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Learning Objectives
This session provides an overview of XML and how it can be used in 
clinical information systems

Specific learning objectives are to:

1 Understand the history and scope of XML standards

2 Become familiar with the three key components of XML

3 See how XML is used to represent electronic health records

4 Identify the major published XML vocabularies for EHR
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XML and Clinical Information Systems

• XML and Clinical Information Systems

• Representing Structured Data in XML

• Validation and Transformation of XML

• Electronic Health Records in XML

• References and Further Reading
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Information Sources

• Sources are listed in the references at the end of 
these slides

Where consensus on definitions or descriptions
Is required, these have been taken from Wikipedia.

Retrieved October 2010.

Some definitions and descriptions have been 
taken from quoted resources.

Retrieved October 2010.
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XML and Clinical Information Systems
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Open Health Informatics
• Open Health Informatics is a term used to describe an approach 

to implementing Clinical Information Systems using

– Open standards

– Open source software

– Open systems interfaces

– Open development processes

• XML is an open standard for structured data representation which 
underpins many other (healthcare) standards

• It is a key enabler of open system interfaces

• (and there is a wealth of open source software for creating, 
managing and processing XML)
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Its Not What You Say….

Don'tletchildrenbreatheyoursmoke.Childrenexpose
dtopassivesmokingexperiencemoreseriousillnesses
suchaspneumonia,middleearinfectionsandasthmaa
ttacks.Babiesexposedtopassivesmokingareatgreat
erriskofSIDSSuddenInfantDeathSyndrome).Youca
nquitsmoking.CallQuitline131848,talktoyourdoctor
orpharmacist,orvisitwww.quitnow.info.au
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Its How You Say It!

• Adding proper structure and presentation to the content of what 
you are saying makes it easier to understand

• This is as true for machines as it is for humans

Don't let children breathe your smoke.

Children exposed to passive smoking experience more 
serious illnesses such as pneumonia, middle ear 
infections and asthma attacks. 

Babies exposed to passive smoking are at greater risk 
of SIDS (Sudden Infant Death Syndrome). 

You can quit smoking. Call Quitline 131 848, talk to 
your doctor or pharmacist, or visit 
www.quitnow.info.au

Don'tletchildrenbreatheyoursmoke.Childrenexposedto
passivesmokingexperiencemoreseriousillnessessucha
spneumonia,middleearinfectionsandasthmaattacks.Ba
biesexposedtopassivesmokingareatgreaterriskofSIDS
SuddenInfantDeathSyndrome).Youcanquitsmoking.Ca
llQuitline131848,talktoyourdoctororpharmacist,orvisit
www.quitnow.info.au
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Don't let children breath your smoke.

Children exposed to passive smoking experience more serious illnesses such as pneumonia, middle ear 
infections and asthma attacks. 

Babies exposed to passive smoking are at greater risk of SIDS (Sudden Infant Death Syndrome). 

You can quit smoking. Call Quitline 131 848, talk to your doctor or pharmacist, or visit 
www.quitnow.info.au

Documents, Content and Markup

• Electronic information is usually handled in ‘files’ 
– managed by the computer file system

• We will use the more generic term ‘document’, rather than ‘file’
– that’s what the XML standard calls them

• An electronic document contains the information
– we will call the information in a document its ‘content’

• And can contain additional codes with instructions on how to 
understand the content
– Those additional codes are called ‘markup’

(Don't let children breathe your smoke.) – [this is the main message we are trying to get across!]

¶
Children exposed to passive smoking experience more serious illnesses such as pneumonia, middle ear 
infections and asthma attacks. 

¶
Babies exposed to passive smoking are at greater risk of SIDS (Sudden Infant Death Syndrome). 

¶
You (can) – [emphasis on this word] quit smoking. Call (Quitline 131 848) – [this is a phone number], talk 
to your doctor or pharmacist, or visit (www.quitnow.info.au) – [this is a URL]
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What Is XML?

• is separated from content
– using a defined syntax for marking up structure

• is logical
– not presentation-oriented

• can be processed easily
– transformation
– formatting

• can be verified against a set of rules
– the rules are expressed in a schema (later session)

• can be openly published and distributed
– an open standard, not ‘owned’ by a single vendor

The eXtensible Mark-up Language is a language for marking 
up electronic documents so that their structure
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Documents and Data

XML can be used equally for

– ‘documents’
papers, abstracts, case histories, articles, 
chapters, books, diagrams, discharge 
summaries, referral letters, health records…

– ‘data’
measurements, test results, payment requests, 
processing instructions, statistics, configuration 
files, parameters, messages
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Content Marked up in XML

• XML markup is placed around and within the content 
(data) in the same document (file)

• The XML markup makes the data easier for machines 
to process and understand

<healthWarning>
<mainMessage>Don't let children breathe your smoke.</mainMessage>
<p>
Children exposed to passive smoking experience more serious illnesses such as pneumonia, 
middle ear infections and asthma attacks. 
</p>
<p>
Babies exposed to passive smoking are at greater risk of SIDS (Sudden Infant Death 
Syndrome). 
</p>
<p>
You <emph>can</emph> quit smoking. Call <phone>Quitline 131 848</phone>, talk to 
your doctor or pharmacist, or visit <url>www.quitnow.info.au</url>
</p>
</healthWarning>
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Representing Structured Data in XML
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<?xml version="1.0" encoding="UTF-8" standalone="yes"?>

<record>
…document content goes here…
</record>

An XML document
• Should have an XML declaration (discussed later)
• Every XML document has exactly one root element
• Every element has a start tag ...
• …and an end tag

• Here is (almost) the simplest XML document with the root 
element called record 
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Element with text content
• Start and end tags contain text for the element
     <record> is a start tag

     </record> is an end tag

• XML uses Unicode text encoding – the standard 
containing characters of all languages

• Usually UTF-8 encoding (256 ASCII characters plus tens 
of thousands of others)

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>

<record>
This document contains the health record for Joe Biggs
</record>
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Element within Elements

• Elements can be nested 
inside other elements

<record>
  <patient>Joe Biggs</patient>
   <event>
     <type>Referral</type>
     <description>
       This 48 year old male presented with a rash on his     
            
       knee. 
     </description>
   </event>
</record>

• Elements must be nested, one inside another
• The boundaries of elements cannot overlap
• An element can contain any number of elements within it
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Elements Denote Logical Structure
• Can think of structure as containers
• Or as a hierarchy

– parent nodes with children (siblings)

record

patient

event

type

description

record

patient event

type description
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Element with Mixed Content
• Element contains text and other elements

Text Node

This

Element Node

age

     <description>
       This <age>48</age> year old <gender>male</gender> 
       presented with a <symptom>rash</symptom> on his   
       knee. 
     </description>
   

Text Node

year old

Element Node

gender

Text Node

presented with a

Element Node

symptom

Text Node

on his knee.

Text Node

48

Text Node

male

Text Node

rash

Element Node

description
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Elements with attributes
• Additional information associated with elements
• For documents attributes are not considered part of 

the normal text content

record

patient

event

type

description

system

id

schemecode

• If you take an object-oriented 
view of the XML data model

• XML elements correspond to 
classes/instances

• XML attributes correspond to 
properties of objects

• But remember that the basic 
XML data model is not a perfect 
object model
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Attributes at work
<record system="CR1">
  <patient id="1234567890">Joe Biggs</patient>
   <event code="cghwhw" scheme="myCodes">
     <type>Referral</type>
     <description>
       This <age units="years">48</age> year old 
       <gender>male</gender> presented with a 

 <symptom code="hdgswi">rash</symptom> on his knee. 
     </description>
   </event>
</record>

• Name/value pairs inside the element start tag
• Attribute values must be quoted with “ ” or ‘ ’
• Spaces and special characters are supported
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Empty Elements
• Have no content

– may have attributes (usually do)
• Syntax

–   <empty/>

– or <empty></empty>

– or <empty name="value"/>      (empty element with attributes)

• In this case, cite may have content generated by 
processing the document and finding information at the 
target specified in the id attribute

<paragraph>
  See <cite id="c1"/> for details.
</paragraph>
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XML Processing Instructions

• Like comments, but for processors, not 
humans

• Syntax <?target  instruction?>

• The target must be a valid XML name

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<?mso-application progid="Word.Document"?> 
<wordDocument>
…
</wordDocument>

• Is that <?xml markup a processing 
instruction?
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XML Declaration

• Declaration at head of document which specifies XML version, 
character encoding, and optionally some other things

• <?xml - allows parsers to interpret this as a declaration. Only 
place it is used.

• Processors can infer the character encoding from <?xml

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<book Author="Fred" PubDate="2000-04-01">
  <title>All About XML</title>
  <chapter Number="1">
    <paragraph type="block">
      Extensible Mark-up Language
    </paragraph>
  </chapter>
</book>
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Why Use XML in Healthcare Systems?
• XML is a very useful way to represent healthcare 

information, because

– Information used in healthcare can be highly structured (e.g. 
laboratory test results) or unstructured (e.g. referral letter)
• XML provides a consistent way to represent both structured and 

unstructured data

– Healthcare data can be generated by many different systems 
and devices
• XML is a standard data format that is easily generated by 

almost any type of system or device

– Healthcare data are often stored persistently and transferred 
between systems
• XML can be stored in databases and also used directly as a 

message format for communication between systems
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Semantic Structure

<labReport patientId="1234567890" specimenID="750853">
   <testResult date="2005-01-25-T12:15:37-09:00">
      <test>
         <testCode scheme="myCodes">42Hxx</testCode> 
         <testName>Potassium</testName> 
      </test>
      <measurement>
         <measurementValue>7.0</measurementValue>
         <units>mmol/L</units>
      </measurement>
      <referenceRange>
         <highValue>5.3</highValue>
         <lowValue>3.5</lowValue>
      </referenceRange>
   </testResult>
</labReport>

• Structured markup 
conveys meaning 
of data elements

• Clinical coding can 
be carried within 
the markup

• Various published 
standards can be 
used as the 
'vocabulary' of 
elements to mark 
up the structure
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Presentation Structure

<html>
    <h3>Lab Report</h3>
    <table>
        <thead>
            <title>Test Result</title>
        </thead>
        <tbody>
            <tr><td></td><th colspan="2">patientId 1234567</th>
                <th colspan="2">Specimen Id 1750853</th></tr>
            <tr><th>Potassium</th> <th colspan="2">Measurement</th>
                <th colspan="2">Reference Range</th></tr>
            <tr><td></td><td>Value</td><td>Units</td>
                <td>High Value</td><td>Low Value</td>
            </tr>
            <tr><td></td><td>7.0</td><td>mmol/L</td>
                <td>5.3</td><td>3.5</td></tr>
        </tbody>
    </table>
</html>

• Structure is used 
to define style of 
presentation only

• A common (XML) 
example is xHTML

• Some semantic 
information can be 
inferred from the 
structure

This document contains the same data as the 
previous one, but less information
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Unstructured Information
• Information 

captured as ‘free 
text’

• Contains no useful 
structure

• Likely to exist in 
‘chunks’ within 
other structured 
data

<doc>
    Lab Report - Test Result. For 
    patient Id 1234567. Specimen 
    Id 1750853. Potassium is 7.0 
    mmol/L (reference range: high 
    5.3, low 3.5)
</doc>

<html>
    <p>Lab Report - Test Result</p>
    <p>For patient Id 1234567</p>
    <p>Specimen Id 1750853</p>
    <p>Potassium is 7.0 mmol/L</p> 
    <p>(reference range: high 5.3, 
        low 3.5)</p>
</html>



   © 2013 City University, London.                                       www.city.ac.uk    Slide 31   

XML in Healthcare

• XML is used for
– Storing and exchanging health records
– Representing security and access control information
– Configuration of systems, data sets, etc
– Representing clinical knowledge

– Both structured and unstructured information
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Validation and Transformation of XML
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Well-formed XML
• A well-formed XML document follows the syntax rules of XML 

and has…

– a root element

– matched start and end tags for all elements

• Except empty elements with correct syntax
– all attribute values quoted

<book ISBN="1-2-3" Author=Fred PubDate="2000-04-01">
  <title>All About XML</title>
  <chapter Number="1">
    <title>What’s in a Name?</title>
    <paragraph type="block>
      The <term abbrev="XML">Extensible 
      Mark-up Language</term> should 
      really have been called <abbrev>EML. 
    </paragraph>
  </blob>
</book>


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What is Parsing?

• Parsing = Checking the syntax of a statement

• Two forms of parser
– Non-validating parser checks the structure is 

well-formed
– Validating parser checks the structure matches 

a schema that defines 
• the mark-up that can be used for elements 

and attributes
• the way in which they fit together (i.e. logical 

structure)
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Non-validating parser

• Checks to see if document is well-formed

• Input is an XML document

• Outputs warnings and builds output tree
– which can be passed on to other XML 

processors
Other

Processors

XML
Document

Non-validating
Parser

!
Errors and warnings

Output structure
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Non-validating parser

• Checks to see if 
document is well-
formed

• Input is an XML 
document

• Outputs warnings 
and builds output 
tree

• which can be 
passed on to other 
XML processors
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Introduction to Schema

• Schema: a set of rules which govern the 
elements and attributes which an XML 
document can or must have
– e.g. a schema could contain the list of 

XHTML tags and define rules such as “an 
‘img’ tag has no child elements and must 
have a ‘src’ attribute”
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Validation

• A document which conforms to a schema (i.e. 
meets all the rules within it) is said to be valid
– not the same as being ‘well-formed’!

XML
Document

schemaDoes the document
follow the rules 

specified in 
this schema?
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Other
Processors

Validating Parser
 Checks to see if document is well-formed and valid
 Input is a schema and an XML document instance
 Outputs errors/warnings and builds output tree

 which can be passed on to other XML processors

XML
Document

schema

Validating
Parser

! Errors and warnings

Output 
structure
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Schema: e.g. CCR

Instance: e.g. homepage.html

Instance: e.g. homepage.html

Instance: e.g. homepage.html

Instance: e.g. homepage.html

record1263.xml

Instance: e.g. homepage.html

Instance: e.g. homepage.html

Instance: e.g. homepage.html

Instance: e.g. homepage.html

item-00165-data.xml

One Schema, Many Documents

Each document instance 
conforms to the schema
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CCR
Schema

CCD
Schema

…

XML is used for many schemas

And well-formed documents 
with no schema

XML

XML is used to define 
schema

XML is also used to mark up document 
instances
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 Several Different Schema Languages

Nothing is ever very simple with XML, especially 
when it comes to Schema

There are several different ways to define an XML 
Schema

– Document Type Definitions (DTDs)
– RELAX NG
– W3C XML Schema
– Others…

• Schematron
• etc
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XML is Easy To Transform

  <description>
       This <age>48</age> year old 
       <gender>male<gender> 
       presented with a 
       <symptom>rash<symptom> on 
       hisknee. 
     </description>

Transformation
Engine

Another 
XML 

Vocabulary

HTML

Plain Text

PDF

XSLT
Style Sheet

Database
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Generating Paginated Output

EIMS

Data Source

Data Source

Data Source

XML 
Document

XSL-FO

XSLT

Formatting
Objects

Processor

XSLT 
Processor

PDF
PS
TIFF
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Electronic Health Records in XML
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EN 13606 EHR Model

EHR_EXTRACT

Folder 1 Folder 2 Folder n

Composition

Section

Section

Entry

Cluster

ElementElementElement

ElementElementElement

Cluster
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Definition of EHR_EXTRACT

Source: EN 13606-1
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EN 13606 EHR Model in XML

• We can create our own vocabulary to represent the 
model in XML

<?xml version="1.0" encoding="UTF-8"?>
<ehr_extract>
    <folder>
        <composition>
            <section>
                <entry>
                    <element>Some data here</element>
                    <cluster>
                        <element>Some data here</element>
                    </cluster>
                </entry>
            </section>
        </composition>
    </folder>
</ehr_extract>
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EN 13606 Schema
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Health Level 7 (HL7) www.hl7.org
• HL7 is an ANSI-accredited Standards Developing Organization 

operating in the healthcare arena
– “a framework (and related standards) for the exchange, 

integration, sharing, and retrieval of electronic health 
information.”

• Object modelling is fundamental in the HL7 V3 methodology 
– captures the critical data and semantics associated with a healthcare 

activity. 

• The HL7 methodology uses key elements of the Unified Modelling 
Language – UML.

• Reference Information Model (RIM)
– The HL7 information model from which all other information models and 

messages are derived
– HL7 defines generic healthcare information classes at the Reference 

Information Model (RIM) level
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HL7 Logical Model

• HL7 – Reference Information Model
– Has six core classes

Entity Role Participation Act

Role_link Act_relationship

scopes

plays

0..1      0..*

0..1      0..*
1         0..* 0..*         1

0..*

1

0..*

1

0..* 0..*
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<observationEvent>
   <id root="2.16.840.1.113883.19.1122.4" extension="1045813"
       assigningAuthorityName="GHH LAB Filler Orders"/>
   <code code="1554-5" codeSystemName="LN"
         codeSystem="2.16.840.1.113883.6.1"
         displayName="GLUCOSE^POST 12H CFST:MCNC:PT:SER/PLAS:QN"/>
   <statusCode code="completed"/>
   <effectiveTime value="200202150730"/>
   <priorityCode code="R"/>
   <confidentialityCode code="N" 
      codeSystem="2.16.840.1.113883.5.25"/>
   <value xsi:type="PQ" value="182" unit="mg/dL"/>
   <interpretationCode code="H"/>
   <referenceRange>
      <interpretationRange>
          <value xsi:type="IVL_PQ">
          <low value="70" unit="mg/dL"/>
          <high value="105" unit="mg/dL"/>
        </value>
        <interpretationCode code="N"/>
      </interpretationRange>
   </referenceRange>

......

HL7 Message – Content
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• problems of documentation 

• the steep learning curve

• problems of implementation (lack of v3 systems)

• problems of quality of the HL7v3 artefacts and methods 

• external problems concerning the relationship of the HL7 V3 corpus to the outside world

• problems of internal consistency of the HL7 RIM 

• software problems- is HL7 V3 able to support the economic production of maintainable, reusable and extendible 
software?

• functional problems concerning the fitness of v3 for its claimed purposes 

• technical problems concerning the quality of HL7v3 with respect to accepted practice in information modelling, 
object-orientation, software engineering and data management. 

• problems of usability of the V3 domain models (RMIMs etc) 

• problems of appropriateness

• terminology problems relating to the ability of HL7 V3 to integrate properly with clinical terminologies such as 
SNOMED CT;

• problems with the HL7 business model

• problems with HL7 governance processes

Problems With HL7

Prof Barry Smith, University of Buffalo
http://hl7-watch.blogspot.com
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Bring on HL7 CDA

• HL7 v3 messages and development process has 
been criticised for being too complex and focussed 
primarily on messaging fro integration of structured 
clinical information, in an environment where much 
information is of a much more unstructured nature. 

• The HL7 Clinical Document Architecture (CDA) 
provides a more flexible framework for representing 
both structured and unstructured information using 
a document-based, rather than message-based, 
container.
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• HL7 CDA can model many types of clinical documents
– With structured and unstructured representations

• Two releases of the standard
– ANSI/HL7 CDA R1.0-2000

– ANSI/HL7 CDA R2.0-2005

• A specification for document exchange using
– XML 
– the HL7 Reference Information Model (RIM)
– Version 3 methodology
– and vocabulary (SNOMED, ICD, local,…)

Clinical Document Architecture
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CDA – Logical Structure
Clinical Document

Header

Body

Non-XML Body 
(external reference)

Structured Body

At a minimum, CDA documents contain a 
CDA header comprised of the required 
information elements as defined by the CDA 
Specification, and a body.

The body may consist of a resolvable 
reference to an external “blob” (e.g. tiff 
image, MS Word file, etc.) or employ the 
simple XHTML-like encoding scheme of the 
CDA Narrative Block that offers minimal but 
consistent structure for the capture of 
encounter information. 

Quick Start Guide for Simple 
CDA Release 2.0 Documents

Bob Yencha and Liora Alschuler
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CDA – Simple XML Example
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CDA: A Document Exchange 
Specification

• This is a CDA
• and this
• and this
• and this
• and this
• and this
• and this
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Problems with HL7 CDA
 HL7 has been criticised for being overly complex and not suitable for real world 

modelling of electronic health records

 Specific criticisms include

– Repeated use of overly abstract data structures

– Underspecified implementation, including lack of a normative schema

– Ambiguous data types: Data can be represented in multiple ways in a CDA 
document. 

– Steep and long learning curve

 As a result, alternative standards have been created to represent health records 
(especially personal health records) as XML

– CCR

– CCD

– Dossia

http://www.balisage.net/Proceedings/vol3/html/Beuchelt01/BalisageVol3-Beuchelt01.html
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Standards Rivals to HL7 CDA
 Large scale Personal Health Records initiatives in the US have looked for 

simpler modelling techniques than HL7

 Google Health supports a subset of the Continuity of Care Record (CCR) 
developed by the ASTM

 The Continuity of Care Document (CCD) was developed by HL7 and 
ASTM, as a constraint of the CDA

 Microsoft HealthVault claims to support a subset of both CCR and CCD

 CDA and CCR are often seen as competing standards

 CCD brings the HL7 and ASTM standards making bodies into 
collaborative standards development

 The Dossia PHR initiative is run by major US employers, providing 
portable health records for their employees

 Dossia is open source and includes its own XML representation
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Continuity of Care Record

 The Continuity of Care Record was developed by ASTM 
Committee E31

ASTM Committee E31 on Healthcare Informatics develops standards 
related to the architecture, content, storage, security, confidentiality, 
functionality, and communication of information used within healthcare 
and healthcare decision making, including patient-specific information and 
knowledge. http://www.astm.org/COMMIT/COMMITTEE/E31.htm
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Scope of the CCR

 The Continuity of Care Record (CCR) is a core data set of the 
most relevant administrative, demographic, and clinical 
information facts about a patient’s healthcare, covering one or 
more healthcare encounters

 It provides a means for one healthcare practitioner, system, or 
setting to aggregate all of the pertinent data about a patient and 
forward it to another practitioner, system, or setting to support 
the continuity of care.

 The CCR data set includes a summary of the patient’s health 
status (for example, problems, medications, allergies) and basic 
information about insurance, advance directives, care 
documentation, and the patient’s care plan.

The primary use case for the CCR is to provide a snapshot in time 
containing the pertinent clinical, demographic, and administrative data for 
a specific patient.
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CCR Structural Design
• The following summary of the CCR structure is taken from the 

CCR Specification

– The CCR is an XML document that is defined as a Document 
Object. 

– The CCR Document Object is constructed from a set of discrete 
XML building blocks, which are defined as Data Objects. 

– The Data Objects are contained within Sections, such as 
Medications, Immunizations, Problems, and Procedures, in the CCR 
Document Object. 

– Each discrete Medication, Immunization, Problem, Procedure 
represents a discrete data object within the CCR. 

– A Medication List or Problem List, therefore, represents a list of 
discrete Data Objects, within a specific Section and within the CCR 
Document Object (the CCR itself).
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CCR Top Level Structure
• Root document element is 

ContinuityofCareRecord

• CCRDocumentObjectID

– Identifier for the document

• Language, Version, DateTime

– Meta data about the record

• Patient

– References actor representing 
the patient



   © 2013 City University, London.                                       www.city.ac.uk    Slide 65   

Google Health
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Developers API
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Google CCR Reference
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Continuity of Care Document

 The Continuity of Care Document was developed by 
HL7 with input from ASTM Committee E31

The Continuity of Care Document (CCD) specification is an XML-based 
markup standard intended to specify the encoding, structure and 
semantics of a patient summary clinical document for exchange.

The CCD specification is a constraint on the HL7 Clinical Document 
Architecture (CDA) standard. The CDA specifies that the content of the 
document consists of a mandatory textual part (which ensures human 
interpretation of the document contents) and optional structured parts 
(for software processing). 

The structured part is based on the HL7 Reference Information Model 
(RIM) and provides a framework for referring to concepts from coding 
systems such as from SNOMED and LOINC.

http://en.wikipedia.org/wiki/Continuity_of_care_document
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Dossia

 www.dossia.org
 Uses open source software

– Published API and XML 
Schema

Dossia is a Personal health record service offered by some of the largest 
employers in the United States.

Dossia differs from traditional tethered PHR services, by providing user 
access to health information regardless of health plan, employer or 
physician. Users also have the ability to download their full record, in 
electronic form, at any time.

http://en.wikipedia.org/wiki/Dossia

AT&T
Applied Materials
BP America
Cardinal Health
Intel
Pitney Bowes
sanofi-aventis
Walmart
Abraxis BioScience
Vanguard Health Systems

http://www.dossia.org/
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Pros and Cons of CCR/CCD/Dossia
• Advantages of CCR, CCD, Dossia:

– focussed on practical needs of EHR/PHR

– XML-based, so can be easily transformed

– developed in conjunction with supporting software

– reference implementations in widespread use

• Disadvantages of CCR, CCD, Dossia:

– although 'standards' they have a proprietary feel about them

– reference implementations are not rigorous in their support

– not seen as being easy to extend

– compete with each other (technically, politically)
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References and Further Reading
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Further Reading
For XML standards see http://w3.org

For good tutorials on XML see http://w3schools.com

For list of XML editors see 
http://en.wikipedia.org/wiki/Comparison_of_XML_editors


