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Asynchronous JavaScript and XML
Kombinace technologi, ktera umoiﬁuge menit Casti
webove stranky v zavislosti na datech (vyvolani a

zpracovani HTTP pozadavku), a to bez nutnosti
aktualizace celé stranky.

Viychazi z drivejsich myslenek (IFRAME, LAYER, Applety,
apod.), v dnes pouzivane podobe poprvé popsan v roce
2005
Vyhody

- Vetsi uzivatelsky komfort a efektivita pouzivani webowych aplikaci
Nevyhody

- Eliminace funkcnosti tlacitka Zpét v prohlizeci

- Zmeny uvnitr stranky neovlivnuiji stranku jako takovou (URL)
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Model fungovani
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AJAX a i m p I e m e nta ce Zdroj: http://blog.jur4.net/41-ajax-teoreticky-i-prakticky.html

- DOM a XmlHttpRequest
- MoZnost wyuziti frameworku (nejen Javascriptovych, .NET, Java, Python, atd.)

if (window.XMLHttpRequest) {
http request = new XMLHttpRequest() ;

try {

http_request =
} catch (eror) {
http_request =

new ActiveXObject ("Msxml2.XMLHTTP") ;

new ActiveXObject ("Microsoft.XMLHTTP") ;
}

http request.onreadystatechange = function() { zpracuj(http_request); };

http request.open('POST', 'synonyma.php', true);
http request.setRequestHeader ('Content-Type', 'application/x-www-form-urlencoded');
http request.send(request);

function zpracuj (http_request) {
if (http_request.readyState == 4) {
if (http_request.status == 200) {
alert (http_request.responseText) ;
} else {
alert('Chyba') ;

Vyvolani AJAX dotazu

}




AJAX a JQuery

Zdroj: http://www.ibm.com

$('#stats') .load('stats.html') ;

Nahrani HTML obsahu

$S.post('save.cgi', {
text: 'my string',
number: 23
}, function() {
alert ('Your data has been saved.');

})

Zaslani dat na server (metodou POST)

$.ajax ({
url: 'document.xml',
type: 'GET',

dataType: 'xml',
timeout: 1000,
error: function() {
alert ('Error loading XML document') ;

b,

success: function (xml) {
$(xml) .find('item') .each (function () {
var item text = $(this).text();

$('<1i></1i>")

.html (item_text)
.appendTo('ol') ;

})

Komplexni priklad zpracovani

XML jako AJAX dotazu




Zdroj: http://pic.dhe.ibm.co
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Asynchronni pristupy

- Polling

Polling




Asynchronni pristupy
- Long - polling

Long polling




Asynchronni pristupy

- Streaming
- Push pristup
- Comet, reverse AJAX - mnoho implementaci, rizné techniky
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WebSockets

- Persistentni komunikacni obosumerny kanal
- Vlastni objekt WebSocket

- send, onmessage, onopen, onerror, readyState

WEBSOCKETS

A VISUAL REPRESENTATION
Client Server
Handshake (HTTP upgrade)
- connection opened
Bi-directional messages =
< > - } ®
open and persistent connection
> One side closes channel

connection closed

PubNub



Coje to XML

eXtensible Markup Language

mnozina pravidel
- semantické znacky (tagy, elementy)
- rozdeleni dokumentu na casti podle struktury
- identifikace Casti dokumentu
jazyk pro popis jazyku
- meta-znackovy jazyk
- definuje syntaxi definice jiného jazyka
vychazi se SGML (Standard Generalized Markup Language)
- stejneé moznosti
- jednoduchost
nejedna se o dalSi znackovaci jazyk
- jeto meta-jazyk
- konkrétni nazvy elementd, atributy, atd. jsou v rezii tvlrce
dokumentu



Proc pouzivat XML

- data + znacky = strukturovana data se semantikou
- umozZnuje urceni vazeb (vztahu) mezi elementy

- muZze byt 100% ASCII text

- je detailneé dokumentovany W3C

- neni patentovany, nema copyright a dalsi podobna
omezeni

- neexistuji verze XML (jako takového)
- podpora Vv programovacich jazycich
- podpora Vv nastrojich

- jednoduché zpracovani




Format XML jsou rozsifitelné

drzi strukturu dokumentu

- Elementy/Tagy
znaceni odlisuje XML od Cisteho textu

vetsina znaceni jsou tagy (znacky)

« tagje vSe co zalina znakem < a kondi znakem®>'
« tagmajmeéno

— Mmusizadnat [a-z,A-Z,_] <tag atribut="hodnota">
— jecase sensitive (<B>a <b>jsou rizné) data
A f </tag>
- prazdny tag

* nema obsah, muze mit parametry
 moznost pouziti zkratky pomoci koncovky />

<empty />
<empty></empty> .
<section>
= pOZO I’ Na <headline>Markup</headline>
7Nna kove entlty Znakova entita |znak <text>
&amp ; & Znaménka mensi (&1t;)
&lt; < a ampersady (&amp;) Jjsou
&gt; > v normalnim XML textu vzdy
&quot; " zpracovany jako zacatky
sapos ; - tagu nebo entity.
s#37; % </ text>
</section>




Format XML

- Atributy
obsahuiji je pocatecni a prazdné tagy
dvojice jméno = hodnota
jmeno

« musizacinat [a-z,A-z, ]

* stejné jméno v tagu jen jednou
hodnota

* fetézec v uvozovkach (nebo apostrofech)

* libovolné znaky
« dodrzovani zanoreni uvozovek resp. apostrofUl

informace o dokumentu bez vztahu k obsahu dokumentu

moznost pridani informace bez zmény stromové struktury
dokumentu




Umisténi dat

- data XML dokumentu mohou byt

- vatributech elementu
- v obsahu elementu

- doporuceni
- viastni data v elementech

- informace o datech (meta-data) v atributech

- do atributi obvykle
* IDdisla
« URL
« informace ne primo urcené nebo dUleZité pro ctenare

<activity creation="06/08/2000">

<activity>
<creation>
<day>08</day>
<month>06</month>
<year>2000</year>
</creation>

<activity>
<creation day="08" month="06" year="2000" />




Dalsi specifikace

- Komentare
- zacingji“<'--"a konci“-->"
- Text bez interpretace <t[coata
for (int 1 = 0; i < array.length && error
- sekce cDaTA = Pull; ith)

Instrukce zpracovani nadrazené aplikace
- zacingji“<?nazev " akonci“?>"

<?php echo "Hello world!"; ?>

- XML Prolog

<?xml version="1.0" encoding=,UTF-8"?>

- Specifikace MIME-type
- application/xml, text/xml
- application/mathml+xml, application/XSLT+xml, image/svg+xml




Jmenny prostor

- Jmenny prostor
- slouzi k oddéleni riznych mnoZin specifikacnich elementu
pomoci prefixu

- specifikace a pouziti pomoci xmlns : nazev

- platnost pro podrazené elementy

- definice NS odkazuje na URI (mUZe byt smyslené nebo
existujici)

<xsl:stylesheet xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform">
<xsl:template match="keyword">

</xsl:template>
</xsl:stylesheet>

<stylesheet xmlns="http://www.w3.0rg/1999/XSL/Transform">
<template match="keyword">
<!-- undeclare default namespace -->
<content-item xmlsn="">




ROd i\cle’ déti' ko\fen' . Zdroj: http://docstore.mik.ua/orelly/xml/xminut

- XML dokument odpovida stromoveé strukture

- Vzdy musi byt prave jeden koren

- Elementy se nesmeji prekryvat - krizit

- Vzdy je mozné definovat rodice a déeti kazdého elementu
(rodic je vzdy max. jeden, déti mUze byt 0 nebo vice)

person

<person>
| <name>
\ \ v v <first_name>Alan</first_pame>
name professian profession profession <last name>Turing</last name>
</name>

s S R

compiter

<profession>computer scientist</profession>

<profession>mathematician</profession>

<profession>cryptographer</profession>
</person>

first_nome last_name

seienlict

crybographer




DTD

Document Type Definition
Specifikacni jazyk pro popis pravidel a moznosti tvorby

XML dokumentu

Umoznuije korektni validaci XML dokumentu

Urcuje

- seznam elementd, atributll, notaci a entit

- obsah elementu a atribut(
- vztahy mezi nimi
- strukturu
Naléza se
- v prologu za deklaraci
- pred prvnim elementem

<!DOCTYPE person|[

]>..

<!DOCTYPE person SYSTEM
"http://abc.com/xml/dtds/person.dtd">

Bud primo DTD nebo URL s DTD




DTD - deklarace elementu

<!'ELEMENT element name content specification>

- ANY
- jakakoliv hodnota elementu je povolena (dalsi elementy nebo #PCDATA)
- EMPTY

- element nema obsah

- (#PCDATA)
- parsed character data, text pro parsovani
- (child1, child, ...)
- deklarace seznamu potomkU - podrazené elementy
- je mozné pouzivat regularni definice poctu (child1?, child2+, child3*)
- (child1 | child2)
- deklarace moznosti potomku
- Pomoci zavorek je mozne deklarace kombinovat

<!ELEMENT name (last name
| (first name, ( (middle name+, last name) | (last_name?) )
) >




DTD - deklarace atributu

<V!ATTLIST element name attribute name
content specification default value>

- (CDATA

- Zparsovatelny text
- NMTOKEN, NMTOKENS

- hodnota odpovidajid spedifikad jména (bez meze, atd), napr. namevHTIVIL
- (ponddi| Utery|stieda)

- Wlet pesné spedfikovanych povolenych hodnot
- D

- jedinednd identifikace v celém dokumentu, hodnota podle spedifikace jméng, element miize mit max. jeden atribut tohoto typu
- IDREF IDREFS

- atribut prospedfikad vazoy naelement sID atributern
- ENTITY,ENTITIES

- hodnota odkazuje na spedifikovanou entitu

- value’
- konkrémnihodnota
- #IMPLUED
- arbutjevoltelny
- #REQUIRED
- atoutjepovnny
- #AXED'Vvalue’
- pokud atribut je, musimit uvedenou hodnotu



DTD - deklarace entit

<!ENTITY entity name content specification>

- value”
- jedna konkrétni hodnota

- SYSTEM ,url externiho zdroje”

- hodnota Entity je specifikovana externé

<!DOCTYPE report [
<!NOTATION eps SYSTEM "text/postscript">
<!ENTITY logo SYSTEM "logo.eps'" NDATA eps>
<!ELEMENT image EMPTY>
<!'ATTLIST image source ENTITY #REQUIRED>

]>”.

<report>
<!-- general entity reference (invalid) -->
&logo;
<!-- attribute value -->

<image source="logo" />
</report>




<?xml version="1.0"?>
<IDOCTYPE Databaselnventory SYSTEM "Databaselnventory.dtd">

<Databaselnventory>

<DatabaseName>

<GlobalDatabaseName>production.iDevelopment.info</GlobalDatabaseName>

<OracleSID>production</OracleSID>
<DatabaseDomain>iDevelopment.info</DatabaseDomain>

<Administrator EmailAlias="jhunter" Extension="6007">Jeffrey Hunter</Administrator>

<DatabaseAttributes Type="Production" Version="9i"/>
<Comments>

D I D a XMI p\r,I'kla E! Zdroj: http://www.idevelopment.info/data/Programming/java/xml/ExampleXMLandDTDFile.html

DTD

The following database should be considered the most stable
up-to-date data. The backup strategy includes running the dat
in Archive Log Mode and performing nightly backups. All new
need to be approved by the DBA Group before being created.
</Comments>
</DatabaseName>

<DatabaseName>
<GlobalDatabaseName>development.iDevelopment.info</Glo
<OracleSID>development</OracleSID>
<DatabaseDomain>iDevelopment.info</DatabaseDomain>
<Administrator EmailAlias="jhunter" Extension="6007">Jeffrey|
<Administrator EmailAlias="mhunter" Extension="6008">Melo
<DatabaseAttributes Type="Development" Version="9i"/>
<Comments>
The following database should contain all hosted applications
data will be exported on a weekly basis to ensure all developn
have stable and current data.
</Comments>
</DatabaseName>

<DatabaseName>
<GlobalDatabaseName>testing.iDevelopment.info</GlobalDat
<OracleSID>testing</OracleSID>
<DatabaseDomain>iDevelopment.info</DatabaseDomain>
<Administrator EmailAlias="jhunter" Extension="6007">Jeffrey
<Administrator EmailAlias="mhunter" Extension="6008">Melo
<Administrator EmailAlias="ahunter">Alex Hunter</Administrs
<DatabaseAttributes Type="Testing" Version="9i"/>
<Comments>
The following database will host more than half of the testing
for our hosting environment.
</Comments>
</DatabaseName>

<?xml version="1.0" encoding="UTF-8"?>
<!ELEMENT DatabaseInventory (DatabaseName+)>
<!ELEMENT DatabaseName ( GlobalDatabaseName
, OracleSID
, DatabaseDomain
, Administrator+
, DatabaseAttributes
, Comments)

>

<!ELEMENT GlobalDatabaseName (#PCDATA)>

<!ELEMENT OracleSID (#PCDATA) >

<!ELEMENT DatabaseDomain (#PCDATA) >

<!ELEMENT Administrator (#PCDATA) >

<!ELEMENT DatabaseAttributes EMPTY>

<!'ELEMENT Comments (#PCDATA) >

<!ATTLIST Administrator EmailAlias CDATA #REQUIRED>
<!ATTLIST Administrator Extension CDATA #IMPLIED>
<!ATTLIST DatabaseAttributes Type (Production|Development | Testing)
#REQUIRED>

<!ATTLIST DatabaseAttributes Version (718]8i|94i) "9i">

<!ENTITY AUTHOR "Jeffrey Hunter">
<!ENTITY WEB "www.iDevelopment.info">
<!ENTITY EMAIL "jhunter@iDevelopment.info'">

</Databaselnventory>




XML Schema Definition (XSD)
- Newhody DTD

- neresSi a nepodporuje jmenné prostory
- neumoZznuije specifikaci datovych typU pro obsahy elementt a atribut(i
- samotné DTD neni XML

- XML Schema

- specifikaCni jazyk zalozeny na XML

- pod hlavickou W3C

- definuje
» strukturu XML dokumentu
* elementy a atributy v XML dokumentu
« definuje detske elementy, jejich pocet a poradi
« obsah elementu (prazdny/neprazdny)
« datové typy elementt a atributti (pres 40 typd)
» defaultni a pevné hodnoty elementt a atributt

- vSe ve specifikaci je v NS xs:



XSD

Zdroj: http://www.kosek.cz

<?xml version="1.0" encoding="utf-8"?>
<zamestnanci>
<zamestnanec id="101">
<jmeno>Jan</jmeno>
<prijmeni>Novak</prijmeni>
<email>jan@novak.cz</email>
<email>jan.novak@firma.cz</email>
<plat>25000</plat>
<narozen>1965-12-24</narozen>
</zamestnanec>
<zamestnanec id="102">
<jmeno>Petra</jmeno>
<prijmeni>Prochazkova</prijmeni>
<email>prochazkovap@firma.cz</email>
<plat>27500</plat>
<narozen>1974-13-21</narozen>
</zamestnanec>

</zamestnanci>

XML

<!ELEMENT
<!ELEMENT

<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ATTLIST

zamestnanci (zamestnanec+)>
zamestnanec
plat?, narozen)>

jmeno (#PCDATA) >
prijmeni (#PCDATA) >
email (#PCDATA) >
plat (#PCDATA) >
narozen (#PCDATA) >
zamestnanec

id CDATA #REQUIRED>

(jmeno, prijmeni, email+,

<?xml version="1.0" encoding="utf-8"?>
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema">

<xs:element name="zamestnanci">
<xs:complexType>
<xs:sequence>
<xs:element name="zamestnanec"
maxOccurs="unbounded">
<xs:complexType>
<xs:sequence>
<xs:element name="jmeno" type="xs:string"/>
<xs:element name="prijmeni" type="xs:string"/>
<xs:element name="email" type="xs:string"
maxOccurs="unbounded" />
<xs:element name="plat" type="xs:decimal"
minOccurs="0"/>
<xs:element name="narozen" type="xs:date"/>
</xs:sequence>
<xs:attribute name="id" type="xs:int"
use="required"/>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>

</xs:schema>

W XML Schema S




XSD - deklarace elementu

simple element
<xs:element name=,name" type=,type"/>

- Jméno odpovida zvyklostem pri vytvareni jmen a

promennych

anyType
all complex types |

- Typ jeden zmnohar e

dostupnych typu
- Moznost odvozova
vlastnich dat. typu

<xs:simpleType name="jménoType'">
<xs:restriction base="xs:string">
<xs:minLength value="1"/>
<xs:maxLength value="15"/>
</xs:restriction>
</xs:simpleType>

<xs:simpleType name=,currencyType">
<xs:restriction base="xs:string">

I string HnnrmalizedﬁtringH token |

-I duration I

language

— Boolean |

-I dateTime I

—‘baseéﬂinaryl Name H NCName l

<xs:enumeration value="CZK"/>

<xs:enumeration value="EUR"/>

<xs:enumeration value="USD"/>
</xs:restriction>

</xs:simpleType>

-I time | —| hexBinary ‘ NMTOKEN | j{n] ‘
-I data I —| float ] {NMTDKENSI IDREF I ‘ IDREFS |
-Ig‘rearManth| —I decimal ‘ ‘ integer | ENTITY | ‘ENTITIES |
-I g¥ear | —I double ‘ nonPosItIveIntegerH negativelnteger |
-|gMonthDay‘ —I anyURI ‘ long }—l int |—| short |—| byte |
-I gDay I —| QName nonMegativelnteger
-I gManth I -|NDTATION‘
unsignedLong H unsignedint HunsignedShOrtH unsignedByte
Key
[ ] ur types Derived by restriction

[ Built-in primitive types
[ Bullt-in derived types

[ complex types

Derived by list

Derived by extension
ar restriction




XSD - deklarace atributu

- Samotny atribut je simple-element jako soucast
complex-elementu

“ complex element
<xs:element name=,name“>

<xs:complexType>
<xs:sequence>
<xs:element ../>
</xs:sequence>
<xs:attribute name=,name" type=, type"
use="required" />

</xs:complexType>
</xs:element>




Programova API

- DOM
- Document Object Model
- rebprek%gntuje stromovou strukturu XML dokumentu v pameéti pomoci
objektu

- je standardni rozhrani pro aplikace a praci s XML podle W3C

- WSSi naroky na cas a pamet
- SAX

- Simple API for XML - event-driven model

- zpracovani XML primo pri jeho nacitani

- zpracovani formoy volani metod/zpracovani nactenych dat na zacatku a

konci elementu, pri zpracovani textu, apod.

- neni primo standardem

- rychly, wyssi naroky na samotnou aplikaci
- Parser

- aplikace, program, tfida, algoritmus

- jeho Ukolem je zpracovat XML dokument v textové podobe a prevest jej
do podoby dale zpracovatelné (napr. DOM)

- Overuje syntaxi, zajistuje overeni DTD a validaci



CPU execution time (s)

DOM vs. SAX

Dom mem —@—
Sax mem ——
Dom time — @ —
Sax time — ® —

256 kb 512 kb 768 kb
XML Document size (bytes)

& Mb

Zdroj: http://tech.inhelsinki.nl/2007-08-29/, http://book.javanb.com

<?xml version="1.0"encoding="utf-8"?>
5 Mb <book-orders
zcustomersHiroshi Maruyamae</customers
- cshop>ABC Bookmart</shop>
4 Mb g ﬂgmdﬂ?
3 <book>
oMb % «names>Web Applicaticn Development with
E XML and Javac</names
g = /book=
2Mb Z </goods>
. </book-orders
1 Mb
|§ rareine %
0
book-order startElement: book-order
startElement: customer
/ \ characters: Hiroshi Maruyama
endElement: customer
customer shop goods startElement: shop
| characters: ABC Bookmart
“Hiroshi endElement: Shop
Irosni
Maruyama® book startElement: goods
"ABC Bookmart" | startElement: ook
name startElement. name
characters: Web Application

"Web Application

| Development with XML and Java
endElement: name

De'f;:“;:;‘f"t endElement: bOOK
:'Im Java" endElement: goods

endElement: book-order

SAX



JavaScript
- Prevod XML do DOMu

const xmlStr '<q id="a"><span id="b">hey!</span></qg>"';
const parser = new DOMParser () ;
const doc = parser.parseFromString(xmlStr, "application/xml") ;

const errorNode = doc.querySelector ("parsererror") ;

if (errorNode) {
console.log("error while parsing") ;

} else {
console.log(doc.documentElement.nodeName) ;

}

const xhr = new XMLHttpRequest() ;

xhr.onload = () => {
dump (xhr.responseXML.documentElement.nodeName) ;

};

xhr.onerror = () => {
dump ("Error while getting XML.") ;
};

xhr.open ("GET", "example.xml") ;
xhr . responseType = '"document";
xhr.send() ;




JavaScript

- Prace vXMLDocument

- Jako v ramci standardniho DOMu webove stranky
Vstupem je XMLDocument (Document)
guerySelector, querySelectorAll, getElement...
createTextNode, createElement, appendChild, ...

const serializer = new XMLSerializer()
const xmlStr = serializer.serializeToString(doc) ;

Lze i validovat vci DTD nebo XSD
https.//vegibit.com/how-to-parse-and-generate-xml-in-
Javascript/



https://vegibit.com/how-to-parse-and-generate-xml-in-javascript/
https://vegibit.com/how-to-parse-and-generate-xml-in-javascript/

XPath - Cesta

Cesta (Path Expression) je hlavni konstrukcni prvek

pro specifikaci dotazu

Obdoba definici cesty v souborovem systému OS
Sekvence kroku oddélenych ,./* nebo,//*

Spojovani vice sekvenci s vazbou NEBO pomodi,,

Kazdy krok sestava z

- identifikatoru osy (axes)

- testu uzlu (povinny prvek)
- predikatu

i1

axisname: :nodetest[predicate]

Cesta se vyhodnocuje zleva doprava, a to relativne k

aktualnimu uzlu




XPath - oddélovani kroku

Zdroj: http://interval.cz/clanky/zaklady-jazyka-xpath/

<anketa>

<moznosti>
<moznost hlasu=
<moznost hlasu=
<moznost hlasu=

<otazka>Kolik hodin stravite denné u poéitacde?</otazka>

'12'>12-15 hodin</moznost>
'5'>15-20 hodin</moznost>
'15'>20-24 hodin</moznost>

<moznost hlasu='10'>Mij poéitaé& nefunguje</moznost>

Zdrojovy XML soubor

<otazka>Kolik hodin strdvite denné u poditade?</otazkas>

<moznost hlasu='12'>12-15 hodin</moznostc>

'5'>15-20 hodin</moznost>

'15'>20-24 hodin</moznosc>

"10'>MiF pofitad nefunguie</moznost

</moznosti>

</anketa>
T

Miml<anketa>

3

4 <moOZnosti>

5

] <moznost hlasw

7 <moznast hlas

8 <moznost hlas

a </moznostix

10

11

| Janketa

XPath Expression

- nketa
octazks

'iﬁ Text [Eclik hodin striwvite

moznosti

- moznost

denné u pofitade?]

age 1 mi” |
1: <?xml wversion="1.0" encoding="utf-3"7?>
2 <anketa>
3 <otazka>Holik hodin stravite denné u pocitade?</otazka>
4 <moznostil>
5 kmﬂznost hlasu='12"'>12-15 hcdin(imﬂznostﬂ
6 kmoznost hlasu='5'>15-20 hodin</moznost
7 kmoznost hlasu='15'>20-24 hodin</moznosty
8 kmoznost hlasu='10'>Mij po&itad nefunguje</moznost)|
g </moznosti>
10: </ /anketa>

4

XPath Expression

| anketa/moznosti/moznostl

E| moZnost
i || SL8ILraYs | AL BS LA
H hlasu T . : . -
1! <?xml ver=sion="1.0" encoding="utf-3"2>
. LA Tewr [12-15 ho 27 <anketa>
: mMoOZnost 3 <otazka>Kolik hodin stravite denng® u poéitace?</otazka>
moznost 4 <mozZnosti>
5i (moznost hlasu="12'>12-15 hndin{/mznnst){
-- moznost & ‘moznost hlasu='5'>15-20 hodin</moznosty
'? moznost hlasu='15'>20-24 hadin(/mznust){
= | E cmoznost hlasu='10'>M3j poditad nefunguje(/mznostﬂ r
3i </moznostix
10! </anketa>
<
XPath Expression | anketa//moznost|
H [&5] Text [12-15 hodin]
] roross
LE| moznost
'E| moznost




XPath - Osy

- Specifikuje smer
prohledavani XML
stromu

- Mnozinu relevantnich
uzIU vstupuijicich do
testovani urcuje prave

specifikace osy, pokud se :(

neuvede, pak child::

- Osy ancestor, descendant,

following, preceding a self
se neprekryvaji a
dohromady obsahuiji
vsechny uzly
dokumentu

Zdroj: http://www.georgehernandez.com

s, T ancestor-or-self
|

not shown: attribute and N

namespace nodes and axes ! l ancestor - -
..(fl_ _H\'-. X
. : | _.I
preceding ... U \--‘—/’ .. following

If “‘\I parent e \ 4 -.\"I
\ | a + : I'\ J II .
N - [ — ~—
precgq!r_ug mblmg fo||m-.rmg snbllng
__ — . -, . ; ‘. . ._/" l“'\_‘ __.f"-T-H\_ : .
\ ER self : RERAEY | |2
k AN S s N
e e e P
\ R | |
e e S GREErrr i ------------- l - St
!_, . I e '\_‘. r/-- '-\\. I‘- ~.1 Ya
| ( [ | | { lro
s N / A
_______________ }- Eh“a'-----~-...._..___...- I
v i v
Y 4 ™, ™ ™,
| ,| |
e " descendant R S

descendant-or-self



XPath - Osy

<?xml version="1.0" encoding="utf-2"?>
£ <anketa>

kotazka}l(olil: hodin stravite denné u poéi

tade?</ ot azta>|

moznostix
kmznost hlasu="12"'>12-15 ho-din<.’mznost>|
kmznost hlasu="5">15-20 ho-din<.’moznost>{
kmoznost hlasu='15'>20-24 hodin</moznost3]
kmoznost hlasu='10'>Mdj poditad nefunguje</moznosty

(e e L. L L ¥ Ry o ]

</moznosti
100 </anketa>

4

XPath Expression | fanketa/descendant:: i'fl

E| . otazka

. Text [Eclik hodin striwvite denné u pofitaée?]
moznosti

moznost

moznost

Zdroj: http://www.georgehernandez.com

| Start Page | XMLkilelxml” |

<?xml version="1.0" encoding="utf-8"?>
-] <anketa>
<otazka>Kolik hodin strévite denné u pocéitacde?</otazka>
<moznosti>

4

REERERREE 17 -15 hodin</moznosts
hlasu='5'[>15-20 hodin</moznost>
hlasu='15'>20-24 hodin</moznost>
hlasu='10'[>Mij po&itaé nefunguje</moznost>

<MOZNOST

<MOZNOST
<MOZNOST
<mMOZNost
</moznosti>
</anketa>

[ e O I o

[
=]

4

| fanketa/descendant: imoznostfattribute: thlasu

XPath Expression

o o

----- A5 Texe [12]

----- A5 Text [5]

----- Ljag Text [15]

El @I hlasu

----- 25 Text 101

[+~ H moznost

£?xml wverzion="1.0" encoding="utf-g"?>

- kanketax>

<mOZnosti>

T= e I O O L It

</moznostix

<otazka>Kolik hodin stravite denné u podéitade?</otazka>

<moznost hlasu='"12'>12-15 hodin</moznost>

<moznost hlasu='5"'>15-20 hodin</moznost>

<moznost hlaswu='"15'>20-24 hodin</moznost>

<moznost hlasu='10'>Mij pofitad® nefunguie</moznost

10 <.fa.|1ke1.:a>|

4

XPath Expression | fanketa/moznosti/parent::

i




XPath - testy uzlu

- Specifikace uzlu
- nazvem (vCetne pouziti prefixu pro jmenny prostor)
- typem (text(), node(), comment(), processing-instruction())

<?xml version="1.0" encoding="utf-B"?>
Ef<anketa>
<otazka>Kolik hodin stravite denné u poditade?</otazka>
<mozZnosti>
<MOZNOStT
<mMOZNost

hlasu='"12'>12-15 hodin</moznost>

hlasu='5">15-20 hodin</moznost>

='15'>20-24 hodin</moznost>
su="10"'>Mi] pofitad nefunguije</moznostcr

<mMOZNnost
<MOZNOST
</moznosti>

</anketa>

1! «<?xml wersion="1.0" encoding="utf-8"7>
2 <anketaX
3 <otazka>Xolik hodin strévite denng u poditadefc/otazka>
4 <mozZnostix>
3 <mOzZnost hlasu='lz2' fmoznost>
] <mMOZnost hlasu='S5" fmoznost>
7 <moznost hlasu='1l5'3>20-24 hodin</moznost> 1
a8 <moEZnost h1asu='10'>Hﬁj poclitadc nefungujd(/mn 2
] </moznosti> 3
10 </anketa> =
4 5
XPath QueyBuider ] .
b
XPath Expression | fanketa!descendant::text[ﬂ g
g
4o Text [Eclik hodin strévite demnnd u potitace?] P 10
5| Text [12-15 hodin]
] Text [15-20 hodin]
[%5 Text [20-24 hodin]
| Text [Mij pofita® nefungujel

XPath Expression | /ancestor-or-self: inode ()

E|[J #document




XPath - predikaty, atd.

- Jemozné pouiivat
- Znaky ,*", .. .
- Matematicke, relacnl'i logicke operatory)
- Zkratkowy znak ,,@" pro osu attribute::
- Funkce (cca 100 funkdi) (last(), position(), string(), concaty),
atd.)
- Podminky je mozné konstruovat s ohledem na
vsechny prvky ve vztahu k danému elementu (tj. osy,
testy uzlu i atributu)




XPath

XPath Expression | flmoznostl[lastt]]

| SLall Faye | AL IS LA |
20 <anketa>
3 <otazkarKolik hodin stravite denné u pocitade?</otazkas>
Mﬂm [ o 4 <mOozZnostil
1] <?xml version="1.0" encoding="utf-2"?> 3 <moznost hlasu='"12'>12-15 hodin<,/moznost>
2i0 <anketas & kmznost hlasu='5">15-20 ho-dinf:fmoznost){
3 <otazka>Kolik hodin stravite denné u poéitade?</otal 7 <mOZROST hlasu='15'}2?—24 hodin</moznost>
) a <moznost hlasu='"1l0'":>Maj poéitaé nefunguje<,/moznosts>
4 <MOZNOStTix .
. g </moznosti>
5 <mMOZNOSt ::-12—15 hodin</moznost>
10i </ anketa>
& <moznost hlasu='5'>15-20 hodin</moznost> 11
7 <moOzZnost }20—24 hodin</moznoat> P
a8 <moznost hlasu="10'>Mij pofitad nefunguie</mozno
a </moznosti>
. 100 </anketax | XPath Expression | ;’anketa!moznosti,’moznost[2]|
E|" moznost
hlasu
XPath Expression | fdescendant: imoznost [Bhlasu>10] /Bhlasu I Text [15-20 hedin]
1
ER(H] o120
© A Texs [12]
E@ hlasu l = = — = —= =
Text [15] 3 <otazka>Holik hodin stravite denné u poditade?</otazka>
4 <moznostix
-Im | 5 <moznost hlasu='12'312-15 hodin</moznosts>
3 <otazka>»Kolik hodin stravite denné u poéitace?</otazkaZ> 5 <moznost hlasu='5'315-20 hodin</moznost>
e <mozZnostix 7 lkmoznost hlasu='15'>20-24 hodin</moznosty|
5 <moznost hlasu='12'>12-15 hodin</moznost:> 8 fkmoznost hlasu='10'>M8j poditad nefunguje</moznosty]
] <moznost hlasu='5'>15-20 hodin</moznoscs> 8 </moznoscix
7 <moznost hlasu="'15">20-24 hodin</moznost> 10! </fanketa>
8 kmznost hlasu='10">Mij pofitad nefung'uje<..f'moznost>{ 11
] </moznosti>
10! </anketa> !
= BT
XPath Expression | fanketa/moznosti/moznost [Bhlasu="5"]/following: :moznostl

E|-- moznost
@ hlasu

Text [20-24 hodin]

Text [Mij podfita& nefunguje]




[ R e

XPath

3 <otazkar>Holik hodin stravite denné u pofitade?</otazka>
4 <MOZNOSti

5 <moznost hlasu='12'»12-15 hodin</moznost>

] <moznost hlasu='5"'%15-20 hodin</moznosty>

T <moznost hlasu='15'3>20-24 hodin</moznost>

8 kmﬂznost hlasu='10"'>Mij pofitad nefunguje{fmnznostﬂ

g < /moznostis
10 «/anketa>
11

1i <?xml version="1.0" encoding="utf-8"?>

20 <anketa>

3 kotazka>Kolik hodin strévite denn& u poditade?</otazkay
4 <moznosti>

5 <moznost hlasu="12"'»12-15 hodin</moznost>

& <moznost hlasu='5'>15-20 hodin</moznost>

7 <moznost hlasu="'15"»20-24 hodin</moznost>

8 kmnznost hlasu='10"'>Maj poSitad nefunguje<!mnznostﬂ

] </moznosti>
10i < /anketa>

1

XPath Expression | ff*[string—lengthttext[]}>20”

XPath Expression | ffmoznost[starts—witht.,'H'}”

E{_E otazka

Text [Eclik hodin strivite denné u poditade?]

moznost

=) moznost

@ hlasu

E Text [MOj poéitad nefungujel

1; «<?xml version="1.0" encoding="utf-g§"?2> 1 «<?xml wersion="1.0" encoding="utf-g"?>

Zif <anketar 2o <anketa>

3 <otazka>¥olik hodin strévite denné u poditade?</otazka 3 <otazkarKolik hodin stravite denné u poéitade?</otazkar
4 <MOZNOSTi> 4 mozZnostis>

5 kmoznost hlasu="12"'>12-15 hodin{!mnznostﬂ 3 <moznost hlasu="12'»12-15 hodin<,/moznost>

& kmﬂznost hlasu='"5"'>15-20 hodin{!mnznostj ] <moznost hlasu="5'3>15-20 hodin</moznost>

7 kmﬂznost hlasu='15">20-24 hodin{lmnznostﬂ 7 <moznost hlasu="15'»>20-24 hodin</moznost>

8 kmﬂznost hlasu='10">Mij pofitad nefunguje<fmﬂznostﬂ a8 <moznost hlasu="10'>Mdj poditaé nefunguje</moznosty>
] </moznostis> ] </moznosti
10 </fanketa>» | 10! </anketa>

4 4
XPath Expression | J/moznosti[moznost='20-24 hodin']/moznost XPath Expression | /f*[CDUDttChildll*b>3]

[ moznost

[ ﬂ moznost




XPath

e

2 <anketa>
3 <otazkarKolik hodin stravite denné u podéitacde?</otazka>
4 <moznostix
5 <moznost hlasu='12'">12-15 hodin</moznost>
] kmznost hlasu='"5">15-20 ht}din{!mznost)i
7 kmznost hlasu='"15"'>20-24 hodin<.fmznast>|
8 kmznost hlasu="10'>Mij poditad nefunguje<.-’mznost>{
] </moznosti>
10 </anketar
11
4
XPath Expression | fanketa/moznosti/child: :*[(position() mod 2 = 0) or (position{) = lastt}—l}ll
ke
T 15-20 hodi i . N
=t [15720 hodin 3 XPathBuilder =@ = |
MOZNo3t y
moznost R IEE Y EE R EEEELR

1| number (sum(//moznost/@hlasu) div count(//moznost)) = @ Evaluate when typing
@ Evaluate on button click

[[] auto-expand wrl zeml
=-E5) Result <?xml version="1.0" encoding="utf-z"7?>
J I8 type = Double <anketa> L:
=105 <otazka>Kolik hodin stravite denné u poditade?</

] <MOZNOSti> [

] <moznost hlaswu="12">12-15 hodin</moznost>

;I <moznost hlasu="5">15-20 hodin</moznosts> E
<moznost hlasu="15">20-24 hodin</moznost>

“moznost hlasu="10">Mij pofitad nefunguje</moz
</moznosti>
</anketa>




XPATH a JavaScript

- Wuzité metodu evaluate na objektu s DOMem
- Umi pracovat také s namespace prostrednictvim tzv. Resolver(i

- https.//developer.mozilla.org/en-
US/docs/Web/XPath/Introduction to using XPath_in JavaScript

var xhttp = new XMLHttpRequest() ;
xhttp.onreadystatechange = function() {
if (this.readyState == 4 && this.status == 200) ({
showResult (xhttp.responseXML) ;
}
};
xhttp.open ("GET", "books.xml", true);
xhttp.send() ;

function showResult (xml) {
var txt = ""
path = "/bookstore/book/title"
if (xml.evaluate) {
var nodes = xml.evaluate(path, xml, null, XPathResult.ANY TYPE, null);
var result = nodes.iterateNext() ;
while (result) {
txt += result.childNodes[0] .nodeValue + "<br>";
result = nodes.iterateNext() ;

}

}
document.getElementById ("demo") .innerHTML = txt;



https://developer.mozilla.org/en-US/docs/Web/XPath/Introduction_to_using_XPath_in_JavaScript
https://developer.mozilla.org/en-US/docs/Web/XPath/Introduction_to_using_XPath_in_JavaScript

JSON

JavaScript Object Notation
- Kolekce parti nazev/hodnota
- Seznam hodnot
- Datové typy - JSONString, JSONNumber, JSONBoolean, JSONNull, atd.

- Vhodny pro vymenu a prenos kratkych strukturovanych dat

- Mozné wyuzivat i SON Schema pro validaci (https://json-
schema.org)

- Pozor na datum a cas - string podle normy ISO 8601

JSON.parse() vs. JSON.stringify()

http://jsonlint.com/



https://json-schema.org/
https://json-schema.org/
http://jsonlint.com/

JSON

{
"@context": "http://schema.org",
"@type": "ItemList",
"name": "Seznam produkta",

"itemListElement": [

{

1,

"@type": "Product",

"name": "Kvalitni boty",
"description": "Elegantni boty pro kazdou pfileZitost.
"offers": {

"@type": "Offer",

"price": "49.99",

"priceCurrency": "USD",

"availability": "http://schema.org/InStock"

"@type": "Product",

"name": "Moderni tricko",
"description": "Stylové tricko s modernim designem.",
"offers": {

"Qtype": "Offer",

"price": "29.99",

"priceCurrency": "USD",

"availability": "http://schema.org/OutOfStock"
}

"datePublished": "2023-10-29T15:30:00"




JSON a JavaScript

function loadJSON ()
{

var data file = "http://www.tutorialspoint.com/json/data.json";
var http request = new XMLHttpRequest() ;

http request.onreadystatechange = function() {
if (http_request.readyState == )
{
// Javascript function JSON.parse to parse JSON data
var jsonObj = JSON.parse (http request.responseText) ;

// jsonObj variable now contains the data structure and can

// be accessed as jsonObj.name and jsonObj.country.
document.getElementById ("Name") .innerHTML = 3jsonObj.name;
document.getElementById ("Country") .innerHTML = jsonObj.country;

}
http request.open("GET", data_file, true);

http request.send();
}

// URL k JSON souboru na serveru
var url = 'https://example.com/products.json’';

// Nacteme JSON data z externiho souboru
fetch (url)
.then (response => response.json())
.then (products => {

products. forEach (product => {

console.log('Nazev produktu: ' + product.name) ;
console.log('Cena produktu: ' + product.price);
consollleMilloc (M B e eSS ")

b
3]
.catch(error => {
console.error ('Chyba pfi nac¢itéani dat: ' + error);

});
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