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The Plan...
1. Examine the current approach 

of Web App development

2. Looking at building Web Apps 
in XML Technologies

3.Conclusions

Flickr: CC-BY: GovenorsIsland by army.arch



Act 1. Examining the current 
approach of Web App Development

ςHow are Web Applications built?

ςHow have they evolved?



Websites consist of:

Content
Forms

Storage

News 
Feeds

PDF HTML

RDF

Downloads

Streaming 
Media

Mobile

API

Personalisation

Real-time

Payment

Search Security

and much more...



Classic Web Architecture

Web Srv

Internet

Client
HTML + JPG/GIFet

FileFileFile

Flickr: CC-BY: Old English Telegraph Pole by IainBuchanan
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Then the Web took off...

Web Master

Web Team
Content Writers
Marketing
Graphic Designers
Front-end coders
Back-end coders
DBAs
Sys. Admins
Testers

Just one guy?!?
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Modern Web App Architecture
Presentation

Processing

Data

HTML + Images + CSS + JavaScript (+ JSON)

Server Application
(Java / .NET / Ruby / PHP)

Object Relational Mapper
(Hibernate / Active Record / DataMapper/ Doctrine)

Relational 
Database

SQL

Objects

HTTP

External
Services

Middle tier

Front-end

Back-end



Modern Web App Architecture
Middle-Tier Good Practice

ÅDecompose into Presentation, Processing and Data
ÅSeparate business logic, formatting and data
ÅMVC / MVP / MVVC approaches and frameworks help

ÅFrameworks to speed up development time
ÅSpring, Facelets, Rails, Symphony, etc. etc.

ÅDo not embed SQL code in your business code
ÅIn fact, do not talk to the RDBMS... Use an ORM!



Model View Controller
ςIts New! Its Old! 1979, TrygveReenskaug, Xerox PARC

ςIts a design pattern, suitable for anything with a UI*

ςSeparation of Concerns

Model

View

Controller
Request

Response

Render

Dispatch & Process



Modern Web Apps
tear 
down 
the
wall 
between
client/server

Flickr: CC-BY: Broken Wall in Swanageby puyol5



Web Application
System 
Architecture
became
more

complex

LB LB

Web 
Srv

Web 
Srv

App 
Srv

App Server

ÅApplication Code
ÅDomain Model
ÅMemcache
ÅMapper

DB DB

LB

Web 
Srv

App 
Srv

DB

Internet

nt
Client
ÅHTML
ÅJavaScript

ÅJSON
ÅCSS
ÅSVG

Flickr: CC-BY: BSOD by Justin Marty



Where are
all the angle
brackets, 

Lǎ ǘƘƛǎ ŀƴ ά·a[έ
conference?

Flickr: CC-BY: Wtf by Daikrieg



Act 2. Looking at building Web Apps in 
XML Technologies
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ςWhy Act. 1, why not XML?

ςXML Web App Technologies
ςXPath
ςXQueryand XSLT
ςXForms



In my past (maybe yours), I built Web apps using...

C++ ISAPI

VB6 exe
C exe

ksh
Perl

Python

ASP VB

ASP C#.NET
C#.DLL

C++ COM

PHP

VB ActiveX Java Applet

CGI

}

Java

J2EE
Scala

SSI
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The Question:

XML is arguably the best approach for exchanging 
information between systems, considering the Web 
as the biggest distributed system...

Why is the Web
not built on XML?



An Answer ςBad Timing?

1999 HTML Tags

1993 HTML Draft

1995 HTML2.0   <form/>

1996 JavaScript1.0 XML 1.0(D)

1997 HTML3.2   <script/>
HTML 4.0                  JavaScript 1.2

1998 XML 1.0(R) XSLT 1.0(D) XHTML 1.0 (D)

1999 HTML 4.01 XPath1.0 XSLT 1.0(R)     XHTML 1.1 (D)

2000 XForms1.0 (D)

2001 XQuery1.0 (D) XPath2.0(D)

2002 XML 1.1 (D)

2003 XForms1.0 (R) 

2004 XML1.1 (R)    XHTML 1.0 (R)

2007 HTML 5 (D) XQuery1.0 (R) XPath2.0 (R)   XQuery3.0 (D) 

2009 XForms1.1 (R)

SGML



Maybe you shouldn't worry?

HTML is almostXML

ΦΦΦƛǘΩǎ ŎƭƻǎŜ ŜƴƻǳƎƘ ǘƘŀǘ ǿŜ Ŏŀƴ 
ΨtidyΩ ƛǘ ƛƴǘƻ ·a[Φ (not XHTML)

Flickr: CC-BY: Surfers almost collide at Morro Rock by mikebaird
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An Answer ςWell, it is a little bit!

XML seen as good for:

Å(Web) App Integration (APIs)
ÅXML inside SOAP or REST

Å(Web) Apps invoke Business Services
ÅService Bus and Messaging (XML)

ÅComplex (Web) App Configuration
ÅTypically a bunch of XML files



It had been a dark time,
but then...

XML

There were enough XML 
specifications, to build a complete

Web app, with just
XML technology!

Flickr: CC-BY: Chained Light by SpaceShoe
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We can build entire Web Applications
with XML technologies! 

...actually, since 2004!
Flickr: CC-BY: Project 365 by GabrielaP93
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Why build Web Apps in XML technologies?

Å(Data) Shape
ÅAlready XML or even HTML?
ÅBased around documents?
ÅNatural tree structure?
ÅHard to model in an RDBMS?

ÅRelaxed Schema or Schema Free
ÅShape of your data is unknown?
ÅSchema is flexible or does not exist?
ÅShape is always evolving?

ÅDelivery
ÅMain output will be HTML (XHTML) or XML
ÅMany different transformations

(RDF, CSV, JSON, PDF, SVG etc)
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How to build Web Apps in
XML technologies?

Just like any Web App, adhere to good design:

ς Think hard
ς Design the Model first
ς Plan the Business Services
ς Code (Separation of Concerns e.g. MVC)
ς Document everywhere
ς Test, Test, Test. (TDD is still possible)
ς Keep the Model clean
ς ...and repeat!



Which XML technologies?

XSL-FO

XQuery

XProc

XSLT

XPath

XForms

XML Schema

DTD
Relax-NG

Schematron

XUpdate

XInclude XInclude

XML Expression

XPointer



Which XML technologies to focus on?

and now for a basic overview...

XPath(XML Path Language)

ς Underpins or used by many other XML specifications

ÅXQuery(XML Query Language)

ÅXSLT(Extensible StylesheetLanguage for Transformations)

ÅXFormsόάǘƘŜ ǎǳŎŎŜǎǎƻǊ ǘƻ I¢a[ ŦƻǊƳǎέύ



XPath- XML Path Language

άXPathgets its name from its use of a 
path notation as in URLs for navigating 

through the hierarchical structure of an 
·a[ ŘƻŎǳƳŜƴǘέ

ά¢ƘŜ ǇǊƛƳŀǊȅ ǇǳǊǇƻǎŜ ƻŦ 
XPathis to address parts of 
ŀƴ ·a[ ŘƻŎǳƳŜƴǘέ

W3C Specification
1.0 recommended in 1999
2.0 recommended in 2009

Quotes taken from: Chapter 1. Introduction of XML Path Language 
(XPath) Version 1.0 W3C Recommendation 16 November 1999



XPathFundamentals
ÅConsider that an XML Document is really a Tree

ÅDescribe how to reach a Node in the Tree

ÅSimilar to addressing Directories and Files in your Filesystem

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

<conference ref=άȄƳƭŀƳǎммέ>
<name>XML Amsterdam</name>
<date>2011-10-26</date>        

</conference>
<conference ref=άȄƳƭǇǊƎмнέ>

<name>XML Prague</name>
<date>2012-02-10</date>

</conference>
</events>

events

conference

name

ά·a[ !ƳǎǘŜǊŘŀƳέ

άнлмм-10-нсέ

conference

name

ά·a[ tǊŀƎǳŜέ

άнлмн-02-млέ

<<document>>



XPathςPath Expressions
ÅXPathto address the conference(s)?

/events/conference
Result:

<conference ref=άȄƳƭŀƳǎммέ>
<name>XML Amsterdam</name>
<date>2011-10-26</date>        

</conference>
<conference ref=άȄƳƭǇǊƎмнέ>

<name>XML Prague</name>
<date>2012-02-10</date>

</conference>

ÅXPathto address the conference(s) name?
/events/conference/name

Result:
<name>XML Amsterdam</name>
<name>XML Prague</name>



XPathςAxes
ÅAllow more complex navigation in the path
ÅFrom the current context (Node)
ÅNavigate both Up and Down the Tree 
Forward (i.e. down or after) Backward(i.e. up or before)

Un-Abbreviated Abbreviated Un-Abbreviated Abbreviated

child / parent ..

descendant .// ancestor

following-sibling preceding-sibling

following preceding

self . ancestor-or-self

descendant-or-
self

//

attribute @

namespace

combine with node or name tests...



XPathςNode Kind and Name Tests
ÅAllow greater precision in the path expression

ÅNode Kinds
Ådocument-node()
Ånode()
Åelement()
Åattribute()
Åtext()
Åcomment()

ÅName Tests
Ådocument-node(element(events))
Åelement(conference)
Åattribute(ref)



XPathςAxis and Tests Examples
ÅXPathto address all the name elements

/descendant-of-self::element(name)
or
//element( name)
or
// name

ÅXPathto get all of the text about all of the conferences
/child::element(events)/child::element(conference)   
/descendant-or-self::text()
or
/element(events)/element(conference)//text()
or maybe?
// conference//text()



XPathςPredicates
ÅAllow you to address an item in a sequence

ÅXPathto address the first conference?
/events/conference[1]

Result:
<conference>

<name>XML Amsterdam</name>
<date>2011-10-26</date>        

</conference>

ÅXPathto address the last conference?
/events/conference[last()]
or /events/conference[count(../conference)]

Result:
<conference>

<name>XML Amsterdam</name>
<date>2011-10-26</date>        

</conference>



XPathςPredicates

Allow you to filter nodes

ÅXPathto address the name of all conference(s) after 2011?
/events/conference[date gt άнлмм-01-лмέϐκƴŀƳŜ

Result:
<name>XML Amsterdam</name>
<name>XML Prague</name>

ÅPredicates can make use of axes, node and 
name tests and also functions and operators.

ÅXPathǘƻ ƎŜǘ ǘƘŜ ŘŀǘŜ ǘƘŜ ŎƻƴŦŜǊŜƴŎŜ ΨȄƳƭŀƳǎммΩΚ
/events/conference[@id eqάȄƳƭŀƳǎммέϐκŘŀǘŜ

Result:
<date>2011-10-26</date>



XPathςConclusion
ÅSimple yet powerful
ÅDescribe how to access data
ÅNot a single line of code for DB access or type conversion!

ÅXPath2.0 adds even more
Åsequences
Åif/then/else
Åfor loops
Åconditionals: some/every satisfies
ÅSeparate spec. for many functions and operators
ÅW3C XQuery1.0 and XPath2.0 Functions and Operators

ÅFor Learning: W3Schools tutorial and W3C specifications



Ready to go for some more?

Flickr: CC-BY: Getting Ready for Work by ericabreetoe



XQueryςXML Query Language
W3C Specification 

1.0 recommended in 2007
3.0 recommended in 2012?

XSLT ςXSL for Transformations
W3C Specification
1.0 recommended in 1999
2.0 recommended in 2007
3.0 recommended in 2012?

XQueryand XSLT are like twins

In almost any situation
you could use either!

Flickr: CC-BY: Twin Towers at Night by Dave_B_



Why are XQueryand XSLT like twins?
ÅSimilarities: 

ÅW3C standards with good tools available 

ÅBuilt on top of XPath. Data Model, Type System and functions

ÅCanbe used to query XML

ÅTransform XML into different outputs

ÅTuring complete!

ÅDifferences:

XQuery XSLT
Bespoke Syntax(compact) XML Syntax (verbose)

FunctionalProgramming Template Processing

Functionsand modules of functions Importsand overrides

Extensionsfor Update, Scripting No Update

Suited tobusiness processing Suited to presentation



XHTML and XQueryvs. XSLT

<p><xsl:value - of select= òcurrent- dateTime ()ó/> </p>

<p>{ current - dateTime () } </p>

In XQuery:

In XSLT:



XQueryςKey Points for Beginners 
ÅFully functional programming language

ÅBased around FLWOR statements

e.g. 

ÅSeamless XML processing: Type model is XML type model.

ÅEasier to learn than XSLT, even though its not XML!

ÅBest suited to processing tasks, use with XSLT for formatting

ÅOften XQueryimpl. provide extensions: XSLT*, XSL-FO, email, FTP, 

SQL, HTTP, NXDB etc. Also EXPath!

ÅWell suited for use with XML Databases

for $x in doc(òmydoc.xmló)// conference
let $date := $x/ date
where $date lt current - date ()
order by $date descending
return $x



(: Derive the settlement from the conference name and make it explicit :)

declare functionlocal:add-settlement($nodes as node()* ) {

for $node in $nodes return

typeswitch($node)        

caseelement(name) return

(

$node,

<settlement>{substring-after($node, " ")}</settlement>

)

caseelement()return

element{node-name($node)} {

$node/@*,

local:add-settlement($node/node())

}

default return

$node

};

local:add-settlement(/events)

XQueryexample



XQueryexample - results
<?xml version="1.0" encoding="UTF-8"?>
<events>

<conference ref=άȄƳƭŀƳǎммέ>
<name>XML Amsterdam</name>
<date>2011-10-26</date>        

</conference>
<conference ref=άȄƳƭǇǊƎмнέ>

<name>XML Prague</name>
<date>2012-02-10</date>

</conference>
</events>

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

<conference ref=άȄƳƭŀƳǎммέ>
<name>XML Amsterdam</name>
<settlement>Amsterdam</settlement>
<date>2011-10-26</date>        

</conference>
<conference ref=άȄƳƭǇǊƎмнέ>

<name>XML Prague</name>
<settlement>Prague</settlement> 
<date>2012-02-10</date>

</conference>
</events>



XQueryςTips!
ÅIts a Functional Programming Language

ÅChange the way you think about a Program!

ÅThink of a function as transforming input to output

ÅYou cant have global/shared state ςŘƻƴΩǘ ŦƛƎƘǘ ƛǘΗ

ÅRecursion and Function Passing are the answer

ÅOperate on Sequences where possible, do not loop!

ÅBetter optimisations possible

ÅKnow your Processor

ÅJust because you can, doesn't mean...



Now for 
something 
much the 
same?!?

XSLT...
Flickr: CC-BY: Transformer by Wakko



XSLT ςKey Points for Beginners
ÅTransformations part of the Extensible StylesheetLanguages

ÅBased around Templates, define your own templates and functions.

e.g. 

ÅSeamless XML processing: type model is XML type model.

ÅLǘΩǎ ·a[Η

ÅBest suited to presentation tasks, e.g. generate HTML.

ÅOften XSLT impl. provide extensions: SQL, HTTP, Also EXPath!

ÅWell suited for use in processing pipelines

<xsl:stylesheet version= "2.0ò>
<xsl:template match ="events" >

<xsl:apply - templates/>
</ xsl:template >
<xsl:template match= "conference[date lt current - dateTime

<xsl:value - of select= "name" />
</ xsl:template >

</ xsl:stylesheet >



<xsl:stylesheetxmlns:xsl="http://www.w3.org/1999/XSL/Transform"version="2.0">

<!-- Derive the settlement from the conference name and make it explicit-->

<xsl:templatematch="events">

<xsl:apply-templates/>

</xsl:template>

<xsl:templatematch="name">

<xsl:copy><xsl:apply-templates/></xsl:copy>

<settlement><xsl:value-of select="substring-after(., ' ')"/></settlement>

</xsl:template>

<xsl:templatematch="node() | @*">

<xsl:copy>

<xsl:apply-templates select="node() | @*"/>

</xsl:copy>

</xsl:template>

</xsl:stylesheet>

XSLT example



XSLT example - results
<?xml version="1.0" encoding="UTF-8"?>
<events>

<conference ref=άȄƳƭŀƳǎммέ>
<name>XML Amsterdam</name>
<date>2011-10-26</date>        

</conference>
<conference ref=άȄƳƭǇǊƎмнέ>

<name>XML Prague</name>
<date>2012-02-10</date>

</conference>
</events>

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

<conference ref=άȄƳƭŀƳǎммέ>
<name>XML Amsterdam</name>
<settlement>Amsterdam</settlement>
<date>2011-10-26</date>        

</conference>
<conference ref=άȄƳƭǇǊƎмнέ>

<name>XML Prague</name>
<settlement>Prague</settlement> 
<date>2012-02-10</date>

</conference>
</events>

...Exactly the same
as the XQuery
results :-)



XSLT ςTips!
Å(IMHO) It is not a programming language

ÅThinks in terms of templates

ÅKeep templates small: Single Responsibility Pattern

ÅTransforming input to output

Å5ƻƴΩǘ ƭƻƻǇ ǿƘŜǊŜ ȅƻǳ ŎƻǳƭŘ ǳǎŜ ǘŜƳǇƭŀǘŜ ƳŀǘŎƘŜǎ

ÅStart with an Identity Transform Pattern

ÅLogical layout ςFollow Source or Dest. struct.

ÅKnow your Processor

ÅWǳǎǘ ōŜŎŀǳǎŜ ȅƻǳ ŎŀƴΣ ŘƻŜǎƴΩǘ ƳŜŀƴΦΦΦ



XForms

So, we can process XML and
we can Transform XML, but how
do we capture or edit it?

Flickr: CC-BY: 2007 California Corporate Tax, shows penalty by Casey Serin



XFormsςKey Points for Beginners 
ÅLǘΩǎ {ƛƳǇƭŜ ŀƴŘ CǳƴΗ

ÅThis is provenby the fact that its the smallest XML book ;-)

240 Pages
1.5 CM thick

512 Pages
2.3 CM thick

988 Pages
4.3 CM thick

...XFormsis 3X simpler than XSLT ;-)



XFormsςKey Points for Beginners 

ÅLǘΩǎ ·a[Η     LǘΩǎ NOTcalled XML Forms!!!

ÅNot Standalone. Embeds in a container

ÅSimilar to HTML Forms but you get an XML document as the result!

ÅEnforces Separation of Concerns

ÅData ModelςDeclare your XML instance(s) structure

ÅControlsςYour form input/output boxes/buttons etc

ÅBindingsςLink the Controls to the Data Model

ÅEnforce field/data requirements

ÅForms can be complex!

ÅNeeds a Processor!



Not XFormsςA typical HTML Form
<form method="post" action="http://server.com/conference.php?action=add">

<fieldset>
<label for="name">Conference Name:</label>
<input type="text" id="name"/>

<label for="date">Conference Date:</label>
<input type="text" id="date"/>

<input type="submit" name="save"value="Save"/>
</fieldset>

</form>

At submit, server receives:

POST http://server.com/conference.php?action=add
Content-Type: application/x-www-form-urlencoded

name=XML%20Amsterdam&date=October%2026%202011



XFormsexample
<html>

<head>

<xf:model>
<xf:instance>

<events xmlns="">
<conference>

<name/>
<date/>

</conference>
</events>

</xf:instance>

<xf:bindnodeset="conference/name"required="true()"/>
<xf:bindnodeset="conference/date"type="date" required="true()"/>

<xf:submissionid="s-send"method="post" resource="http://server.com/conference?action=add"
</xf:model>

</head>

Instance

HTML Container

Bindings



XFormsexample (continued)
<body>

<xf:group>
<xf:label>Conference registration form</xf:label>
<xf:input ref="conference/name"incremental="true">

<xf:label>Conference name:</xf:label>
<xf:hint>Enter the name of the Conference</xf:hint>
<xf:alert>You must enter a name for the Conference</xf:alert>

</xf:input>
<xf:input ref="conference/date"incremental="true">

<xf:label>Conference Date:</xf:label>
<xf:hint>Enter the start date of the Conference</xf:hint>
<xf:alert>You must enter a date for the Conference
in the format "2010-12-25"</xf:alert>

</xf:input>
<xf:triggersrc="images/icons/btn_save.gif">

<xf:label>Save</xf:label>
<xf:hint>Saves the conference details</xf:hint>
<xf:sendsubmission="s-send"/>

</xf:trigger>
</xf:group>

</body>
</html>

Controls



XFormsexample (continued)

At submit, server receives:
POST http://server.com/conference?action=add
Content-Type: text/xml

<events>
<conference ref="xmlams11">

<name>XML Amsterdam</name>
<date>2011-10-26</date>

</conference>
</events>



ÅTriggers ςDo Something, submit / state-change

ÅRepeats ςEasily collect something N times

ÅSwitches ςTriggers can change the form

Some XFormsfeatures

<xf:repeatnodeset="conference">
<xf:input ref="name"/>
<xf:input ref=ϦŘŀǘŜά/>

</xf:repeat>

<xf:switch>
<xf:caseid="in" selected="true">
<xf:input ref="yourname">

</xf:case>
<xf:caseid="in" selected=άŦŀƭǎŜϦ>
<xf:output ref=άyourname">

</xf:case>
</xf:switch>

<xf:trigger>
<xf:sendsubmission="s-send"/>

</xf:trigger>



XFormsTips
ÅStart Simple!

ÅDo not reinvent the wheel: XML Schema for typing.

ÅTest troublesome complex forms as small snippets.

ÅBe plentiful with xf:alertand xf:hint

ïUse human understandable messages

ÅInstance from a URI; Same Form for Create or Edit

ÅWell Suited to RESTfulenvironments

ÅAlways use a Server-Side processor



But, where does all
the XML live?

Flickr: CC-BY: Forest Landscape by Van Pelt


