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WO 03/ 090200 PCT/ S&3/00089 System and Met hod for Use of Miultiple
Applications Field of the Invention The present invention relates to a
syst enwendesrbhod for the use of nultiple applicati ongcardosebmss

- particularly, though not exclusively, to such a systemand nethod for use
in a nmobile conputing environnment1 Definitions Throughout this
specification a reference to a nmachine is to be taken to include a
“reference to a personal conputer ("PC'), desktop computer, |aptop conputer,

not ebook conputSystend 2hd MthodlfdH Ust! of M BItTpI@Applications ), and
nobi | e/ cel  ul ar/"hand tel ephone ("mobile "phone”). Background to the

| nvention Most corrputer applications are intended to be used on a personal

conput.er, aQr ﬂn conputer. As such they quite often include very |arge
file ,’glgr?gﬂé? I?I ntensi ve. To deal with normal conmunications to a

user's machi ne such as by email or for access to the Wrld Wde Wb or any
formof nedia playback, will require the machlﬁg to have f \feral
appl iThat present j inkemion celagsdto gosysiem yand omethod for Hhe dise ofi RIUPIGy ¢ 1 t he hard

oy "B 2N BV oG Dt b i LSRR IR poech B T

Si gnkﬂdﬁﬁﬂrﬁ)ruwmlalrﬁmhlle@nmatmgemomr efore, they use a scal ed- down
version of the applications, or can't, use all relevant applications- This
is causing difficulties, particularly when wusing a nobile phone or PDA to
mTPQi‘:ﬁ joasWi th a PC, or the like. It also means that the use of PDAs and
ones is limted to those applications they are capable of
running. The ability to i nteroperate applications witten for other

OPer%gwg%{&;s%@ TR Rhfon'd bl B AEHARCAAD! N0LRUP IS ket POSST bl e

nes IOI’]S are Wl'lt en specific to one

envi fefersmde teld rPendhalngomputee r(bp(é’r)ab:lebktby. conipud&/ ABEH Ocodgmesrder at i on of
the Egt:el?orokAE:gm;%g S}%s?o]ﬁglogl?g?tal 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.



The nobil e conputing environnment has been |acking a solution to truly
enpower the industry. There has been no software that has been able to
unl OCk\\M]@j/d\%ﬁioﬁnt ial of nobile hardware which is |argepyrkéssdossh
especially en in conparison with Desktop hardware. Operating systens of
deskt op conputing environnment have, been stripped down and enbedded w thin
a nobile device. In the process it inherits the flaws of the operating
syst enCoSideratién ofthePurioredut of feri ngs i nclude Wn CE, Palm OS, Synbi an ‘and
Java OS. The only real difference between these stripped down operating
syste s that th re f | f ; h&Yy amBovadrithérodel ed on
siml ed?%m‘%tcgg{pgﬁég%nﬁhong%ﬂ gésiﬂ;?gﬁ ?‘Ir%lg ?;k?qelg.ﬁm‘l%esey erp;be.dded operating
syst efRdte. Thdre Masdbadnorsofiwsiet that iesripen iably Wi erlockp i paientighsf accessed

fromthe desktop environnent and executed, on di.fferent. | Thi s was
t he exaghilerhardwargnwhighe b "é&‘flﬁrg‘“’ﬁ?fﬁt“%?"ﬁrﬁv Sﬁdf‘eﬁmﬂ'&“\ﬂ?’? O\E\h/s and Mach OS

in t B%E%Mar&w&ir{ﬁgs R¥s' TUERbp cdiputiipdealviroRmefthdve deéor t he ;

persona‘iS onput i ng ‘envi ment because of the availability of extensive

pr ocessaipped dowarand rahbeddghivithincamebilh deviomr &n dhecprogess it ihediRdRp| e, hard

di sk drives, . high penor ul es ower,f v r d el l ent sound
car ds Haws ohithe ¢ t&%@'&é’é‘ﬂ%ﬁﬁc‘g%‘f %3"81{%00#3 éhgg@f{?@ ﬁ%r@g g?%&no such

har dwgyse | bid TR3-0$.N THe! ghl RAC diffédéricd\itweenl theid sttippedsdawre hi gh. Low
processing capabilities. small storage capacity, linmited menory nodul es,
ar e woptrabmgsygtemsriathay they aredfrom diffrsent ypadti®d space. The ful | -scal e

versions of the operating systens do not afford a user with optinal
performance and experience despite using sophisticated hardware. Users
exper iTRB¢ aré r A hRedeledo@if simiRRcachiattneiwith diffidrinhdnteefacest dhesal with -

different formats that require | fferen | ayers fro 1 f.ferent vendors.

Thi s ewmbedded oparating Slﬁt‘?mi)%édild'ﬂ%ﬂi‘?ﬂe‘?”s‘%ék@g Lﬁ?é’é’b‘éﬂ% 3B ea%Bé‘;a?igrﬁ%ance | evel s.

FEnce .{ekkt%)i t{dﬂ'l ke Qes%w ENBohMEht andNixeaHEaT oR W fifEend layeniiewasny users with
'ty to conpu

the abf "“on the go". The use of multiple Igiser,ed
ful | - iHeastgetdmoged rand ianchitsytutecthst wah pronegrtechby Wisdpwe and MachddS iy st i pped

down ¥h%r %Lrggr?al ! gon?pu%%rgm Ex?vr}}o%?ﬂcny.\ofgg’ | Q8840%ds Ssuited for the 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 exceilent sound cards. Within the embedded space of a

mobile device there are no such hardware capabilities. In this space, hardw@re
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 Y
experience despitc 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.



PCT/ S&03/ 00089 It is therefore the principal object of the present
invention to provide a systemand nethod for the use of nmultiple

full -fgd9m6h8PP! i cations on a user's machine, particylgiddbsBodkebi | e
. .machi ne such as, for exanple, a PDA or nobile phone where the applications

execute on a server and not on the user's machine. The applications can
al so be mani pul ated on the user's 'nachine. A further object of the present
“ i nventi srthérsfare ther prndiga! objeet af thespresentvireertion o prdiviiplaasyseviwk of the

user's chi,ne acts as the. di device. of the server, allowng for

mani paediadoform e b f%o'ﬁ‘“ﬁwge 3@5&'%%& gRplicaliqns, 8p 3, Jisel’s Wh{nﬁe present

| nvenpi@ulafly bthdbile YhARind Wath &, orekApMNEPBAYoriidbikPhYAE wherefists dat a for

di splay on t‘r‘;e user's machine's display device in accordance with the

r esol applisatiofs expeutelon @l sayveri and pet ¢mthgmsen’s wachiee Thesippbeatiosusdtary of the

I nventj on Wth above and her objects in mnd the present invention
provi ﬁlégg%l"?f}?f’&%%fo& egscgésrr{l/ge)ctrh“feo streamdata to a user's machi ne, wherein
the data is sent to the user's .nachine as a stream of data for display on
the user's machine with a resolution determned by the ability of the

user' A Tothes phiestoofitheppregent Havention is patpoYide sudhed sysigmewheeby ddes. | n

anot NEpihPulicd SLLES Y thad IERAS MhPGRYED BBviBe BY HeRMVLTalBwRR VEr 10
enabl @ A Userts  nachine 10 operate an application, erein the application
i s exfoe uhadpwlatidnhetivelywarthe astd devichh data as is required for the user's
machine to operate and display the application is sent to the user's
machine as a streamof data for display on the user's machine with a

r esol Atgn8lot)6d B M YesdaY ifvemiciis té blovitfe suble a 4§REm SWHERHY the sérderoper ate  and
) di splay the“application. Thq present invention al so provides an application
" ser vi sendydaty feralisphayeom thergper y snaghine sbisplayndeviceaip piccerdanaswiths thexecut ed on a

server, ,the ver bei,n r..s ] a for display on a display

devi ¢&Q¥HD %&%ﬁhllﬁ%la%fie‘gcéglearn,a&'ﬁ%{%d;%ﬁg}éi ng streamed to accord with a

resol ution requirenent of the display device, the display device acting as

t he WO 03/ 090200 PCT/ SC03/ 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 single operating systemsuch that the d ' aned to
t he di %‘Fg‘ﬁﬂgg%\?i ce without the plurality of applicati O%E%ﬁg\%;?lﬁ@ﬁfo start

or require the presence of their native operating systens. In a further
form the present invention provid%s a software systemfor enabling a

ser Verdi%;?ay%eﬁﬂtﬂ‘f tRNseRiR] A Gtuallty A vagiesndfaapplicalions niayubeatieartedn a di spl ay
devi ce a user's machine, the software systembeing .n a single

oper abhrthe baxyar alhapplicatiens baing gxequird %@F'Sﬁwﬁﬁemq‘ié‘. 5"%&’8 "Q’Eﬁaﬁ%r e system
may i ncl ude | at.f O fo i : , IRty bhe platform
et udrn gos el Bt i st B8 dRBl Mevick SR IR ity RS Bt ety
the opgiatation lﬁyﬁgﬁﬂkﬂaﬁ ok eéquirealis pieyencelof vieir rtipp operatimpsystemsnanagenent
boot | oader, and tile system The single operating |ayer architecture may
al so be used in the server. The present invention also provides a system -

for arser L@t ' ided a BRRMArESyltemefahebldipya nedia file
to bellhf’sféﬁéffetg"ghﬁ%a%pﬁsgf %Jegtelglll g(?‘g?étahe u_serr'g machi ne_,a%ynd w th any
such g@érdoekéomtdai aplicativncfor disphy antl enasiprlationfongndisplre device ol nat to a
uni versal nedia format agreed between th? server %gd thﬁitc%ﬁ&élilfomcm ne.

Thr ouBser steachiste BiesTosWaEORSTE OB A b APTET I 2™

e ensured al | ow

real - HloMRer shhOah. e Qbfthiife Satcin nayihdhede Ppiambsie orlpetdiing pnahent invention
y

is a systemtor a server to streamdata to_a user's nmachine.to enable an
HTM. #ser’s machine; thesplatfomnl ingludingliaspptigrmy enging opgraingas g8 @perdiiifichi ne, the
server inclyding.an HTM resj zj S o Feglzi n fl bef ore
sendi W@t%eﬂ'fﬁﬁ’%"'%o the, Spgrefine Sysny 1§ 167 AR P‘ﬁa‘é"éi‘*’i ppdft H"?k”/L%rfi e may bg
resi zgdnddenieft, 8bbtdodder,had filé bysicth STHeayresde aperating ldys prebjtedorcimey  The HTM. -
file is parsed and the code anended, on the server, to enable the HTM
medi aal$¢€'éu-‘t€dllb@wdp§’ﬁ¥-ayed on the display device. This process is
performed in an automated fashion. In yet a further form the present

i nvention provides a systemfor enabling a server to_ enable a user's
machi Tise presn irveatioraplsb ipoatidesna systenyfarce sarvertHe sgeam efatafp@rusems t he

application is ecuted,in rat ect %85 envi. r I e s@ésess controls
are mﬁﬁ%?‘@g{q 0 BEHip %l? t§c‘%§e§’§p ! dt(ﬂleél ap%m%?:l%nwt]o atSéfeast one
rest i giifRk, 2h& Sviftf ady'éuch 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.

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

streaming of the data.

Further providc& by the present invention is a system for a server to stream datatoa \
user’s machine to enabie 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 PC T/SC03/i 0089 5 system The application may be copied into
the protected environnment before execution In a final form the present

i nvent Woﬂ&ﬁﬁodes a systemfor a server providing an ﬁ@ﬁ&é&ﬂ/@%@n to a
~user's machine, the installation being sent by the server to the user's

machine with instructions for automatic installation on the user's nmachine,
the instructions being packaged\ﬂtr1the installation prior to being sent
10 thgyushr The BFflithtish Syt bat copigdointo ethei prvtebtedt erevitomeehts befoshii ne, the
user' s machi ne can unpack the installation and the instructions, execute

t he i exequbeni ons, and |launch the installation on the user's machine. The
installation my be a device driver, in which case the device driver files
are copied to the systemfile locations and the system settings updated. A
r ecor g efind)oltRPthe Giresdal inventitmi pewvides st stent foyresserserdpromidingean user' s

machi ne so that device drivers that are, nore frequentl se e nmai nt ai ned
- RNBIgn 6 = OF STBPI, SRTEE SR Pel B R AR5t JRHERET . " The

| nst al | at 40N, ARYin b8 Bnd R b rofffic SAsBRRIOAL bRNGhe NELLENBARIGRY ithe on t he
user's machine, 1n Ich case a new file in the installation_is copied to

the samswectionEheiny pawkaged witbnthe dnstallationepricsrtgsbeing sent 908 USPES conbi nat i ons

of all fornms of the inventign. Descripti - AW order that
t he pRESHRE sp ﬁ%ﬂ‘fﬂoﬁ‘rf""f‘wr\f?’e&ﬁﬂsﬁls Hﬂﬁlgnrl%’ﬁg%ggeé{ﬁgﬁ ?‘@él %@g% tEi af nt o

pract hpalinfif286h dddene Stk decitestii hetudionsayundf lanneh Itheri t at i ve
exanple only a preferred enbodi nent of the_ present inventiq}n, t he

descr installetiotben thae wsier’h mashiag e Rt mstgllationemay. bs dalevikeYer IBHPER | ve dr awi ngs
in which:, Figure .1 i I : Ot be used on

ya usef®E e Y‘ﬁ%;"“"ﬁsfgiﬁég eas) %?B@ u(!;l té I%S%E%é :ﬁ]{‘ gécaﬁlﬁlgs_ Eﬂéﬂﬂ au)ltahent i cation of

" Fi gur gettingsFiygiated. A reconl frlagvbeckept toff devicei drivien gnstallations uséd endhbe Fi gure 1;

Figure 4 1s a flow chart for |aunching a multjnedi | ug i t Figure 1;
Fi gur bses sjmaching| sovihatsisvice dgivers et e FoF ﬁﬁq“SPh%“?"éian%‘F é“%‘b‘% 221 Con of
Fi gur gmjeinory 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
PC: T/ S3ARERY 6 Figure 8 is a flowchart for a user' gcig@boonds Fi gure 7;
Figure 9 1s a tlowchart for a systeminput of Figure 7; Figure 10 is a.
flow chart for a server input of Figure 7; Figure 11 is an overall flow
chart for the server operation (first part); Figure 12 is an overall flow
char t Figure Bhiea flew\ohart dprenaei’ oinpQf ofBigueaht); Figure 13 is a flow chart for
user authentication of Figures 11 d 12; Figure 14 is a flow chart for
resi zﬁﬂj‘%ﬁdﬁ%ﬁ%ﬁicﬁﬁngﬁaﬁfﬁmﬂm"g% igedres | 1 and 12: Figure 15 is a
flow ' ' Figures 11 and 12; Figure 16 is a
flow gig{r% l{)%ﬁa %ﬂgcﬁ%ﬁ’zﬁ}sﬁge%?‘pgﬁﬁa% llg-%gét ion (first part); Figure 17 is-
a fl oRigurei t isfanrovetadl flewctelni foythefsener apphtiandfirsd patyi nal part); Figure 18

is a flowchart for devi ce. dri ver request af Figures | | and 12; Figure

19 is%%“r‘f S@ﬂé’r"?’*’l@]"“&ﬂ‘aﬁgﬂ& SGFvet ﬂ'ger.tboé'r@flfﬂrpg?%iystem of Figures | | and
12; Frigdr€1 2R o lovd cBarblof ek aGihbhGiioh of Bigagsamahan2f he platform Figure 21
is a systemarchitecture diagramfor the server engine, an Figure 22 is a

di agr Biguteol4 isplave eharofor resizingand mehing ap HIML die ohigwes{ bard 2;Enbodi nent

Al th h the. descriptjon,t | | .S .a mobil e conputing
envi ?%%Hﬁ%{ge ls(aﬁf)ogf F‘ga%ﬁ{)ﬂ‘ee%%ﬁ‘?‘ge‘{??edﬁ%ﬁﬁ e\ségm Eﬂ]ljcﬁ{/zént i on can be used
Wi th EipMrdTBERiafRvabhaet fobthedmmehingadtan applidation fasvert)over a

tel ecommuni cati ons network. In the follow nglhg(er%?ri tion, reference
numerkigyren 7 is aflow,chat far the lamehing of an ppplicajgn Bma Baranot i ng the figure in

whi Chespfe BPk 8Glon Akr0r 4 BVICk diit 13RSI FigEOP arigefer s to object 5 in

figure efers to figure 7. To first refer to Fidgjure 20, the - )
pl at fRigord 19 isaiflow chartfoearipigtecofthe pperating ysigay of Hgwhs 1 baadi}ds (" SOLA'), and

has engj ne executor.2001 and an. epqi | i stener 2020. The engi ne
execut!gpr iaﬁY%Wﬂé@tF%res‘ﬁ?ng& ’ﬁ‘%tpi*}??"é%‘e 2002, including the Internet
I nt erp‘i?_&% ﬁqgag%%@n@éth@aﬁﬁgmimfgﬁfsa@e;en'@f.e,emgi ne |istener provides

t he native o )
Figure 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 5 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 newdfseploat f orm engi ne provides HTM. and \ % 03/ 09208cd3@H6$8G03100039
-7 multinmedia output as native |I/0O support. There are no APIs provided,
elimnating the application layer, This also reduces the chances of third
party applications being able to gain direct hardware access. In this way,

any nahhMmedRoaghut Aasatve O sappee Thetrehye nd APIppravided relienigiting. thé\ppl i cat i ons
do not run on _top of. the pl atfa{?r&engi n Instead, . sessions.are created to

hand! epRb¢stion dayebnbhis alsorpdires Bt Bﬁhiféd’aﬁyﬂ?l\'@fn?n ! ?)bfq? cation calls
any ARls,.. t | : ive haeteRA 1oAR! erekfe bppr e  cal | ed
from rté%gineﬂgé%%ﬁ}g%%e'oa%g&a&r gpﬁ%\ﬁéﬁaz{ngéﬁ{%e cormandsot ﬁat ! are s’ﬁar ed between
t he seho/phtfemyenginandppliemtiphadé ootmuengitopeof thaiptatfosmuingineo legignd cat i ons run
on top of the plaffqormengine.. At any tine, th | at f or m engi ne only
acceptSessions Wlfé?‘it%‘é’%%agl’ﬁ@hﬂg%@% A ﬁ@ngtgﬁ’\fg’r‘? SSRfGi tional Iy, web
content is allowed to call commands that can be used for hardware

processing tasks. Such calls are different fromAPIs calls because
commadisapplieatiparcals amp APl ithes thiwsyis ap sofwntedayerskpstendr APls St @reyi r ect

T e 58 S5, AP e R s 5 R DS 2 (e

appli & er ey do not nee € a stripped down

Ver si g sepfer @fgif bid tHtOplaifornd biszifd. Ihisois wigng applicati@is\ras ok hep ofqui red dat a
fromthe server engine. |t is then displayed on a displa .(iirevi ce (screen,
etc) the platformsenging. dkay-éme, the platigrn gngipe 9“1(3’(?"3%8%598‘?1?%/}1‘; 2™ web cont ent

ns .t f ' i t ' | at f
maanstherbllﬁ%ré aHrrg &e%e@é@gﬁi‘ti???g, b dOhRHOR alloWel RS cHif SbmMahdls tae pl atform

")Yon a no connecting to the server the platform
provi gesbel agedi fos hiwalwahe peeessing Bfkst Bechuealls' ave diffdventefrgm dlagatly t he

resolution of its display devj.ce), so th all,.dat.a sent to {he user's
machi PeFayse q““%anﬁéﬁ{ceg)ﬁ‘"{?%tfé&bb@& LN B@feflhseo %?rﬁtwf Bf rgnlrecérrlfardmagepl ayed on the
di spl RYowleY h&BssHy WiPcdit@tt afid rérictbpicatidi®. uni versal mul tinmedia format 2004
all ows users to request any rich nmedia content of any file format and

havi ng the capability to playback converted versions of the
As the applications run on the server they do not need to be a stripped down version

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 a2 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 playi)ack 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.



content; elimnating the need of several plug-ins, that utilizes extensive
menory (RAM of the nmachine. The universal nultinmedia format 2004 gi ves
consi sixeNeNooddop CONpression so that the conpression of phEsa®pdedss ile will
be consistent notw thstanding different devel opers. This allows for .
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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.

N

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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server. This is a network conputing technique that is incorporated into the
SOLA ratgs. t hat menory use optimzation, and fast nultitasking, can be
achieved. Generally, the renote application interface allows |aunching,
executing, manipulating, nonitoring and quitting of applications at the
ser veThe flatfon bregines docssotraliow e apication thsnlml topddrite sEheseforas theppl i cat.i on,

the r te applicatipn.interface wll.send {h er' chi sScreen
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the "&ERPer. 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 intefface 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 comi)onents 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 scrver

engine and platform engine re-direct to the other engine commands that belong to the

other engine.
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wi th ynauther hrSehitdibs Rpldithgd dird Wafte haBwarab pgintdebess to hackeds are
prevented fromexploiting third party hardware to gain access to the user's
machi nechiltie native hardware support interface is the engine listener for
the platformengine. 1Its nmain tasks are to |isten for hardware operations,
and detections. The engine listener is programmed to "listen" to fixed

cat egPhé agiwf hdiawaleanpporSinertacdiif ther enginchlistahan fer the phtfodnfengiment dri vers,

the engine listener _is a "driver |layer th al .l ows_ st andardj zed hardware
accesls muitagksaretodistep foppardugee qpsr P%ﬁnﬁé?tm\é\%ceé’ggwil?{eaﬁrant ed. The

i r“@h%&&ﬁ?éd NG e IBRYS] cASGRVBINESIWHE SiadeSdiffernd hiraarer et ed each
time t ey-are called, applications or web content can directly access )
har dvaes differentrdrvers, Teeengieoinieries iy “diegrilayes’ thehoildows gandardigedap) s, As a
subset 8f the APIs is converted to commands, hardware access is al so

al | ovRIIVArE PSS yay. However, since only a subset of the APls can be
converted, hardware access by conventional APl calling is not always

allowed. APl calls that reference address and a,hlotca%i%ns f menory
segnehhese at (prgmtw?,gfays in which hardware access is granted. The first 1s by calling

commands. As commands 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 ig
available at real time. By having the processing on the server, mobile machines can
Jaunch 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 secunty.
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The server identifres each of the users by the MSI SDN |nf or ion that is
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MBI SDéri Mafﬁ%sﬁﬁ&imﬂgﬂmﬁs:zmg\oemm&mmam 2128 is one of the servers
in the server suite of servers. It is a data processing server as it
retri eves web content fromthe Internet, and resizes the content. This

Serveg SUIQ? LoéoogmnpraﬁaH%W@Qutl&cbfmesiusémrnaaﬁﬂe lafst ructi ons on
t he resr zing o documents Once the URL of the HTM. docunment, and the)

r esol fatli tonthefsetviee :méeckstmdcihmee xérﬂee reqpiged doeyment ds \atfradart inclecks to

determ f the, required do i | cunents that
are n‘E?FR‘F'nIJ)‘E"H'é“eBE tﬁgt HF PPt P Sbc alenvev1 1? ﬁg} d f{bnt er net Upoh 'Qpr etrieving
the de tHe" @8Rttt Ifrdine the Untetree mersearcrvwill, ,apa afrdmfsaoimgsas/i ng its

operations to a log, add WDTH and HElI GHT S t(ghoﬁ| Eﬁt in the HTM.
docum;m'atlons to a log, add WIDTH and HEIGHT tags to o je ts in the ocumen

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 hcight. 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 cdmpression 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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adv ahendyddirand SCSSIRPS IRYMIORBE MR and conversion on the server is that pre-
processors can be put in place to ensure the user will receive HTM. content
that fits the screen of their machi ne. Another eitdn}@n%@grs is, that it allows
i Tag@heeardiavo wayso coneriting the mediopmat te theppiversal mppdi at. tH® i mage having
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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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update 2131 server is a database server that stores all the hardware
drivers and OS updates. Upon demand fromthe platform 0100, the server

will 'ﬁﬁ%&?m{%%ﬁtew&? {8 RNk IR PdRe i) Shtwdr r &r progy server. CBmapdaye apackage, and
send it tot usef. Such packages sent are_uni uea.i]o he El atform 0100 as
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dri vei'g Sthgf cecrﬁalJ q%&gs?t%rys oott lﬁ?ﬁge logs, configuration panel, and monitoring
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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requesting for streaming content-rich media 0134, then the “launch multimedia plug-
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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opens a ection 0206 between the user and the server. Enhanced

© seculfoimyatnFhisus govarie Figire #tn pl ace as the initial authentication uses a
SIMcard. The authentication and secure tunnel is nore secure than a
conventional SSL connection. Moreover, by using a second |layer |login that
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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.

Afier 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 0Ss such as “Windows”, “Linux”, Java, and the “Palm”

OS.
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These are conventional desktop applications witten natiyely for the
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" Pal nfo 0. VO 03/ 09999 er 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,

0S 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
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An OS update is performed in a similar manner. Given an OS update trigger is
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 scttings 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.



pl atform 0100 side. Since peripheral devices that are installed can be used
nore than %' O U3/ 090200 PCT/S G03/ QUOR9 19 once, the driver files are

st or edwdod¥82000M of the user's machine. Therefore, thepagx&osmdoose t he
device is detected, it can be immediately activated by retrieving the
required drivers fromthe ROM of the user's machine. During an initial
installation, the platform0100 W% | send to the server all details

requi rs‘%?vé?Yrché}? BEINEE lservidh i HodteldN &l Wd esmotél Eatea ethite il eetveoilledraaud act ur er

name. It a device is detected, a check on whether the device driver is in
t he ROMeCBOmunicdtionprssrdeel providgregr comarpnicAdon iBFSPUFEie B A2 will be

halted and restarted o _act.i vice. - i Lver i s not
in t h&OnpEsPn ﬁ%gﬂedgﬁrcsemafq'lfjgée{?’iﬁeeréggesﬂs opbgsglebg‘éﬁq‘i%g/{/r\ﬂgﬁ\é %(Zm qu%nc hed. If
devi CQeflei Y600. The MRkt isf0UOS updarnert, wikrebyt tie senrendleits itigplatforndr i ver s

found". If the driver is_found 0606, it | downl qaded 0607, unpacked 0608,
and t 880Q.0f @ newsOF| undeteo instrasts jt o gawnpad ‘S‘ﬁé’affg&?a@t& a‘bﬂoV’FtaB% Moxecut ed ‘

0609, 1REXbERA R ik e e 6 201 lipbiind RemPUSL@FCL il bt | ons.  and

syste ted. Since ere is a cap to the nunber of

devi C@appsbii wiknSant dpplisidncthat thepser is cutrbrlyobsitegs ¢calld wpimgmandy andbit 3s or t he | east
used device driver, .11 be decl ared .obsol et e, and ggl et %%I Sfea%]fnthe ROM

Af t er PEasesse @htheRgryes. However, Hdhe "b‘%f“blﬁrr pappraand, canol Be Processgd gl ¢ oy and

rest amee%r{,& 861t exX@hfle! BepiifVhmetion)N tHeSseried abvR rddiner tey B®fimand 2 si m | ar

manner . ven an OS update tri[q%ger s invoked, the platform 0100 checks
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synchroni zation. After synchronizing, the OS update request wll be
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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.



User refers to the person who is using the machine. Typical inputs 0800 are
from instructions using a keyboard, nouse, pointer, or submtting a URL.

Syst emyicafzale0b0 the user's machine. The only possi bl edixaids0e@@0 fromthe
. device itself is when the nachine detects an external peripheral device

and reports it to the platform 0:5 0. WD 03/090200 PO '/ SE3f 00089 20
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processing is required after the platformhas finished its processing. If
the server is not required for.further processing.p801 the processing
st opVisgothe cemver starts ¢ R sy ‘F%ﬂ(éée d{?fﬁ%aﬁ%ee'%r‘ BO¥Y 0§00/ 1200 unt i |
._the ' fildia EefveR] RILSloRmsird Bhtly & t4alibrate®hnd Wosk onl y possi bl e
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driv e to be fetch r.om : ' . re required,
the S, oPhen i ueit dof iy 110> B8 e REKRicR procces B0YFAR, bt 0
appr pphéRieTt vésMaE login ewnsto thbdog filev EYO6vind| esgblisheaasequre shall t st at i ng

what drivers are required by tt}e userg 090§. I f. the driver is found, it
wi | | (S acenngetiond 1EQ7 trd theaiset thnpaoreeds i chegki i dhete At f0¥ #5F8d on t he

syst %%95?9 4108Thﬁ He Gt Wi lcheddEir 3 Bser Qs QResiecBieli NAOYEVH 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,
anthentication 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



i nstal |l ed hardware device upon the drivers being installed. In Figure 10
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include 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 Vﬁle 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.



will be launched. |If the user request is for an application 1203, the
| aunch application process 1700 will be launched. If the user request is

devi cewgrosyarnen 1204, the device driver request procesechidzoblsk be

- launched. If the user request is an OS update or upgrade 1205, the OS

R

updat e request process 1900 w il Qe launched. O herwi se the request is
I gnored and/or returned to the platform and the server wll continue to
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excegthsas) @ avhend Qe @pplidatian Kuits tthel fild B7writtére badkntoetht idatabase. r'Eiisised.

O herwi se, the user wll be verifieﬂ asnsmvalid user 1308. As shown in

Fi guragainenseses ghereavillrie ue camupiap oldttndieweyst A erdleed sGisitn of the

user ‘seiReRiAe dl SBIAKIPESd SHO Heh” tHE i @hiSthe hpPilcatibh ] Andchieck to
determne 1f the require ocunent 1s already in the cache 1402. Docunents
t hat restaet ovetrsi Thisweearsdhat novdiatal is bast.obt ai ned from the I nternet 1403. Upon
retrieving the docunent fromthe Internet, the server will save the
operations to a | og 1404, and add or anmend certain values in the HTM

docugmRt atrBdest RFed €0 thieseha¥ 1 604,05 chdcks ihee apphiation igimmkiservet | es 1406 to

t he di spl ayabl e resolution of the user's machi,ne, so it doesn't send
1

unnedemsiarlio0y. Thisde ap impertantcheck @p opkydrindApeli¢ations,ean beixeeled are nade
1407by 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
APls 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.
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The term “export” is used to mean that the GUI API are re-directed and called at the

platform end. /O calls are re-directed by calling commands that the platform parses

through its platform engine to perform I/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.



Once a request is fed to the server 1601, it checks if the application is
in the server domain 1602. This is an inportant check as only trusted

appl i cavh 95eoos@n be executed by the server 1603/1604. prgRcotbooghecks if

.the user has a subscription for the application 1605. Before execution can
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1901. It then compiles a 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 preserit 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



application now runs natively on the server, as all APIs are mapped to the
server APls. Since all APlIs, including GJ and 1/O APls, are mapped to the
serverw®smoodohe server has greater control over the appi/kGeaidoosy. This
all ow the server to decide what -operations it can export to the platform
and what it can process locally. ile executing the application, the
protected environment wll export APl calls the server w Il not process.
Such maty wariatiohs) dem@dificatichs D detils ©f o@uhtigr|desigh og cansgruetiomad direct!ly
to t and.th atformw || . process the required GU conponents
. H’é'ﬁ%‘g %é%g?ﬂaﬂ"i‘%g?fggﬁﬁs gt th‘ﬁ'r the QU APl are re-directed and
called at the platformend. UO calls are re-directed by calling conmands
that the platformparses through its platformengine to performUO

oper dheanesent inveadom pxtgagssto gl fenélrw@s@@wdom@ﬁvmd&ﬁm pEin At is provi des
2 sei Ss?blgrggg@%&gor%g%b nt that reduces the chances of a virus
preading 0 access control restrictions in each protected
environnment. The application hosting and execution server incorporates
mul ti-session launching of a single application. This reduces nenory use,
and inpact to the server, as only one copy of the application is required
to be loaded in the server nenory- This is a standard multi-session
techni que used in nost nmainfrane systens running UNIX. In Figure 18 there
is shown a device driver request. "Package" refers to a file that contains
mul tiple conpressed files. A package typically includes the core content
that is required, in this case the driver files, and also installation
i nstructions executed by the platform 0100. WO 03/090200 PCT/ S&3/ 00089 25
Once the device header and manufacturer name is fed to the server 1801, ‘i
perfornms a search 1802. If there is a match 1803, the server saves details
to alog 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
pl atform 0100 wi || unpack the package and run the installation



i nstructions 1806 included in the package. If there is no match, a | og
record is created in the log file giving the required driver's details
1804. Wio ewdob2obhen send the administrator a copy 1 807r@i/sGismoast ai | s of

- the required device drivers by email, and sends a report to the user
advising that no drivers were found 1808. To update the operating systemis
shown in Figure 19. Here, packages has a simlar neaning to that for
"Figure 18, except that these contain OS update files instead of drivers. A
typic %{iupdat e package woul d include any additional files required by

t he pt&§ and installation instructions to be executed by the platform
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has be t:hed in the foregoing description a preferred enbodi nent of
t he prg@ggﬁﬁl%‘egﬁti on, it will be understood by those skilled in the
technol ogy that WD 03/090200 PCT/ SG03/00089 26 nmany variations or
nodi fi cations i.n details of. 0N, . aesi n - may be nade
Wi t héutgﬂeﬁé’flﬁq‘?& PR t rgwﬁlrglgZ’gg{ahﬁavsg%@o%e{%%Cd%r g@@%ﬁl‘nﬁ\r}gmi on extends
to all deaitdash di savasake aciveerbeimpdifori weinliyg data ifor aligplay 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.



possi bl e permutati ons or conbinations. WO 03/090200 27 The d ai ns .
PCT/ S&3/00(18) A systemfor a server to streamdata to a user's nachi ne,
wher ei g hgofaha 1S sent to the user's machine as a stpepRGefoost a for

di spl ay and mani pul ati on on the wuser's machine with a resol ution :
determned by the ability of the yser's machine to display the data. A
systemfor a server to enable a er's machine to operate and nani pul ate an
appl i gaty Qe 2Sichvel AEdepibad ddta ana serBxearhinedo enatlh e mediale and such -
data as is required for the user's machj negil? og}eratﬁl| ?‘lg g‘j[“gpl ay the

appl i caté be displayedtont adispley dg¥ies of theauser sanagding, e wsda I BEE: o1 i <ol ay
on the user's i ne W | 44l ARdiabirhitaagpded| ity of the
user's ﬁﬁ%ﬁ‘ﬁ%@g‘ﬂ%a%’réﬁfé&‘é%&"%{ﬁég’%@m‘?ﬁgﬁg‘gﬁ ication. An application :
Ser Vi ce ppn¥h GRS sepRe bid thegsassharmneher ei n an application is executed on a
server, the server being for streami ng data for display and rmanipul ation
on a display device of a nmachine of a user, the data being streaned to
accorgl v | i t cRbstahhEopregicayratsvare eseditoe di spl ay
devi céei‘ Wa%{gfcﬁbgggﬁklﬁéed Q{]‘é]%‘?gg f:ivgflfie?ec%% t he ngllber ver. 4. A software system

f or enabllow geal-timer steaming efiterdate an application for display and

mani pul ati on on a display device of a user's nmachine, the software system
being in a single operating |ayer architecture in the user's nachine. A
sof t wgy sﬁéét%h?fﬂraasse%e%itmadwhlﬂra&'daiartbda. ussh'e ngichiriche eaalfle watEMLst em i ncl udes
a platformfor operating on the user's nachi e;ntlthhe 1‘%' at formincluding a
pl at f or file terbgidisplaysdoata digplassdeyicesidhepsen § marhine the gerver weldiig, o "syst em as
clainmed in. claim.6. where real | he fileOlo theasatsi ty, driver
support?“'glan rﬁ%ﬂﬁ%éﬁ%ﬂﬁopﬁég%%gﬁ ngﬁﬁyﬁipﬁ?ﬂgistem A software systein
as cl ai gehing claim4, wherein the single operating layer architecture is
used in the server.

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.



\'VO 03/090200 PC 1'1S®E3/00089 28 A systemfor a server to downl oad data
to a user's machine to enable a nedia file to be displayed on a display

devi cenqd od/f¥820dS€r' s machine, the nedia file being conyertessdoyss he server
.froma nedia format to a universal nedia format agreed between the server

and the user's machine. 9. A systemas clained in claim8, wherein constant
conpression rates are used to alPBw real-time streanming of the data. 10. A

‘syst el6fAsysters donveserva proMithgan it R Pic% l%k%f’ macHRE e %ﬁfl gnable an HTM

file to.be dis Iay&d on a display device of ‘the user"s tr’f@’, t he server
i ncl udi gME3F P SETVET i threhsea’s machimeewithi ingnictiond fdreavighgice sendi ng t he

file toihdifldtse" ¢ b . system as .clainmed in claim10, wherein
any i magljes in thoer§ &Tﬁg%}i%qgmg%ée’ @55%?@(5""@85 theing, packegedy avithy they  di spl ayed

on the #stgllation geoi eebeidd senhtc Vit @8 3 achidk W6 dhdt Ny neldighPhheot 2l M 11,
wher ei n, passi nq% of ttge HTML file and anmendnent on the server of code for
the HTMSFiT E4BMEn IHF cUShE MpfRine neasi ampadke the ibgtalilitiopl ay@dthen t he di spl ay

devi ce. inkfuctnsy &t& &R nd laim 3, wherein a plurality of

appl i cati ons ar’g exgigﬁ?]ggh on t géQ%lgrli'ii/\'l'e"rq:}] @FI’“%?)‘%W’B(&Q BiesussEsng execut ed
on the 2@¢hiBe. under a si ngl e operating system such that the display and
data is streaned to the display device wthout the plurality of
applications starting or having a need for their native operating systens.

14. A7.sAsysembstlaiméebinebimt &, MReRLEHE ; ti cfihe operate an application
executed on the server, wherein the épp |atcl§1 ggané‘l’lv*sceéﬁsﬁﬁt ed in a protected

environnent in which access controls are inplenented to restrict access by

_the R keddn : restrjcted area of the system 15. A
) system asﬁg‘% aiggng%grﬁég’léﬁﬁsi&%\%ﬁé? i'lerflet‘"r?& ey ﬁl?&ﬂecﬁ@med teds ed into the
- pr ot ecf¥deradil¢ looatienstant dicorystem@titigh apdatdD 03/ 090200

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 instaliation 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.



PCT/ SG03/ 00089 29 16. A systemfor a server providing an installation to a
user's machine, the installation being sent by the server to the user's

machi ng,,\u bastructions for automatic installation opchREosIGRSY S
machi n?‘,’&ﬁl’%{@"?@st ructi ons being packaged with the installation prior to.

being sent to the user's nmachine so that, upon receipt by the wuser's
machi ne, the user's machi ne can uﬂback the installation and the

| NStrystA gpigem AX QRS iy B8 6LGhInRNS, 23061024, autieedin shstemruptatdsat i on on -t he
user's nechine, |T A systemas claimed in claim16, wherein the

i nst al | avftwareiin a singledpseatiogilaysy archigectuse inythe BFRTFMHGed in claim 17,
wherein the device driver files are copied to the systemfile |ocations
and the system settings updated. 19. A systemas clainmed in any one of

cl ai npg, Wossterd 8s cHMRERIN chirh @50 Mtheietn Kepdofisfare itelides adplatfem forst al | ati ons
used on the user's nachine so that devjce ,dr'yiers that. are nore frequently
used ar €PeFRIiRE Anthe Vpers MSRBING: Plidiogs  Peludingna WAL SHENE | qined in

claim 1%%%\#&&&%[% Wil S @ read-only-nmenory. 21. A systemas cl ai med

in clai erern nstallation is an update for an .operating
system operating on the user's machine. 22. A systemas clained in any one

of clains 16 to 21, erein new file in the installation.is copied to
the g fefystepyas ﬁ&‘é‘i} E’nfe’l&g“?ﬁaiw\ﬂﬁ‘if"} ﬁ‘ec‘?p§f g SYRATY i W fF N%er s machi ne
i ncl udeaﬁ@ercghﬁ;grg}sowgﬁyﬁ&%eﬁgﬁ@ bastliSadRs ahd Blehysielmy device for the server.

24. A systemas clainmed 1n claim23, wherein a plurality of applications
are executed on the server, all applications being executed on the server

under,.a,si ngl e erati t o 3 o i Jdgamed to the
di SW%;,%@#{?@%}EF‘#WS@{“ agﬁry%l ur a‘ﬁ#?&} %@%ﬁ%ﬁ%%ﬁ?ﬂ‘%ﬁﬁ ng or having 3
need f ogsellligtte seBlek.ve operating systens. WO 03/ 090200 PC T/ SG03/ 00089 30
25, A systemas clainmed in any one of clains 2, 23 or 24, wherein system

oper at es
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



software in a single operating |layer architecture in the user's machine.
26. A systemas clainmed in claim25, wherein the software includes a
pl at f ow® ds@po200per ati ng on the user's nachine; the pl atpErsaiznabgsdi ng a

. platformengine operating as an operating system 27. A system as cl ained
in claim26, wherein the operating systemis for security driver support,
power managenent, boot | oader, and file sg}ge,m 28. A systemas clainmed in

“cl ai m 28rveshwndet a single opergling Sysgm spelythag iher display it 8¢ PO ysed in the
server. .29~ syste | @l i i j; S a nedi a
T ot otSRay T yELErmE PR of Bob Al sty iE R AR felaing® & TRCL S

medi a fiyseenidei ng converted by the server 'from a nedia format to a

uni versal nedia format agreed between the server and the user's nmachi ne.

30, A systemas claimed in claim?29, wherein constant conpression rates are

used 40 [ Bhed L Baind 5 6P Fcldtfs 98128 & dlainf34 WHertiih as cl ai med in

any g%éAg?étéﬁgfﬁB%k‘?&kga%lr %0, V\);r}g]reeir? t he server includes an HTM

resi zi nige application i exeased inrgpratected avifannenb f which geteds pPOBATETM. file to

the user's nachine. 32. A systemas,.cl.ainmed jn.claim3.1 ei n any

i mages Wﬁ?‘ﬂ@“?'ilrm_’elstﬂc&a"&?%ybyr@5@3‘&“#’8" Boeata%?sé of“g regigied T“\;égg?spl ayed on

the di sglayqgdgvice. 33. A systemas clainmed in claim31 or claim 32,

wherein passing of the HTM. file and anmendnent on the server of code for

the HTIVE file to enable the HTML nedia file to be displayed on the

di spl,ay,device. 3d. A.sys ' [ ' : 9nge Of clains 23

to Zég Wﬁtgf’ha%cﬁaf"ﬂ‘r:%llf(tcgl/gmo?’a%iﬁﬁe@g FO%g%g?gadﬂe%eg& t:gd;l’nén the server, all
__appl i cagirbrebedkAViRthnine befostexetutidne WO (13/ 090200 PCT/ SG03/ 00089 31 server
Yunder a single operating systemsuch that the display is streamed to the

di spl ay device without the plurality of applications starting their native

oper §ti.i&%yst§%55.se'3ﬁﬁmed 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.

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

used in the server.

4]1. 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.



35. A systemas clainmed in claim2 or any one of clainms 23 to 28 or claim
34, wherein the application is executed in a protected environnment in

whi ch ags@s@osgentrols are inplenmented to restrict accepgrRiodiRse
application to at | east one restricted area of the system 36. A system.as
clainmed in claim34, wherein the ?&Fﬂ ication is copied into the protected
envi ronnment before execution. 37. systemas clained in claim3 or claim
13, whgrgiystéhas shfitielinichiiBieasldam Qivetetan thefdata is pe HEN b dilote behe user' s
machi ne; the platform.incl udi rﬁg?alg pl at for nﬂl engi ne oper ti.ng as an

oper at i itispiaysd an a hisplay dpwre of J8e ser SERCTRC,cg; 6rver InGiHANE 4B ¢ he

oper at i S I Sepl i i r &Rl °d n the user's
P WL ,kﬁgyngsseh%r %:Si(éagk  HeMRE fﬂerd?g séxﬁﬁﬁ\j\ﬂ%ﬂfé i thakt W&’

machi ne. temas cla In claim 38, erein the operating system
is for swwhine. driver support, power managenent, boot |oader, and file
system 40. A systemas clainmed in claim38, wherein the single operating

| ayer architecture is wused in the server. 41. A systemas clained in any

one 0f4 A 318 s daimed" inclaihP 430 whehai Ghy ilhh%s APMEi GAMIOAId sreexecuted in a
protected environnent in which access controls are inplenmented to restrict

access Issizetido hppble dmbé fullytdisplayed enshe display deyidei ct ed area of the system
42. A systemas clained in claim4l, wherein the application is copied into
the protected environnment before execution. WO 03/(0)0200 PCT/ S&3/ 00089
32 A3 Asyeiet edtlained iaidiEsh 4Noctlainiu8, whereingiassifg ofterTHILL file data is an

HTM. file to be displayed on a display device_of the user' chine, the
server prtpmandrgent pn ﬁwaef\iewffpﬁ%@?%re%eﬁ%rﬁ#eégi%hﬁ ‘SﬁMe bef or e
sendi ng ' e i qlipe. 44. A systemas clained in claim
43, mhe?'tee?%ﬁéhb@én‘ggj‘ggﬁdﬁqﬁ% ﬁ?‘l@ ?i le are resized to be able to be fully
di spl ayed on the display device. 45 A systemas claihed in claim43 or

clai T64ﬁ sy\é\{églra?si cqaigxaeaslk g\gy (c))Le E) (e:lall_rir-lrsN{', g,id, 39 to 33 or 43 to 45 wherein a
_ plurality of applications are executed on the server, all applications being executed
~onthe servér 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.



and amendnent on the server of code for the HTML file to enable the HTM
nmedia file to be displayed on the display device. 46. A system as clai ned
in anywang;@boel ains 1, 8, 9, 29 to 33 or 43 to 45 whermims@os/oobssr al ity of

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

)

on the server under a single operﬁti ng system such that the data is
streaned to the display device wthout the plurality of applications

‘st artSheh sysem amekrinel inpayane of clagys4 eng, 240, 28\ 38te 4énord? tol H.ned i n any

one of clains 4 to 7, 25.to0, 2 or, 38, to 40, wherein the . single operating
layer amdffein g pesr isrf'ezf“z'ﬂ'@s‘sa?ﬁleetr‘?glf‘%heﬁ’éew‘eofnaf‘gi“llaﬁ?’dwrmoﬁ@"g sof t war e

interfaggﬁaﬁﬁ;caﬁo@@{ﬁ%&se@l aimed in any one of clains 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

clained,in any _one of,.clains 4.t0. 7,,25 tQ 2 tQ.40, A7 Qr 4 wherein
t he ?ﬁ&l Sé’S%Bé?sa@?Wbedllﬂfgy onf Sﬁfg]%é‘?igt‘tjfoeld.%etg%o? gﬁ%gg g%%ﬁ"t%are | ayer. 50.
A syst ewhaeirt it pRtfoind rédbgniee pff prébrainifedihdrGwdre afl Wil 38t wddk to 40, or 47
to 49, wherein application progranmng interfaces are translated into

comand¥ith weawhemedopivare.1 / S303100089 33 51. A systemas clained in any
one of claims 4 to 7, 25 to 28, 38 to 40, or 47 to 50, wherein the user's
machine is able to |l aunch, execute, manipulate, nonitor and quit

appl i58atisgstsmas didimed &1 aer oneSH clabns ¥8 teh2, 84 tol38] o4l tod Bwhereive of clains 4
to 7, 25 to0.28, .38 10,40, . 47 t.o 51, wherei.n the plLatformrecognizes
pre-prdgfa?ﬁwagrﬁd%_ %gwfﬁﬁwghe'ﬁbkwgbwyv&%wtaﬁﬁtﬁ%r% “har dware. 53.
A Syst &bt haveihdsdRgs, And amen@ing th vathadiilPheWidiPardheidht thes sdihepr 43 to 47,
wherein the resizing is by adding width and height 'tags to any object in
t he fileant hatdigpiexed oot treadisplayodevieags, aenosdansenwithgat resolyddrues in the

w dt h %Qduipc%ﬁglggfﬁ]%%s faﬁ &eoﬁ% can be di splayed on the display device in
accordance W a reselgtion. requi renent of the display device.

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, whetein 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.



54. A systemas clained in claimb53, wherein the wwdth tag value is divided
by 800 and multiplied by a width of the requested resolution. 55. A system
as cl aiigds/pdazé ai m 53 or cl aim 54, wherein the hei ght tpag/S¢abdeshS

di vided by 600 and nultiplied by a height of the requested resol ution. 56.
A systemas clainmed in any one of clains 3, 13, 37 to 42 or 53 to 55,
wherei n the resolution requirenedfs are provided to the server by the
user’ SONACHisiesh ab Claimed ¥ ciinas? 6t *1AMIsH, RvihdinOMe RhvEkRh® Be 9. 29 to
33, or 43 to 47, wherein the _universal nedia format is pre-deternined. 58.
A syst ers¥ersal anedig formag|iaiby St depnding and Hecomprossiamnbf tedHAMr nat i s a
stream as constant conpression rates. 59. A system as

cl ai rredqlgﬁélgﬁial m g\?(ﬁaﬂ claim 58, wherein the conversion to the universal
medi a for mat is by transcodi ng. WO 03/090200 PCT/ S&3/00089 34 60. A
syste c ainmed in claim57 or claim58, wherein the conversion to the
uni ve prg aftapgrament thab s enerable ofba PEIceRsOR the tRfbvarpaEgsgeatenbf t he HTM

dia f bl
S?otisslffﬁp%’ﬁ‘gﬁsé‘%% ot Bl WHfen R B o A Bhatbdh SRFRE e  hat

conf i gumasre pfithepysteres aoclainediemhpone afidaime 1 tod0e of the systens as cl ai ned
in any one of clains Ito 60. 62. A conputer systemthat conprises one or
means for perform ng corresponding one or nore of the systens as clained

in ang2, ANeoMputer Hsiln thd Bhprises one or means for performing corresponding

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



