Nlekuus 12. Pabora ¢ XML-gaHHbLIMM B Java
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XML — Extensible Markup Language

Onsa yero HyXeH:
* IHTerpayms gaHHbIX N3 pasnn4yHbiX MCTOYHUKOB
* JlokanbHasi obpaboTka AaHHbIX HA KITMEHTE.

* [lpocMOTp 1 MaHUNynMpoBaHne JaHHbIMA B
pas3nnM4HbIX pa3pes3ax.

* BOBMO>XHOCTb YaCTUYHOro OOHOBNEHUSA OaHHbIX.
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XML. KOHCTpYKLMU A3blKa

AreMeHTbl AaHHbIX
InemMeHTamm MOTYT BbICTYNaTb KakK OBObIYHbIN TEKCT, TaK 1 Apyrmne, BrOXXeHHbIe,
9NEMEHTbI JOKYMEHTA, cekuum CDATA, MHCTPYKUMK No 06paboTKe, KOMMEHTapUMN.
Hanpumep:
<country id="Russia">
<city>
<title>HoBocubupck</title>
<state>Siberia</state>
<universities-list>
<university id="1">
<title>CyMIry
</title>
<address URL="www.sumdu.edu.ua"/>
<description>pogHon yHuBepcuteT</description>
</university>
</universities-list>
</city>

</country>
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Well-formed XML

« KaXkObIl OTKPbIBAIOLWMUK TII, ONpeaensowmm HEKOTOPYO 00nacTb AaHHbIX
B OKYMEHTE 00s3aTenbHO AOMKEeH UMeTb CBOEro 3akpbiBaloLlero
"HanapHuka“.

* B XML yynTbiBaeTCs permctp CUMBOJSIOB.

* Bce 3HavyeHusn anVIGyTOB, NCNOoJb3yeMbIX B onpenesieHnn 1Taroe, AOJTKHbI
ObITb 3aKNO4YEeHbI B KaBbIYKW.

* Bcsa nHdopmaums, pacnonaratoLlasica Mexay HadanbHbIM U KOHEYHbIMU
Taramu, paccmaTtpuBaeTcs B XML Kak JaHHbIe U MO3TOMY YYUTbIBAOTCS BCE
cuMBOnbl dopmaTUpOBaHus ( T.e. Npobenbl, NnepeBoAbl CTPOK,
TabynsLUnM He UTHOPUPYHIOTCH, Kak B HTMIL).

e [JOKyMEHT AO/MKeH UMETb TONMbKO OAWUH 3fIEMEHT BepXHero ypoBHSA
(aniemeHT [JoKyMEeHT Unn KopHeBOU arieMeHT). Bce apyrne anemMeHThl
OOMKHbI ObITb BNOXEHbI B 3IEMEHT BEPXHETO YPOBHS.
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XML. KOHCTpYKLMU A3blKa

KommMmeHTapuu
<!-- KOMMeHTapum -->

CneunanbHble CUMBOIbI

&lt; , &gt; &quot; wnn &#036; (OecatnyHasa dopma 3anucu), &#xla

ATpubyThI

- UMA OSHKHO HaYMHaTbCS € OYKBbI UM CUMBOJS1Aa NoAvYepKuBaHnSA (_), nocrne 4yero
MOrYT CnefoBaThb UK He cregoBaThb Apyrue BykBbl, LMdPbI, CAMBOSbI TOYKM (.),
TUpe (—) Unn nogyepKnBaHUS;

- Kaxkgoe nmsa atpmnbyta MOXeT TONbKO OAMH pa3 NpUCyTCTBOBATbL B OAHOM N TOM
e HavarnbHOM Tere Unm B Tere rnycToro arfieMeHTa.

Hanpumep:
<LIST _1stPlace="Sam"> - npaBunbLHO
<LIST 1stPlace="Sam"> - HenpaBWIIbHO
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XML. ATpubyThbl

* CTPOKA MOXET ObITb 3aKMN4YeHa Kak B oaAnHapHble ('), Tak U B
OBOWHbIE KaBbI4YKu (");

*CTPOKa HEe MOXET coaieprKaTb BHYTPU cebsl TOT ke CUMBOIT
KaBblYeK, KOTOPbIMU OHa OrpaHNYeHa;

* CTPOKa MOXET COAep»KaTb CCbINTIKY HA CUMBOI UMW CCbINKY Ha
BHYTPEHHME MPUMUTUBLI OOLLIErO HA3HAYEHUS;

*CTPOKA HE MOXET coepkaTb cUMBOI < (CUHTaKCUYeCKum
aHanmM3aTtop MOXET BOCNPUHATL 3TOT CUMMBOJT Kak Ha4varno
onuncaHma XML-pa3meTKu.)

* CTPOKa HE MOXET COAepPXKaTb CUMBOJST &, €CMNKN 3TO HEe CCbISKa
Ha CUMBOJT UITU NPUMWUTUB.
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XML. KOHCTpYKLMU A3blKa

OupeKkTuBbI aHanusaropa
<?TUN MHCTPyKUUAa ?>

CDATA <![CDATA[...]]>

Heobxogmma 4ToObl 3a4aTb 06nacTb AOKYMEHTA, KOTOPYHO Npu pasbope
aHanuaaTtop 6yaeTt paccmaTpmBaTh Kak MPOCTOM TEKCT, UTHOPUPYSA Ntobbie
NHCTPYKLMN 1 cneyuanbHble CUMBOSIbI, HO, B OTIINYNK OT KOMMEHTapMeEB, UMETb
BO3MOXHOCTb MCMOSb30BaTh UX B NPUMNOXEHWUMN.

DTD (Document Type Definition) < !DOCTYPE ... >
-CoaepXuT npasuna, onucoiBaroLmMe CTPYKTYpPY AOKYMEHTa

',D,OKyMeHT dBTOMAaTU4YECKN NPOBEPATCA Ha COOTBETCTBUNE STUM lNpaBuJiam

*OnucblBaeT AO4YEPHUNE 3JIEMEHTHLI U anl/I6yTbI A4 KaXgoro arieMeHTa
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Document Type Definition MOXeT ObITb ONMcaH B AOKYMEHTe UIIU BO BHELLHEM

cdanne:
*<IDOCTYPE document-root [ ... ]»>

*<IDOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.0rg/TR/xhtmll/DTD/xhtmll-transitional.dtd">

*<IDOCTYPE people list SYSTEM "example.dtd">

<!DOCTYPE COLLECTION [
<IENTITY greeting "helloworld">
<IELEMENT tag namel EMPTY>
<!ELEMENT tag _name2 (#PCDATA|ANY|(tag,tag2)*,tag3?)>

<IATTLIST payment type CDATA #REQUIRED>
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Schema

- [lpegHa3HadeHa ans Toro e 4To u DTD
- [Ins onucaHusa npasun ncnosb3yetrcsa XML
- bonee rmbkmne BO3MOXHOCTU, YeM Yy DTD

- CnoxHee B BOCMPUATUN 1 CO30aHUM CPeaCTB e€ 06paboTku

<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema">
<xs:element name="cTpaHa" type="cTpaHa"/>
<Xs:complexType name="cTpaHa">
<XS:sequence>
<xs:element name="HasBaHue" type="xs:string"/>
<xs:element name="HaceneHue" type="xs:decimal”/>
</Xs:sequence>
</xs:complexType>

</xs:schema> <CTpaHa

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemalLocation="country.xsd">

<HasBaHue>PpaHuuna< /HassaHne >
<HacerneHue>59.7</Hacenexnuve>
</cTpaHa>
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[Tlpumep. BxogHble oaHHbIe

EcTb xmIl-0OKYMEHT:

<?xml version="1.0" encoding="utf-8"?>
<IDOCTYPE students SYSTEM "students.dtd">
<students> <!ELEMENT students (student*)>
<student> <!ELEMENT student (name,surname,age,group)>
<name>Nikolaj</name> <!ELEMENT name (#PCDATA)>
<surname>Ivanov</surname> <!ELEMENT surname (#PCDATA)>
<age>23</age> <!ELEMENT age (#PCDATA)>
<group>PF-11</group> <!ELEMENT group (#PCDATA)>
</student>
<student>
<name>Petr</name>
<surname>Kilkin</surname>
<age>22</age>
<group>FP-22</group>
</student>
<student>
<name>Petr</name>
<surname>Taranov</surname>
<age>43</age>
<group>FP-33</group>
</student>
</students>
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[Tpumep. XXenaHHbIK pe3ynsraT

Student:
name: Nikolaj
surname: Ivanov
age: 23
group: PF-11
Student:
name: Petr
surname: Kilkin
age: 22
group: FP-22
Student:
name: Petr
surname: Taranov
age: 43
group: FP-33
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Pa3bop XML JOKYMEHTOB

XML napcepbl:

-DOM-napcep (Document Object Model) — npeaBapuTensHO
aHannanpyetcs XML-OOKYMEHT U COXPaHAETCA AepPEBO
anemMeHToB XML B ornepaTuBHOW NamsiTu. TpeboBaTerneH K
pecypcam.

SAX-napcep (Simple API for XML) — napcep, OCHOBbIBaKOLLMNCA
Ha cobbITUAX (event-based). BbICTP, 3a c4HeT pa3bopa TonNbKO
KOHKPETHOW YacTu AOKYMeHTa. 3aHUMaeT Masio NnamMmATn.
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SAX API (Ha npumepe org.xml.sax)

MpencTtaensieT crneayowme nHTepdencs Ans MaHUnynupoBaHms XML:

NetCracker®
© 2010 NetCracker Technology Corp. Confidential. 12/27/2016

ContentHandler — knto4yeBon NHTepdenc. BoidbiBasa pasnmyHbie MeETOObI
nHTepdenca XMLReader coobLLaET MPUNOXKEHUIO O COOEPKMMOM pa3dbupaemoro
OOKyMeHTa

DTDHandler — onpeaensieT MeToabl KOTOPbIE UCMONb3YHTCH AN NofydYeHns oT
XMLReader nHdopMaLmm o0 HoTauumn 1 HeobpabaTbiBaeMbiX 0ObABNEHUAX
cyliHoCTel B DTD AOKYMeEHTa.

ErrorHandler — ucnonbayeTca ans reHepaunmn puaepom npeaynpexneHunn, owmnbke
NN HencrnpasMMom onobke.

InputSource — ONMMUCbIBAET UCTOYHUK BXOAHbIX AaHHbIX: MOTOK 6anT Unn CMMBOIIOB,
doann 1 T.N. 0TKyga napcepy cYMTbiBaTb JOKYMEHT.

XMLReader — OCHOBHOW MHTEPdENC coaepKallmn MeToabl Napcepa peanu3oBaHble
B ApYyrux Kknaccax, Takmx Kkak SAXParser unun SAXParcerFactory

[MakeT org.xml.sax.helpers — cogep>xnT BCnomoraTernbHble Knaccbl HEObXoaMmble
npu paboTe ¢ SAX-napcepamu: DefaultHandler, XMLReaderFactory, XMLReaderlmpl,
ParserAdapter.



[Tpumep. SAX-napCuHr

1. import javax.xml.parsers.*;
import org.xml.sax.*;
3. import java.io.IOException;

4. public class SAXExample extends org.xml.sax.helpers.DefaultHandler {

5. public void process(String filename)

6. throws SAXException, IOException, ParserConfigurationException {
7. SAXParserFactory.newInstance().

8. newSAXParser().parse(filename, this);

9 }

10. public static void main(String[] args) throws Exception {

11.

12. new SAXExample().process(args[@]);

13, }

14.
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[Mpumep. SAX-napcuHr. [pogornxeHue

39.

private int level = 0;

private boolean inStudent

private StringBuffer text

@0Override

public void startElement(String uri, String localName, String gName, Attributes attributes)
throws SAXException {

false;
new StringBuffer();

level++;

if (level == 2 && gName.equals("student")) {
inStudent = true;
System.out.println("Student:");

}
text.setlLength(9);
}
@0Override

public void characters(char[] ch, int start, int length) throws SAXException {
text.append(ch, start, length);
}
@0verride
public void endElement(String uri, String localName, String gName) throws SAXException {
if (level == 3 && inStudent)
System.out.println(" "
if (level == 2)
inStudent = false;
level--;

+ gName +": "+ text);

40. }
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DOM API

DOM API (Ha npumepe org.w3c.dom)

[MpencraBnsaeT crnegytouwme nHTepdencsol:
* Node — npeacrasndeT Npou3BOSibHbIN 3fIeMEHT epeBa (BKnovas TEKCT U
aTpubyThl).
* Document — npeacTasngeT JOKYMEHT DOM 1 Cny>XUT KOpHEM aepesa
OOKYMEHTA.
* DocumentType — JaHHbIW UHTEPJdENC NnpeacTaBnseT DTD JOKYMeHTa
 Element — NnpenCcTaBnseT arneMeHT (Tar) LOKYMeHTa, KOTOPbI MOXET UMETb
noaysnol.
* DocumentFragment — NpeacTaBnseT YacTb (MNK oparMeHT) LOKYMEHTa, OOMH
NN HECKOJSTbKO CMEXHbIX Y3I0B CO BCEMU MNOL3NeEMEHTaMMN.
* CDATASection — npencrtaBsndaeT pasgen CDATA.
* Nodelist — npeacraBngaeT ynopagodeHHOe MHOXECTBO Y3r0B NpeaHasHa4vYeHHbIX
TONbKO A4 YTEeHUS.
* DOMException — npu nopoxaeHnn ownbkn APl DOM cosfaeTtcs aK3eMnnsp gaHHoro
Knacca
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[Tpumep. DOM-NapCuHr

1. import org.w3c.dom.*;

2. import javax.xml.parsers.*;

3. import org.xml.sax.*;

4. import java.io.IOException;

5. public class DOMExample {

6. public static Document parse(String filename)

7. throws ParserConfigurationException, SAXException, IOException {
8. return DocumentBuilderFactory.newInstance().

9. newDocumentBuilder().parse(filename);

10. }

11. public static void main(String[] args) throws Exception {

12. Document doc = parse(args[0]);

13. NodeList items = doc.getDocumentElement().getChildNodes();
14. for (int i = @; i < items.getLength(); i++)

15. if (items.item(i).getNodeName().equals("student™))

16. printStudent(items.item(i));

17. }

18. private static void printStudent(Node node) {

19. System.out.println("Student:");

20. NodeList nodes = node.getChildNodes();

21. for (int i = @; i < nodes.getLength(); i++)

22. if (nodes.item(i).getNodeType() == Node.ELEMENT_NODE)
23. System.out.println(" "+ nodes.item(i).getNodeName() + ": "+
24, nodes.item(i).getFirstChild().getNodeValue());
25. }

26.
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XSL — eXtensible Stylesheet Language

* XSLT — TpaHcopmaumn. XML JOKYMEHT, ONUCbIBAOLLINIA cNocob
npeobpasoBaHna ogHOro XML JOKYMeEHTa B ApYron (He
o6s13aTenbHO XML) 4OKYMEHT. [pocTpaHCTBO MMEH

http://www.w3.0rg/1999/XSL/Transform.

e XPath - a3blk 3anpocoB K XML gokymeHTy. CocTouT ©3
NyTU K SNEMEHTY B AEPEBE UMM BbI3OB (PYHKUUU,
pes3yneTatoM 3arnpoca oyoetr Habop BCeEX AfIEMEHTOB,

COOTBETCTBYIOLMX MYyTU.
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XSLT — eXtensible Stylesheet Language Transformations

* <template match="xpath expression”>... body ...</template>
* <value-of select="xpath expression"/>

* <for-each select="xpath expression”>... body ...</for-each>
* <sort select="xpath"/>

* <if test="xpath">...</if>

* <choose>
<when test="xpath">...</when>
<otherwise>...</otherwise>
</choose>

* <apply-templates select="xpath"/>

e <output method="xml|html|text" version="string"
encoding="string" omit-xml-declaration="yes|no"
doctype-public="string"
doctype-system="string" indent="yes|no"/>
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° I'Ipmmep: /html/body/*/span[@name="spanl"
PaBHO3HAYHO: /child: :html/child: :body/child::*/child::span[attribute: :name="spanl"]
* Ocwu:

ancestor, ancestor-or-self, attribute (@), child (Hem),
descendant, descendant-or-self (//), following,
following-sibling, namespace, parent (..), preceding,
preceding-sibling, self (.)

o OYHKUNK:
document, format-number, node, text, current, position, last,
count, id, sum

* [1pnmepei:
* node//li[last()]

. /text()

/root/@attribute

//book[price > 20]
document($path)/root/node
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[Tpnmep. XSLT-npeobpasoBaHme

1. <?xml version="1.0"?>

2. <xsl:stylesheet xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform" version="1.0">

3. <xsl:output method="text" indent="no"/>
4. <xsl:strip-space elements="*"/>

5. <xsl:template match="/students/student">
6. <xsl:text>Student:&#010;</xsl:text>

7. <xsl:apply-templates select="./*"/>

8. </xsl:template>

9. <xsl:template match="//student/*">
10. <xsl:text> </xsl:text>

11. <xsl:value-of select="name()"/>
12. <xsl:text>: </xsl:text>

13. <xsl:value-of select="text()"/>
14. <xsl:text>&#010;</xsl:text>

15. </xsl:template>

16. </xsl:stylesheet>
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[Tpnmep. XSLT-npeobpasoBaHme 13 Java

1. import javax.xml.transform.*;
2. import javax.xml.transform.stream.*;
3. import java.io.¥*;

4. public class TransformXML {

5. public static void main(String[] args)

6. throws TransformerException, IOException, TransformerConfigurationException {
7. TransformerFactory.newInstance().

8. newTransformer(new StreamSource(args[0])).

9. transform(

10. new StreamSource(args[1]),

11. new StreamResult(System.out));

12. }

13.  }
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