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[0012] Additional features and advantages of the invention will be set forth in the

description which follows, and in part will be obvious from the description, or may be



may be realized and obtai ned by neans of the
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[0018] Figure 2 illustrates a flow diagram for a method for efficiently encoding
graphic objects for display on a remote device in accordance with example
embodiments; i

35 [0019] Figure 3 illustrates a flow diagram for a method of efficiently rendering
graphic objects on a remote display device in accordance with example embodiments;

and



renote device in accordance wi th exanpl e enbodi nents.
DETAI LED DESCRI PTI ON [ 0021] The present invention
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encGdiges shretvenisnee mechagissimploeehtitions.i dfwhi fefirage to specific

fi elighs Ohowevdt, 3RBIIESho? BE ct)? Itru@d Q@ilﬂl% %Bcg{iﬁgrgt{s ézerein to specific

| anguage such that commonalities o
acr GBFALRT PLthef type systness Ratbayuthg elemental ifutwtivndlite described herein

Onceant @eNpiatiiRdin taRG EEBHREANGY 18R & %gegg{ion system where the
ara types

co nality identified acroSs the various ta
Wi ¢ ARty derHiediereings dgsieks set can be efficiently
encoaad] Foks préaiopile ,ménk@ne?(ﬁ ﬂiérh@@@iﬁegﬁﬁ&_pm;f@lkfeg ¥nd drawbacks

bet ween fields can.be elimnated or efficiently

compF E4REEEraRp 1 UsPIAYs S SUBFRIRAIEOEF ar @vereeme firpggh exemplary
t ec kmbadig®nts( frovided teksih.0NF@f extingled Hnb RRAIMERCHbREes for field
for gggod%ndwecﬁlv\ork f oy mat base?. O%m t.adata or_other,

i nf ST et For ProVi HEFChBIsT Heeds fop fde gg?}g ERlds frfyegphigs st for a
28| epaticrangaphitalkhgudge Rgihhth{teofhmonk st STHRALEORMIdINE & different
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f or g%h@%%ilﬁ%%age%a%fg ig I“@%gr dlgﬁ‘éec é@ngﬂ%‘i eth% IB%)‘{“ﬁlfmcé’a?’Fs‘mated or
be evrwdeditasieatified acaosseth@tfairigﬁs ta tipes Mtﬁiéi el Sileﬂﬁ) b4 graphics set
in they aspcan be represenfed in |less .

byt es t‘ﬂgﬁfﬁ%ﬁ%‘ggg%‘gg‘}é&t eF(%:rg‘:"c})c PPlen . ey daniey 8F cgipmgpality between
confirlds spmibe aliminsted or gffiniently compomesdabys kppigingr @eafr @ore of the

36€r tioWidgy fé@hxﬂéx?&d(ﬂrboﬁy&%iﬁ?é iog Ei%ld@ Repsed Bihhetdne géf

2t Wnd network
the sane type. Note'tha ] ove nechani sns nmay
cur fasmet Basadpn msipdate grtatsr ipfpanation [psovidadgfor tHRefiadd;d2) encoding of

Desktfem il 25a68H1e (&3P |o.g NOMRREL/SRDOHE O ~
herei n_exten t_h?a fiel tzje%ncodi ns to ot hgg%@%hﬂggﬁﬂa encoding,

| an§' gaetgplﬁﬁ ps P%f@%{ﬁﬁﬁﬁE% apaxs @ﬁ cp?ﬂd.@,afegc\@here a point can be
( CDégcoled) as a\Vel1gOYSatRice®eit YrbRbusFEoAE A AN 2k WPERd deltas can be

35  represented in less bytes than the absolute coordinate; (4) inter-order compression,

which is used to encode a structure of a certain type based on a previous encoded
structure of the same type. Note that the above mechanisms may be currently applied

in other protocols (e.g., Remote Desktop Protocol (RDP)); however embodiments



information. [0024] |In another enbodi nent, resource
caching is provided such that heterogeneous resources
wowdor/1e1t reated i n a honbgeneous way when it POIES2000001101
storing them Although current nechani sm (such as RDP)
allow for storing resources on a client to save
bandwi dth by reusing themin | ater operations or
comands, the present i nventi on’ext ends t he cachi ng
nmechani, for use in other graphical |anguages (e.g.,
8t h&Fo' @p gxtend W#}eld p@qodgygamtber graphieait languages other than
mec lﬂﬁﬂplﬁmsl)‘éﬁlgﬁ GnichBcd YEBD-A .| SFRAUSKEP @ntgt‘l n %L%rﬁﬂﬁbn (WPF)
bltnqgs rltes etc.) in separate caches
pr oV} "non- extenS|bIe approach to reu5|ng of
res @m@es IAC Gabtlibn dritbodaabiadi Bk RIaBMihg i OroRalPr Sich  that

gen gwq)agd ext ensi ble1 chani smthat provides a
cent'T a1 CEEATRE TPEFTEF Willeoliraiek n 7 dgmogenesus afayt wegry it comes to

oyp etorlﬂg tigwe hAlth&%h [cREBREE@bAEYM PRicH 8 RDMY Li1h P I66: sttdrm:éstesources
W thin cqlemeg)dsg rgg?(gat ﬁj{gt ructure or even across dat
st r et 68 oV arIErary Baishrne them mslates Qperetiors ‘?Ilfé’mmands the
r esprssod lwelntlomwttyndsehdcdchmbmeﬁﬁiﬁmrﬁ) fétQisé & bther grBFIRta® languages
dev I ari ous c np05|t|on
tés:g 3 g@?ru‘?{gl? %P?qlk%%ﬁ)s I!'bor t"?‘%’é‘} c[ugﬁg’gr}'leqhﬁnyg{s store the types of
an OF‘-‘W@WCGQ‘I@EH;LI giepits, bitineps, ypites bteoria aepaigle @liches, thereby providing a
SONMpLLSSh: [ esour ces or, ot

it RomeRb bl Abeb R SRS i et Tiatiments provide
t ypEE Mo BpeEs sindrextenstiien msehemisup ot ps:dnd@y at &mtral cache for all

r e MRsBurd k
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r entytBing @y rendyring, dlata étfé‘é\m@e pr (civere, acrdss)ccaﬂta deviwoep A different
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2ni | P ‘é“e TPHEFIIRNS ¢MBPAsition sub-sEwniE RS- msub;netehe
| ocpio28eVi ¢f.yef\Gaothel RebYdintche thé’g# g?‘éh&o% oL cSEﬁ?e%sxon for'

one of the negotiated formats bas

f or FEC"CB Hpi¥Eee o 9tergfcmen™ibing gwaahwéﬁatnﬁme beomenmned based

C oNyoasthe Ql‘pek vp eorﬁﬁyséd@f m@&ﬁnﬁﬁ%ﬁ@%@bg ggglﬁ{émdﬁé]%we In such

cont Sut iR RO TA Rt F15 b REES i@ brten the clion
2% he(ianwemoteafevita)l andrehe sehen (1&6, &2 Qlefq@é) Sejdehét@ioh ine; however,
r est%gr Egct (:8&1 ?etssr;}ce)rrl mec}'na:} s|;]1t1 gﬁt tli'xg :’sr%tx{gyi. togc\{):ng)g%s]sggrtgs%llrce will be

Cocal  ser Ver ¢
| os@fyld?é #p the gl doprmmessiob &y altk lotaltdeeicy. aAcb@18ingly, the local device

I €SO Gfoke Qﬁe 8f B g?@ﬁa@e& f‘?)n%gtg%%seeﬁs n ocv)xpwzvgo \??%l?ormat compresses

ot her exanpl e enbodfnents provi
r esherEiveredaigs Fyr rexauple oge WOtrtprqzssanl labdt yma@evhrious compression

30 ESREHTRRRs A 60 iG] X’sm%ésr%ﬁoup& Vﬁ{e gﬁtn?%éorg%ressmn mechanism

Ilnltatlons such as or disp
ﬁp?tﬂ‘PﬁﬁﬁCIWX Tegtsesathe amountoefr data GE‘N tb@ bemsedaforrsgnding the

Wl tiesdub® (odlbothek QREPId 18 (EAGRBRIRS: f Votd BALRE IQ&I 1 server can choose

sone h|n neanlngfulby the application. For exanple
bi t S Sishcgrloqsgﬁgpgeégomthsg@ anghe Varigye resources or other
comp&a&&edmmkkh such progressive technique. In such

I n e, ol or
S[B@ﬂﬁ ggl? ﬁler exampqagmbgaa 1¥1ents provide for improving responsiveness by
rendering with partially sent resources. Accordingly, based on various system
limitations such as bandwidth or display device limitations, portions of a resource can

be sent along with the full rendering commands for rendering something meaningful



initially be inaccurate because not all of the data
necessary to deconpress the full imge has arrived at
wo b@7abd2ent . The renote device, however, can UBET/ES2007/001101
blurry i mage or other degraded image for an initial
rendering. [0027] By way of exanple, a button for an
application may have a col or tha8 is vastly
i naccurate, yet still representi’ng the button in a
ood e to allow.a user to interact with
tghe%BJF ﬁ*’q{/ﬁgﬁﬂ‘bu %ﬁ%‘ﬂﬁ‘%%‘%‘f@é OF jOHPSK T¢ReHISEY Ay contain an image
t herceoipresssl with sudhairagiessive telidmiquEnda saél inéRscd, ﬁ%&l&ﬁmage may

net devi ce.c date the i mage_ an
re- \r{\%}ln gle?f BF maccuraﬁeeb T 1 é’ﬂa‘iftJ ‘5 gf"iau‘&elcﬁﬁséryc@n‘fa&f’ﬁ?ﬁés the full
t he iinagegkas a'fhvsi amagxa clidne Phe oeemote devies mewsvetemﬁse Qfblurry image
the r incregses, |.ust because in nost
Eéﬁlg%g&ggﬁ e%grcléﬁll\}éé “tdﬁ "&ppl i cation w t hout
lél I [@2711 he Byagy Qfaixambm A dutird &dreh. apiﬂhtaohhaiy hie dI68lor that is
of used vesr, an
P SR C 0 RS 57 Lo R e v v s
c an ugdrdo ipferagtwith the buthver witloe waitingtfos a ﬁnapveagbﬁ sisdrat®.  As more
or H%%An@ﬁiqunagg %@@% RISV AW DE ﬁt%%all{xg ?wg?%% OR/dB?eI%he image

bi t maps or other simlar resources

wel P9 ge-rendeigiis noction ofithe sty druchys canigihingshe images Ditis way, the
BeSBeReivb®Qebnd

RO ANCLE I IO, T b i mom o
( i f therkppesdhe ysqycaphsecibe gpnlicatieruivithdis allefithet image detrbeing updated.
deviNete € tHeisdhidta &Ji&ecfown':gpide%&“m Em WsLRR. %v{)ellv&n?%y kind of

of a graphic display or resource may not be Vi'si

a uB‘fé’rgfeSA‘é’E cﬁna?CHlﬁ ¢ itErasinghiepbpiquescanhelsz beuged:, Further note, that

t I aBsqepRBfeYsivd bE it ciigZBtdmnisH &ﬁlcﬁ)@taﬁpheql t@yno@%nly bitmaps or
effective .role in determmning if an application or

2P o5 8L #MIRE FasBRress: PRt ‘ﬁi’r"d’d*i?c‘@o%’tﬁ”%kﬁobl}{la&eh 3ithjvgrious arrays such as
Vi skiives bomédhes.user. As |ong as an application or
i S. not .t may not _ be

res t her eof vi sible
nec gdsﬂéfy {} Yt §X?:'Bﬁ{: eHPOUHmERts GuReehetis higt provided for
appHéeteahining windt ipbrtibnk Qilf eﬁy)tdf Aeprapet@edagldbe ¥ROBIESmote device

can bgm WL{% r%ﬁyr}%{ 35?1}1 (ééjth al.lo aoglﬁ:%)rthe{swéggsmsoume may

| ocaf” §erVer
26 endelr begisidit ® & usauic tAnceslingly, d;IuSIIi) Itlﬁ:y@ asl the ZD@rdegNtankfirency, the

t he i bilit

i nf g{ %QEeng)%}[rj%ez @t?% lanoef%ﬁegg % b H.Etﬁ%(-gmmgo\f ia&éﬂpphcanon or

f or raggercofthateali will pld)duefsambcest dnt ideisibnat thek@¥t. CAsi 16ng as an
ord r. f.a resource bhetwee

R L o
sucPoHeR ®F reseurcE@f thak appiicetion yptitpdatective s Anhadingly, updates can be -
r aphh a:iﬁﬁ Batdvilifh

3t itle a?rl1d/ olr (r;%?ltﬁg’? Fg%n%guglggigréeeg%ﬁgﬁgg’%ﬁflﬁe Rat portions
ser 9%?“35%&13?% dptarpiuetutes wp displays il be semt tonbe reréte Idetibe based on

thesacgrwglgihgnﬁfgrgﬁagnserver have the sane (or simlar)
app likely theicons for the | ocal

tion |nstalled
apphoggl i ot PY eb@“‘ﬁf’%’é“é"ﬁfs PRVidp dor a5 of dediseted irespurses on the

t herdandia Eié/vuﬁ@ih dri& 18 RRiaed the RrafTeld J78 xéﬁﬂpcte%e%&% thd cal device

such gses, S |.ocal device may be able
35 an e remote evice when rendering such resource. For example, in most cases

where graphics data is remoted, resources like borders, title bars, and/or other icons
are present on both the server and the remote computer. For instance, if both the

remote and local server have the same (or similar) application installed, likely the



instruct the renote device to use these various
resources, wthout the server or |ocal device having
wo 0003am21t he resource bytes for it. [0030] Al tphorygk2007/001101

nore specific reference to advantageous features are
described in greater detail belowwth regards to the

Fi gures, enbodinents within the scope of the present
invention al so include conputer9readable nmedi a for

arr.y comput er - executabl e i nstructions or

ot 4% ??fc ﬁ?"é@ @%%&F@ww’élr‘@dﬁeseswﬁhwﬁwﬁemréae abthe binary for
meditie egplichorasry tiayeiloddkige. MBAlisacH Sidts, GRNIJRS! @&9&%&9 be able to

a ne al se or speci al ur pose conputer.
V\Isally 116 ﬁﬁ?‘ﬁc’tep &mﬁ 6? ug ﬁlFfea‘ﬁr’gHS ?e§altrﬁes ITwrl)thout the server or local
co mdavlee hzaan@tol sencﬂrﬂxélresoaﬂ:e b@fwmﬂ ise RAM ROM EEPROM

ro r ptlcal tora netic disk .
st 0 age?or }6{11?1 magneP ?cé ?fsrﬁﬁ"ee ﬁeﬂﬁve@ggeoaf feptyres are described
10t hén greetr demiMbeloly with rgpardssiedhd Blg(iﬂ% re}fn&fdn‘ﬁ&&ﬁ ®ithin the scope of

desi 0 n
T ST R Sp————
and computar-exaquisblediostertiens by daa geumemai stptHdehSI&oﬁ)r Such computer-

spe t en r

e R
conitipRestl Pomesecesmrraitdri By a ofhexamipley aivd 1|icﬂ:d1m1Wt1bﬁ,| @88 computer-
197 ZeadRBIDRAd QR c%fntpngé' RWh) 15 EPbRENESSD H or,other optical disk

conmputer, the co er properly’views theé conne
as &OFEAD enaeﬁetrCedwgbqiterasedirummerm@gnetanstome hdevices, or any other

CONRRANY Which dah BRI totc%iﬂ%q sﬁ)r@@%ﬁ ?{ﬁ)gg:%gg@zgéer%eans in the form

nedlg Conbi nati ons of thé above
i ncP afgapwrf Herteble 1@@6@‘@“&@ é@ﬁﬁ‘@'@félrrﬁﬁf auabick camebi accessed by a

[ ooganbr@ogmw s8TorepeGiHE Alhse SstigudGt | Risn %étﬁ)% 1sftF£[nsferred or

exang) i nstructions and data which cause a
28 u r é/gieg (ﬂ’ﬁ% taer}etwgﬁge%r g}ot}ﬂ] rcgggrgm&gﬁ@qﬁ @nne@;onsgggbq:rahardwued

pur pasksy T&Cee S&h BB bE Baldd i€ dr Q{rl%l% sﬁ & ta"’l:'oﬁ'xputer, the computer
functio \%Jﬂ1p of functions. Although the subject
mat PEPS CESHPTIRRG A SHRYIATEBPeCRPdiom b Thus, any such

str umtnectadn fselabpwrizﬁ. temuneld @r cdﬁﬁiub&d@dd@@lb@ﬂéd&&?t SCombinhfons of the
ect matter defin

to 0 he,su
t hegﬁ‘”ﬁesﬁ f%f’ fe i s d§5 SOt e sewg; F?f“P"rtﬁ'i"feé@P%?f‘omF‘ﬂé
28 peﬂ]UBill: f Gﬁﬂmpum‘ -axecugaitls nﬂgﬁﬁfdnb edm§ﬂsb\/ €or dAAMPRY; instri&ions and
spe S acts esScCr i e are .
TR R —
[ 003‘2}30% Pme@dgerlenw t¢ fperfoen m ‘tentenl| fefictidh or group of functions.
' CORRARGAL thecs%BJeﬁﬁtl?aﬁext Bag géén\/\@ersg @e%l n_l.l%usngugargf: ¥S§Ut Jﬁf % structural

t hat execute on e conputing sys
confseierst 2nd/eroaiathedologingi ants it &ntd bfenndaxaﬁeocﬂcﬁmrthdaadnect matter

(51 er @ifthelBY R aﬁﬂéﬁh&f@ﬂﬁﬁsdxs ot gpée?&hgr Ahitld 9§ %Ssg,%mh@ Hatures or

execute on_the conputing system as separ
t hr BFEysoripp 2RO Yhe Refhstetie SPecifietiprierss @ad ccisbdaseribed above are

her Gistlosedas PRAHIIE 8tk dfﬁmblemenﬁﬁ‘gdmé Blagf t vare,
ntatlons iin hardware or conbi nati on of
sof ‘\ﬁgﬁe ard Yrad it the b 'Wﬁkes ioB|"eorppppent” can refer to software

condslgémd; at ﬁﬂtlnésrthhm@cﬂ@%rth@ﬁérﬂﬁhtmg syﬁ&ﬁp%é Bffferent components,

;Entit be an u s temas previously

Jef MR %}e% gﬁnﬁs a E?eﬁtdgaq%g) ereihiian Lei 15 wlegrernted as objects or
processes that execute on the computing system (e.g., as separate threads). While the
system and methods described herein are preferably implemented in software,

implementations in hardware or a combination of software and hardware are also



nodul ates running on a conputing system [0033] Figure

I[Aillustrates a distributed systemused in renotely
waele@phesging graphi c i nformati on for applicati oPeT/082087/001101

| ocal device. As shown, applications 115 may be

executed on | ocal device 105, which displays are

i ntended for renote device 110. Note that the

appl i cations 115 may be anyone” 8- nuner ous

appl i cations such as text editor, spread sheet
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device 110 _desi re% to execute applications 115 at I%/

| oc &FePlis nfumegen 1grapplicatigns, AR adsral [dgyice-héts shown, apphcahons 115
1@pp lohacticl @Sutéd BANGIAR dEEIIINS, %Wh(‘(ﬁspleﬂ}@ a8 in%drded @fr rbRBte device

| ocal, ,devi c twork. As s ni cati ons

bet %%ﬁ‘f’ﬁe&%@g pPRlisghens Lganaie %"é(ﬁ’a‘?ngy RRERATRYS applicatigps such as
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evi 0 evl.ce 110 |cat n .

Sak e PRt aLRIHE SOHIF el PRaHSRL LYY digedi Fovice 105,

accorpblan‘aenwcphtmzlstbqr appiigations et thedehptenievienl@ odside ©F the local

110, P I's a r s . di

of Theryact aeskale pag Sl kool ARNLGS o i3 Weice 105 and

cal Ifglnqtﬂciem bé& mey rfraverse acrassanyri el ldm@mdlnspvcakl bdth local and

an apphlgai b%n aJL@ #DYRen&OBS Or other resources

Wi thin the splay,” or any nunber of well known ways

Bf i34 actﬁl?ggrdé?ﬁa ehhegivag atherplieatisimi eminetyoskh|usgd fiorestablish a

oNe cOfniRicatiaP Rl | ASecchlihe (doalC ALVISE,108SalP YbHotB Cdevice 110,
reco%nl ZEd it is not necessary for an |nput to cone

in @RBIGEHPRR i S apan makes appligation grempmy dpenfass (ARl 120 in

di spbcax@anaé vittEusea i SecRpRH | focth r@hSte 1ESick Q 1@haf§19§ API calls 120
he use of APl calls 120 for affect

Acc O I éga b

the? p‘ﬁ? PYICE GisRiAYS S then@mions PRAS2tES| filcatfios AP, AP calls
s ugze mdyafeeﬂonnfrﬂmmlddiﬁhfzatﬂhe\/elsﬂw ﬁﬁ&e&pﬂftbﬁorﬁIDﬂS |n§ove icons or
not ant [ ,otherw se narrow.t SC

b SAThere e hin B d55AT RS PALrE LAl o irge of interacting
suc lné ghdngirg2te glrziténdépﬂlspkay [fsr dr%OorQﬁﬁre(h@bhcdti&h@ 115. Of course, as
iggﬂf%ﬁ ll)eg%ﬁg Ug gOt ne esg] oerna%rlgéu i% ([)Igl E}I} %fe fgreng of API calls
var ildfgn r@@@ufoc éhe mhlﬂhiesmhys pifathe ceripen eispli6@onsall 5 to change.
joncl f y r

F(J)OS Il’%b:égrr(]il ey, U ? ulgﬁ @T{é@p Ic%% iaﬂ? {(Itr z&?ecﬂ;lg tfr® %p%ﬁ:s ltﬁgﬂays of the
cooratienstapplicationy 1 pisdised h@hlapfer @lﬁlsftﬂwe rpeamwsamlﬂ@ﬁ is not meant
or Q@ﬁm@ctc}ﬂ SFhel¥eist Megﬁ%%ﬁehﬁ)%dfﬁ{enm&% i ons used

for ? aying various resources . The resources

165&?@9& carN?‘@ﬁh@g%wh%my&mmcaHﬁ 1\%@4 the |AJvells d@Asan call into

t eXtcomPbaifdis en%ﬁ’ér 86 Swhibh LoRRStes @iﬁgh@§ B&rlﬂﬂmgﬁce{n}ﬁa@ﬁde display

Accordlngly, di spl ay command and _resources

33 g5 cqumands 160 and/or vanous resources 165. The display commands 160 may
include such information as the type of resource 165, positioning within the display
(i.e., x-y coordinates), size and/or shape of the resource 165, or any other well known

properties or operations used for displaying various resources 165. The resources 165



descri bed herein should be broadly construed to cover
any nunber of various operations perfornmed on

w0 e®onees as wel | as any nunber of inmage dat aperEs200HT001101
graphi cal displays of applications 115. [0036] The
graphics set 155 are typical used to generate
rendering data structures 178 for the various
applications 115. In turn, the-tendering data
structures 178 are used to describe the display of an
épplailseé’f‘P GRTesE agy ukyr tfevell ko icprsetest, Risphsirserites, bitmaps, and
whelogtied igagd typesie Ac@wdﬁﬁgﬁwétrtﬁe QAisb Ry UbhirTan g%ﬁga%yra%%ces 165 as

rel ati onal .description t eof . FOr exa , no

Wi t F%?“f]"ﬁ‘i *ﬁéﬁ%é %hfeléle ﬁf‘a;bf?aéibf &8Bfirucd t@ugc?\@n,anmmnmber of various

ot h@perﬁﬁﬁi&Spfﬁlﬁﬁﬁ)Eﬁ e @edetes a_%i %8l a$ RAP Gun®er 6F tﬂ'ﬁﬁge data used for

properties .of thef bultt an, \A{gl le still other nodes

r epPELBIFA VRIS AT APPISRERISY! land i nteraction with ot her

10onIBsht s Tie grasioey e $550\rehypicd] h@edjﬂo?ég@iteqfan&?i_ng dgta structures
ni zed,

appli lon 114 Accordi ngly, .as woyl [eco
t he lggg% : 8 Sv%g% s i@%ﬁat&o&ﬁﬁagb én Jwzy thege ngyi’a structures 178 are
genapeg o, deseritst the rdivipky efpulaamplitdtionr Hiscei mgy Bataree like structure,
ST UGlky; | n then be used to conpose one.

or nor I(Lagilg f%%ﬁ‘é’f g}%%rasregl% O %185 ?%rﬁe’tpom%eﬁ%’ t Pt 5‘%‘?"%@19’ ngr.‘pt“m thereof.
Not &OF Freample| 4 Redet Wighin the data tiee prayseptesdrit arbumdd e&hiod other nodes
19t hﬁEsché‘Q&bﬁ%i%@@%@g@poﬂ&sgok%gs qjg@\é g:'ulttto%e\?ffoili?ee%tﬁf other nodes

the rendering dafa Structures . 0
r et ERETSER Hp ddationshipeind igteppctiont wiithtdtlesr comwanes off Bsources within

Mai eHeadisRgl: ot applitatdl 149S NckbRthely) 19 GRAIESe Igﬁ%%u d, the graphics
bel ow, . this along with ot her enbodi nents descri ed
her &l>at PY Wdﬁe%wﬁgvaaﬁna@%ﬁ otheaw ise axpdatp Ghg Mndering data

Not etridnat 178, wiieh eaBel BEMed tb borhSosd 88 bARLR &i&lztxyﬁ corresponding
e

ynchroni ze th e ri.ng data structure 178 on

2 ocg 4 g{?fltéoenslglbsr' V\fﬁg’ﬁe fhﬁgt‘mﬁ]fe hesinmedigte magrgaiation mesdey of other
st r gephice Iahgﬁagefl ded@ﬁbmémtve, e vicer tgxé génﬁéﬂxeg ddtf stbdltes 178, 185
i ns e e_embodj ment ovj de erelin can .
ef f %@ﬁ%? rlafyéger? code" O{&?’ewb%?lﬁ%ggof fegougessys Jhigipgd. As will be
updéescribedoin gneatirfdetadltiebow,dhis amg vetio@thérregnithdingents described herein
St I gEdvW Br 3Ry Qv ah evice 110. It should be
not ed, hO\INevg}F ; tafﬁla?e(gﬂg?g%grsg some mechani snms provi ded

2her H037kar e Nesethat &y o eppbadimbnt] #rig desrebletthaynchprias the rendering
rengditd Gudahd 18 WatHé QScal RByvicd s Gl qﬁa[te(';g)g %rﬂﬁzﬂ{ %g?ering data

are e%uall as applicable to graphical languages
do FBE™EEAPOPE theyemoteatintseilig Sidat dn stchiestecesexer®le embodiments

185prokided detein E@ANYfRientii@nedioale FBAGE L5536 khedsh %@Liqﬂlating or
hi cal | anguages

are_u for w de variety of gra

oA ot i e ety ey 55 Wprihe smagRP Rl 10. It should
3@t hey nkedwhoyeved thet eldidugh | spmidndsBchaBsmg rprpfitédBlherein are used for

| an } or.di.nal t he.follow ng di ssion_ of .

var FABHER LdE R hort g B8 Shitures 128 Bqob Gebodiments

app¥e camlly acaplisatde w gephisablngeibegthaptib @at support such rendering

| 2ngR0RRaL00RR) 1BEOR! AenRng be AT AOARN A ANAYAAG: e used

used to create graphrcs 3 no
enclSar yde ¥ty 6f srepbighldan@osesipilodingybuspet Htngsd to GDI, WPF, as

3gi rRet by ofRer khewh SRREHdtEStiat tﬁ§ﬁ$ C%r'a'%lﬁé 1]121%151 bes®: i
t he_retai ned ,rmde?cor}%os_i ti 2n at‘gﬁbs r ctaur e %é‘%sf e%fc.ordmgly’
Thethe following discussion of various embodiments should be broadly construed to be

applicable across a wide number of graphical languages.



encodi ng deci si on nodul e 150 m ght send the rendering

data 178 i mmedi ately when an application 115 calls 120
WO ni0g/1042¢1 conposi tion engi ne 130 or m ght sendp¢Tresmat/en1101

178 at a later time when the network permts. For

i nstance, the application 115 m ght call 120 into the

engine 130 to create a circle. ﬁ;e command 120 m ght

translate into a direct call in t he encoding

deci no 150 t he ter waul d i medi at e

e ncolﬁéé&tihe gWaE‘ingssc‘g ﬁ‘&plélﬁ%la}%‘lﬁﬂg‘? gseg o Fﬁéte\/ﬂf?@lcsﬁﬁ“rt 155, note
alt &hﬁtaht: \bﬁcd‘dﬁ@ﬂedﬁlghinohelet 1vat ty'bib@ll}eﬂﬁ&ﬁiﬂeﬂ glrgcﬁ@l éii Qﬂ: rendering
nodu at a cc|1rc e Was ded t

ren er i g CH’a? a stbudt uerfee ai“fél PGP OMRPSHGR S W“SPI“C & Firee). The
tr 683)10@11113 ﬂmlswlh e10€énleddd mgjghe®nd Itltﬁ‘lremmi'uigeiailﬁmwﬁﬁhdﬁately when
\k’)\’geglo n%? der 0 lég%gﬁg ?ﬁ’d %}.tobﬁxeifg)rq}po\sl\%&e e%émet- %3(5“3 o%lg send the data
@ne Iéyt bdater thpeivhen ﬁndletworlﬂpe‘rrdtSf fiier Brvtecd) eapplication 115 might
two daf 18b Fb ¥hd é}%u{é%ﬁ% £ &Qfer o %‘%hﬂ&nﬁﬁ%b%lgﬁ translate into

nmodul e 150 pi cks “up at es e ren
dat & &iractieallinés t@mcod»m rl@clmm modwldel58 andthe latenevoples hmmediately

N dednc HRYhP @it R ®mindtata5d sLARR ohhifie Ritle! mgﬁérnauve model might be
Accordingly, the nost efficient update nechani sns may

be dhHyBFidcpdinndstisionanedide (50 ds notified et & dinde wes added to the

BUShefleridgtdafy stRkweE K?@&é a8 todositih R dnl déthh@lmlxc%%g decision
but if there is. some network cor&gestlon t he system

Wi | |m D139 g56ide ‘?i’b%’efheo‘?%t%éﬁs opdt RioFiitavEhe At medel can be

eV endosdiderk a3 A piiaganéie Seheddas ttlkbeseﬁ&dfbnéiﬁaﬁﬁ bk Q ‘pull” model. The
ne enbodi nent, encod

tran er t In
oGm0 L Ty By EHOGH A P oxheS g modul
gr aplhsoqsclsem ﬂ’(ehgdiﬂetsafrdlﬂ&he( Bhé@ingefaes stk 18! eWhil@Both models

szOu S tw a uﬁ.ﬁ égogcfreg Hay be gag nxtgl%{ey lafg%ed %8? \{12 2 dg{,) e%ccordmgly, the
met ad@ﬁt afﬂk‘zﬂ@lt rpdatelmsclranisas naayi Wﬁbynﬂé&hﬂfenfth@ivdﬁ(x e., the data 178
vv| t

hk E“g:[htség ttggﬁg{n}{évg&%c g? gaS%a%glﬁ? %&Pdﬁ% %re 1st sc*me network
e nc cf@égftsﬁen thersysem Yilledops afpoll reddel dm‘eamtbytneaavmkewall;bxhty events).
di s bé@ﬁ‘ nﬁ?%hq egsqg tﬁé’]ﬁto& %Qél{ &%n@l@g’ th%Qia{ahf}] r ﬁlr&te mbodiment,
deV| ce re specif |ca ata 1 E‘b
Hs eanP‘thP%l Sigisiey lapthl@ rléﬂtcafly‘ﬁﬁésafbﬁn@étfm tabley a:m M@ graphics set

for hiteds 140 @R reBIRAG o 3R IPh it | ﬂhé!ta@ita QTfQP Meﬁui?ﬁlgsthe various
155 for dlfferent gr aphj c Iangua ges. i nf ornafi on

may PRSP eI Seidhin pEaBkrsEet da aF%rﬁmmelgsﬂlé aiasiata 148 may describe
175 <agio®fyped 6RHEIHY witBHOGE igZHhts 10! ABEdhARbFing 06QHEn module

t he fferent fiel ds hi cs set 155.
For BRARPE o RERR RS b S D505 ey hh S £ g ffcint
3Dr atalneﬁer bf diaplyy bﬁpmeﬁdsnltmtamd B&sotleas 16l thél eertidie déwW¢e110. More
C00

O FRIHESE; (BOSHAGP 180 5o OB g oo of o

ser |sailcmm ﬁon Tiells onendmoameng Aecanalitygbly graphie seit Edafaa different
140 t t I .Ii ngs .
e ngf?dshtxé;?aegéae%% %ugﬁ%}&?ﬁ&ﬁm Iﬁgﬁmﬁle%r’]b%(:%%d %?j a3t d”% compression
conveedulgsnt’y te merewerdilyfreqognize afd rappmswnlwncade the different fields
00T i ﬂ%g%l{lggsep“pr string or binary field) wll

typi cal kept as a
For example, the display commands 160 may have strings or other binary

representations that include the type of resource, positioning (e.g., x-y coordinates),

color, or other information traditionally stored or serialized in machine format.



machi ne size word in the graphics set 155 on the | oca
devi ce 105 used for rendering, but a nmachine word is
WO poomaed2icases two to four tines bigger then tpPer/astiooabo1iol
byte size necessary to store such coordinate. In such
case, the machine word should be converted to a
smal l er size and placed in the network packet, thereby
al | owi ng data conpression nodul ¥~ 175 to nore
?fficiegtl gycode these fields prior to transm ssion
o (K& 8}%{» cRvidEa 116 can bpusqd tRaecosniFathase fiehds as strings being

enbewidiein matlfige fdimagralbh ¢on SR BEIANEL AndA0 nbork format. For

des%%' bg o; Qgg fields or resources within the gr aF) iC

set Pot STUSHPE O (R8P 138 Mgt bioppi Heldhwilldupistiivshe kept as a
f or mzohipe eigs wond irFibe ge»paiasp ka,lfse raﬁgﬁié I&;@aldﬂ%@ic%il@ﬁ ubROME Rendering,
150p,gan t et adata 140 for .determ ping the type )
of Pesou?@gnel §rd|’r1§1 THPGE A% TR 6 ST fmys pigeenibsn @?sﬁcgﬁl byte size

1frod o¢assserb te stoire cach wosklinafd edh isvell YapR¢ eS88hidCRord should be
i nf of Rt | ance. sqQne bit are best ,
conpr es sg(g Ebu% ?%én%rns?%n%%e‘ﬁ%‘ieﬁ 8 ﬁﬁ%‘&‘?@g’s‘? ?ﬁf’%t’ thereby allowing data
me c RAAPTS Ftonapeditlel 1§ty mard efficiently atadd didse fiBldb eriviSt8dransmission
to (Aeptdhiote Bevi&S Oy ces 165 as a bitmap and an .
appropriate RLE rrgﬁ be chosen to appropriately encode
sucHOALk ouNate thapether endfodipentsese thhygmphias set memdant 1@6rto describe

14 Y PeheOficlis 5PH:6@8es ofiAML biafhid Sef | GORIands o oiont
160 that.cap be identified é{ﬁglhlaggtr%grfgg?%ky er oaéWS% efficient
basBECHTET 1R EOYPIESHTE SF ¥ sxample aenseding derigipnviodeld. 15Foun use the

exanptadataOli@ for Rletbriind thel 8ol frl @Hrc@S1 g3ER m%gﬁ‘t)od 8bose a data
in a variable %@qu? format, while another may be

bet FEPPIEHI Te° dat car snsbefifer Vel cgmpress shelt inferewtion. For
wheinstageepGione  Inianagizeare Mgt @mpessdd Afidplal ﬁhﬂ&ﬁ%ﬁ eBQoding (RLE)
e

- he f.QuUS, point .in, an arra nd deltas can.
T L A LR - i ——

coox dittrepednd @b lppropristeDREB iRy ble NéHobhe td RpSYopRAEET encode such

CONpL&ssi on, which is typically used to encode a

structure of a certain type based on a previously

encl884d st Ofcourse, Blere hee mame othepeypefofcetdites B85 Wd Kelds for

be BbAEIndst T : n.he used to

descl%iq%g any nlfnberﬂ%%&\g}g}reﬁgég% ?g BFka%?prggﬁﬁ%{Ya%nci%eﬁl based upon
25andhf Ephice 8¢ mefsdata; {dhproiided.n Fopexauwle onp fiedkinay be identified as

Mo ditseenchdSd GAR RGP RGB! kgl Y20 odi ;

decj si on npdul e 150 as r%E{eded. ’Aq}g%r%?ﬁ’ge%?a%’tnﬁeeg%tgegvs%ﬂed for a

use™Caf SPEIYTE (F &ar CAoyHBE e hers P dinfrcan e caicordpd asra gl relative to

parthe pevadustpopg iafanedifaydidadddias ehi ve @éﬁééeﬂ%q'inilﬁssflw’tes than the
tive s only and is not nmeant to lim’t

i11ust.r . pur.po . .
or SEERPEEIRIO S BamPIe ey ke Wirouds|comprassion, which is
30t happiadltyhaasd ho theodeat aaatuge 4449 céiai® B@%agé}%&gpg %geh/%sly encoded
S set , Ot her

tahle 135 arate fr t he graphjc .

e F ngen%fztﬁg asncl)e it @?r]ﬁ?lgfeé § H@m’@feﬁ%%‘é‘fdl jm: Iggta%q 140 can be

of userktqydegstibe snyg stmb&Sof wva;iolasidisplagmonintgngs éﬁgtaad_réd&akes 165,

arrgagqﬂan:tl 8_ .noau a escr, be er.eln

can be .corrollf'hr]] eéu%%é‘?jg’@%%% ara “3%? ?ﬁj &2t ¥fe pPPropriately chosen by
encoding decision module 150 as needed. Accordingly, the above use of particular

35  types of data for encoding, or any particular type of encoding herein described, is for
illustrative purposes only and is not meant to limit or otherwise narrow embodiments

herein.



configurations and/or schematic |ayouts. Accordingly,
the schematic | ayout as shown in the various figures,
w@sgoorabd21as t he nodul es or conponents descri beRPCTES®TIO01101

are used for illustrative purposes only and are not

meant to limt or otherw se narrow the scope of the

vari ous enbodi nents unl ess epr|C|tIy cl ai med. [0044J

Al so note that the net adata 165'%tan be runtime

i nformation _or npile time information. For exanple,

5n d04Bhsi DNeERkh alshqugh ghie geetydasavi 40 d¢ sbewierin suceding dable 135

bi nagpardte fiel the GesphioeREt IBY othBCdnblshRAiiBItA6IRS %rﬂt@:ﬁplﬁﬁ&he metadata
grence bet ween t

5o R Pl e o Tl ReuEen (T e o

t y piveddusympdsibeds bljtsdrilbed chemiosad b®RoLBRA And P sEﬂShEﬁH@ Bnto other
a spec fic. func&%on cal the nmetadata fil

e}
SSS i T CLRRET S D pASEEInEH, e CHETGHIE JaoHges shown
1dec urs ulmwvamndtslfgui@o as Wypiasahé ynodtﬂee of Uﬂmpﬁibrmﬂﬂdraﬁeﬂ herein, are

165 lﬁ’l‘ﬂ%ﬁa@{%ﬁ% r@&%g bn]? and gtet rlxozt‘ lme%a‘} 1!0 1mitt 8t a?hﬁmli%rairrow the

hat p0| tion or rendering
d oescopstofitp/earions #mbd@md@s onkepexphatlgrhapméds set 155

tot 6@14? nc Oﬁisg Q'Aogé‘:3 ﬁ‘la? Iﬂféﬂg@@&'&ﬁg § 6§‘ %Qn %8 Cmntgmgmi‘nffo}ma%fg or compile

|nto the encoder. Instea e conmpositiron en
si miie armagopr dfor exgople] mﬂ?t(tenypleelaetkup rIdielgua(ge (6XML) or other

19 S RLbIC BIARN Goraiady @qufn%ﬁtoﬂ{a9 Ei)lclh(ﬂa IRE a3t 1t § exchanged at
the wel | deflned type defined” in the initial neta

165 TEXEHanghe diffraenos heprees t%wsﬁh@ et Mt ghe m@mspnformanon is

For tgMangl ;ﬁxshéiﬁﬁjd mer&)rr{p'aﬁhoﬁ BEsine ﬁﬁﬁﬁﬁ&gi&ﬁa'ssﬂeélﬁc function call that
ata 165 m ght | ook

exch at nt| the d like
t he aﬁ%tgf gbﬁ %ﬁfrﬁm Jedpemeq%m@rﬁbe encoding
TYPHEetidion %cﬁﬂ.@lﬂ’()( PE‘?ﬁtEﬂ@“\Tﬁd funtilnke Bhddada¥PliEsS Fd-pihed 3nly once, at

2?/ 19%%%QATA§ < CR l\/ETéEATA T(%PE—" 2" >nd§3 | EléD ne 130 does
YPEY PR 2R DAUPRIMYADL0e SEBPOSHijOR a7 Apndesig eng
<F| BoDhaRE-falNSIcENE el METFEER:t Mii\ltd/thle-encodflﬁ)@ BecidiXmodule 150
VAL e" itt?x?x%z ﬁﬁ%?% ,,eég(g%g_?’ I%E; %ﬁcm@p%éynon engine 130 simply has to
QQD@mAqqqﬁﬁl) each .order (i.e., display command and/or resource) in the stream
with the well defined type defined in the initial metadata 165 exchange. The examples
25  below might help.
[0045] For example, assuming that the metadata 165 is exchanged at runtime, the
metadata 165 might look like the following XML file.

<GFXMETADATA>
<ORDERMETADATA TYPE="1>
30 <FIELD TYPE="FLOAT"/>
<FIELD TYPE="FLOAT"/>
</ ORDERMETADATA >
< ORDERMETADATA TYPE="2">
<FIELD TYPE="SIGNED INTEGER” MIN_VAL="-255"
35 MAX_VAL="255"/>
<FIELD TYPE=" UNSIGNED INTEGER” MIN_VAL="-
4096” MAX_VAL="4096"/> '



</ GFXMETADATA> <ORDER TYPE=" |"/> <VAL>12. 8</ VAL>
<VAL>21. KVAL> </ ORDER> <CRDER TYPE="2"/>

waYAzZAeR0K/ VAL> <VAL>3993</ VAL> <VAL LENGTH=" 3PCT/US2007/001101
<VAL>100</ VAL> <VAL>200</ VAL> <VAL>300</ VAL> </ VAL>
</ ORDER> [ 0046] Note that in the GFXMETADATA structure
above two order types are declared. The first one is
an order type that includes tmb1%1oating poi nt

unbers. The second,.gne is an array that includes one

Signed i nteger, oné ‘ﬁ%ed i nteger, and one array of
coordi nates. This netadaFELSOVPE=NEOORMINATERNGEN oA =0

t he encogéggfﬁg&L§g§¥gg?dule 150 at initializationm

tinme. Af

e 1ni zation, the second structure

(ORDER) can be use#/ARRA&®nd orders to the encoder 150.
Note how the seeapgSitEsbadoes not describe the

types, just the values. Even'in the XM

1P epr esentAIOMETADABA>be seen that by splitting the
nmetadata fromthe second data struct (ORDER) less info
is needed to conmuni cate to the encodi ng deci sion
nmodul e 15ORDER €¥REENY/for an order. Metadata 140 is -

very static savia >Hakessgsense to be comuni cated only
once. The order data, on the other hand, is dynamc

data and typi TXPy25A6Ydnot have attached any static
15nfo to kiORIBERE benefit is nore dramatically

not i ceabl n ipary format (as described bel ow)
I's used ?@nggiﬁgggé ﬁ% met adata i nstead of XM.. The
encoder or encYdingo@eviasi-on nodul e 150 can just | ook
at the order ' i1l know based on the

net adat a desé%%%??gﬂgﬁ%e 0 encode the val ues. [0047]
For exanpl e, |SYABLENGEHE={®>g., an Interface
Pefinition or Desqgkgigﬂﬂkkégggage (IDL) file)

[

represent a conpile

nme contract between the encoder

175 or encodi ng de€Y4La200vddale 150 and the
conposi tion enginaﬂ%§g>3&ﬁfﬁgﬁ>contract I s changi ng,

the two conponents

ave to be reconpiled using the

comon (e.g., <Ny

25

30

35

</ORDER>

[0046] Note that in the GFXMETADATA structure above two order types are
declared. The first one is an order type that includes two floating point numbers. The
second one is an array that includes one signed integer, one unsigned integer, and one
array of coordinates. This metadata should be communicated to the encoding
decision module 150 at initialization time. After the initialization, the second
structure (ORDER) can be used to send orders to the encoder 150. Note how the
second struct does not describe the types, just the values. Even in the XML
representation, it can be seen that by splitting the metadata from the second data struct
(ORDER) lIess info is needed to communicate to the encoding decision module 150
the content for an order. Metadata 140 is very static so it makes sense to be
communicated only once. The order data, on the other hand, is dynamic data and
typically should not have attached any static info to it. Such benefit is more

dramatically noticeable when a binary format (as described below) is used for both



file. Using the common file ensures that the devices
opetate on the sane binary data structure formats.
wedog/1od20never, that describing the data at com@i/iUs2007/001101
time will probably result in a faster operation of the
encoder deci sion nodul e 150 (as described above) since
the encoding code itself wll be generated directly
fromthe graphics data descri ptlrfb‘h Nevert hel ess, the
conpi |l e tinme descriptiaon vastly depends on the
Pan é‘ﬁ’ég"é‘dﬁ%tadat‘!:é‘?swéﬂ SP{ML. The engerlgr ox engpding degfsion module 150
Mac fc@s J..@,ala,oia et 148 Qeliek &pd @hd RAvil1kGo W HARA ShPfleMdhth i€Soription how
By usin one can define both the machine form
strlﬁ%f’ﬂﬁ%ge d’ Y& encoding or network code itself. '

[ 0046{]47DnCGFdrhaca&n:ﬂé’ O@theraﬁ&sd@tgq 810 rmtreﬁs& ORfihifn h&s Description

encqded on%%glg i el ds Wlt in the Fhl CS se
155, PR (@Fesﬁ‘i‘ta'“bﬁ‘?“a@ Sape § acb %tw§%1hfhet‘%5m°def 175 or
ohe enerdidge detdsion enclitld 1i0ese] thbeympbstisie eqiid @36.edf the contract is
usi ul 0_and t.ed owWn | ra
set Q%@%Rrgg ﬂ% &8 oDt 8§tlgt%la on oe%egﬁeﬁomﬂlg% {l}gg °§'e(s ¢.g., IDL)
t o déneVsing t@ ¢0®mietr filkkgengaeathst the cdevices q’kﬁﬁmt b@athei samlerbmary data
syn [ [

ocglﬂ\@c}:ﬁ% %Jgﬁi{ n[q%% ﬂgwcg\%& | {S d?sg:%lg g Cf%% a% complle time will
st r PEQbably regat léa!rfa@tpreqperﬁ@oe@ﬁﬁ@seeelo®u d¢pmhatnoﬂhle 150 (as described
di spbee) ity e hOdki &%%b(ﬂ
ldl Spl ay)102 r gelp ned: eln th Q@@lrf@«tll?g% ;%%OH d:igc{l?tﬁ%m the graphics data
appldptcaptions Newerthelpss.t the ¢amnile Hwo] @@cnm@n vastly depends on the
Ac c odrighilg Weed aFof Q&nﬂb‘fce fn @hniter LERLEnAENs Con bd Bsed 5t(5) define the

|ntera%ts wi.th display 102 different graphic sets
can SHPRIES ¥ fitiees- ar%V SFIAS FBICTAS; OpF &9 GigERg bty dhe maghine format
for s&ymﬂeraaalﬂzddi@oaxhgofﬁweﬂddage dafi@a str uct ur eS 178
({4%349] ; not her ., ex I ary epbodi g (g
ST '6‘?’6 & PRPTORSIALT TR 1> Se‘%,"r?sg ?P%éf)}nore fields

be et ﬂ‘lﬂ:@'ﬂp}hd&w&e ISSJ,[lﬂ@sretf&(Iﬁs%E gﬁpmngs batIs3) @t dehito the remote

re 110, For

in :T;al gf? ?ai? i o}ﬁergfth?)ﬁ &% g?]cr? g@ ¢ ‘?Sgeﬁid t'%?g o548 3R jrogenerated, as

t i msheveireghpldes set 19 Ayped cdabasidonprgiesioSranaye these to generate

negqt d re

de\%? Crér?&e?i g *ﬁg\ QtuI’ethS tﬂgtqg 1rh§¥1 Qxﬁthemg {enlagnr\lﬁ gr%a it_rw:ture 178 on
28endks locl @GV’P@ dofenE@mmghlsyp@bnmdata mqﬁhe riﬁ‘j carhtmn fbe composed

I NClsiidedad tﬂe @isbla ?tanf:r ﬁﬂ’eadaln%@h&atg %oﬂ)lﬁgg)ﬁféﬁ: %éyc' f@ representing

145. This list of avail encodi n
can tendisplpes ofsidg aBpll@ﬁe%Sdithfra@dh% ithl dayingl E051 58cqondingly, as the

Cho@sdrgh ihBGeRBR! @R{deal10 19@%%% aipla EQOMHéﬁn%%éphlc sets 155
for coggressm fields within the graphics set

pr eFFbBS BSPELEEMMdEods 38 BEﬂV‘Wélefqﬁ‘éﬁd Ereshegeniging the rendering
3avaidealecterre @dg,nigsnechani sns 145 are negoti at ed

bet th renote device 110 d the | ocal device 105
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of data conpression 175 that will be used.

Nevert hel ess, because the supported encodi ng types 184
ware@7dei2er ni ned before hand, the | ocal devi ce ROBUSEN7/001101
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protocols (e.g., RDP) allow for caching of resources,
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[0056] In yet another example embodiment, a mechanism is provided for
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def ‘S’%ﬁt E}F%‘neq Eg GROYT R 1Bt Spricupicsongses thak 64 Be usedips that are
3¢ ondedigatedi g bqthph@hcdbdetm scad g rellaetescle&rbtérasku&eel 10. In this

150, ce 165 data and,the ata

necessgr t}?o:}oé ﬁg?enﬁumeerr?% 3’5 $RS 1P ge g‘ €18, Cal“ﬁn display

t hi ‘é’“\ﬂﬁy F aﬂbﬁaﬂ@éltﬁerbat hiﬁ Fsesadlascthe W&E’lolwalylﬁxtibulﬁﬁon icons 136 may

or gk g@&ﬂp@@alﬂ Ilesd?l%e&ql?ﬂ \Whalt %al?gea%c%g%teg P%c? u gth? gemote device

deci si on
140t Mk |$l%‘éﬂy,e'cqt9plrb@a 138/w|1thwauaw tvmpmocwspt tcshe darbalso be utilized.

s hakgiepdlelbRe the b rn@66n Bat f;sorggﬁli}ﬁgfed or otherwise changed on the local

device 105 will need to be sent across the wire by embodiments previously described.
© [0066] In still other example embodiment, the above encoding and other resource

selection mechanisms can be implemented as part of a single component. The



[0067] The present invention may al so be described in

terns of nethods conprising functional steps and/or
woesfionzet i onal acts. The following is a descrP@L/Uswon601101

steps and/or acts that nay be perforned in practicing

the present invention. Usually, functional steps

describe the invention in terns results that are

acconpl i shed, whereas non- funct%%nal acts descri be

nore specific actiops for achievin rticular .
FesarEHass {ngagheaehBomgRt £ oRaPretdhend fi grplioation or composiion
non-ehgﬂﬁet e gk:1S c&tﬁfns% Y ab Ein@eBes idbREItON 16i1@iag@ dikeNIBL. or XML.
‘par r order, t esent i,nventi.on is .not

necalEHnRIoR] PRicemtrt i B Py RCTPaT P AP g 150 with both
c Onhemt‘deolr650fatasilﬁlpﬁe ambld@fa laotnscesEa:y tfdstearfﬁclbm ¢iwedothe resource
st eq%)S a?rg 41%% egy(l:,:aschlag ! h ets?]&ég% (Ile(%q lr gétlttor ogapl ggn w111 lf'xot require
B)uc fentupdate to PSS d&slspmemdulﬁsl%ﬂ rendy o mpdiate Fi e mmadata 140 will

l,
2 A OB A SYSRL c
des dPegHli onThes IF@SQB? aeventian wdyl alroc hei dnsetiihogd rreft%lmst of methods

cor r&%ﬁ@&g%&kﬁﬂ%&% ahd/OMAdnL AR R al £1D-THR! HINAY 1s a description
ref erence to a specific elenment fromthese

Fi glﬂfe§epss Orr é?t‘é rtbaﬁc@gy deepaifosped gp RTRGtiging Hej prsent invention.

BUr NO%ERY, mﬁeuam 8khs MRicrivBate tehtidh tin Oferd NG Ve8RS that are
narrow t e s of t he gescrl bed enbodj ments unl ess

explF°ETEP he ’a ‘EFaS [ ]‘cqﬁin@]u AE1S2 dpSCpG  Mgee SPEsIHq Ggfions for

di ag{c]:mvﬁlgra p&rﬂiﬁh}ld?@éhuﬁ()@dmﬁug!f thé G bl s?ﬁ@ &di/élglon-funcnonal acts

graphi c,objects for displJay on a renpte device

O TR PR S L oY acrEHit echy v SR Hivigion is not

an appespily direiten 60 giyn pariedhnsidstihg egabahibi@ation bf tskPs and/or acts.
p I h| c used. .Meth ude .

%Ogt ch')"?Ih 8% é@% en(g);tl %ﬁ% BOT ST 8 sefg%lnona(%l ocalauase (fng"g 18 used to

For ledaanpltl@ deajypl sreeific onsoflsubh trams.be . execut ed on | ocal

devi 05, A%%v%%ﬂ j @gntmgcll 'H rjeéj Q% 1%1&Qrageeﬁ§\%2ﬁaegr§ns for various

gr ap di spl'a ticular grap
| an gqm’glélano rendao§pll@§s af the peqq@ttemtd@mooe The folpwing description of

gr aphjees Ilw%ﬁ%cmanﬁ%fadeo &Q&es M!%En %&H@%Mggﬁes 1A-D:
of currently known or future graph |c | anguages

ket Hothoyeh rsfesence fpas Bednads t9ca sercifie glemerth 0211@1653 Flgures such

gr a%fe@é‘hc@@href QEedafd?alﬂlhbtﬁdﬁlvérpu%&@sh b ARNAHAAS mERMt to limit or
exa encodi ng deci sion nodul e 150 nayrecei ve
by

gra SaPreBEhe Fopg ot drTiPet e‘ﬁ?%ﬁmtg uplgsagerRljeitly claimed.
wherjeoept heFMﬁ&pm QRstges hSHownalapgfias f6i apindthod 200 of efficiently

165
Cor EHSER) e Ris I of SRRRL AR TR e e S PRRBb s ppning on o
gf tlhenl gteapbilgsdﬁemphmg dnodpprdpeiagpgidodimpi meachaditin @pardless of the

re v t aty .t i Spi co nds
nq&ﬁcl uo%g% }]lg?gtu?'\ges %F %d;t l\éeetlsq(%?i Og 1391}1 géso ur ¢€" i%n executing 205
t er rappbi¢atiopés) ton@nlooai dgvige-s Phagxamypile @ppliations 1 Ehmpe be executed on

Et C. 10£ fd%ﬁ@é 169%@1&@19 e zh;lﬂﬁcartﬁ LSC Ee%e&@é’ a Qﬁgﬁi@g gﬁgla9 —based on

nOwWn resources suc I cons prit
bl t rmpghc@pr giaphies fraguagencfer dlsp ay at a remote device 110. Such graphics

35 language may include GDI, WPF, or other types of currently known or future graphic
languages.
[0070] Method 200 also includes an act of receiving 210 a graphics set for a

particular graphics language. For example, encoding decision module 150 may



[0071] In addition, nethod 200 includes an act of
recei ving 220 encoding data for: (1) netadata that
waleacnod2es contents of the graphics set; (2) eprcDUS2997/001101
type data that describes data conpressi on nechani sns
supported by the renote device. For exanple, encoding
deci si on nodul e 150 may receive_the graphics set
netadata 140 that descri bes contents of fields within
&: h|c ig? used for assisting data
S BRP GRS 335 e PRI eTeR GsclrBgHES, Wespin dhss graphics set

t he 1gs amndes display Lomnidne) Wﬁnd/&&eﬂftﬁél@é)Q%SS@hcﬂ él'-‘étpm sets 155
that this n or m.m

in nO te
seri a{ i %é‘ ¢ dgfior TS gb %Il?afteadp%?’?‘r?frtg? %”Ph’éﬁ F\?@%V f°roq“e FI?Ph"atm“S
conjlihom enermie ddvmg ldéci dloen tmiD drdse dlﬁﬂa}m%ﬁmhﬁzﬁ&é \fl%y include

| 145
a ;oﬁoépefr'ggrsm @l}’ag 'd!as%\t}{)g % ?é%%ﬁrgé llxﬁte Cpé)aﬁ'tﬁa opﬁsjéssp atz% qofor shape,
tg esetc }f’e:@hjen@attaatdbﬁ}ﬁse@swonam kramms o8 well (powh eebolidées such as

t he 0 can efficient
corrppg’ggltlﬁ)g[njzzg&f%g&% &a%g Eh St 155 as

pr eV@E| y itiope meﬂ{o@m] m@aé@obmmcttdfeemngi |2ng encoding data

d
et B A e T LEE MR ALR ) Beonipg oo da

por thaqescrpes data @Oamﬁse@n geqcharfigps e;mpbda by Uhs echotpaievice. For

lt he ef@ﬁ}ﬂéladrﬂoéhﬂg defidioh REoduleSt 5(p£1a§‘\‘<§:|ekv% bt gﬁ%ﬁﬂ:g 's8Ometadata 140
ani,sns, 145, encoggﬁgl?dem si on” nodul e

det FrIRETRAS FOTHERtS, © 4ty thengaphies sef A95Wspd forpassisting data
ef f cempratdion @tﬂﬁﬁlé@ l\ﬂartbelﬁrep&f'El'eﬁt'ﬂﬁc ﬁﬁﬁ@%‘ ?ﬁ% set 155 then

155,19 a}73 ure lllustrates
ef f IEFR A&7 isP 3BT (O} NP 3 s pegpeal dorm may be ina
dis pérajdzﬂbmr msérmhz@:pfdrmc aAlthﬁﬂlvElyD Bt R¥cEHurRtibAC&coding decision

ev ¥159€ rmne ) ource for the
29 ?I 10% ré ouid Bé ésttg r?% at/%ﬁpt/‘? e“P% g eghanigas 145 supported by
I\/Et ﬂ@d’eﬁl@@ devideudds Hiis asdodbig §pedath iwil cﬁﬁlﬁlbe the data compression
ap pHeQﬁeﬁﬁsﬁ&( %}i}gﬂtﬁgy Ibgcﬁle gew C(:"devll:cc%r §§I e&?lgcétm_fgo §n efficient

applications e execut
eac PPfélPrem&:fbrPg@&memlgr%pmandHWWmddsmbed

tra f ti HhslPoh ﬁfgoén%o&’iﬁ 'dgtg ﬁ%@vedgr aB'hg 2%8 also ?glgiles an act of

i ncl udes an act of reCE|V ICS Sse
2% ncﬁ?ﬁmn’é}gs?éﬁ &%) apprentaid (est)odamjmgqhanemﬁor perftiohs of-OE graphics set.

exapp exarnge0HLRE &iSml BleOMmeBRAY! fuolala tﬁ@ HsP erUJL% llﬂ?@ encoding

with resource manger 108, may receive a graphics
" 155PEHRPISMmSC | ﬁa’ese“F%%‘B%r desasiap gapdyler 120 sypinaleteominanddat  data

160compregsioramediles DS wale ehdstlefRRERY RS vali®dS hofions of graphics
port ggg]? of the graphic displays for the applications

115° ‘enot e device 110. [0074] Method 300 al so
30 nclo0d®s aFigce BQﬂuS’t&CeEIaVﬂano&; 360 E)E&ﬁibﬁ&ﬁyqaﬁ&rﬁ)g feraphic objects

(oA 02 B s b RIS et o

andybat (i pny) ms@urbczst §0r| thé Gippitation . shMiﬂebas@@mtﬁltﬁalrkMote device.
8 r ec at a

r esﬁé{h%ﬁ %%ﬁlg&e&lﬁ% acw nv§0$ ?cgggxiﬁ C%n iégcal |§8che For

determning t I Very

ex afignele, applications di étrugy tbabilxem&@ ondncdd edeniwedldsy ehdte of which

39 €SQUAELEes TRAGE HlSE’Q?S $ transmitting to remote device 110. Method 300 also
includes an act of receiving 310 a graphics set that includes display command(s)

and/or resource(s). For example, encoding decision module 150, in conjunction with

resource manger 108, may receive a graphics set 155 that includes resources 165



determining the delivery status of resource,

corresponding to the graphics set 155, in order to
waledognmizne i f the correspondi ng resource (e.g.PCT/US2007/001101

resource Al 14) has been sent to renote device 110

and stored in central cache 128 for reusability

pur poses without regard to the é pe of resource

stored. In other words, resourcé&S of various types are

store mnth the central cache 128 such that

Het é?‘g’ 5Bl M\?‘% QO\iigh 478 19 Peateddnirepdgring at least a portion of

homage gﬁﬁhns displaywhi@nhsipplicatpnt heson Netoge ddvade tibe | ocal

deV| r e, device 110 or. may,  not us
msch[anl ms ?\Ecbf‘ fgﬁé glsp H‘édwgﬁﬁf‘)?cgagbeﬁ%‘ﬁ%%lérfeﬁ%%ee%ﬁw for: (1)
by clbhémgstaesoinfaemtion;t 2V a&;ﬁﬂoytedii dpplic/ivh $ifé@Gation; (3) system

[ 00 ther i N
fes éﬁ%“é{ﬁrg}gﬁg‘ %éncﬁ O(gsjwsﬁnldté énef)n%atlgap g}gq;? g%ecg'ﬁ:ﬁ 1}1 Crgstoufﬁe? manager
1onf drOﬁatla)owcmZQ rfsonred élamﬁn détergniviegd itlcad@veryesatus 028 resource 165.
124 <TICRY vice 110 in

128 SR BAFLL B8 e | PP SRS RSB AR s 08
t he deé%@um@ﬂfer@mm etatescef] regpovdeceorie§ponding totthe graphlcs set 155, in
WOr Q3der! th d@@mmteh? tﬂe%&o@&%g‘}@soagcg (?g 2= réégﬁrcla %Pltl) has been sent

device 105 have a simlar or
i nsttareraete dewise |} ¢ and wereddp ﬁ@t@hﬁacb@ 12’6 émrwsp@atx prposes without
A € regil ¢ RAyH of REoUr8IMbRAJaN iohifer %sta%oﬁjﬂcésol)@ya‘f'fé,us types are

such t hat tSi‘hose resources don't have to be sent from
t he SEBELIVIGE the sentepd cache; 178 spehnebhegarpeengoussigagrces will be treated

dediifi attRchogesRus Gas wma:y stoﬁﬁé t}ﬁﬁl ANRO 1€ the 18cdl ibVi€e PF and remote
| bar,,,.or sone ot her i can resour ce

ato
2 PR 110 hel Sl ok dingriene e eyt R Bever, fragmentation
enc aﬂun@ byeacishgresomoesl it bddtipdiffepsiouizé£ manager 108

an re§e|v§ S s%en1lln1tat gﬂ.iggornation 116 for

et e[ PRI ng PFChoFtaeate division, modlp ko Osfo frsguige manager 108 may
pr oge@ssl wwplpyrisd appltcatwre hnfomadioni 102 bl @etesdibingt Beticated resources
SC9BASTALET kO S8 Wl BIRLER 3 AN o s
su bw&fmﬁ traysferaing theores‘mree i‘mmbtm twiatiddviar 1G5 hhrothgisxt/aﬂs if both
|'i mtﬂ@'i‘én‘?&é de{':lgé 1?6 QH@ lt e Io@g‘l c?e@%\émlolSrhaEE %usr %llar same application
full resource set Shows a curve 14 %
Ri ghnsalipgh M'gurﬁ%/orbémﬁl qastbe s@nﬂﬁa%ﬂphamdaﬂlcateé ou rthﬁeremote device
Set 1188ardh@tp1RRlay such Ghatd@Ssetreb dideds| (Rﬁ]l tolfnav%htﬁ ﬂeogé?illg from the local

npl i ng set as shown from curve 146. Note that
par " Hexiee 185 a dcemofdevisee Prebgledisaied arspussenmay duelide a border, a
r ensite @h&vmeom;y JrNeiedemb FORPSE icoH M6 sout®S B8Sdard across both
or ot he{ﬂ qu forms. Also note that the degraded
ver PBH°398Y udes i naccuracies of col or, detail, nunber
ng s[aurr]rzmg pMogdoz'er @mcamh@ﬂ?mm@awmuﬁl 15woﬂﬁ@6@datma&ager 108 can
ut e r ade vrS|no esource shoul
i nclailij ereéﬁ%ug fq?’bﬁnfi"gn%ﬂqn 3%; fQrs dpterppiningeif portioris of a
r ennc%)uctevslmeldlﬂé) ptograseivelynieaetd eenate dedee @10, Fuich R4t a degraded
not & othat e checkb
oh Sl oL e rEARMES TR 1 o A SRR, ol rion
t o iane erbaequenily $ent kresave embendwidthtor ptwe bystang litfitetiéasl [For example,
‘ !528 QUTsH6wn i $ahle I B, deﬂx‘utﬂ g&&rce%? 44 B9 965)S) Q0vIR9Y WGk a high

or resource manage
sampling may be first sent as partlal resource set 148 that only includes a fraction of

the total sampling set as shown from curve 146. Note that the partial resources that

are progressively sent to the remote device may include bitmaps, curves, meshes, or



receive visibility information 113 from a resource

status table 112 that describes whether or not one or
woreeeg/16esobur ces 165, corresponding to the grapPTUSBD7/001101

155, can currently be seen by a user. Such visibility

information may include information about a Z-Order,

transparency, mnimze/ maxi m ze_state of the resource,

etc Accordl ngly, resources t hat? ay not be visible

qj Ia%%dins dlngtothe renote device 110
ant iofheh AR HSa nese thihithe dpsradrdavereien vindyglasginaccuracies of

[ OOZ8]]or B&feﬁl;i mbehef kAfSle Rt &% Viief Gmhpd g{izﬂﬁﬁ Id@Pradation, but the
ncl ug s an act_ of sel ecting ortions

ﬁ%‘a a"pﬁ’ﬁ‘%" Qthe Fesouieh shonid eludsy e’@ﬁ“@é rm%flmon tpadey a user at
u p ?mhd fesotehdanécedEl0i M&nggﬁizatthiéreéﬁiﬂw OFlIrﬂﬁr ﬁ@@'th&g.ﬁé f¥ource may
in tation dat r visibi
oy SRR, <BSBST b B R i LB M S e
P elintsragfwitththe diesplvslyout cavaixing the fu}Ii(‘rBiduﬁd&S of t he

I esQyg79€S) ed for e G ng data

n‘gr essi or%wr?gg %88 c?g%g[c%f)]‘?@f "HGUT 165[2)?10 |‘iefcﬂlgTer 5’?‘%@6’5108 may
rret esdive 0sibilite fitfonatinnl ¥13s fuouhe aedoniaegstates dairié rig2 dhdtadescribes
str i S
e SEer A e of rRDFEBhC0 16, AR IE R D B 155, can
dev icwgentlygle sren4B0 2| yser- uSueh aisibility informatiwutiapgnd0de information
18PPhb&At i Ol HHerd ntrzﬂasbeggﬁéy A8 e/nla Q{mlgé( %m% of ¥ 1 resouree, etc.

previous|y described, appiications 1 e execu
on PSSl itesouass thatmpy get hmivistley éwefr%ﬁ delayehifesdnding to the

dat gersdte dSkite B0 dntd b@ﬁdvﬂdmaénb% Bt til ERRAEGSvibwRguage,

er e data structures that maintain
Stad7RLy e P B S eSvaasoni<s ibpHtics. BoHpAS80 doudes an act of
gr apéleding 320 poaionk of ﬂﬁ@iﬁhﬁf’det 37 $ncblith g0 Mn LEXP %rcﬁeydsgg upon the
400 al cl udes _.an act of

0 d
b e BP U ARl St SRR e PP ALon, e e aer st digitsgion data,
andbmd/onjwsmlmy informaridg,sportiby oemngﬂapmcersstodsslqle fields of the
deC|S| 150 an r eive

1
i nc u88§ Kl %main or oot ands ti%desé’ﬂ’%?% ’Jlngéebg‘;‘ %‘??‘556“%‘11“3 using
Thed@taspﬂnalj,essmnmddbs 18D may i ncl ude pr opertl es that

des a; r on| n .

SeSKUISP 5RO 585, LRI BOEL TR BT, i
28] 582t nETugHBes aﬁrectaen geenating| a igraphits Adigdeadat @ tdnatte device for
I'nChyaR st hsdasGid PL aqgcﬁfdegl'é@pﬁieﬁi%d%%b in ﬁd’es %4 %Eﬁﬁclf%kecunng 405

encodi ng . deci si on nodul e may recelvet

set 2PRUCAERNE) amp l‘iq"}bfle‘ﬂ??cl Emeagcaalp&ess:ptemu@ln cbrfscrfheé,l applications
Of 1 e n@ aph bxesute @ lonlfeall devRE 485, {deh 33SBth bbGrates rendering data
reSS| o&gjméiul es 175 to.identify a type of
st r %%C&FES r??‘lé?fc%ﬁf&*&ﬁﬂwu%w@qhw piaip gade glatgfstructures
3gr apiat enirsfh Staldibor frédoutbes 165 B a@u8dhioCedn@it@s! @ @sphidiatisplay for
the d i a Onsqgge33| on duI : 75 can nore readily
recOgni z2&8n PBRFis 1”8?; encode. For exanple, based

on {0980)et Meﬂx@d MO alsdwmciuded; da deByf heceiwiny e el ghapBits set that

mac educes_the Dbj.t ..

o R P S )57 8455 N Rl oson

whemoiwle 140 [viam eeCEtylergraﬁmstshetSS ﬁlhlenﬂnﬂ&dﬂilﬂay commands 160 and/or
35  resources 165. The display commands 160 may include properties that describe a

resource 165 in terms of positioning on a display, size, color, shape, etc.
[0081] Method 400 also includes an act of receiving 114 metadata that includes a

description of graphics set. For example, encoding decision module 150 may receive



140 may be used for encoding in variable length form
or for delta encoding used such that only a change in
W b@7negour ce i s sent to the renote device, whPCHUSENT/001101
be encoded using | ess bytes than sendi ng the whol e
graphi cs set 155. Mdreover, the netadata 140 nmay be
used for an inter-order conpres? on mechani smused to
encode the fields of a certain épe based on
previ ously. encoded, st ure of the sanme type. [0082] .
Rot &b BapHEh aPt staiin OIS Heljdsre Sy rigm ekt ol araphics set
to 1158 igoaRhicassBethe tomprdssion ﬁ)oam@h @75 to/idestdtly laytypd6f structure for

net 155 exchan e is vent t
desgflljei Q‘b‘ tc‘ﬁgme%grg ng tléer g‘b’ﬁﬁq& og & g B% for different graphic
or déxrptiegesnthatd theodata eempres:e&) nuslek:. 17I5heah &ﬂﬁhr@ﬂﬂp he@gnize and

t d t.h the, t
N N T T
@t tchiveeried divim friachine fisineh Gosdwbikefoappwhiph irgtueestait &it length of the
Com{eﬁﬁsfbpgeﬂggasegregs?én attlggh o aﬁgﬁgr@acg n%qgl%g ﬁgrther t] e metadata

order, etc exch ged met ada
155. 14[) 058 3e Bad &t e@wdmgemr\@ceblv é@gﬁeﬁoadm éor debia hmdm@cused such

i nclypd ontyAd! cl@aﬁ% e Of me @&gq{c@ Gs 420td the g0 fde‘%gg ﬁ&P&g%% encoded

set. For “exa enco deci si on no
upoh‘s'tﬂﬁéesg Pa}sﬁ F}@n§é¥dlmﬂlﬁd§l°h3 graphies gt 1 e Sdpiepesy, thhmetadata 140

fsi elnslsy B dsBil orl SAGn@F-BR1E 6SmPRLsicoRedRRisHSRed H)Céhcqaé the fields of a
for encodi nﬁqfl el ds f.or sendlgc? to renpte device 105

and SEHB RS Previgusly rrpoded siructure et the sama tyge. 185
bet yees2)t heNbreandt tHdmeadsta tihe nfa@@hﬁaylﬂa@bg 8NdcBES to the graphics set

F ot dE, Smpl TORPh i dpaHeniLe b S RRGS 1 Do e gvent th

pr eslemnbbm\ﬁmtypem ofrayaphizs et SN @kb.j GrdetshemnwRes iof i Iré‘sources) used.
or w t hout arti fromits_spirit or essentj.al
{c?h aracr eef'afzgtqr 1CSTH f(}%s g]%é’f%%@ ntg e (qroidppsifier).  The

c onsncetivg décnmaxh Imcrdak:p}ait)trs thetl ybléiso Idokustiliiatideneifinshd choose the
: ?(I'::ter ?%Fﬁht%tda ca e %S%Q'?chdupe 17t5h§1 I g\p/I%E}‘latg rénco%il%?rder etc., based
thar?nkﬂ}e mﬂﬁl@?ﬁe@@gﬁf@md@é@mléﬁl on Al'l changes which

hi
h gﬁgclwglt] rr;S nlg%ée%ﬁ o'ﬁecgg 'r&;g Vr@g %éeg?da ﬁr{%{hoﬁ%o ﬁélﬁ&%yan éICt of encoding

¥cogdo disMa the E;riilahlcm set.. Fop eaaruplsx erichding diecisiopunpdide 150 based

SYStu@bn tft gFRSHO get%{etﬁfa{d FoeRdtl déscBELHE PRI1E VAR fhe graphics set 155
obj ects for disp %@on a renote device for one or m?re

applFR ateottshy Gﬁﬁu FRoding dicds duy pedingy ieiaemaptei Agvigy 105 and

an amﬂ&ﬁma%efemgl &ia @E@J’r@:@k STR! @88THALARA 85 & 105 and the
type of t he met hod conpri si ng

i¢s | ang%a e us(g
exodTEPgL e oI E Rafip  Heh 9 GHEPH & EFBEF JEHDCE. the remote
®ac Rleoke W0 &y theapiiaitRms a1 r aphi cs di spl ay- based on a
g:\r”t[b&é#] ar % Bpelsg nlnfaerr]l oy eayfl:(t)er 3191 oc{0 eda }41 ggher speclrpg: f%rms without
departing from its spirit or essential characteristics. The described embodiments are

to be Gonsidered in all respects only as illustrative and not restrictive. The scope of
the invention is, therefore, indicated by the appended claims rather than by the
35  foregoing description. All changes which come within the meaning and range of

equivalency of the claims are to be embraced within their scope.



receiving a graphics set for the particul ar graphics

| anguage, wherein the graphics set includes one or
woneg/16@sour ces, one or nore display conmmands, PGT/UBDNG01101

whi ch are used in rendering at |east a portion of the

graphics display for the one or nore applications,;

recei ving encodi ng data that ing¢]udes information for

one or nore of the follow ng: (ig“netadata t hat

descri bes the contents of one_or nore fields within

the graphi cs set used for as§¢%ﬁpﬂ§ one or nore data

conpr essiwachbatul es to nore efficiently conpress the

graphi cs set than when the graphics set is in nornal

form (2) encoding type data that describes one or

nmor e dat 4. combn esdistohute® chmphsings s;&ttmncrr ir@thoBYoft dficiently encoding

re e r ecting an Gl ent conpress.t

or%{r e%gerﬁggﬁl ?:og dé%%y ana g‘ dﬁ “ﬁe ?f PTENE d{ﬁg)rﬁgj’pﬂléct%ons running
1r0ecéhh\/f’e@cald@ﬁtvelemmdﬁgmanmgpquranpmpam @ngdidg mechanism regardless of
nmec gyﬁﬁ oJe]s of t.he graphics
set. 2. %g&&ﬂﬁ@%ﬂ%&%&d f Hﬁe erceoml?ntsﬁlé one or nore
di spl ay E%AvHpZSNG ﬁlcllﬂerﬁe@pbmom omp lecabdope; tachoftwiath generates
desgr ad I 0
pOSI tél'r%tﬁlll g 1%%@;-[—9%86% r(‘)g;a’e[fagi?czugafr g?%%lcg Iar%ﬁgéeh I’or dlsglay at a remote
The %¥ffod of claim 1, wherein based on the netadata
8ne or mMuRiviMg hhgapiied ds Rk &he %Qx\fﬁﬁfa{" l}%ﬁ’cg nﬂaHBfagé Rerem the

format .10 netvvork format, which reduces
of EHPMGASSIGRCIHSePne o8 mpte Fesputses: pae %‘Bﬁﬁrfb%%b@maﬂdé or both,
t haﬂthlﬁaﬁeld’QedTﬁﬁﬂlnﬂﬁnfgoz[t%aséa poRdn&Ethe gragfncg la my]for the one or
V\,herel sed on the netadata, one or nore of t

fielt %\prg 5%&§d|ng in variable length formb5. The

nmet hod ofeoeivmgmﬂaodvﬂgeda&a ﬁhh&&&lﬂd@hr&'&ﬁ]aﬁsﬁ d8RbAe dr more of the

| di t h
zrggstgcﬁl}oggﬁggﬂlg dtagtstsﬁt gels‘ér:%etsg %cgl}rt]; S gw(%]ileg )gxg%;?ng%lds within the
enc grhplicesieh ng¢Cb dor hsistisg tdmat ors evoth ﬂgtat denprbslion modules to more
gr agﬁfc%ﬂ?%gmpﬁess H& :t%gl?cg%gt t?xan w'hen ﬁ:nlg Sgga[pgﬂ:% %gtég ght?ogmal form; (2)

on th a an | order co

i s guedingo tmecdafe that descrives enef ot Immré | delted Sofipreédsion mechanisms
certS Ly s enc tructur

of tﬁﬂé}@gta rreﬁﬁ't {;1% l%g'xo?g] ibL %X&h Q%Ec:dt%lxg :? gﬁ%ien§ \SRMPLESS, G%ype for the
2 heg@ﬁélc‘éﬁetnﬁ}de dat a corrpr essi on nechani sms supported

by the rgiRbeandgy &ﬁoﬁﬁ? (ﬁ%g%éig&? dde%ﬁr?g ah %%ﬁl‘opﬁgg encoding

renpt e device at connecfion tinme, ‘and wherein
enc BEFhRIST (95 SR SHMeFORstiosof tha grdvicsisated on how wel |

each conpr essTRAnFRHAET Q4ht OMREI&ERC e LRE o8 InVRD dis lay commands
set. 8. The net hofl?ﬁgf claim7, wherein tﬁ

O B3R BB i Piore, Bopres 155 Sris b BE-TPHEF a6 Brt e or more of
3por pospfionRigon &/E’Eﬁiab,&i&dcoldfﬁﬁshaﬁ,l:, ZI P, LZ based,

3. The method of claim 1, wherein based on the metadata, one or more of

‘the fields are converting from machine format to network format, which reduces the
bit length of the one or more fields for better compression ratio than when in machine
form.

35 4. The method of claim 1, wherein based on thé metadata, one or more of

the ﬁeld_s are encoding in variable length form.



JBIG DejaVu, or other well known pattern or
statistical based conpression nechanism 9. In a
waelr@rnodaut ed conmputi ng system a nethod of ef fPCT/E8200y001101
rendering graphic objects on a renote di splay device
for one or nore applications running on a |ocal device
by determ ning what (if any) resources for the one or
nore applications should be sem8to the renote device,
the met had conppri sing: executing one or nore
Appl i cat Pons ohe dFthad|of el d, vehsaein obasadhioph the metadata a delta

g enencddiy Priaedbwh tHasSEAY Shhfde iha38sdHrdd isR8nt 8 e remote device,
devi ce; a graphics set that inc uf

ervin
o SBIE1 P b° FhR DEBE o Ve HOIEBS e Slo P e RRBREIST
or bot h, éwhi ciThanetioglest dldimr E,Wélﬁl Bastld dnetﬂ§tme§adata an inter-order

por n _of the hi cs S s for the qgne or

ap pltcéngg R H %éslp'b n‘ﬁe(?to %L?P‘X O ﬂi‘en@Flﬂﬂ%%a certain type
1pnf dasedtonarprédoustnencodedmerss oft thesdned dypsi ng: (1)
delivery,stat i_nt.or L,on for determining if one or .
nor e resourcegtﬁ c&P?éggénalng oot r%ﬁ%gcg“g%éﬁaﬁﬁgm“”mon
beemeskaismsosupherteddrpthe refavti cievian gregtegoteded bet@aedeldtdlahnd remote
cachgvitObt beHsatin iy Whnd Goard.to the .

type of resource stor eg&g ?’gfr%ﬁlu'}gﬁor %n%\"%lcﬁ%léw ghosen 1s further
i nf Brsedondawrwell epeh epmbTEETien medlaoanmj)mm&sw the glven graphlcs set.

isurrently avairh@bleghdof Bifink %n%@reﬂ-ne\/ﬂ odeha 0 fegmpression
dlsplay at. | east one resource on the renDte ev ce

t he MpdBles inglydes ong ori rearei GrRLER MREG: basednFHESr GHy Ztm,eLz based,

at UBHSB! Defa/ul €506 WEIPMARS G O\uatiSical Based ¢ mpression
systenilln1tat|on data for determining if portions of

a rB8¥6 ‘shoul d be progressively sent to the renote
device sach thai dausiegéRe@apiRE SyRBmOh h&iod BE lafﬁchently rendering

esqu ﬁ i rst _sent nF pdat es t hat i nprove the
*degFEERE < i%ecgs Fh? EPtE diseiay g@ﬂf‘f T OBR T PITSaRpdicipns running on a
banthwalbiddvicerbyoddtaminiyg twen (if m;t) atdoRitss fét'the one or more applications
() ShPh Lol RL BB hOR oL AL oSl hes, ahet her - or

ot ~one or
g r aphi csemuhmgacvnemmnmtabyhdaaom loyaladenzef sacAd€which generates

bas ﬂﬁshgﬁbﬁﬁ@§ﬁ¥%%m %Qggg?nmgﬁg&gatlon sel ecting

portions o e graphi or - encod ng. 10. The
2kret hod ofeceivimigng graphissrset that fieclides aine devingre, res@M@isLone or more

deVBﬁ a%/ QormPlls, st BRENARIA rgie é’%{jml 1Ml a@ feXst a portion of the

fragnmentati on caused by cach | e one o
resS@PE@%dﬁPhﬂiﬁ*@PéWPOSﬁ@é%a igdtionsit he central cache.

11. The netibpg QEsd&l:@ M9 thWREIB AL fnﬁﬁ‘nﬁﬁgﬁ ‘f'%t Sge or more of the

res ces curr avai |l abl e on the renote dev

| noralissSies L adhihet et nbBeionder forminBEhens ot moreresouces,
3@apptortdporfirsy todthé gfalpﬁlﬁ at, hay beeh 8eANE 1Y rem%feedewce and stored in a

appl i bar for the one or

AppPER RS fo i SRS tmers itiub Feaseib Graemprosoure sored:
acr s suppreted rappbeation I‘lﬂfoapﬁﬂidrﬁﬁi ideftEminingd: dedi@tdieicbflcaf currently

cl aﬁ\gﬁlgble%%ﬁe remotte gevwe n orcller tX dlsp{ay at etalstoorzlle Irgs%lurl?l:g %?1 the remote

device for the one or more applications without transferring the at least one resource

35 from the local device; (3) system limitation data for determining if portions of a
resource should be progressively sent to the remote device such that a degraded
version of the full resource is first sent and updates that improve the degraded version

are subsequently sent to save on bandwidth or other system limitations; or (4)



i nformati on about the Z-Order, transparency, or

mnimze/ maxi nm ze state of the one or nore resources.
wa2007ieinet hod of claim9, wherein the resourPer/is1007/001101

the portion of the resource progressively sent to the

renot e device include one or nore of bitmps, curves,

or neshes, and wherein the degrg%ed version includes

i naccuraci es of one or nore of Tor, detail, nunber

f sanpl.e poiLnts, or_other allty degradatlon
but t‘ﬁ@ g’e %&88“%&?‘ Heﬁ"bi’%ew uPE eqt neng s more  resources
eno u:gi'resmhdnhgm the grdphica lsbt@ah Surks@ly talsedr ) 4 8BLAd

resour ce. 14. The nethod of

d t th
T e -

or ottfer encotlmgacti ve item and wherein the user i s

able to ijgter ' it m w t hout Lngthe

full r esogr ce%%émt{’& BP %i’ B’Vﬁ\ffﬁe&n ?E?n{?ﬁ‘f Y198y gy device, or
B mbetows wechahisisi thatt lliryltsxyammdry dagricngtioe nased by cdetig the one or
St T ygdy Eé%%uﬂéése& difteOBNEI A Wi tﬁe n%%i‘ Ggcdi splay on a

renote devi ce for one or more applicatlons executed on
a | ocal dévi cdhe ypthegiofy cYéFU@o?spthnemg theest@ticatédn gasowrees currently
OF  RRARLAPR he drhOBAePile thchREALNIGVLES of%%%&&g fo\MHw one or more

enera{tes a rendering data structure of a part
gr apRReatpns, titlg bar %Fb@hma PEMOEs FEPHCHivge adraplabar for the one or more

15t r upplidationst hﬁdon[%tﬁér&bﬂn 6t RbEsthiMard £3OUEESHARLAL § plications.
used to qgnpoiﬁ q%?fﬁh' cs. di spl ay for the one or more

appl i cations of® & Pl cEY| eéthf“éEéP‘?/lvﬁﬁgblhthFﬁ?rmaégn includes
set infbiabationcibugiehe PROrdaE, KSR O MBESmiRNM xRS of the one

dlsg copmands, or both, corresponding to the
© TESOUIces
partlcufar graphlcs Ianguage and used in nodifying one

or nore 3. t hthe endigrd ofjcldiad @, stheiefit ufee&scslﬁeéé Ifdtl tﬁ@ portmn ‘of the

t t u escription of —.ope
e 2ue Rt SEE § AT gafioe Pl o gnogs: of bitmaps,
nmor eunyes, ®r owsirsess] whemindhe engrhmadl vdaemn fieludled HaGcR4cies of one or
str gt ds common_ anong..a .
ol Ur el £y o o8, A0S of Bhble R GnE of SR T apdyiy deermdaion,
gr ap¥i the degradadavsesion pithe trroursn énddedessnenghanformation to allow a user

Comﬁéﬁén%%eﬁmwt%%e&@ﬂmg%%g g?c@' l'y recognize and
approprlately encode; and based on the received

et adat al*encBeR MGthoR@L 6lémda. bersir the lreourse is hdutton, check box,

gr aphbthér infactiof it&BNAHIdNGhdrGn HRAISEERRLR I SULGE: ﬂgﬁne item without
synchr.oni tt“hg‘ render i ng data structures between

| ocHIC®'YHE YESRYSS: devi ces, which are used to

conpose #5.gr amhl aCSdletrﬁ)n{eay cahxpﬁth@g r §RRLE GeVihEfod Obf efﬁ(:lently
the_o liicati ons. 16._ The nethod of clalm

15, iRERIire ROOGHE G4 Sohers Bpidiip eorAlings prehigydisplay on a
3@nere®mt¢rd¢*ecqofom peetdrasort aplichEsty ereud l0BSOW:EEddvite, the method
terg@mg{ 1e or nmore of positioning on a display,

si ze, , or shape.

executing one or more applications on a local device, each of which generates

a rendering data structure of a particular graphics language, which are retain mode
data structures that maintain state for resources and are used to compose a graphics
35  display for the one or more applications on a remote device;
receiving a graphics set that includes one or more resources, one or more
display commands, or both, correéponding to the particular graphics language and

used in modifying one or more of the rendering data structures;



17. The nmethod of claim 15, wherein based on the
net adata, one or nore of the fields are converting

wo comioeehi ne format to network fornmat, whi ch PEiusS®97/001101
the bit Iength of the one or nore fields for better
conpression ratio than when in machine form 18. The
nmet hod of claim 15, wherein based on the netadata, one

or nore of the fields are encod?‘i’]g in variable length

form 19. The nmethod of c|ajm 15, wherein based on the
et adat a FPoYENE eadaiyiayine ides a flesgriphion (pftong rarymere fields of the

C hang#phids sat ihesdyd k€ 8ssiss orfedttmdre dgiﬁ %ofn@fgré]ii@n %Hgﬁ?to itdflf:]ntify a type
whi ¢ an be. encoded usin ess tes that sendin e

Wholog Sé}_l(g}lj i fgg H? e oidgorﬁ-gig{dﬁgp nAMNZJ W%l’ty otg graphic sets for
wheroak rorbaseddififerenh graphicadahgnapgss that @fe- Oid6F more data cc%mpression
re o

e s g TR A RSy 35 28 PEReR Brots el y

¥ncoded dwsadcounrthe oéceived meamdats,y@eoding the one or more fields of the
graphics set for sending to the remote device and synchronizing rendering data
structures between the local and the remote devices, which are used to compose a
graphics display at the remote device for the one or more applications.

16. The method of claim 15, wherein the one or more display commands

15 includes one or more properties that describe a resource in terms of one or more of
positioning on a display, size, color, or shape.

17. The method of claim 15, wherein based on the metadata, one or more
of the fields are converting from machine format to network format, which reduces
the bit length of the one or more fields for better compression ratio than when in

20  machine form.

18. The method of claim 15, wherein based on the metadata, one or more
of the fields are encoding in variable length form.

19. The method of claim 15, wherein based on the metadata a delta
encoding is used such that only a change in a resource is sent to the remote device,

25 which can be encoded using less bytes that sending the whole graphics set.

20. The method of claim 15, wherein based on the metadata an inter-order

compression mechanism is used to éncode one or more of the fields of a certain type

based on a previously encoded structure of the same type.



