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“ ...despite all the hype, XML isreally just
a new format for data stored in text files.
However, its ssimplicity, combined with its
platform and application independence,
means that it is being used in an
Increasing number of areas where the
exchange of data is required—especially
between disparate systems.”




verview




XML in Seven Points

# eXtensible Markup Language is:

a method of structuring data to facilitate open
Interchange formats
like HTML but isn’'t HTML

“*HTML without the training wheels...”

permits developers to “get up to speed” quickly
text, but isn’t meant to be read by humans

It is mostly intended for software to parse and manipulate
actually a family of technologies

XSL, XLink/XPointer, DOM, Schemas, etc....
verbose, but not inefficient

documents perhaps larger to store but may be more
efficient to process than other formats

| new, but not that new
traces its roots to the ‘sixties’

: licence-free, platform and vendor neutral
o as all good technologies should be ©




Markup Languages

# describe a document

typically this has simply meant “make the data
‘pretty.”

« difficult/impossible to integrate with other business
processes

XML introduces the idea of markup for proces
purposes
#* 0rigins:
‘prehistory’:RUNOFF, [ntg]roff, etc.
70: IBM DCF/GML
‘86: SGML/HyTime
others: rtf, PostScript, proprietary formats
~ ‘94: HTML




File Edit Search Help

<{!DOCTYPE HTHL PUBLIC "-//W3C//DTD HTHML 3.2 Final//EN™>
<HTHL>
<HEAD>
KTITLE>Husic Inventory</TITLE>
{/HERD>
<BODY>
<XML ID=music>
{INUENTORY>
<ITEM>
{HAME>Brandenburg Concerto Ho. 2</HAHE>
{AUTHOR>Bach, J. 5.{/AUTHOR>
<PRICE>17 .95</PRICE>

Eile Edit Seach Help

-TH MROFF 1 26 June 1995" "Groff Version 1.11"
-3H HAME

nroff %- emulate nroff command with groff
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Goals of XML

# 10 be easlly usable over the Internet

or any situation requiring data interchange; the
Internet is simply the most ‘trendy’ example...

must be simpler than SGML

#* [0 support a wide variety of applications
authoring tools, search engines, databases,
______ publishing engines, etc.
" »to be compatible with SGML

allows easy adoption; compatible with government
requirements; existing SGML tools can process
XML easily

#* |t must be easy to process XML

writing applications is easy; designers originally had
the idea of a “two week” benchmark
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"% More Goals

# should have very few optional features
ideally zero...

# t0 be human-readable

text based
makes life a lot easier for a developer
may be marginally less efficient

SGML allowed strange abbreviations and shortcuts;

[l
_______

i terseness is of minimal importance for XML

# XML'’s design shall be formal and concise and
also prepared as quickly as possible
formality should make life easier for everybody
needs to be defined according to “Internet speed”
. » XML documents shall be easy to create
8 It should also be easy to make good tools




% XML Standards Arena

# XML development carried out under auspices

of W3C
an industry consortium, not a formal standards
body

W3C recommendations may become true
standards eventually

“The process...for creating a Recommendation is an
alternative to, and not a replacement for,...the standards
process...”

# XML Is In a “state of flux”

lots of input from many sources
a few false starts taken
N conflicting vendor ‘interests’
implementing, testing and evaluating ideas takes
time and effort




XML 1.0

W3C Recommendation

Namespaces

XSLT

RDF

XPath

DOM Level 1

DOM Level 2

W3C Candidate Recommendati

XPointer

Infoset

W3C Working Draft

XLink

XML Schema 1 & 2

XDR

SAX

Version 2.0




* XML and the Enterprise

b ?
j # helping to facilitate the move to “a global
rﬁajﬁ Information sharing society.”

# relevant throughout a tiered enterprise
architecture

: XML offers a robust solution as the underlying
o architecture for data in n-tier architectures

DBs; B2B;
U2B;

Client to Server and Server to Server Interactions

Data Center

workflows; Traer R meTerseen e
2 documents;
i | devices; web;
etc., etc.




i
%Q‘ An Integration Technology

# excels where data has to be interchanged
across heterogeneous boundaries

# arguably of minimal benefit for homogeneous
systems
why reinvent the wheel?

# doesn’'t assume strong coupling

unlike EDI

everything is achieved through interchange of documents
flexible enough for open market “e-commerce”

# “The ASCII of the Future”
according to Microsoft, that is...




3asic XML Synt




<?xm version="1.0" ?>

<I DOCTYPE mai n |

<I ELEMENT mai n ( pur chase)*>

<! ELEMENT purchase (date, account, itemt)>
<! ELEMENT dat e (#PCDATA) >

<! ELEMENT account (#PCDATA) >

<IELEMENT item (itemo, itendes, quantity)>
<! ELEMENT itemo (#PCDATA) >

<I ELEMENT it endes (#PCDATA) >

<I ELEMENT quantity (#PCDATA) >

<pur chase>
<dat e>19- Sept enber - 1999</ dat e>
<account >Fred_Fl i nt st one</ account >
<itenp
<i tetmo>478B</ it emmo>
<itendes>3 1/2 Floppy D sk</itendes>

i <quantity>1000</ quantity>
i </itenp
<itenp

<itemo>6937A</itemo>
<i t endes>Mbuse Pad</itendes>
<quantity>50</quantity>
</itenp
</ pur chase>
</ mai n>




#* a document is a
tree

perfect nesting
required

?2xm version="1.0""?>

phi | osophi es>

<phi | osophy I D="1" type="taoisn>
Bad Stuff happens...

</ phi | osophy>

</ phi | osophy>

<phi | osophy I D="3" type="ani m sm' >
We don't need any nore bad stuff.

</ phi | osophy>

<phi | osophy I D="4" type="at hei sni'>

</ phi | osophy>

</ phi | osophy>
</ phi | osophi es>

<phi | osophy I D="2" type="pessi m sni>
You think this is bad stuff? This is just the begi nning.

Better sacrifice a couple nore virgi

It may appear to be bad stuff but we don't believe it for a nmoment.

<phi | osophy I D="5" type="nmaterialisni>
You may have nore bad stuff than ne, but wait until | go shopping...

Document Tree...
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XML Structure

# XML document composed of:

prologue, elements, entities, processing
Instructions and comments
» some are optional, some required

» an important aspect is the possibility of crea
self-describing documents

may also contain processing code

<?xm version="1.0" ?>
<HAI KU xml : space="preserve">
I"'msorry, there's -- um --
insufficient -- what's-it-called?
The termeludes ne ...
-- Onen Mat hews
</ HAlI KU>




Prologue, Element & Attribute

* prOIOgue <?xnl version="1.0" encodi ng="UTF-8">
tells the xml processor about the data

element
container for data

attribute
associated data or property of containe

o
SR
ey

Attribute

/—H
2 ~ <SHOE STOCK_| D="X19E435" >
@ <COLOUR>
5 { BROWN
o o - SGoetE Elements & Attributes are more-
[} <S| ZE> .
E { 43 W de or-less interchangeable
‘g </ SI ZE>
O - </EVENT>




o,
%Q‘ Processing Instruction

# commands or information passed
straight to the application that is
processing the XML data

ignored by XML itself

<PARA>
this elenment also contains two processing instructions (to all ow for
two different processing applications)
<?javascript do sonething for javascript ?>
<?perl script do sonething equivalent for perlscript ?>
</ PARA>

# the target name “xml” Is reserved for use
by XML itself

<?xm version="1.0"?>




.....

Comment; CDATA; Entity

# comments faclilitate human
ComprehenSIOn <l-- this is a coment -->

# CDATA for ‘awkward’ data

#* entities mostly provide a simple ‘macro’
facility

<?xm version="1.0"?7>

<PROGRAM | ang="BASI C' >

10 LET A=10

20 LET B=20

30 IF A <![CDATA[<]]>B THEN PRI NT A+B

</ PROGRAM>

A D umve i avd Sedibinege Bol My Dedurnivents) 5L Ao
<?xm version="1.0" ?> sejivets [ ] Conmants (P4 Fassshawianity.ord 7] | | D
<! DOCTYPE MAI N [

<I'ENTI TY bob "Bob Brown">

& t; &#169; &gt; &bob;, Transentia Pty. Ltd., 2000
</ MAl N>
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¥ External Entity

»
= #provides a means to

b _
Incorporate external
data

<ATOM STATE=" GAS" >
<NAME>Hy dr ogen</ NAVE>
<ATOM C_WEI GHT>1. 00794</ ATOM C_W\E| GHT>
<ATOM C_NUMBER>1</ ATOM C_NUVBER>
<OXI DATI ON_STATES>1</ OXI DATI ON_STATES>

Eéi </ ATOM>

centimeters/mol
"kilojoules/mol

"Joules/gram/degree Kelvi
Watts/meter/degree Kelvir

<ATOM STATE=' GAS' >
<NAVME>Hel i unx/ NAME>
<ATOM C_VEI GHT>4. 0026</ ATOM C_WEI GHT>
<ATOM C_NUMBER>2</ ATOM C_NUNMVBER>
<BO LI NG_PO NT UNI TS="Kel vi n">4. 216</ BA LI NG_PQO NT>
<MELTI NG_PO NT UNI TS="Kel vi n">0. 95</ MELTI NG_PQO NT>
<SYMBOL>He</ SYMBOL>
<DENSI TY UNI TS="grans/ cubi c centinmeter">
<l-- At 300K -->
0.1785
</ DENSI TY>
<ELECTRON_CONFI GURATI ON>1s2</ ELECTRON_CONFI GURATI ON>

<THERVAL_CONDUCTI VI TY
UNI TS="Wat t s/ met er / degr ee Kel vi n">
<l-- At 300K -->
0. 152
</ THERVAL _CONDUCTI VI TY>
</ ATOW>

<l-- file: Elenents.xm -->
<IENTITY H SYSTEM "h. xm ">
<IENTITY He SYSTEM "He. xm ">

<?xm version="1.0" ?>
<! DOCTYPE Per Tabl e [
<IENTITY % El enents SYSTEM "El enent s. xml >
%€l enent s;
1>
<Per Tabl e>
&H;
&He;
</ Per Tabl e>



Jata Modelling




The DTD

# XML’s data modelling facility

# specified by the Document Type Declaration at
the top of a file

#* specifies the logical structure of a document

structure, not semantics or constraints on content
data

allows a processing application to determine
whether the data contained in an XML is structured
correctly:

no missing (required) data/attributes

no extra (unexpected) data

e. relationships between different
parts is correct

#* creating “self describing documents”




¥ Why Have a DTD?

# well-formed versus valid XML

a well-formed document is structurally sound but
may contain other errors

missing elements, attributes, entities; an unbalanced
document tree; duplicate IDs that should be unique, etc.

an XML document without an accompanying DTD can
only be checked for “well formed-ness”

DTD allows correspondence between physical and

[l
_______

o logical structure to be checked

a valid document must be well-formed, plus the
contents of the document must conform to the rules
specified in the DTD

only if there is an associated DTD can conformance be
checked: “...unlike HTML, the built-in validity checking of
XML allows users to trust the data. Validity checking

; makes XML appropriate for transactions, electronic
2 commerce and inventory management.”




g: <?xm version="1.0"?>
' D I D Exam Ie <! DOCTYPE FAM LYTREE [
<! ELEMENT FAM LYTREE ( PERSON*) >

o <! ELEMENT PERSON ( NAME, SPQUSE*) >
i <I'ATTLI ST PERSON
s NUM | D #REQUI RED

* NOtabIeS: FATHER | DREF #| MPLI ED

MOTHER | DREF #REQUI RED

DOCTYPE / root R A (#PCDATA) >

<! ELEMENT SPOUSE EMPTY>

element <! ATTLI ST SPOUSE

NUM | DREFS #| MPLI ED>

correspondence L. e

<PERSON NUME"p1" FATHER="p3" MOTHER="p4: >
<NAME>Bob Br own</ NAME>
structure symbols PUEED el
2 </ PERSON>
Slmple data types <PERSON NUME" p2" FATHER="p5" MOTHER="p6' >
<NAVE>Semm Si n</ NAVE>
<SPOUSE NUME"p1l"/>

special notation </ PERSON>

f I <PERSON NUME"p3">
<NANME>Char | i e Br own</ NAVE>

or empty elements  awecrie sron

</ PERSON>

<PERSON NUM=" p4" >

<NANME>Mar i on Br own</ NAVE>

| <SPOUSE NUM:="p3"/>

</ PERSON>

" <IELEMENT EMAIL (TO+, FROM CC*,
BCC*, SUBJECT?, BODY?)>



%“ Schemas

# an XML vocabulary
# overcome the (many!) deficiencies of DTDs

“While XML 1.0 supplies a mechanism, the Document Type Definition (DTD) for declaring
constraints on the use of markup, automated processing of XML documents requires more
rigorous and comprehensive facilities in this area. Requirements are for constraints on
how the component parts of an application fit together, the document structure, attributes,
datatyping, and so on. The W3C XML Schema Working Group is addressing means for
defining the structure, content and semantics of XML documents.”

DTDs have:

very limited capability to describe the content of a
document

» only concerned with its structure
o weak data typing: pretty much just TEXT

e an important issue for an application such as
dumping/restoring an SQL database

_ odd syntax
1 » effectively a separate language
: increases complexity of parsers




Goals

# authors shouldn’t have to learn a new syntax

the schema language should be expressed in XML,
In comparison, a normal DTD has a special syntax
and so requires special treatment

also makes life much easier for processing tools

encourages uptake and allows XML to exist at “Internet
speed”

= schemas should be extensible

allow for flexible data modelling techniques (such
as OOP)

# schemas should meet the needs of
applications requiring extensive data validation

such as database interchange; need proper data
types and constraints on data values, etc.




More Goals

# a schema must be able to be built up from
parts coming from many sources

so that a document can be constructed that
Incorporates several specifications and so meets
many requirements

# schemas should encourage reuse
DTDs can allow reuse but things quickly get messy;
schemas offer a simpler solution

# schemas should be upwardly compatible with

XML 1.0

minimise “technology churn”

. standard DTDs can still be used, if an application
. T has simple enough requirements




<?xm version="1.0" ?>
<Schema name=" CDSt or eSchema"
xm ns="ur n: schemas-m crosof t-com xm - dat a"
xm ns: dt ="urn: schemas-m crosoft-com dat at ypes" >
<El enent Type name="1D" dt:type="string" />
<El ement Type name="Title" dt:type="string" />
<El enent Type name="Aut hor" dt:type="string" />
<El enent Type name="Tracks" dt:type="string" />
<El enent Type nane="CD' nodel ="cl osed" >
<el enent type="ID" />
<el enent type="Title" />
<el enent type="Author" />
<el enent type="Tracks" />
</ El ement Type>
</ Schema>

<?xm version="1.0" ?>

<CD xm ns="x-schenmn: CDSt or eSchena. xm " >
<| D>1234</ | D>
<Title>Actual Mles</Title>
<Aut hor >Don Henl ey</ Aut hor >
<Tracks>13</ Tr acks>

</ CD>

fa D:hDocuments and Settings' Bob'\ My Documents' XML Roads

File Edit

zauthor=Don Henl
=13/ Tra




Jther Features




Namespaces

#* attempt to make the definition of
elements/attributes globally unique

simplify the process of combining portions of
different DTDs: lets you write an XML document
that uses two or more sets of XML tags in modular
fashion

a simple idea
give things a (hopefully!) globally unigue name

: o then <law:bill> and <currency:bill> can define different bills
without conflict...

similar to Java’s packages




Namespaces

# each element/attribute Is associated
with/grouped into a space which is
named by a URI

<?xm version="1.0" ?>
<BOOKS>
<bk: BOOK xm ns: bk="urn: BookLovers. or g: Bookl nf 0"
xm ns: noney="ur n: Fi nance: Money" >
<bk: TI TLE>A Sui t abl e Boy</ bk: Tl TLE>
<bk: PRI CE noney: currency="US Dol | ar">22. 95</ bk: PRI CE>
<bk: COVWWENT>A damm good read! </ bk: COVWENT>
</ bk: BOOK>
</ BOOKS>

* a b It CO n fu S i n g From http: //www.xml.com/pub/1999/01/namespaces.html:

“What Do Namespace Names Point At?

* C O n t rove rS i aI One of the confusing things about all thisis that namespace names are URLS;
it's easy to assume that since they're Web addresses, they must be the address of

| something. They're not; these are URLS, but the namespace draft doesn't care

i what (if anything) they point at. Think about the example of the XML.com

programmer |ooking for book titles; that works fine without the namespace
name pointing at anything.

The reason that the W3C decided to use URLSs as namespace hames s that they
contain domain names (e.g. ww. xmm . com), which work globally across the

}3'1 | Internet.”



Links, Paths and Pointers

#* “A revolution in the way documents can be
linked.”

three proposals being worked on; each solves a
different part of the problem
XML Path Language: XPath
e a comprehensive language for document addressing
o helps obviate the need for predefined structures and targets
o provides a foundation for the next two...
XML Pointer Language: XPointer
o extends Xpath for use in URIs

o also introduces the ideas of points and ranges in an XML
document

XML Linking Language: XLink
e a vocabulary allowing the definition of suites of documents
e development slowly gathering pace after a long
delay

. not really supported by any ‘real’ piece of software
|IES supports XPath




X,

Solving Problems

# some problems are inherent in the HTML-style
linking mechanism:

HTML links are not self-descriptive
you have no idea what a link will do until it is actuated

HTML links waste bandwidth when only a portion of
a target document is needed
need to retrieve whole document and then process it

HTML links can only return a single target resource
compare this with many ‘help’ applications that can
present multiple targets

HTML links are too closely coupled to the structure

of the target document

. a maintenance nightmare; lots of broken links

<l difficult for groups of documents to be worked on in

: Isolation




%* XPath Patterns

find all author elements anywhere within the
current document:

/ [ aut hor

find all bookstores where the value of the
specialty attribute is equal to “textbooks”:

/ bookst ore[ @pecialty = "textbooks"]

find all books where the value of the style
attribute on the book is equal to the value of
the specialty attribute of the bookstore
element at the root of the document:

i book[ / bookst ore/ @pecialty = @tyl e]

<xsl:if match="vehicle[ @ype="'sports']">
Sports Car
</xsl:if>



* XPointer

# a tool for referencing portions of
documents, built on the clean tree
structures of XML documents

makes it possible to describe a path through
a document tree structure

can specify single or multiple locations in a
target document

vocabulary defines five location terms
(addressing styles/mechanisms):
o absolute; relative; string; attribute; span

5::E:i=:=.-_-5.:: | <si npl eLi nk
o xm ns: xl i nk="http://ww.w3. org/ 2000/ x| i nk"
: xlink: type="si npl e"
x| i nk: href ="doc. xm #xpoi nt er (book/ chapter position() &t;=5)" />



a flexible vocabulary for connecting
documents and document fragments

an arbitrary element can be specified as a link
by applying the special xml:link attribute
the traversal mechanism of an XLink is left
to an associated style sheet to specify

neither CSS Nor XSL currently provide facilities
that can be used to define such a mechanism!




<link xm:Ilink="extended" show="replace" actuate="user">
<xl :locator href="sanple.xm" role="data"/>
<xl :locator href="sanple.xsl" role="styl esheet"/>
<xl :locator href="sanple.sch" rol e="schema"/>
Repl ace the contents of the current wi ndow with the xm data,
using the specified styl esheet and schens...
</link>

<elink xm :1ink="extended"> (simulated)
M ni van revi ew
<el ocator title="Carrier 9000" href="9000. htm "/ />
<el ocator title="Super Loader" href="super.htm" [>
<elocator title="Fill-ONMatic 7" href="7.htm® [>
links may be bidirectional </ elink>




<?xm version="1.0"?>
<SL| DESHOW
<SLIDE TI TLE="Wel cone to the slide show ">
<BUTTON xm : li nk="sinple" href="origin().follow ng(1, SLIDE)">
Next
</ BUTTON>
</ SLI De>
<SLIDE TITLE="This is the second slide">
<BUTTON xm : |ink="sinple" href="origin().preceding(1, SLIDE)">
Previ ous
</ BUTTON>
<BUTTON xm : |ink="sinple" href="origin().follow ng(1, SLIDE)">
Next
</ BUTTON>
</ SLI DE>
<SLIDE TITLE="This is the second slide">
<BUTTON xm : | i nk="si npl e" href="origin().precedi ng(1, SLIDE)">
Previ ous
</ BUTTON>
<BUTTON xm : |ink="sinmple" href="origin().follow ng(1, SLIDE)">
Next
</ BUTTON>
</ SLI DE>

<SLIDE TITLE="This is the last slide">
<BUTTON xm : | i nk="si npl e" href="origin().precedi ng(1, SLIDE)">
Pr evi ous
</ BUTTON>
</ SL| DE>
</ SLI DESHOW-




XML with Style

# xml:stylesheet

#* two complementary
additional technologies
provide rendering
mechanisms

Cascading Style Sheets

introduced for HTML

e support is still patchy,
however

XSL
an XML-specific
technology

e very new and in
constant state of
change

From http://www.w3c.org/Style/CSS-vs-X SL.html:
“Why does W3C recommend two different style languages?
. Use CSSwhen you can, use XSL when you must:
E:éSis much easier to use, thus easier to maintain and cheaper. ...

Some things you cannot do with CSS, or with CSSalone. Then you
need XS, or at least the transformation part of X9.”



i ?%@
'ﬁ_ ‘”’ 25 0P /J D:\BobATransentiaWXML Course\Source Data\Wwhox Book 1576\
C

¥ CSS & XML

=Ry stant Active Server Pages)
190e-03-07 NgEesya iy

#* a no-brainer...

<?xm version="1.0"?>

| TEM { display: bl ock; margin:15px } <?xm : styl esheet
type="text/css"
CODE { display:inline; hr ef =" bookl i st. css" ?>
font-fam |y: Tahoma, Ari al , sans-serif; <BOOKLI ST>
font-size: 10pt; <I TEM>
f ont - wei ght : bol d } <CODE>16- 048</ CODE>
<CATEGORY>Scr i pt i ng</ CATEGORY>
CATEGORY { di spl ay:inline; <RELEASE>1998- 04- 21</ RELEASE>
font-family: Tahoma, Ari al , sans-serif; <TI TLE>l nst ant JavaScri pt </ Tl TLE>
T font-size: 12pt; </| TEM>
e f ont - wei ght : bol d } <I TEW>
'éf*ﬁé <CODE>16- 105</ CCDE>
7. RELEASE { display:inline; <CATEGORY>ASP</ CATEGORY>
font-fami | y: Tahoma, Ari al , sans-seri f; <RELEASE_>1998- 05- 10</ RELEASE>
col or: red: <TI TLE>I nst ant ASP</ Tl TLE>
font - si ze: 10pt } <SALES>297311</ SALES>
</ | TEM>
TITLE  { display:inline; <I TEM>
font-famly: Tahoma, Ari al , sans-serif; <CODE>16- 041</ CODE>
col or: white: <RELEASE>1998- 03- 07</ RELEASE>
backgr ound- col or: bl ack } <TI TLE>I nst ant HTM.</ Tl TLE>
<SALES>127853</ SALES>
SALES  { display: none } </ | TEM>

</ BOOKLI ST>




XML & XSL

# a vocabulary for expressing stylesheets

various components and relationships

» XSL Transformations (XSLT)

e transforms one XML document tree into another
document tree

» specifies patterns and applies templates to the
matches

» Formatting objects
» concerned with rendering/formatting an XML tre

+ XPath




<?xm version = "1.0" ?>

<?xm version="1.0""?> <xsl : styl esheet xm ns: xsl ="http://ww. w3. or g/ TR/ WD- xs| ">
<?xm - styl esheet type="text/xsl" href="Conpany. xsl"?> <xsl :tenpl ate match="/">

<conpany> <htm >
<dept code="software">

<body>
<enp rol e="nanager" > /3 D:\BobATransentia\XML Course\Company\Compan <xsl ?/f or-each sel ect ="conpany/ dept" >
<I"|an".e> ) <p>
<first>Fred</first> Depar t ment :
<l ast >Fl i nt st one</| ast > <xsl : appl y-tenpl ates sel ect =" @ode" />
</ nane> </ p>
<sal ar y>80000. 50</ sal ary> <p>
e " 1 Manager :
<enp rol e="programer" > <xsl : appl y-tenpl at es
P g i sel ect ="enp[ @ ol e=' manager ']/ nane" />
<first>Joe</first> </ p>
<| ast >Hacker </ | ast > <p>Ct hers: </ p>
</ name> <ul >
IR £2000. 00</ sal ary> <xsl :for-each sel ect="enp[ @ol e! = manager']">
</ enp> <l i >Enpl oyee (<xsl:val ue-of sel ect="@ole"/>):
</ dept > <xsl : appl y-tenpl at es sel ect ="name"\/></1i>
<dept code="strategy"> el o o
<enp rol e="manager" > - Bloggs </ ul >
<nanme> & (5EC elicity Typewell </ xsl : for - each>
<first>Poin</first> </ body>
<ni ddl e>T</ m ddl e> </htm >
<| ast >Hai r </ | ast > </ xsl : tenpl at e>
</ name> <xsl : tenpl ate mat ch="name">
<sal ary>100000. 00</ sal ary> <xsl : appl y-tenpl ates select="first" />
</ enp> N <xsl : appl y-tenpl ates sel ect ="mi ddl e" />
<e2'ﬁa:rgl>e: artist=> <strong><xsl : appl y-tenpl at es sel ect="1ast" /></strong>

<xsl : defi ne-tenpl at e- set >
<xsl:tenplate natch="first">
<xsl :val ue-of />

<first>Leonardo</first>
<l ast >Bl oggs</| ast >

</ nane> </ xsl : tenpl at e>

<sal ary>13000. 99</ sal ary> <xsl :tenpl ate match="niddl e">
</ enp> <xsl : val ue- of />.
<enp rol e="secretary"> </ xsl : tenpl at e>

<name> t

<xsl:tenpl ate match="1ast">
<xsl : val ue-of />
</ xsl:tenpl at e>

<first>Felicity</first>
<l ast >Typewel | </ | ast >

</ nane> </ xsl : defi ne-tenpl at e- set >
<sal ary>22000. 10</ sal ary> </ xsl : t enpl at e>
</ enp> <xsl : tenpl at e mat ch="@ode" >
</ dept > <enp<xsl : val ue- of /></enw

</ conpany> </ xsl : tenpl at e>

</ xsl : styl esheet >
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Two Styles of Processing

#* two different styles of processing

Document Object Model (DOM)

» W3C standard
e level 1 recommended in October 1998
o work on level 2 underway
+ based around the notion of a document tree
o flexible; resource-hungry; fiddly
» actually two sets of interfaces
e COre
e HTML

Simple API for XML (SAX)

» an open-source, community developed system
o released May 1998
o widely used

» sees a document as a stream of events that may be
handled as needed

» efficient; simple; fast




Processing the DOM

i mport java.sql.*;
i mport com dat achannel . xm . om *;

public class SQ.Dunper
{

static
{ try { dass.forNane ("com ns.jdbc. odbc. JdbcGdbcDriver"); } catch (Exception e) {} }
public static void main (String [] args) throws Exception

{
Docunent doc = new Docunent ();
doc. appendChi | d (doc. createProcessinglnstruction ("xm", "version=\"1.0\""));

doc. appendChi | d (doc. createComent ("Created: " + new java.util.Date ()));
| XMLDOVE!l erent root = (| XMLDOVEIl emrent) doc. creat eEl emrent (" MESSI ER") ;
Docunent Type. cr eat eDocunent Type (doc, "MESSI ER SYSTEM \ " Messi er DTD. dtd\"");
doc. appendChild (root);
St at ement statenent =

Dri ver Manager . get Connecti on ("jdbc: odbc: The Messi er Dat abase",

“"Messier", "MessierhMan").createStatenent ();

Result Set rs = statenent.executeQery ("SELECT * FROM [ The Messier Objects]");
while (rs.next ())

{

int id=rs.getint ("I1D");

| XMLDOVE!l erent child = (1 XMLDOVEl enent) doc. creat eEl enent ("M');

child.setAttribute ("ID', "" + id);

| XMLDOVEl emrent ¢ = (|1 XMLDOVEI ement) doc. creat eEl ement (" CONSTELLATI ON') ;

c. appendChil d (doc. creat eText Node (rs.getString ("Constellation")));

chil d. appendChild (c);
1 | XMLDOVE!l erent d = (1 XMLDOMEI enment) doc. creat eEl enment (" DESCRI PTI ON') ;
i d. appendChi | d (doc. creat eText Node(rs.getString ("Object Type")));

chil d. appendChild (d);
root . appendChild (child);

- }
: Systemout.println (doc.get XM_());

}
}




Processing with SAX

i mport org.xm .sax.*;

{
private static final String descTagName = "DESCRI PTI ON

private int nGal axi es = 0;
private bool ean i nDescriptionEl ement = fal se;
public void endDocunment ()

gysten1out.println ("There are " + nGal axies + " Messier galaxies.");
puilic voi d startElenent (String nane, AttributelList atts)
§nDescriptionEIenent = nane. equal s (descTagNane) ;
puilic voi d endEl ement (Stri ng nane)
inDescriptionElenent = | nane. equal s (descTagNane);

public void characters (char ch [], int start, int |ength)

{

nGal axi es ++;

}
}
public class SAXCount
{
public static void main (String [] args) throws Exception
{

Par ser parser = ParserFactory. makeParser ("comibm xm . parsers. SAXParser");
par ser. set Docunent Handl er (new Messi erHandl er ());
parser.parse (args [0]);

}

hash—2.82% juiew SAXCount x.xml

i mport org.xm . sax. hel pers. Parser Factory; " bazh "C:ATEMPASOL Db"
cl ass Messi er Handl er ext ends Handl er Base There are 37 Messier galaxies.
hazh—2.02%

if (inDescriptionEl ement & new String (ch, start, length).endsWth ("al axy"))




ML & the Brow




Internet Explorer

# MS came to the XML plate fairly quickly

supports much of what we have looked at already:
CSS level 1/some level 2 (“spotty support”)
DOM level 1
XSL
Schemas
Namespaces
CDF
VML

XML Data Islands
o XML embedded in HTML
o also some ‘cool’ supporting features

HTML+TIME
XPath
etc.

.= many of these are “technology previews”

. g changeable; not standards compliant
Gl but at least there is something to tinker with...

MS is upgrading support all the time




<title>NanmedNodeMap Processing</title>

<?xm version="1.0"?>
<CD title="Surfing with the Alien"
artist="Joe Satriani"

dat e="1987"
<I DOCTYPE HTM. PUBLIC "-//|ETF// DTD HTM.// EN' > ntracks="10" />
<htm >
<head>

<xm id="CD" src="CD. xm "></xm >
<script for=w ndow event=onl oad>
<I--
div.innerHTM. = "";
var xm Doc = docunent.all ("CD"). XM_Docunent ;
var root = xnl Doc. docunent El enent Number of tracks: 10
var attrs = root.attributes;
di v.innerHTM. += "<strong>Title: </strong>" +
attrs.getNanedltenm("title").text + "<br>"
di v.i nnerHTML += "<strong>Artist: </strong>" +
attrs.get Nanedltem("artist").text + "<br>";
di v.innerHTML += "<strong>Date: </strong>" +
attrs.get Nanedltem("date").text + "<br>";
di v.inner HTML += "<strong>Nunber of tracks: </strong>" +
attrs. get Nanedltenm("ntracks").text + "<br>"
-->
</script>
</ head>
<body> "% bagh "C:\WIMMT\Profiles\B ob\Dezktop\CD"
_ <p> . hash—-2.825 ./Msxml.exe —di CD.xml
<Dl V | D="di v"></Dl V> Efhutet -1 N
</ p> i 1—ATTRIBUTE version "1.8"
</ body> TR IRIBUTE title “Surfing wi ien"
g with the Alien
</ htnl > +———ATTRIBUTE artist “Joe Satriani"

+———ATTRIBUTE date '1987"
i—ATTRIBUTE ntracks "i8"
hazh—2.825 _



Netscape Navigator

# nothing for Navigator 4...all XML work
carried out in Mozilla

good support for CSS
DOM level 1

RDF support
» XUL (eXtensible User interface Library)
simple XLink

» permits transclusion...
o embedded documents

o
o
e
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ASP

# XML Is not just a

browser-based tool;

also valuable atthe S

server side

. . o oo Sorver. angtn o
makes it possible to
5 /1 Load the XM
deploy Content In . VarSef\c/)g:?gr:eat eCbj ect ("M crosoft. XM
XML and transform it 20 ol o et o
to HTML on demand /1 Load the xSt
var style =
fOI’ udown_level” st?f:g;ﬁeitf?gg?t(w crosoft. XM
CllentS style.load(styleFile);
/1 do the transformation
Wl” prObany be One 0/(}Response.Wite(source.transforrrf\bde(
of the major uses
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Industry Initiatives

# bringing XML further into vertical and
horizontal markets by providing tools &
frameworks, schema distribution
mechanisms, steering organisations;etc.

Schema.net
RosettaNet

Biztalk.org
Microsoft's “No Glue” initiative
CommerceNet

OASIS







MathML

#* supporting equations was part of the
original goal of the World-Wide Web

<mat h>
<nT oOW>
<m >y</m >
<no>=</ no>
<mi ></ m >
<nfrac href="http://ww. w3.org/" xm:link="sinmple">
<m>1</ >
<msQrt >
<nT OW>
: <msup>
P <m >x</ m >
£ <m>2</ m>
o ::..._::: </ ITBUp>
2 a <nmo>+</ np>
<m>1</ nm>
</ nr ow>
</ msqrt>
</ nfrac>
</ nr ow>
</ mat h>

“...MathML hasa dual purpose: to provide a
standard for mathematics on the Web and to
provide a mathematical notation, which
encapsulates the content of the mathematics as
much as possible. The equations can then be used
wherethey sit in a document or can be pulled from
a document to be used in an entirely different
application.”




5,
%Q‘ Two MathML Modes

#* presentation markup

making marked-up data look nice
28 MathML presentation elements, with about 50
attributes

#* content markup

capturing the ‘meaning’ of the equation in a
form suitable for automated processing

around 75 content markup elements, with about
a dozen attributes
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Scalable Vector Graphics

# a vocabulary for describing two-
dimensional graphics in XML
Intended to replace bitmapped graphics
much work Is being done on producing SVG

tools

Adobe, Corel, etc. producing export filters and
browser plug-ins

Microsoft also promotes its own format, VML...

<?xm version="1.0" standal one="no"?>
<! DOCTYPE svg PUBLIC "-//WBC// DTD SVG Decenber 1999//EN"
"http://ww. w3. or g/ G aphi cs/ SVE SVG 19991203. dt d" >

<svg wi dt h="12cni hei ght ="4cni vi ewBox="0 0 1200 400" >
<desc>Exanpl e rect02 - rounded rectangl es expressed in user coordi nates</desc>

<rect x="100" y="100" wi dth="400" hei ght="200" rx="50"
style="fill:green;" />

<g transform="transl ate(700 300); rotate(-30)">
<rect x="0" y="0" w dt h="400" hei ght="200" rx="50"
style="fill:none; stroke:purple; stroke-w dth:30" />
</ g>
</ svg>



X,

SMIL

# Synchronised Multimedia Integration
Language
a vocabulary for the creation of multimedia

presentations

W3C recommendation; not widely adopted

o Quicktime 4.1 and RealPlayer G3 are the only common
applications

SMIL documents are ‘glue’ that tell a player
application which resources to retrieve and when
they should be presented

relies on stylesheets for formatting, etc.

metadata ‘switch’ element allows SMIL software to
e adapt to different platform/bandwidth conditions

percieved to be isolated/too ‘academic’
doesn't fit in well with DHTML, etc.




<sm | >
<head>
<l ayout >
<root -l ayout w dt h="640" hei ght ="480" background-col or="bl ack" />
<region id="logo" left="20" top="5" wi dth="100" hei ght="50" />
<region id="vidbk" |eft="200" top="50" w dth="150" hei ght="76"
backgr ound- col or =" #330033" z-i ndex="1" />
<region id="video" left="210" top="55" w dth="100" hei ght="70"
backgr ound- col or ="#000000" z-index="3" />
<region id="ccbk" left="20" top="200" w dt h="400" hei ght="30"
background- col or =" #666600" z-index="2" />
<region id="ccscroll" left="21" top="210" w dt h="350" hei ght ="25"
fit="fill" z-index="2" />

</ 1 ayout >
</ head>
<body>
<par >
<Seq>
<par >
<ing src="logo.gif" region="1ogo" fill="freeze" />
</ par >
<par >
<vi deo src="video.avi" region="logo" fill="freeze" />
<text src="cctext.txt" region="ccscroll"” fill="freeze" />
</ par >
</ seq>
</ par >
</ body>
</sm|>




¥ HTML+TIME

# proposed to W3C by Microsoft,
Macromedia & Compag

attempt to overcome SMIL’s perceived

)

a
e

nortcomings with respect to browsers
lows time attributes to be applied to any

ement

#* supported in IE5

<HTM_>
<HEAD>
<STYLE TYPE="text/css">

.tinme { behavior:url (#defaul t#time); }

</ STYLE>
<XM_: NAMESPACE PREFI X="t"/ >
</ HEAD>
<BCDY>
<Dl V CLASS="tinme" t:REPEAT="3" t:DUR="8" t: Tl MELI NE="par">
t
t
t
t

:DUR="4">First |ine of text.</Dl V>
: DUR="4">Second |ine of text.</Dl V>
:DUR="4">Third |ine of text.</Dl V>
:DUR="4">Fourth line of text.</Dl V>

<DI'V CLASS="time" t:BEGQ N="0"
<DIV CLASS="time" t:BEGQ N="2"
<DIV CLASS="time" t:BEGQ N="4"
<DIV CLASS="time" t:BEGQ N="6"

</ DI V>
</ BODY>
</ HTM_>



3,
%* WML Example

#* a key part of WAP

<! DOCTYPE WML PUBLIC "-//WAPFORUM / DTD WML 1. 1// EN'

* aIIOWS for the <Wm"2ttp: /| www. wapf or um or g/ DTD/ wrd _1. 1. xmd ">
<card id="cardl" title="Exanple 1">

presentatlon and <l-- a card can only contain P or DO bl ocks -->

<p>

delivery Of data and <do type="accept" |abel="go to card 2">

<go href="#card2"/>

telephony services < do>

This is the first card.

on mobile wireless doaras
termlnals <card id="card2" title="Exanple 1">

<p>

# a WML documentis  Jj°ie e secocare
composed of a deck, «w*™
and a deck contains

multiple cards

¥ i
! l | ——FExample 1 — | _Brovwser Options—

| This is the first go to card 2

| card.

— Example 1——

This is the second

dptiuns il




SOAP

# ODbject-Object Protocols growing in popularity

DCOM, CORBA, RMI, etc.

good in an intranet situation; bad for the internet: require
gaping holes to be left in an organisation’s firewall

# SOAP aims to allow any OO protocol to
‘tunnel’ through port 80

used for the World-Wide Web and already open at
. many sites
# uses XML to define the format of request and
response messages and then allows the use
of the normal HTTP POST command to send
this information
“What is SOAP if not basically a more object-

] oriented, somewhat buzzword-compliant upgrade
63 to CGI?”




bool ean Pl aceOrder([in] Title string,
[in] Author string,
[out] DaysToDelivery integer);

POST / BookServer HTTP/ 1.1

Host: www. gwi ckbooks. com

Cont ent - Type: text/xm - SOCAP

Cont ent - Lengt h: nnnn

SOAPMet hodNane: Sone- Nanespace- URI #Pl aceOr der

SOAP: Envel ope xml ns: SOAP="ur n: schemas- xm soap- or g: soap. v1” >
<SQOAP: Body>
<m Pl aceOrder xml ns: m=" Sone- Nanmespace- URl " >
<Titl e>Happy All The Tinme</Title>
<Aut hor >Lauri e Col wi n</ Aut hor >
</ m Pl aceCOr der >
</ SOAP: Body>
| SOAP: Envel ope>

HTTP/ 1.1 200 K
Connection: close
Cont ent - Type: text/xm
Cont ent - Lengt h: nnnn

<SCQAP: Envel ope xm ns: SOAP="ur n: schenmas- xnl soap- or g:
<SCAP: Body>
<m Pl aceOr der Response xm ns: n=" Sone- Nanespace
<return>1</return>
<DaysToDel i very>7</ DaysToDel i very>
</ m Pl aceOr der Response>
</ SOAP: Body>
</ SOAP: Envel ope>




# Resource Description Framework:

a foundation for processing metadata
data about data

provides facilities to enable automated processing
of Web resources

useable in a variety of application areas:
resource discovery to enhance search engines

for describing the content and content relationships
available at a particular Web site, or digital library

 in describing collections of pages that represent a single
logical “document”

by intelligent software agents to facilitate knowledge
sharing and exchange

"'- In content rating

L RDF plus digital signatures will be key to building the
“Web of Trust” for electronic commerce, collaboration, and
65 other applications




http://jigsaw.w3.0rg:8000/description

“Bob isthe creator of the resource http://www.transentia.com.au/Home/Bob”
object predicate

subject

<?xm version="1.0"?>
<r df : RDF

xm ns: rdf ="http://ww. w3. org/ 1999/ 02/ 22- r df - synt ax- ns#"
xm ns: s="http://description.org/schena/">
<rdf: Description about="http://ww.transenti a.com au/ Hone/ Bob" >
<s: Cr eat or >Bob</ s: Cr eat or >
</rdf: Descri ption>
</ r df : RDF>




>oothsaying...
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L;;.‘ To be Successful..

# people and organisations must see the value
of XML
as they did with HTML
but now we need more than “pretty pictures”...
#* petter tools must become available

“...the web browser must become a stable building
block for site designers, just as standardisation on
Windows has encouraged innovation in the PC
Space.”

“We have to live in the present, and therein lies the
e problem with XML and browsers.”

| = standardization needs to continue
and then be adopted properly




“It's evident that XML is finding its way into every facet of the
software industry. It's becoming an integral part of database
technologies (such as DBMS and ADO), remote procedure call
mechanisms such as SOAP, and business-to-business
Integration and messaging software such as BizTalk™. XML is
showing up in Web browsers and servers such as Internet
Explorer 5.0 and Internet Information Services 5.0, and many
other domain-specific applications.”

“The XML family of standards will emerge as the
dominant technical foundation by year-end 2000,
continuing support of pre-existing HTML documents, but
m used in the creation of new documents and document
. applications (0.6 probability).”




ML Resources




XML Resources

# The W3C's definitive site for XML
http://www.w3c.org/ XML

kMicrosoft's XML site http://msdn.microsoft.com/xml

The XML Cover page
hitp://xml.com/xml/pub/coverpage/newspage.ht

XMLSoftware
http://xmlsoftware.com




