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Act 1.Examining the current
approach of Web App Development

¢ How are Web Applications built

¢ How have they evolved?



\Websites consist of:
News
Feeds
Streaming
@
Personalisation @ @

and much more... .-'-' .
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Client

HTML + JPGIF

Internet




Then the Web took off...

Sij|o” MAg) JaxoeH ayL AgDD MdIlH

Web Master

Just one guy?!?

.

Flickr CGBY: New Office blyhillieCasabIanca

Web Team

Content Writers
Marketing

Graphic Designers
Frontend coders
Backend coders
DBAs

SysAdmins
Testers
.o... ... .o... ..
.00 00
2@ .0. a° ...



Modern Web App Architecture

Presentation Frontend

HTML + Images + CSS + JavaScript (+ JSO

Processing

Middle tier
: : Server Application
| | (Java / .NET / Ruby / PHP)
————— Obijects
Object RelationaWlapper
(Hibernate / Active RecordDataMapper/ Doctrine)
Data Backend
Relational ‘% 0" :.........
Database o0, .80,
o o, 9 e




Middle-Tier Good Practice

ADecompose into Presentation, Processing and Data
ASeparate business logic, formatting and data
AMVC / MVP / MVVC approaches and frameworks he

AFrameworks to speed up development time
ASpring FaceletsRails, Symphony, etc. etc.

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



Model View Controller
C Its New! Its Old! 1979TrygveReenskaugXerox PARC

C Its a design pattern, suitable for anything with a Ul*

¢ Separation of Concerns

Dispatch & Process

Request
a Controller

<€

Response

Render
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Looking at building Web Apps |
XML Technologies

¢ Why Act. 1, why not XML?

¢ XML Web App Technologies
¢ XPath
¢ XQueryand XSLT
¢ XForms



In my past (maybe yours), | built Web apps usin

—
O\ Ct+ ISAP]
SSh_ .

ASP VB /

C++ COM

N ksﬁperl /J
~ Python PHP
VB6 exe—/ ASP CANET
C exe L C#.DLL
Java——

I_I
J2EE
Scala

VB ActiveX Java A'[)plet




The Question:

XML is arguably the best approach for exchangin
Information between systems, considering the We
as the biggest distributed system...



An Answerc Bad Timing?

SGMI:

HTML Tags
HTML Dratft
HTML2.0 A
XML 1.0(D)
HTML3.2
HTML 4.0
XML 1.QR) XSLT 1.(D) XHTML 1.GD)
HTML 4.01 XPathl.0 XSLT 1.(R) XHTML 1.1 (D)
XFormsl.0 (D)
XQueryl.0(D) XPath2.0(D)
XML 1.1 (D)
XFormsl.0 (R)
XMLL.1 (R) XHTML 1.0 (R)
HTML 5 (D) XQueryl.0 (R) XPath2.0 (R) XQuerys 0 (D) '
XFormsl.1 (R) coc.e SO0
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An Answerc Well, it is a little bit!

A(Web) App Integration (APIs)
AXML inside SOAP or REST

A(Web) Apps invoke Business Services
AService Bus and Messaging (XML)

AComplex (Web) App Configuration
ATypically a bunch of XML files
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Why build Web Apps in XML technologie

A(Data) Shape
AAlready XML or even HTML?
ABased around documents?

ANatural tree structure?
AHard to model in an RDBMS?

ARelaxed Schema or Schema Free
AShape of your data is unknown?
ASchema is flexible or does not exist?
AShape is always evolving?

ADelivery
AMain output will be HTML (XHTML) or XML
AMany different transformations "-.-..0' 2-.0..0'
(RDF, CSV, JSON, PDF, SVG etc) Sl OSe



How to build Web Apps In
XML technologies?

Just like any Web App, adhere to good design:

o RNARNANNANNARNANNS

Think hard

Design the Model first

Plan the Business Services

Code (Separation of Concerns e.g. MVC)
Document everywhere

Test, Test, Test. (TDD is still possible)
Keep the Model clean .
...and repeat! "o “e:



Which XML technologies?

XML Expression

XPath

XPointer
XQuery

XForms

XSLT ML Schema

XSEFO XProc Rel
XlInclude XlInclude
Schematron

XUpdate




Which XML technologies to focus on
IP;\III
XPath(XI\/IL Path Language) %u’

¢ Underpins or used by many other XML specifications

A)(Query(XML Query Language)
AXS LTExtensible3tylesheeLanguage for Transformations)
AXFOrMS ¢ 6 kS ad00Saa2N G2 | ¢a

and now for a basic overview... “ox i’



W3C Specification
1.0 recommended in 1999
2.0 recommended in 2009

oXPathgets its name from its use of .
path notation as in URLSs for navigatir
through the hierarchical structure of al
al] R2Oc
G ¢KS LINAYLEFNE LJzN1LI2 &
XPathis to address parts of
Ly - al R2O0dzYSyd¢e

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



AConsider that an XML Document is really a Tree

ADescribehowto reach a Node in the Tree

ASimilar to addressing Directories and Files in yol@system

<?xml version="1.0" encoding="U8F?>
<events>
<conferenceef=d EYf | ¥a MM ¢
<namexXML Amsterdar/name=
<date>2011-10-26</date>
</conference>
<conferenceef=4d EYf LINHAMH £
<name>XML Prague/name>
<date=201202-10</date>
</conference>
</events>

L events
— conference
L hame
I:é( .a[ ! Ya
O H MM C €
— conference
L hame
I:é( -a[ t NJ
O H H02m N €
e ":...;.o



XPathc Path Expressions

AXPathto address the conference(s)?
/events/conference
Result:

<conferenceef=4 EYf | ¥a MM ¢

<namexXML Amsterdary/name>
<date>2011-10-26</date>

</conference>

<conferenceef=d EY{f LINAMH ¢
<name>XML Prague/name>
<date=201202-10</date>

</conference>

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

Result:
<namexXML Amsterdarm/name> o ... ‘:.....f
<name>XML Prague/name= o0 o0,
*Q



XPathg Axes

AAllow more complex navigation in the path
AFrom the current context (Node)
ANavigate 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 Al ancestor

following-sibling precedingsibling

following preceding

self : ancestoror-self

descendanor-  //

self

attribute @

namespace )°

combine with node or name tests..s%. %



AAllow greater precision in the path expression

ANode Kinds
Adocumentnode()
Anode()
Aelement()
Aattribute()

Atext()

Acomment()

AName Tests
Adocumentnode(elementéventd)
Aelementonferency

Aattribute(ref) 5%



XPath¢ Axis and Tests Examples

AXPathto address all the name elements

/descendantof-self::elementfhame)
or

//lelement( name)
or
// name

AXPathto get all of the text about all of the conferences

/child::element(eventg/child::element(conference
/descendantor-self::text()

or

lelement(eventg/element(conference)//text()

or maybe? o e e
/I conference//text() ‘O 9



XPathc Predicates

AAllow you to address an item in a sequence

AXPathto address the first conference?
/events/conferencel1]
Result:

<conference>
<name>XML Amsterdary/name=>
<date=2011-10-26</date>
</conference>
AXPathto address the last conference?
levents/conference[last()]

or /levents/conference|[count(../conference)]

Result:
<conference>
<namexXML Amsterdary/name> o ':.o o.o'
<date>2011-10-26</date> o 9
‘s @ v’ 0 0
</conference> 0 0° g O



Allow you to filter nodes

AXPathto address the name of all conference(s) after 20
[events/conference[dategtad H +0dm M€ B K YV I Y
Result:

<name>xXML Amsterdar/name>
<name>XML Prague/name=>

AXPathi 2 3SU 0KS RIFEdGS GKS 02
levents/conference[@idega EY Tt I YamMme 6 K

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

APredicates can make use of axes, node and._ ... :
name tests and alsfunctions and operators. . ¢. oo



ASimple yet powerful
ADescribe how to access data
ANot a single line of code for DB access or type conversiol

AXPath2.0 adds even more
Asequences
Aifithen/else
Afor loops
Aconditionals: some/every satisfies
ASeparate spec. for many functions and operators
AW3CXQueryl.0 andXPath2.0 Functions and Operators
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XQueryand XSLT are like twins
Languac

Specificatior
O e xended in 200
ecommengded in 2012

=
; ‘3:3-&

———

-~




ASimilarities:
AW3C standards with good tools available
ABLUIilt on top ofXPath Data Model, Type System and functio
ACan be used to query XML
ATransform XML into different outputs

ATuring complete!
ADifferences:

XQuery XSLT

Bespoke Syntacompact) XML Syntax (verbose)
FunctionalProgramming Template Processing

Functionsand modules of functions | Importsand overrides

Extensiongor Update, Scripting No Update ‘:'.3..
Suited tobusiness processing Suited to presentation ":°o°..




XHTML ancKQueryvs. XSLT

In XQuery

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

In XSLT:

<p><xslvalue -of select= 0 c ur r edat¢Time ( ) /& </p>



AFully functional programming language

ABased around FLWOR statements

e.g. for $x in doc( 0 my d o c . X oohférgnce
let S$date:=  $x/ date
where $date It current - date ()
order by $date descending
return  $x

ASeamless XML processing: Type model is XML type model.
AEasier to learn than XSLT, even though its not XML!

ABest suited to processing taskase with XSLT for formatting
AOften XQueryimpl. provide extensions: XSLT*, %), email, FTP,
SQL, HTTP, NXDB etc. AX®ath

:..o :‘..°.%..
AWell suited for use with XML Databases L &S



XQueryexample

(: Derive the settlement from the conference name and make it explicit :)
declare functiorlocal:addsettlemeni$nodes asiode()) {
for $nodein $nodesreturn
typeswitci$node)
caseelemeniname)return
(
$node,
<settlement{substringafter($node," ")}</settlement
)
caseelement()return
element{node-namg$node)} {

$node/@*,
local:addsettlemeni{$node/ node()
}
default return
$node .
20_e0" “2_o0°
% o: “o:
oo

local:addsettlemeni/events) o %o 3° %



XQueryexample- results

<?xml version="1.0" encoding="U8BF?>
<events>
<conferenceef=d EYf | ¥a MM ¢
<namexXML Amsterdam/name>

<seftlement>Amsterdam:/settlement>

<date=2011-10-26</date>

</conference>

<conferenceef=4 EY{f LINHEMH ¢
<name>XML Prague/name>
<settlement=Prague/settlement>
<date=201202-10</date>

</conference>

</events>

<?xml version="1.0" encoding="U8F?>
<events>
<conferenceef=A EYf | ¥a MM ¢
<name>XML Amsterdaryname>
<date>2011-10-26</date>
</conference>
<conferenceef=d EY{f LINHMH ¢
<name>XML Prague/name>

<date=2012-02-10</date>
</conference>
</events>
:.... ...o 2:.. ...o
o0 o0



Alts a Functional Programming Language
AChange the way you think about a Program!

AThink of a function as transforming input to output

AYou cant have global/shared stagdR 2 Y Qi  F A 3

ARecursion and Function Passing are the answer
AOperate on Sequences where possible, do not loop!

ABetter optimisations possible

AKnow your Processor

AJust because you can, doesn't meapq',
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ATransformations part of the Extensilfidylesheet.anguages

ABased around Templates, define your own templates and functic
<xsl:stylesheet version= " 2. 60
€.9.  <xsltemplate match ="events" >
<xsl:apply - templates/>
</ xsl:template >
<xsl:template match= "conference[date It current - dateTir
<xslvalue -of select= "name" />
</ xsl:template >
</ xsl:stylesheet >

ASeamless XML processing: type model is XML type model.
AL0Qa - al[ H

ABest suited topresentation tasks, e.g. generate HTML.
AOften XSLimpl. provide extensions: SQL, HTTP, EDS:Ba.th .

A Well suited for use in processing pipelines N I



XSLT example

<xsl:stylesheekmins:xst'http://www.w3.0rg/1999/XSL/TransformVersion=2.0">
<!I-- Derive the settlement from the conference name and make it exphcit

<xsl:templatematch='events'>
<xsl:applytemplates/>
</xsl:template>

<xsl:templatematch=name">
<xsl.copy<xsl:applytemplates/><ksl:copy
<settlement>xsl.valueof select®substringafter(., ' ')'/></settlement>
</xsl:template>

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

<xsl:copy
<xsl:applytemplatesselect=node() | @*"/>
</xsl:copy
</xsl:template> . ‘e °
P ° .0. o.. 0..
o B¢

</XS|:Sty|ESh9@E @ ® ° c.. ..o



XSLT exampleresults

<?xml version="1.0" encoding="U8F?>
<events>
<conferenceef=A EYf | ¥a MM ¢
<name>XML Amsterdaryname>
<date>2011-10-26</date>
</conference>
<conferenceef=d EY{f LINHMH ¢
<name>XML Prague/name>

<date=2012-02-10</date>
<?xml version="1.0" encoding="U8BF?> </conference>
<events> . </events>
<conferencaef=0 EYf I ¥amMmE
<name>XML Amsterdam/name>
<settlement>Amsterdam:/settlement>
<date=2011-10-26</date>
<conferenceef=¢ EYf LINAMH ¢
<name>XML Prague/name=> aS theXQuel’y
<settlement=Prague/settlement> .
< aie-201202-10</date> results:-) . Lo i e
</conference> .,..o o0,
</events> 0o o ... @,



A(IMHO)It is not a programming language
AThinks in terms of templates
AKeep templates small: Single Responsibility Patter

ATransforming input to output
A2y QU f22L) 9KSNBE @é2dz Oz

AStart with an Identity Transform Pattern

ALogical layout; Follow Source obest struct.

AKnow your Processor

AWdZE G 0 SOF dA S & 2 drv 01--
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XFormsg Key Points for Beginners
ALOQa {AYLX S I yR CdzyH
AThis igprovenby the fact that its the smallest XML boek ;

click to LOOK INSIDE! Ciick to LOOK INSIDE!

Neviey X0 Ty %’

S

iticils

O'REILLY"

240 Pages 512 Pages 988 Pages

1.5 CM thick 2.3 CM thick 4.3 CM thick
..XFormsgs 3X simpler than XSL ; “ei ‘e
0o 0, 9 o



AL 1 Qa - &lQTdalled XML Farms!'a

ANot Standalone Embeds in a container

ASimilar to HTML Fornisit you get anXML document as the result

AEnforcesSeparation of Concerns
AData Modelc Declare your XML instance(s) structure
AControlsc Your form input/output boxes/buttons etc
ABindingsc Link the Controls to the Data Model

AEnforce field/data requirements

AForms can beomplex

ANeeds a Processor! ’ ‘% o@°



Not XFormsc A typical HTML Form

<form method="post" action="http://server.com/conference.php?action=ada"

<fieldset>
<labelfor="name">Conference Name/label>
<inputtype="text" id="name'/>

<labelfor="date">Conference Date/label>
<inputtype="text" id="date"/>

<inputtype='submit" name=save"value=Save/>

</fieldset>
</form>

At submit, server receives:

POSTttp://server.com/conference.php?action=add
ContentType: applicationsxwww-form-urlencoded

name=XML%20Amsterdam&date=0ctober%2026%202011



XFormsexample

<htmI|>
<head>

<xf:modeb
<xf:instance

HTML Containe

<eventsxmlns="">
<conference>
<name/>
<date/>
</conference>
</events>

Instance

</xf:instance

<xf:bind nodeset"conference/name'required="true()"/> - -
<xf:bind nodeset"conference/date"type="date" required=true()"/> B IN d IN g S

<xf:submissiond="s-send"method="post" resource=http://server.com/conference?actit

</xf:modeb

</head>



<body>
<xf.group>

<xf:labebPConference registration formxf:labeb CO ntrO IS

<xf.input ref="conference/name'incremental=true">
<xf:labebConference nameyxf:labek
<xf:hint>Enter the name of the Conferenckf:hint>
<xf:alert=You must enter a name for the Conferernce:alert>

</xf:input>

<xf.input ref="conference/date"incremental=true">
<xf:labebConference Datey/xf:label
<xf:hint>Enter the start date of the Conferencef:hint>
<xf:alert=You must enter a date for the Conference
in the format "201012-25"</xf:alert>

</xf:.input>

<xf:.triggersrc="images/icons/btn_save.gi#'
<xf:labebSave&/xf:labeb
<xf:hint>Saves the conference detadlsf:hint>
<xf:sendsubmission®s-send'/>

</xf:trigger
</xf.group>
</body> R Y R
°Q

</html> 0 O, 9 O



XFormsexample (continued)
At submit, server receives:

POSTttp://server.com/conference?action=add
ContentType: text/xml

<events>
<conferenceef="xmlams11*
<nameXML Amsterdary/name>
<date2011-10-26</date>
</conference>
</events>



A Triggers; Do Something, submit / statehange

<xf.trigger
<xf:sendsubmission="send'/>
</xf:trigger

A Repeats; Easily collect something N times

<xf.repeatnodeset"conference’
<xf.inputref="name'’>
<xfinputref=Hh R /% S @
</xf:repeat

A Switches; Triggers can change the form

<xf:switch>
<xf:cased="in" selected=true">
<xf:input ref="yourname'>
</xf.case
<xf:caseid="in" selected& F I ¥ & S b

<xf:output ref=gyourname'> o o' .':.o.o.o'
</xf:caser o o0,
@

</xf:switch> .0. o, o ©°



A Start Simple!
A Do not reinvent the wheel: XML Schema for typir
A Test troublesome complex forms as small snippe

A Be plentiful withxf:alertandxf:hint

I Use human understandable messages

A Instance from a URI: Same Form for Create or E
A Well Suited tadRESTfubnvironments

A Always use a ServeBide processor  ;%. .



But, where does all
the XML live?



