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OnucaHune gaHHbIX B XML



XML: eXtensible Markup Language

® [Ipousowén ot SGML (1969) B ~1998
® /Ina KOMNbIOTEPOB U JNIOAEN

® /Ina lHTepHeT-AOKYMEHTOB

® [lepapxnuecknn

® PacwiupsieMbln



XML-pokymeHT

<!—-- 3arosoBok ——>
<?xml version="1.0" standalone="yes" encoding="UTF-8"7>

<!-- Tun gokymeHra -——>
<!DOCTYPE mydoc SYSTEM "mydefinition.dtd">

<mydoc> <!-- kKOopHeBoOM 3JIEMEHT, Hepapxus —-—>
<tag attr="attrval'>
<anothertag anotherattr="value" />
<! [CDATA[ cbippie AaHHbe ]|]>
</tag>
</mydoc>



XML n mup

e XML - onucbiBaeT gaHHble

e HTML, XHTML - 6patbsa no mapasymy

e DTD, XSD - onucbiBaloT meTagaHHble (CTPYKTYpy)
® XSLT - ocyuiecTBnset npeobpa3oBaHue

e XPath - ocyuiecTBngeT nouck/MaTumHr

e JAXB, XmlSerializer - ceppnanusauyuns/necepuannsauus o6beKToB B
XML n obpaTHO



byKOBKM-3HaUKM

®< > /,="-wucn. pnga TeroB u aTpubyTOB
® <a href="https://example.com">click me</a>

® &4YTO-TO; - ONUCcaHNe cMMBOJia B TepmuHax XML

® &lt; =<
® &gt; =>
® &quot; ="
® &amp; = &

® &#x20; = cumBon ¢ kogom 0x20
® &#32; = cumMBON C KOAOM 32

® <![CDATA[ cbipbie gaHHbe ]]>



XML: yHuBepcanbHOCTb M pacLIMpseMOCTb

® XML: Tern, nepapxus, npoctpaHcTBa MMEH

<ns:tag attr="attrval">
<ns:anothertag anotherattr="value" />
</ns:tag>

® [lonb3oBaTenb: rpaMmmMmatmKa AJid KOHKpETHOIo nNpnMeHeH 14,
Ba/lngauund

® Y ns:tag ecTb aTpuOyThHI X, attr, npuuém attr obsizateneH

® VY ns:tag moxeT ObITb 1 1 60onee aeTeit ns:anothertag

® ¥ ns:anothertag ectb atpubyThl v, anotherattr npnuém
anotherattr obszaTteneH

® Y ns:anothertag ctporo Honb aeten



Banunpauynga XML



Cxema nokymeHTa (DTD)

doc.xml:

<?xml version="1.0"7>
<!DOCTYPE mydoc SYSTEM "mydoc.dtd'">
<mydoc>
<tag attr="attrval">
<anothertag anotherattr="value" v="1" />
</tag>
<tag2 a="1" />
<tag2 a="2" />
</mydoc>

mydoc.dtd:

<!ELEMENT mydoc (tag, tag2+, tag3?)>

<!ELEMENT tag (anothertag)>

<!ATTLIST tag anotherattr CDATA #REQUIRED
v CDATA #FIXED "1"
x CDATA #IMPLIED

>

<!ELEMENT tag2 EMPTY>

<I!ATTLIST tag a (1]2]3) "1">



Cxema nokymeHTa (XSD)

mydoc.xsd:

<?xml version="1.0" encoding="utf-8"7>
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema">
<xs:complexType name="tagt'">
<xs:attribute name="attr" type="xs:string" use="required" />
<xs:attribute name="v" type="xs:string" use='"required" />
<Xs:sequence>
<xs:element name="anothertag">
<xs:complexType>
<xs:attribute name="anotherattr" type="xs:string" />
<xs:attribute name="v" type='"xs:string" />
</xs:complexType>
</xs:element>
</xs:sequence>

</xs:complexType>

<xs:complexType name="tag2t">

<xs:attribute name="a" type="xs:string" use='"required" />
</xs:complexType>

<xs:element name="mydoc">
<xs:complexType>
<Xs:sequence>
<xs:element name="tag" type="tagt" />
<xs:element name="tag2" type="tag2t" minOccurs="1" maxOccurs="unbounded" />
</Xs:sequence>
</xs:complexType>
</xs:element>
</xs:schema>



[Tpumep Banupaumm B Node.js: libxml-xsd

npm install libxml-xsd
var xsd = require('libxml-xsd'), fs = require('fs');

// set schPath, docPath
var schemaStr = String(fs.readFileSync(schPath));
var docStr = String(fs.readFileSync(docPath));

var schema = xsd.parse(schemaStr);
var validationErrors = schema.validate(docStr);

cm. https://www.npmjs.com/package/libxml-xsd
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[Tpumep Banupauuu dainna B Node.js:
xsd-schema-validator

npm install --save xsd-schema-validator

var validator = require('xsd-schema-validator'),
fs = require('fs');

// set schPath, docPath
var docStr = String(fs.readFileSync(docPath));

validator.validateXML(docStr, schPath, function(err,res) {

if (err) {
throw err;
}
res. ; // true
P

cm. https://www.npmjs.com/package/xsd-schema-validator
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[Tapcunr XML, DOM
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SAX napcep

SAX - Simple API for XML

® [IpoxoanT NO AOKYMEHTY U Bbl3bIBAET KOJJIO0EKU

® startDocument / endDocument
e startElement / endElement

® attribute

® textNode

® KOHCTAHTEH Mo NamMdTu Mo KOJINYECTBY TEroB

® [loneseH, koraa ecTb OrpaHMUYEHUs MO NaMATU NN HYXEH
MpoCTON napcep

14



[Tpumep napcunra danna B Node.js:

npm install https://github.com/isaacs/sax-js

var sax = require('sax'"),
fs = require('fs'),
strict = true, // set to false for html-mode
parser = sax.parser(strict);

parser.onerror = function (e) {
// an error happened.
};

parser.ontext = function (t) {
// got some text. t is the string of text.

3
parser.onopentag = function (node) {

// opened a tag. node has '"name" and "attributes"
};

parser.onattribute = function (attr) {
// an attribute. attr has "name" and "value"

};
parser.onend = function () {

// parser stream is done, and ready to have more stuff written to it.
};

// set xmlPath
var xmlString = String(fs.readFileSync(xmlPath));
parser.write(xmlString).close();

console.log('done'); // works because this is synchronous mode

cm. https://github.com/isaacs/sax-js,
https://www.npmjs.com/package/saxes,
https://www.npmjs.com/package/sax-parser

sax-Js
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DOM

DOM - Document Object Model

® lepapxunueckas obbekTHas moaenb XML nokymeHTa
® 3aHMMaeT MeCTO B NaMsTU

® AKTUBHO ncnonb3yetcs B Web

<p><i>Hello</1>, <b><u>W</u>orld</b></p>

Node (<p>)
/ |\
/ | \
Node(<i>) Text(', ') Node(<b>)

| / \
Text("Hello") Node(<u>) Text("orld")

|
Text ("W")
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[lpumep napcunHra 8 DOM B 6paysepax

Knacc DOMParser:

let parser = new DOMParser();
let dom = parser.parseFromString('<p><i>Hello</i>,\
<b><u>W</u>orld</b></p>"', "text/xml");

dom. [0] // <p>
dom. [0]. [0] /) <i>
dom. [0]. [0]. // "Hello"

cm. https://developer.mozilla.org/en-US/docs/Web/API/DOMParser
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[Tpumep napcunra 8 DOM B Node.js

npm install dom-parser

let DomParser = require('dom-parser');

let parser = new DomParser();

// let xmlString = String(fs.readFileSync(xmlPath)) ;

let dom = parser.parseFromString('<p><i>Hello</1>,\
<b><u>W</u>orld</b></p>"', "text/xml");

dom.children[0] // <p>
dom.children[0].children[0] /) <i>
dom.children[@].children[@].textContent // "Hello"

cm. https://www.npmjs.com/package/dom-parser
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Browser DOM API

PaboTa c nepeBom:

.children — konnekumnsa neTten-31eMeHTOB

.childNodes — konnekuus aeten (+ TEKCTOBbIE Y3Jibl)
.parentNode — poanTenbCKUN 3neMeHT

.appendChild, .insertBefore, .removeChild — moaudukauus
.getAttribute, .setAttribute — paboTa c aTpubyTamum Tara
.textContent, .innerHTML, .outerHIML — paboTta ¢ cogepX1mbim
.getElementsByTagName — BbiGop Habopa y3/10B C TAaKMM TEFOM
13 JepeBa MNOTOMKOB

BunmaHue, NodeList — maccmBonogobOHble XKUBble 00DbEKThI:

var b = document. , ch = b. :
ch.forEach(console. log); //Exception
[]. .call(ch, console.log.bind(console));//0OK

for(var 1=0;i<ch. :++1) b.removeChild(ch[1])//Error
while(ch. ) b.removeChild(ch[0]); //better
[]. .call(ch).forEach(x => b.removeChild(x));//0OK



[Tonck B XML-pokymeHTe (XPath)

tag2 BbIOOD
tag/anothertag BbIOOP
/mydoc/tag BbIOOP
@a BbIOOP

tag//anothertag BbIOOD
tag2[last()-1] BbIOOP
¥ BbIOOD
@* BbIOOP
/ /% BbIOOP
tag | //anothertag BbibOp

Tera tag?2

anothertag, mnpsmou noromMok tag
OT KOpHA JOKYMeHTa

aTpubyTa a

anothertag, moboin moromok tag
npeAnociegiero tagz2

moboro 3jeMeHTa

moboro aTpubyta

BCE€X >JIEMEHTOB

U Tex, U ApyTrux
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[lpumep ncnonb3zoBaHusa XPath B 6bpaysepe

let parser = ...
let dom = parser.parseFromString(

'<p><i>Hello</1>, ' +
'<b><u>W</u>orld</b></p>",
"text/xml");
// query node ... type
let ss = dom.evaluate('//*", dom, null,

XPathResult.ORDERED_NODE_SNAPSHOT_TYPE, null);

for (let 1=0; i<ss.snapshotLength; i++) //snapshotLength=4
ss.snapshotItem(1); // <p>, <i>, <b>, <u>
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[lpeobpazoBaHme XML
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XSL Transformations

XSL - eXtensible Stylesheet Language
XSLT - XSL Transformations
® XSL 3anuceiBaetcs B TepmuHax XML
® XSL - dyHKUMOHAbHbIN 93bIK

® XSLT no3zsonget Hanoxutb Ha XML ctunum XSL n nonyuunTtb Ha
BbIXO[€ rOTOBbI AOKYMEHT
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[Tpumep XSL npeobpaszoBaHus

<?xml version="1.0"7>

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

<xsl:template match="/">
<html>
<body>
<h2>My CD Collection</h2>
<table border="1">
<tr bgcolor="#9acd32'">
<th>Title</th>
<th>Artist</th>
</tr>
<xsl:for-each select="catalog/cd">
<tr>
<td><xsl:value-of select="title"/></td>
<td><xsl:value-of select="artist"/></td>
</tr>
</xsl:for-each>
</table>
</body>
</html>
</xsl:template>

</xsl:stylesheet>

cm. https://www.w3schools.com/xml/xsl_intro.asp
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XSL cywHocTm

e <template> - wabnoH, N0 KOTOPOMY FeHepupyeTcd HeuTo, /i
TOro, uto nonano noa match (match - XPath-gbipaxkeHue)

e <value-of> - BcTaBka BbiOpaHHro (select - XPath-BbipaxeHue) B
BbIBO/L

e <for-each> - 06xoa Habopa y3nos (select - XPath-BbipaxeHue) n
MPUMeHeHNE TOrO, UTO B TeJle

® <if> <choose><when> - npumeHeHune Toro, uTo B Tene, ecnu
ycnoBue B test NCTUHHO

® <apply-templates> - npumeHeHue wabnoHoB (select -
XPath-BbipaxeHue, 151 KOTOPOro NPUMEHSTH LIAOTOHbI)

® <xsl:template match="/"> - ananor main B XSLT
e <xsl:apply-templates select="xxx"> - ananor xxx() B XSLT
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[lpumep npeobpazoBaHus B bpaysepe
(3KCnepumeHTaNbHble BO3MOXHOCTW)

// set Node xsl, Node xml
if (!document.
| | "document. .createDocument)
throw ('Sorry, no XSLT here');
let xsltProc = new XSLTProcessor();
xSltProc.importStylesheet(xsl);

let res = xsltProc.transformToFragment(xml, document);

document .getElementById("example") .appendChild(res);
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[Tlpumep npeobpazoaHus dannos B Node.js:

xslt-processor
npm install xslt-processor

import { xsltProcess, xmlParse } from 'xslt-processor'’
import { readFileSync, writeFileSync } from 'fs'

// set xmlPath, xsltPath, outPath
const xmlString = String(readFileSync(xmlPath));
const xsltString = String(readFileSync(xsltPath));

// xmlString: string of xml file contents

// xsltString: string of xslt file contents

// outXmlString: output xml string.

const outXmlString = xsltProcess(
xmlParse(xmlString),
xmlParse(xsltString)

);
writeFileSync(outPath, outXmlString);

cm. https://www.npmjs.com/package/xslt-processor
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Ccblnku
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w3schools tutorial references

® XML, 0630p TexHonorui: https://www.w3schools.com/xml/

e AJAX: https://www.w3schools.com/xml/ajax_intro.asp

® DOM: https://www.w3schools.com/xml/dom_intro.asp

e XPath: https://www.w3schools.com/xml/xpath_intro.asp

® XSLT: https://www.w3schools.com/xml/xsl_intro.asp

e XQuery: https://www.w3schools.com/xml/xquery_intro.asp

® DTD: https://www.w3schools.com/xml/xml_dtd_intro.asp

® XSD: https://www.w3schools.com/xml/schema_intro.asp
Warning: Ha w3schools.com TeloTopuansi, a He cneyudurkaumnm.
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