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Abstract:

Tiny Cart is an initiative to provide Tiny business, start-up businesses, with eCommerce tool that are easy to use. However the current tool disregarded that web authoring among many processes involved in ecommerce is not a simple task. On the contrary, web authoring was never an easy task. Compared to browsing the web, web authoring requires a lot of tool, from the editor to the browser, to the database. Thus this research aims to transform the web authoring aspect of tiny cart into a more user friendly manner. This involves integrating the TinyCart admin Mode tool kit within an existing web editor such as FCKeditor and TinyMCE. 
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Chapter 1 - Introduction and Objectives
The Internet and the World Wide Web (i.e. web) is revolutionizing business firms to rethink their traditional business models, revenue and cost structures, business processes, and relationships with “customers, employees, suppliers, and logistics partners” (Laudon et Laudon 2006); for example, the web can be exploited as an effective, efficient, and valuable marketing tool. Such exploitation provides business with advantages that either enhance its efficiency or popularly. Some of these advantages are described in the following table.
	Advantage
	Discussion

	Advertising and Web Presence
	Business need to create a presence though advertising their products and services to potential customers in order to sustain.  The internet and web offers businesses global exposure breaking traditional business barriers (Laudon et Laudon 2006); meaning, anyone in the world with an internet connection and a browser can find information about the business. 

	Virtual Business
	It is possible with the web to create a virtual business; such a business is no longer restrained to physical location when doing business. Meaning, to conduct business activities, a business does not need to set up a store or shop. 

	Searchable, visible, accessible
	It’s impossible to find a shop, without consulting a directory of some sort. The web offers tools such as search engines that can locate websites. 


Exploiting the web: The Requisite and the Obstacle

What is required in order to use the web? The short answer would be creating and setting a website. However, creating and setting a website is a complicated process, which requires a lot of steps, technical and knowledge. Martinez (2002) steps to creating a web business are summarized in the following table:

	1. Register a URL address
2. Finding A suitable host

3. Deciding on the content structure

4. Web Designing / Developing
5. Maintaining the Site

6. Making the Site searchable 


 To create a simple website, one has to have knowledge in HTML. To create a site fit for business, then other programming languages are required. Not only that, setting a website is also more challenging, since one needs to register a domain name, and find a web host how can host the website. It does not stop there, a website needs to e maintained, thus, a person is required to keep track of the website.
Thus the purpose of the research is to attempt to transform introduce a prototype catalogue publishing system as a user-friendly solution to tiny businesses wishing to create effective tiny business websites.
The current system of Tiny cart assumes that admin users know HTML and have the installed the tools to author the HTML pages; the assumption causes a problem for a subset of the users whom do not have either HTML knowledge or effective tools for website authoring. This chapter aims to cover web authoring background, issues, current trends, and discussions. 

The main beneficiaries of the system a re summarized in the following diagram:
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Figure 1 Benefit Flow Diagram (see Appendix A)
One of the main objectives of this research is to demonstrate a full understanding of the project problem. Such a demonstration can be achieved through the Delivery of  Requirement, Design, Implementation, User Manual documents to a good standard, liecense the implementation using the GNU leicence, and finally making them available online.

Structure of the report

· Chapter 2 The Problem and the Literature :
In this section the Tiny businesses, thier websties, open source software, eCommerce, web authoring systems, author profiles are discussed in detail. In addition the current TinyCart implementations of Ching Troung and Vishal Vandagama are reviewed against the current trends of web authoring.

· Chapter 3: Requirement Specification

Building upon the previous section, this section includes a detailed discussion on how the specification requirements were formed.

· Chapter 4: Design

Briefly Outlines the different design documents such as Tiny Cart the architecture, Use cases, Dialogues, Business rules and States of the system.
· Chapter 5 Implementation

Briefly mentions the method in which technologies selected were selected. This Chapter also outlines some problems encountered and tools used.
The problems encountered

· Chapter 6 : Results 
Decribes the outputs of the sytsem
· Chapter 7 :Discussion and Evaluation
The web application in respect to the current trend of web authoring.
· Chapter 8 : Proposals and Conclusion

Recommendations for improvements.
Conclusions regarding web authoring

Chapter 2 - Problem Definition in the Literature
2.1 Tiny Business
A tiny business is not a common term, but one that has been extrapolated by from the EU SME categories for businesses (Dodson 2006). According to Dodson [2006] Tiny business can be characterized as : { ‘home inventions’ or ‘start-up’ with the potential to spawn firms,  having headcount less than 3 and the balance is not over 0.4 million Euro}. Yet the term appears in a Bank Marketing context; Shedidan [1999] views tiny businesses as e-commerce entrepreneurs, and “virtual concerns that are not just computer-driven, but also computer predicated”. On the other hand, in yet another context, Conrad Taylor [2006] views of ‘tiny’ business as not only business but includes “institutions voluntary organisations & societies, and individuals who want a Web presence”.
2.2 Tiny Business Websites
According to David Dodson(2006a), see Appendix B, tiny business websites are exploited for the purposes of advertising and perhaps defining products and/or services catalogue, however do not have the advanced facilities that common e-commerce sites have like shopping cart and ordering systems. To Henry Chan et al [2005], a true e-commerce site is one with an ‘integrated system’, and not ‘just building attractive web pages’. Without the integrated system i.e., advanced facilities of e-commerce sites, tiny business sites might just as well be a collection of web pages that do not fit the description of a true e-commerce site.  David Dodson (2006a) and (2006b) describes the key requirements of tiny business sites that can transform the tiny business websites into e-commerce sites. These are generalized into the following list: 
· A navigable product catalogue system that organizes products and their prices.
· A shopping cart managing system to keep track of customer order composition.
· An ordering system in charge of payments clear.
Proposing tiny businesses to adopt an ‘integrated system’ is not a feasible solution, because of the incurred unaffordable cost. Henry Chan et al [2005] honestly states that these systems much more expensive than web pages. David Dodson (2006a) outlines the causes of the costs when adopting an integrated solution; a subset of these causes is summarized in the following points: 
· IT and software engineering have a well known history of ‘overspends, overruns, under-delivery’ and can possibly fail to meet the needs of tiny businesses.
· Integrated systems can become complex and impossible to manage without aid of specialists.
· Integrated system may require special hosting facilities which increase the cost of hosting.

Tiny Business, require a low cost e-commerce solution.

2.3 Open Source Software and Free Software 
[image: image2.jpg](] Poble omain

XFree86 Style

Copylefied

GPL'ed

Open Source

Free Download




Figure 2 Chao-Kuei explains the different categories of software. Taken from the GNU Copyright © 1996, 1997, 1998, 2001, 2006, 2007 Free Software Foundation, Inc.,
A low cost and economic e-commence solution can be obtained from ‘open source’ or ‘free software’ projects. However, to think that ‘open source software’ and ‘free software’ software means ‘non-commercial’ software is a common misconception. According to Richard Stallman (2007), free software is not free in the sense it does not have a value price, but is more like ‘freedom of software rights’. Both terms describe the freedom of distribution of software alongside its accessible source code, and the rights to use the software, modify it, distribute it, and even sell it.(Perens B, Stallman R. 2007 ) According to Bruce Perens, everyone is allowed to sell an open sourced program, thus the prices of the software will be low; the same can be said to free software(Stallman R. 2007).  However both software movements differ on the ground of restriction of rights. Software licensed under the free software licence, the GNU public licence, is free in the sense that anyone who wants to use, modifies, distribute, and sell GNU licence software; thus no restriction are placed. Thus modifying a GNU licensed program forces developers to license the modifications under the same licence. (Stallman R. 2007) On the other hand, open source movement does not have specific licence but it aims support all open source licence including the GNU public licence). Open source accepts licences that restrict the freedoms of free software. (Perens B, Asiri S). 

Tiny businesses should be able to own copies of the free open source integrated systems, rather than have closed source propriety software; having open source software can economies on support, and  be able to upgrade the systems as improved become available.
2.4 Tiny Cart Projects
Some initiatives aimed to provide an free /open source e-commerce solution for tiny businesses are the ‘Tiny Cart’ E-commerce projects, Ruba Al-Hares(2006), Vishal Vadgama (2006), Ching Troung (2006), and Slav Zinoviev(2007). These Tiny Cart projects attempt to provide tiny businesses with easy to use tools that will enable tiny business to DIY their websites, without the need of specialist. David Dodson [2006a] and [2006c], see Appendix B and C, describes Tiny Cart Project as simple, less risk and cost effective architecture for product catalogues and shopping carts systems. There architecture places some consideration and constraints of the design of the integrated systems. Unlike content managements systems, which are type architecture for e-commerce integrated systems that involves page generation from database, tiny cart pages are the generators of the database content. In other words the web pages are given some independence from retrieving data from database and more power to instruct and update databases.  
The Tiny Cart architecture, see appendix B, introduces two difference execution modes for tiny cart pages which are ‘Administrator mode’ and ‘customer mode’.  These are described as follows:
· Administrator Mode:

The administrator mode defines a state of tiny cart page, in which the page becomes unavailable to customers. Only the Tiny business, i.e. administrator, can view the page. Different functions become available to the administrator at this mode, such as editing pages, correcting calls, and validating pages, i.e changing their state to customer mode and thus making the ‘page go live’.
· Customer Mode:

The customer mode is also a state of tiny cart page, in which the page becomes available to customers. The functions that become available to the customers are ability to add products to a cart, and view the cart, and finally place an order.

The common assumption that can be found in Ruba Al-Hares(2006), Vishal Vadgama (2006), and Ching Troung (2006) Tiny Cart projects is as follows:

· Tiny businesses know HTML or XHTML, and thus can edit html pages and add tiny cart scripting calls.
· Tiny businesses have a text or HTML editor to create HTML pages.
· Tiny businesses can install a mySQL database management system and set up a tiny cart database.

· Tiny business can install a server and host the files in a server.

· Tiny businesses have the ftp tools to send a page to a host.

· Tiny business hosts provides all the tools required to publishing tiny cart pages. 

The previous points assume tiny businesses have HTML knowledge, and all the different tools available. The assumption derives yet another assumption which is the availability of an IT specialist in a tiny business. Some tiny business cannot afford IT specialists, thus the assumption is not accepted. Tiny Cart requires a tool such a complete web authoring and publishing system that will simplify the creation of tiny cart pages for businesses with no IT experts and to reduce the time and effort to be invested while learning and adapting these technologies. Such a publishing system must be easy to use and able to integrate with the two tiny cart modes.
2.5 Web Authoring and Publishing Systems

Unlike viewing/reading/browsing content on the web, authoring web content is a complicated process, because it requires technical skills and the use of a variety of web authoring tools from the user. (Di lorio et Vitali 2005) In general, web content authoring processes involve creating the content, and publishing it on the web server. When creating content, i.e. an html document, a user has to keep in mind the languages being used to author, the actual content. To publish user has to worry about transferring the correct files, correcting links, and setting the correct permissions.  If the user is not creating content directly on the web server, then to publish the content he or she must use, for example, a FTP program to transmit the files to the web server. (Dusseault 2004) 
Since the advent of the word wide web until of recent, web authoring has been through an evolution, caused by changing user requirements for content creation publishing. The evolution of web authoring can be traced via the tools that make it possible. There are various web authoring tools that capture different web authoring processes, each used for different purposes. Web authoring tools can be classified in the following categories:

· Web Content Creation Tools

· Web Content Publishing Tools

· Web Content Viewing Tools
Desktop-Based Web Page Creation Tools:

The tool used for the creation of earliest websites was the text editor, because there were no specialized tools at the time the web emerged in the 1990. (Dusseault 2004) Since HTML syntax is written in ASCII, text editors can be used to build basic pages, however the drawback to using such a tool is the user has to manually debug the HTML to find errors and bugs (Pawan, 1998), and if user is not authoring a page directly on the server then the use of an FTP tool is required (Dusseault 2004).
Thus a new generation of tools was required. The HTML editors were part of the first generation of tools in which provided support in the writing, validating, and verifying HTML pages. (Dusseault 2004; Pawan, 1998) However, writing content and HTML at the same time was a great hassle for users, and there was no advanced in regards to transferring files directly to server without the use of FTP tools(Dusseault 2004); thus the second generation of web authoring tools, the WYSIWYG HTML editors were created to mimic word processing or desktop publishing programs. (Dusseault 2004; Pawan, 1998)
 WYSIYWG editors, mostly propriety software such as Microsoft Front page and Macromedia Dreamweaver (Dusseault 2004), shielded users from HTML. By hiding the HTML, those whom have no knowledge in writing HTML were given an opportunity to create content. (Spiesser 2004) However such a great solution came with a great cost; WYSIWYG HTML editors generated redundant excessive HTML code that was not the quality of the code created by the previous generation tools that involved ‘hand coding HTML’. (Pawan, 1998; Spiesser 2004) A well known wysiywg editor that generates a lot or redundant code is Microsoft word. The problem caused by ‘redundant excessive HTML code’ is that the size and loading time of web pages gets bigger. (Pawan, 1998; Spiesser 2004; Taylor 2006) 
As for the problem of transferring files to the server, WYSIWYG editors solved this by an ‘awkward method’ using proprietary protocols; however still a new problem rose due to incompatibilities of the editors with other software (Dusseault 2004).  
Web-Form Webpage Creation Tools:
As a step forward, some internet like companies MSN, AOL, GeoCities, and Yahoo! provided an html web form interface for the creation small websites directly on the server (Dusseault 2004); thus installation of neither an FTP program tool nor web page authoring editor no longer required or necessary. Again, this solution has serious drawbacks such as ‘poor capabilities for text editing’ and ‘slow interfaces’(Dusseault 2004).
Other tools that use web-form interfaces for authoring web pages are web logs, i.e. blogs. Unlike the simple web form interface mentioned previously, blogs, fast editing and complete publishing systems. (Di Lorio A et Vitali F 2005) Blogs facilities  include automatic creation of web pages based on the content of posts, definition of a template layout, and integration of either a simple web form or an advance web form with a WYSIWYG editor to create ‘posts’(Langer M & Jordan M 2006). Blogs solve the problem transferring files, and reduces the time spent on  web site management, and more time just creating content(MacDonald M 2006; Langer M & Jordan M 2006 ). Wordpress is an example of a blog that use advanced web form based WYSIWYG editor called TinyMCE. TinyMCE is written in JavaScript, which is a language known to enhance usability though, the creation of dynamic content; TinyMCE has the ability to transform a simple web form into an editor dynamically, and thus abolishes simple form limitations such as ‘poor capability for text editing’. Form-based WYSIWYG editors are not only used in blogs, but also to can be spotted when using online email service providers such as MSN hotmail and gmail, and even used in online forums such as City Space and Tiny Cart discussion boards.
Another tool is a wiki,, which also uses web forms and simple text syntax for creating pages.(Cunningham & Ward 2002; Di Lorio A et Vitali F 2005) Wiki’s features include support for ‘open editing’, collaborative authoring, and revision tracking.( Cunningham & Ward 2002; Di Lorio A et Vitali F 2005) 
Last authoring tool mentioned is the browser editors. The first web page browsing and authoring tool ever created for the world wide web was a browser/editor called the WorldWideWeb. (Berner Lee T. 2004; Berner Lee T. 2000; Di Lorio A et Vitali F 2005 ) These editors allows “the creation and updating of documents directly on the web during browsing” (Di Lorio A et Vitali F 2005 ). The only draw back to browser/editors have complicated interfaces and mechanisms for managing write permissions and authorization of users(Di Lorio A et Vitali F 2005).
Dynamic publishing systems:
Pawan [June 1998] describes two other types of web authoring systems that to do fit either desktop or web-form creation tools such as:

· Site oriented: These allow web designer to add rearrange pages in a tree-structures site diagram, and the automatic generation of website navigation.
· Database generated websites: All the content of a webpage, e.g. images, text, links etc. are stored in the database and are automatically generate pages.

There are many web authoring solutions available for Tiny Cart; all is required is one that is effective publishing tool and that does not conflict with Tiny Cart business rules. 
2.6 Requirements of publishing system


With the many publishing tools available, it is difficult to visualize which of the authoring tools and systems is to be selected as the official publishing tool for Tiny Cart. As a next step, the current trends and requirements of web publishing were quickly researched.


Angelo Di lorio and Fabio Vitali (2005) had already come up with a long requirement list; a subset of those requirements summarized and listed below:

· Browse able: View the content of the system.

· Writable: Easy to Create content

· Layout/ content separation: describes the separation of graphical aspects and the information content.

· Archiving

· Versioning

· Storage Management

· Integration

2.7 Web Author profiles:

To write web pages 4 skills are required: content creation, coding, design, and image editing. (Taylor C. 2006)  Pawan [June 1998] survey establishes profiles for web authors, targeting those authors whom are professionals or come from professional backgrounds such as computer programming, graphic design, human factors, marketing/advertising, technical writing, information developer, and user interface design. Clearly Pawan[June 1998] perceives professionals as the true web authors, which differs completely from the vision of web authors at this dissertation time of writing. There has been a dramatic change of the view of the web user over the years after the publishing Pawans [June 1998] survey. A special section in the communication of the ACM, present a collection of articles regarding end-user development. Basically end-user development, EUD, describes the process of ‘designing computer applications without seeing the code’(SutCliffe & Mehandjiev 2004). According to G. Fischer et al (September 2004), “the goal of EUD is to reduce the learning burden while providing powerful facilities to address wide range of problems”.  Thus, with emergence of EUD applications for web authoring, Pawans [June 1998] web author profiles seem to miss yet another profile, the unprofessionals.
In addition, Lisa Dusseault provides a clear consensus that “the World Wide Web is more open than any other content or publishing system humankind has known”; therefore with the provision of the right tools, children can publish their content on the web.
Chapter 3 Methods: Requirements
3.1 Software Development Life-cycle


Initially, the project was not bound to any specific software development model or life cycle; no software model was actually defined in the first place, but was left to form naturally. Mostly the development involved evaluation of risks and the processes of trial and error; this involves building evolutionary prototypes and getting expert review. Thus the project requirements, design, and implementation has been through tremendous refinement cycles, and reconsiderations. If there is a software development model that describes accurately this project’s life cycle, then it would be Barry Boehm’s Spiral Model (Bohem B 1988). The development spiral model describes continuous iterations that are risk driven, rather document driven. (Bohem B 1988) 

Understanding the requirements and user expectation was challenging. In addition, technological risks that involved understanding two different systems, ‘an existing editor’ and ‘tiny admin mode’, and integrating them together. In addition considering the time period set for this project, it was vital that the solution be delivered as soon as possible. According to Davis A (1995), “no matter how hard one tries to learn the users’ needs during requirements, the most effective means to ascertain their real needs is to give them a product and et them play with it” (Davis A 1995). In addition Dodson [2007b] described about the development involvement of iterations and prototyping as follows:
"Prototyping is necessary to allow understanding of the requirements to develop along with experience with the project. Correspondingly it is desirable to deliver requirements and design documents which reflect the final state of understanding rather than that before implementation.

The development work is also likely to involve evolutionary development, as a strategy for minimising rework, and enabling good satisfaction of important requirements by avoiding undue work on less important requirements if time runs short. This approach thus has significant similarities with Rapid Application Development (RAD)."

[Dodson 2007b]
3.2 Initial Requirement Gathering and Elicitation
As the initial approach in order to solve the ‘tiny cart web authoring problem’, a deeper understanding of Tiny Cart goals and purposes is required; this is vital because the success of the system depends highly on meeting those goals. Several group discussion meetings headed by the project supervisor David Dodson were made with students, all developing some tool for the Tiny Cart project. During those meetings requirements, tiny cart architecture (see appendix B), businesses rules (see appendix C), discussions, and even documents were exchanged. 
During the meeting on the 14th of June, David Dodson explained the expectations for the editor to run in a browser or x window server and should support admin mode rules. In addition he described the purposes of Admin mode as follows:

· Admin mode helps administrators to compose catalogue sites.

· It shows how a catalogue pages looks in customer mode, but with added error and warning alerts that indicates errors and mistakes found in the page. These warning and errors in turn will advise administrator to remove errors and mistakes. 

At the time, it was difficult to truly understand and grasp the project requirements and concepts. In addition, the notion of developing or integrating an editor was distracting since no such skills was readily available; thus, a constant concern grew in regards to the time available, the learning curve required to understand an editor and how to integrate it. The Gartner hype cycle mentions the dangers to expect too much from a specific technology without knowing what is actually possible. In addition, a previous Tiny Cart project by Slav Zinoviev (2007), whom attempted to integrate a WYSIWYG editor with Tiny Cart failed to meet the expectations of the Tiny Cart project. 
To avoid missing requirements, documents regarding Tiny Cart and previous project were studied extensively. The Tiny Cart Architecture document, see appendix B, was the first available piece written information regarding how an authoring system can be involved in tiny cart projects.

“We assume non-programmers will be able to edit such page source either directly or with the support of a What-You-See-Is-What-You-Get (WYSIWYG) HTML editor with integrated PHP and MySQL facilities (one of our projects).”(Dodson 2006)
“Running tinycart 'admin mode' in a wysiwig html editor will also let administrators compose sites by graphical editing with drag-and-drop.” (Dodson 2006)

Other documents such as Tiny Cart project by Vishal Vadgama(2006) and Ching Troung(2006) also helped understand the system a little more. Both of their implementation of the admin mode systems involves the creation of the catalogue pages via the use of a pre installed proprietary or non-proprietary text/HTML/WYSIWYG editor tool. The admin mode is executed once the pages are run or displayed in the browser. 
Other documents that became available later on included Tiny Cart business rules, see Appendix C, and appendix D. These documents introduced some changes and further constraints on the requirements and design stages of the project. 
As a result from the study of these documents initial requirement was deduced: 

· Tiny cart requires an authoring tool to simplify in the process of creating catalogue pages for the target end-users, the non-IT specialists tiny business administrator.

· The process of authoring should include admin mode warnings and dialogues. Thus admin mode is executed while authoring a page, and while view the page.
These initial requirements were the workable minimum; thus the focus of investigation turned towards finding solutions to these requirements rather than refining the requirements.  
3.3 Prototyping

In order to create a prototype for users, a choice of either creating a WYSIWYG editor or adopting an existing one had to be made.  Davis A (1995) documents ‘reuse’ and ‘don’t reinvent the wheel’ principle for software engineering. Thus following such principle, creating a WYSIWYG editor from scratch was entirely path was disregarded. At first, the editor recommended by the supervisor was an open source editor called FCKeditor that is written JavaScript. 

FCKeditor documentation is rather difficult to grasp, and proved to be time consuming. Nevertheless, the attempt to develop a throw able prototype of the editor with at least one tiny cart admin mode API function using FCKeditor was essential in order to gain understanding the nature of JavaScript editors. In addition, FCKeditor concept of customization of the editor via plug-ins (see appendix P) seemed like a step stone closer to a solution.  However, due to the time consumed writing a single tiny cart admin mode api function, another open source WYSIWYG editor that is well documented editor and has a lower learning curve was required. Thus tinyCart integration with FCKeditor was ceased. 
 Ben Langhinrichs(2007) maintains a list of Web editors commercial, non-commercial, with descriptive features. Of all the editors available, TinyMCE seems a worthy contender to FCKeditor. As a test to see if the editor proved to be s better hoice than FCKeditor, the time taken to create a plugin in TinyMCE was compared to the time taken to FCKeditor. TinyMCE passed the test since less the time was consumed for creation of a plugin, unlike FCKeditor. Not only that TinyMCE documentation quality is by far better and clear than FCKeditor. In addition, a TinyMCE editor has developer tools as a plugin feature tool for developrt. Thus building prototypes using TinyMCE saved a lot of time and lowered learning curve by far. 
Chapter 4 – Methods: The Design
4.1 The architecture and design of tiny cart:

The Tiny Cart Architecture that already defined in Appendix B, places some constraints of design. In addition, ‘appendix D: A design update’, describes the changes made for the architecture and defines a new API.
4.2 Use Cases


To provide an overview the different functionalities the Tinywys and Tiny Cart admin panel should contain, UML use case diagrams were used. (see Appendix  G)
4.3 Use Case Specification


Use Case specification was used to capture scenarios between user and Tinywys, TinyMCE, and Tiny Cart admin panel.( see Appendix H)
4.4 Admin Mode Dialogs


There are many different types of dialogues involved. The different type are dicussed in (see Appendix I).
4.5 Plug-in design

In order to extend the core functionality, an understanding on the plug-in design was required. The method in which TinyMCE editor can be extended can be found in Appendix Q.

4.6 Class Diagram

The class Diagram basically describes the different components that make up the system. Controller Classes describe classes. The class diagram created for Tinywys can be seen in Appendix J.
4.7 Sequence diagram:


Sequence diagrams helps realize the design, and thus understand how components interact with each other in order to realize a use case. (See Appendix K)
4.8 State Diagram:


The state diagram was used to give an understanding of the different state a page goes through. (See Appendix L)
Chapter 5 – Methods: The Implementation
5.1 Selection of technologies

The process of technology selection was driven by the problems encountered during the implementation. 
The Selected technologies for implementation are:

· MySQL : Database Management System that is responsible for performing operation the create, update, alter, modify, query on a database; in addition to  storage, and retrieval of data. 
· TinyMCE: A JavaScript editor that is used to serve a a authoring solution for TinyMCE.
· Apache Https Server: An application server that handles requests and responses from clients
· PHP: A server side language scripting, that performs the key business logic. 
· JavaScript: A light weight language that resides in the client.
· XML : Markup language that allows the creation of user defined tags unlike HTML. 
· HTML: Hyper Text Markup language used to describe and structure or layout of pages. IT is used to write HTML pages.

· CSS: Cascading Style sheets is a display rendering language which defines presentation properties. It is used to give XML tags a visual representation, and help browsers render the tags, that is not HTML.
· DOM: Document object model, is a standard representation for HTML and XML, in which JavaScript can use to navigate through different tag elements in an HTML or XML page.
· XPath: An alternative to DOM, XPath is an expression language that can be used to navigate through different tags elements in a XML or HTML page.
5.2 Problems
· Tiny MCE Editors Kept rearranging elements.

·  TinyMCE was configured to placed paragraph elements as root elements. Paragraph elements cannot contain Block level containers such as div. As a result tag got rearranged.
· Display CSS XML

· Browsers are clueless to how to display or render 

· DTD 

· XHTML modulizaration:
· Name spaces
· HTML – Block and inline structure

· CSS  -  Giving the namespaced XML tags a presentation.
· XML – custom tags

· Javascript and PHP
· DOM – controlling authoring, and transforming
· TinyMCE – the editor used 

· fckEditor the editor that initially proposed to be involved is not

· Traversing DOM using XPAths and recursive functions

· Javascript and OO
· rpc

5.3 CASE Tools 
The implementation of the project was possible while there are tools that aid the process. These ool are descried as follows:
· Browser: Mozilla FireFox is used to view and test the application.

· JavaScript Debugging Tool: Mozilla FireFox Browser Plug-in:  Firebug helps find errors in a JavaScript File running in the browser via controlling the execution and inspecting the values of variables. 
· Mozilla Firefox: Error Consol is another tool in which captures and reports JavaScript errors at run time. 
· Xpath Checker: This tool help construct valid xpath expressions.
· Dream weaver: The editor and development enviroment in which 

· Jedit: Another editor which helped in formatting source code so that it does not go beyond a specified margin.

· Source Code Formatter: Formats source code such that it’s readable.

Chapter 6 - Results
6.1 Scale of Project

A lot can be done for this project. Incorporating a authoring system into Tiny Cart admin mode required a lot of re-thinking of the Tiny Cart processes. Moreover, because of limited time to learn about two systems in great detail, the TinyMCe system was treated as a black box, with API calls as operations that take inputs and generate some soft of outputs. On the other hand, Tiny Cart API implementation does not involve the validation of the sequence of calls; the rational for not including this, is that TinyMCE functionality regarding inserting, dragging, and deleting  different components have to be controlled or disabled, which restricts user’s freedom when composing a tiny cart web page.
6.2 Business Rules 


TinyWys follows most of the Tiny Cart business rules; however, there are some rules Tinywys does not support, or support variant of, or support new rules that were not mentioned in the original business rule documents. Because Tiny Cart development has went through a lot of interactions that involved refinement all the development processes of requirements, design, implementation etc. forced one to rethink the business rules in order to achieve a working solution. A discussion with some rationale is provided in Appendix E.

The rule, ARRAY-S-BR-PEC-01a - unique product code, is a perfect example of a rule that has been kept as the original is the Tiny Cart  business rule. Not changes were defined because the rules is acceptable, and supported in the Tinywys system. Such as business rule does not create any conflicts.

On the other hand the rule ARRAY-S-BR-OV-04Valid option value characters was newly introduced, because a problem in the implementation rises regarding arranging the values as parameters to a the Tiny Cart admin mode API call showDropDown function.
6.3 Statement of Requirements 
The Requirement Specification (see appendix F) is the result of the continuous prototyping and expert review feedback. These requirements describe the functional and nonfunctional requirements for Tinywys. The listing does not represent the true final requirements, but the result of last iteration requirements specification. There is always room for improvement of the Tinywys system developed. Thus the requirement specification document for Tinywys, appendix F, reports additional requirements to  the original Tiny Cart Admin mode projects requirements, see Appendix C.

6.4 Design Documents
Design document is composed of several documents:

· Use case diagrams ( see Appendix  G)
· Use case specification( see Appendix H )

· Admin Mode Dialogues (see Appendix I)

· Class Diagrams( see Appendix J)

· State diagrams ( see Appendix K)
· Sequence diagrams ( see Appendix L )
6.5 Implementation Source code


The source code for the project can be found in Appendix M. Custom dialogues are basically HTML files that contain forms to capture user input and that are displayed in new window popup. These popup are triggered using TinyMCE API (see Appendix O). The files that contain implementation of custom dialogues are display in the following Appendix O following sections: 
· Initialize Tiny Cart Dialogue Implementation
· Set Product Dialogue Implementation

· Set Product Title Dialogue Implementation

· Set Product Price Dialogue Implementation
· Set Product Option Dialogue Implementation

· Show Drop Down Dialogue Implementation
· Set Sub page Dialogue Implementation
Note that Link page function and dialogue was not implemented due to time shortage.

To make custom visible in a browser, there need to be some display instructions. The implementation responsible for defining display information for a customer tag can be found in the following section in Appendix O. 
· Tinycart API call tags Display renderer:

TinyMCE uses language files in order to support multiple translations of the plug-in. Foe example if the plugin is to be translated into Arabic, then all is needed is  defining a language file. Depending on the language the editor is configured to use, the corresponding language file contained in the plug-in files will also be loaded. The  implementation language file defined for TinyMCE can be viewed in the following section in Appendic O:
· Language File Source:

Tinywys controller is responsible for managing different commands to display different Tiny cart API call tags. The implementation for the command controller can be found in the following Section of appendix O:

· Tinywys Plugin Source:


To integrate Tiny Cart Admin mode into TinyMCE some remote procedure calls are required to be made. The implementation of the script responsible for creating the RPC calls can be found in Appendix O, under the section RPC Controller Source. According to Paul Whitrow(2005), it is possible to create remote procedure call in JavaScript by dynamically using DOM to create a script element that dispatches a query string to a ‘Server page’ or in the case of Tinywys a Proxy Server written in PHP. The implementation of this Proxy server can be viewed at Appendix O under the section named ‘TinyCart Proxy Server Implementation’.

The admin mode library implementation used to integrate TinyMCE editor can be viewed at Appendix O unser the section named ‘TinyCart Admin Mode Function Library Implementation’.

The implementation of the Tiny Cart admin mode facility that save html source pages and generates pages can be viewed at Appendix O unders the section Tiny Cart File Manager and Generator: Main Index Page.
6.7 Questionnaires
Unfortunately due to limited time left. Questionnaires were not conducted.
6.8 User Manual

The user manual was not produced because of the limited time. 

6.9 Screenshots

Screen shots of the software can be seen in appendix N. 

Appendix N Figure 3, shows a listing of files to be edited, and a menu on the fide with links for operations such as ‘create a new page’. Such operations result displaying an editor with ‘a blank page’.

  
Appendix N figure 6 displays a screen stating that the page was saved. The warning generated after the message are caused by the custom tags. The php function that is responsible for saving the page does not recognize the custom tags, since they are not the usual html markup. Although the problem was research, a comprehendible problem or solution was not found.
6.10 Working Software Product

Working product can be viewed in the CD attached. On the other hand, the source code is available for download at the following site:

http://www.mandarin-gardens.com/tinycart
Chapter 7 - Discussion 
7.1 Requirement

Satisfying project objective 1 and partially objective 2(see appendix a under section Objectives and Associative Tests), the requirements specification document (see appendix F) lists the functional and nonfunctional requirements of the system. This document was possible only through constant prototyping and expert review; without those two techniques understanding the problem could consume a lot of time.  

However Tinywys misses some requirements proposed by Angelo Di lorio and Fabio Vitali (2005) for publishing system. In order Tiny to be an adequate authoring and publishing system, requirements such as versioning, archiving, and separation of layout/content should have included in the specification. Nevertheless, the functionality mentioned by the requirements meets the some of the criteria of Tiny Cart.

7.2 Design 


Again because prototyping and expert review, the design document has been rethought about after an expert review. Not only that but also the technology had a significant role is shaping the design. The documents (see appendix F, G H, I, J, K, L) all reflects the final state of the system and not the initial state. The design documents the final understanding of the system, documents in the sense that it they help documents the system components. 
7.3 Implementation 


Implementation phase was a major phase on this projects life cycle. The system constantly was redeveloped after every review session with the expert, the project supervisor. In addition, because different technologies were used, constant care was taken to make sure that they were integratable. 

7.4 User Manual Documents
It was not possible to create a user manual considering the time.
7.5 Questionnaire

It was not possible to create a user manual considering the time. 

7.6 GNU public license

The GNU public license requires the declaration be added to the source code as a comment. By attaching the GNU public license declaration at the beginning of all the source code files and available online, makes the implementation Tinywys free software that can be used, distribute, and manipulated.
Chapter 8 – Evaluation and Conclusions

8.1 Reflection and Evaluation:

This project was partially successful it achieving its aim to achieve an integration between an existing WYSIWYG editor such as TinyMCE and Tiny Cart API. It is considered a partial achievement because objective such as creating an online questionnaire and user manual were not achieved. This is not to say that the objectives were unachievable, but rather project had flexible work plan where some phases of development dominated others.  Nevertheless using an evolutionary prototype, one was able to arrive at a solution regardless whether it is partial. In addition, selecting tools on the basis of problems helped achieve a working solution. The only draw back is that the using a variety of tool may make maintaining the editor quite difficult.
The editor did not solve the problem of validating the sequence of calls but rather, in controlled the user input. It is possible to control the sequence, but constantly apply clean up procedures that cause Tiny Cart api all tags to be rearranged. However the was difficult to achieve. 

8.2 Conclusion
By providing just a WYSIWYG editor is not a complete solution to Tiny Cart authoring problem. The WYSIWYG editor is only a part of the solution. Tiny businesses in composing catalogues with syntactically correct and valid sequence of calls Tiny Cart API calls. Tiny Cart needs a whole publishing system and not just a WYSIWYG editor. The editor is just a small component.
8.3 Proposals

The projects web authoring publishing implementation for Tiny Cart is an immature release since it does not have all the characteristics mentioned by Angelo Di lorio and Fabio Vitali. Thus it is left for future project to think of possible ways in which enable Tiny Cart contains a complete web authoring and publishing system. 

Another proposal is to configure TinyMCE to control the sequence of api calls, and prohibit administrators to drag and rearrange the tags. 
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