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Abstract. The paper gives an overview of the new featuresedf technologies. The general idea of the new ver-
sion of HTML Hyper Text Markup Languayei.e. HTML5, and other tools presented in thipgrais the formal
specification and the establishment of uniform 8ohs for technologies and functionalities whichvéalready
been in use through various hacks and plug-insqzegh by web developers. Many of these functioealitvill now
be implemented in browsers. The applications caesicthese functionalities through newly definepliagtion
programming interfaces. The latter include suppartmultimedia, dynamic graphic rendering, geolamat mul-
tithreading, local data storage etc. HTML5 alsaddtices semantic markup, which can be used forintatke
document structure as well as its elements and @&t new version of HTML enforces strict separatid the
page content from its style. The styling can orgdydmne using CSSCascading Style Sheptanguage. The new
CSS version, i.e. CSS3, has a modular structure hinhadifferent modules define different styling figees. The
development cycles of the individual modules adependent as well as their support and implememtadti vari-
ous browsers.
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Nove tehnologije za razvoj na svetovnem spletu

Povzetek.Clanek podaja pregled novosti na pageospletnih  Janguage for describing web pages. HTML uses markup

tehnologij. Eden glavnih ciljev pri razvoju novezlidice i ;
iezika HTML (Hyper Text Markup Languaget. j. HTML5, tags for describing structural semantics of a wabep

sta poenotenje in formalna specifikacija nekateritPy denoting its elements: sections, paragraphsd-hea
funkcionalnosti, ki so sicer na spletu Ze prisotnebliki  ings, tables, lists, interactive forms and othEBtements
Ic?nsqtgrﬁgmh V}}Smfggngl‘ngg‘tzngﬁggiho d%ﬁgrsvgrsalﬁg‘éiéne\yeg%ed with their corresponding attributes can be nestesl ia
brskalnikih. Raziine aplikacije bodo do njih lahko dostopaleanOther' form'n,g a typical tree structure. HTML Bles
preko aplikacijskih programskih vmesnikov, defimita na also the inclusion of external resources into webud

novo. Ti ponujajo podporo multimedijskim vsebinam,ments, such as images, videos and other objectshwh

dinaminemu prikazovanju grafike, geolokacijskim 51s0 pecome parts of a web page
aplikacijam, vénitnosti, lokalnemu shranjevanju podatkov itd. . -
HTML5 uvaja tudi semantho oznd&evanje, ki ga lahko One of the good practices in modern web develop-

uporabimo za dolsitev strukture spletnega dokumenta terment are separate definitions of structure andesthe
pomena elementov in vsebine v njem. Nova tadi jezika general structure of web pages and their contemt ar

HTML vsiljuje striktno Ictitev zapisa strukture in vsebine - . g o -
spletne strani od njene oblike. Oblikovanje splestrani je defined in HTML, while its final presentation antfle

tako odslej mogte izkljuno z uporabo jezika CSS are in the domain of CSSCéscading Style Shepts
(Cascading Style SheptsNova razitica tega jezika, t. j. Such separation enables better flexibility and wont
CSS3, ima modularno zasnovo, pri kateri xaélimoduli  qyer the final appearance of a web page and it ralso
dolotajo razline oblikovne lastnosti. Razvoj posameznlhd h lexi f HTML d and elimi
modulov je med seboj neodvisen, prav tako pa jelviena dUCES the complexity o ML record and eliminates
tudi njihova podpora s strani spletnih brskalnikov. the redundancy in style definitions. The separatibn
the content from the style enables more web pages t
share the same style and also a single page tmasg
different styles at the same time.

. Besides CSS, a scripting language JavaScript is
1 Introduction often used in combination with HTML. JavaScript is

The concept of the World Wide Web is inseparaled ti N€rpreted by a web browser and provides web pages

with the Hyper Text Markup Language (HTML) - theWith interactivity and dynamics. The JavaScript €od
can interact with the DOMDocument Object Modgl

through the various APIApplication Programming
Recived 19 July 2010 Interface libraries based on a mechanism of user-
Acceptei 23 September 2010 triggered events.

Klju éne besedesvetovni splet, HTML5, JavaScript, CSS3
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In the 1990’s majority of web pages were statid antrends, such as rich internet applications (RIA)rrént-
intended primarily for reading and browsing whitet ly, these interfaces depend strongly on the useoof-
first decade of the new century brings more dynamiglex JavaScript code and proprietary plug-ins, sash
web pages and applications. Users not only “browsé&dobe Flash [3], Microsoft Silverlight [4] and Sun
the Web but also contribute to it by producing apd JavaFX [5]. The general idea suggested by the web
loading their own content. The so-called Web 2.@evelopers is to implement the key functionalitfes
evolved and brought some major changes also in wshch interfaces in browsers themselves and renfwve t
development. The new way of interaction with Welilependence on various proprietary plug-ins.

calls also for the evolution of web languages vitth It is expected that HTML5 will achieve the candi-
main intention to formalize some of the alreadyalst date for recommendation status in 2012 and become a
lished good practices in web development. recommendation in 2022 [6]. Although the work on

In this paper we summarize some important noveHTML5 will not be completed yet in the next few ysa
ties in new web standards and protocols. We concemore and more of its functionalities are suppotbgd
trate primarily on the new version of HTML by prase web browsers [7].
ing its new elements and extensions. We list atsoes
most important JavaScript APIs which enable amrenti 3 1 changes in the Language
ly new way of web development by providing a brows- o
er-based database, information on geolocation- fulf he majority of web pages today uses common struc-
duplex communication between a browser and a senfg¥es such as headers, footers and sidebars tdedeo
and other new exciting features. We point out alsme Semantic structure of the page. Because HTML vessio
new options in the CSS syntax. The latter introgucdn use today do not provide special markup for this
many new design options and also simplifies and-staPurpose, web developers udes and span elements,

dardizes some features that have been availabteenefassigning them a unique id and/or arranging thetm in
but suffered from poor browser Support_ classes. HTML5 introduces a set of new e|ementS,

which allow semantic marking of the document struc-
2 HTML5 ture. They represent more specific replacementHer
generaldiv andspanelements. The current and the new

HTML is in the continuous development since itsont a@pproach to structuring a web page is shown inr€igu
duction in the early 1990s. The majority of itstfeas 1.
and functionalities have been defined through diceei

tions, but some of them are also result of goodeHev | <div id="header"> <header>

opment practices and the implementations of HTML in

the popular browsers. | <div id="nav"> <nav>
The actual HTML version - HTML4 - has been in

use for almost a decade. According to W3@ofld SEE e e

Wide Web Consortiunjl] one of the big disadvantages o sdiv

of HTMLA is that ‘it does not provide enough informa- | | <giv id="section"> ta-tsidebart>

tion to build implementations that interoperate twit <aside>

each other and, more importantly, with a criticahss St

of deployed content. The same goes for XHTML1,hwhic

defines an XML serialization for HTML4, and DOM | <div id="footer"> <footer>

Level 2 HTML, which defines JavaScript APIs forhbot _ o

HTML and XHTML.”. Figure 1. Current (usindiv elements) and the new approach

In order to provide better flexibility and interexa- gf&g?ur?nzwaal’zgjzg;se which are presented in bold) tex

bility of the HTML implementations and at the same
time make web pages more interactive and offering 1mis introduces some other new elements,
better user experience, the development of HTMLﬁmong which the most interesting are:

began within the WHATGWWeb Hypertext Applica-
tion Technology Working Grolpinitiative and the
W3C organization. The development is based on the
study of the existing HTML4 implementations, good
practices and analyses of the already deployed web
content.

HTML5 [2] will be backward compatible with
HTML4 and XHTML1, supporting both, HTML and
XML (eXtensible Markup Languapsyntax. It will also
introduce new interfaces to support contemporary

« elements that support multimedia and graphic con-
tent: video, audio andcanvas These elements are
described in more detail in the following chapters;
embedis used for the embedded content, handled
by the plug-ins;

elements for the display of quantitigsrdgress,
meter, time etc.);

ruby for specifying annotations which are used in
East Asian typographies.
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HTML5 enforces strict separation of content ang <inputtype="date" />
styling of a web page, which is manifested in the a

sence of the presentational attributes (align, height, Date | o

border, size and elements (e.fpnt, center, strike, u). < Mlay L||2mu ﬁ

Page styling and design can only be done with CSS. ek  hhon Tue Wed Thu Fri Sar Sun

Frames are also not supported in HTML5, due tor thei 12

negative impact on the usability of a web page. : 4 5 8 7 8 32
0 11 12 12 14 15 16

The elementa andarea have a new attribute, calledf | © = = = == = =
ping. It defines the URLsUniform Resource Locatoxys | | . 22 2 a5 27 o5 oo an
where a browser can send a notification when tleg ug M 1 o2 o= a4 56
visits a hyperlink. The user tracking is currenttpstly
performed through the server-side redirects, whigh
causes a long waiting for a selected page. ping
attribute enables the user agent to inform the wkézh  Figure 2. Newdate form widget.
addresses will be notified. In case of privacy @ns, a
user can turn off the notifications while he or sf@ 23 sSemantics
not influence the redirects. ) .

The other novelties in HTML5 also include new!he HTML tags are intended for describihgw to

global attributes, relations in elemefitsk anda, events display the information and nethat this information
and many others. means. An important trend on the Web is the introdu

ction of semantics into the resources. Besidemihefi

the document structure in HTML5 the semantic markup

is used also for recording microdata and assis&eb-

Web forms enable interaction between a web cliadt a nologies for disabled users.

a web server. The data in the forms entered bysee

is sent to a server, which responds according & t®» 4 Microdata

received values (e.g. returns the result of a s¢alithe ) _ )

choice of the widgets used in forms is, howevenitéd. The mechanism of microdata [8] enables the informa-

One of the good web development practices is thie vation in HTML documents, primarily intended for the

dation of more complex data on the client side. Thend users (contgct information, location informatio

latter is preformed using JavaScript or any ottient €fc.), to be machine-readable and can therefonesbd

side scripting languages. To provide new form widge for automatic processing (e.g. for indexing, seagh

and to avoid validation of data on both sides, ssive Storing, cross-referencing, analyzing etc.).

custom form widgets were developed that can be used , I §

through third-party JavaScript libraries. oy mameope 1 tentype=hpiexample.orglband™
The developer needs have encouraged the devejop=span i t enpr op="name">Janko</span>.

. </p>
ment of a new generation of Web forms, called Web_\, 1nqis caled

2.2 Web Forms

Forms 2.0, which found their way into HTML5 specifi <span i t enpr op="band">Four Parts</span>.
cations. New widgets are introduced as new valdes o:g’:l am

the attributetype of theinput element fel, search url, <span i t enpr op="nationality’>Slovenian
email, datetime, date, month, week time, datetime- </;/>Spa”>-

local, number, range, color). Besides new widgets,| <giv>
HTMLS5 also introduces the enhancements of the exisl'g, 3 E le of Usi icrodat
ing ones as well as the automatic validation of éhe 'gure . Example ot using microdata.

tered data. The model of microdata is comprised of groups of
Regarding forms, two more novelties should be P group

mentioned in this context. The first one has tond properties namedems The items and their properties

the form elements, which do not have to be theeatesc 2'¢ presented in the context of_the existing el_etme!m
dants of thdorm elementanymore. They can be placedItem can be created using the itemscope attribuegny

anywhere in the HTML document instead and linked t%gmﬁirgr. %fg}t%r; 2?]3 't,: g(\:{nc}%ﬁzr(gg.rcggg)’ :T%Zbal
a proper form by using their neferm attribute The P

second novelty concerns the use of the HTHPEr- itemprop attribute can be used in any of the ited@s-

. __cendants to express a property, while the valuthisf
Text Transfer Protocdlprotocol methods when sending” . .
data to the server. Beside GET and POST, in HTMLgtmbUte denotes the value of the property (Figi)re
also PUT and DELETE methods are supported.
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2.5 Accessibility records, mainly because they are both license-free,
which is not true for the rival MP3 and H.264.

Despite everything mentioned, the actual drathef
HTML5 specifications does not specify either a défa
format or any other formats that should be supploiote
the browsers. The final consensus between the W8C a
browser vendors has never been reached. Therefore
vendors individually decide on the formats builthweir
browsers.

A significant portion of the Web content is curignt
inaccessible to users with disabilities, especi@lthose
that depend on assistive tools, for example screed-
ers and Braille keyboards. The major problem farhsu
tools is reading and interpreting the content whisks
advanced, frequently updated user interfaces degdlo
with the combination of the technologies AJAXsfn-
chronous JavaScript and XNILHTML and JavaScript. I
The assistive technologies do not properly undatbtab Apple does not support the Ogg Theora in its $af_ar

: ; rowser, due to the lack of the hardware accetarati
the roles, states and properties of such widgets an

cannot follow the dvnamicallv undating content te t and some uncertainties regarding the patents. @n th
web pages y y up 9 other hand, Mozilla Foundation and Opera oppogkedo

. ... use of H.264 due to the expensive licensing. Gdegle
To overcome this problem, the Web Accessibility,
Initiative (WAI) started the ARIA Accessible Rich Chrome supports both Theora and H.264. The latter,

S i e however, cannot be included in the open sourceeptoj
Internet Applicationk [9] project. ARIA specifications . . .
define a semantic model, which enables the auttwors Chromium and is supported mostly because it is byed

semantically describe the widgets and their behlavioGOogles YouTube, which is the World's most impor-

document structure and the areas that will be wolddh tant video portal.
this way, the assistive technologies would gather )
enough information to make advanced web applicatio®-7  Graphics

usable also to people with disabilities. In the recent web development the graphic rendesing
the web pages has only been possible with the faid o
plug-ins, such as Flash or Silverlight. With the MII5,

the functionality needed for graphical renderingnis
plemented in browsers in the form of Canvas and SVG
element that acts as a checkbox item. Its initiadpprty (Scalable Vector Graphi¢s_techno|ogie_s. The graphical
‘checked’ is set tdrue (usingaria-* set of attributes). Using elements are completely integrated into HTML arel ar

JavaScript, the attribute could be changed accgrtinuser IS0 @ part of the document object model (DOM).iThe
actions. style can be defined through CSS and can be manipu-

lated through the JavaScript.

According to the semantic model, authors can ap- Canvas enables dynamic rendering of graphics, e.g.
point therolesthe elements have on the page and defir@gaphs, bitmap images, animations and games, using
their statesand properties States and properties definescripting. Thecanvaselement and its attributesidth
the element’s current semantic state and property aand height define a display region, which is then ac-
can therefore change from time to time while on theessible through JavaScript code using Canvas API
other hand a role remains unchanged when the pag@@wing functions.

<li role="menuitemcheckbox"
aria-checked="true">Sort by Last Modified</li>

Figure 4. Example of using ARIA attributes. The ligm
element [f) is assigned a role (with thele attribute) of an

updates. Canvas does not differentiate between the objacts
the graphic and does not contain the relations dxtw
26  Audio and Video these objects (such as DOM). The basic elements of

canvas graphic are pixels. The rendered grapltieie-
Before HTMLS5, playing of audio and video contents i fore final and cannot be rescaled. The individuapbic
a browser has only been possible by the use d-thirobjects cannot be accessed, manipulated or ingract
party plug-ins with the Adobe Flash being the legdi with. In order to make any changes, the whole graph
technology. Besides introducing new elements for eninust be redrawn.
bedding audio and video contents in a web page, The basic Canvas APl enables 2D rendering. 3D
HTMLS also defines an interface for manipulatiorthwi rendering will be possible using the web standard
such content without the need for plug-ins. WebGL. Although the WebGL is still in the develop-
The general solution was the selection of a commanent, it is experimentally supported in most popula
format supported by all browsers. The basic requér®  browsers.
for such format was that it should not be proprietét HTML5 supports also browser-native rendering
should also have good compression and picturetgualusing SVG Gcalable Vector Graphiys SVG is an
as well as small processing requirements. A harewaxML-based language for describing 2D vector graghic
solution for the decoding should also exist. Indteé&d Unlike Canvas, SVG enables rendering in high resolu
more popular MP3 and H.264, the W3C organizatiotion at any level of magnification due to its vecta-
chose Ogg Vorbis for audio and Ogg Theora for videture. Today, SVG is used mostly for displaying istat
contents (maps, plans etc.) with the aid of brovebeg-
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ins. SVG is based on a special XML object moddDOM. The :last-child, :nth-child(n) and :nth-last-
through which the individual graphic objects can behild(n) commands enable the targeting of elements
accessed and manipulated using JavaScript. SMfased on their positions in a parent’s list of ctele-
enables also interactivity by using event-handiess ments. For example the commandth-child(3n+2)

signed to any SVG graphic object. would mach a group of three elements after therskco
element. Other commands enable also the matching of
:ggmj id="canvas" width="838" height="220"/> elements which are checked, without children or ele
var canvasContext = document. ments that do not match the specified declarafidme
Cag\ﬁlg(r::ﬁg%:%;ccei?zv:g")z-getl%%ntf;(t)()"'zd"): markup elements can also be selected based omithe e
canvasContext beginPath(: tence of specific attribute and also just a partanf
canvasContext.arc(360, 110, 100, attribute. For example, théng[alt*="good”] would

Math.P1 * 1/8, Math.PI * 12/8); ; ; [
canvasContext ineWidth = 20; select all images that have alt attribute containing the
canvasContext.lineCap = ‘round’,; word “good”.
canvasContext.strokeStyle = 'rgba(255,0,1,0.6)";
canvasContext.stroke();

</script> <style type="text/css">
img {
border-width: 50px 50px 50px 50px;
-webkit-border-image: url(logo.gif) 100% 100% 100%
100% repeat repeat;

</style>
<body>
<div>
<img src="logo.jpg">
</div>
</body>

Figure 5. Canvas element and the manipulation afatgent
using JavaScript (adapted from [10]).

3 Presentation and Cascade Style Sheets
(CSS)

The markup languages are used primarily to define

basic structure of web documents and pages while @fy e 6. Use of one image as a border of the athege

the other hand the final presentation and rendesineg

usually defined with CSS — a style sheet langudgetw A module onBackgrounds and Bordemnables the
defines presentation semantics. The technique of dgse of multiple backgrounds which can be resizeti an
signing web pages with CSS is almost 14 years dld w jtioned relatively or absolutely. It enables theuse
the CSS 2.1 being the leading standard for thelast 4 jmages in several different contexts and moreuac
years. It is widely supported by the majority ofbwe rate filling of various areas. The module enables the
browsers and it evolved rapidly over the last decadporgers to use gradients, rounded corners, shadods
Along with the new markup languages the new CSS aggen porder images. Thmrder-imageproperty allows
being proposed as well. CSS3 is the new potertdals g image file to be used as border of an objectexn
dard currently in the state of working draft or dalate ample is shown in Figure 6. Thgradient property

recommendation. The massive specification of CSSaples the borders or backgrounds to shift from on

developed individually with different progress sp&e  The Color module defines different capabilities for
and dynamics. Various modules enable browser vsndcgemng all colors in the document. The negba com-

to implement them incrementally. Several CSS3 MQnand enables the specification of the color as agll
dules are already supported by the majority of moedehe gpacity of an element. Red, blue and greenrgolo
browsers. The new standard is completely backwar@igye to be defined with an integer value or witrcpe-
compatible with the addition of new properties angages while the alpha value should be between 1d0 a
functionalities. _ _ 1.0. For example, the alpha value of 0.8 defines th

The newSelectorsmodule introduces a variety of glement with only 20% transparency.
new methods for attaching elements to the correbspon  gince now all web designers had to be aware efa s

ing style. The most exciting addition is the apilto  of the so called Web-safe fonts. The neents module
select markup elements based on their placemehein
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allows the font file to be included as an exteffilaland quits the browser, data in session storage expigés
accessed througiont-family property. The nev@font- after the browser window closes. Furthermore, sassi
face rule allows the fonts to be called from an onlinestorage also solves the problem of simultaneousty r
directory, such as for example the comma@font- ning application instances because each windowahas
face { font-family: ‘myFont’; src: url (../myFontf) separate session storage.
format(‘truetype’); } If the command is not supported  This type of storage does not go without contrever
by the browser it reverts to the next specified farthe sy. As it can contain sensitive information, itviery
font-family property. The main issues with new fontimportant for the user agents to manage data veite c
types are font licensing and the copyright. The etirb [16] — not allowing access from applications rumnin
ded fonts can easily be downloaded from any page. under another domain and removing the data imme-
The two exiting new modules are al$cansitions diately upon application's request.
and Animationswhich enable the changes and move- Web storage is implemented in most major browsers
ments of page elements in 2D or 3D space. Withstran with a varying degree of adherence to standards [12
tions the developer can specify the specific CSper There is much less compromise over more complex
ty to animate from one state to another in a smoothipes of storage. SQLite [17] is an SQL compliaatad
transition. For example, a click on an image caggér base that was popularized by Google as it was taopar
a change of the size of that image. The animatmns Google Gears — an extension available to all major
the other hand enable the iteration of multiple CSBrowsers that added support for some functionalitiet
properties simultaneously for a number of timese Thfound in user agents at that time. This type ofitea-
animation can be divided into stages using keyfsametional storage was also proposed to W3C for statidar
Individual stages of elements between keyframes aration, but the draft was frozen as it was too dias

approximated automatically by the browser. towards SQLite and no other implementations existed
Google Chrome and Opera support SQLite while Mozil-
4 APIs la and Microsoft openly oppose this approach.

Another W3C draft for advanced storage is called
HTMLS5 introduces a number of APIs that standardizéndexed Database API [18] (renamed from Web Simple
features already present in today's browsers. Sufggro DB [19] in late 2009). On an API level, this drést

these features can be tracked on sites like [[12r perhaps similar to the Web Database draft, busit i
actually an implementation of a key/value storeisTh
4.1 Offline features specification goes much further than Web Storagit as

) also defines database, object stores (tables in ®BM
The Web has evolved from a Web of simple hyperpatabase Management Systéngo), indexes, relation-
linked documents to a mashup of web applicationghips, cursors and transactions. In time of writing
These applications are becoming more and moreasimilyser agent implemented support for Indexed Database
to desktop applications and therefore require simil Ap| although Google team started with implementatio
facilities. in March 2010 [20], and Mozilla is targeting théin-

The first step in using local storage is to deteg§lementation for Firefox 4.0 [21].
whether the user agent has a connection to thmatte

W3C's Offline Web Applications [13] proposes usafe
two events (“online” and “offline”) dispatched thet
Window object and an IDLIfterface Definition Lan- HTML has become an increasingly popular technology
guage attribute called “onLine” on the Navigator ob-on mobile devices and an answer to cross platform
ject. This allows an application to either activelscide problems on mobile devices. As mobile operating sys
whether to work with remote resources or be natiig tem market is fragmenting (iOS, Android, Mae-
the browser when state changes. mo/MeeGo, Symbian etc.), the HTML technology eco-
In recent past, using cookies was the only way teystem is the only real counterweight to nativeliapp
store data locally [14]. Although being some sdriao tions.
hack to the stateless nature of HTTP, cookies haea Geolocation is one of the “killer technologies"thre
used widely to store small amounts of data on llieatc mobile world. It sprung an ecosystem of application
Cookies have two downsides: limited storage (in thand it also improves capabilities of existing apali
range of 4kB) and the fact that they are sentéostirv- tions. While geolocation has been available fofedént
er for every request. mobile platforms for quite a while, it is only ndveing
HTMLS5 introduces the idea of simple storage wittstandardized by W3C. When determining the locabibn
the Web Storage draft [15]. Storage is accessedigfwr a device, software does not rely on a single, lnatnge
an IDL attribute and supports simple key/value typef technologies including GPSGlobal Positioning
storage. Two types of storage are considered in ti8ystery Wi-Fi, RFID (Radio Frequency Identification
draft: local and session storage. While local gferwas and mobile radio technologies.
conceived to store data persistently even afteser u

4.2 Geolocation
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Houtput last cached locaion o ( Worker objects always spawn new instances of worker
fu%ctioﬁ%pos){ 9 objects, SharedWorkerobjects are shared between in-
alert(‘lat:” + pos.coords.latitude voking scripts. This means that more than one scep

, *hlonet+ posicoordslongitude) connect to the san&haredWorkeinstance.
)i

Figure 7. Example of using geolocation API [22]oingh a 4.4 ~ Two-way communication between a web
Navigatorobject by retrieving last cached location. browser and a server-side process

In the original model of the web, browser always re
guests a web page or parts of a web page. HTTP 1.1
specifications limit browsers to maximum of two sim
taneous connections with a web server which enables
faster loading and rendering of pages with multiple
4.3 Web Workers pictures or multimedia content. In the past, a “@m

While JavaScript within browser supports asynchusno model has changed this classical model by keegiag t
communication with servers, the user interfacdvimps One of the two connections alive permanently fad-re
drawn and interacted with in a single thread. Phimns time data exchange with the server. A web server ca
that while computationally intensive tasks can beel Use this connection to push data to a browser witho
on the server without slowing down the user inteefa the browser to explicitly requesting it. In someses:

Furthermore, the draft also includes the ability t
automatically notify the application when a deVicea-
tion changes.

there is no way to do them within a browser. just one long lasting connection can be used idstéa
two simultaneous connections. There have beenalever
pagel. htm different implementations of this technique but afl
var w = new Worker(‘worker Js"); them rely on AJAX and itXMLHttpReque_sﬂ)bject. _
w.postMessage(“page1”); The HTML5 WebSockeprotocol [24] is a new uni-
W-‘;?Qg;\jfg:t;function(evt){ form technique for pushing data to browser-based
} B clients. It is a part of the HTML5 specificationdait is
worker. j s intended to be used within scripts in web pageprdt
onmessage = function(evt){ vides a full duplex connection without the need for
postMessage(“Hello " + evt.data); multiple HTTP connections. A WebSocket request

starts as a standard HTTP request from the cliedt a
Figure 8. Sample code that shows communication detw then upgrades to the WebSocket protocol with aiapec
invoking page (top frame) and a worker (bottom feuscript.  initial handshake between the client and the seiMee
postMessage(nethod andnmessagevent handlers are used |atter establishes a persistent HTTP connectiorchvhi
for communication. can be used for sending data in a full duplex mathe.
communication is handled through JavaScript which
Web Workersdraft is designed to cope with thisyequires the data to be in a text-based format.
background execution of long executing or computayep servers and enables the existing machinesiiéna
tionally demanding tasks without interrupting 0ov8  twjce the number of simultaneous connections. Agioth
ing down user's interaction with the browser. great benefit of the protocol is its ability to ease

firewalls and proxies. A WebSocket detects a proxy
workerjs ‘Workenjs worker.js server and automatically establishes a tunnel s pa
through the proxy by issuing an HTTP CONNECT
statement. The latter requests the proxy to open a
TCP/IP connection to a specific host. The similalus
tion works also for establishing secure connections

(Secure Sockets Lay@&SL).

‘pagel.html ‘ page2.html pagel.html page2.html

Figure 9.Both pages invoke “worker.js” as \Worker (left) .
which results in separate instances of scripts. ridie image D Conclusion

represents both pages communicating with a simgkamnce of . .
Srf)aredWorker pag unicating wi ! The general idea of HTML5 and other tools preseired

this paper is the formal specification and the ldisth-

A thread (called a worker in web lingo) is creatednent of uniform solutions for technologies and timc
through aWorker object. TheWorker object takes a halities which have already been in use througfiouar
single parameter: filename of the JavaScript tacetee hacks and plug-ins proposed by web developers. The
This means that the code being executed in a separ@ajority of modern rich and interactive web designs

thread is always contained in a separate file. #vhiwas based on Adobe Flash technology which was sup-
ported by all major browser vendors. The Flash {tug
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offered an excellent support for multimedia conten{15] A. Trivero: Abusing HTML 5 Structured Clientels
especially animations and animated interfaces. HSML ~ Storage, ) .

simplifies the implementation of such functionality —http:/trivero.secdiscover.com/htmiSwhitepaper. @,
through native browser support. cessed 5.7.2010

. . [16] Web Designer's Checklist,
The new notable trend on the Web today is the ”L' http://www.findmebyip.com/litmus/, accessed 5. 1@

troduction of semantics in web documents. The weﬁn SQLite Home Page, http://www.sqlite.org/, e 5. 7.
content is shaped and designed primarily to be asad 2010 ' ’

understood by people; therefore a computer canngi] indexed Database API, W3C Working Draft, 52010,

provide any extensive help by analyzing, searching http://mww.w3.0rg/TR/IndexedDB/, accessed 5. 7. 2010
processing the data. The introduction of semantidls [19] WebSimpleDB API, W3C Working Draft, 29.9.2009,
eventually lead to the third generation of Web, $he http://www.w3.0rg/TR/WebSimpleDB/, access. 5.7. 2010
called Semantic Web [25]. [20] The Cromium Projects, Web Platform Status, Geog

; ; inc., http://www.chromium.org/developers/web-platio
New development practices, rich web content and status#TOC-Indexed-Database-API-IndexedDB-form,

the need for semantics in web documents are already accessed 5. 7. 2010

manifestin_g themselves in practice. Besides SOM%1] A. Ranganathan: Beyond HTML5: Database APIsthed
changes in HTML syntax and vocabulary, the most " Road to IndexedDB, Mozilla.org,

important new features in HTML5 are the introductio http://hacks.mozilla.org/2010/06/beyond-htmi5-datsds
of semantics in the form of microdata and ARIA  apis-and-the-road-to-indexeddb/, accessed 5. T 201
attributes, support for RIA by bringing new formdwi [22] Geolocation API Specification, W3C Working Diaf.

gets, support for multimedia and dynamic graphic-re 7. 2009, http://www.w3.org/TR/geolocation-AP/,
dering. accessed 5. 7. 2010
[23] Web Workers, Editor's Draft, 25. 6. 2010
http://dev.w3.org/html5/workers/, accessed 5. 1220
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