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Eva tunua XML

<seq 1id="my seq" name="NUCLEAR RIBONUCLEOPROTEIN">
<dbxref>
<database>SWISS-PROT</database>
<unique id>P09651</unique id>
</dbxref>

<residues type="aa'>
SKSESPKEPEQLRKLFIGGLSFETTDESLRSHFEQWGTLTDCVVMRDPNTKRS
RGFGFVTYATVEEVDAAMNARPHKVDGRVVEPKRAVSREDSQRPGAHLTVKKI
FVGGIKEDTEEHHLRDYFEQYGKIEVIEIMTDRGSGKKRGFAFVTFDDHDSVD
KIVIQKYHTVNGHNCEVRKALSKQEMASASSSQRGRSGSGNFGGGRGGGFGGN
DNFGRGGNFSGRGGFGGSRGGGGYGGSGDGYNGFGNDGGYGGGGPGYSGGSRG
YGSGGQGYGNQGSGYGGSGSYDSYNNGGGRGFGGGSGSNFGGGGSYNDFGNYN
NQSSNFGPMKGGNFGGRSSGPYGGGGQYFAKPRNQGGYGGSSSSSSYGSGRRF

</residues>

</seqg>



Eva XML DTD

<?xml version='1.0' encoding="US-ASCII"?>

<!DOCTYPE biosequence [
<!ELEMENT seq (dbxref*, residues?) >
<!ATTLIST seq id ID #REQUIRED
name CDATA #IMPLIED

length CDATA #IMPLIED >

<!ELEMENT residues (#PCDATA) >
<!ATTLIST residues type (dna | rna | aa) #REQUIRED>

1>



Xpnouorwotwvtag evav XML Parser

Tpia Baoika BAuaTa:

Anuioupyia Tou parser object

AvaBeon Tou XML eyypda@ou oTov parser

ETrecepyacia Twv ATTOTEAEOPATWY
["eviKQA, TO «ypaywiyo» XML — XML
serialization dev uttooTnpieTal ATTO TOUG

parsers (av Kal OpIOPEVOI UAOTTOIOUV
proprietary unxaviououc)



TOmol Parser

YTrapxouv TTOAAOI TPOTTOI KATNYOPIOTTOiNONG
TWV parsers:

Validating kai non-validating parsers

Parsers mTou uttooTtnpi¢ouv 10 Document
Object Model (DOM)

Parsers 1Tou uttooTtnpiouv 10 Simple APl yia
XML (SAX)

Parsers ypauuEvol 0€ OpIOPEVN YAWOOQ
(Java, C++, Perl, KATT.)



Non-validating Parsers

[ pr)yopol Kai atTtodOoTIKOI

Eival KotmiaoTiko yia evav XML parser va
avaAuoel eva DTD kal va ToToTroInoel ol
KGBe ouoTaTikd oto XML £yypagpo akoAouBei
TouG Kavoveg Tou DTD

AV TO UOVO TTOU QTTAITEITAI €iVAIl O EVTOTTIONOC
OUOTATIKWYV Kal N €¢opucn TTAnpoPopiac
guvioTaral N Xxprnon non-validating



Figure as from “The XML Companion” - Neil Bradley
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Parsing XML

Auo kaBiepwpueva AP
SAX (Simple APl yia XML)

Oplouocg handlers 1Tou TTEPIEXOUV HEBODOUC KATA TN
dlapkela diaoxiong (parsed) Tng XML
DOM (Document Object Model)
Opilel €va AoyIKO OEVTPO TTOU avaTTapIoTa TNV parsed
XML dopn
Epappoyecg Tou O¢ xpeialovrtal TTOAUTTAOKN dlaxeipion
UTTOPOUV va Xpnoigotroiouv SAX
Epappoyecg Tou XpeialovTal douikn dlaxeipion TroAAwv XML
«TTpayMatwv» (tokens) va xpnoipgotroiouv DOM



DOM

Document Object Model

2.UvoAo aT1ro interfaces yia
EPAPUOYEGC TTOU
aTTOONKEUOUYV £Va QpXEIo
XML o1tn pvAun wg gia
devOpIKn doun

To agaipeTikd API
ETMTPETTEI KATAOKEUN,
TpOoBaon diaxeipion Kal
eTavadopunon TnG OouNg
KOl TOU TTEPIEXOMEVOU
XML kar HTML eyypapwv




[TAeovektuata tov DOM

Alaoyidovtag Eva Eyypago

XML pe évav DOM parser,
ETTIOTPEPETAI MIA OWI) TTOU
TTEPIEXEI OAA T CUCTATIKA

TOU gyypAa@Pou

To DOM TtrapéExer pia
TTOIKIAIO CUVAPTACEWV YIa
TNV €€£€TO0N TNS OOMNNG KAl
TWV TTEPIEXOMEVWYV TOU
EYYPAPpOU




DOM oavtt SAX

Av TO £yypa@Po €ival TTOAU
MEYAAO Kal XpelalovTal JOvo
MEPIKA elements - eTTEAECE
SAX

AV TTPETTEI VO ETTECEPYOOTOUV
TTOAANG OUCTATIKA KAl VA
EKTEAEOTOUV DIADIKACTIEG
TTavw o1o XML - etTéAece
DOM

Av TTPETTEI VO AVOIEEIC TO
eyypapo XML TTOAAEC QpopEG-
eméNece DOM




DOM Standard

DOM 1.0 standard amé tn www.w3.0rg

AVTIKEIMEVOOTPAPNC TTPOCEYYION

ATToTEAEITAI ATTO £vav PEYAAO ApIOUO DIETTAPWYV
org.w3c.dom.”

H kevTtpikn KAaon €ival: 'Document’' (DOM tree)

To Standard dev trepIAauavel
[Mapaywyn otnv €¢odo XML format



Anuiovpywvtoc eva DOM oévtpo

Mia uAotroinon DOM é€xel pia uéBodo
avaBeoncg evoc XML apxeiou og eva factory
object 10 otroio Ba emmoTpeWel Eva Document
object TTou avaTtTapioTa TO0 CUCTATIKO-PICa
OAOU TOU gyypa@ou

To emmopevo BRua givar n xprijon tou DOM
standard interface yia aAAnAeTTidpaon pe TNV
XML doun

— {_, m P| «—— | Application

XML File DOM Parser DOM Tree

>

]




Aworertovpytkotnto DOM

http://www.w3.org/DOM/

JAVA: java language binding -
http://www.w3.0rg/TR/1998/REC-DOM-Level-
1-19981001/

H TTapouaciaon aut avagépeTal oe DOM
_evel 1 yia Java



http://www.w3.org/DOM/
http://www.w3.org/TR/1998/REC-DOM-Level-1-19981001/
http://www.w3.org/TR/1998/REC-DOM-Level-1-19981001/

Anuovpyovtog eva DOM oévtpo (2)

import org.w3c.dom.*; //DOM interfaces
import com.sun.xml.tree.*; //Using Sun classes
import org.xml.sax.*; //Need SAX classes

public class myClass {

Document myDoc; //Document object
try {
//if 'true' -> wvalidate
myDoc =
XmlDocument.createXmlDocument ("file:/doc.xml", true),
} catch (IOException err) {..}
catch (SAXException err) {..}
catch (DOMException err) {..}

//If no exceptions, should have a 'Document' object



Figure as from “The XML Companion” - Neil Bradley
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DOM Interfaces

To DOM opilel TToAAG interfaces
Node O Baoikog TUtToC 0edopEVWY Yia To DOM
Element  AVTIOTOIXEI OTO OUOTATIKO
Attr AvTioTOIXEI OTO attribute Tou cuoTaTikou
Text TO TTEPIEXOMEVO EVOC OCUCTATIKOU N attribute

Document AvTioTolxei oto XML £yypa@o.

2.UXVva, To avTikeipevo Document ava@Epetal wg
DOM dévTpo



Node Interface

Baoiko avrikeipevo Tou DOM (kOuBog-pia oto dEVTPO)
Evac koupBoc-Node utropei va givai:

Elements Entity declarations

Attributes Entity references
Notation declarations

Text ]

Comments Ent:Lre_ do_cuments_

CDATA sections Processing instructions

Node oguAAoyec-collections
Nodelist, NamedNodeMap, DocumentFragment



Node pébooot

TpEIC KATNyopieC HEBOOWV
XapaktnpioTikd Node
name, type, value
TotroBeaia kal TTPOCBacn 0€ OCUYYEVEIC
parents, siblings, children, ancestors, descendants
Tpotrotmroinon Node
Edit, delete, re-arrange child nodes



Node pébooor (2)

short getNodeType () ;

String getNodeName () ;

String getNodeValue () throws DOMException;
void setNodeValue (String value) throws DOMException;
boolean hasChildNodes () ;

NamedNodeMap getAttributes() ;

Document getOwnerDocument () ;



Node Types - getNodeType()

ELEMENT NODE = 1 PROCESSING INSTRUCTION NODE
ATTRIBUTE NODE = 2 COMMENT NODE
TEXT NODE = 3 DOCUMENT NODE
CDATA SECTION_ NODE = 4 DOCUMENT TYPE NODE
ENTITY REFERENCE NODE = 5 DOCUMENT FRAGMENT NODE
ENTITY NODE = 6 NOTATION NODE

if (myNode.getNodeType () == Node.ELEMENT NODE) ({

//process node

10

11

12



Ovouoto KOUPOV Kot TIHES

KaBe kKOpPog-node £xeEl ovoua Kail TTavwg TIUN

To ovopa ogv eival unique identifier (HOvo ToTTOOETIQ
que identifier (u Oeaia)

Type Interface Name Name Value

ATTRIBUTE_NODE Attr Attribute name Attribute value

DOCUMENT_NODE Document #document NULL

DOCUMENT_FRAGMENT_NODE | DocumentFragment #document-fragment | NULL

DOCUMENT_TYPE_NODE DocumentType DOCTYPE name NULL

CDATA_SECTION_NODE CDATASection #cdata-section CDATA content

COMMENT_NODE Comment Entity name Content string

ELEMENT_NODE Element Tag name NULL

ENTITY_NODE Entity Entity name NULL

ENTITY_REFERENCE_NODE EntityReference Entity name NULL

NOTAT ION_NODE Notation Notation hame NULL

PROCESSING_INSTRUCTION_ | Processinglnstruction | Target string Content string

NODE

TEXT_NODE Text #Htext Text string

Table as from “The XML Companion” - Neil Bradley



Child Nodes

O1 TTEPIooOTEPOI KOPBOI OEV UTTOPOUV va
EXOUV TTaIdIA, EKTOC

Document, DocumentFragment,
Element

EAEyX0C TNC TTapouaiag TTaIdiwyv

if (myNode.hasChildNodes()) {
//process children of myNode



Node mAonynon

KaBe KOUPOC £XEI OUYKEKPIYEVN BEON OTO
OEVTPO
To Node interface opilel ue6odoucg yia va Bpel
YEITOVIKOUG KOU[BOUG

Node (getFirstChild() ;

Node getLastChild() ;

Node getNextSibling() ;

Node getPreviousSibling() ;

Node getParentNode() ;

Nodelist getChildNodes () ;



Figure as from “The XML Companion” - Neil Bradley

Node mionynon (2)

getPreviousSibling ()

getParentNode () getFirstChild ()

getChildNodes ()

getLastChild ()

getNextSibling ()

Node parent = myNode.getParentNode() ;
if (myNode.hasChildren()) {
Nodelist children = myNode.getChildNodes () ;

}



Awoyeipton Node

Ta TTaidia evog koppou oto dEvipo DOM
UTTOPOUV VA UTTOOTOUV €TTECEPYAOia- added,
edited, deleted, moved, copied, KATT.

Node

Node

Node

Node

Node

removeChild (Node old)
insertBefore (Node new, Node ref)
appendChild (Node new)
replaceChild (Node new, Node old)

cloneNode (boolean deep) ;

throws

throws

throws

throws

DOMException;
DOMException;
DOMException;

DOMException;



Figure as from “The XML Companion” - Neil Bradley

Awoyeipton Node (2)

Old

— ‘ New \‘ New

Ref
insertBefore replaceChild

‘ Shallow 'false'

cloneNode Deep 'true'



Document::Node Interface

AvagpEpeTal o€ OAo TO £yypago XML (pila dEvTpou)
MeEBodol

//TOAnpopopiec oxetLtrd pe tn OdRAwon DOCTYPE (av undpxetl)
//EV(SC xml . AEC . http://www.w3schools.com/DOM/dom documenttype.asp
DocumentType getDocumentType () ;

//Returns reference to root node element
Element getDocumentElement () ;

//Searches for all occurrences of 'tagName' in nodes
Nodelist getElementsByName (String tagName) ;



Document::Node Interface (2)

MEBodoI yia dnuioupyia KOUBWYV

Element createElement (String tagName) throws DOMException;

DocumentFragment createDocumentFragment () ;

Text createTextNode (String data) ;

Comment createComment (String data) ;

CDATASection createCDATASection (String data) throws
DOMException;

ProcessingInstruction createProcessinglInstruction (

String target, String data) throws DOMException;

Attr createAttribute (String name) throws DOMException;

EntityReference createEntityReference (String name)
throws DOMException;



Element::Node Interface

Auo KaTnyopiec HeBOOWYV

[evikEC NEBODOI element

String getTagName () ;
NodeList getElementsByTagName () ;

void normalize() ;
Alaxeipion Attributes
String getAttribute (String name) ;
void setAttribute (String name, String value)
throws DOMException;
void removeAttribute (String name)
throws DOMException;
Attr getAttributeNode (String name) ;
void setAttributeNode (Attr new)
throws DOMException;
void removeAttributeNode (Attr old)

throws DOMException;



Element::Node Interface (2)

[Tpoavwg, Hovo avTikeipeva Element £xouv attributes
aAAG o1 yéBodoil yia attribute Tou Element gival

QTTAOIKEG
[MpéTTel va ¢EpeIc To dvoua Tou attribute
Agv PTTOPEIC Va CEXWPIoEIC JETACU TNG default TINAG TTOU
uttapxel oto DTD kal o€ auTr) TToU UTTAPXEI OTO OPXEIO
XML

Xpnoiyotroinoe 1N 4EB0OO getAttributes () TOU
Node
EmoTpé@el avTikeipeva Attr o€ popPr) NamedNodeMap



Attr::Node Interface

Interface o€ avTiKeipeva TTOU £xouv dedoueva attribute

//Get name of attribute
String getName () ;

//Get value of attribute
String getValue() ;

//Change value of attribute
void setValue (String wvalue) ;

— //if 'true' - attribute defined in element, else in DTD

boolean getSpecified() ;



Attr::Node Interface (2)

parentNode, previousSibling Kal
nextSibling £xouv null Tiyn yia to Attr avTiKeiuevo

//Create the empty Attribute node
Attr newAttr = myDoc.createAttribute ("status");

//Set the value of the attribute
newAttr.setValue ("secret") ;

//Attach the attribute to an element
myElement.setAttributeNode (newAttr) ;



CharacterData::Node Interface

XPNOIYEC YEVIKEC NEBODOI VIO ETTECEPYATIA
KEINEVOU

Ag XpnolJoTroleiTal Aueca

sub-classed og Text kai Comment Node types

String getData () throws DOMException;
void setData (String data) throws DOMException;
int getLength () ;
void appendData (String data) throws DOMException;
String substringData (int offset, int length)

throws DOMException;
void insertData (int offset, String data)

throws DOMException;
void deleteData (int offser, int length)

throws DOMException;
void replaceData (int offset, int length, String data)

throws DOMException;



Text:: CharacterData Interface

AVAQEPETAI OE TTEPIEXOUEVO TUTTOU «KEIUEVOR
O¢ Element N Attr

2.UVNOWC TTaIdi AUTWYV TWV KOUBWYV

Mia povo uEBodocg TTpooTiBETAI OTO
CharacterData interface

Text splitText (int offset) throws DOMException

EKTEAWVTOC normalize () O¢ €va Element
OUYXWVEUOVTAI TA AVTIKEIMEVA Text TOU



CDATASection:: Text Interface

Ava@eEpeTtal o€ Keipevo (CDATA) 1Tou O€ BEAoUE va
AVAYVWAPIOTEI WG anueiwaon (To uovo TTou avayvwpideral
givar 1o "] 1>" mou tepuaridel Tnv repioxn CDATA)

To DOMString attribute Tou kéuPou Text €xel TO
kKeipevo Tou CDATA

Aev TTpooTiBevtal yEBodOI 0TO CharacterData
MEBodo¢ kataokeung (Factory method) oto Document

CDATASection newCDATA =
myDoc.createDATASection ("press <<<ENTER>>>") ;



Comment:: Text Interface

Ava@pEPETal oTA OXOAIQ

OAOI 01 XOPAKTAPEC METACU <! =="Kal '==>

Aev TTpo0oTiOevTal yEBodoI 0TO CharacterData
Factory method in Document for creation

Comment newComment =
myDoc.createComment (" my comment "); //Note spaces



Processinglnstruction::Node Interface

Avagepetal oe ONAwWOEIC processing instruction
To ovopa Tou KOUPou gival n pi

H Tiun Tou KOMBOU €ival TO KEIJEVO PETACU TOU
OVOMOTOG TNG pi KAl TOU ‘27>’

//Get the content of the processing instruction
String getData ()

//Set the content of the processing instruction
void setData (String data)

//The target of this processing instruction
String getTarget () ;

MEBodoc¢ kataokeung (Factory method) o1o Document

ProcessingInstruction newPI =
myDoc.createProcessingInstruction ("ACME",
"page-break") ;



Figure as from “The XML Companion” - Neil Bradley

EntityReference::Node Interface

To DOM Ttrepiexel interfaces yia diaxeipion
entities kai entity references

<!ENTITY xml "eXtensible Markup Language">
<para>An &xml; value</para>

An value
Element Text name exXtensible

xml Markup
Language

EntitiReference ?ff;
alue
Text




NodeList Interface

Exel Tn ouAAoyn TacivounuEVwY Node QVTIKEIMEVWY
2 uEBoOOI

//Find number of Nodes in Nodelist
int getLength() ;

//Return the i-th Node

Node item(int index) ;

Node child;

NodeList children = element.getChildNodes () '

for (int 1 = 0; i < children.getLength(); i++) {
child = children.item(i) ;
if (child.getNodeType () == Node.ELEMENT NODE) {

System.out.println(child.getNodeName()) ;

}
}



NamedNodeMap Interface

Exel Tn oUAAOYN UN TaCIVOUNMEVWY Node QVTIKEIMEVWY
[1.x. Attribute, Entity

Ta povadika ovopara €ival atrapaiTnTa Kabwc ol
KOUPBol TTpoCTTEAQUVOVTAI UE TO OVOUQ TOUG

NamedNodeMap myAttributes
NamedNodeMap myEntities

myElement.getAttributes () ;
myDocument.getEntities() ;
int getLength () ;

Node item(int index) ;

Node getNamedItem(String name) ;

Node setNamedItem(Node node) throws DOMException;//Node'!
Node removeNamedItem (String name) throws DOMException;



Figure as from “The XML Companion” - Neil Bradley

DocumentFragment::Node
Interface

Eva TUNua evog KEIMEVOU PTTOPEI VO
ATTOONKEUTEI TTPOCWPIVA O€ KOUPOo
DocumentFragment

[1.x. ['la 'cut-n-paste’
Otav mTpooTifeTal oe AAAO KOU[30,
QUTOKOTAOTPEPETAN

DOM tree

DocumentFragment New DOM tree



DOMImplementation Interface

Interface yia Tov kaBopiouod Babuou
utTooThPICNG atTd Tov DOM parser

hasFeature (String feature, String version);

if (theParser.hasFeature ("XML", "1.0") {
//XML is supported

}



DOM resources

Java DOM Tutorial
http://www.roseindia.net/xml/dom/
PHP DOM tutorial

http://debuggable.com/posts/parsing-xml-with-the-dom-
library:480f4dfe-03e4-47f1-bf8c-47dacbdd56c¢ch

Python XML tutorial
http://www.boddie.org.uk/python/XML intro.html

Javascript DOM Tutorial
http://www.w3schools.com/dom/default.asp

.NET XML tutorial
http://functionx.com/vcsharp/xml/Lesson01.htm



http://www.roseindia.net/xml/dom/
http://debuggable.com/posts/parsing-xml-with-the-dom-library:480f4dfe-03e4-47f1-bf8c-47dacbdd56cb
http://debuggable.com/posts/parsing-xml-with-the-dom-library:480f4dfe-03e4-47f1-bf8c-47dacbdd56cb
http://www.boddie.org.uk/python/XML_intro.html
http://www.w3schools.com/dom/default.asp
http://functionx.com/vcsharp/xml/Lesson01.htm
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