzle with just black and white square boxes There’s a redundancy of “multiplayer” and “rules” buttons The server keeps asking the player’s information even after log-in to the system.



.



Figure 2.1 The Sudoku League Website
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2. Daily Sudoku Competition URL: http://www.sudoku.org.uk/Daily.asp Daily Sudoku Competition website provides various types of online puzzle games. The rules are simple, where players just have to complete the Sudoku puzzle by entering the numbers in the graphical board and submit the answers. This site offers Sudoku puzzle competition for free and the users don’t have to register but required to enter name, email address and country in order to submit the solution. The level of difficulty is basically based on the day the puzzle is posted. Advantages: The interface is easy to understand Include the clues for each puzzle Able to track the player’s ranking based on the most correct entries Disadvantages: The interface is not attractive enough; black and white square box Not in real-time environment. Players just need to solve the given Sudoku puzzle. The players cannot choose the difficulty level and opponent. The website did not include any practices or tutorials
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Did not provide any time line



Figure 2.2 The Daily Sudoku Competition Website
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3. Yahoo! Sudoku Daily



URL: http://games.yahoo.com/daily-games/sudokudaily



Yahoo! Games is a free service in which Yahoo! users can play games either with other users or by themselves. Yahoo! Games has a large user base playing various kinds of games, such as card games, board games, fantasy sports, emulated arcade games, and word games. This site provides difficulty levels to choose from, hints mode where the game will display all of the possible entries for every square in the puzzle to help the novice player to understand the logic and structure of solving the puzzle.



Advantages: Consists of interactive interface using Macromedia Flash The rules are easy to understand Players can choose difficulty level and clock time to track their time Provide hint mode



Disadvantages Not using the real-time environment Didn’t show the player’s ranking Did not include the “exit” button for each puzzle The players didn’t be able to choose the opponent
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Figure 2.3 The Yahoo! Sudoku Daily Website
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2.6



Findings



Based on the analysis that has been done towards the existing system of the online web-based Sudoku competition, we realized that they are a number of drawbacks in the system including the unattractive graphical user interface, the website that is not user friendly, as well as lacking in providing the facilities to the novice players. Therefore, we come to a decision where in order to build a web-based online Sudoku competition; a web site should consists of several features.



The features are:



Include an attractive as well as interactive graphical user interface in order that the players find it appealing and not somewhat tedious Should construct the web-based in real-time system, which is designed for the players to play in the tournament The web-based must also consist list of player’s status and ranking so that the players are able to compare their accomplishment with the other player The web-based also require to set up tutorials or practices so that the players can improve their skills The Sudoku puzzles have to include the level of difficulty for each competition Should provide the timer in order for the player to track their time Should add in the chat room features so that the players are able to converse with one another
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Consist of hint or clue button in order to help the players to solve the puzzle if they are confused The web-based must be able to operate in each operating system such as Windows, Linux The menu button will be included more systematically and organized.
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2.7



Software & Technologies



2.7.1 Client Server Client/Server computing generally refers to computing model where two or more computers interact in such way that one provides services to the other. This model allows clients to access information resources and services located everywhere within the clients information network. The client request a service to be performed where this services might be run an application, a database query or a backup procedure. The server will serve as the resource that handles the client’s request. In Client/Server architecture, client and server usually communicate using Remote Procedure Calls (RPCs) or Structural Query Language (SQL) statements. 2.7.1.1 Two-tier Client/Server Architecture In two tier client/server architecture, the user system interface is usually located in the user’s desktop environment and the database management services are usually in a server. The client communicates directly with the database server that replaces the file server. The application or business logic either resides on the client or on the database server in the form of stored procedures
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First Tier:



Tasks/Services



Client



User Interface Presentation Services Application Services



Second Tier:



Tasks/Services



Data Server



Application Services Business Services Data Services Figure 2.4 Three-tier Client/Server architecture diagram
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2.7.1.2 Three-tier Client/Server Architecture The three-tier Client/Server architecture is a newer generation of Client/Server implementations that adds a middle tier between the user system interface client environment and the database management server environment to achieve“3-tier” architecture.



3-tier Architecture First Tier: Client



Middle Tier: Application Processing



Application Server



Third Tier: Data Server



Figure 2.5 Three-tier Client/Server architecture diagram
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2.7.2 Operating System Platform Operating system (OS) is a program that is loaded into a computer by a boot-program that acts as an intermediary between a user of a computer and the computer hardware where it manages other application programs. Operating system enables users to make use of the application programs by requesting through an Application Program Interface (API) making the computer system easier to use. Besides that, user can also interact with the operating system using command languages or a graphical user interface (GUI).



2.7.2.1 UNIX UNIX is an operating system originated from the Bell Lab as an interactive time-sharing system. The UNIX environment and the client/server program model were important elements in the development of the internet and the reshaping of computing as centered in networks rather than in individual computers. 2.7.2.2 LINUX LINUX is a free or low-cost operating system that was designed based on UNIX standards. LINUX has been designed to run efficiently and reliably on common PC hardware and because of its Portable Operating System Interface, developers can write program that can be ported to other operating system. LINUX is considered a complete operating system with a graphical user interface (GUI) , an X-Windows system and other existing components in UNIX system.
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2.7.2.3 Windows 98 Windows 98 is a widely installed Windows operating system for personal computers by Microsoft. In Windows 98, Microsoft’ Internet Explorer is an integral part of the operating system. Using the Active Desktop of Windows 98, you can view and access desktop objects that reside on the World Wide Web as well as local files and applications. The Windows 98 desktop is, in fact a Web page with HTML links and features that exploit Microsoft’s ActiveX Control (www.searchwin2000.com). 2.7.2.4 Windows 2000 Windows 2000 is preemptive multitasking Windows operating system by Microsoft which as formerly known as Windows NT as Microsoft decided to develop New Technology (NT) portable operating systems that support both OS/2 and the POSIX’s Application Program Interface (API). Windows 2000 is designed to appeal to small business and professional users as well as to the more technical and larger business market for which the NT was designed. Windows 2000 is reported to be more stable (less apt to crash) than Windows 98/NT systems. A significant new feature is Microsoft’s Active Directory, which among other capabilities, enables a company to set up virtual private networks, to encrypt data locally or on the network, and to give users access to shared files in a consistent way from any network computer (www.searchwin2000.com).
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2.7.3 Markup Languages 2.7.3.1 Hypertext Markup Language (HTML) The Hypertext Markup Language (HTML) is set of mark up symbols or codes inserted in a file intended to display on a World Wide Web browser page. The markup tells the Web browser how to display a Web page’s words and images for the user. HTML allows publication of documents to the Internet in a platform independent format and links it to related works from the document that includes graphics and multimedia data. 2.7.3.2 Dynamic HTML Dynamic HTML (DHTML) is a collective term for a combination of new Hypertext Markup Language (HTML) tags and options that can create more animated and responsive Web pages to user interaction compared to the previous versions of HTML. Dynamic HTML allows full control of the HTML document where pages are no longer limited to being defined prior to loading. The complete page or any portion of the page can be dynamically changed immediately at any time. 2.7.3.3 XML XML (Extensible Markup Language) is a specification developed by the World Wide Web Consortium (W3C) to allow creation of common information format in a flexible way and share both the format and the data on the World Wide Web, intranets, and elsewhere. XML contains markup languages where tags can be customized and self-defined making it more extensible. It also allows interpretation of data between applications (Deitel et al,2000)
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2.7.3.4 CSS Cascading Style Sheet (CSS) is a language of properties for defining the appearance of a HTML page that allows the style of a page to be defined separately from the content or structure (www.ycoln-resources.com). CSS gives the page creator control over the appearance of the Web page with an order of precedence (Deitel et al,2000).
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2.7.4 Web Application Programming Languages 2.7.4.1 Visual Basic.NET (VB.NET) Visual Basic .NET (VB.NET) is an object-oriented computer programming language that can be viewed as an evolution of Microsoft's Visual Basic (VB) which is generally implemented on the Microsoft .NET Framework. According to Microsoft, VB .NET was reengineered, rather than released as VB 6.0 with added features, to facilitate making fundamental changes to the language. VB.NET is the first fully object-oriented programming (OOP) version of Visual Basic, and as such, supports OOP concepts such as abstraction, inheritance, polymorphism, and aggregation. 2.7.4.2 ASP Active Server Pages (ASP) is a Microsoft technology to send the dynamic Web content to client in whom it can be a combination of HTML, scripts and reusable ActiveX server components. Active Server Pages enables server side scripting for IIS with native support for both VBScript and Jscript. When a server receives a client’s request, the server will load the requested document (or page) by calling to the components (Deitel et al,2000) 2.7.4.3 PHP PHP Hypertext Preprocessor is one of the server side scripting languages for creating dynamic web pages. PHP is implemented for all major UNIX, LINUX and Windows operating systems. PHP is embedded within a web page with HTML tags. When a client requested the page, the Web server will call the PHP script to interpret and perform the operations. PHP also provides support for a large number of databases including MySQL.



33 Online Sudoku Competition



2.7.4.4 CGI The Common Gateway Interface (CGI) is a standard protocol though which users interact indirectly with applications on the Web servers or a HTTP server. A CGI program is executed in real-time, so that it can output dynamic information. 2.7.4.5 ActiveX ActiveX is mainly a combination of the OLE (Object Linking and Embedding) and COM (Component Object Model) technologies that form a set of object-oriented programming technologies and tools. OLE is a program technology in supporting compound documents and is more likely to be called ActiveX controls and COM is a component which is a self-sufficient program written to run in the ActiveX environment. Used in a network with directory and additional support, COM becomes the Distributed COM (DCOM) that can run anywhere in the ActiveX network (Deitel et al.,2000)



2.7.5 Scripting Languages 2.7.5.1 VBScript VBScript is an interpreted scripts language from Microsoft that is a subset of its Visual Basic programming language designed for interpretation by Web browsers (www.whatis.com). VBScript are designed to work with an interpreter that comes with a Web browser together with other programming languages that can be run at the client, including ActiveX controls, automation servers, and Java applets. However Netscape does not support VBScript making it only usable with Internet Explorer browsers.
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2.7.5.2 JavaScript JavaScript is Netscape’s cross-platform, object-oriented scripting language for creating and customizing online application that link together objects and resources on both clients and servers. JavaScript enables creation of application that runs on Internet where Clients application runs on Web browser while the Servers application on a server. Using JavaScript, dynamic HTML pages that process user input and maintain persistent data using special objects, files and relational databases can be created (www.whatis.com) 2.7.6 Web Application Development Tools 2.7.6.1 Visual Studio.NET Microsoft Visual Studio.Net is a development tool that enables developers to program using any languages. Developers can use Visual Studio.NET to build the next-generation Internet. Besides that, it can be used to create powerful applications fast and effectively and span any platform or device. Visual Studio.NET is the only development environment built from ground up for XML Web services. By allowing applications to share data over the Internet, XML web services enable developers to assemble applications from new and existing code, regardless of platform, programming



language



or



(http://msdn.microsoft.com/vstudio/productinfo/overview.asp)



object



model
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2.7.6.2 Microsoft Front Page Microsoft Front Page is considered a supporting tool in creating Web application by adding the visual components that are missing from Web application development tools like Microsoft Visual Interdev. It enables user to generate HTML easily and modification on the HTML source code can be done to create the dynamic content on the page. 2.7.6.3 Macromedia Dreamweaver Macromedia Dreamweaver provides good set of tools for web development where users can build Macromedia Flash graphic directly from Dreamweaver. It is a powerful application that has overwhelming capabilities.



2.7.6.4 Macromedia Flash Macromedia Flash allows user to create Web experience that is more attractive, compelling and compatible with more browsers. It is the key to design and deliver low-bandwidth animations, presentation and Web sites. It offers scripting capabilities and server side connectivity for creating engaging application and Web interfaces.



36 Online Sudoku Competition



2.7.7 Web Server Web server is a computer installed with a program using Client/Server model that delivers requested Web pages to Web users whose computer contains HTTP. Every Web Server has its owned IP address and a domain name. 2.7.7.1 Apache Apache is a free public domain Web Server developed from existing NCSA code added with various patches and this is how the name Apache comes from – a patchy system. Apache is one of the world’s most popular Web Server as it provides sophisticated features and excellent performances. As it is an open-source code that is freely available, anyone can make adaptation to the server for specific need resulting a large public library of Apache add-ons. In some aspects, there are similarities in the development of Apache with the development of the LINUX operating system. However, the original version of Apache was written for UNIX, but here are now versions that run under OS/2, Windows and other platforms. 2.7.7.2 Internet Information System (IIS) IIS (Internet Information System) is a group of Internet servers including a Web or Hypertext Transfer Protocol (HTTP) server and a File Transfer Protocol (FTP) server with additional capabilities for Microsoft’s Windows NT and Windows 2000 server operating system. (www.whatis.com). IIS is tightly integrated with operating systems making it easy to build and administer Web site.IIS also in support for writing Web-based applications that can access databases. Developers can also write programs that filter request and get correct Web pages for different users by using Microsoft’s Internet Server Application Program Interface (ISAPI)
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interface. ASPs and ISAPI programs run more efficiently than common gateway interface (CGI) and server-side include (SSI) program. 2.7.8 Web browser Browser is an application program to locate and display information on the World Wide Web. Technically, a Web browser is a client program that uses the Hypertext Transfer Protocol (HTTP) to make request of Web servers throughout the Internet on behalf of the browser user. The two most popular graphical browsers are the Netscape Navigator and the Microsoft Internet Explorer which can display both graphical and text documents. Others available browsers are the American Online (AOL), Lynx which is a text only browser for UNIX shell and VMS users and the Opera, a fast , stable and small in size browser. 2.7.9 Database 2.7.9.1 Relational Database Management System A relational database management system (RDBMS) is a program that creates, updates, and administers a relational database. The standard user and program interface used in RDBMS is the Structured Query Language (SQL) statements. SQL statements can be entered by user or contained in an application program and creates, updates or provides access to the database.
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2.7.9.1.1 MySQL MySQL is an open source relational database management system (RDBMS) developed and provided by My SQL AB that uses Structural Query Language (SQL), a most common language used to access databases. It can be downloaded from the Internet as it is an open source and change the source code to fit to the needs and requirements of the developer. The MySQL Database server is very fast, reliable and easy to use. 2.7.9.1.2 Microsoft Access Microsoft Access is a powerful relational database created for home user of small office. Microsoft Access can be used as database in client/server architecture with its data access interface paradigm such as Remote Data Objects (RDO) and Data Access Objects (DAO). Objects like tables, queries, forms and reports can be created easily with its good interface to develop relationships. 2.7.9.1.3 Object-Oriented Database Management System Object-Oriented Database Management System (OODBMS/ODBMS) is a database management that supports the modeling and creation of data as objects that include classes of objects, inheritance properties as well as methods by subclasses. There are eight features of an objectoriented database standard interface developed by the Object Data Management Group; complex objects, object identity, encapsulation, types or classes, inheritance, overriding combined with late binding, extensibility and computational completeness.
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2.7.10 Data Connectivity 2.7.10.1 ADO ADO (ActiveX Data Objects) is an object-oriented programming interface from Microsoft that enables a programmer to write Windows applications in order to get access to a relational or nonrelational database. ADO is more general and can be used to access all sorts of different types of data, including web pages, spreadsheets and other types of documents. 2.7.10.2 RDO Remote Data Objects (RDO) is an older version ActiveX Data Objects (ADO) by Microsoft that allows access to database provider by writing Windows applications. RDO statements in a program use Microsoft’s lower layer Data Access Objects (DAO) for actual access to the database. Database providers write to the DAO interface. 2.7.10.3 DAO Data Access Objects (DAO) is an application program interface that allows access to Microsoft Access database where objects are usually created using Visual Basic. DAO objects can encapsulate functions of the Jet engine. Though Jet engines it can access and manipulate other Structural Query Languages (SQL) databases. 2.7.10.4 ODBC Open Database Connectivity (ODBC) is an open standard application-programming interface (API) that allows access to database. The goal of ODBC is to make it possible to access any data from any application, regardless of which database management system (DBMS) is handling the
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data. ODBC manages this by inserting a middle-layer called database driver, between an application and the DBMS. 2.7.10.5 JDBC Java Database Connectivity is a set of object-oriented classes application program interface (API) specification to connect Java written program to the database. 2.7.10.6 OLE DB Object Linking and Embedding (OLE) DB is a set of methods developed by Microsoft enables developer to create objects with one application and then link or embed them in a second application. In other words it is an application program interface for access to different data sources that includes SQL statements capabilities of the Open Database Connectivity (ODBC) as well as access to other SQL data.
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2.8



Summary



As a conclusion, literature review is important in investigating and analyzing the most appropriate tools and methods to be applied during the development phase. This chapter also gives a better understanding of the problem domain for requirement acquisition.
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