WO 03/ 090200 PCT/ S&3/00089 System and Method for Use of Miultiple
Applications Field of the Invention The present invention relates to a
syst em amsiomwspdach f or the use of multiple applications ardTISEh&0®S9
particul arly, though not exclusively, to such a systemand nethod for use
in a nmobile conputing environnment. Definitions Throughout this
specification a reference to a nmachine is to be taken to include a
reference to a personal conputer ("PC'), desktop conputer, |aptop conputer,
not ebook conput er, Syae¢ns aidMéthed faxl UstsefiMuRhiple Applivations and

nmobi | e/ cel | ul ar/ hand tel ephone ("nobile "~phone"). Background to the

I nvention Most conputer applications are intended to be used on a personal

conputerFig]'d oflfi tiggnputer. As such they quite often include very large
files, are Intensive. To deal with normal communications to a
user's machi ne such as by email or for access to the Wrld Wde Wb or any

form of di a playback, will require the, machi.ng to have several -

appl i catﬁg’ngreF%gft VF'&H’“@Fﬁi‘,‘tesp& i BYSFEm _oaﬁlg_nmﬁﬁ"oflhg’rotﬁ% 1sF _mu&,p?% t he hard
di sk andapgl%él@ﬁ@laha%ﬁrd Parfibd &rlf,’cﬁioxlxo%”'hét beclnevelgl thsublota syspaobhém  For
many not ebooks, and especially for As and nobil e phones, it is a

S
si gni f i oaethod fr B¢ Bra mohile ecomyfutiag envirpmenbr e, t hey use a scal ed- down
version of the applications, or can't use all relevant applications. This
is causing difficulties, particularly when using a nobile phone or PDA to
communi qéfiithbhdr a PC, or the like. It also neans that the use of PDAs and
nobi |l e phones is limted to those applications they are capable of
running. The ability to interoperate applications witten for other

oper at i Ny rofdhbhf BREMcaicMibaefer&icB3b & RREHIAL i'® BY wlkeMMté Sndife HOSSi bl e
with any type of nachines. Applications are witten specific to one
envi r onmrefetenet i 10i papérsenal i qempuinp e R6).i desktopOcorBp@en 2leptop  cmpiiterer at i on of

the Pri Onroté%%k computer, personal digital assistant (“PDA”), and mobile/cellular/hand

telephone (“mobile ‘phone”).
Background to the Invention

Most computer applications are intended to be used on a personal computer or
desktop computer. As such they quite often include very large files, and are RAM
intensive. To deal with normal communications to a user’s machine such as by email
or for access to the World Wide Web or any form of media playback, will require the
machine to have several applications installed and, possibly, open at the one time.
With the hard disk and RAM available in most PCs, this is normally not a problem.
For many notebooks, and especially for PDAs and mobile phones, it is a significant
problem. Quite often, therefore, they use a scaled-down version of the applicationé,
or can’t use all relevant applications. This is causing difficulties, particularly when
using a mobile phone or PDA to communicate with a PC, or the like. It also means
that the use of PDAs and mobile phones is limited to those applications they are
capable of running. The ability to interoperate applications written for other operating
environments within a single operating system is not possible with any type of
machines. Applications are written specific to one environment eliminating

interoperability.



PCT/ S&03/ 00089 The nobil e conmputing environnment has been | acking a solution
to truly enpower the industry. There has been no software that has been
abl e to uwbwoskome potential of nobile hardware which i sPCasgesyoosd m ted
especially when in conparison with Desktop hardware. Operating systens of
deskt op conputing environnent have been stripped down and enbedded wi thin
a nobil e _device..Iln the progess it inherits the flaws of the operating
system é@dSTaqoﬂeoféﬁ?rgﬂf%ﬁferi ngs include Wn CE, Palm OS, Symbian and
Java OS. The only real difference between these stripped down operating
syst ens The ilvbile ch@putirigeerfvironmetitfifae best lackingl @ selutidin &y trely emplowenthgel ed on

Syat ems SBEY | THAGU RO BB S LA S0 (A S BRgrBAL Foceased
from the, deaktioRieay! WRRABRL 1280l Qiaifd! Bshebiallp Whin @f Qo rwithhi s was

the exact nodel and architecture that was propagated by Wndows and Mach OS
in the Peskomatrdearm Qperagingsystems o desktopheommiiae epaisorguent daver brent he

personal , co tin NVi. r nt..hecaus. -t he i (AR t ensi ve
processi AGPB ?W%%ﬂg egi?ﬁﬁﬁi]"gﬁ“ﬁ‘%;ﬁ ead‘{i!i ﬁ%?ed%‘?%e' sldlgﬁl@;ég&% 40? lélgl(ea?llfrtrsp e, hard

di sk dri yiaes ofitighopeRdiingysyslailiSeme of pleseurfenk offeriegs imaluds VéindCERabhl ent sound
cards. Wthin the enbedded space of a npbile device there are no such

har dwar e OSaSamibian; andslava 08 Tke oplyceal Pﬂgfgmna? é?etwqeﬁiﬂf‘%?isme?ﬁ@wﬂi gh. Low
pr ocessi Id Lt RpLy, limted nenory nodul es,
are v\/nat8 ?‘g&éﬁsﬁ%{rea I@%%%%kl:enﬁ{rﬁgﬁ%?%gdded%pace. The full-scale

versions of the operating systens do not afford a ‘user with optinal

per f or mapce and xpe nce despite . using saphisiicate Users
exper i en&@%raé% k?éﬁ“eoc{? 8?@%’8' | &gl s,mghdﬁif%%n%grg gg-‘é'gé S€wi t h
differe nEmi)&{déﬁto?elta’ﬁ sysRhd 4r€ all dhddeRA A depkidy eompltiywith apgifcatiénsvendor s.
This results in the stri pped-down versions unaccepfabl e performance | evels.

Hence t hesgssedifrom gheadeskiopeenvitenpent ind syeuigsiom 8 Shiferentelaydnd P MPSusers wit h
the abil ity ft g o %&% W Mavie O’

full-fle g%e agtplggg i ng%é%/}’g@%%etgg@gﬁsdgﬁﬁ? to Sryowgé %ér\ﬁlil ces as gt ri pped
down ver glieopérsbmsal acamyppingnesdront®n0 3T 0aGHE! Py SEI8! Jon8he personal

computing environment because of the availability of extensive processing power and

sophisticated hardware such as, for example, hard disk drives, high memory modules,
powerful video cards and excellent sound cards. Within the embedded space of a
mobile device there are no such hardware capabilities. In this space, hardware
limitations are high. Low processing capabilities, small storage capacity, limited
memory modules, are what are generally found in the embedded space. The full-scale
versions of the operating systems do not afford a user with optimal performance and
experience despite using sophisticated hardware. Users experience crashes,
performance latencies, and the need to deal with different formats that require

different players from different vendors.

This results in the stripped-down versions unacceptable performance levels. Hence
~ they fail to achieve their intended purpose of empowering users with the ability to

compute “on the go”.

The use of multiple layered full-fledged operating systems embedded into mobile

devices as stripped down versions is a compromise.



3 It is therefore the principal object of the present invention to provide
a systemand nethod for the use of nultiple full-fledged applications on a
user's newbiosego2oparticularly a nobile machi ne such as, fecTscasplosy a PDA
or m)bi | e phone where the applications execute on a server and not on the
user's machi ne. The applications can3 al so be mani puI at ed on the user's
machi ne. A f obj ect f t he esent jnventi on t.0 provi de such a
system wﬂb}setﬁ g’re tes éﬂ é’\lﬂe&teog ciprgsepk Iy ention e I"ﬁrﬂ%‘d%@tsémﬁ@ %’WZ di spl ay
devi ce ofme&m F6Y MR usedlof hiRigle FEII-fIE®RRU PABpAtAtRIAs N 12 @kef’ Oachige user
device. A final object of, the present invention is to provide such a

syst em wipattisaiarly jaancbile machine suehsasq for gxample.di DA £y mnbilephongswhers theachi ne’ s
di spl L d
on” hut ordnlifEfold baGRP R ERAahd pbilsh ukI3E nhiiind Th APl oYL CF 11

obj ect s ialso e Achniputatql @se tusérivvandhiren provi des a systemfor a server to
streamdata to a user's machine, wherein the data is sent to the user's
machi ne as a stream of data for display on the user's machine with a

resol uti ang, Rt ehENsf dhy pfe@éht%h’védub){ 19ftot villS §hickS a "B GhéRbfiaSpl ay the
data. Data includes bytes of codes. other form "the present invention

provi des dapktysit:mm bﬁﬂlealsgéermecrhm@a@mmhe daplasdpvlse ofithelserver,talowingr at e an
appl i cati.on ication is executed on the server and such

data as 1% W@EBP&@%"?%W’ éé)ﬂh?gé‘?ersde‘r?ﬁ%hl ne to operate and display the

applicatlon |s sent to the user's machine as a stream of data for display
on the user' machine with _a resolution_determned by the ability of the

user's wécﬁamq% abiegt Af3he pregent AMENHIR IS A PIAVRE Hph Plswﬁmmﬂqﬁa{éh?) FE¥RINt
i nventi og. ok %9 a%PHk@Q? ot th@ B8 s gﬁéc'hﬂi% sscﬁlééﬁ{%\;)g@ev@éeol‘ﬁ' £EordNET Wi fh% SySt em

wherei n an app icati IS execut on a s he server being f

st r eam neesdlmtian bbHthe diphyldeyicom an ditephted faghionce of a nachine of a user, t he
data being streaned to accord wth a resolution requirenent of the display
device, the display device acting as the WO 03/090200 PCT/ SG3/ 00089

Summary of the Invention

With the above and other objects in mind the present invention provides a system for
a server to stream data to a user’s machine, wherein the data is sent to the user’s
machine as a stream of data for display on the user’s machine with a resolution
determined by the ability of the user’s machine to display the data. Data includes
bytes of codes.

In another form, the present invention provides a system for a server to enable a user’s
machine to operate an application, wherein the application is executed on the server
and such data as is required for the user’s machine to operate and display the
application is sent to the user’s machine as a stream of data for display on the user’s
machine with a resolution determined by the ability of the user’s machine to operate

and display the application.

The present invention also provides an application service provider operating system
wherein an application is executed on a server, the server being for streaming data for
display on a display device of a machine of a user, the data being streamed to accord

with a resolution requirement of the display device, the display device acting as the



4 display device of the server. A plurality and variety of applications
may be executed on the server, all applications being executed on the
server umero3@dmbngl e operating system such that the dat acrsces/n@aned to
the display device without the plurality of applications having to start
or require the presence of their nathve operating systenms. In a further
form the present invention provides ﬁysoft§?re system for enablang a

server tdisplirpeeries einthaseTvee 4t plyrality andyvasg ot apphic i Sﬂﬁf}yal?‘i ‘(’ﬁ?c‘gﬁ a displ ay
device of, the sléﬁ%k'a?lhﬁr@?il%tfb%s bkl et%égédtwaﬁ IRYRhRMuAG W sinBlepefatifg ©

operating layer arc ecture in e user's nachine. The software system
may i ncl sydennsydhahitohendataris spreamed tgtherdisplay deyieer wishertcthe mbrralith €t pl at f or m

i ncl udi ng | at f or.m engi ne operating as an .ope j Pref erably,
the oper %P?‘ﬁ%“’é’ﬁ RS fosstarhpr @53‘6‘? ﬁ???esﬁ?ﬁe\?grtgés%ﬁ%%% ?)% e%g’\}/{\g%}%@rrr%shagerrent,
boot | oader, and file system The single operating |ayer architecture may

al so be used in the server. The present invention also provides a system
for a selvefurther Sommathe gaesant; @ventipgeproxides,a shftware; tystemmMreenabingd2di a file

to be displ ayed on [ ; b . : ' ; ith any
such rred?egv %{? gxeﬁgﬁe%&daggﬁ‘%/ayf]ggdy %Igﬁ %)ﬁémfs@%\lllg‘? gt??li%l gﬁfr?glcﬂg?m?g?% to a
uni ver s ajiseffe Ghazhine/ thietsohgteaystont bemenirt i eingleroperatiag dayeherchggesturs inmchi ne.
Through the conversion, const ant corrpressi]o r\eﬁagé) ar enSL{red ttﬁx al | ow
real -t nibe WSereBATARE- dhe sARWSSYSICR IRBL P “B?S Gmbtﬁr PRREABIEEENE i nventi on
IS a sys{&pmy fnga{chgle?ﬁfevﬂﬁtf&ﬂl fchRP & pladfolR eAgind UPerabinf R inetatingnabl e an

e

HTML file to I'spl ayed on a display device of the wuser's machine, the
server i systendi PugfeaablydTiMe pperatinghgysiemvisr for ofecuratyi Arygr SHRPAT | ROWSef or e

sending the file to the user’ i i | tddtM ol | € My be

resi zed PEMEMEBY éoqtdo%lgr’faﬂﬁl F-’?/e %ig s[%;tﬁ' 231851% gn otp %%ggg ISAB,P %é/ljeﬁew cel.nasfhe HTML

file i s pas s&tsedamthetsBrec0de anended, on the server, to enable the HTM

nmedia file to be displayed on the display device. This process is

performed in an automated fashion. In yet a further form the present

| nvent | ogy D ]En%%(érﬁi%eﬁti §1§@?}J@Jes%@@ieiﬂqﬂvr% seRleY & sthdam &fa@blot dsewser ' s

machi ne operate an application executed on the server, wherein the

appl i cat inachins temebis &y inedia e do detdisplayed ionondispley idevigmiof theabeess control s

are Il enent edban 657 Lok imaRS RS vl LifRABRLYGAL bed floftla hEdE! ONe
format to a universal media format agreed between the server and the user’s machine.

Through the conversion constant compression rates are ensured to allow real-time

streaming of the data.

Further provided by the present invention is a system for a server to stream datato a
user’s machine to enable an HTML file to be displayed on a display device of the
user’s machine, the server including an HTML resizing server for resizing the file
before sending the file to the user’s machine. Any images in the HTML file may be
resized to be able to be fully displayed on the display device. The HTML file is parsed
and the code amended, on the server, to enable the HTML media file to be displayed

on the display device. This process is performed in an automated fashion.

In yet a further form, the present invention provides a system for enabling a server to
enable a user’s machine operate an application executed on the server, wherein the
application is executed in a protected environment in which access controls are

implemented to restrict access by the application to at least one restricted area of the



WO 03/ 090200 PCT/ S&3/00089 5 system The application may be copied into
the protected environnent before execution. In a final form the present

i nventi orwpnenvddes a system for a server providing an ingCalSlcat/imsoto a
user's machine, the installation being sent by the server to the user's
machine with instructions for automagic installation on the user's machi ne,
the instructions bejng packaged wiith the installation prior ta being sent
to the usstens The@mplicatiop ’P%ﬁ’,e ﬁ%ﬁg rBte thst p{ﬁeq%e eﬁ‘é’é‘g’%enﬁal%?ﬁ‘?rﬁe, t he
user's nBLRjAS can unpack the installation and the instructions, execute

the instructions, and launch the installation on the user's nachine. The
installation nmay be a device driver, in which case the device driver files

are copied t e systemfil.e | acations and the t setti. updated. A
record nlg‘ya téahgoﬂ{“ (ﬁe B 4o 91\%rpr?vr\§?5a‘? F%sﬁei r@ygge@e{)ﬁ%@elgg Elger' s
machi ne gGratiitedn @V s HacNiag Shé htallafien BAAE sét dFURNsdryerusakk asee’smai nt ai ned
in a nmenory of the server. The nenory malyt_ e a read-only-nenory. The

ay

i nst al | ampefnnergyithh énstmctigng afos Fusematic Fstllation gnsihe BsFr SpBRetinGg™Men t he
user's Jgmchi [ ' i | binst [ depscopied to
t he ser vléqr?&ucf"%gs &F@g\ggryt&l e@éﬁ‘tﬁ? g}rlléqa tsafcl)lldicé()?(i% ?ﬁﬁ‘tsﬂfé’k‘g%@a!og&s?}ﬁ‘é ccsmbi nati ons
of all fmacHEn®so tHag uponvesipt by thdesrisimadhor, dfe uskes Draghinagan inpagkder t hat

the present inyention y be fully understpod and,.readi | ut. ipnto
pract i calbeeins Pt‘?%éﬁnéngi‘iamsqﬁwn e CHERULS it dngiPeiiags o‘f“%dﬁgﬂcpnﬁ]?ati ve

exanpl e Qo Matfon & BeQlstRImatnd i TRNhst@atfol ndy BS 8 @kvico WA fhwhiche _
description being wth reference to the accorrﬁanyl ng illustrative draw ngs

i n whi cheasEitrudevide deverrfiloy erea¢apidd towtherstenys Ble lopaions and dhensy¥eBe used on

a user's machine: . Figure .2 | I [ . / nfj.cati on of
Fi gure ls,eﬁfffgﬂu‘fpgmfd‘i & r@fc?rfior\lfva}z r?gr]{ep ?\c{# %\Q/?ig%/vidhgéra;n& i &%i ‘?%&rc}? ‘gure 1:
Fi gur e 4udefs andchine s6 liledt tde¥ioe diieetn diat ag raomftdguenal}i weg lategmaimtadfiedingur e 1;

Figure 5 is'a flowchart_for the | aupchin of1 a renote application of
Fi gur e 13 memory of the server. The memory may be a read-only-memory.

The installation may be an update for an operating system operating on the user’s

machine, in which case a new file in the installation is copied to the server.

The present invention also extends to all possible combinations of all forms of the

invention.
Description of the Drawings

In order that the present invention may be fully understood and readily put into
practical effect there shall now be described by way of non-limitative example only a
preferred embodiment of the present invention, the description being with reference to
the accompanying illustrative drawings in which:

Figure 1 is an overall flow chart for the platform to be used on a user’s machine;
Figure 2 is a flow chart for the user authentication of Figure 1;

Figure 3 is a flow chart for viewing an HTML file of Figure 1;

Figure 4 is a flow chart for launching a multimedia plug in of Figure 1;

Figure S is a flow chart for the launching of a remote application of Figure 1;

Figure 6 is a flow chart for a system update of Figure 11

Figure 7 is an overall flow chart for the platform’s response to an input;



Figure 6 is a flow chart for a systemupdate of Figure 11 Figure 7 is an
overall flow chart for the platfornms response to an input; WO 03/090200
PCT/ SGQ03/wW008890800 Fi gure 8 is a flow chart for a user's i RpuiSGo$/odByure 7;
Figure 9 is a flowchart for a systeminput of Figure 7; Figure 10 is a
flow chart for a server input of Figgre 7; Figure 11 is an overall flow

chart for_ the seryer operation, (first part%; Figure 12 is an overall flow

chart foFigupred sy chsttonp user SiPPHAL Figre ¥ Figure 13 is a flow chart for
user autpf;maé'gzgtaiMvglflarﬁoggrsfsqmg;n@pgfﬁ%melﬁ;gure 14 is a flow chart for
resi zing and caching an HTM"file of Figures 11 and 12; Figure 151is a
f 1 ow chaFigufeol0 isladlost cleatnfiong soverneplitaf biguR Gures 11 and 12; Figure 16 is a

flow chart for, the |au in f application (fjrst part); Figure 17 is
a flow gﬁ’&?’fe I @ﬁ@erﬁgﬁﬁévh% f?)‘%ﬂgﬁgrgfqupfa@élppéﬁm{?ﬁal part); Figure 18
is a flomgahardishRbveral owCehafliforMBe seregluipetatioh (fmalpar®s 11 and 12; Figure 19
is a flowchart for an update of the operating systemof Figures 11 and 12;
Fi gure 2Biguee B ispdlosvehartdiar vses puthentigptien effiigwes thandlZat form Figure 21 is a
system a | tectur ] t . fn i 21is a

di agram ?%?}ea%;c)l%%(@t“? %}%9{105 e%i(r%irgn.g ﬁg%?{l%gteﬁ(noﬁ?g? ﬁ?é)@ g?%l{éérlge gI%%bodi ment

Al t houghFighee eis arflgut chant fohthe sfredniopsf mednelf #gnds flandd 2pobi | e conputi ng

envi ronngnt  (nobi | e ghone; . PDA; etc) .the present. invention can be used
Wt anyFaMEnaR sl BRg 5 iR g bt o Sa e Sa Gk POVE: o

t el ecomMp|ifeat7 iQBTIHEENRY b the MainBBink OF hiPXy aﬁ’cﬁﬁﬁﬁhh ign, reference

nuner al s _Iv%ll bfe used vm'thrthe.fi r.stg tvvoxpmnﬁrrpra S lQfaajrntgti ng the figure in
whi ch t hEigotsj Kcis adlow ghartifeumdevigeatrivex ragpes of benss 1d@éndldd; t o object 5 in
figure 6.and Q70 far ' e . 4 f k. [ 20, the

pl at f or g?]iggreb%l llsg ffc?(r‘al’v @ﬁ% ‘éf%‘%ﬁ’@#ﬁo"#% gér%éétfg;sﬁg?tgﬁﬁﬁg eescﬁtlgirﬂgqg "SOLA"), and
has an ePgure20eis acyitomn ardiitéctaredisgrararfol the platfetraner 2020.  The engi ne
execut or_2001 provides the software interface 2002, including the |Internet

i nt er f acBigHfed g Ay gemapthitectireghagram £py e sorvenfaeBigi™e | i stener provi des
the nati Migure 22 is a diagram for application hosting.

Description of the Preferred Embodiment

Although the description that follows is relevant for a mobile computing environment
(mobile phone; PDA; etc) the present invention can be used with any machine able to

communicate with a server over a telecommunications network.

In the following description, reference numerals will be used with the first two
numerals denoting the figure in which the object can be found. For example, 0605

refers to object S in figure 6 and 0700 refers to figure 7.

To first refer to Figure 20, the platform is built on the Single Operating Layer
Architecture (“SOLA”), and has an engine executor 2001 and an engine listener 2020.
The engine executor 2001 provides the software interface 2002, including the Internet
interface and remote application interface. The engine listener provides the native

hardware support interface.

The platform has only its engine. The shell that the platform engine provides is
natively rendered by the platform engine. The platform engine provides HTML and



har dwar e support interface. The platformhas only its engine. The shell
that the platformengine provides is natively rendered by the platform
engi ne. TWe opbaizboor m engi ne provi des HTM. and WO 03/ 090200CPSGHB@D8Y 00089 7
mul ti medi a out put as native 1/0O support. There are no APlIs provi ded,
elimnating the application layer. This also reduces the chances of third
party applications being able to gain direct hardware access. In this way,
any nat i weltmedis outpabas mative I€ suppordThsye areime APlarroidade aliminating\Bis! i cat i ons

do not run_on.top of .the platformenglne. 2SS| . are created to
handl e apRRICREPY @Pf%r‘a S IE%VdPﬁerf ree%“é?sy()fgﬁﬁgs %gtra\lpé’?l.ggtﬁ(lggg%ﬁl iaglaCt ion calls
any APl sto biiH difeCteKa@dware Roce3 o f Inviisevdya¥igy natlvesdcead had\l)) be kérednedrty cal | ed

fromrenote applications are translated to conmands. that .are shared between

the ser v RipdomEengine. tApplisrEeRsHIONRGE Fan pre topTad; the platigyy epging psieadt i ons run
on top o I r j - A ' f ngi ne only
accepts F‘?\sﬁopg%%icgéﬁge%ft%%%% ﬁ&lhcgﬁé?@%éﬁtg{eﬁ%n Iéég?o&g#%,&%{vf?onal ly, web
content is allowed to call commands that can be used for hardware

pr ocessi t asks, Sugh cal re different, fromAPl.s call ecause
comands N WPHSFIOB £33, apy f"&P iﬁe?‘lf‘ﬁégerﬁr‘%n‘&é‘?ff‘ﬁﬂ,e q]@'(?r'tlﬂgfg’ |A§P Iﬁg‘aglmi"ect

har dwar e ca1{e3SPsth t6mee CppRcdibniaR eRRIaBAl to FOMNMAMID Rt aRPIHakA BeBgen AS the
applications run on the server they do not need to be a stripped down

versi on thsfserver engine andythelatform ¢rigine dhiniemdiyne applieatipas rathen fapefi red dat a

fromthe,senver engine i j [ Aevi (screen,
etc) of fhr?ep lﬁtg%nrn R h“i“nzjén.gl tirﬁﬁéﬂfglsg%ﬁkx?%ﬁfgﬂg & g%%'}stslp' tlgﬁ%/ia&\?veb cont ent
means t hete dset, landvelie sxper Addiciendlly, web @ogleht is allbived us eall vorhinandsethal at f or m

on a nobil e machi pe. Wen first connecting to t server t |.at f orm
provi des%ﬂe?%i“feé‘ foth%BWW‘%ftagﬁegB&b?aﬁlé %Hﬁfeﬁ%‘t dram I‘Agﬁ? Eﬂ% t he

resol uti \?\A&iaﬁgebé&xﬁngi& RtePared\abiftime ?}aerygﬁé caﬁl@h, élé%&e $ERY dikt hit@whRer ' s

machi ne e able to be processe y the platform and displayed on the
di spl ay thevirce agfss yewels egritesit andreemiriterapplithiéonani ver sal nul ti medi a f or mat
2004 allows users to request any rich nedia content of any file format and
havi ng the capability to playback converted versions of the content;

el i m nat iARGhé hsplieashs@tin 88\MIRY &rvepIthkg- ddsot Hebdito b & lsiripped dawve sisiocm Menory

of an existing OS. The platform engine receives the required data from the server
engine. It is then displayed on a display device (screen, etc) of the user’s machine.
The capability to support HTML 4.0 web content means that full web experience is
brought to the user with the platform, on a mobile machine. When first connecting to
the server the platform provides details to the server of the user’s machine (including
the resolution of its display device) so that all data sent to the user’s machine will be
able to be processed by the platform, and displayed on the display device of the user’s

machine.

The universal multimedia format 2004 allows users to request any rich media content
of any file format and having the capability to play‘back converted versions of the
content; eliminating the need of several plug-ins, that utilizes extensive memory
(RAM) of the machine. The universal multimedia format 2004 gives consistency of
compression so that the compression of the media file will be consistent
notwithstanding different developers. This allows for efficient use of bandwidth at all

times.
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The native HTML parser means 2003 that the platform engine natively has the
capability to parse HTML. Unlike other OSs that rely on browser applications to parse
and render HTML output, the platform engine parses and renders it natively. This
provides a standardized output of HTML content, and allows format consistency

across all mobile devices.

The standard used for the Native HTML 4.0 Parser 2003 is based on the NCSA
Mosaic(TM) and W3C standards. However, the native HTML browser module can
read all rich media content without an external player or plug-in. Given the URL, the
browser will request resizing of the original the HTML content by sending the
resolution screen size and color depth specifications of the user’s machine’s display
device to the server. Based on the resized HTML file, the browser checks for any
content - rich media attached. If any, the browser will launch the universal multimedia
plug-in 2004, a plug-in that will retrieve multimedia content in a universal format,

from the server.

The term plug-in is used due to the nature of the function, since it is within the HTML

parser and is used when required. However, it is not a standard plug-in that is installed
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the server. This is a network computing technique that is incorporated into the SOLA
so that memory use optimization, and fast multitasking, can be achieved. Generally,
the remote application interface allows launching, executing, manipulating,

monitoring and quitting of applications at the server, from the user’s machine.

Given the URL address of an application, the remote application interface will send
the user’s machine screen resolution with the request to remotely launch the
application. In return, the remote application interface will receive GUI instructions to
display GUI components on the screen of the user’s machine once the application is
successfully launched and executed. Upon receiving the GUI instructions, the remote
application interface will create the GUI components and allow interactivity of the
components to be done locally without server intervention. Only when a process, such
as sorting or saving files, is required will the remote application interface send a call
that indicates which part of the program has to be executed at the server. The server
sends back GUI instructions to the remote application interface to update its view
port. The remote application interface also checks if the application, while being
processed at the server, calls any commands or hardware request. Both the server
engine and platform engine re-direct to the other engine commands that belong to the

other engine.
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segment Séomxln;r?dC; Ag E:(Emmands are parsed and interpreted each time they are called, no
applications or web content can directly access hardware resources. The second is by
calling conventional OS APIs. As a subset of the APIs is converted to commands,
hardware access is also allowed in this way. However, since only a subset of the APIs
can be converted, hardware access by conventional API calling is not always allowed.
API calls that reference address and allocations of memory segments, direct port
referencing, native transferring of binary codes, hooks and interrupts programming,
are all insecure API calls that will not be converted to commands. The platform
engine supports conversions of higher level of API calling, such as opening of CD-

ROM Drive Bay, adjusting of volume, printing documents, and so forth. Conversion

of conventional APIs to commands is done at the server.

Any wireless support hardware will be detected and auto-installed as the platform
engine provides native integrated hardware support. This is with the help of the
server. The server helps the platform engine to identify installation instructions for

the detected devices. As such, user intervention is not longer required

As shown in Figure 21, the server operates in a similar single layer as the platform.

However, since the server operating system is much more complex and is not in an
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authentication servers 2127.

Storage on the server side eliminates the need to synchronize data since data is
available at real time. By having the processing on the server, mobile machines can
launch applications that were built for PCs with large RAM, large hard disks, and
high processor and bus speeds. Furthermore, the splitting of operations reduces traffic

between the server and the user’s machine.

Multi-sessions mean the server can support more users than conventional application
hosting servers, as the server handles session data rather than application data, which
is resource intensive. Also, as the application is executed on the server, virus attacks
cannot be made directly at the user’s machine as there is no application running on the
user’s machine, and a virus normally attaches itself to a designated part of an
application. As the user has to go through the Internet gateway at the server, security

can be handled in a more efficient manner as the . server can track and monitor

through-load balancing techniques, and firewall security.
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VBl SDN.  Sumpts-{hatare anstruetings amhedevivias of BTMledo@imeptssg i s one of the servers
in the server suite of servers. It is a data processing server as it
retrieves web content fromthe Internet, and resizes the content. This
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the resizin f HTM..dqcu Once URL unen and the
resol ut | fﬁ‘? 'gft?‘ £ EMVEE b © Q@ g‘i Clerming éII H\"erﬁq'flﬁe%t ﬂ%cu?gﬁ/résr al"tag% H’éé{fs to

det er mi ng;cht DGR hhete AOCHTERE cadhe Wil RAachtaihed frbf the astbmet. Dipodment s t hat
are not 1n the cache will be obtained fromthe Internet. Upon retrieving

t he docuretmgviig dim dpeument drometthe {nterneb rthe sexyer (Wi laﬁﬁﬂ_ﬁ fﬂoﬂbrﬁ“éﬁ&llﬁg its
gggLﬁg 'nf DSersord th 8%0g, 398 WADTH LR YE I Fillos 18 8BjeliQ 1P §FFMIL! dd chrline TM-
that do not have these tags. It then amends values in the WIDTH and HEIGHT tags
so that they can be viewed on the user’s machine display device in the requested
resolution. This is done by dividing the original WIDTH by 800 and multiplying it by
the requested resolution’s width. In most cases, HEIGHT tags are not amended, unless
by user request. If so, the value of HEIGHT will be divided by 600 and multiplied by
the requested resolution’s height. The text in the HTML document is resized by either
amending the SIZE value in the FONT tag, dividing it by 4, or by adding cascading-
style sheets that override all the FONT tags and use font size 1. Since the IMG tags
WIDTH and HEIGHT values are changed, sending the original graphic file to the user
does not excessively utilize bandwidth as if a larger file was sent. Therefore, if a
smaller size of the original graphic file is attached to the HTML document, it will be
resized so that the file is smaller. Resizing of a graphic file depends on its format. It
can be JPEG compression or GIF compression. The graphic files are resized to the
displayable resolution. Unnecessarily large files are not sent. Further amendments to
the HTML code are made when the server resizes tables, embed, form, input and other
tags supported by the platform 0100. This is not transcoding as no images are
discarded and the layout of the HTML document will be exactly the same as the

original design. Any resizing work will be cached for later reuse.
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have constant compression rates to fulfill real time streaming.

The first approach is to use existing transcoding techniques to convert from one media
format to the other. Transcoding techniques are not available for all format
conversions, since some formats do not use asymmetrical compression and encoding.
Therefore, the second approach has to be used if the first approach is not feasible. The
second approach takes more time and processing power. It involves decoding and
decompression of the original media format to raw data, such as bitmap frames and
PCM waves. Again, since each media format has its own decoding and encoding
algorithms, the purpose of the conversion is not to better compress or encode the
media files. Rather, it is to give constant compression rates and to eliminate multiple

plug-ins on the platform 0100 for it to be able to view multiple formats.

Resizing is also performed so that the server streams smaller files to the platform
0100. Any conversion and resizing performed is automatically cached for later reuse.

After conversion and resizing, the server streams it to the platform 0100.
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retrieved, it stores the email in the user’s email account. It then logs out from the

user’s third party email server account.

The email server provides not only email access, but also compatibility extensions so

that users can log in to different servers.

The storage database is a hosting server that utilizes a database to allocate quota, and
implement access controls to the user space. Its primary role is to provide disk access

to platform 0100 users.

The databases that allocate quota, and implements access controls, preferably has at
least five fields: user ID, quota limit, password, private access directories, and public
access directories. The private and public access directories each has different access
rights that provide access in different ways. The private access directory is a “view
only” directory whereby users can open copyrighted files but cannot forward them to
third parties, or to other directories. The private access directory is into one which
content providers can write copyrighted media files, when the user has subscribed to

or bought the content from them. The public access directory is a normal disk space
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files. It has ng access restriction a Sgl n open applications that
use fil edhedisgrathenfication SﬂVF’é’étdS??lgeiﬁlereﬁg{%\%/l\(/’al?léarle?\%f allation 2130 and OS
update 2131 server is a database server that stores all the hardware
drivers and OS updates. Upon demand fromthe platform0]00, . the server

Wi | | sedFhehinfegnettdatswapis eptandard SrEVANaIEE el Of FeXHFervss- ifp‘ﬂ%’f hays3kage, and

send it &8t RCnIRGh RS Hofriyhi@wand OThdBarinakiveF m 0100 as
it carr i%geregtcwpgﬁ%eﬁtﬁizg%h?fﬁ@%ﬁ% tnﬁé pq at ?%ijm 0100 how to install the
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mechanisms. The administrator of the network is able to: alert new OS updates; check

if any hardware drivers not found in the database are required by the users, monitor

storage database; configure the application server; create user accounts; generate

billing and usage reports; set security policies; server updates; and modify

configuration settings of all servers.

To refer to Figure 1, there is shown a platform 0100. This is the operating system
residing in the user’s machine. It connects and interacts with a server for login,
request for web content-rich media, applications, and system updates. “Phone
features” refers to generic telephone functions like cell phone calls, SMS, address

books, contacts, calendar, and so forth.

The engine is the command interpreter and invoking engine 0130 that does all the
required local processing and network control. The engine 0130 handles all the
operations and only reacts if there’s a trigger. It then branches to the different services
offered by the engine system. Services offered by the engine include handling Internet
connectivity, playback of web content-rich media, launching applications remotely,

system settings, and peripheral support. The engine merges layers of a traditional
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in” process 0400 will be launched. If the trigger is a call for an application to be
executed 0135, the “launch remote application” process 0500 will be launched. If it is
a system update 0136, the system update process 0600 will be launched. If the trigger
is invoked by local hardware inputs 0137, the hardware trigger will be processed
0138. The platform 0100 will continue to loop and detect for platform triggers until it

is shut down.

As shown in Figure 2, once the platform 0100 starts and the user logs in, user
authentication 0200 is invoked. This process involves retrieving the MSISDN from
the SIM card module, the user ID and password for PKI, and submitting them to the
server 0201. The user ID and password will be retrieved from the flash ROM of the
user’s machine. Both of these will be sent to the server for authentication 0204. The
server user authentication process 1300 will be launched. Once the‘ authentication
process 1300 establishes that the user is valid 0205, it opens a SSH connection 0206
between the user and the server. Enhanced security measures are put in place as the
initial authentication uses a SIM card. The authentication and secure tunnel is more
secure than a conventional SSL connection. Moreover, by using a second layer login
that uses the user ID and password, encryption and compression are provided on top

of those provided by the telecommunication service provider. If it is not a valid user
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universal media format. It is essentially a streaming media plug-in. It uses known,

conventional streaming techniques and industrial compression techniques. The

advantage is that it eliminates the need to have several plug-ins since it retrieves in

one format only.

After the URL address 0401 of the media content is passed to the server streaming
media process 0402, it will start the conversion of the media streaming data from the
server 1500. The view port of the video and audio playback will be updated 0403.
Until the file has finished streaming 0404, it will continue to obtain streaming data
from the server. At the same time, it will check if the user triggers any playback
settings that change the playback streaming sequence 0405. If there are changes, it
will update the view port of the video and audio playback accordingly.

Figure 5 shows the launching of a remote application such as, for example, desktop
applications such as the “Windows” office productivity software or standard desktop
applications. These are conventional desktop applications written natively for the

desktop PC environment for OSs such as “Windows”, “Linux”, Java, and the “Palm”

OS.
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0506 to the server. The server will return feedback 0570. If the feedback is a platform

trigger 0508, the platform trigger will be invoked. The exported application display

will be retrieved, and user interface input detection will restart.

In the system update of Figure 6, “device header and manufacturer name” refers to
descriptions and manufacturer information of peripheral devices that are sent from the
user’s machine to the server during the initialization process 0601. Such information

would normally be, for example, Device A Model name, Printer USB, Manufacturer

B, Version 1.2.

OS update 0602 refers to upgrade packs or patches that are released to the user. Such
updates are normally automatically accepted by the platform 0100, and an auto-update

process is performed. When such an operation is to be performed, a OS update trigger

occurs 0603.

Upon detecting a trigger the system update module will check to determine if it is an
OS update, or external device. This is done by checking the source of the trigger. An
OS update will only come from the server, and device detection occurs only at the

platform 0100 side. Since peripheral devices that are installed can be used more than



PCT/ S&03/ 00089 G ven the URL address 0501 of the application, the platform
0100 sends its screen resolution to the server together wth the request
to renot evg oBasmeh t he application 0502. In return, oncepChsGappioszati on
is successfully |aunched and executed 1600/1700, the platform 0100 wi ||
receive QU instructions to displayigUl conmponents on the screen 0503.

This is different from screen dunpi feCthBmekiogi es where
t he userondodhe drber (W%ﬁ%gi%ﬂ'ﬁmlgp?@fé%u{‘%gg ) Ucpoﬁ'sﬁe_geggi ving the GUI
instr UCtti,,?q“% dtce)?l%% ﬁé AR QUAR Be Wikdediatetphaivited b@uktricving dhivaditghd  al | ow

i nt er act't'V ese conponents to be perforned.l.ocall 1 t.h server
i nt er ventrivers G504 theVROM afthe diserss dnachings Dél&.ngifﬁ‘g"&?ﬁs‘é‘?/ﬁx‘r%“" i?"égs is

required the | at f.arm r 0 : épler, vtiickainkludeher ti nmes

it oper algormy I”X’}ﬁ S?'Pfgt%o‘g? %ﬁ%r@n%ﬁ% r%ﬁé%@gﬁgg{(s 't r:§/ I athfﬁor m trigger

is to beRREHAAERAnd hanufiRfiger mmel t Ifialdevicalid dﬁﬂﬁqﬁrﬂg athe 9?9‘9‘8‘ ® i nvoked

0505, || nhedévicadmysersinithnBOM Pso4utibanEeedot s (R BpriuiteRete LOTE 2

will retus ﬁ%ﬁ%{éﬁ%ﬁﬁlr Sg%%ﬂ b hcthige freestbrel060s. 18 dpvia Govenis neliigghe 0508, t he
W
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update of Figure 6, "devjce.header,a l}ggmi,f A Veriefdand 06063 litds t O
descri ptfmam%me%&éﬁmg n‘?oo(}'nrrda% ion of i%Bgér:li pheerr al devices that are

sent {1 0ga16aqei 9807 nBBckel 0608, and ti2 swer insallationi ugp's vathimtheipagkaga i on
process .
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the platform 0100 side. Since peripheral devices that are installed can be
used mor ,e«\nt B%nupdate is performed in a similar manner. Given an OS update trigger 1s

invoked, the platform 0100 checks with the server to verify if there is an update
required. If it is for an OS update, then the platform OS settings will be sent to the
server for synchronization. After synchronizing, the OS update request will be
launched. If there is no update, the user will receive a “no update” 0611. If there are
updates, the OS update or upgrade packages will be received 0610. The packages are
unpacked, and the auto installation scripts within the packages will be executed 0612.

The scripts will instruct the platform 0100 to copy any new files to the system and

recompile any required files 0613.

In Figure 7, input trigger refers to inputs that are generated by the user 0701, platform

0702 and server 0703.

User refers to the person who is using the machine. Typical inputs 0800 are from
instructions using a keyboard, mouse, pointer, or submitting a URL. System refers to
the user’s machine. The only possible input 0900 from the device itself is when the

machine detects an external peripheral device and reports it to the platform 0100.
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| aunched. If there iis_no update, the user will receive a."n t{%dat e" 0611.
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request is processed.

For a system input (Figure 9), the only possible input is the detection of a new
hardware device. The platform 0100 first performs all necessary pre-processing work,
and determines it with any drivers have to be fetched from the server 0901. If drivers
are required, the server will check if it has the required drivers 0902. If no appropriate
driver is found, the server will generate a report stating what drivers are‘required by
the users 0903. If the driver is found, it will be activated by the platform once the
driver is installed on the system 0904. The user will be able to operate the new-

installed hardware device upon the drivers being installed.

In Figure 10 there is shown the response to a server input 1100/1200. A server input
1100/1200 is first formulated after the server has performed at least a small amount of
processing. It will alert the platform of OS upgrades/updates 1001, or call commands
from the server-side 1002 to instruct the platform 0100 for local processing, such as a
print or scan function. Both such inputs are fed to the platform 0100 for processing by

the platform 0100.



I nstructions using a keyboard, nouse, pointer, or submtting a URL. System
refers to the user's machine. The only possible input 0900 fromthe device
itself iswetwnoezhe nachine detects an external peripheralpcasGoseooand
reports it to the platform 0100. WO 03/090200 PCT/ SG03/ 00089 20 Server
refers to the server hosted at a repgpte area that is networked to a
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to be praaRIESthalysehte ppisadstothes@iéengihe, which sd the command anterpretener ser ver
processing is required after the platformhas finished its processing. If
the server is not required for further processing 0801, the processing

Stops 08Fen GhENellcd Cubdle 1961 VR! inififSs qx&rda&é%%séraﬁaﬁg§@ﬂy,lm%e,mo unti |

t he requesrf I'S processed. For a systeminput (Figure. the only possible
i nput i sipplieation @8 tipdate afd medivservien il tiatocendere they. arg waliysatad Aed WOHL 00 fir st

perforns all negessar r.e-processi K ' | 1 th any
dri ver s 'PgEReTt eseﬂ@%(?ﬁ%‘&'e % ﬁ‘r?{’fl?\ae egel\r,@%’r %’g@% ﬁ?érg{l v(;e}relgseﬂ %,B‘éﬂ required,
the servigpsWilenCh @sé ioIgs iih 1n8S, thHeeserag Luklpeticktioneproce39A300 Ivillnie
appropriate driver is tound, the server Wijg eneq%gte a re‘i)ori;1 l[s)t ating
what dr ilewnchedilesaveg therleginsiptails fie thedag dilg b and;esfablishesa sepurp shelh g i
w il be hva Dy ot o, O h¥&' ifl hedeNst ank aghePn t he
system Cfsgfill5 it ee%lt}gérl lgm?l‘ﬁhgréﬁeagﬁ ?gﬁg‘tﬁ)ééergzgg cﬁ% ﬁe?\fﬂei nstal | ed hardware
devi ce up@iestshi 087 i ¥ ewsitbeillndnetin &t the ueer. is disconnected 1109. If the user is

disconnected, details of the logout will be saved 1110. If user is still connected, the

check will continue. When a user request is received, the server request detection will
be invoked 1111. User actions are saved to the log 1112. If the user request is for
HTML content 1201, the resizing and HTML caching process 1400 will be launched.
If the request is rich media content 1202, the server streaming media process 1500 |
will be launched. If the user request is for an application 1203, the launch application
process 1700 will be launched. If the user request is device drivers 1204, the device
driver request process 1800 will be launched. If the user request is an OS update or
upgrade 1205, the OS update request process 1900 will be launched. Otherwise the

request is ignored and/or returned to the platform, and the server will continue to

check for user request.

In Figure 13 there is shown the server operations during user authentication. Here,
authentication gateway refers to a separate server that handles user authentication in
the telecommunications service provider. When the MSISDN, user ID, and user
password are received by the server 1301, a search is made of the user database to
find a match 1302. If there is no match the connection is refused 1303. Although the

user logs in through the network of the telecommunications service provider, which



In Figure 10 there is shown the response to a server input 1100/1200. A
server input 1100/1200 is first fornulated after the server has perforned
at | east wognmpd20mnount of processing. It will alert theprphrasGhanmwsof OS
upgr ades/ updates 1001, or call conmmands fromthe server-side 1002 to
instruct the platform 0100 for |ocal,,processing, such as a print or scan
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and operations are only perfornmed when such- commands are i ssued. Each of

t he conpisiaskiistedilioT,the seuneetioth srefusedsXtberwissn thergenwill bogyerified #ed nai n
server po _sessesg §he server engine, which is the command interpreter. Wen
the serveddper 3081101 it initializes the database, email, proxy, cache,
application, OS update and nedia server 1102 to ensure they are calibrated

and work together. The server elaﬁi ne is then | oaded 1103, ﬁnd starts
| i st eni ngys Sloywn ineFigiusgidn ongel the URih of ap HIEME dogpmentand the respiytion of | o

aut hent | £84L.00 RLAGEReck e Uik o i sohLANCH wifl in k6 3eichfink agha detal |

to the | s a secure shell (SSH) connection 1107
Wi th t heretsiedd ddcumpniois abrdadytin théeashe i1#02. Hocemente thatyareinetrin theepsbets 1108.
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nmedi a co goSefer ot éam ng nedi a process 1500 w il be
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applicat iln(glrllxde the WIDTH and HEIGHT values, and the server resizes tables, embedded
material, form, input and other tags supported by the platform. This is not transcoding.
No images are thrown away, and the layout of the HTML document will be the same

as the original 1408. Any resizing work will be cached 1409 for later reuse.

For server streaming media (Figure 15), given the URL and the request resolution
1501, the server will fetch the required media file 1502 that is not in the cache, and
convert the file format to the universal file format. This process involves the detection
of the media by file name extension 1503 (the last three letters of a file name) and
then converting the file format to the universal file format 1504. This ensures the
correct format is output to the platform. The conversion techniques involve either
transcoding, or decoding the original file format into output data and re-coding it into
the universal format. The technique to be used depends on the original format of the
media. Resizing is also performed 1505 so that the server streams smaller files to the
platform. Any conversion and resizing performed is automatically cached for later

reuse 1506. After conversion and resizing, the server will stream it 1507 to the

platform 0100.



process 1700 will be launched. If the user request is device drivers 1204,
the device driver request process 1800 will be launched. If the user
request iwoan/o@Boupdate or upgrade 1205, the OS update r @eqESSD3I/PIOSTESS
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that are not in th w | | l’t)e ﬂ bt ai ned fromthe Internet 1403. Upon
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enbeddedby the server 1603/1604. Also, it checks if the user has a subscription for the

application 1605. Before execution can start, the server will create a protected
environment 1606, something that other application servers normally do not perform.
In the protected environment, the server will start the API server that maps the APIs
1607 of the depended native OS of the application to the server APIs. This is done in
real time. The server has a set of APIs that is compliant to all native APIs of other OS
1608. Mapping in this case refers to re-direction. Instead of executing native APIs, it
now executes a server set of APIs 1609. This gives the server greater control over the
applications 1610. Operations covered by the server include exporting the display
1611 to the platform 0100. In consequence GUI instructions are not executed on the
server side, and are exported to the user side. Process instructions are executed on the
server side. Since the GUI instructions are called through APIs, the server detects
these APIs and exports them to the platform 0100. Other operations include re-
directing of hardware request and MXI commands that cannot be fulfilled by the
server. As hardware requests are called through APIs 1701, the server detects such
APIs 1702 and re-directs 1703 them back to the platform for processing. MXI
commands that cannot be processed but are called on the server end are directed to the
platform and executed there 1704. The application will continue to run and process

user requests until the session ends, or the user quits the application.



material, form input and other tags supported by the platform This is not
transcoding. No imges are thrown away, and the |ayout of the HTM
docurnent woDloB/ofeod he sane as the original 1408. Any resi PCmgGos0doswni | | be
cached 1409 for later reuse. For server stream ng nedia (Figure 15), given
the URL and the request resolution ,1501, the server will fetch the
required nedia file 1502 that is not in the-cache, and convert the file
format to the universal file format. This process involves the detection
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Fi gures and 22. Here, protected environment 2202 refers to access
control sAPlssued to applications. An application is not allowed to wite to
all parts of the disk space in the server, as it could potentially
over-wite data of other users. Therefore, access controls are to restrict
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process n the session closes, or when the application quits, the
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erver 1601, it checks if the applica n
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platform end. I/O calls are re-directed by calling commands that the platform parses

through its platform engine to perform 1/O operations.

The advantages of the protected environment is that is provides a secure processing
environment that reduces the chances of a virus spreading due to access control

restrictions in each protected environment.

The application hosting and execution server incorporates multi-session launching of
a single application. This reduces memory use, and impact to the server, as only one
copy of the application is required to be loaded in the server memory. This is a

standard multi-session technique used in most mainframe systems running UNIX.

In Figure 18 there is shown a device driver request. “Package” refers to a file that
contains multiple compressed files. A package typically includes the core content that
is required, in this case the driver files, and also installation instructions executed by

the platform 0100.



domain 1602. This is an inportant check as only trusted applications can be
executed by the server 1603/1604. Also, it checks if the user has a
subscri ptwon3ferod he application 1605. Before execution ®am/Ssvaniogst he
server will create a protected environnent 1606, sonething that other
application servers normally do not,perform In the protected environnent,
the server will start the APl server that maps the APls  16Q7 of the
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t hrough API's 1701, the server detects such Pl 702 and re-directs 1703

t hem bacskndsa repert fsf the fissr adyising Hhab 8 dEyerg we Om‘ib nds that cannot be
processed but are called on the server end are directed to the platform
and executed there 1704. The application will continue to run and process
user requeGidate it ioperatiy systesi orshewdsp Figure A8 blses, paekages hasea sipWlef cati on. WO

03/ 090200 24 PCT/ S&)3/ 00089 _Before i n an cup | cation nust
be | oaddBeaniigoto; at {9¢ 5?%8?33’ e’é%?@%ﬂ?nfgﬁseegﬂ’}ﬁ?‘gn rl#' daﬁg@e,es i\%ﬁ%g%deg he native
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calls. e protected execution environnment first recognizes the native AP

cal | s ofthaplatforheand Gstallation instructionp b besexeqyiahbybe PASOER; on  calls to the
native OS library are detected, the protected execution environment wll
call its APl set, which is equivalent to that being called by the

appl i catfiservERsvill aigvkiwiait ipackagesmare aheadyanstaliddyonathe platfogarof ke ugs al | APl s

are mapple9c(j)1 t I? tﬁe?xeco?n%ril\ése Zrl list of packages required 1902. If the list is not empty it will

proceed to check if there are any dependencies or other packages 1903. Dependencies
are normally covered in the first round, but a second round check for verification
purposes is made so that no problems will occur when the platform installs the
package 1904. After each dependencies check, if any packages are added to the
compiled list an extra round of dependencies check is required. This is to determine if
the added packages have any dependencies. Once all the packages are confirmed, the
server will send the packages 1905, sequentially 1906 to ensure the first-required

packages are those that are received by the platform 0100 and installed first.

The present invention also extends to a software arrangement that is operable on a
processor, the software arrangement comprising a computer program that configures
the processor to perform one or more of the functions described above. It also
extends to a computer system that comprises one or means for performing

corresponding one or more of the functions described above.

Whilst there has been described in the foregoing description a preferred embodiment

of the present invention, it will be understood by those skilled in the technology that



APls. Since all APlIs, including GU and I/O APIs, are mapped to the server
APl's, the server has greater control over the application. This allowthe
server towdeshgieomhat operations it can export to the pl aCcieces/omed what
it can process locally. Wile executing the application, the protected
environment will export APl calls thg server wll not process. Such calls
include GUI and . 1/0 calls. GU _APlI calls are exported directly to the

pl at f or rﬁméfn\ff"@%nsp?raw@?lﬁ#twnﬁ fn B?t@i%g%onemn%aeﬁ%%r QOFtrYCERBARANt s . The
term”e le Wi FRah ' APl are re-directed and called
at the 4%?%%%5?§¥§§%3m?%% cangmg%ghﬁgyﬁ#ﬁgbted by cal ling commands t hat
the platformparses through its platformengine to performl1/O operations.
The advant ages pof the protected vironpgent is.ihat .is ovi des.a secure

or ocess g PEROT FERMENT A 17 ol Jeares isclgesd berpdtyuRiyordB i ai ng. due

t 0 accepsssiblepe@hutaticas bf t@hbifatfons.n each protected environnent. The
application hosting and execution server incorporates nulti-session

| aunching of a single application. This reduces nenory use, and inpact to
the server, as only one copy of the application is required to be | oaded
in the server nenory. This is a standard nulti-session technique used in
nost mai nfranme systens running UNIX. In Figure 18 there is shown a device
driver request. "Package" refers to a file that contains nultiple
conpressed files. A package typically includes the core content that 1is
required, in this case the driver files, and also installation instructions
executed by the platform 0100. WO 03/090200 PCT/ SGD3/00089 25 Once the
devi ce header and manufacturer name is fed to the server 1801, it perforns
a search 1802. If there is a match 1803, the server saves details to a |log
for referencing purposes, and sends the appropriate package to the user
1805. Since the package is prepared at the server end it is packaged in
such a manner that once the platform 0100 receives it, the platform 0100
wi | | unpack the package and run the installation instructions 1806
included in the package. If there is no match, a log record is created



inthe log file giving the required driver's details 1804. It wll then
send the adm nistrator a copy 1807 of the details of the required device
drivers byoesm$i200 and sends a report to the user advi si ngCrisan3/mosdri vers
were found 1808. To update the operating systemis shown in Figure 19.
Here, packages has a simlar neanipg to that for Figure 18, except that
these contain OS update files instead of drivers. A typical OS update
package woul d include any additional files required by the platform and
instal{Ma]Qi{o li.nstructions to be executed by the platform The server wll
check "ﬁé&%ges are already installed on the platformof the user
1901. It then conpiles a |ist of packages required 1902. |If the [ist is not
enpty i tl.wAl dystepr for eadrventocireatk dafa totaeuser’ s macking, wheprin dlendate is §pt ot her

packages 1903. Dependenpci es re no | I overed in the fir und, but a
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dependenci es check, if any packages are added to the conpiled list an

extra roundisply theplattdenci es check is required. This is to deternine if the
added packages have any dependencies. Once all the packages are confirned,
the server will send the packages 1905, sequentially 1906 to ensure the
first-reguiar gdtenpfrkagarserao entblo seusetiatmarhine rte opematedarisy mahigulateadsf or m 0100

and installed. first. The presgnt. invention also extends to sof.t war e
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more of the fal% gglté [ dgtrég{lggg Bglt pes&e{%ig&?o\ggh% %‘g’h%a&“‘%g ot afandidisyr i bed in

t he foregofeﬁ crirption iment of "the present” i nvention,
it will betiéngphicdtiond by those skilled in the technol ogy that WO 03/090200
PCT/ SG03/ 00089 26 many variations or nodifications in details of
operation, design or construction may be nmade w thout departing fromthe

present 4 n)&%ng,%fﬁ{e tid ReRIRS BRVideP \opREAAR K5leN Wheteth @l ap@RbtiseSs di scl osed
ei t her indivi dua Fy, or in all poSsiblé pernutations or conbinations.
executed on a server, the server being for streaming data for display and
manipulation on a display device of a machine of a user, the data being streamed
to accord with a resolution requirement of the display device, the display device

acting as the display device of the server.

4. A software system for enabling a server to execute an application for display and
manipulation on a display device of a user’s machine, the software system being

in a single operating layer architecture in the user’s machine.

5. A software system as claimed in claim 4, wherein the software system includes a
platform for operating on the user’s machine; the platform including a platform

engine operating as an operating system.

6. A software system as claimed in claim 6, wherein the operating system is for

security, driver support, power management, boot loader, and file system.

7. A software system as claimed in claim 4, wherein the single operating layer

architecture is used in the server.



WO 03/ 090200 27 The C ai ns PCIT/ SG03/00089 1. A systemfor a server to
streamdata to a user's machine, wherein the data is sent to the user's
machi ne asoassemenm of data for display and nmani pul ati on @eqTiSlce3/ooeser’ s
machine with a resolution determ ned by the ability of the user's nmachine
to display the data. 2. A systemfgg a server to enable a user's machine
to operate and nani pulate an application, wherein the appli ab' on is
execut ed. oA systemsfer o eervenid dowmlpad sleta ta @ yser’s maghing W Fnpble at‘H%‘ﬁ*b 's machi ne
to operate, and . displ th i.catl i 0. t efil hine as a
st oam of aradPREf Iy pafo B SR bOle sRetE okt B melRele e

det er ni nedcdiweitétebpltid detver difont henedieformantachumiecrsa) nogséa frmabsgteed spl ay  the
application. 3. An application servj.ce provider operating systemwherein an
appl i cati othW§en'é‘ﬁé%rUF%1ddhe‘ése§émP§b‘,net he server being for streaning data
for display and manipulation on a display device of a machine of a user,
the data being streaned to accord with a resolution requirenment of the

di spl ay deni systent aecldined| iayclaim8, ceherein congant SOMREESHPR Ftes a§asstl of t he
server. 4. sof fwar e, syste agr, enabling a server to execute an

appl i cat i oﬂﬁT‘%Fean“g‘ﬁlsg%ﬁlﬂgr‘T’%%rﬁa%m ation on a display device of a user's
machi ne, the software systembeing in a single operating |ayer

architecture in the user's machine. 5. A software system as med in
cl ai m 4,10nAetystem fore sspfer imdevrigad éﬁ?f‘%él“ﬁﬁe‘sm&d‘“&é’t?'@mﬁ %ﬁjrg‘a‘er ating on

the user: SIAG L EoldyA® off ndidofly BeVIRE bt e lers RhalihOii seglifuddier al i ng as
an operating syste } software systemas clained in claim®6, wherein

t he oper at i HITME resivingsdrar fosesiamgtthe filr hefere sending the filp dmehe useitigenent ,
boot | oader, and file system 7. A software systemas clained in claim4,
wher ei n th@agli‘lﬂﬁl e operating layer architecture is used in the server. WO
03/ 090200

11. A system as claimed in claim 10, wherein any images in the HTML file are

resized to be able to be fully displayed on the display device.

12. A system as claimed in claim 10 or claim 11, wherein passing of the HTML file
and amendment on the server of code for the HTML file to enable the HTML
media file to be displayed on the display device.

13. A system as claimed in claim 3, wherein a plurality of applications are executed
on the server, all applications being executed on the server under a single
operating system such that the display and data is streamed to the display device
without the plurality of applications starting or having a need for their native

operating systems.

14. A system for a server to enable a user’s machine operate an application executed
on the server, wherein the application is executed in a protected environment in
which access controls are implemented to restrict access by the application to at

least one restricted area of the system.

15. A system as claimed in claim 14, wherein the application is copied into the

protected environment before execution.



PCT/ SG03/ 00089 28 8. A systemfor a server to downl oad data to a user's
machine to enable a nedia file to be displayed on a display device of the
user's newbiose9020the nedia file being converted by the sepcEsGhs/avsa nedi a
format to a universal nedia format agreed between the server and the
user's machine. 9. A system as claiqu in claim8, wherein constant
conpressg$ghrates are used to allow'real-tinme stream ng of the data. 10. A
syst em'f SYSE B aservgbpweviding ateinstalizion tois @érs mabiteNdetintanahe an HTM

file to bepghsRkay ISP, devi ce of the user's machine, the server

i ncl udi ng ,a&immgféfs%%\% %eérhgése‘f%rmarc}é‘é‘i:if}’lﬂb"’fsméc‘fqnlséobeﬁtgmtlsendi ng the

file to thstadlatiors onnthehusees rhdchink, IHS ifdhRBoR Bl ' [ 3;9 wher ei n

any inmages.insthe HIM file are resi zeld to %Ig g%ﬁ%chagﬂa&gh%ﬂ Qi spl ayed
ins{atat , :

on the di sPray@ddyPR tobsing seal;tor thenuser’ scinachimedsd thats lupbmrebipdby Ghei m 11,

wher ei n pasei8gmathinbe thilNksefi | Sackiind apendment on.the server” of code for
the HTM. fjle to enable theel—rrl\/LaCh?rreE}dica f PiREC othﬁe"&ff’ilﬁp%eﬂldoﬁh@t he displ ay

devi ce. 13DstRiclipns, edieaute dhaiimsuctionsc had tavdch WRE irRiallaBor? by rtﬁ%iugé/r’s()f

appl i cati qps.ghe executed on the server, all applications being executed
on the server under a single operating systemsuch that the display and
data is streaned to the display device wthout the plurality of

applicatiops starting or. having a need for their native operating systens.
14. A s;i/Z't/gﬁX S?‘B? aéc@g?‘iﬂép ciaé}néga‘b'h@e@ the imstallaticacib a deviopérivdre an appl i cati on

executed on the server, wherein the application is executed in a protected
environnent in which access controls are inplenented to restrict access by

the appl¥ -asystam soclaimed ipadtimol¥e whein ihetdevica dRderGiled L€ cS¥iSh &Mheld. A
., Wherein the application is coplea into the

system as I in.claim.l4
protected’ Jﬁ%’?‘?@%“’nﬁ \iotis 3d 15 System settiogs ungeted) 090200 PCT/ SC03/ 00089

19. A system as claimed in any one of claims 16 to 18, wherein a record is kept of
device driver installations used on the user’s machine so that device drivers that

are more frequently used are maintained in a memory of the server.
20. A system as claimed in claim 19, wherein the memory is a read-only-memory.

21. A system as claimed in claim 16, wherein the installation is an update for an

-operating system operating on the user’s machine.

22. A system as claimed in any one of claims 16 to 21, wherein a new file in the

installation is copied to the server.

23. A system as claimed in claim 2, wherein the user’s machine includes a display

device that acts as the display device for the server.

24. A system as claimed in claim 23, wherein a plurality of applications are executed
on the server, all applications being executed on the server under a single
operating system such that the display is streamed to the display device without

the plurality of applications starting or having a need for their native operating

systems.



29 16. A systemfor a server providing an installation to a user's

machi ne, the installation being sent by the server to the user's nmachine

wi th i nstwoaBiogneo f or automatic installation on the userPETrsEobibovg9 t he

i nstructions being packaged with the installation prior to being sent to
the user's machine so that, upon reggipt by the wuser's machine, the user's
machi ne can unpack the installatign and the- instructions, execute the

i nst r uct2oofASystamps| Aumen ir BBY 0AS CAClalns dn2bAr Lhevhggeln systemeRPRIARS. 17. A -
system as gli | & im.16 ab b i ) i is a device driver.
18. A system fggglldas:ﬁ]ré%lg#ér}:&%&alfl 17, t\?\ﬂg?g?hﬂéﬁﬁg %%%+lg%'dri ver files are
copied to the systemfile locations and the system settings updated. 19. A

system | ai ved in any .one.of .clainmg 16 to, 18, .wherein a recard is kept
o7 > Gov BBeR o as el Briame2 S RO b, L WS 1 HACEES fifar devi e
drivers thgeratRgCoihe fst2duithing; U hlAtRmMRcNddd1Qd plaffosn N&ERIeY Of the
server. 20. A systemas clained in claim19, wherein Phe menory is a

r ead- onl y-onsrating as an opgiatangstysigmas cl aimed in claim 16, wherein the
installation is an update for an .operating systemoperating on the user's
machi ne. 22. A systemas clainmed in any one of clains 16 to 21, wherein a
new fil @7j A sybtem dsndiiadedahichdimi 36, odlpreifl the opdiatimesyseim i2for séoditgt em as
claimed in claim?2, wherein the user's machine includes a display device
that acts H¥ef FPPATtsRAVES “&Pé‘@gfif’éenlt’}ool ﬁ?éd%‘e‘?\%ﬁ? SYSeM.A system as clained in
claim 23, wherein a plurality of applications are executed on the server,
all applications being executed on the server under a single operating
syst em 28ch systern as bleingkdsiplctaymi 25, wherngrtbel singletaperating fsiyer/ardlaitecie 18 t hout  t he
plurality of ~applications starting or having a need for their native

oper ati ng “SS%{)@EE‘?”% 03/ 090200 PCT/ S@3/ 00089 30 25. A system as cl ai med
in any one of clainms 2, 23 or 24, wherein systemoperates software in a

single ogerati ng layer architecture in the user's frlnachi ne.
29. A system as claimed in claim 1, wherein the data is a media file to be displayed on

a display device of the user’s machine, the HTML media file being converted by
the server from a media format to a universal media format agreed between the

server and the user’s machine.

30. A system as claimed in claim 29, wherein constant compression rates are used to

allow real-time streaming of the data.

31. A system as claimed in any one of claims 1, 29 or 30, wherein the server includes
an HTML resizing server for resizing an HTML file before sending the HTML file

to the user’s machine.

32. A system as claimed in claim 31, wherein any images in the HTML file are

resized to be able to be fully displayed on the display device.

33. A system as claimed in claim 31 or claim 32, wherein passing of the HTML file
and amendment on the server of code for the HTML file to enable the HTML
media file to be displayed on the display device.

34. A system as claimed in claim 2 or any one of claims 23 to 28, wherein a plurality

of applications are executed on the server, all applications being executed on the



26. A systemas clainmed in claim25, wherein the software includes a
platformfor operating on the user's machine; the platformincluding a

pl at f or mwogBnog20@0per ati ng as an operati ng system 27. A ey3seos/omsel ai ned
in claim26, wherein the operating systemis for security, driver support,
power managenent, boot |oader, and file system 28. A systemas clainmed in

claim 25, wherein the, single operating layer architectyre i ed in the
server. 29§er‘_/$r5‘§f’gF’eﬁ15§¥$1‘b B fyﬁgeg} g‘f“‘tlh %?t %ﬁe‘ﬁsé)llary Praregat 53_“? sld? 2 nedia
file to begdhigpligvied withouthdipfirpdlRY ofl eMilRatis stiitngiiRlr fativ@opéraing t he HTM.
media file beihg converted by the server froma nedia format to a

uni ver sal spsts. f or mat agreed between the server and the user's machi ne.
30. A systemas clainmed in claim?29, wherein constant conpression rates are
used to allowreal-tinme streaming of the data. 31. A systemas clained in
any one 38f AGh&kiitas tlaid8d §f cl@ith 2 vharyeine of biime2y/er28 orallaiohedst, whereliT M
resizing server _for resizing an HIM. file before ?ﬂgi nsq the HTM. file to

the user' sthrappliqation gpexeput iy apppigsted payiFRRmenHIngY. 7 i SMEPISAF any i mages
in the HTIV{mglg,!ng,gga B resfRt Z&dsd By il?x%_agggc%ﬁbﬂ tc|b§t_ featk b¥e fisERhayaeh 6N the

di spl ay device. A system as “cl ai in claim31 or claim32, wherein
passi ng of theRest¢dhM. file and anmendnment on the server of code for the HTM
file to enable the HTML nedia file to be displayed on the display device.
34. A systemas claimed in claim2 or any one of clains 23 to 28, wherein a

pl ural i t3¢ AOfystmPlak CMinedSin gt 38 C WhedinOthet dpplisationets, capidd awplthecat i ons

bei ng executed on the WO 03/ 090200 PCT/ SG03/00089 31 server under a single
oper ati ng Brptacted eayirpnmentbeforRex¢Culifitay is streaned to the display device
wi thout the plurality of applications starting their native operating
systens. 35. A systemas clainmed in claim2 or any one of clainms 23 to 28
or cl ai rB734, systeed @k rtlaimed in claim 3 or claim 13, wherein the system includes a

platform for operating on the user’s machine; the platform including a platform

engine operating as an operating system.

38. A system as claimed in claim 37, wherein the operating system is in a single

operating layer architecture in the user’s machine.

39. A system as claimed in claim 38, wherein the operating system is for security,

driver support, power management, boot loader, and file system.

40. A system as claimed in claim 38, wherein the single operating layer architecture is

used in the server.

41. A system as claimed in any one of claims 3, 13, or 37 to 40, wherein the
application is executed in a protected environment in which access controls are

implemented to restrict access by the application to at least one restricted area of

the system.

42. A system as claimed in claim 41, wherein the application is copied into the

protected environment before execution.



the application is executed in a protected environnent in which access
controls are inplenented to restrict access by the application to at | east
one restrwotigdiaoeca of the system 36. A system as cl ai nedTiSGozb@msm 34,
wherein the application is copied into the protected environnent before
execution. 37. A systemas claimed isp claim3 or claim13, wherein the
system i ncl udes a oial atformfor operating on the user's magjt?i ne, the

pl at f or 3. AclYsemms clrimed i deim 8 ehglam 9 optsrainithrylatais an FHIME LS togPesyst em  38.
A system as; i | R i , rein.t epal | S ig iNn a
single opglrsgﬂta?%d;%ﬂadyglrsg iaa?c(%’?c éc?ftlj\?lg li?sjﬁp% r@ﬁﬁ‘g‘g’r H% %fa&gﬁ{i %gﬁlg%.ﬁlA system as
cl ai med i nHAMIL nest8ng whreerefon redizing plar fitei beforsyssnding itlse filer tosthe msérfsy,  dri ver
support, power. managenent, boot |oader, and file system 40. A system as

cl ai med i n™@FPen 38, wherein the single operating |ayer architecture is
used in the server. 41. A systemas clained in any one of clains 3, 13, or
37 to 40, wherein the application is executed in_a protected environnent

i n whi cHMadcsystent entcladined an slaimndd, ewlksiein cenyoimages in the HIMs dilpygre he

o8 med 1 st B b SR aRdfy SRbRLEL BRI aevbS, YT PTG (e “protected
envi ronnent before execution. WO 03/090200 PCT/ SG3/00089 32 43. A system

as claimegd in claim8 or claimg, wherejn the. data is file to be
di spl aydtd- Brevatess %qul%tyleeéw@@né‘g_%ém 8 SR RIS o e E%M}ef‘i‘i ncl udi ng
an  HTM. 1 gy ZdhBghnd@k VRMhE QbrvEest Zodaofol e HTML 8 @f BnabRNEHenaTMIE file to
the user's nmachine. 44. A systemas clainmed in claim43, wherein any

i mges i n mediatidto Y digplayed onthsdispldy devitsse able to be fully di splayed on
the display device. 45. A systemas clainmed in claim43 or claim44,

wherein passing of the HTM. file and anendnent on the server of code for
t he HTM4é6f Al sgstem Sniddimed i enyHdhd-of claims 1, 8, 9, 29 to 33 or 43 to 45 wherein a

plurality of applications are executed on the server, all applications being executed
on the server under a single operating system such that the data is streamed to the
display device without the plurality of applications starting their native operating

systems.

47. A system as claimed in any one of claims 4 to 7, 25 to 28, or 38 to 40, wherein the
single operating layer architecture includes an engine executor for providing a

software interface.

48. A system as claimed in any one of claims 4 to 7, 25 to 28, 38 to 40 or 47, wherein
the single operating layer architecture includes an engine listener for providing

native hardware support.

49. A system as claimed in any one of claims 4 to 7, 25 to 28, 38 to 40, 47 or 48,

wherein the single operating layer architecture does not have a software layer.

50. A system as claimed in any one of claims 4 to 7, 25 to 28, 38 to 40, or 47 to 49,

wherein application programming interfaces are translated into commands.



media file to be displayed on the display device. 46. A system as clained
in any one of clains 1, 8, 9, 29 to 33 or 43 to 45 wherein a plurality of
appl i cat iwp93aseoexecut ed on the server, all applicati ons PogiSey3/ecszut ed
on the server under a single operating systemsuch that the data is
streaned to the display device without the plurality of applications
starting their native operating systens. 47. A systemas clained in any

one of dilaidmysiem g clainpy in gnpgne of Claigstfotosh 25\ipeBed b ta A orA74g158. oper at i ng

| ayer archj u i.n . [ c f : i di of t war e
ot or  ace. "pEEHE, SBEL WRERinRT: SR P R Heblucy RpBLAK. Giofand S 270
38 to 40 oquittdpplichéssion thé feevesi ngl e operating | ayer architecture includes
an engine listener for providing native hardware support. 49. A system as
claimed in any one of clainms 4 to 7, 25 to 28, 38 to 40, 47 or 48, wherein

Lhe singhe skl is\abiish off 61K bedkitises 0825190818y 6 a0 3ppueise, | aver . 20,

A systemas Clainmed 1 n any one of clains 25 to 28, 38 to 40, or 47
to 49, whwheem thepblatfain oecogniaes prertiragrainntedr iaadwarecand wilhinel wodd i nt o
conmmands. 03/ q_gOZOQ PC%T/ S(03/ 00089 33 51. A systemas clainmed in any
one of cl al'iR WpatRorzed Jardware, s = 387t 4 40, or 47 to 50, wherein the user's
machine is able to | aunch, execute, nmanipulate, nonitor and quit
applications on the server. 52. A systemas clainmed in any one of clains 4

to 7, 293t8 sygemzs daimed in any one of slagms 10 g b4, Sil fo BReors3tor4ds WheteBogni zes

pre-progr ajjael; ?\@,; A, | gM | H;é}jl ; I ware. 53.
A system as c?sé%]ﬁé mgczia(ﬁ{%imthg?@gfl |rrsgslt6)%rbl , g‘ah}?oﬁlg??atgrgés% to 47,
wher ei n t e haes ihoise tags,sankdyanwniding ghewaditds imthet Wigltlyand heagls tags sartyeyobj ect i n
the file that ,does . notf have those tags, .and anendi ng.the values in the
w Gt h and S0 g apaBRed o s, O WBRE BT RN (HEb of SHR et ce
accor dancereghiréinént b 8R! didpl8ndevicequi renent of the di splay device. 54. A
systemas clained in claim53, wherein the width tag value is divided by

800
54. A system as claimed in claim 53, wherein the width tag value is divided by 800

and multiplied by a width of the requested resolution.

55. A system as claimed in claim 53 or claim 54, wherein the height tag value is

divided by 600 and multiplied by a height of the requested resolution.

56. A system as claimed in any one of claims 3, 13, 37 to 42 or 53 to 55, wherein the’

resolution requirements are provided to the server by the user’s machine.

57. A system as claimed in any one of claims 8, 9, 29 to 33, or 43 to 47, wherein the

universal media format is pre-determined.

58. A system as claimed in claim 57, wherein the universal media format is a

streaming format and has constant compression rates.

59. A system as claimed in claim 57 or claim 58, wherein the conversion to the

universal media format is by transcoding.



and nultiplied by a width of the requested resolution. 55 A system as
claimed in claim53 or claimb54, wherein the height tag value is divided
by 600 amstomsheizpd i ed by a hei ght of the requested resol uPCOISGOHBI0SA syst em
as claimed in any one of clainms 3, 13, 37 to 42 or 53 to 55, wherein the
resol ution requirenents are provi degj to the server by the user's nachine.
57. A systemas clained in any one # clains 8, 9, 29 to 33, or 43 to 47,
wher ei n ¢hé\ systény es scddimee dh ecldior ftor i cdaimr 8, dehezeini the conbérsio te \thé em as
claimed in_clai rr1157 . \é\@erein thgs(usrrgve_sal (gedia format Is a___stream ng
format and"RYESELREtianorpanis, s sl fefofing and decomprgssiomphdhec HIMEed in cl ai m
57 or cl ai medfh filehera@l datd he conversion to the universal nedia format is by
transcodi ng. WD 03/090200 PCT/ S&3/00089 34 60. A systemas clained in
claim57 or claim58, wherein the conversion to the universal nedia format

is by figs G Athn ' f the HTL dia file to raw data.

61. A scti \%/aér%e arr angggnrgﬁ%qﬁﬁgg 5? esiglgggrrlgtﬂr%c%%?r’é%?%g‘ggrg('ﬂ'rfmgemfngof t war e

ar r angenentompising & Sbmgui@r paygpath ehiat RONKLIAES mlbgﬁg&mi itwélef@nx]g Bﬁelz Bf oceis;)r to
in any one of clains 0

perform one or Lgore of thcf,sygtems as glaj me
60. 62. A FWHpRfts syslirmsanclaimed manyane o€ claims bio §feans for perfor ni ng
corresponding one or nore of the systens as clained in any one of clains 1
to 60.

62. A computer system that comprises one or means for performing corresponding

one or more of the systems as claimed in any one of claims 1 to 60.



