XML APIs

DOM, Document Object Model
SAX, Simple API for XML

XML APIs

+ zakladné informécie
- DOM
* reprezentacia stromu
* prvky stromu
* IDL $pecifikacia
* operacie nad stromom
* SAX
* zverejnované udalosti
« Specifikacia
* implementéacia
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Zakladné informacie

API zabezpecujuce pristup k informaciam v XML
dokumentoch

Standardizované rozhrania pre XML parsre

Dve zakladné techniky:

* DOM - reprezentécia celého XML stromu
(okamzity pristup ku vSetkym prvkom)

» SAX - udalosti parsovania textoveého streamu
(zaCiatok / koniec elementu, ...)
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Zakladné informacie - porovhanie DOM a SAX

DOM
Standard W3C
existujuce implementacie
objektova reprezentacia stromu

vytvorenie vs. operacie nad celym dokumentom
SAX

de-facto Standard

aplika¢ne $pecifické implementéacie

reprezentacia udalostami

priebezny pristup k informaciam

pamat'ové vs. asové naroky
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DOM, Document Object Model

Standard W3C, http://www.w3.0org/DOM

Platformovo a jazykovo neutrélne rozhranie,
umozfujuce dynamicky pristup a upravy obsahu,
Struktury a vzhlfadu dokumentu

(pristup k celému dokumentu)
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DOM podpora v XML parseroch

JAXP, Java API for XML Parsing
Sun Microsystems, java.sun.com/xml, Java 1.4
Xerces, Java/C++/Perl
Apache Foundation, xml.apache.org
msxml
Microsoft, msdn.microsoft.com/xml
4DOM, Python
fourthought.com/4Suite/4ADOM

... a mnohé dalsSie
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XML dokument v objektovej reprezentacii

Strom, uzly (nodes):

| * koren
<?xml version="1.0"7> * element
<doc name="first"> . text
<l—— ftext —--> * atribat
<autor> * namespace
<meno>Roman< /meno> .« Pl
<priez>F</priez:> « komentar
</autor:>
</doc>
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XML dokument v objektovej reprezentacii

<?xml version="1.0"7> . o
<doc name="first"» atribut <Mﬂ| element
<o~ taxt —-> meno: hame meno: doc
cautors obsah: first
<menc>Roman</meno> eler.nem
<priez>F</priez> meno: autor
</autor>
</doc>
uzly:
* koren
* element "
o omentar
'[eX.’[ , “text”
« atribat
* hamespace text
. Pl Jext At
\n\t\t
* komentar | text | text| element
element “n\t\t” [ “F” || meno: priez
meno: meno
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DOM komponenty

Document
top-level komponent
operéacie nad stromom
(vytvaranie uzlov, vyhladavanie uzlov)

Node
uzol stromu
zaklad dedenia pre Specifické prvky stromu
NodelList
navratova hodnota
(vyhladavanie uzlov, atributy, ...)
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DOM komponenty - hierarchia vybranych tried

Node
Element
Attr
Processinglnstruction
CharacterData
Text
CDATASection
Comment

Prejdeme si ich vo forme IDL Specifikacii
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DOM komponenty - Node
Z&kladny typ pre celu DOM reprezentéciu

IDL $pecifikacia:
* oznacenie typu
* meno, hodnota
* operacie s detmi a atributy
* rozSirenia (namespace, features, ...)
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DOM komponenty - Node

interface Node {

// NodeType

const unsigned short ELEMENT_NODE = 1;
const unsigned short ATTRIBUTE_NODE = 2;
const unsigned short TEXT_NODE = 3;
const unsigned short CDATA_SECTION_NODE = 4;
const unsigned short ENTITY_REFERENCE_NODE = 5;
const unsigned short ENTITY_NODE = 6;
const unsigned short PROCESSING_INSTRUCTION_NODE =7;
const unsigned short COMMENT_NODE = 8;
const unsigned short DOCUMENT_NODE = 9;
const unsigned short DOCUMENT _TYPE_NODE = 10;
const unsigned short DOCUMENT _FRAGMENT _NODE = 11;
const unsigned short NOTATION_NODE = 12;
readonly attribute DOMString nodeName;

attribute DOMString nodevalue;

// raises(DOMException) on setting
// raises(DOMException) on retrieval
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DOM komponenty - Node

readonly
readonly
readonly
readonly
readonly
readonly
readonly
readonly

attribute unsigned short
attribute Node

attribute NodeList
attribute Node

attribute Node

attribute Node

attribute Node

attribute NamedNodeMap

// Modified in DOM Level 2:

readonly

attribute Document

nodeType;
parentNode;
childNodes;
firstchild;
lastchild;
previoussibling;
hnextsibling;
attributes;

ownerDocument;

V implementaciach (zva¢sa) metddy get

API's : DOM komponenty : Node
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DOM komponenty - Node

Node insertBefore(in Node newchild,

in Node refchild)
raises(DOMException};

Node replacechild(in Node newchild,

in Node oldchild)
raises(DOMException)};

Node removeChild{(in Node oldchild)

raises(DOMException);

Node appendchild(in Node newcChild)

raises(DOMExXception);

boolean haschi ldNades () ;

// Introduced in DOM Level 2:

booTlean hasAttributes();

APl's : DOM komponenty : Node
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DOM komponenty - Node

Jednotlivé typy uzlov:

Interface
ALt
CDATASection
Comment
Document
DocumentFragment
DocumentType
Flement
Entity
EntiryReference
Notation
Processinglnstruction
Text

nodeName nodeValue attributes
name of attribute value of attribute null
#cdata-section content of the CDATA Section null
#comment content of the comment null
#document null null
#document-fragment null null
document type name null null
tag name null NamedNodeMap
entity name null null
name of entity referenced null null
notation name null null
target entire content excluding the target null
#text content of the text node null
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DOM komponenty - Node

Ostatné vlastnosti (features, namespaces, ...)

Node cloneNode(in boolean deep);

/f Modified in DOM Level 2:
void normalize();
// Introduced in DOM Level 2:

boolean issupported(in DOMString feature,
in DOMString version);

// Introduced in DOM Level 2:
readonly attribute DOMString
// Introduced in DOM Level 2:

attribute DOMString

// Introduced in DOM Level 2:
readonly attribute DOMString

API's : DOM komponenty : Node

namespaceURI;

prefix;
// raises(DOMException) on setting

localName;
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DOM komponenty - Document

Reprezentuje cely XML dokument (strom)

IDL Specifikacia:
» zakladné Udaje
« vytvaranie novych uzlov
» vyhlfadavanie uzlov

interface Document : Node {
readonly attribute DocumentType doctyqe;
readonly attribute DOMImplementation dimplementation;

DOM komponenty - Document

Element createElement(in DOMString tagName)
raises%DDMException);

DocumentFragment  createDocumentFragment();

Text createTextNode(in DOMString data);

Comment createComment(in DOMString data);

CDATASection createCDATASection(in DOMString data)

raises(DOMException) ;
ProcessingInstruction createProcessingInstruction(in DOMString target,
in DOMString data)
raises(DOMException);
Attr createAttribute(in DOMString name?
raises(DOMException) ;
EntitvReference createEntityReference(in DOMString name)
raises(DOMException);
// Introduced in DOM Level 2:
Node importNode(in Node importedNode,
in boolean deep)
raises{DOMExXception);
// Introduced in DOM Level 2:
E lement createElementNsS (in DOMString namespaceURI,
in DOMString qualifiedName)
raises(DOMException);

readonly attribute Element documentE lemant; // Introduced in DOM Level 2: . .
Attr createAttributeNs(in DOMString namespaceURI,
in DOMString qualifiedName)
raises(DOMException);
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DOM komponenty - Document DOM komponenty - Element
NodelList getElementsByTagName(in DOMString tagname) ; Q i4 4 ibritmi
T o] ) sl e o Specialny typ uzla (Node), praca s atributmi
Nodelist getElementsByTagNameNS (in DOMString namespaceURI,

in DOMString localName);
// Introduced in DOM Level 2:
E lement getElementById(in DOMString elementId);

Obmedzené moznosti vyhladavania uzlov...
(tazkopadne cez NodelList)

... vyhladavanie pomocou XPath operacii
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interface Element : Node {

readonly attribute DOMString tagName;
DOMString getAttribute(in DOMString name) ;
void setAttribute(in DOMString name,

in DOMString value)
raises(DOMException);

void removeAttribute(in DOMString name
raises(DOMException);
Attr getAttributeNode(in DOMString name);
Attr setAttributeNode(in Attr newAttr)
raises(DOMException);
Attr removeAttributeNode(in Attr oldAttr)
raises(DOMException);
NodeList getElementsByTagName(in DOMString name);
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DOM komponenty - Element

J/ Introduced in DoM Level 2:
DOMSEtring getAttributeNs(in DOMString namespaceURI,
in DOMString localName);

J/ Introduced in DoOM Level 2:
void setAttributeNs(in DOMString namespaceURI,
in DoMString qualifisdname,
in DOMString value)
raises(DOMException) ;
J/ Introduced in DOM Level 2:
void removeAttributeNs(in DOMString namespaceURI,
in DOMString localName)
raises(DOMException);
J/ Introduced in DOM Level 2:
AtLr getAttributeNodeNs (in DOMString namespaceURI,
in DOMString localName) ;
J/ Introduced in DOM Level 2:
Attr setAttributeNodeNs(in Attr newAttr)
raises(DOMException) ;
J/ Introduced in DOM Level 2:
NodeList getElementsByTagNameNS{in DOMString namespaceURI,
in DOMString localName);
J/ Introduced in DOM Level 2:

boolean hasattribute(in DOMString name) ;
[/ Introduced in DOM Level 2:
boolean hasAttributeNs(in DOMString namespaceURI,

in DOMString localName);
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DOM komponenty - Attr

Atribut Elementu
name - value dvojica
nechapané ako sucast stromu
(parentNode, siblings su null)
specified - ak pridelena hodnota v origindlnom dok.

interface Attr : Node {

readonly attribute DOMString name;
readonly attribute boolean specified;
attribute DOMString value;

// raises(DOMException) on setting

J/ Introduced in DOM Level 2:
readonly attribute Element

ownerElement;
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DOM, navratové typy

interface NodeList {
Node item(in unsigned long index);
readonly attribute unsigned Jlong Tength;

interface NamedNodeMap {

Node getNamedItem(in DOMString name);

Node setNamedItem(in Node arg
raises(DOMException) ;

Node removeNamedItem(in DOMString nameg
raises(DOMException);

Node item(in unsigned long index);

readonly attribute unsigned long length;
J/ Introduced in DoM Level 2:
Node getNamedItemNs(in DOMString namespaceURI,
in DOMString localName);
J/ Introduced in DOM Level 2:
Node setNamedItemNs(in Node arg)
raises(DOMException);
J/ Introduced in DOM Level 2:
Node removeNamedItemNs(in DOMString namespaceURI,
in DOMString TocalName)
raises(DOMException);

}
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DOM, Java implementacia

<?xml version="1.0"7>
Majme “databazu” <Users>
pouzivatelov <User ID="ul">
<Name>anka</Name>
</User:>
<User ID="u2">
<Name>rocbo</Name:>
</User:>
<User ID="us3">
<Name>roman</Name>>
</User:>
</Users>
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DOM, Java implementacia
S/ dmports
import .../

public class UserManader

{
// d1nicilalizacia (static, kondtruktor)

Modul na
Spﬁstupnerﬂe public Element getUser (int index)
dat L

public Element findByName (String name)
{ h

public String getID (Element user)
{ t

public String getName (Element user)
{ }
}
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DOM, Java implementacia

Java implementacia (Apache) rozhrani
// parser (DOM, Apache Xerces)

import org.apache.xerces.parsers.DOMParser;

import org.xml.sax.InputSource;

// implementacia DOM
import org.w3c.dom.*;

// XPath API (Apache)
import org.apache.xpath.XPathiAPI;

public class UserManager

{

private static Document users;

APl's : DOM : Java implementacia
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DOM, Java implementacia

Parsovanie dokumentu na DOM reprezentéciu

try
{

DOMParser parser = new DOMParser () ;
parser.parse (new InputSource ("users.xml™));

users = parser.detDocument () ;

parser = null;

}

catch (Exception e)

{
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DOM, Java implementacia

public Element getUser (int index)

{
Element elm = null;

try
{

Nodelist nl = users.getElementsByTagWName ("User™);

if (index < nl.getLength())
return (Element) nl.item (index);

}
catch (Exception e){}

return null;
}

APl's : DOM : Java implementécia
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DOM, Java implementacia

public Element findByName (String key)

{

Element elm = null;

try
{
elm = (Element)
XPathAPI.selectSinglelNode
(
users.getDocumentElement (),
"//User [Name='" + key + "']"
I
return =lm;

}

catch (Exception e)/{}

return null;
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DOM, Java implementacia

public String getID (Element user)
{

return user.getAttribute ("ID");

}

public String getName (Element user)
{
Nodeldist nl = user.getElementsByTagName ("Name");

return ((Element) nl.item(0)).getFirstChild().getNodeValue()
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DOM, zhrnutie

Document Object Model

Odporucanie vo vlastnictve W3C

Objektova reprezentacia XML dokumentu
Node, Document, Element, Attr, ...

Existujuce implementacie (Apache, ...) API
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Simple API for XML, SAX

Vytvorené pouzivatelmi (XML-DEV mailing list)

Udalosti zasielané po&as parsovania dokumentu

¢asovo aj pamatovo menej narocné nez DOM
typicky pouzivané na Citanie dokumentov
(nie modifikacie, ...)
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SAX podpora v XML parseroch

JAXP, Java API for XML Parsing

Sun Microsystems, java.sun.com/xml, Java 1.4
Xerces, Java/C++/Perl

Apache Foundation, xml.apache.org
msxml, 3.0

Microsoft, msdn.microsoft.com/xml

APl's : SAX v parseroch Ing. Roman Filkorn 33

XML dokument ako postupnost’ SAX udalosti

<?xml version="1.0"72>
<doc name="first":>

« zaCiatok dokumentu o text (,\n\f\t")

et T * zaciatok elementu « zadiatok elementu
aucor . .
<menc>Roman</meno> meno, d_OC . meno: priez
<priez>I</priez> atribaty: name = first < ot (|F*)
</autor> e text (,\n\t") « koniec elementu
</doc> * komentar (, text ) meno: priez

o text (,\n\t%)

) o text (,\n\tY)
udalosti: - zacCiatok elementu

*» koniec elementu

zaciatok/ koniec: meno: autor meno: autor
d?kumentu e« text (,\n\t\t*) .
elementu X
« zacCiatok elementu . i
text eno: meno koniec elementu
komentar ' meno: doc

» text (,Roman®)
« koniec elementu
meno: meno

» koniec dokumentu

APl s : SAX udalosti Ing. Roman Filkorn 34

SAX rozhrania
call-back rozhrania poc€as parsovania

Zakladna praca s udalostami:

DocumentHandler
ErrorHandler HandlerBase
DTDHandler, EntityResolver

Podporné:
InputSource SAXException
Locator SAXParseException
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SAX, DocumentHandler
void
startDocument ()
Zaciatok dokumentu.
void
endDocument ()
Koniec dokumentu.
void X . . .
startElement (java.lang.String name, AttributeList atts)
Zaciatok elementu - meno a atributy.
void . .
endElement(java.lang.String name)
Koniec elementu - meno.
void . ;
characters (char[] ch, int start, int length)
Retazec znakov.
void . . . .
ignorableWhitespace (char[] ch, int start, int length)
Ignorovatel'ny retazec whitespace.
void . . . . . .
processinglnstruction (java.lang.String target, java.lang.String data)
Processing Instruction - meno a parametre.
void
setDocumentLocator (Locator locator)
Nastavenie Locator-a parsovania.
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SAX, ErrorHandler

void error (SAXParseException exception)
Nastala opravitel'na (recoverable) chyba.

void fatalError (SAXParseException exception)
Nastala neopravitel'nd (non-recoverable) chyba.

void warning (SAXParseException exception)
Varovanie pocas parsovania.

Kazda z nich: throws SAXException

SAX, HanderBase

Trieda implementujuca v8etky zakladné rozhrania
“prazdne” metoddy, potrebné predefinovat
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SAX, Locator

Poskytnuté na zaciatku parsovania
DocumentHandler.setDocumentLocator ()

int getColumnNumber ()
Cislo stipca, kde kon¢i aktudlna "udalost™ v dokumente.
int getLineNumber ()
Cislo riadku, kde kon¢i aktudlna "udalost™ v dokumente.
String getPublicld ()
Identifikétor (verejny) aktudlnej "udalosti" v dokumente.
String getSystemid ()
Identifikator (systémovy) aktudlnej "udalosti" v dokumente.
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SAX, InputSource

Zjednocujuce rozhranie pre rézne vstupy

Konstruktory:

InputSource (java.io.InputStream byteStream)
InputSource (java.io.Reader characterStream)

InputSource (java.lang.String systemId)

API's : SAX : InputSource Ing. Roman Filkorn 39

SAX, Java implementacia

Import dat do DB - hierarchia “zmlav” a “planov”
data: priamo pouzivatel / vystup z inej DB
velkost dokumentu od 1KB - 1MB
logicka chyba - zneplatfuje vstupné data

1. faza - validacia dokumentu
syntakticka kontrola (Struktura, typy dat...)
2. faza - import dat
logick& kontrola (existencia v DB, Ciselniky)
filtrovanie dat, import do databazy
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SAX, Java implementacia

<?xml version="1.0" encoding="ISC-885%9-1"7>
<IDOCTYPE Auftrag SYSTEM "http:z//...">
<?Import Type Additional?><?Language DE?>

<Auftrag auftrags Nummer="XMLTESTZ-1">
<Teilauftrag Tellauftrags MNummer="00010">
<Kostenplan>
<Kostenplan pro Monat Monat="2000.08"
Rechner Kosten="70000" Reise Kosten="50000"
Sonstige Kosten="30000">
<Kostenplan pro Herkunft und Monat
Herkunft="EsSE" Stunden="12"/>
<Kostenplan pro Herkunft und Monat
Herkunft="ANF" Stunden="8"/>
</Kostenplan pro Monat:>
</Kostenplan:>
</Teilauftrag:>

</Auftrag>
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SAX, Java implementacia

import ...;

public class AuftragParser

{
public Elementiuftrag parse (String strXml)

{
// wvalidating parse
// creating parse

class AuftragbDocumentHandler extends HandlerBase
{ }

class AuftragvalidateDocumentHandler extends HandlerBase

{ }

class AuftragErrorHandler implements ErrorHandler

{ }
}

API's : SAX : Java implementacia
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SAX, Java implementacia
import java.io.?®;
import org.xml.sax.*;
import org.xml.sax.helpers.ParserFactory;
import org.apache.xerces.parsers.”;
import siemens.proweb...;
public class AuftragParser

{
private Locator locator = null; // Locator

Xerces implementacia
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SAX, Java implementacia

public ElementAuftrag parse (String strXml)
{
try
{
Parser parser = ParserFactory.makeParser
("org.apache.xerces.parsers.3AXParser™);
// wvalidating parse
parser.setDocumentHandler (new AuftragvalidateDocumentHandler());
parser.setErrorHandler (new AuftragErrorHandler ());

try { ((org.apache.xerces.parsers.SAKParser) parser).setFeature

("http://xnl.org/sax/ features/validation™, true);

({org.apache.xerces.parsers.SAKParser) parser).setFeature

("http://xnl.org/sax/features/namespaces™, false);

} catch (Exception e) {}

parser.parse (new InputSource (new StringReader (strXml)));
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SAX, Java implementacia

// creating parse
if (! wasError)

{
parser.setDocumentHandler (new AuftragDocumentHandler());

try { ((org.apache.xerces.parsers.SA¥Parser) parser).setFeature

("http://zml.org/sax/features/validation", false); }

catch (Exception &) {1

parser.parse (new InputSource (new StringReader (strXml))) ;

1
else {}

}
catch (Exception e) {}

return ...;

APIl's : SAX : Java implementacia
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SAX, Java implementacia

class AuftragvalidateDocumentHandler extends HandlerBase
{

public wvoid setDocumentLocator (Locator loc)

{

locator = loc;

}

class AuftragErrorHandler implements ErrorHandler
{
public void warning (SAXParseExcepticn e) throws SEXException
{
System.out.println {("wWarning: " + e);
}

public void error (SAXParseException e) throws SAXException
-1

public void fatalError (SAXParseException e) throws SRXException
1

System.out.println ("Fatal: " + &) ;

throw e/
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class AuftragDocumentHandler extends HandlerBase
i
private int intImpType;

public void startElement (String strMame, Attributelist alAttrs)
throws SAXException
{
if (strName.egqualsIgnoreCase ("Auftrag™))

1
putAuftrag (alAttrs, intImpType);

}
else if (strName.equalsTgnoreCase ("Teilauftrag™))

{
putTeilauftrag {alkttrs);

}
}

public void endElement (String strName) throws SAXException
- ¥

public void processingInstruction (String strTarget, String strData)

throws SAXException
{ -ea}

APl's : SAX : Java implementacia Ing. Roman Filkorn
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SAX, Java implementacia

private void putRuftrag (Attributelist atts, int intImpType)
{

private void putTeilauftrag (Attributelist atts)
{

Logicka kontrola dat oproti DB
Odpamatéavanie relevantnych dat

API's : SAX : Java implementacia Ing. Roman Filkorn 48




SAX 2.0

HandlerBase nahradeny DefaultHandler
Rozsirené o podporu namespace (elementy a atribaty)

Upravené procesy ziskavania a parsovania dokumentu
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SAX, zhrnutie

Simple API for XML

de-facto Standard

Udalostami reprezentovany XML dokument
startElement, endElement, ...

Existujuce implementacie (Apache, ...) API

API's : SAX : Zhrnutie
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Dakujem za pozornost’

APIl's Ing. Roman Filkorn 51

WWW Consortium (Specifikacie)
www.w3.0rg

OpenSource implementéacia parsera (Xerces)
xml.apache.org

Tutorialy, materialy
WWW.zvon.org
iné
www.xml.org, ...

APl's
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