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1 Context

This document is a brief exploration of the technical aspects of the development and deployment of the e-APEL tools. 

1.1 Domains of inquiry
· Solution architecture
· Run-time environment

· Development tools
1.2 Premises
The analysis in this paper is based on the following premises:
· The services provided must be compliant with the e-framework, and therefore sit within a Service-Oriented Architecture (SOA)
· The system will be open source. In the true sense of the word that means that any supporting technologies or platforms required for using (or developing) the deliverables will also be open source.

· The service should be accessible using only readily available and widely distributed web-based technologies, i.e. the end-user will not be required to install anything on a machine other then facilities that can reasonably be expected to be installed already (such as an internet connection, JavaScript enabled browser, Flash player etc.)
· The development tools will have to support an agile RAD development process, given the lack of explicit formal and consistent materials available.

2 Solution architecture
2.1 Architectural Pattern

In larger, more complex applications, it is often the case that the manipulation and presentation of data are kept separate. This means any changes made a particular area will not impact on the other areas. To do this, a controller is introduced, to act as intermediary component.






It is common practice to use a fourth layer, a database, (although it is usually assumed to be part of the model layer), to store the data.

We will look into solutions for each of these 3 main areas in turn; the storage of data (database), the business logic (model/controller) and the presentation of data (view).

2.2 Database 

2.2.1 MySQL

A SQL Database Management System (DBMS), MySQL is multithreaded, multi user and available under the GNU General Public License. Easily the most widely used open source DBMS, users can use either built in command-line tools, or GUI tools available for download. A popular alternative GUI for administrating a MySQL database is a free software application called phpMyAdmin, which is a server side tool. Client side tools include MySQL admin family and Navicat MySQL GUI.
2.2.1.1 Pros
· Fast and stable database

· Free and open-source

· Uses SQL, the most popular used to manipulate data from a relational database management system.

· Keeps SQL simple

· Quick to set up

· Widely used
2.2.1.2 Cons

· Lack of a good widely used GUI?

· Can be difficult to track changes

Because of it’s status as a de facto standard, and the lack of important inhibitors to do otherwise, MySQL will be adopted as the preferred database for the e-APEL deliverables.

2.3 Business Logic

The languages below have been selected based on the premises in chapter 1. Comparison is only made on the contrasting features:
· Static or Dynamic typing: Agile short cycle development matches better with dynamic typing

· Compiled or Interpreted: RAD development matches better with  interpreted languages, as long as performance isn’t an issue (which it isn’t)

· Popularity: A high popularity will bring better tools, more reusable libraries and code etc.

· Abstraction: Working at a higher abstraction allows for a better productivity

2.3.1 Java 

Java has been the norm for many web applications over the last decade, thanks to being widely available, object-oriented, robust and easily scalable. Java Platform Enterprise Edition is a programming platform for developing n-tier architecture Java applications. Java EE features everything form Java SE (Standard Edition), plus a few unique features. These include Java Server Pages (JPS), an equivalent to PHP, Enterprise Java Beans, servlets, portlets, and as mentioned in the Java Language section, Web Services.

2.3.1.1 Pros
· Popular 
2.3.1.2 Cons

· Static Typing

· Low abstraction level
· Compiled
· The class libraries contain bugs

· Not pure Object Oriented

2.3.2 PHP

PHP is server-side scripting language which generally runs on a server taking PHP code as input and creates webpage’s as its output. Widely used and easily implemented it can provide a quick and powerful way to create dynamic webpage’s and thus dynamic websites and web applications.
2.3.2.1 Pros
· Popular
· Interpreted

· Dynamic typing
2.3.2.2 Cons

· Low abstraction level

· Limited Object Oriented Support

2.3.3 Ruby
Ruby, released in 1995 is an increasing popular reflective, object-oriented programming language. In Ruby every bit of data is an object, even types such as integers, considered primitives in many other languages.
2.3.3.1 Pros
· Truly Object Oriented
· High abstraction level

· Interpreted (quick development cycles)

· Dynamic typing

· Multi-threaded
2.3.3.2 Cons
· Not (yet) very popular
2.4 Presentation

Learners will be accessing the service through a browser. To decide on the right balance in advance techniques used to make this dynamic and interactive, and compatibility with the most common browsers on the most common platforms it is imperative to have a look at the support for web standards that the various browsers offer. Unfortunately the most common browser, Internet Explorer, has a rather poor track record of adhering to these standards.
The table below compares the rendering engines on which 99% of all browsers in use are based:
· Trident is the engine for Internet Explorer for Windows

· Tasman is the engine for Internet Explorer for the Mac

· Gecko is the engine used in Firefox, Camino Seamonkey and others

· Webcore is an engine based on KHTML used primarily in Safari (Mac)

· KHTML is a KDE based engine used in Konqueror (KDE)

· Presto is the engine supporting Opera (Mac)
	Standard
	Trident
	Tasman
	Gecko
	Webcore
	KHTML
	Presto

	HTML 4.01
	Major
	Major
	Major
	Major
	Major
	Major

	XHTML 1.0
	Minor
	Minor
	Yes
	Major
	Major
	Yes

	XHTML 1.1
	None
	None
	Major
	Minor
	Minor
	Major

	CSS 1
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	CSS 2.1
	Minor
	Minor
	Major
	Major
	Major
	Major

	CSS 3
	No
	No
	Minor
	Minor
	Minor
	Minor

	DOM lvl 0
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	DOM lvl 1
	Major
	Yes
	Yes
	Yes
	Yes
	Yes

	DOM lvl 2
	Minor
	Minor
	Major
	Major
	Major
	Major

	DOM lvl 3
	No
	No
	Minor
	Minor
	Minor
	Minor

	EcmaScript
	Major
	Major
	Yes
	Yes
	Yes
	Yes


2.4.1 HTML / XHTML
HTML is the primary language that makes up a webpage. It puts together all of the text, images, scripts, and other content. XHMLT is the successor to HTML and provides a stricter syntax. While Internet Explorer supports a lot of the basics of XHTML, unfortunately the browser ships with a configuration that does not enable this support and so for purposes of usability it should be considered that these users will not be able to access .xhtml pages.
2.4.2 CSS

CSS is a language used to describe the layout of a document separate from its content. Aside from maintenance benefits, this also increases usability and accessibility as users can easily switch between presentations. For this reason CSS should be adopted, be it with some care for the limited support offered by Internet Explorer.
2.4.3 DOM

The DOM is an object model for representing (web) documents that underlies many technologies such as DHTML (Dynamic HTML) and AJAX (Asynchronous JavaScript and XML. The standard is extended over 3 levels (level 0 was never formally a standard). 
2.4.4 ECMAScript
ECMAScript is a language used to access and work with the DOM. It was developed as a standardized base for JavaScript and JScript.
2.5 Ruby on Rails
Born out of work done on the project management tool “Basecamp” by 37 Signals, Ruby on Rails is a web application framework. Its ideology is based on the ideas of “Don’t Repeat Yourself” and “Convention over Configuration”. These two guidelines help to produce less code in a smaller timeframe.

Ruby on Rails uses the classic Model View Controller Architecture (MVC) for developing and organising its applications. This is a major benefit as projects do not have to produce three separate parts that link together to make a larger application.
Rails also support Web services.
2.5.1 Pros
· Very small code footprint
· Very little configuration needed
· Rails used the Model View Controller architectural pattern, allowing for good abstraction.

· Uses the “Don’t Repeat Yourself” DRY principle, making it easier to manage changes in different layers.

· Eliminates the build, deploy, and the container restart cycles. This allows changes to be instantly available for viewing and use.

· Provides extensive support for AJAX, implementing the Prototype and Scriptalicious libraries.
· Supports Web-Services

· Provides scaffolding for the views, allowing a temporary user interface to be built very quickly.
2.5.2 Cons
· Rails is a very new technology, and has therefore not been judged over a particularly long period of time. 

· There will be less IDEs for Ruby on Rails , and certain functionality that is common in most IDEs, such as intellisense, and code generation from models, might be missing (although RoR does not rely on features like this because of it’s inherent structure)
· There is limited experience within the team in developing with Ruby on Rails.
As an exciting and emerging technology, Ruby on Rails removes a lot of the work to do with the usual formalities of building a web infrastructure, thus allowing more time on developing the actual crux of the application. This seems like the most complete solution for this project.
3 Run-time environment
3.1 Web Server
3.1.1 Apache
Apache is an open source HTTP Server. It has been a major influence in the development of the World Wide Web as it was the only open source alternative to Netscape’s web server. 
Apache has since evolved into a very mature web server, providing good performance and functionality and is now the most widely used web server, commanding about 60% of the market share.

3.1.2 WEBrick
WEBrick is a library for the Ruby programming language that provides some simple server services, including HTTP web services.

3.1.3 Mongrel
Designed for use with Ruby on Rails, Mongrel is a HTTP library and web server for Ruby Web applications. It is supposedly more reliable and faster than WEBrick and easier to set up than Apache. One common configuration is to run mongrel instances on an Apache Server.
As apache is the most widely used web server and is stable and fast, it is the ideal candidate for the choice of web server. However, it will need to be able to host the Ruby on Rails application. To do this, Mongrel has been selected to use in conjunction with Apache.
3.2 Server OS

3.2.1 Linux
Apache and MySQL have been selected for the server and database respectively. This leads to the conclusion of a Linux based operating system to run as a server, as it is a stable environment for both Apache and MySQL, and is available for free.
4 Development Environment
4.1 Eclipse: Integrated Development Environment
Eclipse is an open source platform-independent software framework for developing rich client applications. However, this framework has become popular for developing IDE’s. As a result this IDE provides extensive support for many popular languages and technologies ranging from modelling to testing. Another benefit is that Eclipse is extendible, and so any missing functionality can be developed and added as needed.
4.1.1 UML modelling: Visual Paradigm for UML

Visual Paradigm offers a free community edition of their modelling environment. Currently this is one of the very few UML 2.1 compliant modelling tools that integrate seamlessly with various IDE’s, including Eclipse.
4.1.2 Development environment for Ruby on Rails
4.1.2.1 Ruby Development Tools (RDT)

RDT is an IDE for the Eclipse platform, supporting syntax checking and highlighting, graphical outline, testing, application launcher, debugger.

4.1.2.2 RadRails
RadRails is a plug-in for Eclipse that aims to provide developers with everything they need to build and deploy Ruby on Rails applications. RadRails uses the Ruby Development tools. Along with standard IDE features, RadRails also includes source control and built in WEBrick and Mongrel servers.

4.1.3 Development environment for web services and applications

4.1.3.1 Web Tools Platform Project (WTP)
WTP is an eclipse platform for developing JPEE, Web services and applications. It provides source editors for HTML, JavaScript, CSS, JSP, SQL, XML, DTD, XSD, and WSDL. It also features database access, models and query tools.

4.2 Management 
4.2.1 Project management software: Sourceforge
Sourceforge is proprietary software, but it is free to use for small scale non commercial development. More importantly, it is the software used on http://www.sourceforge.net , the online repository for open source software where the project deliverables will eventually be uploaded and maintained. With this migration in mind, adopting a local installation of Sourceforge until the project matures and goes public is the only sensible solution.
4.2.2 Version Control
There are 2 common version control systems that integrate well with both Sourceforge and Eclipse.
4.2.2.1 Concurrent Versions System (CVS)

CVS is a free and open source version control system that was developed in the eighties, but is still widely used. It does have some limitations, such as the limited Unicode support, that can be obstructive in a modern development environment.
4.2.2.2 SVN
Subversion is designed to be a modern time replacement of CVS and tries to address many of its shortcomings. While it s still in the adoption phase, and thus less widely used as CVS, Subversion seems to be on track to be the long term replacement of CVS with important projects such as the Apache Software Foundation, KDE, GNOME, GCC, Python and Google Code now adopting it
5 Conclusion
· The e-APEL development team will be developing the project deliverables in Ruby on Rails extended with DHTML and AJAX techniques on the browser client. 

· The analyses and specifications will be developed using UML within the Visual Paradigm UML modelling environment

· The deliverables will be developed, managed and tested in an environment based on Eclipse, Subversion and Sourceforge

· The services will be piloted in a Linux environment running Apache webserver, which will, host instances of Mongrel, MySQL and Ruby 
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