C032036 Mark up languages Lecture 1: XML

A Lecture 1: XML and SVG

1. XML  Extensible Markup Language

XML is a method of putting structured data in a file format. XML aims to be easy to write,
easy to read (by machine) and sufficiently rich to permit the kinds of data people are likely
to need.

¢ An XML document includes text and mark-up; just like HTML.
e XML permits new markup tags to be defined
e XML is rather more strict than HTML

2. Well formed XML

From http://www.w3.0rg/TR/2000/REC-xml-20001006
Definition: A textual object is a well-formed XML document if:
1. Taken as a whole, it matches the production labelled document.
2. It meets all the well-formedness constraints given in this specification.

3. Each of the parsed entities which is referenced directly or indirectly within the
document is well-formed.

2.1 Some of the EBNF which defines XML

[1]  document := prologelement Misc*

[3] S = #x201#x9 1#xD | #xA)+

[22] prolog ::= XMLDecl? Misc* (doctypedecl Misc*)?

[25] Eq == S?7'='S?

[39] element ::= EmptyElemTag | STag content ETag

[40] STag := '<'Name (S Attribute)* S? ">’

[41] Attribute ::= Name Eq AttValue

[42] ETag := '</'NameS?">'

[43] content ::= CharData? ((element | Reference) CharData?)*
[44] EmptyElemTag := '<'Name (S Attribute)* S?'/>'
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2.1.1 Notes
® Tags must be closed.

¢ FElements may contain elements - nesting must "proper".
e Tags may contain attributes.
e Characters such as < and & must be "escaped" as &It; and &amp;

Examples:

XML

OK?

<p><b>but soft!</b> what <i>light</i> through...</p>

<stuff><stuff>bits</stuff>&amp;<pieces></stuff>

<tree>I think
<tree>that I will never see
<tree>a poem</tree>
lovely as
<tree>a tree</tree>
</tree>
</tree>

<a href="http://www.w3.org">link</a>

<p>a picture<img src="pic.gif"><br>Next line</p>

<p>a picture<img src="pic.gif"/><br></br></p>

<p>We may be sure that within the realm of real numbers x*x<0 is never
true.</p>

<a href="http://www.o'reilly.com">Nutshell Series</a>

And of course and ampersand may be escape-escaped &amp;amp;
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3. SVG - Scalable Vector Graphics

SVG is an example of an XML application. The standard has been defined by
www.w3.org who supply a DTD and a description of how each element should be
interpreted, it is open to anyone to produce a processor for the language, it is open to
anyone to produce content.

Some notable consumers of SVG:

e Adobe have an SVG viewer that operates as a browser plugin. SVG documents
may be included in HTML documents and may be rendered in place.

e Batik from Apache is an open source SVG reader written in Java.

e rsvgis a Linux command line tool that will turn an SVG document into a raster
image (such as png or jpeg)

We can write SVG applications for a wide variety of purposes — at it’s simplest SVG
allows us to produce graphics (boxes, lines, curves, text) in a scalable format. Rather than
produced rasterised images (in which we specify the colour of each pixel in a grid) we
produce a description of the objects to be rendered. This means we can have arbitrarily
high resolution with a constant file size. It has similar functionality to Macromedia’s
Flash, but it has the advantage of being designed and controlled by an independent
consortium.

e [t can support “Colouring in” pictures — these will show up at low resolution in the
browser but can be printed to a much higher resolution.

e [t supports animation.

¢  We can embed programming (as javascript) to create interactive applications.

<?xml version="1.0" standalone="no"?>
<!DOCTYPE svg PUBLIC "-//W3C//DTD SVG 1.1//EN"
"http://www.w3.0rg/Graphics/SVG/1.1/DTD/svgll.dtd">
<svg width="12cm" height="4cm" viewBox="0 0 1200 400"
xmlns="http://www.w3.0rg/2000/svg" version="1.1">
<desc>Example rect0l - rectangle with sharp corners</desc>
<!-- Show outline of canvas using 'rect' element -->
<rect x="1" y="1" width="1198" height="398"
fill="none" stroke="blue" stroke-width="2"/>
<rect x="400" y="100" width="400" height="200"
fill="yellow" stroke="navy" stroke-width="10" />
</svg>
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4. XML in 10 points

http://www.w3.0rg/ XML/1999/XML-in-10- XML, XLink, Namespace, DTD, Schema,
CSS, XHTML,...

If you are new to XML, it may be hard to know where to begin. This summary in 10 points
attempts to capture enough of the basic concepts to enable a beginner to see the forest
through the trees. And if you are giving a presentation on XML, why not start with these
10 points? They are hereby offered for your use.

1. XML is a method for putting structured data in a text file

For "structured data" think of such things as spreadsheets, address books, configuration
parameters, financial transactions, technical drawings, etc. Programs that produce such
data often also store it on disk, for which they can use either a binary format or a text
format. The latter allows you, if necessary, to look at the data without the program that
produced it. XML is a set of rules, guidelines, conventions, whatever you want to call
them, for designing text formats for such data, in a way that produces files that are easy to
generate and read (by a computer), that are unambiguous, and that avoid common pitfalls,
such as lack of extensibility, lack of support for internationalization/localization, and
platform-dependency.

2. XML looks a bit like HTML but isn't HTML

Like HTML, XML makes use of tags (words bracketed by '<' and ">') and attributes (of the
form name="value"), but while HTML specifies what each tag & attribute means (and
often how the text between them will look in a browser), XML uses the tags only to
delimit pieces of data, and leaves the interpretation of the data completely to the
application that reads it. In other words, if you see "<p>" in an XML file, don't assume it is
a paragraph. Depending on the context, it may be a price, a parameter, a person, a p...
(b.t.w., who says it has to be a word with a "p"?)

3. XML is text, but isn't meant to be read

XML files are text files, as I said above, but even less than HTML are they meant to be
read by humans. They are text files, because that allows experts (such as programmers) to
more easily debug applications, and in emergencies, they can use a simple text editor to fix
a broken XML file. But the rules for XML files are much stricter than for HTML. A
forgotten tag, or a an attribute without quotes makes the file unusable, while in HTML
such practice is often explicitly allowed, or at least tolerated. It is written in the official
XML specification: applications are not allowed to try to second-guess the creator of a
broken XML file; if the file is broken, an application has to stop right there and issue an
error.

4. XML is a family of technologies

There is XML 1.0, the specification that defines what "tags" and "attributes" are, but
around XML 1.0, there is a growing set of optional modules that provide sets of tags &
attributes, or guidelines for specific tasks. There is, e.g., Xlink (still in development as of
November 1999) which describes a standard way to add hyperlinks to an XML file.
XPointer & XFragments (also still being developed) are syntaxes for pointing to parts of
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an XML document. (An Xpointer is a bit like a URL, but instead of pointing to documents
on the Web, it points to pieces of data inside an XML file.) CSS, the style sheet language,
is applicable to XML as it is to HTML. XSL (autumn 1999) is the advanced language for
expressing style sheets. It is based on XSLT, a transformation language that is often useful
outside XSL as well, for rearranging, adding or deleting tags & attributes. The DOM is a
standard set of function calls for manipulating XML (and HTML) files from a
programming language. XML Namespaces is a specification that describes how you can
associate a URL with every single tag and attribute in an XML document. What that URL
is used for is up to the application that reads the URL, though. (RDF, W3C's standard for
metadata, uses it to link every piece of metadata to a file defining the type of that data.)
XML Schemas 1 and 2 help developers to precisely define their own XML-based formats.
There are several more modules and tools available or under development. Keep an eye on
W3C's technical reports page.

5. XML is verbose, but that is not a problem

Since XML is a text format, and it uses tags to delimit the data, XML files are nearly
always larger than comparable binary formats. That was a conscious decision by the XML
developers. The advantages of a text format are evident (see 3 above), and the
disadvantages can usually be compensated at a different level. Disk space isn't as
expensive anymore as it used to be, and programs like zip and gzip can compress files very
well and very fast. Those programs are available for nearly all platforms (and are usually
free). In addition, communication protocols such as modem protocols and HTTP/1.1 (the
core protocol of the Web) can compress data on the fly, thus saving bandwith as
effectively as a binary format.

6. XML is new, but not that new

Development of XML started in 1996 and it is a W3C standard since February 1998,
which may make you suspect that this is rather immature technology. But in fact the
technology isn't very new. Before XML there was SGML, developed in the early '80s, an
ISO standard since 1986, and widely used for large documentation projects. And of course
HTML, whose development started in 1990. The designers of XML simply took the best
parts of SGML, guided by the experience with HTML, and produced something that is no
less powerful than SGML, but vastly more regular and simpler to use. Some evolutions,
however, are hard to distinguish from revolutions... And it must be said that while SGML
is mostly used for technical documentation and much less for other kinds of data, with
XML it is exactly the opposite.

7,8,9...
These I don't know yet.
10. XML is license-free, platform-independent and well-supported

By choosing XML as the basis for some project, you buy into a large and growing
community of tools (one of which may already do what you need!) and engineers
experienced in the technology. Opting for XML is a bit like choosing SQL for databases:
you still have to build your own database and your own programs/procedures that
manipulate it, but there are many tools available and many people that can help you. And
since XML, as a W3C technology, is license-free, you can build your own software around
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it without paying anybody anything. The large and growing support means that you are
also not tied to a single vendor. XML isn't always the best solution, but it is always worth
considering.

Bert Bos
Created 27 Mar 1999 (last update: $Date: 2000/05/26 15:48:52 $)

Copyright © 1999-2000 W3C® ( MIT, INRIA, Keio), All Rights Reserved.

http://www.w3schools.com/xml/xml parser.asp

Further reading
XML in a Nutshell; Elliotte Rusty Harold & W Scott Means; O’Reilly
XML in easy steps; Mike McGrath; Computer Step

http://www.w3.org/
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4.1 Questions

1. Which of the following are legal elements:

a <day></day>

b <day><basket></basket><basket/><stock/></day>

c <day><basket><beep BarCode="E1"/></basket><stock/></day>
d <day><basket>

<beep BarCode="E1"/>
<payment><cash/></payment>
</basket>
<stock><item BarCode="E1" price="12" description="X"/></stock>
</day>

2. Suggest some attributes for the elements cash and card.

3. Payment may consist of a combination of cash and card. However there must be at
least one and the must be no more than one cash element. Identify the appropriate
changes to the DTD.

4. Suggest some appropriate attributes for the day element
5. Suggest how system could be updated to deal with
a. more than one till

b. historical data
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