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“If it isn’t on the Web
- itdoesn't exist’

Tim Berners-Lee
Weaving the Web

XML (1999)
A General Introduction

A i
Topics
o What is XML? Definitions
o What is XML, really? Fundamentals
o What are the Parts? The XML Family
o What are the Tools? Technology
o Where does X ML fit? Role
o How is XML being used? Applications
o Where is XML going? Conclusions

Rin Definitions miA XML

What is XML? Perspectives

Share your Data.
And the tool to carry out Micros oft's version
of the future also comes in three words:
Extensible Mark up Language, or XML. By year-end 2003,
Steve Ballmer - Micros oft remembering how things
were done “before XML"
will be as difficult as it is today
XML is rapidly becoming to remember how they wer e done
arequired standard for electronic “before the web'.
business and we consider it a core Gartner Group - 2000
technology within our
Internet platform products
Chuck Rozwat ) The two most important things for
Executive Vice President Microsoft in the new millenium:
Server Technologies Windows 2000 and XML.
Oracle Corporation Bill Gates - Microsoft
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XML
Definitions
o Extensible

a Unlike HTML, X ML provides the tools to create new
markup vocabularies or e xtend e xisting ones

a Markup

a Descriptive markup scheme based on generic identifiers
used to assign names to logica units of content

0 Language
a The grammar to be used in describing document

structures where documents are any form of
human communication
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A XML

An XML Document is a self-documented Data Structure

<?XML version="1.0" encoding="UTF-8" standalone="yes” ?>
<IDOCTYPE invoice [

<IELEMENT invoic e (to, from, po, amount) >
<IELEMENT to (#PCDATA) >

<IELEMENT from (#PCDATA) > Declared
<IELEMENT po (#PCDATA) >
<IELEMENT amount (#PCDATA) > gglfst”ra]
<IATTLIST amount

currency (USD,CA, EURO) #REQUIRED > ]>

govern

<invoic e>
<to>Packet Components</to> Docum ent
<from>Switches Unlimit ed</from>  Content
<po>KNO00 123 A-2000</po>
<amount curre ncy="US D">14,599.00</amo unt>
</invoice>

WA XML Filled a Need

Traditional Systems and Proprietary Formats
had failed to meet the challenges of growing complexity
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Relational Structure

Strict Definitions e e .
e e L!m!te d Access
—_ Limited Use
—
L
Stable Organiz ational L
Boundaries b Rigid
rocesses
[ |

Development Paradigm

#1a XML:The Open Data Format

XML provided the open and intelligent data format
needed by Open Systems

B [ =
<Chapter> ;
Hier archical Structur es m S V\\;gr?a%?ed
Variable Definitions oxML2> | <Chapter> A
plus relational tables i ik ceess
<ltem>Tubbie
e D
<Nono=2'/>

Variable Organizational
Boundaries Multiple

Dynamic d
Processes
Development Paradigm

Limited Control - nfinite, Flexibility - Open S ystems

<Price cat="a'/ a

S/Order>

Tight Control - Limited Flexibility - Closed Systems

XML

More Specific Definitions

0 The Extensible Markup Language (XML)
o XML 1.0 is a World Wide Web Conso rtium

a Recommendation (February 10, 1998)
a XML 1.0 Second Edition (October 6, 2000)

a XML:

a is a simple and platform-independent method
for adding intelligence to interchangeable data

a is an application profile or restricted form of SGML

o XML was the result of a long effort to refine
and simplify SGML




Rin XML

Definitions

0 XML 1.0 states:

“XML is a subset of SGML”

“XML is an application profile or restricted form of
SGML, the Standard Generalized Markup Langu age”
“XML documents are conforming SGML documents.”
“XML 1.0 specifies a syntax created by subsetting an
existing, widely used international text processing
standard, SGML, for use on the World Wide Web”

0 The Goal of XML
a “is to enable generic SGML to be served, received, and
processed on the Web in the way that is now possible
with HTML”

o

o

o

o

HIM

XML and SGML

SGML (1986):
Stand ard
Generalized
Markup “XML isa
Language simplified subset
of SGML
specially designed
DSSSL for Web Applications”
Jon Bosak Father of XML
HyTime Sun Microsystems
XML (1998): Extensible Markup Language
CALS Tables
& FOSI '=> | XSL | | XSLT | XHTML | |XML Schema
HTML | XLink XPath XPointer| |Namespaces

RAA So Whatis SGML?

Definition

0 SGML stands for the
a Standard Generalized Markup Language

0 SGML s an international (SO) standard

o IS0 8879:1986 Information Processing - Text and
Office Systems - Standard Gen eralized Markup
Language (S GML)

a “alanguage for d ocument rep resentation that formalizes
markup and frees it of system and processing
dependencies”

RIA SGML

Introducing Documents to Computers

Publications
Training Manuals
Specific ations
Docum entation
Reports

Corres pondence
Policies
Procedures
Standar ds

Plans

Directiv es
Commentaries
Propos als
Business Forms

HIA

Document Technologies

The Truth
ol

9 B

Hia The Root of the Problem

Proprietary Documents

O Traditional electronic documents
o are produced and maintained in a proprietary and
non-intelligent format
o are simply paper documents in a more rep roducible form
o are printed for use and rete ntion
o assume a static environment and single format use
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"ia Proprietary Markup

Markup oriented to fo rmatting

12 pt. bold Helv etica
| 10 pt. bold Helv etica

Chapter Title

Section Title

8 pt. Times
on 10 pt. leading

8 pt. Times
- on 10 pt. leading

/ 7 pt. Helvetica bold
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Proprietary Markup

Machine Readable Processing Instructions
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Information Evolution

Its not just about Text Documents

a Proprietary Encoding
a have restricted the intelligence, interchangeability and
value of all information

a Electronic Data Interc hange (E DI)
a Vector Graphics
a Product Model Data
a Metadata, Schema and Relations hips
a Business Forms

a Proprietary Encoding
o is a symptom of an older view of the technology world
- one that is becoming obsolete

- SGML

Created to Free Documents

Document Information

Broadening our definition

0 A Document
a is a meaningful organi zation of Information

o is meaningful because itis communicated between
people to achieve specific goals

a combines multiple media types together in an organized
form that people can use

a invokes the generalized structures that underlie the way
we communicate
a this is a fundamental featur e of language and cognit ion

“ Understanding Documents

How We Read

0 The Reader of a Document
o scans the layout and format of the conte nts
o identifies key information items based on the form atting
o determines what kind of document is being read
o determines the rules that apply to this kind of document

o based on these document rules, the meaning of the
document can be understood

This isa memo givingme ingructions (it impacts me directly)

This isan aticle fran areputable source ( can trust its conterts)

This is a piece d fiction (suspend catain expedations)

Q
a
a
a It isa political announcement (the opposite is likely true)
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I SGML

Fundamental Nature

a SGML

o is an attempt to introduce computers to documents and
therefore to the way people think and communicate

a provides the grammar for describing the structure of a
particular type, or class, of documents

o describes a document structure by declaring (or naming)
its possible components and their relationships

RiA Generic Markup

SGML is a formalized implementation of Generic Markup

Procedura Markup Generic Markup
12 pt. bold Helv etica ~ Chapter Title
10 pt. bold Helv etica \\Chapter‘ﬁtle | Section Title
8 pt. Times \\ Section Title |_— Paragraph
on 10 pt. leading [~ —— ]
8 pt. Times ~] — Paragraph
on 10 pt. leading ~———— 1
7 pt. Helvetica bold ~\ Generated Text
1 /

Ria The SGML Experience

SGML allowed complex documents to be processed

<IDOCTYPE SB PUBLIC "-//AT A-BOEING/DTD SB-BOEING-VER2-LEVEL3/EN" [}>
<SBMODEL="757"DOCNBR="757-75-0006" SPL="81205' TSN="0" OIDATE="19940106"
REVDATE="0" CHAPSECT="752" CHAPNBR="75" SEQNBR="0005"
SBTYPE="STANDARD" CHG="N'LANG="EN" REGACT='NO">

<TITLE>

AR - COMPRESSOR BLEED CONTRQL - ENGINE BLEED VALVE EICAS STATUS
MESSAGE SIGNAL REMOVAL - RB211-535 ENGINES

<[TITLE><SBFMATR CHG="N" KEY="SBFMATR218">

<TITLE>

Summary

<[TITLE><SBFMSECT CHG="N" KEY="SBFMSECT231">

<TITLE>

BACKGROUND

<[TITLE>

<PARA>

This servie bulletin gives instructions to remove the engie stability bleed valve
control wnitsignalwhth causes the (L), (R) ENG SURG CONT status message on the
engine indication and crew alerting system (EICAS).

<[PARA>

5l SGML

Introduced the Idea of a Document Type Definition

Q SGML:

o needed a means for formalizing markup so that
computers could:
a check the validity of a file
o automatic ally manipulate the contents of a document based on
rules built into an application
a introduced the idea that there would be a computer-
readable set of rules that would apply to a type of
documents

0 1SO 8879 defines a Document Type Definition as:
“Rules, determined by an application, that apply S GML to
the markup of documents of a particular class”

RIn The SGML Experience

The Outcome

0 The SGML Standard
a Allows tag minimization
a reducing keyboarding c osts and file size
a Allows fundamental features to be adapted
o permitting custom ization to meet ap plication require ments
a Provides a highly flexible language for declaring
document components and their relationships
a Exceptions in the DTD Rules
a An array of Declared Values for Attributes
o the AND connect or
0 These components were difficult to implement
o Developing SGML applications was very expensive

RlA The SGML Experience

The Outcome

a SGML

o Was implemented widely within the Aerospace and
Military sectors
a where money was not the main c onsider ation

o Was not leveraged to address problems with other
document technologies
o EDI
a Graphics
a Product Model Data
a Metadata, Schema and Relations hips
a Business Forms




Rin World Wide Web

Project Charter 1989

0 Objective
o “to allow information sharing within internationally
dispersed teams”
0 Requirements

a “Integrate | nformation from a variety of systems”
o “Provide a simple, common interchange format”
o “Permit inexpensive viewers”

o

“Allow information to be accessed by all hardware and
software platforms”

o

“Permit ke yword searching”
a “Emphasize link navigation for finding information”

miA World Wide Web

HyperText Markup Language (HTML)

a SGML

o used to create HTML Document Type Definition (DT D)
o “SGML is a standard in Hypertext circles” T. Berners-Lee

QHTML proved
o a simple SGML application could support a unive rsal
requirement to share information
a that the full complexity of SGML was not necessary
o that HTML could not adapt to meet all requirements with
only one set of tags
o the use of the HTML DTD was relaxed and prone to error

Ran The HTML Experience

The Imperfect Solution that Changed the World

<HTML>
<HEAD><tile>XML<file><HEAD>
<body bgcolor="#FFFFFF" leftmargin=" pmargin="0" >
<TABLEBORDER="0"CELLPADDING="0' CELLSPACING="0" WIDTH="590" >
<TR><TD COLSPAN="4" VALIGN="TOP">
<P><FONT FACE="Verdana, Arial, Helvetica, sars serif' SIZE="-1">XML stands
for the Extensible Markup Language. Fornally XML is a World Wile Web Consortium
(W3C) Recommendation dated February 10,1998. </[FONT></P>
<P><FONT FACE="Verdana, Arial, Helvetica, sars serif' SIZE="-1">XML is the resultof
an efforton the partofthe W3C to specify ‘a simplified subsetof SGML specially
designed for Web applcatiors. This subset, called XML (Extersible Markup
Language), retains the key SGML advantages ofextersibility, structure,
and validation in a language thatis designed to be vasty easier to learn,
use,and implementthan full SGML...XML has been desgned for maximum
expressive power, maximum teachability, and maximum eas e ofimplementation.”
<I><A HREF="htip/sunsite.urc edu/pub/sur-info/stancards xmitwhy Kk migpps him">
XML, Java and the Future ofthe Web</A></I>,Jon Bosak,1997. </FONT></P></TD>
</TR></TABLE></body></html>

HIA XML

The Answer
a XML

o Offers the ability to create new tag vocabularies
a Hence “Extensible” Markup Language
o Constrains the features of SGML
simplifies processing
(everything that created com plex ambiguity is remov ed)
opens the door to broad ap plic ation sup port
(something SGML never enjoy ed!)
makes univers al br ows er support possible
(allowing brows ers to only look at the instanc e)
makes it attractive to programmers
(passing the desperate Per| hack er test)
maintains the as surance that corr ectness can be enforced
(no more error-handling code)

o

o

o

o

o

XML

Fundamentals

“1% SGML and Correctness
An Unforgiving Mod el
SGML
VALID

An SGML Document must
aways have avalid DTD

and must always be valid VALID
under the rules of that DTD.

INVALID

An SGML Document that
is not valid according to
the applicable DTD
receiv es no further

processing Er?sﬁr?:g
(a fatal error) Validity
and

Portability




Rin XML and Correctness
A More Fle xible Model

XML

Well Formed

All XML documents must, be
well-formed meaning that the
markup is clear and

easily processed.

VALID

VALID

The XML Doc ument is
well-formed and valid
under the rules of

the applicable DTD. Well
Formed
INVALID FOCUS:
The XML Doc ument is not Enabling
well-formed and this Efficient
constitutes a fata| error. Processing

=
s

A

Well-Formed XML Documents

a A Well-Formed Document:
o implements the base requirements as set out

in the XML Recomm endation OEUTmE

o follows these general parameters:
There is a single root element that contains
the complete cont ents of the doc ument title
All Elem ents must hav e start and end tags [
- no omission of end tags

- empty elements are the only ex ception

All Elements are neatly nested
- no overlapping of elements address

header

o

o

author

address ee

o

All Entities referenced within a doc ument

o

must be declared in the DTD body
All Attributes must be in quotation marks

o

Valid XML Documents

0 A Valid Document:
is a Well-Formed document
a has a Document Type Definition (DT D)

a defines every element, attribute and
entity used in the docum ent DTD

follows the rules set out in the DTD
has a root element with a name

that matches the name in the a
Document Type Declaration Document

<IDOCTYPE invoic e [declarations]>

<invoice>content</invoice>

o

o

o

Standalone Documents

0 A Standalone Documernt:

o is a document that can be processed
without the need to access an
externally stored DTD

o can therefore be a Well-Formed
document for which there d oes not

exist an applicable DTD
a can also be a valid document where
the DTD is included within the
document
a The DTD is stored in

Document

the internal subs et

Rin The XML Document

Made up of Two Parts: the Rules and the Content
o SGML Declaration

o defines Syntax, Features

character s ets, SGML Declaration

& process ing param eters
o Not used in XML

DOCTYPEDechration

Document

a A Document Type Definition Type Definition

o defines the rules that will
govern a class of documents

a link ed to an Instance through
the DOCTYPE Dec lar ation

XML Document
Instance
Set of files containing
character c ontent and

XML Markup, entity and
character r eferences

o A Document Instance
o Data and Markup

- XML Declaration

Just could not live without it

0 Optional XML Declaration

o “XML documents may, and should, begin with an X ML

declaration which specifies the version of XML being
used.”

<?XML version="1.0" encoding="UTF-8" standalone="no" _?>

| UCS Transfomation Fomat |

Processing Instruction

UCS - Universal Charader Set




“'"" Document Type Declaration

Definitions

QXML 1.0

o “The XML document type declaration contains or points
to markup declarations that provide a grammar for a
class of documents. This grammar is known as a
document type definition, or DTD.”

|Documenl Type | | External Subset | | Internal Sutset |

<IDOCTYPE TESTSUITE SYSTEM "testcases.dtd" [ >

[ Document Type Deciaration ERE I

Bre e aan vl

“!'% XML, DTDs and Instances

Having different Markup Languages is the Point

XML
DTD DTD DTD
for Invoices for Quotes for Messages
X X Quote
Invoice Invoice 1 Msg Msg
A B ano M M’

Quote
2001

mlA ST
Document Type Definitions
Rules that govern a class of documents
<IELEMENT TESTSUITE (TESTCASES+)>
DTD <IATTLIST TESTSUITE PROFILECDATA #IMPLIED >
i 2 O 6 <IELEMENT TESTCASE S (TEST|T ESTCASES)*>
Doclimients <IATTLIST TESTCASES PROFILE CDATA #IMPLIED >
<IELEMENT TEST (#PCDATA| EM |B)*>
ST e SIATTLIST TEST
URI CDATA #REQUIRED
ID ID #REQUIRED
Governs TYPE (validfinvalidjnotwflerror) #REQUIRED >
<?xmlversion="1.0'?>
<IDOCTYPE TESTSUITE SYSTEM "testcases.dtd" [}>
BealiEii <TESTSUITE PROFILE="OASIS Conformarce Tests,v1.0">
Instance <TESTCASES PROFILE="Sun Microsystems XML Tess">
<TEST URI"valid/dtd00 xml' ID="dtd00' TYPE="valid">
testcasel a.xml Tests parsig ofalternative forms oftext-ony mixed
contentdeclaration.</TEST>
<[TESTCASES>
</TESTSUITE>
A S
Document Type Definition
Declaring the Rules
QThe DTD

Rules, determined by an application, that apply X ML to the
markup of documents of a particular class

. X Logical
o Elements -logical units of data

o Attributes - properties associated with elements
Physical

o Entities - physical units of data

o Notations - the format or data type of units of data

A
XML and Structure
Separating the Different Views of Information
Logical Structure  Physical Structure Formatted
Structure
Document Document
=-—-| Rules I o —
Element
Text o ]
Attribute 1 :
= ———— Text I
e || [
[——— —
Attribute P Text
[——— Text I l—l
Attribute ' 1 I
—— Text . 5
ol Wy
Element Text -
Graphic

o Logical
miA Element Declarations
Building a DTD

0 Each element within aDTD must be declared
usingthefollowing syntax:

<IELEMENT identifier content >
Q The content of an Element can be:

o a “content model” that d escribes the content of the
element
or

o explicitly “declared” as a particular kind of content




of Logical
ah Element Identifiers

Naming Elements

0 Element Name

o Begins with a letter, an underscore (_), ora colon (:),
and may additionally contain digits, periods (.) and

hyphens (-)
a Examples of Element Names
a title (Element type - Title)
a body (Element type - Body)
o para (Element type - Paragrap h)

<IELEMENT Title (#PCDATA)>
<IELEMENT Warning (#°CDATA)>

a Element Names are defined by the users of the data

o Logical
B Element Declarations
Content Model

a The Content Model of an Element Declaration can
describe:
a Character data that might contain XML Markup
a Other elements (structure)
o A mixture of data and elements

a The Content Model consists of:
a A primary Model Group that is required

<IELEMENT identifier (model group) >

Logical
i Model Group for Data

#PCDATA

0 The Model Groupfor Datathat may contain XML
Markup (i.e. entities and elements) is:

L. #PcDATA) —!

RN

| Reserved Name | dertifier (RN) | | Keyword |

Examples: <[ELEMENT date (#PCDATA)>
<IELEMENT note (#PCDATA)>

Logical
'™ Model Group for Structure

Elements within Elements

a The Model Groupfor Structure is:

| Markup Declaraion Open (MDO) | I Connector |

<IELEMENT doc (head, body )>

N

| keyword | | Element Name | | Markup Declargion Close (MDC) |

The Element “doc” is made up of an Element
“head” followed by an Element “body ”

Logical
“'"" Model Group for Structure

Connectors

0 The order of elements within a Model Group is
detemined by Connectors:

a , Sequen ce connector
Elements must occur and in the order indicated

a OR connector
One and only one of the elements can occ ur (a choice)

Logical
“'"" Model Group for Structure

Using Connectors

0 Sequence Connector
<IELEMENT play (beginning, middle, end) >
a OR Connector

<IELEMENT tumn (left | right) >




Logical
“'" Model Groups for Structure

Combining Connectors

0 Connectors can be used in combinationto describe
complex structures

0 Group Open (GRPO) and Group Clase (GRPC) “()”
delimiters are used to apply connectors to nested
groups

<IELEMENT pizza (crust, (tomato | (anchovies , peppers)))>

Element “pizza” is made up of “crust” followed by either “tomato” or
“anchovies” followed by “peppers”

Logical
“'"" Model Group for Structure

Occurrence Indicators
0 Elements and Groups can befolowed by an
Occurrence Indicator.

a? Optional -0 or 1
The element may occur once or it may not

o+ Required and Repeatable - 1 or more
The element must occur and may occur mor e than once

a* Optional and Repeatable - 0 or more
The element may occur and, if it occurs, may occur more
than once

[u] No Occurrence Indicator - one and only one

The element must occur once and only once

Logical
' Model Group for Structure

Using Occurrence Indicators

o Optional Occurrence Indicator
<IELEMENT para (title?, parate xt, note?) >

0 Required and Repeatable Occurrence Indicator
<IELEMENT chapter (title, section+, annex+) >

0 Optional and Repeatable Occurrence Indicator

<IELEMENT procedure (title, task, test*) >

Logical
'™ Model Group for Structure

Using Occurrence Indicators with Groups

a Occurrence Indicators can be applied to Groups

<IELEMENT lesson (title, objective, para+, (question, ans wer)+,
review ?)>

The Element “less on” is com pris ed of an Element “title”, followed by an
“objective”, followed by one or more “para” Elements, followed by one

or more occ urrences of a “question” followed by an “answer”, followed
by an optional “review”.

Combining connectors, occurrence indicators and groups can be used
to describe highly complex yet highly rigor ous information structur es.
These structures, being rigorous, can be process ed programmatic ally.

o Logical
e Mixed Content

A little chaos

0 A content model which contains both #P°CDATA
and Elemernts is said to hav e Mixed Content (it
mixes data and structure)

<IELEMENT p ((#PCDATA)| b |i| a| img)*)>

<IELEMENT text
((#P CDATA) | emph | xref | ftref)*)>

Optional Repeating OR groups are required for Mix ed Content in XM L

Generally used within DTDs to represent the content of elements that will
embody lar ge quantities of authored c ontent.

Logical

Declared Content

a Element Content
o can be a “content model”,
or
o can be explicitly “declared” as a particular kind of
content

a There are two types of explicitly “declared”
Element Content
a EMPTY
a ANY




Logical
A
A

Declared Content
EMPTY

0 A declared content of EMPTY (key word)
o Means that the element has no content
a The end tag should be omitted but may not be

a often used as a place holder that a processing
application will use to insert information

<!ELEMENT break EMPTY>
In the Document instance:

<front><brea k/><preface>...</preface></fro nt>
<front><brea k></brea k><p reface>...</preface></front>

Logical
A
A

Declared Content
ANY

0 A declared content of ANY (key word)

o ANY means that any Element declared in the DTD

referenced by that DOCTYPE declaration is allowed
inside the Element as well as #PCDATA

<IELEMENT doc (chap)>
<IELEMENT chap (title,p+)>
<IELEMENT title #PCDATA)>
<IELEMENT p ANY>

This declaration for p is equivalent to:

<IELEMENT p #PCDATA | doc| chap]| tite| p)* >

Logical

Document Instance

Elements

0 The Elements are used in instances in accordance
with their hierarchical position

Start Tag Start Tag Open
\<mem0>‘_ Tag Close

End Tag End Tag Open
\</memo>'— Tag Close

STAGO | start Tag Open

\<graphic/> -— Empty Tag Close

Empty Tag

Logical

The XML Experience

Neatly Structured Data

<?xml version="1.0" encoding="iso- 88 59-1"?>

<IDOCTYPE hansard SYSTEM "../hansard.dt d">

<hansar d hansard- language="en">

<front>

<facepage day="15" year="1999" month="November" day- nam e="Monday"/>
<preface><text id="x000001">The House met at 11 a.m.</text></preface>
</front><hansard-bo dy><intro><prayer/></intro>

<order id="00001" rubric="pr ivate-m emb ers-business"

catchline="Private Mem bers' Business">

<title>Private Members' Bus iness</title>

<floor-language language="en"/>

<timestamp id="t1105" hour="11" minutes="05"/>

<subject id="s 000 1"><title>International Circ umpolar Commu nity</title>
<content id="c0001"><motion id="m 0001">

<person-s peaking>Mr. Laliberte (Churc hill River, NDP)</pers on-sp eak ing>

Logical

The XML Experience

A Simple Syntax for DT Ds

<!ELEMENT hansard (front?,hansar d-body,rear ?) >

<!ELEMENT front (facepage,preface?) >

<!ELEMENT hansard-body (intro, order+) >

<IELEMENT rear (appendix+,toc,back-page) >

<IELEMENT facepage EMPTY >

<IELEMENT preface ((text | quote | list | table | pause | timestamp |
floor-language | procedur al-text | disposition |
editors notes | intervention | division | motion)+) >

<IELEMENT intro ((prayer | pause | timestamp | floor-language |
procedur al-text | disposition | editorsnotes | text |
interve ntion)+) >

<IELEMENT order (title?, (pause | timestamp | floor-language |
procedur al-text | disposition | editorsnotes | subject)+) >

<IELEMENT person-speaking (#PCDATA) >

<IELEMENT quote (#PCDATA | brk | format | xref | lang)* >

Logical
b Attributes
Adding Information to Elements
a Attributes
o An Attribute is a property which can be associated with
an Element

o An Attribute allows the occurrence of one element to be
distinguished from another

o Examples of the role that attributes can playin a
document instance (depending on the application):

<title tocentry="y"> (flags the title to appearin TOC)

<img src="http://www. xmlpain.com/logo.gif"/>
(indicates a graphic to be retrieved)




Logical
A

Attributes

Typical Uses
0 Attributes add information about elementsthat will
be used by an application

<memo status="d raft”>
<artwo rk effectivity="modelA1">

0 Attributes can indicate the functionality to be
appliedto an Element

<emphasis style=‘italics">these words</emphasis>
<change type =“delete”>this phrase</change>

Logical

miA Attributes

Specifying Attribute Values in an Instance

a Attributes appear within aDocument Instance
inside the starttag of the Element it is qualifying

\<Name attribut/e(:‘VaIue” > .—

Value Indicator \ -
Attribute Value
Element Nane

<date day="fri” moon="full”>13 Apr 92</date >

Logical

Attribute Declarations

Example

0 A declarationfor asingle attribute that is
associated withthe Element transaction:

Attribuite Type
e [

<JATTLIST transaction security (u,c,s,ts) “u™

/ / |

Default Value

<

Logical
A
Attribute Declarations
0 All Attributes must be declared
Q Attributes are associated with an element
with an attribute-list declaration
0 The sequence within an ATTLIST is amitrary
l MDOI l Element Nane I lAlmbuenge I l Default Valuel
<IATTLIST element [ l MDC
/ attname attType default ‘J
[ attname aitType default>
Logical

Rin Attribute Declarations

Default Values

o Default Value Key words

a identifies what the parser should do if no value is
declared

a #REQUIRED - The Attribute must be specified. No action will be
taken to default a value

a #IMPLIED - The Attribute is optional. If no value is declared, the
parser will not assum e a value

a #FIXED - The parser will aways assume the fixed default value,
regar dles s of what may be added to the instance

Logical

Attribute Declarations
Attribute Types

o XML allows for only certain attributety pes
CDATA - Character Data (string)

NMT OKEN - single name token

NMT OKENS - a series of name tokens

o

=}

[=)

o

ID - Identifier value (unique within an instance)

IDREF - Identifier Reference

IDREFS - series of Identifier References

NOTATION - a selection from Notation Names
ENUMERATION - a selection from group of NMTOKENS
ENTITY - Entity reference

ENTITIES - a series of Entity references

o

o

[=)

o

o

o




of Logical
"ia Attributes

Special Case: ID/ IDREF

0 Attributes can be used to identify an Element and
then establish a referenceto the Element

<figure ID="A10019039J"> This relat ions hip
can become a
hypertext link or a
generated note as in

(See Figure 6.1)

<figref IDRE F="A10019039J">

Q The ID Value will be validated as unique within the document
instance in which it occurs

Q The IDREF Value will be validated as an existing ID Value
on an Element within the same document instance

Logical
HIA

Attributes

Special Case: Entity Reference

0 Attributes can identify the name of an entity whose

content isto be processed at the point wherethe
entity reference is made

<graphic boardno="700909B" />
When the attribute type is declared
as an Entity Reference, then the
name included as the attribute value
will be validated as a declared entity

<IENTITY Z00909B SYSTEM"Z00909B.tif" NDATA tiff>

: This is the most common way to
I‘-_ . referenc e unpars ed exter nal entities
such as graphics or media segments

Physical
Entities
Definition
O Entities
a are used as shorthand in the DTD or in the Document
Instance to reference separatel y stored units of data

o are used to reference separate files
a XML data (parsed)
a Non-XML data (unparsed)

o are used to enter special characters that cannot be
keyed in on a ke yboard

Physical

Entities

Definitions

Q Entities are classffied into
a Internal (entity value provided in the DTD)
o External (entity value is stored outside DT D)

Q There are two types of Entities
o Parameter (used in the DTD)
o General (used in a Document Instance)

a Entities are also either
o Parsed (contents treated as replacement text)
o Unparsed (non-X ML data handled as pera NOTATION)

Physical

Entity Definitions

Defining the content of an entity

0 The content of an entity can be:

a an entity value provided in the entity declaration in the
DTD (internal)

In the DTD: <IENTITY Ih “Locking Hard ware">
In the Instance: <step>Remove & Ih;</step>

Becomes: <step>Remove Locking Hardware</step>
a an identifier that “points to” the entity content (e xternal):

SYSTEM ldentifier:
<IENTITY logo SYSTEM “http://www.xiacor p.com/lo go.gif">

PUBLIC Identifier (always followed by SYSTEM identifier):
<IENTITY notice PUBLIC "-//XIACORP//TEXT Notice//EN"
“http://www. xiaco rp.com/n otice.txt” >

Physical
Parameter Entities

Definition

0 Parameter Entities are declared and referenced in
the DTD as a meansto organize and manage
markup declarations

o The Structure of a Parameter Entity Declaration is:

Parameter Ertity lLiteraJ LIT I

MDO ReferenceOpen MDC

<l ENTTY % name “Definition” >
Keyword w
o Elsewhere in the DTD the entity is referenced as %name;
which is replaced by the content of the entity d efinition




g Physical
“'" General Entity Declarations

Definition

0 General Entities are declared in the DTD and
ref erenced in the Document Instance
a The Structure of a Ge neral Entity Declaration is

Literal (LIT)
—
\ The content of the Entity
<IENTITY name “Definition” > Definition can be:
a. Provided inter nally
/ I in the Entity Declaration

b. Referenced as external
content using a System
Identifier or a
Public Identifier followe d
by a System Identifier

l Keyword I l General Ertity Name I

o Physical
“'" " General Entity Reference

Pulling content into a document instance

0 The General Entity is referenced in the Document
Instance:

—

| Entity ReferenceOpen (ERD) |

| Reference Close (RE-C) |

&name; ~—

Examples:
Declared Entered Rendered
<IENTITY capabbr “xiacorg> &corpabbr; xiacorp

<IENTITY cortact
“www. &corpabbr, com™  See &cortact;  See www. xiacap.can

Physical

Unparsed General Entities

Enabling Multimedia

0 Externa General Entities can reference
unparsed (non-XML) data
o Graphics or Multimedia objects

0 ANOTATION is used to declare basic processing
information so it is available to the application
attempting to process the Unparsed data

<INOTATION TeX SYSTEM*"“../TeXView.exe">

Physical
HIA .
Parsed General Entities
Using External General Entities to reuse content
doc.xml chapter2.txt
<chapter>
<doc> &modulel;
<chapterl>content I ...</chapter>
...<[chapterl>
&chapter2;
</doc> modulel.txt
<module>
content
In the DTD: ...</module>
<IENTITY chapter2 SYSTEM “chapter2.txt”>
<IENTITY modulel SYSTEM “modulel.txt"™>
Physical
A . . -
Using Notations and Entities
Enabling Multimedia
o Example

<? XML version="1.0" encoding="UTF-8"?>
<IDOCTYPE doc SYSTEM*“doc.dtd” [
<IENTITY figl SYSTEM “figl.tif” NDATA tiff> ]>
<doc>...

<graphic boardno ="fig1"/>

</doc>

In the DTD:

<INOTATION tiff SYSTEM*“../rasterview.e xe">

Physical
Document Instances

How they pull the pieces together

<IEENTITY Z000005-1if SYSTEM "Z000005a.tif' NDATA fif >
<INOTATION iiff SYSTEM *“..rastervew exe”>
Docum ent <IELEMENT graphic EMPTY >

Type <IATTLIST graphic
boamdno ENTITY #REQUIRED
alignto (top firstbottom/ast) #IMPLIED
scakfit NMTOKEN #IMPLIED
l scabwd NMTOKEN #IMPLIED >

Definition

<?XML version=1.0"7>

Docum ent <IDOCTYPE assemby SYSTEM"assembly dtd” [>
Instance <assembl>

<diagram><figure id="G000001-AA04">

<tile>Suspension System Assemb} <fitle>

<graphic alignto="top" boardno="2000005-tif’

scalefit="1"scabwd="504"/><figure>

</diagram>

<fassenbly>




Physical
Rin XML and other formats

Including unparsed entities

<?XMLversion=1.0"7>

Docum ent <IDOCTYPE assembly SYSTEM"assembly dtd">
Instance <assemby><diagram><figure id="G000001-AA04">

<tile>Suspersion System Assembl <fitle>

<graphic alignto="top" boadno="7000005 tif"

scalefit="1"scabwd="504"/><figure>/diagram>

<lassenbly>

Z000006a tif

Formatting

mlA
Summary

a XML

o A World Wide Web Consortium Recommendation

a An application profile, or restricted form, of SGML, the
Standard Generalized Markup Language

o Provides the benefits of SGML to Web applications in a
manner that is simple to implement

o Is extensible (like SGML) and provides the mechanisms
whereby users define their own markup languages

HIA :
The XML Family
XML Implementation Components

WL ettt
- L

Semantic Web: XML Foundation Application

XSL XSLT XLink .

(Display) (Transform) (Relate) Coiltpciens
XPath XPointer XQuery o 3
| (Address) (Address) (Address) IREFICVE SEriEss

XML Schema || Namespaces

(Describe) (Classify) EminEmeEs] g

XML (1998): Extensible Markup Language Basic Gramm ar

HlA
The XML Family
of Companion Recommendations
A )
The XML Universe
Markup Languages: Vocabularies
Volc&ML wmL || soap || smiL svG || xHTmL
Commangd Wireless | |[Messaging| |Multimedia || Graphics | |Web pages}
0settaNe| Semantic Web: XML Foundation HL7
Supply Health
XSL XSLT XLink
OFX (Display) (Transform) (Relate) BizTalk
Finance XPath XPointer XQuery Microsoft
XMI (Address) (Address) (Address) b XML
Metadaa XML Schema || Namespaces bnited Natio ns
(Describe) (Classify)
XML (1998): Extensible Markup Language

SGML(1986): Standard Generalized Markup Language

A XSL

XML Implementation Components

0 Extensible Stylesheet Language (XSL)
a Working Draft dated October 18, 2000
a An advanced language for expressing stylesheets

a Stylesheets entail transform ations (markup and data
manipulation) and formatting s emantics (rendition instructions)

<xsltemplae mach="name™
I <p gyle="fort-size: smaller;
i) margin-top: @ margin-bottom: 0>
<atargd="summay'>
<xsl:attribute name="href'>
<xsl:value-of select="@xlink: href"/>
<Ixsl:atribute>
<xslvalue-of select="@xlink:ttle">
<Ja>
</p>
</xsl:template>

Example: W3C XSL Spec




Rin XSLT

XML Implementation Components

0 XSL Transf ormations (XSLT)
a W3C Recomme ndation dated Novem ber 16, 1999
a The spec fication defining the language for transforming XM L
Documents into other XML D ocum ents

a A subset of XSL that defines transform ations using well-for med
XML doc uments

<xsl:template match="fac epage">
<xslif test="toc/@language[.='en]">

<p class="toc_contents">CONTENTS</p>
<p class="toc_date">
<xsl:value- of select="@day-name"/>,
<xsl:value- of select="@month"/>
<xsl:value- of select="@day"/>,
<xslvalue- of select="@year"/> </p>...

miA XLink

XML Implementation Components

a XML Linking Language (XLink)
Candidate Recommendation July 3, 2000

XLink allows elements to be ins erted into doc uments to describe
relations hips between res ourc es and s ub-re sourc es

Replacing the humble uni-directional anc hor tag <a href=""></a>
XLinks will implement:

o

o

o

o

- bi-dir ectional links
- link metadata
- link be hav iour

<my:crossReference
xmins: my="http://example.com/"

- out-of-line links xr_nln.s.xllnk" _http./"/vvww. wa3.or g/199 9/xlink
xlink:type="simp e
that can be N . .
xlink: href="stude nts.xm!
managed AR P
indl dent xlink:title="Student List
indep en dently xlink:actuate="onR equ est">

Current List of Students
</my:crossReferenc e>

.

RiA XPath

XML Implementation Components

0 XML Path Language (XPath)
W3C Rec omme ndation dated Novem ber 16, 1999

A foundat ion language for addressing parts of an XML
Docum ent

Developed for common us e within bot h XSLT and XP oint er

XPath uses a compact non-XM L syntax suitable for use wit hin
URIs and XML Attribute Values

o

o

o

o

Provides mechanism to ide ntify a spec ific doc ument com po nent
through a loc ation path and a boolean or value bas ed test
child::* seleds all elemert children d the cortext node
child:: para[position(Flast(] seledsthe last parachild of the context node

child:: para[ position(Flast()-1  seledsthe last but one parachild
d the cortext node

REA XPointer

XML Implementation Components

a XML Pointer Language (XPointer)
o Candidate Recommendation dated June 7, 2000
a An extension to the Uniform Resource Identifier (URI) reference
a Extends referencing into “sub-resources” (e.g. fragm ents)

a To provide an addr essing method that operates without a need
for a physic al target ident ifier existing on the sub-res ource

a Based and Extends the XPath Recommendation adding:
— points and ranges to be addressed as well as nodes
— information location using string matching

— addressing expressions to be used in URIs as fragment
ide ntifiers

string-rang e(//title,”Yuri R ubinsky")[17]

Returns the 17th occ urrence of “Yuri Rubinsky” within a Title Ele ment

HIA
' XQuery
XML Implementation Components
o XML Quelry language

Requirements Working Dr aft August 15, 2000
Data Model Working Draft May 11, 2000

o

o

The objective is the development of a data model for XML
Documents, a set of query operat ors, and a query language
based on thos e operators.

o

o

Sets of XML Docum ents would be queried like a dat abas e
Results would be extracted and returned for processing

Queries could be issued against relational databases with
results retur ned in XML for proc essing

o

o

miA XML Schema

XML Implementation Components

o XML Schema (Structures and Dataty pes)
a Working Draft Status April 7, 2000
a Schema Structures (Part 1) defines an “instance- bas ed” method
for describing doc ument structur es and c ontent
a Schema Datatypes (Part 2) defines an “instance-based” method
for defining the datatypes that can exist in XML doc uments

<ElemertType name = "primaryKey" contert = "etOnly" order = "seq™
<AttributeType nam ‘name"” dttype= "sring" required = "yes'’>
<AttributeType nam ‘linkName" dt type = "id" required = "yes'’>
<AttributeType name= "enabled" dttype= "enumeration" d:values= "yes no"
required = "yes'/>
<dtributetype= "name"/>
<atributetype = "linkName'’>
<atributetype = "enabled"/>
<elemert type = “columnLink" minOccurs = "1" maxOccurs= "*/>
</ElementType>




o Namespaces

XML Implementation Components

a XML Nam%paces
a A W3C Recomm endation dat ed January 14, 1999

o

“An XML nam espace is a collection of names, identified by a URI
referenc e, whic h are used in XML doc uments as element types
and attribute nam es” W3C

o

Intended to allow data from different sources, which may have
identical names but follow differ ent rules, to be mixed together
Allows element instanc es to declare their “par ent” markup
languages (voc ab ular ies)

o

<x xmins:edi="http://ecommer ce.org/sc hem a'>
<edi:pric e units="Euro™>32. 18</edi: price></x>

The nam espac e for the element price is http://ecomm erce.org/sc hem a

XML
Available Technology

XA

DTD Creation Tools

0 Applications designed to helpDTD Developers

a Offer a graphical view of aDTD and provide
analytical reports (e.g. attribute usage)
0 Examples:
o Near & Far - OpenText Corporation
a View, create and edit DTDs graphically
a XML Version
a XML/ SGML Version
a XML Authority - Extensibility
o Schema Central - X ML Solutions
a Schema Management and Conversion
a Document Architect - ArborText Inc.

1 &
DTD Creation Tools
0 Near &Far
B
| It
1 A& .
XML Editors
a XMetal
T ——— |
Fabr b8 = v I e -
g g '
I-- HEE
I ———
o+ o & i

HIM

XML Editors

o Examples

XMetaL 2.0 - SoftQuad

o EPIC (ADEPT Editor) - ArborText
Documentor 2.4 - Exosoft

EditTime 3.0 - TimeLux

XMLSpy 3.0 - Icon Information Systems
Xeena 1.2 - IB M Alphawo rks

Mo rphon (Beta) - Lunatech Research
XML Notepad - Microsoft

GRIF Editor - Infrastructures for Information (141)
QuickSilver - Broadvision (Interleaf)

XM Pro -Vervetl ogic

o

[=)

o

o

o

[=)

o

o

o




HIA Conversion to XML

Adding Intelligence to Documents

w7 L [ [
Anal ysis Conversi_oy Test
]_' DTD /Data Rules Conversion (1%)
e
Text l
Editing Volume Testl
Manual 1
Validate "J_‘ l

XML Parser Conv ersion

Quality | Prototype | —, i
; ———

A
XML Conversion Tools

0 Examples
o Omni Mark - Omni Mark
o Balise - AIS Software (eBT)
a Note: Inso bec ame Electronic Business Tec hnologies (e BT)
o DynaTag - Enigma
o Rainbow Maker (RTFto Markup) - Public Domain
o FastTag - OpenText (not suppo rted)
o IntelliTag - Corel WordPerfect (not suppo rted)

HIA
Parsing and Validating XML
SGML Doc ument Parser Output
test.xml Om ni Mark
<IDOCTYPE test [ OmniMark4.0.1

<!ELBMENT test (A,BC)>
<IELEMENT A (#°PCDATA)p
<IELEMENT B (#PCDATAp

Copyiight, (C) 1988-99 OrmiMark
Technologies rporation
Warning on line 6in file

<IELEMENT C(#PCDATAp test.xml

1> A start teg isnot allowed atthe
<test> currentpoint

<A>Content</A> Theelementis“C.”
<CContent</C> Theopen elementis“TEST".
<B>Content</B> Thefollowing element can start: “B”
</test>

XA

Parsers

a Examples

Omni Mark - Omni Mark Technologies

Mark-it - Sema Group

NSGMLS / SP / XP - Public Domain (James Clark)
Microsoft X ML Parser - Microsoft

a JAXP (Java) - Sun Micros ystems

Oracle XML Parser (Oracle 8i r3) - Oracle

o Xerces (validating) - Apache X ML P roject
IBM XML Parser for C (based on Xerces) - IBM
IBM XML Parser for Java (validating) - IBM
Many more: mostly non-validating

[=)

o

o

o

o

o

=}

o

RIn XML Publishing

Even on the Web!

o g o s XML Data .
= m formatted with
XSL and CSS
Hause of Commons e bates - March 2000

wiiiu b
[

RlA XML Publishing

Mapping Formatting to Structure

Fomatting
Specif ication

Structure

Output

12 pt. bold Helv etica
o ~

10 pt. bold Helvetica _| ChapterTitle
v T section Tite

8 pt. Times

on 10 pt. leading

_»8 pt. Times
on 10 pt. leading

7 pt. Helvetica bold

(Generated Text)




HIA

Multi-format Publishing

Conversion $000

9 CD ROM

" XML _
L ™ Conversion $000 Printed
== -3 ? Documents

N —r
-

HIM

XML Repositories
Classica

o Examples:

BladeRunner/Info rmation Manager -Broadvision (Inte rleaf)

Astoria - Chrystal Software

Parlance Content Management - X yEnterprise

Poet Content Manager - Poet Software

Tamino - Software AG

WorkS MART - OpenText Corporation

Engenda / DynaBase - eBT

V/5 Content Manageme nt Server - Vignette

4i Content Management - Documentum

Expressroom - Worldweb.n et

XML Canon - E xtensibility (Beta)

[=)

o

o

o

=}

o

o

o

=}

[=)

o

Multi -for mat
Publishing Conversion $000
is now the Database
norm
Conversion $000
HlA

XML Repositories

Other Models
0 XML in SQL Databases:
a LivePage - Janna (SQL database)

o XBase - Eidon (SQL database)
a Oracle 8i r3 - Oracle

o SQL Server 2000 - Microsoft

Q Text Databases

a BASISplus - OpenText Corporation
a TextML - IXIASOFT

a SIM- Aspect Computing

XA

Role
Where does X ML fit?

Rin XML and Java

Made for Each Other

» XML

i
Portable Pracesses (3] Metaphor Portable Data
Moderate {5 Openness Complete
Resistance C:l Microsoft Strong Support

Procedural Progranming C:l Dev elopment Declarative Scripting

From Client to Sewver c:l Domain From Server to Client

0030300

Moderating c:I Hype Growing

Modifi ed f ro m:_GartnerG roup 2 000

HIM

The XML
Data Type

Its just a
data type!

']
XML does —
not do anyt hing

It can be
aways read...




HIA

The XML
Data Type

XML must
always be
interpr eted

XML must
always be
process ed

mlA

The XML
Data Type

Application Logic
can be applied to
XML

XML can also be used
to describe or

declare paramet ers for
application logic

HIA

The XML
Data Type

In complex systems
XML can play arole
at each level

L e P

The Modern Reality:
Complex Systems are
aways loosely coupled

XML:

The WD40 or

Duct Tape of
System Integration

A

The XML
Data Type

XML is the last
Data Type

It is extensible and
based on human
communication
structures

There is data that
can only be described
in XML

RiA XML in Practice

One Piece in a Larger Puzzle

L 4

mlh XML in Practice

One Piece in a Larger Puzzle

XML Messages
can appear crude
but they will
always work

XML can be used to define the message format for al
information exc hanges

This requires that each node has
an inter pretation ability

Raising the

level of automation
being applied

reduc es the recur rent
work load

For known and repeated interchanges
Applications Components are implem ented to handle
the full trans action




5N in Practice
One Piecein alLarger Puzzle

Raising the
lIlII level of automation

still further
provides additional

L -_J ben efits

Many Mess age Brokers and Applic ation Integration Portals
use XML internally to exc hange and transfor m data

The Broker provides for complete trans action settlem ent

miA XML in Practice

One Piece in a Larger Puzzle

f
lIIII can b(-z(tr\lllwlé
=

prototyping tool
for new int erfaces
Change is the only constant

Adding new nodes can be handled initially with XM L
and node s pecific handling procedur es

RAA XML in Practice

One Piece in a Larger Puzzle

messages can be
used as a form of
docum entation for

'=‘—_J the more highly
automated

compo ne nts

'Ir XML
/

Automation can be incrementally rais ed for eac h connection

Note that the “low tech” XML me ssage remains as the “back up”
in a fault tolerant environment

RIA XML in Practice

One Piece in a Larger Puzzle

T

f
XML
II-":‘_F- a messag es

can be us ed
to implem ent

'= - I connections not

worth higher
automation

— or too difficult to

implement

XML Messages are independent of the transaction m ethod
so they work fine within a sneak er-net

RIn Applications

How is XML being used?

RlA Applications

What is XML used for? Interchange
i .. . ’
g
Cons umer Personalized
Transactions Multime dia
Publishing
Information
Interchange
Information Managem ent, Application Integr ation
Discov ery and Retrieval




g Voice XML | =5 Ny

0 Voice Extensible Markup Language
a Initiative led by IBM, AT&T, Lucent, and Motor ola

a Designed for creating audio dialogs with sy nthesized speech
and speec h recognition

a web enabling interactiv e voic e response app lications

.
<?XML version="1.0"?>
Dﬂ <vxml version="1.0">

VoiceXML Interpreter <form><field name="drink">
Context <prompt>Coffee or Tea?</prompt>

<grammar src="drink.gram”
type="applic atio n/x-jsqf"/></field>

<block><submit next="http://www.dr ink.com” />
</block></form>

o1

A

WML

0 Wireless Markup Language
o Component of the Wireless Application Protocol (WAP)
o Markup Language designed to support
o data exchange and rendering in wir eless ap plic ations
a small bandwidth transmission requir ements
o interaction descriptions for im plement ation of different devices

<?XML version="1.0"?>
<wmlb>
<card id="abc” or der ed="true">
<p><do type=“accept”><go href="http://www.xyz.org" /></do>
X: $(X)<br/>
Y: $(&#59:)<br/>
Enter Name: <input type="“text” name="“N" />
</p></card></wml>

1A
RosettaNet

a Technology Supply ChainIntegration

a similar to, and subsuming, the Pinnacles Initiative in the
semi-conductor industry
a Provides a methodology for b uilding interchange solutions

A

SVG

O Scalable Vector Graphics

o W3C Candidate Recommend ation No vember 2, 2000

o A language for describing 2-dimensional graphics in XML
vector graphic shapes, images and text (XML)
grap hics animation

o

o

<?xml version="1.0" standalone="no"?>
<!DOCTYPE svg SYSTEM "http://www.w3.0rg/TR/2000/C R-SVG-
200011 02/DTD/sv g-20001102.dtd">
<svg width="5cm" height="5cm">
<desc>Two groups, each of two rectangles</desc>
<g id="group1" style="fil:r ed">
<rect x="lcm" y="1cm" width="1cm" height="1cm" />
<rect x="3cm" y="lcm" width="1cm" height="1cm" /> </g>
</svg>

A

ICE

o Information and Content Exchange

a Creates a common language and protocol for the
automatic exchange of content assets
o Integrating web assets from the p erspective of users:
a Individual and corporate consum ers
a Syndic ation Servic e Providers (Web S uper stores)
a Content Developers and Owners
a Designed around a set of specific transactions were
content is either sold, resold or licensed.

<ice-respons e request-id="1998-07-05T02:03:45@nr 3.com-1" >
<ice-code num eric="200" phras e="OK" message-id="1998-08-
11T12:34:56@ xyz.com-1" >

</ice-code> </ice-res pons e>

= IKnowl edge Management
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Conclusion

Where did XML come from and where is it going?

Memex

A

Control Systems

Applying Automation




Rin Internet

Connecting Organizations

i

A CALS

US DOD tackles the problem head-on (1985)

INTERM SOLUTION

Supplier Client Supplier Client Supplier and Client

HIA SGML

Standard Generalized Markup Language
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REA World Wide Web

Where there’s a Will there’s a Way
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Value of

XML
Critical /

Important

Useful
Data Information Knowled ge Appl ic'ati on
Complexity,

Opportunity: XML can support adv anc ed ap plications
Risk: XML can be under estimat ed in its us efulness,
power and the complexity it can give rise to.

Scope, Life Span
and Strate gic Value




..the rest
are details




