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Overview

• Learn about the XML format as the basis for many modern
distributed applications
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What do we want?

• Many data formats are binary and cannot be interpreted by human
beings.
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Word Document Raw Binary Format

Listing: Some Quotations from the Universal Library (.doc [1])

DI^Qai+^Za^@^@^@^@^@^@^@^@^@^@^@^@^@^@^@^@>^@^C^@py^@^F^@^@^@^@^@^@^@^@^@^@^@^A^@^@^@#^@^@^@

^@^@^@^@^@^P^@^@%^@^@^@^A^@^@^@pyyy^@^@^@^@"^@^@^@yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy

yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy

yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy

yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy

yyyyyyyiYa^@q^@^Dyyyyyyyyyyyyyyyyyyyyyyy

yy^@^@^@^R?^@^@^@^@^@^@^P^@^@^@^@^@^D^@^@C^G^@^@^N^@bjbjt+t+^@^@^@

^@Some Quotations from the Universal Library^M1 Famous Quotes^M1.1 By William I^M[2, Sonnet

XVIII]^ MShall I compare thee to a summer 's day?^ MThou art more lovely and more

temperate .^ MRough winds do shake the darling buds of May ,^MAnd summer 's lease hath all too

short a date.^ MSometime too hot the eye of heaven shines ,^MAnd often is his gold complexion

dimmed .^MAnd every fair from fair some declines ,^MBy chance or nature 's changing course

untrimmed .^MBut thy eternal summer shall not fade ,^MNor lose possession of that fair thou

owest ,^MNor shall Death brag thou wander 'st in his shade^MWhile in eternal lines to time thou

growest .^MSo long as men can breathe , or eyes can see ,^MSo long live this , and this gives

life to thee.^M1.2 By William II^M[1, p.265]^M\223 The obvious mathematical breakthrough

would be development of^Man easy way to factor large prime numbers

."^ MReferences^M[1] W. H. Gates. The Road Ahead. Viking Penguin , 1995.^M[2] W.

Shakespeare. The Sonnets of Shakespeare .609.^M^@^@^@^@^@^@^@^@^@^@

^@^@^@^@^@^@^@^@^@^@^@^yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy^A^@py^C^@^@yyyy^F^B^@^@

^@^@^@a^@^@^@^@^@^@F^X^@^@^@Microsoft Word Document^@^@^@^@MSWordDoc

^@^P^@^@^@Word.Document .8^ @o92q^@^@^@^@^@^@^@^@^@^@^@^@^@^@^@^@^@^@

^@^@^@^@^@^@^@^@^@^@^@^@^@^@^@^@^@^@^@^@^@^@^@^@^@^@^@^@^@^@^@^
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beings.

• This is good when we absolutely need the the highest possible
performance

• But it will make documentation, maintenance, and finding of bugs very
hard

• Plus: How about the future, e.g., 30 years from now. . .

• Other data formats are text-based and human readable, but
specialized
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LaTeX Document

Listing: Some Quotations from the Universal Library (LATEX, .tex
[2, 3])

\begin{document}

\title{Some Quotations from the Universal Library}

...

\section{Famous Quotes}

\subsection{By William I}

\textbf {\cite[Sonnet XVIII]{ shakespeare -sonnets -1609}}

\begin{verse}

Shall I compare thee to a summer 's day?\\

Thou art more lovely and more temperate. \\

Rough winds do shake the darling buds of May , \\

And summer 's lease hath all too short a date. \\

Sometime too hot the eye of heaven shines , \\

And often is his gold complexion dimmed. \\

...

\qquad So long as men can breathe , or eyes can see ,\\

\qquad So long live this , and this gives life to thee. \\

\end{verse}

...

\bibliographystyle{abbrv}

...

\end{document}
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HTML

Listing: Some Quotations from the Universal Library (.html)

<html>

<head>

<title >Some Quotations from the Universal Library </title >

</head>

<body>

<b><font face="Arial" size=5><p>Some Quotations from the Universal

Library </p></font>

<i><font face="Arial"><p>1 Famous Quotes </p></b></i><p>1.1 By William

I</p>

<b><p>[2, Sonnet XVIII]</p></b>

<p>Shall I compare thee to a summer 's day?</p>

<p>Thou art more lovely and more temperate.</p>

<p>Rough winds do shake the darling buds of May ,</p>

<p>And summer 's lease hath all too short a date.</p>

<p>Sometime too hot the eye of heaven shines ,</p>

<p>And often is his gold complexion dimmed.</p>

...

</body>

</html>
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What do we want?

• Many data formats are binary and cannot be interpreted by human
beings.

• This is good when we absolutely need the the highest possible
performance

• But it will make documentation, maintenance, and finding of bugs very
hard

• Plus: How about the future, e.g., 30 years from now. . .

• Other data formats are text-based and human readable, but
specialized

• We want: General, human readable data format that can be
specialized for different tasks
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What do we want?

• Many data formats are binary and cannot be interpreted by human
beings.

• This is good when we absolutely need the the highest possible
performance

• But it will make documentation, maintenance, and finding of bugs very
hard

• Plus: How about the future, e.g., 30 years from now. . .

• Other data formats are text-based and human readable, but
specialized

• We want: General, human readable data format that can be
specialized for different tasks

• very compatible, future save, many different purposes
• This is XML!
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XML

Listing: Some Quotations from the Universal Library (.xml)

<?xml version="1.0"?>

<universal_library >

<books>

<book><title >Some Quotations from the Universal Library </title >

<section ><title >Famous Quotes </title >

<subsection ><title >By William I</title >

<quote bibref="shakespeare -sonnets -1609">

<title >Sonnet XVIII </title >

<verse >

<line>Shall I compare thee to a summer 's day?</line >

            <line >Thou art more lovely and more temperate. </line >

            <line >Rough winds do shake the darling buds of May , </line >

          </verse >

          ...

<subsection > <title >By William II </title >

<quote bibref ="gates -road -ahead -1995" >

<title >Page 265</title >

<line >‘‘The obvious mathematical breakthrough would be development

of an easy way to factor large prime numbers.’’</line >

</quote >

</subsection >

</section >

</book > ...

</books >

</universal_library >
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XML

• XML is an “Extensible Markup Language” [4, 5]
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XML

• XML is an “Extensible Markup Language” [4, 5]

• a meta langauge, i.e., a language to describe a langage

• “HTML [6, 7] minus presentation plus own tags”

• a semi-structured data model (data model part of text)

• a self-describing exchange format
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History

• Origins in HTML [6, 7] and SGML (ISO Standard, complex, 1986 [8])
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History

• Origins in HTML [6, 7] and SGML (ISO Standard, complex, 1986 [8])

• XML is W3C-Standard [4, 5] containing XML syntax + Document Type
Definition (DTDs)

• XML offers a subset of the SGML function set

• HTML is an application of SGML, a language produced on basis of
SGML

• XHTML [7] is an application of XML
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HTML vs. XML
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Listing: HTML/XHTML: defines for the text
looks like

<h1>Bibliography </h1>

<p><i>Foundations of DBs</i>, Abiteboul , Hull , Vianu

<br>Addison -Wesley , 1995

<p><i>Logics for DBs and ISs</i>, Chomicki , Saake , eds.

<br>Kluwer , 1998

Listing: XML: defines what the text consists of

<bibliography >

<book><title>Foundations of DBs</title >

<author >Abiteboul </author >

<author >Hull</author >

<author >Vianu</author >

<publisher >Addison -Wesley </publisher >

...

</book>

<book>... <editor >Chomicki </editor >... </book> ...

</bibliography >

HTML: fixed set of tags
describe visual appearance
and document structure

XML: set of tags can be
freely defined. only
semantics represented
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Self-Describing Format

• XML can easily be parsed
• includes parse tree in the data
• structure and semantic can easily be reconstructed

• Validity criteria can be defined with a meta-language (e.g., DTD,
XSD [9–14])

• XML separates presentation from contents
• presentation via style sheets [15, 16]

• different style sheets can be used for different output formats (HTML,
PDF, . . . )
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Perspectives

Different perspectives on XML
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Perspectives

Different perspectives on XML:

• Documents:
• XML allows for markup of text parts and adds semantics and structure

to the text

• Data bases:
• XML is the most prominent example for semi-structured data models

(i.e., the data model is part of the data)
• XML covers the spectrum between unstructured and fully structured

data
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XML & Distributed Computing

• XML is the basic format used in enterprise distributed computing
system
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XML & Distributed Computing

• XML is the basic format used in enterprise distributed computing
system

• Web Services [17] use SOAP [18, 19] – an XML-based standard
• Services are described using WSDL [20] – an XML-based standard
• QoS criteria of services are expressed in WSLA [21] – an XML-based

standard
• Services can be composed using WS-BPEL [22–24] or WS-CDL [25] – both

XML-based standards
• XHTML [7] is an XML format
• . . .

• . . . but more about this in a later lesson
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Text Structure

• Tags allow for the structured representation of contents using XML
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Logical Structure

• Tags allow for the structured representation of contents using XML
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Elements and Contents
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Elements and Attributes

• Two complementary basic concepts: Element and Attribute

• Element
• node in a tree
• can be empty or contain sub-tree (i.e., child-elements)
• child nodes may occur multiple times
• represents a structural part of a document

• Attribute
• belong to an element
• only once per element
• contents not structures, only simples strings
• represents a relation between an element and additional information
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Namespaces

• Element or attribute names may have different meaning
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Namespaces

• Element or attribute names may have different meaning:
• <element> in chemistry may refer to a chemical element

• <element> can refer to a geometric object

• XML namespaces provide clarity

• A namespace defines a set of element and attribute names for a given
context

• A namespace is identified by an URI

• Format: <namespaceUri:elementName ...> and

... namespaceUri:attributeName=...
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Namespaces

• Mechanism for globally unique names
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Namespaces

• Mechanism for globally unique names

• Namespaces only identify “vocabulary”

• Additional mechanisms necessary to define tag structure and
semantics
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Well-Formed XML

• An XML document is called “well-formed”, if it
• starts with an XML declaration ( <?xml version="1.0" [...] ?> ,

currently either 1.0 [4] or 1.1 [5])
• contains at least one element
• has exactly one (root) element that contains all other elements as

sub-trees
• all elements are nested properly, i.e., <a> ... <b> ... </b> ... </a>

and not <a> ... <b> ... </a> ... </b>

• all attributes are contained within quotation marks
• XML language elements and characters not belonging to the declared

character set are specified as character entities (e.g., < as &lt; )

• More info: see grammars in [4, 5]
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Well-Formed XML

• Important!
• No restrictions on element names, even for the root element
• All elements must be closed properly

(empty elements: <example attr="bla"/>)

• A well-formed document does not necessary need to “make sense”

• For this, we need the document type or schema
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Summary

• XML is the predominant data format in internet, basis for XHTML [7]

and many protocols

• XML is self-describing and easy to read
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Caspar David Friedrich, “Der Wanderer über dem Nebelmeer”, 1818
http://en.wikipedia.org/wiki/Wanderer_above_the_Sea_of_Fog
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