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Module History
This module was developed to provide a grounding in data structures, their storage and manipulation as they occur through all kinds of software.  Most of the students on the module are on the multimedia award with some from Forensic Computing.  This year there will be students with differing levels of understanding of databases.  I aim to divide up the two cohorts so that groups in the first term are mixed
However, the module is not primarily designed to support multimedia.  If it were, we might be programming in pd (pure data), writing streaming video applications, computer games or any of many emerging technologies.  Given your and my backgrounds, we cannot be quite this ambitious, so we will concentrate on trying to do interesting projects with primitive tools whilst leading some basic principles of data structure choice and design.
Module Themes

A. Under the Hood

This module builds on the Systems Development module to extend and deepen your knowledge and skills in building web-based multimedia / multimodal applications.  We will concentrate on developing an understanding of the basic computing structures and algorithms involved and this means we will be working with basic programming languages and tools.  We can structure this using the classic 3-tier architecture:

Presentation Layer –running in a browser (FireFox, Opera, Safari, Internet Explorer) using languages like: HTML, CSS, JavaScript

Communicating using HTTP and MIME with

Application layer – running on a server running Apache, Tomcat (Java), Windows IIS using PHP

Communication with other servers using HTTP 

Communicating with a relational database using SQL 
Persistence Layer – filestore, Relational Database Management System (RDBMS) such as MySQL or Oracle 

To build small systems with is architecture we will use only basic editing tools.  Any text editor will do, although an editor which is aware of the syntax of the language you are writing is helpful.  
Later in the module we will expand this architecture to include XML and all its languages, and also look at integrating with software such as Flash..

All these languages can get pretty confusing – alike in many ways (curly braces around blocks) but different in often trivial ways. For example the operator for concatenating(joining) strings is different in many languages). We aim to make/provide a Rosetta Stone as an aide-memoir for the languages we will use.

B. Design decisions

Development of any application involves hundreds of decisions.  This module aims to develop the ability to make and document good decisions about:

Which languages/ packages to use for which part of a whole application

Which layer of the architecture should be used to provide a given functionality

What structure of data should be used to develop the application.
What data should be stored as base data and what calculated on demand (‘on the fly’)

What choices should be left open to the user about the way the application functions.

The ability to make sound decisions and to be able to defend those decisions after consideration of an appropriate range of factors is a key skill we will address.

A vital source of design ideas and advice is of course the Web itself.  It is a shop window of applications which have similar or related functions, and although it is unusual to be able to obtain the design and the coding, you can often tell a lot just be using the application.  Furthermore, discussion groups provide an essential source of solutions to problems you face in development.  

C.  Data structures

Common data structures crop up in many different places in an application and we need to have a general understanding of the range of structures, where they should be used, how they are used.  For example, tree structures crop up in lots of places – in the structure of directories and files in a file store; in an HTML document and more so in all XML documents; in the structure of a program. Terminology and syntax differs between these uses, but the principles remain the same.

Over the course of the module, we will look at simple values, objects, sequences, tables, trees and networks.  In all these cases we need to distinguish between the common structure (which we will call the Schema) [e.g. a class of objects to represent a picture taken on a mobile phone] and the set of instances of that Schema [e.g. the set of photos which were taken I took on my journey on the Trans-Siberian express].  
D. Multimedia
We are interested in Multimedia applications which handle information of many kinds: numerical data (such as weather observations); text (with all the issues of typography), 2-D and 3-D vector graphics (SVG and VRML); single images (JPEG), streams of images - video (AVI, MPEG3), audio - both musical and speech.  Applications typically enable users to manipulate this information, to covert it into a form appropriate to the purpose and to present the information.  Sometimes conversions are built into the software we use – rendering text on a Web page using CSS  - sometimes they are unique to the application – sonification of a video stream to help a blind person.

E. Interactivity

The user of a web site interacts with it to select options, navigate to distant parts of the site, manipulate the data in various ways – clicking to activate a rollover, triggering an event by clicking on an image hotspot.  JavaScript and DOM update allow complex interactions to be programmed, and the relatively new XMLHTTPRequest object (Ajax) allows sites to be developed which respond to changes in the data held on the server, or to update server data within the same page.

F.  Applications

Typical applications are:

A web site which allows users to upload images to their own album, www.flickr.com, from perhaps from an mobile phone to create a plog (picture log) – www.moblog.co.uk, www.ploggle.com)

A collaborative web site to support group learning. – www.m-learning.org
Visualisation of complex scientific data, such as the weather record over several years
Teaching subjects through interactive multi-media presentations

Knowledge sites which organise information about a subject e.g. knowledge about staff, programmes and modules in the Faculty

Common features of these applications are:

Data-driven: the site is not static, new content is added and existing content changed and the site has to respond to these changes

Interactive: the site responds to the user’s actions

Multi-modal: information is presented in a variety of different forms

You will be involved in two application developments – one in a small group to develop a simple Javascript/PHP/MySQL application, the other as an individual to use XML and an XML database to provide a learning resource for a chosen area of study.

