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30 receives the data and rendering information, and uses a client-side video driver to

render and display the received data locally. Ideally, this interaction between the

client computer system and network server occurs seamlessly as though the client

computer system had actually processed the data locally with its own installed

resources. Unfortunately, such systems can be subject to network throughput
35  constraints, which, if burdened, might result in a “lag” between what the local client

computer system views in terms of interaction and processing.

{0005] Another type of system that is similar in most respects to the centralized

sharing model described above involves a broadcasting (or “sending”) client computer
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system configured to send wi ndow data information to

ot her recipient client conputer systens on a network.
This feature is al so sonetines -called "desktop

sharing.” In this exanple, the broadcasting conputer
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is no graphics information retained for portions of windows in the background

3.-U

covered by other windows—i.e., graphics information is only retained for top level
35  window. Accordingly, when a window is moved to the foreground, new information
is needed to draw the window. Because of the above noted increase in graphics

sophistication, this continual sending of information may overload the system when



covered by other wi ndows-i.e., graphics information is

only retained for top | evel 35 wi ndow. Accordingly,
wob@nie2n ndow i s noved to the foreground, newCT/US2007/001101

information is needed to draw the w ndow. Because of

t he above noted increase in graphics sophistication,

this continual sending of informati on nmay overl oad the
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frequent updates are need-e.g., when w ndows are
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encoding data received, an appropriate encoding mechanism is determined for various
portions of the graphics set.
[0010] Other example embodiments provide for efficiently rendering graphic
objects on a remote display device for application(s) running on a local device by
35  determining what (if any) resources for the application should be sent to the remote
device. In this embodiment, application(s) are also executed on a local device, each
of which generates graphic displays for transmitting to a remote device. A graphics

set that includes resource(s) and/or display command(s) is then received, which can
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various portions of the graphics set. [0010] O her
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renote device for the for application(s).

[00121Additional features and advantages of the
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description which follows, and in part will be obvious
fromthe description, or may be WD
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practice of the invention. The features and advant ages

of the invention may be realized and obtai ned by neans

of the instrunents and conbi nations particularly

poi nted out in the appended cl aPms. These and ot her

feaiiures of the present invention will becone nore
PartBnPractigsRitthe inventiogwi Thy ferteres apt 4dyantageb of the invention
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the i nvention as set . forth 10herei nafter

DESPEFEHREK ReEed eubivaenkasendsd1¢ping. ofbese and etbercfortyess of the
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obt &¥RFEE° OTpHPY iPEUFarped by dhe ﬁchaﬁe §f thenhmvention as set forth
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1o OB 8 Rl FESOIRAN Mg Undranin
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ef T iet@bte! Y vERGAGHN B PRk fin L hen

display at a renote dg)\r/l ce ﬁlnggogztcs)lrégg(r%cghev&n}’eﬁl onw Ibg described
enbtift rERleined] goths afdigorad gRcificitysandatdetnila thhoeglr ltbeltﬂié of the

SY St ®Biphaing!lalWifR%n Wit mat i on about vari ous
res&)&ﬁ&es for determ ning what portions of resources

%) shaRhTE lﬁénﬁ@faéﬁﬁédb%b#tﬁ sxstesth 919t wsek gaTiows information for
r enefficly ichod RICARRCRMih b p ipgap
[ 00161le zr e 1C1:ﬁg| Fﬁgst rates es(;rreer{c?)éﬁlqg 2% I"ca Q‘g{}h&e device in
r esHEPERECLYIth expieple mabodimyntse avail abl e on a renote
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Wi t@ml?o%{l ql |y sent resources in accordance with
exa enbodi ment s; [0018] Figure 2 illustrates a flow
di a@ﬂ&ﬁ\ f oFigureraCHibusttes sehé bf tlerdelli¢ated @@duRtgs or icons that may be

available on a remote device and used such that there is no transfer of the resources

from a local device in accordance with exemplary embodiments;

30 [0017] Figure 1D illustrates a mechanism for improving responsiveness by
réndering with partially sent resources in accordance with example embodiments;
[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



graphi c objects for display on a renpte device in
accordance with exanpl e enbodi nents; 35[0019] Figure 3

wo bdooseaat es a flow diagram for a nethod of efPCTUsIOIGO1101
rendering graphic objects on a renote di splay device
i n accordance with exanpl e enbodi nents; WO
2007/ 106211PCT/ US2007/ 001101 - 6 - 5[ 0020] Figure 4
illustrates a flow diagram for “&-net hod of efficiently
synchroni zing rendering data structures used in .
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encoding, which is a mechanism used for identifying fields of a graphics set for a

25  particular graphics language such that commonalities of various fields across different
graphics languages are identified. Once identified, the redundancy associated or
commonality identified across the various data types within the fields of a graphics set
can be efficiently encoded. For example, the redundancy or commonality between
fields can be eliminated or efficiently compressed by applying one or more of the

36 following techniques: (1) conversion of fields between machine format a;nd network
format based on metadata or other information provided for the field; (2) encoding of
a field in a variable length (e.g., two/three/four byte encoding); (3) delta encoding,
which typically is used for encoding arrays of coordinates where a point can be
encoded as a delta relative to the previous point in the array and 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
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applications, and thus the resource will only need to be sent once to the remote device

20 and used across various composition sub-structures (e.g., a sub-tree).
[0025] In yet another embodiment, the type of encoding or compression for
remoting resources or other items within a graphics set may be determined based
upon the types of compression mechanisms supported by the remote device. In such
an event, available compression mechanisms can be negotiated between the client

25 (i.e., remote device) and the server (i.e., local device) at connection time; however,
the exact compression mechanism used by the server to compress a resource will be
decided at the time of compression by the local device. Accordingly, the local device
will chose one of the negotiated formats based on how well each format compresses
the given data. For example, one compression type may various compression

30  techniques can be used on a single resource. The resulting compression mechanism
that most: efficiently reduces the amount of data may then be used for sending the
resource (or other data) to the remote device. Note that the local server can choose
either a lossless or lossy compression format based on the various resources or other
data to compress.

35  [0026] Still other example embodiments 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
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r es@esedbssl ingreatdr detad! twtow, nbiiakong ofith cr’mgﬁbnﬁiﬂﬁﬁnéiﬁﬁdas&%ed herein
gr a@liumorﬁx WLMﬁmgéouéf%QJt& lﬁé"t ions 115. 10(0030The
gr hics set 155 ypical ‘used to generate
entf®B7ing Astathst rmenwm@odlm%, ftas deslrebledp ispurdironize the rendering
apphdtg atlu&ie 179 onl dlet I I
structures 178 are uség&? deweag cer?ngﬁl§ ﬁgangfgg I%’lny}llar rengering data
apptTUCHET &f0 91 Bredrproteedevise 140 sidee In puch lsmrwe,t wagple embodiments

whep@evide@ &aeﬁlm@diﬁeﬁﬁ@&hﬁﬁ @hdctle Ahé Qs RapHE QRETEY goroﬁpdatmg or
ion thereof. For exanple, a no

relatl
i t AP RiomCRTIRe FgB oM SoRautie andin farsic dpmiesol 10. It should
3ot hie nmad,eho»i&ede&etr hlide®ugb|some mbdRnisEHH fﬁi@wd&f h&leBChre used for

ro f th utton nodes
FepPaehb Sybhs et Tt nel o e Sr R ket Ao Befapbodiments
conyersamlly oy appdisthie dxegrasphichﬂ lang\htgesdt}ﬁpﬁayloﬂﬁup@ﬁrt such rendering
?pgt!lééf%?g%slliéf %Cﬂlrtghtn ﬁnlg}é% 8? ﬁlg eeaa%{)g &ﬁr(? Corgoed%lerem are used
gen'®F atvade yaricsy BE Empbléaldp%m’laseq includippdart |nnghnhabcato GDI, WPF, as
35t rwglt WE Bthby Rnowhigly s& 9211152% Vyﬁ)e&a%}ﬁf Eagﬁzl§§ 1§gcordmgly,

or nore displ.ays correspon i 0 to a

Not 8¢ folaWipsm diskessioneof veriges em q@mé@,te shewld ba bredls cafstrued to be
Ot hpligiaPAtréss al AR HANBS &g%hicgﬁgngﬁ %e, the use of
the rendering data structures 178 allom1for a
retention node, wherein state for the resources is

mai ntai ned. As will be described in greater detai

bel ow, this along with other enbodi nents descri bed
herein allows for many advant ageous feat ures.
25[00371Note that in one enbodinent, it is desirable
to synchronize the rendering data structure 178 on the
| ocal device 105 with that of a simlar rendering data
structure 185 on the renote device 110 side. In such
|nstance exanple enbodlnents prOV|ded herei n can

- o Ar--r r

Y Y

o o o,



35 well as other. known (and potentially unknown)

graphi cal | anguages. Accordingly, the follow ng
wale@cnerion of various enbodi ments shoul d be brporEUb007/001101

construed to be applicable across a w de nunber of

graphi cal |anguages. -12- 5 [00381Regardl ess of the

graphi cal | anguage used to crea fmgraphi cs set 155,

note that the encodi ng deci si on dul e 150 typically

oper%se directly on the rendering data structures 178

he Regugifset FibErarty gl JyierREnussd i crepte nblcs s§f 155, note
tr eemat thé enm@ﬂwlaemoaulemmbﬁlyl%r%g BireiBN6h ﬁta,erendemg

car 1B Sgeh RS T Ber i BlerteR o g 12D bl it o Bes). The

sencntdBngl d¢cisidOmbdd@le at50 amghtt ®nd then@nddiing dabeel TR Kately when

D20 spgtifatn o3 B Sag s ERBipE AL Pragp 1 S HEmishR sond the daca
®ommiERdt QZ@ennrgmwherr the sietxtogk peritsa Fdi instatice; aiel apiplitadion 115 mlght
t he e a

e IS2000 B B ey D b
t he airest Cadhméﬂ theranaedingdenisien meilghtl S emtl tilzet Lateln ewould immediately
enc Q’QEM e CirSle QB gd 108 { SRl Whde€dy Fﬁé‘rﬂ%v%'rﬁ&&e? might be

vvas added to the 15 ren erlng ata structure
e. ghat the copprhing dpgpior maqdnleAg0 ienotifind et ediire was added to the

1@90 I GhRBnp R Rrudfts HRE (e, M@rﬁp&sﬂﬁmd@éeﬁ and FetSHO Uﬁc@dﬁ% decision

sent. The first nodel can be considered as a " push

mod dFodulh dp@ scidR evhisec B rlaghd Theehowd be sq e model can be

The @Bhiiflaeens s “pamesdet, hﬁw&éﬁ@ theSseSbriiPbie &Hﬁ bgﬁnﬁﬁlﬁ” model. The
when %he encodi n deci si on _npdul e 150 pick

upd 4t dEePeE PR e e iSHeP 1y etz pradingpipgigion module
bOt WSﬁmﬁiﬂdsmpZBe Vﬂmzkes frdie trmx&hdmgeiamcﬁeesme Wh1le both models

imte ha del . .Accor

ef f |v‘c':(|’re’n{he JPFArE 3{& :F)éﬂ%reﬁﬂﬁ}‘t%le an g’i’%?‘i‘lii n}ﬁ’gﬂl\e‘%ﬁcord‘“gly’ the
t he rhawpefficeent updmae nhathanﬂ;ﬁg nhay qeljasl’(}éddﬂﬁt\ideﬁ el &, @R data 178
L:f&% sh%{l; ﬁog@%?x?%OQ£ Eeﬁlgé assvﬁe ba Lé}wulitgl é&hg 5 %ut 1 ﬁerﬁbsdsqme network
dr i wengdsyiom élewmwkmawalaﬂah ial pdlwwEM®ﬁ by[:@ﬁi&&}( availability events).
Reg SsS t L d a 178

i 32?52 nbo%éga&&\@ssrggqﬁé mH& %sédat é:%a?igfég ﬁl rm%ell’]% &150613 erﬂbodlment
se eapoding darinign tapdule ﬂég Wlt ¢$e gqnapmoelmgs@blerrbifa@t/ahagraphlcs set
140 ththd®a 185 BNELHRANE helen QSSdesP%etaﬁg-ﬁ i}(#@lt ﬂle)mf;rﬂ{g the various

|dent|fy|n t he various types fields wth

gr apWmE® Fgids yetpin ?&ap@%ﬁ% Le3. Farexpraplgotie anemataﬁég) may describe

deS GiatiB@s WpEd StiSelly MatinGhe LkphRs s¥ 160 G/hiclﬂeeng&ﬁﬁg H@c§51on module
deci.si oan nodu can use

é(go whi ch encodl{;,
: appr CPREE § WrtopHate o%“’r?@@wttﬁsretﬁéli‘é‘éietth%vﬂfé’r“F Gerds ' efficient
Pi eltchasEoof difflag t@ninadB 160 and kaburts Dbssual B 12t BESe 110. More

< pecPHaGTHy s FiedBinadh aPDube iy o ett: ieabhiyps of da
d| f fsefnentestfypéisldefcodmtqn shong therdsrafigr of paphis seamMBsNfor different

LG ehs, 425,48 dif.f

gra g‘ﬂges gﬁé i'nt or rm%l g’ﬁ’n#aeyusf ‘lqw)é(r’] a%SISt%été’dcompresswn
to ag@iuéqs datta monpeasisyirervgnizd ahé spiirdpriately renceder thadififerent fields

J5€C priately encode the different
PI eﬁgmeg%o@ﬂ&h%pgisgphl cs set 155. [0040] For exanpl e,
t he (8940 ayFercramntes theaghsphayycdmmands t160 mpy lewe strlngs or other binary
bi n [ f

s oieRBae HolioRia® (b ol e HRiAOHRE R gy coontinate)
or GOKEr of st afqreatien 4 ttioei!ihfl stpregk or eerialized in machine format.
serialized in machine format.
W02007/ 106211PCT/ US2007/ 001101 - 13 - 5Accordingly,
the netadata 140 can be used to recogni ze these fields

as strings being stored in machine format, which can
then be convert into a network format. For instance, a
coordi nate (or other string or binary field) wll
typically be kept as a machine size word in the

graphi cs set 155 on the Iocal deV|ce 105 used for

g, o " .



10 necessary to store such coordinate. In such case,

the machi ne word should be converted to a smaller size
wan7pb@aced i n the network packet, thereby al|legu/ospoo7/001101

data conpression nodules 175 to nore efficiently

encode these fields prior to transmssion to the

renote device 110. [0041] Note that other enbodi nents

use the graphics set nmetadata 140 to describe 15
ot h%r fi elg?s or resources within the graphic set 155
f or ACEFAMERy g RERIEP ot be vresiip reroenianitiase fighds as strings being
ConpoesisinOacHhgy f@maffPhidch eAC alnNg d8CESI AR MMM Sk %é%at. For
caninlég,a%cé he e l.?r\ldag@ 140 for determni ng the type o
r esSUFCE™ 1BE°THMBIPHEF ofther Hysser Bingryt Beldd vyl dspically be kept as a
nmodulaghidd Siz¢ vatd sathe gRphice 68taGH oW @he/10641MRVRE 3085 U6l for rendering

sone hitrnaps, are_best ’

i nf ' For. . nst ance, It
o nglétgaglrgé lrlljes‘lv?lléi ig I mos Icé‘ﬁadtt‘ﬁo & gaa pﬁnﬁs Pﬂge) thom the actual byte size
1rechenesm tAstor sieigkyordinae. ek adé dask4@hd dhchBie USGE should be

to | j rces (165 as bi t map and an )

aopropriat & Reafhd FEChapRed SobinVil Pt oy ateving aa

s ucPemErseinrcRod IO S| tOmccoaffisently tode diege ABIAY pA6NB iransmission

t YPRShOfert @S 84Vi&ER 0165 and fields for display comands

160 _that can be identified and appropriately encoded

bas ¥§44b on Nopsthahethepreamfividosentetsertint grdpltias o4 hepidatsi 146do describe
1501 o@E2HRLE or R2B6urbdsSldhi L0eqtissi g As Rest ient

encoded | n & var bl eﬁlug%et %ﬁ?ﬂg? Snga}t 1,55\/\%?? eﬂ%ﬁ'g%%tgp Tasy, officient

be BEt agjsmior PegPEETom Knslcxeamplacwdidigs decigon module 150 can use the

COOmeiatah els0Wae [Rtefmid g the C@Pe Be &8RS 3% grggrggt ?l-éogse a data

relative to th(ﬁ{grew ous point in an array an

can PP FERF TR Tad 7’7 that caa mest #idectiviel compresd settuingormation.  For

Cooingtiana epme QhilrRdps €28 NGk SoriPiksdeN ClsHEC a | 18Rt LBboding (RLE)
2&°"BE%%§{s%n’Ac\é’g'r£h1'st 30 tgtgl cally used to encode a

str uc(f. Ure of % Orarg%ithe Rokdats 44Q gardhe e ieifeptifylaesources 165 as

enco déthapt andc i rappopriati (RSB MRayt Y8 Ehobd &Dugﬁ%priﬁély"\érlcbde such

be Je?o%g&n' zed, the netadata 140 can be used to

descri be any nunber of various display commands 160

andl0p€Hour OEouss, thetec hret inaty DHREMRES of AOPRLSESI 163 and fields for

modytesy ddmm iat ely .chosen by encodi

deci srﬁiyn rrodﬁx?dc;é %?Otﬁgakggaﬁgorgd‘ g%ﬁl s 3P%rﬁp§?te&heé‘°8%%\f@sed upon
25 s dhe graphics isetuneipdatB 4@ prowisledf Fdntxantple, oea ¢l may bOtdentified as

anybeRRéddoBet 8 a RSO Heh ' e esclibe is .

for illustrative pur 05 &5 gﬁnggﬁg{ei%gﬁ%f e g%tger suited for a

| i rfle{ta GPOQstMetevl- seOoFHinFtesyVasD ool Tes bhemedded as-aldbltaelative to

[ 0GHS piaidstpoait inl dnheughaddh@ B tarst ?eplésgﬁfeﬁ 1ﬁr1§g%§'ft than the

encodi.ng tabl.e 135 separate fromthe graphics s

ot hag’Fc’lg'%bc(?B’f‘Jr‘R?ﬁ%s c%fﬁ%‘oex&’é‘ﬁ’ceé ﬁ‘tﬂydﬂ%!u‘i%’%t%ﬂf%&pmpmﬁomwhich is
s0partypiodlist iwed g6 apdtide & BREWADSE a bértaRdflipk bakbd dd a %?evmtsﬁldencoded

th%&l%{eao érgaar;rtles of é ri ous no es as .descri bed

herein can be conbPrield” SAEF0rs ¥ g ¢ wCegnizeth fregheiadata 140 can be

confedyta descobrs amn dimobersefheandhié dispRY @dintnands QG0 Gind Fbdburces 165,

th ' s ..shown, 10-in the various,

fi gllﬁﬁé El?ﬁ?sxﬁrgv\% \?sy ggﬁ? ogsion (I)dél eso:l C(S:Wbol??emngopnately chosen by

desardies|dérisiet modaled S0sechebdrd. | Aboosdingly) the apuveOSESE particular

350NIyhea RE a3 & L 140 r _otherw.se narrow . .
t hetyp scope of O{ﬁ%o%g{%&?g ﬁ%@dfaﬁ@ﬁ{@ sOtf an O\é&%%gelé%fﬁflidﬁ?ﬂbﬁd’ is for
cl AlysEative pomesessly andtisnetiagant telimig oadtieavit® barcaw el®odiments
rumbicile i nformation or conpile tine information. For
exanpl e, an eXtensi bl e Markup Language ((3CNIL) or
other 15 suitable binary format) docunment may i ncl ude
net adata 165 that is exchanged at runtine. The
di fference between the two is the fact that the
runtime information is typically pushed by the
conposi tion engine 130 through a specific function
call that allows the netadata file (e.g., an XM
docunent) to be passed into the encodi ng deci sion
nodul e 150. Typically, the runtinme netadata 165 is
pushed only once, at 20 initialization tinme. Fromthat

- A NN I

e



[ 0045] For exanpl e, assumi ng that the netadata 165 is
exchanged at runtine, the netadata 165 m ght | ook |ike
wo bw7fiel2iowi ng XML file. <GFXMETADATA> <ORDERMEOHDEINAT/001101
TYPE="1> 30<FI ELD TYPE="FLQAT"/ > <FI ELD
TYPE="FLOAT"/ > <1 ORDERMETADATA > < ORDERMETADATA
TYPE="2"> <FI ELD TYPE="SI GNED | NTEGER' MLN_VAL="- 255"
35MAX VAL="255"/> <FlI ELD TYPE= *'14UNSI GNED | NTEGER"
M N VAL="- 4096" MAX VAL="4096"/>
5007036 21 et/ bap altongh the metadpty 14%@;%1:9% in encoding table 135

<FI ktdaratyfom GORRIPhNGEE"15H] Nh%n%d&?mmy&émt@ﬁlﬁgéutﬁ? metadata
</ AR%Y> </ %ERNE ADATA > 1 </a§c:liVETADA

15

20

25

30

35

as part graphics set 155. 1tion, it 1s noted that arrangements of
various modules as described herein can be combined and/or separated into other
configurations and/or schematic layouts. Accordingly, the schematic layout as shown
in the various figures, as well-as the modules or components described herein, are
used for illustrative purposes only and are not meant to limit or otherwise narrow the
scope of the various embodiments unless explicitly claimed.

[0044] Also note that the metadata 165 can be runtime information or compile
time information. For example, an eXtensible Markup Language ((XML) or other
suitable binary format) document may include metadata 165 that is exchanged at
runtime. The difference between the two is the fact that the runtime information is
typically pushed by the composition engine 130 through a specific function call that
allows the metadata file (e.g., an XML document) to be passed into the encoding
decision module 150. Typically, the runtime metadata 165 is pushed only once, at
initialization time. From that point on, the composition or rendering engine 130 does
not have to fully describe the graphics set 155 to the encoding decision module 150
each time it calls into the encoder. Instead, the composition engine 130 simply has to
prefix (or identify) each order (i.e., display command and/or resource) in the stream
with the well defined tybe defined in the initial metadata 165 exchange. The examples
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>
<FIELD TYPE="FLOAT”/>
<FIELD TYPE="FLOAT”/>
</ ORDERMETADATA >
< ORDERMETADATA TYPE="2">
<FIELD TYPE="SIGNED INTEGER” MIN VAL="-255"
MAX_VAL="255"/>
<FIELD TYPE=" UNSIGNED INTEGER” MIN_VAL~="-
4096” MAX_VAL="4096"/> '



<ORDER TYPE="1"/> <VAL>12. 8</ VAL> <VAL>21. 1<VAL>
15</ ORDER> <ORDER TYPE="2"/> <VAL>200</ VAL>

WOMALZABR9B</ VAL> <VAL LENGTH="3"> 20<VAL>100</RMA/ES2007/001101
<VAL>200<NAL> <VAL>300</ VAL> </ VAL> </ ORDER> 25
[0046] Note that in the GEXIvIETADATA structure above
two order types are declared. The first one is an
order type that includes two fTB%tlng poi nt nunbers.

he second one is an_array that includes one signed

i nteger, one unsi gﬁ ®eger, and one array of
coordinates. This met adatELBSPVPE="REOOGRMIMNATEXNRA KPAL="0"

t he encoﬁ%&gf gQFggﬁ#gﬁon nodul e 150 at initialization

tinme. Af

Yet Pzation, the second structure

(ORDER) can be used/ARRA®Rd orders to the encoder 150.
Not e how t he gﬁéﬁﬁ%Bﬁkﬁf&bAﬂ%ﬁ§ not descri be the
val ues. BV

types, just the

en‘'tTnh the X. M

1? epr esent&iOMETADABA>be seen that by splitting the
met adata fromthe second data struct (ORDER) less info
is needed to conmuni cate to the encodi ng deci sion
modul e 15ORDER R¥PEshtént for an order. Metadata 140 -

is very statieyva@-hb gBRkes. sense to be communi cated
only once. The order data, on the other hand, is
dynani ¢ dat a aM4LEYpile¥BLy shoul d not have attached

1any statkoRpER>t0 it. Such benefit is nore

descri be

dramati ca otjceabl e when a binary format (as
ﬁb%éﬁg‘/\#‘(?@ﬂ?séﬂ for both . .

20

25

30

35

<VAL>200</VAL>
<VAL>3993</VAL>
<VAL LENGTH="3">
<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 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



WD 2007/ 106211PCT/ US2007/ 001101 - 16- 5 data and

nmet adata i nstead of XM.. The encoder or encodi ng
walewraoam nodul e 150 can just | ook at the ordepCt/ysmo7/001101

and it will know based on the netadata description how

to encode the values. [0047] For exanple, other files

(e.g., an Interface Definition or Descri pti on Language

(IDL) file) represent a conpil® 1&4i me contract between

the encoder 175 or 10 encodi ng decision nodule 150 and
fhe deBripdsretrdia dmtredof 290L. (The eneodspar prrodinigsdecision module 150

chargih j'i.@t lobR@t t‘h%rdé@ fﬂ%@ Red ﬁtswd'l &¥%6w 1bRseR@ntEE RERILE Qescnptlon how
usi né; com“r% IDL) file. Using the comon

fild 8’1‘?@ f e hge- the devi ces operate cmthe sane

bi n30gA7liat aF&t exseipks, Cother s S(e.gNOLE InfRAUEY Sefinitiddl or Description
des r|b|ng h?@&@ﬁ at co ile time will probably

r es (PPEYASE & TRFeFYa ‘H“IBF’ e coHEasH Rtwae Fhsel ggRoder 175 or
lm‘)dl:the)dhfg)déc%cl)lld ﬁfbiﬂﬁlebli‘m difal mbgwﬁ))oﬁt'ldﬁc fEnédT@IE@.CQﬂtﬂégcontract is
cod el f e at I rect ro e

gr a%f%é‘“cgi gdalfemew eSCriD I|1t(SJ %av QS PRI e§ usfrf?eﬁlg SAprR (¢-g IOL)
ti rmﬁkt;l egeing fhei mnmasﬁlewnshapemdsthe rdemb:es dparugel o chelsama. bmary data

FOI‘ éﬁ’?&%l fvrmhﬁ q\lﬁl ol e? ﬁmgI ngCI“l >1/1 t?ls o ap oxlil‘lpﬁe time will

Ine the g ' ng macrrosPohe
c an P&é’lﬂbb{ée%'tln a @tetrm@mune Of mermcoctm' dm$m moduld 160 €as described

18NCQPHRY sifbe BRENLEHnE QR st GAI]E be %&Jeggéﬁchg& ﬁtonlether: graphics data

appropriate data conpression as enco one
nor defcrighiegs wNevgrHelese §e acmmmb tme desriptionesastly ddngsds on the

(or 1£fga£)§él ¥8d.S€br éaéﬁ)pl@ﬁr?CSa@latC-lLPoa LRes fn% %%argﬁé/ &8 to define the

110 Sre t hey. are deconpressed using
r eq SFRPPISE RFIMIGYeS h i USRS gRagses o8 sat dfﬁee begh §luecnlachme format

C ONpRedtide@Rd BRNBEdiRD br fedWolkSRdé hege to generate a

ren i,bng data structure 185 that (s in. sync wth th
hondiidehe (3% & irtvrE dcomproniads et el e more fields

105 withiit tHeetrapHids st 11 850REse TR 1A gﬁbﬁl’d@ Eétﬂ%Sj—gﬁ dedilito the remote

t he osed uch t hat the can
gengfzgf eCl Eg Y appr o%?'r Pht &GPy f’%‘ %’é%‘kszgq g EeEcrated, as
di sphaysingdraphiéreset pfil. | SAasuchreompdStidr mgmerﬂ@sl cag ake these to generate

deV'a‘}Snd]e%g A5G GRLALAY 26, tHz?tﬁs i T‘?rnk' ?gnrég??% Structure 178 on

devi interacts wt
2§ a i local devicd 565.cBurthse tg@nerdatlwdfam dmemgr@ d88 carsthen be composed

pre ] n

S iSusiy Wy i SNSRI M B3| i
enb & displeys efhige ppplicagpnse hbolPRdhe iocellatﬂ%vl@olrﬁér ederopdingly, as the
modukd oh/fe GBASRNISRY 18 19@?«1%% WP ﬁls&ﬁgs‘lﬁz%fﬁ&@ﬁtt phlc sets 155

encodlng types. on the renote device For exa
dur FHYCGECTIEREd 2tG Faedes s Brevicely detribed fanypdroniting fipgendering
30t hastatstrti@uicbevgafsser), the types data conpr E‘SSI on may

be i at.ed between 35 the |.ogal device and t
mrg(ﬁﬁgjiewle AqHer REETPIAPH ge|"§)°° ek R, eerﬂft §n°°dmg or data

dev cempitifors srdslesiyy pxhbieﬁdn@’lbmbhs&g uﬁc)tﬂth&sel%pom &ltoding types
may OL Ql?enreguote @e%lcedlelg 'H examp%e tﬁrmg an initialization of the connection (or
at some other time thereafter), the types data compression may be negotiated between

35  the local device and the remote device 110. Accordingly, as shown, remote device
110 sends supported encoding types 184, which may then be included in a list of
available encoding mechanisms 145. This list of available encoding mechanisms 145

can then be used by encoding decision module 150 in choosing the appropriate data



avai | abl e encodi ng nmechani sns 145. This |ist of

avai | abl e encodi ng nechani sns 145 can then be used by
wenwodoargl deci si on nodul e 150 i n choosi ng t he PCT/US2007/001101
appropriate data WD 2007/106211PCT/US2007/001101 - 17

- 5 conpression nodule 175 for conpressing fields

Wi thin the graphics set 155 as EreV|oust descri bed.

[ 0050] Not e that al though the avaftabl e encoding

mechani sng 145 are negoti ated between the renote
aevfelépﬁﬁ%ﬁaﬂa“#e 173cr cqmpreseing (%ldsy piithinl the ataphics set 155 as
conm&ﬁhh@ﬂw&tﬂﬂmdthe exact conpressi on nechani sm used

oc c to conpress portions 10 of a
ot agﬁgg 3}1 tig t\ﬁ?t}l ggxetha availgklg egon: '%mpp}lp.n'@gnstlhlé are negotiated
ti rrbehwfeen tlﬁc maﬂmmeano ah@ G W) Abdice 1L OLtyHRIAMY &t connection time,
devhf O (o) gy %rlqﬁb ggmAed e .as to the
exac ?YDG 8F)dh a cd%%?% HSEhOA P8 Iogd feviFs [Ohte pmepgess portions
INev ef rhghplyes sitelbeull theedesidep tht—tﬁéif@rﬁtolﬁb REnd YPeRe &Stpression.
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[ 0070] Met hod 200 al so includes an act of receiving 210

a graphics set for a particul ar graphics | anguage. For
wexampbell encodi ng deci si on nmodul e 150 may  W®PCT/US2007/001101

2007/ 106211PCT/ US2007/ 001101 - 23 - b5receive graphics

set 155 for a particular graphics | anguage, wherein

the graphics set 155 includes display command(s) 160

and/ or resource(s) 165. Such graphic sets 155 will be

used for renderin | east. a portion of the_ graphics
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local device 105, wherein the applications 115 generate a graphics display—based on

a particular graphics language—for display 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



exanpl e, applications 115 may be executed on | oca

devi ce 105, each of which 35 generates graphic

waole®phesest for transmitting to renote device 118CT/Netohpebi101

300 al so includes an act of receiving 310 a graphics

set that includes display command(s) and/or

resource(s). For exanple, encoding decision nodul e
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Qol bar .. or. za ng rm of icon or resource
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35degée§gﬁ%s graphic displays for 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



version of the full resource is first sent and updates

that inprove the degraded version are subsequently
weent/1b@@isave on bandw dth or other system | i mP¢EUSD®DNE001101

For exanple, 35 as shown in Figure 1D, at ful

resource set 144 that shows a curve 142 with a high

sanpling may be first sent as partial resource set 148

that only includes a fraction of*the total sanpling

set- ag, shown fromcurve 146. Note that the parti al )
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Seelin BYhomodémous WeE h¥h Stolthg tHeyh. 1Mt iR IHeQBcaMBWice 105 and remote
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20BlS T8 G 178 e BUALIETLL 5L il e st
Yr aphitalledsresourss qriicans caf belidestifiéd thhardidsgicatyd op iramahote device
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encodi ng usi'ng data conpression np )
device 105 to the remote device. Such dedicated resources may include a border, a

title bar, a toolbar, or some other form of icon or resource standard across both
applications. '

30 [0076] Moreover, encoding decision module 150 or resource manager 108 can
also receive system limitation information 116 for determining if portions of a
resource should be progressively sent to remote device 110, 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. For example,

35 as shown in Figure 1D, at full resource set 144 that shows a curve 142 with a high
sampling may be first sent as partial 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



[0079] Figure 4 illustrates a nethod 400 of efficiently

synchroni zi ng rendering 25 data structures used in
w@enenaing a graphics display on a renote devPCEUSDN7/001101

appl i cations executed at a | ocal device. Method 400

i ncl udes an act of executing 405 application(s) on a

| ocal device. For exanple, as previously described,

appl i cations 115 may be execute® on | ocal devi se 105,

each _of which enerates rendering data structures 178

of gthﬁa AP, e Sgr é | ate |that dh%gggram Ya5sigp dnglpdegj inaccuracies of
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at t SEFEEc ]()}8( & m‘ﬁﬂ?r&a@ﬁs lqrgsagepyblcg)@mn mode data structures
30 y pthaahdaintdihi @tabetor dédoadrctd 56? 46 A0 G€ed fo GnPBRe bi Egncs display for

event .t hat cribes t es of graphics set 1
(e. 6mﬂm%%ﬁgr§$88ﬁﬁﬁﬂﬁ§h ¥§§ources) used. 20 Then
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e ey e -
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Wi thin the graphics set 155 can use such data for

encoding fields for sending to renote device 105 and
synchroni zing rendering data structures 178, 185

between the I ocal 105 and the renote 110 devi ces,
whi ch are used to conpose a graphics display at the

renot e




30device 110 for the applications 115. [00841The
present invention nmay be enbodied in other specific

wo eomgoazit hout departing fromits spirit or esBenusab7/001101
characteristics. The descri bed enbodi nents are to be
considered in all respects only as illustrative and
not restrictive. The scope of tgﬁ i nvention is,
therefore, indicated by the app&hded clai ns rather
t han by the 35 foregoj description. Al changes )
i Che EBRECYIT RSAdarel 1Rt AEUdrR fesrgriws ofdiglds of thn ggpphics set
of tbe icbalen® asBt the chtpatibRerRdult 113 fo 1dBRIET aSIGPPEE structure for
WO 200 06211PCT/ US2007/ 001101 - 27 .: 5CLA Ve .
Cl aiE FPTOR SoRboc, pinpi, eGP UERBL £F GPPLirecieh 1 Fcifirent graphic
of édrfguagesnthhty the ndatd comypresgsrapividaleotjse edrs mios redidiiplrégognize and
on a_renote device for one.or, nose licati
r unAPREPHR hkois  EP Gtnle hagedde Smistly A0, e fields may be
appropverigt drosnowdhing forewh naworkeiyan diviish rafucéshibe bitdength of the
of %e?d%%?ﬁatla@%&iﬁ%&i&?‘%ﬁf) .tﬁeﬁewl%%tiﬁ?r‘?acﬁ%'@%é' Sfl f']vgf‘.ther the metadata
execut1 ng one or re applications on a ocal devite,
eacH4dmaytieatsed Eneneading ia vgrialphilengthdiosp loaforsialie dnapding used such

par tj 6 %h? a HAPD L e rAAB P L ?e%cﬁé’ chi@\%cea th%}Rfa% be encoded
5r t or the ar

devi ce; ecerving a graphics set particu
gr apRingdess Byige thye scudieg i wholresrephiagstice 555 dYiolepvdrudie setadata 140

BNe nRiy BEI8d FRSAUMRESrde? BEmPEss it BedhsRindke§ AUROESthe fields of a
or both, which are used in rendering at |east a

por (CFEH™ SPeiagedrrupyRYieusly prgefed strigiire plthe sanoPRor e
applipes2yi ONSoteltBRehe/MBAIARAA0 LAY o 3o} dofBe ai@t{ﬂ:ﬁéc_ﬂgﬁtﬁe graphics set
ot T S 20, O R (L e
fi elddscribes entypbe of) paphics setsEI5 (e dorders/cafmBlantis BE rékBerces) used.
TR SR DT RO IO I
| S iencotimgrdécifion mod(l2) 1 58nis AblnNghlé Yop Bolait ahik ddntifier and choose the
oS gl % O, % R B RS, o, e
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{o083] Based on the received metadata, method 400 includes an act of encoding
25 420 fields of the graphics set. For example, encoding decision module 150 based
upon the graphic set metadata 140 that describes the fields within the graphics set 155
can use such data for encoding fields for sending to remote device 105 and
synchronizing rendering data structures 178, 185 between the local 105 and the
remote 110 devices, which are used to compose a graphics display at the remote
30 device 110 for the applications 115.

. [0084] The present invention may be embodied in other specific forms 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.



based on the encodi ng data received, determ ning an

appropri ate encodi ng nmechani smfor one or nore
w@eoviieinslt of the graphics set. 2. ThecTresieonoo1101

of claim1, wherein the one or nore display commands

i ncl udes one or nore properties that describe a

resource in terns of one or nore of 30 positioning on

a di splay, size, color, or shap€7' 3. The net hod

of claiml, wherein based on the net adata, one.or nore

3f the fields are converting $x&MSachi ne format to

net wor k fwo¢ elaim: whi ch reduces the bit length of the

one or nore fields for better conpression ratio than

when in machi ne form 354. The nethod of claim1,

wher ei n Basedhon diftebued admbatingORR e, m%ﬂloafoftdfﬁmenﬂy encoding
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mecHSAT SRUCATEEN is further based on how wel | each
conpr essteeRivimC addEiE ¢AIPRASHEEddsNBfEHn4Eon 352BHE ©F more of the

et 15 8...The hod of ¢l ai 7, wherein the one or
2?mr Loligxing: cco?rpr Eagg{aotﬁatn%a‘fﬁgﬁ t{‘gn‘&?’ﬁ OhPRe O MRty flelds within the
RLEgrapPless dotimeat] le‘PEé‘qstlQ lﬁneZderoerdbtaS@ﬁ‘nprés&oﬁ modules to more

DZJS g%fi’élena rcgéx % glﬂc \Sg'[rclt]tgat : Eerrgthglrggﬁ% fcl:tB Ia?sttéa m normal form; (2)

conpuroding ypst éml thatmibhmbes)fonefcﬁn mcﬁmtdaya rceﬂlﬂﬁersm&g m€khanisms

gr a QrtQ(prg'C{h% Rbhotk 'Elg\r;ipé ?ord geslgclh%él an e 101en %E)m%rr}a%s %/pe for the

mor e applications running
2¢let é?aﬁﬂlﬁﬁﬂj #dat resources for t he one or rmre

appl i cathbas oﬁh@lgléilcgtﬁné ata IeQerQP Je@m;nqn%oxla%&opngte encoding

met hod conpri si ng executing one
appMeeharisghior spe 8‘ mgeeaortingiof ghe gapdticsstt. whi ch
generates. gr a’DﬂiH ffetHdaSHH A¥im 1, 0WhdrERNESohE bR %hdr d®play commands

r enot £ devi c
includes one or more properties that describe a resource in terms of one or more of

3¢  positioning on a display, size, color, or shape.
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.
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25receiving a graphics set that includes one or nore
resources, one or nore display conmands, or both,
which are used in rendering at |east a portion of the

OB o5 R0t SP! ays for the one,or nore applicat pefg; 2007/001101
recel VI ng resource data t hat T'hcl udes |nforgﬁt| on

one ordnor eTf metko¢ &f | Jaioh g Wllﬁre@ep?‘s\?grw %t‘B%tadata a delta
cB Uik QBed QlchdRHSINN Q1chghde 1n°.{‘f=es&{rcﬂ%r ent fo e efdte device,

3 esponding to the graphics set, has been sent to

t Whlch eambe enteded vsiag tbss byteethat sendingeint whole gaaphécsfset.

reusability urp ses WlthOiJ regard t

the t of .
resoure st bheBet ) of Slioh+ Waerelp hasedaen Qﬁ mlagshapipfgr-order

féﬁmﬁ%s%rmn@éﬂﬁﬂlsﬁfl‘ﬂ'\ﬁ@& EHedBAOURE Slsm%i% 8L Ifilds of a certain type
avall abl e on the renote device Iin order to display at

Ib@sdoma@m@@mbrmomdsthletwenbtﬂlesamvt)qne for the one or

o, 28011 S SRRl b SRR S Rl 8 Fomprssin

| inetHaatshisugpéréed 19 the (i‘élﬁbt@ dé'vi&g abd ndp@fihte@ Betwien docal and remote
resource should be progressively sent to the renote

déaMicecatsemneetivat time dangh wdegin thes¢nsadiog meghapigm| chosen is further
r gf'sgclll 88 §°{’,V§’¥J§i. % %ﬁ g?rglp}es%grg alu glga?lﬁs%%g ?gefsgs \I%%nt ré}gphlcs set.

ban dwi git h oTh®teeHodSys tlaith |7, RiHeadih QH& ondlor (Iﬂére déﬁ compression
2007/ 106211PCT/ US2007/ 001101 - 29 - vi si bili

i eeylamincdides ongtor qerer foREEWYERE(E |ba§ﬂd ABEGe @FoZIPnoIF% based,
(AL BERNGD'SBIREIIEP, Kl AP B CSyBEL i, compresion
r meelianisth.r esour ce i nformati on, selecting portions of

t he gr phi cs set fo ncodi ng .. The )

mot hodof cinaf (HSYIOUIRAE FRIPPU IS Yot5Eh & a]ékhog‘eof f‘rfgﬁlswéy rendering

d c .

FFADRE obREs h DRI Bisy AR PioE TS rs T oS abpHAABA running on &

r esaludesies byfdettirmirngwhatgesomscesiforthe obdrer meret applicatimnk should be

11. The net hod of cfl aim9, wherein the dedicated

r 605 19 e LTRQlP FeYiFe-fhegihod SPRPESNEhe rermpt e devi ce

i ncl udggcome: e Msreoagpﬁcé%ﬁg 885 160 dbNi6e, @Béh O whiRh enerates

applicati ons atitle bar for the one or nore

aigphiedisplays fo tmmutwtompmpw@e@m, or nore |s

ggflols?%%]lgﬂlg e ?ége se?%lgag lrlnélgﬁép %(C OF (ﬁﬂ)rg H‘%ﬂ%reg T(l)]ne or more

ngisplag comngdnds n¢19bom41 @hehnart NBed iif irbhderihy dtNét HRpdradn of the

i ncl udes, i nformti on about the Z-Order, transparency,

ographigs displaysiex the one os mare applicatienspne or mor e

resour g

whor o1 feegyine, gesource, il el MRyl 1P dhe or more of the

r fedlowirge (PY ddlivesys statnk ynﬁ)ﬁﬁhtldrofdr hieterimiihg ifdenel aremore resources,

| ncl ude one or nore, of bitrpaps, curyes, or shes, )
SRR the gaeé%fcadsa g Pengient cihe dermote ey tes i siaged in 2

Oéen%?c&he ToF Feu@efblﬁgg ﬁﬁpos@@thut 1‘3?5@% R RN &source stored;

poi nts, or other inmage quality degradation, but the

d@g rsaplmn‘tedeapphga’uomf infdrmatiers donr daterimining dledicated ugdmurces currently

B oo Yo tetodle gEMEE o' B aitelin iTgi: G Eaiife b8 the remote

WHSA® for tﬁeeoﬂee&q%&eagpﬁca@lohybmeut RAREHriROthe MAMet BRS resource
interactive item and wherein the user is able to

i Wemr thietloggltdevidse (B evstam dingtation edatd {9rndeterdning|if portions of a

r Han I.St i, bu onmput i.n t

n%?ﬁ%épc gl%\ouég f#%?@ﬁ?ﬁsé%ly se¥1te go TPl Hevice' sodh fat 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)



synchroni zi ng rendering data structures used in
generating a graphics display on a 30 renpte device
wo 00700R21Dr nore applications executed on a | op@l/US2007/001101
devi ce, the nethod conpri sing: executing one or
nore applications on a |ocal device, each of which
generates a rendering data structure of a particul ar
gr aphi cs Ianguage whi ch are rethin node data
§tructu at _main aln state for resources and are
used"slﬂ?)1 LRAGPT,y Eﬁh deseribes gyhethesy oF grott pree (e more resources

nor @oammonmag thlIhS gfiphits 6&1tah Butﬁgh‘ﬂbr%@,seen by a usef;&681 Vi Ng
e Oor, nore resources

a graphl% et hat 1n§%%des

one or nors dPSPF APeRSIHEAYSe Mipropssion, selstipg apricas Afthe graphics
t o tskidopencodingl ar gr aphi cs | anguage and used in

modi fyi ng,one e, of the render dat a

structur geis @%5 é%eg%dlﬁéﬁli%é’r )”E)%FZ g%ol@i@(ﬁevm%{?m"te device, or
By e@etm/mmgleﬁenadattaatt lhait nienedry d@gmandBGe ciugtd 65 cBdhigthe one or
or Y€ ré‘sblﬁ]cggsof%flffétjgﬁ sgzregmlhms’thsce:%nuapcf' 0£der to assist

one or nore data conpression nod o] |dent|fy a
type of $iructhe endthed phelaimed,owhersine thei dddiisitetiorasuices currently

anmoRGikbR! 4 @k 'réxﬂot@fdegfz@mghﬁessﬁﬁe orl Sre UG b%artfgp {‘or thae qug or more

di fferent gr;g I cs | anguages e one ofr
conpPRICEfion: wrie P@sfoeﬁﬁ Oﬁwémp@aanpllyaqoewgnolz@r acndhe one or more

13ppaplicafb] or ﬁ)ﬁf‘eQﬂEer femdofiBhRs st dr e tﬁee | \f%jore applications.
net adat a enc&ﬂ the one or nore fields %

gr aphi cs et A clein thevhessipttbe d’eﬂwlbb’ mfigrmation includes

SY Ndfe@ition I’it@oﬂit&ﬁd L OB, Q?atn@paﬁérfc&' C&Mﬁﬁ&n%ﬁrﬂ@&ﬂm@: Riite of the one

|003}HBQQB&Q? r enot e deV|ces which are used t
conpose a gréﬁﬁlcs di splay at the renote deV|ce for

the one 3. noThe &mﬂiddCGﬂ ¢18is 9, Wherem the reddurcel AR tH@thlQﬁi)n of the
he .one or conmmands

zgf PAS lo?o%n glvg Iy rﬁS‘% éo 61} Egﬂtﬁf V]f;‘ﬁ éﬂc?\g{ga Pleimgre of bitmaps,

res QWG:%‘ or meslmsn&mwhanﬁ the degidedoferf@s irfchﬂ@é ﬁ'@ccﬁﬂacﬁas of one or

dIS I od

moge?ltr)%’ §¢5161e \?ﬁ&ﬁe?{;]m asoe CF mﬁ?e %omtﬁ,e? %tgfter 1mé§ﬁ @ualtlty degradatlon
m)r butghe degradedategomplthe avsprrct iimpjudes enoughdhfon@atfi@r teaillow a user
to pehyRIKo @ewmtto rxwgﬁ%e RqUGGRel Ne DIt Tength of the

one or nore fiel etter conpreSS|on rati o t han
2hen in Y nmaths Wéthpéroﬁ\dalm 13, whereih th§ mesopestelid bofton, check box,

cl abiathA&:, intdhefied feh 3&31@de19:@31¥1 e J¥et 1§qﬁfeq G tQ#?lﬂ{Tﬁ’nE ftem without
of the fle%%%ﬂare encoding in variabl e ?engt% :

19. FFHEME I8IOUK€ai m 15, wherein based on the

met adat a1 deit & eMceibiRE icdmy S#efind, NAt ABhYA Qof efficiently
chan e in.aresource.is sent to e renote device, 25
rRizlg ERCBIEIOTS £ WSS 8594 e genprine SoePhigs dRelay on a
3QNh otegm@‘ dghwecﬁmrs:ab .or more applicAfonsT&i&ciied Rath RkaICdeRid) the method
g%yg n based on the netadata an inter-order
conpr ssi oh nechanismis used to encode one or nore of

t he fi el ekscwingapneer raire applivatida oach lotal @lePic€\Habh! 5 Which generates
encp g&x@eﬁﬁé H&h Léfrﬁctgie &hg pgr%nglar g':%phlcs 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;
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receiving metadata that includes a description of one or more fields of the
graphics set in order to assist one or more data compression modules to identify a type
of structure for the one or more fields common among a plurality of graphic sets for
one or more different graphics languages that the one or more data compression
modules can more readily recognize and appropriately encode; and

based on the received metadata, encoding 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
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
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,
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.



