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Asynchronous JavaScript and XML

Kombinace technologii, ktera umoznuje meénit casti webové stranky v

zavislosti na datech (vyvolani a zpracovani HTTP pozadavku), a to bez
nutnosti aktualizace celé stranky.

Vychazi z drivejsich myslenek (IFRAME, LAYER, Applety, apod.), v dnes
pouzivané podobé poprvé popsan v roce 2005

Vyhody

Vetsi uzivatelsky komfort a efektivita pouzivani webovych aplikaci

NizSi naroky na mnozstvi prenesenych dat

Nevyhody

Eliminace funkcnosti tlacitka Zpét v prohlizeci

Zmeény uvnitr stranky neovliviuji stranku jako takovou (URL)
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Model fungovani

browser client

user interface
|
. JavaScript call f
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user interface Ajax engine
A A
HTTP request HTTP request
http(s) transport httn(s) transport
HTML+CSS data XML data
¥ ¥
web server web and/or XML server
\ A Y A
datastores, backend datastores, backend
processing, legacy systems processing, legacy systems
server-side systems server-side systems
classic Ajax
web application model web application model

I VIA Jesse James Garrett / adaptivepath.com

Zdroj: http://www.eioba.com
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AJAX a implementace
* DOM a XmlHttpRequest

*  Moznost vyuziti frameworkUl (nejen Javascriptovych, .NET, Java, Python, atd.)

if (window.XMLHttpRequest) {
http request = new XMLHttpRequest() ;
} else if (window.ActiveXObject) ({
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') ;
}

VIA }
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AJAX a implementace

* Fetch s vyuzitim asynchronniho programovani

fetch (url)
. then (response => {

if ('response.ok) {throw new Error ('Network response was not ok‘') ;}
return response.json() ;

3]

.then (data => {
console.log(data) ;

3]

.catch (error => {
console.error ('There was a problem with the fetch operation:', error);

})

VIA
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AJAX a jQuery

VIA

Zdroj: http://www.ibm.com

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

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

})

$.ajax ({

url: 'document.xml',

type: 'GET',

dataType: 'xml',

timeout: 1000,

error: function() {
alert ('Error loading XML document') ;

},

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

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

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

})
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Asynchronni pristupy
Polling

Polling

| va



Zdroj: http://pic.dhe.ibm.com/infocenter
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Asynchronni pristupy
Long - polling

Long polling
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Zdroj: http://pic.dhe.ibm.com/infocenter

Asynchronni pristupy
Streaming

Push pristup

Comet, reverse AJAX — mnoho implementaci. rizné technikv
Streaming
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WebSockets

* Persistentni komunikacni obousmeérny kanal
* Vlastni objekt WebSocket

* send, onmessage, onopen, onerror, readyState

WEBSQOCKETS

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

connection closed

| va PubNub
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eXtensible Markup Language

mnozina pravidel

sémantické znacky (tagy, elementy)

rozdéleni dokumentu na casti podle struktury
identifikace ¢asti dokumentu

jazyk pro popis jazykU
meta-znackovy jazyk
definuje syntaxi definice jiného jazyka
vychézi se SGML (Standard Generalized Markup Language)
stejné moznosti
jednoduchost
nejedna se o dalsi znackovaci jazyk

je to meta-jazyk
konkrétni nazvy elementu, atributd, atd. jsou v rezii tvurce dokumentu



VSB TECHNICKA

data + znacky = strukturovana data se sémantikou
umoznuje urceni vazeb (vztahu) mezi elementy

muze byt 100% ASCII text

je detailné dokumentovany W3C

neni patentovany, nema copyright a dalsi podobna omezeni
neexistuji verze XML (jako takového)

podpora v programovacich jazycich

podpora v nastrojich

jednoduché zpracovani
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Elementy/Tagy

znaceni odlisuje XML od Cistého textu
vetsina znaceni jsou tagy (znacky)

tag je vSe co zacina znakem ‘<’ a konci znakem*>’

tag ma jméno

musi zaCinat [a-z,A-Z, ]
je case sensitive (<B> a <b> jsou rlizné)

prazdny tag

nema obsah, mlzZe mit parametry

moznost pouziti zkratky pomoci koncovky ‘/ >’

<empty />
<empty></empty>

pPOzor na
znakové entity

<tag atribut="hodnota">
data
</tag>

<section>
<headline>Markup</headline>
<text>
Znaménka mensi (&1t;)
a ampersady (&amp;) Jjsou
v normalnim XML textu vZdy
zpracovany jako zacatky
tagu nebo entity.
</text>
</section>

Znakova entita

znak

&amp;

&lt;

&gt;

&quot;

&apos;

&#37;
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Atributy
obsahuiji je pocatecni a prazdné tagy
dvojice jméno = hodnota
jmeéno
musi zaCinat [a-z ,A-Z, ]
stejné jméno v tagu jen jednou
hodnota
retézec v uvozovkach (nebo apostrofech)
libovolné znaky
dodrzovani zanoreni uvozovek resp. apostrofu
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U m isté N |’ d at <activity creation="06/08/2000">
* data XML dokumentu mohou byt <activity>
<creation>
* v atributech elementu <day>08</day>
<month>06</month>
* v obsahu elementu <year>2000</year>
d o , </creation>
oporuceni
* vlastni data v elementech
. . <activity>
* informace o datech (meta-data) v atributech <creation day="08" month="06" year="2000" />
* do atributl obvykle
* |ID ¢Cisla
* URL

* informace ne pfimo uréené nebo dllezité pro Ctenare

| va
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Komentare
zacCinaji “<'=="a konci “==->"

<! [CDATA[
. for (int i = 0; i < array.length && error
Text bez interpretace o el B
sekce CDATA
Instrukce zpracovani nadrazené aplikace
zaCinaji “<?nazev ” a konci “?>” <?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
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Jmenny prostor

* slouzi k oddéleni ruznych mnozin specifikacnich elementl 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="">

| v
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XML dokument odpovida stromové strukture
Vzdy musi byt prave jeden koren
Elementy se nesméji prekryvat — krizit

Vidy je mozné definovat rodice a déti kazdého elementu (rodic je vzdy max. jeden, déti
muze byt O nebo vice)

person

<person>

| <name>
v v v v <first_name>Alan</ first name>
name profession profession profession <last_name>Turing</last_name>

e S R

compider

</name>

<profession>computer scientist</profession>

<profession>mathematician</profession>
<profession>cryptographer</profession>

l l </person>

“

First_nome last_name seientisd
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Document Type Definition

Specifikacni jazyk pro popis pravidel a moznosti tvorby XML dokumentu
Umoznuje korektni validaci XML dokumentu

Urcuje

seznam elementd, atributl, notaci a entit

obsah elementl a atribut(

VZtahy mezi nimi <!DOCTYPE person]|
strukturu e
Naléza se
4 <!DOCTYPE person SYSTEM
v prOIOgU 23 deklaraCI "http://abc.com/xml/dtds/person.dtd">

pred prvnim elementem

Bud primo DTD nebo URL s DTD
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<!'ELEMENT element name content specification>

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

EMPTY
element nema obsah

(#PCDATA)

parsed character data, text pro parsovani

(child1, child2, ...)

deklarace seznamu potomkU — podrazené elementy
je mozné pouzivat regularni definice poctu (child1?, child2+, child3*)

(child1 | child2)
deklarace moznosti potomku

Pomoci zavorek je mozné deklarace kombinovat

<!ELEMENT name (last_name

| (first name, ( (middle name+, last _name) | (last_name?) )
) >
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DTD — deklarace atributu

CDATA

°  zparsovatelny text

NMTOKEN, NMTOKENS

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

* hodnota odpovidajici specifikaci jména (bez mezer, atd.), napt. name v HTML

(pondéli| utery|stfeda)

*  vycCet presné specifikovanych povolenych hodnot

ID

* jedinecna identifikace v celém dokumentu, hodnota podle specifikace jména,

IDREF, IDREFS

*  atribut pro specifikaci vazby na element s ID atributem

ENTITY, ENTITIES

*  hodnota odkazuje na specifikovanou entitu

,value”

*  konkrétni hodnota

#IMPLIED

* atribut je volitelny
#REQUIRED
*  atribut je povinny

#FIXED “value”
| Via

*  pokud atribut je, musi mit uvedenou hodnotu

element mlze mit max. jeden atribut tohoto typu
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DTD — deklarace entit

<!ENTITY entity name content specification>

value”
* jedna konkrétni hodnota

SYSTEM ,,url externiho zdroje”

* hodnota Entity je specifikovana externée

VIA

<!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 wvalue -->
<image source="logo" />
</report>
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DTD a XML priklad

<?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"/> <?xml version="1.0" encoding="UTF-8"?>
<Comments> <!ELEMENT DatabaseInventory (DatabaseName+)>

The following database should be considered the most stable for

up-to-date data. The backup strategy includes running the database <!ELEMENT DatabaseName ( GlobalDatabaseName
in Archive Log Mode and performing nightly backups. All new accounts , OracleSID
need to be approved by the DBA Group before being created. , DatabaseDomain
SERITETiE , Administrator+
</DatabaseName>
, DatabaseAttributes
<DatabaseName> , Comments)
<GlobalDatabaseName>development.iDevelopment.info</GlobalDatabaseName> >
<OracleSID>development</OracleSID>
<DatabaseDomain>iDevelopment.info</DatabaseDomain> <!ELEMENT GlobalDatabaseName (#PCDATA) >
<Administrator EmailAlias="jhunter" Extension="6007">Jeffrey Hunter</Administrator> <!ELEMENT OracleSID (#PCDATA) >
<Administrator EmailAlias="mhunter" Extension.="600§">MeIody Hunter</Administrator> <V'ELEMENT DatabaseDomain (#PCDATA) >
<DatabaseAttributes Type="Development" Version="9i"/> L.
. <!ELEMENT Administrator (#PCDATA) >
The following database should contain all hosted applications. Production <!'ELEMENT DatabaseAttributes EMPTY>
data will be exported on a weekly basis to ensure all development environments <'ELEMENT Comments (#PCDATA) >
have stable and current data.
</Comments>
</DatabaseName> <!ATTLIST Administrator EmailAlias CDATA #REQUIRED>
I <!ATTLIST Administrator Extension CDATA #IMPLIED>
<DatabaseName> . . .
<GlobalDatabaseName>testing.iDevelopment.info</GlobalDatabaseName> <!ATTLIST DatabaseAttributes Type (Production| Development l TeStlng)
<OracleSID>testing</OracleSID> #REQUIRED>
<DatabaseDomain>iDevelopment.info</DatabaseDomain> <I!ATTLIST DatabaseAttributes Version (718|81]9i) "9i">
<Administrator EmailAlias="jhunter" Extension="6007">Jeffrey Hunter</Administrator>
<Administrator EmailAlias="mhunter" Extension="6008">Melody Hunter</Administrator>
<Administrator EmailAlias="ahunter">Alex Hunter</Administrator> <!ENTITY AUTHOR "Jeffrey Hunter">
<DatabaseAttributes Type="Testing" Version="9i"/> <!ENTITY WEB "WWW . iDevelopment .info">
<Comments> "a : ] "
I VIA The following database will host more than half of the testing <!ENTITY EMAIL Jhunter@lDevelopment celimgete

for our hosting environment.
</Commente>
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Nevyhody DTD
neresi a nepodporuje jmenné prostory
neumoznuje specifikaci datovych typu pro obsahy elementu a atribut(
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 détské elementy, jejich pocet a poradi
obsah elementu (prazdny/neprazdny)
datové typy element( a atributl (pres 40 typU)
defaultni a pevné hodnoty elementl a atributu

vse ve specifikaci je v NS xs:
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XSD <?xml version="1.0" encoding="utf-8"?> <?xml version="1.0" encoding="utf-8"?>
<zamestnanci> <xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema">
<zamestnanec id="101">
<jmeno>Jan</jmeno> <xs:element name="zamestnanci">
<prijmeni>Novak</prijmeni> <xs:complexType>
<email>jan@novak.cz</email> <xXs:sequence>
<email>jan.novak@firma.cz</email> <xs:element name='"zamestnanec"
<plat>25000</plat> maxOccurs="unbounded">
<narozen>1965-12-24</narozen> <xs:complexType>
</zamestnanec> <xs:sequence>
<zamestnanec id="102"> <xs:element name="jmeno" type="xs:string"/>
<jmeno>Petra</jmeno> <xs:element name="prijmeni" type="xs:string"/>
<prijmeni>Prochazkova</prijmeni> <xs:element name="email" type="xs:string"
<email>prochazkovap@firma.cz</email> maxOccurs="unbounded" />
<plat>27500</plat> <xs:element name="plat" type="xs:decimal"
<narozen>1974-13-21</narozen> minOccurs="0"/>
</zamestnanec> <xs:element name="narozen" type="xs:date"/>
</zamestnanci> </xs:sequence>
)(NAL <xs:attribute name="id" type="xs:int"
use="required"/>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
. </xs:element>
<!ELEMENT zamestnanci (zamestnanec+)>
<!ELEMENT zamestnanec (jmeno, prijmeni, email+, s TS
plat?, narozen)>

<'ELEMENT jmeno (#PCDATA) >
<!ELEMENT prijmeni (#PCDATA) >

<!ELEMENT email (#PCDATA) >
<!ELEMENT plat (#PCDATA) >
<!ELEMENT narozen (#PCDATA) >

<!ATTLIST zamestnanec
| va id CDATA #REQUIRED>
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XSD — deklarace elementu

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

| va

Jméno odpovida zvyklostem pri vytvareni jmen a proménnych

Typ jeden z mnoha
dostupnych typu

Moznost odvozovani
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">
<xs:enumeration value="CZK"/>
<xs:enumeration value="EUR"/>
<xs:enumeration value="USD"/>
</xs:restriction>
</xs:simpleType>

anyType
all complex types |

[anvSImpIeT‘fpe

I string H normalizedString H token ‘

-I duration ‘

- Boolean |

language

-I dateTime ‘

ﬂbaseﬁdrﬂinarvl Name H NCName I

-I time ‘ —|hexBinary| MNMTOKEN ‘ i} |
-I data J —| float l {NMTOKENSI IDREF J | IDREFS |
-IgYaarMonth| —I decimal | | integer | ENTITY ‘ |ENTITIE5 |
-I gYear ‘ -I double | nonPosItIveIntegerH negativelnteger |
-|gMonthI:lw‘ —I anyURI | long }—l int H short H byte ‘
-I qDay J —| QName l nonMegativelnteger
-I gManth ‘ -|NOTAT]0N|
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
or restriction
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XSD - deklarace atributu

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

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

| va
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DOM
Document Object Model
reprezentuje stromovou strukturu XML dokumentu v paméti pomoci objektd
je standardni rozhrani pro aplikace a praci s XML podle W3C
vys$Si ndroky na cas a pamét
SAX
Simple APl for XML — event-driven model
zpracovani XML prfimo pri jeho nacitani

zpracovani formou volani metod/zpracovani nactenych dat na zacatku a konci elementd, pfi
zpracovani textu, apod.

neni primo standardem

rychly, vyssi naroky na samotnou aplikaci
Parser

aplikace, program, trida, algoritmus

jeho ukolem je zpracovat XML dokument v textové podobé a prevést jej do podoby dale
zpracovatelné (napr. DOM)

ovéruje syntaxi, zajiStuje ovéreni DTD a validaci
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DOM vs. SAX

2 : , : — & Mb <?xml version="l1.0"encoding="utf-8"7?>
Dom mem —i— <book-orders
Dsg?nﬁz _—:—_ «=customers>Hiroghi Maruyamae</customers
Sax t:me — — <shop>ABC Bookmarte</shops>
5 Mb =goodss
<book>
<name>Web Application Development with

—_ 4Mb B XML and Javac</names
W = < /book>
2 = < /goodss
= § «/book-order>
2 3Mb =

Py
g 2
o
z g Parsing
© 2Mb 2

[ .

book-order startElement: book-order
startElement: customer
1 Mb / \ characters: Hiroshi Maruyama
endElement: customer
customer shop goods startElement: shop
0 ' ' L L g | characters: ABC Bookmart
XML Document size (bytes) "Hiroshi book startElement: goods

Maruyama® |

"ABC Bookmart” startElement: book

startElement. name
characters: Web Application
| Development with XML and Java
"Web Application  endElement: name
Development endElement: book

name

::: J::::ili-" endElement: goods
endElement: book-order
Dom SAX

| va
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JavaScript
Prevod XML do DOMu

VIA

const xmlStr = '<q id="a"><span id="b">hey!</span></q>';
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 () ;
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JavaScript

Prace v XMLDocument

* Jako v ramci standardniho DOMu webové stranky
* Vstupem je XMLDocument (Document)

* querySelector, querySelectorAll, getElement...

* createTextNode, createElement, appendChild, ...

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

* Lze i validovat vuci DTD nebo XSD
https://vegibit.com/how-to-parse-and-generate-xml-in-javascript/
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