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Eva tuqua XML

<seq id="my_seq" name="NUCLEAR RIBONUCLEOPROTEIN">
<dbxref>
<database>SWISS-PROT</database>
<unique_id>P09651</unique_id>
</dbxref>

<residues type="aa'’>
SKSESPKEPEQLRKLFIGGLSFETTDESLRSHFEQWGTLTDCVVMRDPNTKRS
RGFGFVTYATVEEVDAAMNARPHKVDGRVVEPKRAVSREDSQRPGAHLTVKKI1
FVGGIKEDTEEHHLRDYFEQYGKIEV IEIMTDRGSGKKRGFAFVTFDDHDSVD
KIVIQKYHTVNGHNCEVRKALSKQEMASASSSQRGRSGSGNFGGGRGGGFGGN
DNFGRGGNFSGRGGFGGSRGGGGYGGSGDGYNGFGNDGGYGGGGPGYSGGSRG
YGSGGQGYGNQGSGYGGSGSYDSYNNGGGRGFGGGSGSNFGGGGSYNDFGNYN
NQSSNFGPMKGGNFGGRSSGPYGGGGQYFAKPRNQGGYGGSSSSSSYGSGRRF

</residues>

</seq>

Eva XML DTD

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

<IDOCTYPE biosequence [
<IELEMENT seq (dbxref*, residues?) >
<IATTLIST seq id 1D #REQUIRED
name CDATA #IMPLIED
length CDATA #IMPLIED >

<IELEMENT residues (#PCDATA)>
<IATTLIST residues type (dna | rna | aa) #REQUIRED>

1>

Xpnowonowwvrtog evav XML Parser

Tpia Baocika BAuara:

Anuioupyia Tou parser object

AvdBeon Tou XML eyypdgou oTov parser

Emegepyaania Twy ammoTeAeopaTWY
evikd, TO «ypdyipgo» XML — XML
serialization dev uttooTnpifeTal aTTd TOUG
parsers (av Kal OpIoPEVOI UAOTTOIOUV

proprietary unxaviopyoug)




Tomol Parser

Y1dpyouv TToAAOI TPOTTOI KATNYOPIOTTOINONG
TWV parsers:

Validating kai non-validating parsers

Parsers 1Tou utrooTtnpifouv T0 Document
Object Model (DOM)

Parsers 1rou utrooTtnpifouv 10 Simple API yia
XML (SAX)

Parsers ypauuévol o€ opiopévn yAwaooa
(Java, C++, Perl, kAT.)

Non-validating Parsers

"priyopol Kai atrodoTIKOi
Eival kotaoTiko yia évav XML parser va
avaAuoel éva DTD kal va moToTroinoel Ol
KGBe ouoTaTiké oto XML €yypa@o akoAouBei
Toug Kavoveg Tou DTD
AV TO JOVO TTOU ATTAITEITAI €iVal O EVTOTTIONOG
OUOTATIKWYV Kal N €56puén TTAnpopopiag
guvioTaTal n Xprion non-validating

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

Auo kaBigpwpéva API
SAX (Simple API yia XML)
Opiopég handlers TTou Trepiéxouv peBGdoUG KaTd Tn
didpkela didoxiong (parsed) Tng XML
DOM (Document Object Model)
OpiCer €va Aoyiko d€vTpo TToU avaTrapioTd Tnv parsed
XML dopn
E@appuoyég rou d¢e xpeidovTal TTOAUTTAOKN Slaxeipion
uTTOpOUV Va xpnaolgotrolouv SAX
Egappuoyég rou xpeiadlovtal dopikn diaxeipion ToAMwv XML
«TTpayuaTwv» (tokens) va xpnoiyotroiotv DOM

DOM

Document Object Model

>Uvoho até interfaces yia
EPAPHOYEG TTOU
atroBnkeUouv éva apxeio
XML oTn pvAun wg pia
OevdpIkr doun

To agaipeTikd API
EMTPETTEI KATOOKEUN,
TPOcRaan diaxeipion Kai
€mavadopnon tng doung
Kal TOU TTEPIEXONEVOU
XML kai HTML eyypdowv

[TAeovektpata tovo DOM

Alaoyi¢ovtag £va £yypago
XML pe évav DOM parser,
EMOTPEPETAI hia OONA TTOU
TEPIEXEI OAD TO OUCTATIKA
TOU gyypagpou

To DOM trapéxel pia
TIOIKIAI0 GUVOPTACGEWV VIO
TNV €§€taan Tng SouNg Kai
TWV TTEPIEXOUEVWV TOU
eyypdagou

DOM aoavti SAX

Av 10 éyypa@o gival TTOAU
peydAo kai xpeiagovral yévo
HepIkdG elements - eTéAeEe
SAX

Av TTpéTTel va eTTegepyacTolV
TTOAAG ouoTaTIKG Kal va
ekTEAEGTOUV BIOBIKOTIEG
Tavw oto XML - eTréAete
DOM

Av TTp£TTEl va aVOIgeIg TO
£yypa@o XML 1TToAAEG popEG-
eméAe¢e DOM




DOM Standard

DOM 1.0 standard amé Tn www.w3.0rg
AVTIKEINEVOOTPAPNG TTPOCEYYION
ATtroteAcital atrd Evav peyadAo apiBuod dieTTapuv
org.w3c.dom.”
H kevTpikr) kAGon givai: 'Document’ (DOM tree)
To Standard dev TepIAaupavel
Mapaywyn otnv €060 XML format

Anuovpyavtag Eva DOM dévtpo

Mia uAoTroinan DOM éxel pia péBodo
avaBeong evog XML apyeiou ot éva factory
object 1o oTroio Ba emoTpéwel éva Document
object TTou avatrapioTd TO0 cUCTATIKO-PICa
6Aou ToU gyypd@ou

To emépevo Brpa givar n xpRon tou DOM
standard interface yia aAAnAeTTidpaon pe Tnv
XML dopn

A
B
DOM Tree [

XML File DOM Parser

Anuovpyovtag éva DOM dévtpo (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® -> validate
myDoc =
XmIDocument.createXmlDocument("file:/doc.xml", true)
} catch (10Exception err) {.}
catch (SAXException err) {.}
catch (DOMException err) {.}

//1f no exceptions, should have a "Document® object

Figure as from “The XML Companion” - Neil Bradley

DOM Interfaces kot Classes

A{DocumentFragment‘

{Document [jText}{CDATASection
CharacterData
liiﬁﬁﬁﬁil
Attr
Element
DocumentType NodeList
Notation NamedNodeMap

Entity

= DocumentType
—{EntltyReference‘

—{Processinglnstruction‘




DOM Interfaces

To DOM opiCel TToAAG interfaces
Node O Baoikdg TUTTOG dedopévwy yia To DOM
Element  AvrioTOIXEl OTO OUCTATIKO
Attr AvrioToIxei oTo attribute Tou cuoTaTikou
Text To mepiexodpevo evog ouoTarikou r attributg
Document AvTioToixei ato XML £yypago.

2uxvd, To avTikeipevo Document avagEpeTal wg
DOM &évipo

Node Interface

Baoiké avrikeipevo Tou DOM (kéupog-piCa o1o dévTpo)
Evag koppog-Node utropei va givai:

Elements Entity declarations
Attributes Entity references

Text Notation declarations
Comments Entire documents

CDATA sections Processing instructions

Node cuAhoyég-collections
NodeL ist, NamedNodeMap, DocumentFragment

Node pébodot

Tpeig katnyopieg peBOdwv
XapaktnpioTikd Node
name, type, value
TotmroBeoia kal TTPOCRACH O€ CUYYEVEIG
parents, siblings, children, ancestors, descendants
TpoTtrotroinon Node
Edit, delete, re-arrange child nodes

Node pébodor (2)

short getNodeType(Q);

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

iT (myNode.getNodeType() == Node.ELEMENT_NODE) {
//process node

10

11

12

Ovopota kOUPwV Ko TIES

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 #odata-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
NOTATION_NODE Notation Notation name NULL
PROCESSING_INSTRUCTION_ | Processinglnstruction | Target string Content string
NODE
TEXT_NODE Text #ext Text string

KaBe kopBog-node €xel Ovoua kai Thavwg TiuA

To 6vopa dev eival unique identifier (uévo ToTT0BeTIq)

Table as from “The XML Companion™ - Neil Bradley

Child Nodes

O1 repiIcodTEPOI KOPPBOI BEV HTTOPOUV Va
éxouv TTaIdId, EKTOG
Document, DocumentFragment,
Element
EAgyxog NG TTapouCiag TTaidiwyv
it (myNode.hasChildNodes()) {
//process children of myNode

Node mlonynon

KaBe kouPBog £xel ouykekpipévn BEon oTo
0évTpo
To Node interface opiCel peBddoug yia va Bpel
YEITOVIKOUG KOuBoug

Node getFirstChild(Q);

Node getLastChild();

Node getNextSibling(Q);

L Node getPreviousSibling(Q);

Node getParentNode();
NodeList getChildNodes();




Figure as from “The XML Companion” - Neil Bradley

Node mionynon (2)

getPreviousSibling()

getParentNode () getFirstChildQ)
getChildNodes()

getLastChild()

getNextSibling()

Node parent = myNode.getParentNode();
it (myNode.hasChildren(Q)) {

NodeList children = myNode.getChildNodes();
b

Awayeipion Node

Ta maidid evog kKéuPBou oto dévipo DOM
MTTOPOUV VA UTTOOTOUV £TTECEPYaTia- added,
edited, deleted, moved, copied, KATT.

Node removeChild(Node old) throws DOMException;
Node insertBefore(Node new, Node ref) throws DOMException;
Node appendChild(Node new) throws DOMException;
Node replaceChild(Node new, Node old) throws DOMException;

Node cloneNode(boolean deep);

Figure as from “The XML Companion” - Neil Bradley

Awyeipion Node (2)

old
®/\§<.i<— @ New ™~ @ New
Ref

insertBefore replaceChild

. Shallow 'false'

BN

cloneNode Deep 'true’

Document::Node Interface

AvagépeTtal ag 6Ao 1o €yypago XML (pia dévipou)
MéBodol

//1Information from DOCTYPE - See "DocumentType*
DocumentType getDocumentType();

//Information about capabilities of DOM implementation
DOMImplementation getlmplementation();

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

//Searches for all occurrences of "tagName® in nodes
NodeList getElementsByName(String tagName);




Document::Node Interface (2)

MéBodol yia dnuioupyia KOPPBwWVY

Element createElement(String tagName) throws DOMException;
DocumentFragment createDocumentFragment();
Text createTextNode(String data);
Comment createComment(String data);
CDATASection createCDATASection(String data) throws
DOMException;

Processinglnstruction createProcessinglnstruction(

String target, String data) throws DOMException;
Attr createAttribute(String name) throws DOMException;

EntityReference createEntityReference(String name)

DocumentType::Node Interface

throws DOMException

MANpo@opicg yia To EVOUAQKWHEVO £yypapo
DTD

To DOM 1.0 dev emTpéTrel eeEepyaaia Tou

KOupBou
//Returns name of document
String getName(Q);

//Returns general entities declared in DTD
NamedNodeList getEntities();

//Returns notations declared in DTD
NamedNodeList getNotations();

Element::Node Interface

Auo katnyopieg neBGdwvV

Mevikég péBodoI element

String getTagName(Q);
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)

Element::Node Interface (2)

throws DOMException:]|

Mpowavwg, povo avrikeipeva Element éxouv attributes
aAAG ol yéBodol yia attribute Tou Element givai
ATTAOIKEG
Mpéter va E€peig To dvopa Tou attribute
Aev ptropeig va Eexwpioeig petagu tng default TipAg Tou
utrdpxel oto DTD Kal € auTh TTOU UTTAPXEI OTO OPXEIO
XML
Xpnoiyotroinoe Tn péBodo getAttributes() Tou
Node
EmoTpépel avTikeipeva Attr oe poper) NamedNodeMap




Attr::Node Interface

Interface o€ avTikeipeva TTou £xouv dedouéva attribute

//Get name of attribute
String getName(Q);

//Get value of attribute
String getvValue(Q);

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

//if "true® - attribute defined in element, else in DTD
boolean getSpecified();

Attr::Node Interface (2)

parentNode, previousSibling kai

nextSibling €xouv null Tipn yia 1o Attr avTikeipevo

//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

XpHoIUeg yevikEG HEBODOI YIa ETTEEEPYATIQ
KEINEVOU

Ag xpnoiyoTroigital dueoa

sub-classed o€ Text kai Comment Node types

String getData() throws DOMException;
void setData(String data) throws DOMException;
int getLengthQ);
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

Ava@épeTal o€ TTEPIEXOUEVO TUTTOU «KEIUEVOY
oc Element f Attr

ZuvNBwg TTaIdi auTWV TWV KOPPBWYV
Mia povo péBodog TTpooTiBeTal GTO
CharacterData interface

Text splitText(int offset) throws DOMException

ExteAwvtag normalize() oc éva Element
ouyxwvelovTal Ta avTIKeipeva Text Tou




CDATASection:: Text Interface

Avagépetal o€ keipevo (CDATA) tmou O BEAoupe va
avayvwpIoTel wg anueiwon (To uévo TTou avayvwpigeTal
eival To "]]>" ou TepuarTiCel Tnv TTepioxy CDATA)

To DOMString attribute Tou k6pBou Text éxel TO
Keipevo Tou CDATA

Aev TrpoaTiBevral péBodol oto CharacterData
MéBodog kataokeung (Factory method) oto Document

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

Comment:: Text Interface

AvagépeTtal oTa oxOAIa

OAol o1 XapakTApeS peTagy '<i--'kan '-->'

Aev rpooTiBevTal uéBodol oto CharacterData
Factory method in Document for creation

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

Processinglnstruction::Node Interface

Avagépetal o dnAwoelg processing instruction
To 6vopa Tou KOPPBoU gival n pi

H i Tou k6PPouU gival To Keipevo peETagu Tou
ovOuaTOG TNG pi Kai Tou ‘7>’
//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();

MéBodog karaokeurg (Factory method) oto Document
Processinglnstruction newPl =
myDoc . createProcessinglnstruction(""ACME",
"'‘page-break’™);

Figure as from “The XML Companion” - Neil Bradley

EntityReference::Node Interface

To DOM trepiéxel interfaces yia diaxeipion
entities kai entity references

<IENTITY xml "eXtensible Markup Language'>
<para>An &xml; value</para>

value
Element Text name extensible

Markup
Language
Text,

EntityReference

10



NodeList Interface

Exel Tn ouAoyn Tagivounuévwy Node avTiKelnévwy
2 uébodol

//Find number of Nodes in NodeList

int getLengthQ);

//Return the i-th Node

Node item(int index);

— Node child;
NodeList children = element.getChildNodes(Q)"
for (int i = 0; i < children.getLength(); i++) {
child = children.item(i);
if (child.getNodeType() == Node.ELEMENT_NODE) {
System.out.printIn(child.getNodeName());

¥
o

NamedNodeMap Interface

Exel Tn ouAhoyn un Tagivounuévwy Node avTiKeEInévwy
[M.x. Attribute, Entity

Ta yovadikd ovéuata gival arrapaitnTa Kabwg ol
KOuBol rpooTreAalvovTal HE TO OVoud Toug

NamedNodeMap myAttributes
NamedNodeMap myEntities

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

int getLength();

Node item(int index);
Node getNamedltem(String name);

Node setNamedltem(Node node) throws DOMException;//Node!
Node removeNamedltem(String name) throws DOMException;

Figure as from “The XML Companion” - Neil Bradley

DocumentFragment::Node
Interface

Eva Tufipa evog Keipévou ptropei va
aTTOBNKEUTEI TTPOCWPIVA GE KOUBO
DocumentFragment

M.x. MNa 'cut-n-paste’
Ortav trpooTiBeTal o€ AAANO KOO,
QUTOKATOOTPEPETAI

®<.i ‘<§ Ny ®<§<2
DOM tree

DocumentFragment New DOM tree

DOMImplementation Interface

Interface yia Tov kaBopiopo Babuou
utrooTtnpiEng atré Tov DOM parser

hasFeature(String feature, String version);

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

11



DOM avti XSL

Av atraiteital
TTOAUTTAOKN TagIvounon
1 avadounon,
mpoTiuaTal o DOM

H XSL eivai 1o
lightweight

12
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