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Advanced Markup Languages: ICA 2005 Task 4
This report contains information about the subjects that may be used to replace the two MathML lectures for the module ‘Advanced Markup Languages’. The first page contains information on the subjects considered, as well as the subjects finally chosen and the reasoning behind the decisions. 

The Subjects Considered
The title of ‘Advanced Markup Languages’ suggests that the module can contain information on a wide variety of languages, some (but not all) of which could be based on XML. There are many different markup languages, all of which have different functions and are suitable for use in many situations. Some of these include:
· XML Schema
· SVG Authoring Tools

· XML and Databases

· Using SMIL with languages other than XML

All of these subjects and languages were considered when finding a replacement for the MathML lectures. However the two topics that were finally chosen to replace the MathML lectures were:

· XML Schemas

· XML and Databases

The topic of the first lecture should be XML schemas. The reason that this was chosen as a replacement was because of the similarity of the subject with topics already covered in other AML lectures. Document Type Definitions (DTD’s) are explained in early lectures, and XML schemas can be used instead of DTD’s. Because the students will have a firm understanding of the principals behind DTD’s, it would be easy to demonstrate how to implement those principals using a different method from DTD’s, in this case, XML schemas. It would also be an opportunity to show another way of achieving the same result, and to point out the advantages and disadvantages of both methods, therefore giving the students the knowledge to choose the most appropriate method for any given task.
The topic of the second lecture should be XML and databases. Databases are a key part of many online web applications, especially for businesses and academic institutes. Learning how to create, maintain and manipulate databases via web technology would be a very valuable part of the course. XML can be used to transfer data between two very different systems, and so this would allow the students to gain knowledge on databases themselves, as well as how XML can be used to transfer data from one system (database) to another.
In order to have this particular topic run, it would be advisable to ensure that the students had already undertaken a module specifically about databases (such as Database Systems) so that they have some basic groundwork with which to build on. With at least some background knowledge on databases and XML, the two areas could be brought together much more easily than if both topics had to be taught at the same time.
Lecture 1
XML Schema
XML schemas are similar in nature to Document Type Definitions (DTD’s). Both can be used with an XML document to declare the XML elements, entities and attributes that are to be used within that XML document. But there are differences between the two. For example, XML schemas allow you to define the minimum and maximum number of times an element can appear in a document.
It also allows you to define the structure of the document in a much more readable and user friendly way than DTD’s. Some XML schemas (and DTD’s) can get very complex and hard to follow. Schemas give the use the opportunity to define all of the simple-type elements and their attributes, and all of the complex-type elements (and attributes). So rather than having a DTD or schema with many different levels of elements, all of the elements can be defined in one place and referenced later on, making a far smaller schema which is easier to read.
Lecture Topics To Cover
The following are some examples of what topics could be covered in a lecture about XML schemas:
· Basic schema structure
· Simple-type/complex-type elements (to make the schema more readable for users)

· Named types (for referencing)

· Groups, compositors and derivation
· Content types (such as empty elements, null elements)

· Element constraints (such as ‘xs:unique’ which makes that element/attribute unique)
· Building readable schemas (using ‘xs:documentation’ and ‘xs:appinfo’ for comments)

· Schemas from multiple documents (to break up large schemas into smaller pieces)

· Abstract types and final types
· Namespaces (allows the user to define XML elements/attributes by referencing an external URI)
There are a few sources available which provide excellent documentation and practical examples of XML schemas:
· http://www.xml-training-guide.com/xml-schema.html
This is an explanation of what schemas are and how they can be used.

· http://www.xml.com/pub/a/2000/11/29/schemas/part1.html
This is another introduction to schemas, and has examples that build up as the topic progresses.

· http://www.w3schools.com/schema/default.asp
These are full tutorials on how to use XML schemas effectively.

XML Schema Practical Session
A good way of introducing the students to XML schemas would be to get them to create a schema for the ‘Flight Schedule’ practical. As they would have already created an internal DTD for that particular task, they could then use that knowledge to turn the DTD into a schema. The end result should be the same as for the DTD, but schemas would be used to define the elements and attributes instead.
Lecture 2

XML and Databases
This lecture should primarily be an introduction on how to combine XML and databases to produce web applications that can manipulate data on a database. Although this is a large topic, and could possibly be an entire module in itself, this lecture could outline the basics of connecting the two technologies.
The students would already have some prior knowledge of databases from previous modules, and with the content they are learning in Advanced Markup Languages, it would combine to make it quite straight forward to teach this topic.

Lecture Topics To Cover
The following list is a collection of topics that could be taught in a lecture about XML and databases:
· The differences between XML and databases (as both are used to hold data)
· Schema mapping (mapping XML schema onto DB schema and vice versa)

· Table-based mapping

· Object-relational mapping

· Query languages (used for querying the data in databases/XML document)

· Template-based query languages

· SQL-based query languages

· XML query languages (such as XQuery)

· Data types (binary data, null data, character sets, and how to deal with them)

· Native XML databases (databases designed to store XML documents)
· Normalisation of databases in native XML databases
Below are a list of sources that contain detailed information on XML and databases.
· http://www.rpbourret.com/xml/XMLAndDatabases.htm
This is an introductory guide to XML and databases. It contains a lot of information, certainly too much for a single lecture.

· http://xml.coverpages.org/xmlAndDatabases.html
This page has plenty of links to articles that have been written on the subject of XML and databases, with lots of recent news and updates.

· http://www.25hoursaday.com/StoringAndQueryingXML.html
This is an all-round document briefly explaining the ideas behind XML and also moves on to discuss the use of XML within databases.

XML And Databases Practical Session
The practical session for this lecture could involve the students creating a small database (or have one already set up for them) and then mapping the schema that they developed for the Schema Practical (see lecture 1 on the previous page) onto the database schema. Once this has been done, a small amount data can be entered into the database via the use of XML, and then a simple query executed to retrieve it. This would provide the basic knowledge that the students could then build upon later on in the module, or in other modules (such as Advanced Database Systems).
