WD 2012/ 064588PCT/ US2011/ 059232 MS 330609. 02 PARTI AL LOADI NG AND EDI TI NG OF
DOCUVENTS FROM A SERVER BACKGROUND [ 0001] Docunents accessed by client
comuterm%@%ﬂ%mfly stored on server conputers or daPabases1889205s a
networ k. Typi cal docunent accesses include viewing a 5 docunent stored on
a server conmputer via a web browser on a client conputer and editing a
docunent stored on a server conputer via an application programon a client
conput er. [ OGOLRTINIENOATAKESARD EDAANGORIDOOUMENTS PROM ANERVERC! 0SS a
network, time delays nay occur due to transm SSion di stances, docunent

| ength and other factors. SUMVARYBALG{@GBOBINDrhis sunmary is provided to

i ntroduce goe| aSIchAPnOhccQBEBPLIR Qnfbuithd Wb bdh@bh1) Aofathatvar e fur ther
described below in the Detailed Description. This sumrary Is not intended
to identi f yompyters endairbases gerosssswefivorkl Tyrieal dpawncpf ace¢secsdncdidepievsubi ect
matter, snory LS Jof i i, ] 1 i it he

cl ai medssugf%%%én%%{)@é?&gf%b%ifﬁ%‘t o‘g? ér‘rg]ﬁ?gltogv]%gaoﬁg%glfllgr(:}?ggﬁtr&gﬁg%gmg?r ected
to a net hod dbameatgesd ong saveacomment via dibgipligatiohipaigrant enpdlieat confutarhe cl i ent
conput er, I request 15 .sen 0. a. server ter. t en first
portion of ?Q(IQ%{ 3\;8116%%%%5?&1% ﬁéoc glgaltrréennat 8}e§t S g)}l téeggcggsgtaﬁlgtwsogkr’\%%re d@’% puter. The
first port ineu oofurtthetodmosmissidn distaisw® |doermdnhizngth laed ethtri fa@ordocunent . The
request includes information that iﬁ%ﬁ@&j‘[‘ﬁy the server conputer to
determne a size of the first portio e docunment. At the client

conput @o, fe®3f i Tsd supdiidry Biprofidedheintodutarntlcétion o€ caicydinfarsomplifadt he server

conputer. After the. first portion of the docunent.is _received fromthe
cerver combtiehat o BabinBBid b Brog PEefSEuRERns THE S BiCa. di <pl ay

screen on fdendell tEidéntiEPRBPULRLres INBscHBLTOAPOFithOdaiked bllfecdPatidTERYrid S a
subset of the first portion of .the docunent. At the client conputer, a
det er mi nat fdReRded aagfeait hdetsrpping e tgoae goibtifRiIMedisubissf Mefish| e at the server

conmput er.  A§0ol &5 Rl JaBRNCEMMUiRTosuR HEGRERY AR meflod for BB idghadoc@mend SUSer
has scrolled a third portion of the docunent on a display screen at the

client 1€ompta eient ayRayior ht BP Fle coBmiit RRrsHEUSrtiF FROS OtATEEY of PRIMISELC has
scrol | ed t 'Es?ent PRI REuwhlif. FRCHTRRAENANDoMENNE N8y LbiReCaTTRUL er

determ nes that nore of the docunment Is available at the server conputer, a
second r equigs poitign gbthe dequmehias smalies thag dreputiegrdopwna e hheanquedidnglidsmal porti on

of the doctieitfuion #0000 TRERRANMANNES ali AN 5 ARhANQDRAAGH Wi ! be

apparent froma readi ng of ng detal escription and a review
of the assdeidtedendr Atihnghent bemputert the st perten st thodocuhant ibrréivedieoni or egoi ng

only ard-ark G QRBe MG OOt ARFIATLGR B RS Sl o

i i uouv. u2 computer, a second portion of the document is rendered on a display screen on the client

computer. The second portion of the document is a subset of the first portion of the
document. At the client computer, a determination is made that more of the document is
available at the server computer. At the client computer, a determination is made that a

25  wuser has scrolled a third portion of the document on a display screen at the client
computer. When the client computer determines that the user has scrolled the third portion
of the document and when the client computer determines that more of the document is
available at the server computer, a second request is sent to the server computer to open an
additional portion of the document.

30  [0005] These and other features and advantages will be apparent from a reading of the
following detailed description and a review of the associated drawings. It is to be
understood that both the foregoing general description and the following detailed

description are explanatory only and are not restrictive of aspects as claimed.



PCT/ US2011/ 059232 DESCRI PTI ON OF THE DRAW NGS [ 0006] Figure 1 shows an
exanpl e system used in accessi ng docunents over a network. [0007] Figure 2
shows a P& %9nwpans xanpl e docunment that is stored on tRETASRM05LEPUL er
of Figure 1. %TBB@ Figure 3 shows an exanpl e docunment storage in an
exanple nenory area on a client conputer of Figure 1. [0009] Figure 4 shows
anot her exanpl e of docunent storage in the exanple nenory area on a client
conput er of Figure 1. DESCRTIONOFErPE PRWWISEK!I | anot her exanpl e of
docunent storage in the exanple nenory 10area on a client conputer of

Fi gure 1. [[MQE]FW@M@V@ 28 1§3408D 1 Py sehsfl & 4eeesHIB dpmeBl OMFTHgCBYPhr t i on of
a_docunment |@lo7R Mkir€ A ih&RMMEESE Jn0Qdable BhAicht HaSPOVRA 3R 1R%aRBI € met hod for
opening a portion of a docunent at a server conputer. 15[0013] Figure 8
shows an exemputer aigigweddl.-f or determining an object threshold for the portion
of the doc [ | ' 7 ' xanpl e
corponet s TR LafrpF SRR e E LShin oy B AL s ooz ST

DETAI LED DESORcHMpu@N 020j20@15] The present application is directed to
systens an [ S [ rihal | i and editing.of ments stored on
2 server olmEl d3ER; bSoR b iR S L G s ARG TR P or et on
a server conputien cospaecdsgme bn a client conputer, the server conputer

opens onl rt.ion_of the docunent and.sends .t he ope ortion of the
document 3 SRRE ks Mol AR SR S RSP PRl B B BB ament

t hat 1 900pafeaboypictialt cympoerEFpards to the size of the docunent that can fit
on a displ reen the client c ter plus a.little nore of the
docanent |t SYIF HETSR TG e EOIR frPeing hesTiot direRetEr e T SeBhened i s

| oaded i ntgomputery on the client conputer. By opening only a portion of the
docunent instead of the entire docunent and |oading this portion of the
document ohVURE Figyre AshespgsRarnle method & ReHRS RN UMROlAtpgRpg at a

server computer.

15 [0013] Figure 8 shows an example method for determining an object threshold for the
portion of the document to be opened in Figure 7.
[0014] Figure 9 shows example components of the client computers and server computer
of Figure 1.
DETAILED DESCRIPTION
20 [0015] The present application is directed to systems and methods for partial loading and
editing of documents stored on a server computer.
[0016] In example embodiments, when a document stored on a server computer is
accessed on a client computer, the server computer opens only a portion of the document
and sends the open portion of the document to the client computer. The size of the portion
25  ofthe document that is open typically corresponds to the size of the document that can fit
on a display screen on the client computer plus a little more of the document to permit
scrolling. The portion of the document that is opened is loaded into memory on the client
computer. By opening only a portion of the document instead of the entire document and
loading this portion of the document on the client computer, the document can be rendered
30  on the client computer faster than if the entire document was opened.
[0017] In this disclosure, opening a portion of a document refers to obtaining a handle to
the document at a server computer and sending a portion of the document to a client

computer.



300n the client conputer faster than if the entire docunent was opened.
[0017] In this disclosure, opening a portion of a docunent refers to

obt ai ni ngwezh%vkl}dl(t};ﬁgﬁo t he docunent at a server conputer PERAISSENHFILG2 a

portion of the''ddclient to a client conputer. WD 2012/064588 ivn iiuouv.u2
PCT/ US2011/ 059232 [0018] Figure 1 shows an exanple system 100 used in
accessi ng docunents over a network. The exanple system 100 includes client

conputers 1648] 1dure MehMRr cddBh18BtcRPI00Rsec £ RMBL: QR dcbdmeBbRerar fewer
client computers and server conputers can be used. [0019] Server conputer

112 i s accd8®iops elhegxanple psteap Hundpdes shiont serppuias 194, 404 etk ¥end

Exanpl es of D&IWRDted 1O, A& bPRwWEAIRANSpRHAR a%d%&%}%ﬂa?)ﬁtells%ﬁ Bhgkqd, O her
exanpl es of network 110 are possible. [0(5)20] The exanple client conputer

102 i ncl uddé@Mgl visbvebewmsdar 1106 agerdsiblaéo dicangsinwutery KRtand ddpvie aetwotkd i ncl udes

aclient s %H@g I i I f tnRy; i cation
is the kfl c(r?fcl)(ss'\(,)\?"ga rgk ??@%ﬁgoé\%ﬁ e@%&@%?@%gﬁ%ﬁ?ﬁ@ rom I%Xﬁ%@%sosoft

Cor por at i onf oftwRkdrifa, povsdlghi ngt on. [ 0021] When a docunent stored on server
conputer 1 i ce we [ er 6. on.client er 102, client
comput or 189208 SSRGS Ry UFR BN st Db R0 ERERN Bl 1o
The r equestli¢ny pomg@altéryl 04 cluddes cl@nesofiwareoipgliaaoa st exmsexasprtcliog to t he

di splay of infornmation on. clij.ent 102. For .exanple,.one paraneter
1 o2 peci e Sindy S MRy R Ko e pieP i BERH £PRT 5 on wh ch
t he doaanemliciosoft Ooperati@nefRedehonANishiactopar amet er may specify the font size
in which t nt . is to be rendered. A third parangter S ify the
i sl ay " sc ! S BT s e ersmmt b b B R Braee POl e tsed
[ 0022] Whernthet exapinére 03 &liv@icompiBtiRrseddt 2 réRefity 8fenttheddcege@ss t o open

t he 20docunent, the server conputer 112 determ nes that the docunent is to
be partial F§VEseRater | 13- JOrEalssh ApIcally IFRdes Qi B MORIRFMEETS SIRANGEY or i nes

that the deeuiBMy dfnfbenalen BREdnAEInpuRPeHE dE R ¥xdhife, BhEpARE&eGhay he One or
nore paraneters relati ng, to the di SP| ay of information on client conputer
{S 1

102. | 5ot Keacifg e esa diplay resrprestcliens coppyicr 8 cacdighdhe doerperticiobde a
function cod@e3peRhdihérdrahRat rad ARG IRt siz8 if QniPE RGN ¥ tohened. Ot her

rendered. A third parameter may specify the display screen resolution in pixels. Other
example parameters may be used.
[0022] When the example server computer 112 receives the request to open the
20 document, the server computer 112 determines that the document is to be partially opened.
In some examples, the server computer 112 determines that the document is to be partially
opened by the presence of the one or more parameters relating to the display of
information on client computer 102. In other examples, the request to open the document
may include a function code specifying that the document is to be partially opened. Other
25  means for the server computer 112 to determine that the document should be partially
opened are possible.
[0023] The server computer 112 uses the information included in the one or more
parameters to determine how much of the document is to be sent to client computer 102.
The server computer 112 determines how much of the document will fit into the size of
30  the display screen on client computer 102. When the server computer 112 determines how
much of the document will fit into the size of the display screen on client computer 102,
the server computer 112 opens the document for the determined size plus an additional
size. The additional size represents a part of the document that is to be loaded onto the

client computer 102 but not presently displayed. For example, when opening a document,



25means for the server conputer 112 to determ ne that the docunent should
be partially opened are possible. [0023] The server conputer 112 uses the

i nf or mat iwg@%g% in the one or nore paraneters to dec@&muskee/oboee nuch of
the document>78t6 be sent to client conputer 102. The server conputer 112
determ nes how nmuch of the docunment will fit into the size of 30 the

di splay screen on client conputer 102. \Wen the server conputer 112

det er m nes gho\dAMRN sE nﬁ?@oﬁ&g&mabnmléﬂlaf dckech BEIGw kREnRib BB tche di spl ay
screen on client conputer 102, the server conputer 112 opens the docunent
for the dedesumenedaisityentpppesdisayagercni Hhan a g1cs at clrpteompaiet | Grisrollsi ze
represents g %rﬂrstcﬁfls plab&1 SRCHTBAE dgaﬁﬂen{ $helsCcdng sdre@AdFth Mkl Cl 1 ent
conput er 8 ut not presently di spl ayed. For exanpl e, when opening a
document , ah@ﬂx@@Qﬁb@@B@ENﬂ@ﬁwmﬂnouv u2 PCT/ US2011/ 059232 the additiona
size may COfRAPRRRch hOsHE SR 2 FEEAARARLMMANE tlclobliln RAy OF the
docunent t ts onto one display screen user at c conput er
102 scrol | shepaster ¢cdmpufer f 51 sedilstht pgredn sicthe dovuoentt thas tltbcscmaecrmnputehél% econd
screen of the doc L1 y n 024] Wen
the server thas opE ch%ﬁé‘[né c%neﬁuter%%ges %ggvﬁer% 9 Igpufte%qﬁy regglvgs tﬁg ? a}i{%n ng[tgn t he
server comducmmrenflft@n sanefsombetepbm clant agimpukee 10D oadshe retdiadd p:ombnsﬁ theer

conput er has, opened to el; nt co 102
Coceives 1Bt PBERGRory R st AR Uy Suprlgrigh vieh PSR T e

conput @0 1@%&dﬂMEmkh@mﬁeﬁ&w%ﬁ@hp@ﬁ%hﬂﬁlﬂkn&ﬂﬁmd@ﬁhﬂﬁnt into nmenory on
client co tgLI; 9i|ent co ter % t hen % &irs th first 10 page of
the documen{VZgh g g OdTSa?Wa%%? FXERP e PEtent (ﬁﬁ tésrswfé M {bG25] Figure 2
shows a pagempiterain 2 XBOPIR ol e uRBMle ARAmeRER0 iifchEleOfieckopleve BSbj&Es -Conput er
h pi AOPgR of 20Quicheto ad

112. The page of the exanpl e docunent includes five top-1evel objects -
four par agrf%ﬁgra&rﬁahsc?ﬁé%fﬁblé ARZSqYdR fﬁsql%wse i igebs el object is a

speci fic copmpsRRtorafdodurktee UnRRiple @}@&Hh&u&%@%@hs Rbldd dctRRE,agr aphs,
tabl es, pictures, 15sentences, words, table cells and hyperlinks. O her

exanpl é5objetinsesaperdsgalle gells an@jéyr@eltn;ks sUther eremplerokiseta gresoostialpl ©8icghd
pi ctures aggpdg %hl@%@ﬁlﬁdtaﬁﬁs 5&@)1&‘[@1%?!11‘6 gpdlﬁﬁjéeﬁ D RHALRE ol iBQYbTRYe kiRRG! ude

addi ti onal enbedde ects or exanple; a paragraph object may"incl ude

one or nor @as’elrrpthéh@édlbmaé@mbeddd @kmcta (f]@r pxapile, o ppragieph eltject pug sicblde. Each
top-level ohl %o@@&t&c%ﬂgjgﬁf (btﬂ&flf)ﬁ-ie'ﬁ;otbéem%e po@ﬂﬁl@. EQJhacQIIS AR ab %{‘t ence,

word, picture, table and e cel ina docunent 1s uniquely
|dentlfledlwiﬁmﬁﬁklmmeﬁhlﬂémswm¢4ME%Bmhohp@mm Wwordepietnp abidaod mbletceR00 i s

par agr aph 2. is identified by ID # 100. O her
t op- Ie?gl %%jgfgggﬁﬁ&lgﬁﬁﬁﬁgpqgggﬁgﬁclude par agraph 204 (1D # 200),

par agr aph 20]126[ | The#ir3 @) levdl abjeet 1@6&@1@@@@@1@)20%@@@9@@ pPap hE@m)le( ID #

500). In exa S, -0b} gct
cent ences. ParErpL g AEALT SNBSSk LtRy Pt B a8 ci at e
with a higlpemaglaplveis @bj#e00), pirograghxZGRImR# 300)etable 268 (IDHUMBNaR] paragiphagr aph
202 may be |@ %@ ’Eé and the fir t wor d st sent ence may
e i dont 1 1 PROBY T ek phess SFherdiddiRnirht shiCouch® siimtrer ont
for mat 251 denpdrdgraphg oeR6tas Chbieﬁl@ﬁce!; fha@ heRGH MBRksodlatel \xathldtﬂilgliéﬁlelva dopei. | i tates
t he edltln% of the docunent, as will be discussed. in greater dFtall her ei n.
or example, the first sentence m paragraph 202 may be 1dentified by 110 and the first

word in the first sentence may be identified by 101. In examples, the ID numbers may be

of a different format. Identifying each object in a document with a unique ID facilitates

the editing of the document, as will be discussed in greater detail herein.

30 [0027] Documents are typically stored on server computer 112 in a format native to the
document. For example, a Microsoft Word® word processing document is typically
stored in a format consistent with a Word® word processing document. For some

versions of the Microsoft Word® word processing application, the format may be XML.

For other versions of the Microsoft Word® word processing application, the format may



30[ 0027] Docunents are typically stored on server conputer 112 in a format
native to the document. For exanple, a Mcrosoft Wrd(r) word processing
docunent Wem%gg;ﬁt}iy stored in a format consistent w tRCR/0801d(089232n0r d
processing Ydocuients " For some versions of the M crosoft Word(r) word
processing application, the format may be XM.. For other versions of the

M crosoft Wrd(r) word processing application, the format may WO

2012/ 064588, bfb@nétwom%mzerP@Ténu&%M@)@%?d%%ocebﬁn d[déﬁﬁlbrﬁt@re}f{deré'cpd’iﬁl{@r when
the Wrd(r) word processing docunent is rendere he web browser of
client conpigb&rowpeof clipi cogpiet Y02yvibe W%@@W@%@rﬁifsﬁ%@ﬂ?ﬁﬁ*@nﬁl%reﬁ@‘?ﬁ%ﬂemed ina
format consish@lonthloh dtfn¥ Ry BQUELTor oAl CHATPAE, BT M & QUABhicr Ser ver
conputer 112 sends an open portion of the document to client conputer 102
in a fornatl12 keads ahepes pettipe af the dequatcat to thent eempwierP@ it a foompqrivt thel n

exanpl e r e d0 be
rendereg on %F.en@M§88%gﬂgg%§%ﬁ%%¥ eEsgfggggg%hgﬁﬁggL (gﬁwggp IEE(ﬁ)relfilormthe
docunent f remtigs ol e doguoredt forbe ceslsicd gn £laamtreempuder XRR, theserreet c0r8mtcrér12 conput er
112 then s nd 0 [ e cu |.i ut er 102 in
XM for rnatt%[1 3‘[%%%@]@g\ﬁoecﬁl%?é{rtgoer?%%?r%tﬁog&prfﬁmh%goqmgﬁtﬂg@ﬂfﬁe port| on of the
docunent t Geopervompaer Wézrtherompdﬂ e ofchdodenex menlesunsent taradisicaoohpfitor I2he nunber
of objects. tgﬁﬁsflngluded in the open portion of the docunent. Server
conput er °U8t%er mi ne the obj ect threshold via one of several nethods.
I n one met o8] sEhatedereoamuivest 113 deterbiigs fise forfoarafeicl doturheg ar dhenGeitvhe

di splay screen of client. conputer S vided in the one_or nore

par anet er s “QBRtery léﬁrdBtr‘ﬂn&lP?S@n re@lﬂﬁ)&?fﬁ? Hlfgrtogb éorbell?ﬁ@guﬁleﬁ B hs oPPhuest to
open the deetide Bt the HOQARNt. FesRE addnpﬁﬁd’rﬂﬂ}ﬁrﬂa?ﬁ@céﬂﬁﬁﬁé 08 objo&lthid@didivia bite one or
nore paraneters may include the size of the display.screen, the size of the

font bei ngofisvarabmctheds- & ans mhads jauss campuiphid 2gPepis ifounatig FeepE ut i on i n

pi xel s.  Usigpaiidphs s@lﬂeap&iae\neﬁ% ?ﬁ'tei 05ROV in RRIOAE br £OFYd L& etelslnt
deternines the number of objects that will fit on the display screen. In

anot herl520/ifmadignt @ﬁ@uw%%tp sgverddp dtths radhest tagren thejdocwrent.he” di spl ay screen
is determ of OGIA fikddh idSlI€ theluled G &f&%‘?ﬁioré@%a?ﬁ%s hbPMclb ent

conputer 102 to open the portion of the document. Server conputer
112 then déhesiagionths dasplagderieen. Mlee@ﬁﬁbé@ntbﬂng)bieé@pﬁhe ctl iysalepryand the

cor respondlgggla chQé?leresg)ﬁut%oﬂ% ﬁggétbﬂ ?ihe%ﬁﬂk%ee?ﬁﬁ ﬁﬂ 1o Z&Rver JiMEn AR ect

t hreshol d responds to the sumo er o jectst at wll fit
on the di splagetgonestheplumbet dfebiddithat rlafit muhbdisplaf scospebt mothithe portion of

t he dO%Hms ethoart'ilg rchl?rgb IOP ?OJE:C?S[ ’&IQQ’VIHWOQ Ehfggs%%agqgljeét{ i?p@tlernghesdpﬂm%aﬁﬁl{ een
Sizes permts a Scro pages and have

adj acent paargadmiedendereqdesfmessagﬁrmnylmnnccmhpumﬂm:tmmpﬂmmepﬂzﬁizn ofthher net hods
for cal cul t| N he obj ect threshold are possible. 30[0031] Server conputer
112 opens tnl on of the docunent corresponding to the object threshold
size and st[mm)]s mdcmw@l1ezt}&nﬂétemlhdsmndamummtlumlﬁbr@fob;aﬁs epitaly er 102.
When t he ob ect threshol dis r(?ach & server co OECLI nues sendi ng

gdifona eFté &P

obj ects t o LT BARIEIRBTT ¥7V26 ISI?IFPéSCé‘?‘?B S’&f’ ject is
reacheds Sesedspehddrd tht sirhef @Bduaberaf bigpctd @uelillgh) Joﬁﬂ{e dipldyeachesluemsur es
t hat the opGel portion of the docunent Pr eaks on top-1evel
d1t10na1 number of objects. The portion of the document corresponding to the one or
two additional display screen sizes permits a user at client computer 102 to scroll pages
and have adjacent pages rendered from memory on client computer 102. Other methods
for calculating the object threshold are possible.

30  [0031] Server computer 112 opens a portion of the document corresponding to the object
threshold size and starts sending objects from the document to client computer 102. When
the object threshold is reached, server computer 112 continues sending objects to client
computer 102 until the end of a top-level object is reached. Sending until the end of a top-

level object is reached ensures that the open portion of the document breaks on top-level



WD 2012/ 064588 ivn iiuouv.u2 PCT/US2011/ 059232 objects, instead of
breaking in the mddle of a paragraph or table, for exanple. Wen the

obj ect t hwoxbu43ss, reached and when the end of a top-| @C&USelj1M84232 S
VI 33U0UY.U2

reached, server conputer 112 stops sending objects to client conputer 102.
[0032] Figure 3 shows an illustration of the use of a nenory area 308 on
client conputer 5102 to | oad and store the open portion of the docunent

transmi tt edpjQThS@U e breSIQRPHIES mkhR JrQ pelabRph opt@m UbedxakBié: WIRa tienory
area 308 is variable in size to acconnné%te different top-I|evel object

si zes. The Ogﬁﬁmeﬂw%?elmayheéraé@%e}sth%@@fsa taercyckabingt i areekedofertdhir ee pages

fromthe opgy ﬂ&rltIQ%’Q)p?genémggﬁjgé@mclleﬁtrboﬁﬁoﬁﬁf j@xanpl es a different menmory
size conprising nmore or fewer pages of parts of pages may be stored.

10[ 0033] | rh0q32b Urgurg 3 sheagan3dustrataoishaiise hf ampeeryyards| 388 len clignt coyppudesr |
corr espg”dﬁo% {8 a?i%%to?é thgg%%mon%@tﬂ% Jo?ﬂag '%?rgnsﬁﬂte%l'fl—j%‘&er&e?gl%’gﬁlﬁ%r 110§n

Page 304 inc ree exa e top-leve ects - ] ects
320. Page 302tocdicntesmonidsl 2o Té%epag@r}oérea:midwuhbnm SIper@caederrgoctaa:ge 304 and

page 306 C%rffe?enﬁ)%}ggg\feﬁ i Ecqglzgsag'?h I%B% 9‘?3_\6”5 N \qu gfr(FI%gg%Sdo q‘415 into

Fi gure 3, ages are ac
the nmenory tl&e@[aagai)ﬁom mhecjpmemmmocnﬁumeumélﬁzm dloar em«mmzl aedﬁfabptendmor;%lz and
314 of page. 302 are | oaded bject 310 is not.

Into t
S o PO s B SO B e B Pt BB e r v avea 508 but
obj ect 1826 [0(B3pc1h Flgu&,ozsﬁge%@hhswusﬁm Ieavyl blgdik, lint berdsie toessp@dpmut er 112

typically sen en docunent to C C ut er. corres ding to
one. page oP e RmEE HSA BiI i Aol 05 BRe s PR BEs TREF GaBtent - 1 1
Figure 3, pagievelQbiceOr BRAOBOS 3waﬂdmaor ea@@oedo@@g@ds&b&ﬁxgb%falﬁ and 314 of

page 302 and obj ects 320, 322 and 324 of page 30 correspond to the
addi ti onal JeREIPbRIeeRINERasHK ARe AREC %ﬁéov@a@@ﬁt &%F Pregsd s glosHBeét or i ng t he

addi ti onal faiRGlihORgeB04. N8 TRhly d p%rﬁ&l RPhIE BOS HRIOI0B aﬁe%aiahy Radef the
docunent by the user. [003 For exan@ if the user scrolls down past the
H

bot t om1&f p\ﬁg&lew‘@orbbr%é% @pgientxmappeh M- FobPEmpia obiesivs |2 B 3ihel ¢l i ent
conput er 192ge d08 a?evlaadea%gnifeﬁllbrwar@avmgblwogﬁa%o Ao, aﬁqhﬂaﬂp ece@wl oadi ng.

Simlarly if the user scrolls up past the top of page 3 obj ect 314 is
also alr ead%2 8doi2é drd lnaded e yeoant 4iea ?&8» @mobJ@@r%@étiSemtloz and is al so

avai | abl e f(ﬂf34¥'z§8‘%l&ﬂ88\éﬁ Eﬁﬁ&t th?@éév&%ghlh%@ Ak tggwkgaﬁfsa en JoQQrﬁ@:% 8@% shown

in Flgure e first object [oade stor MeENOry area
to client computer 102 corresponding to one page of rendered data plus an additional

20  section of the document. In Figure 3, page 304 corresponds to the rendered page. Objects
312 and 314 of page 302 and objects 320, 322 and 324 of page 306 correspond to the
additional section of the document. The reason for loading and storing the additional
section of the document is to permit smooth scrolling of the document by the user.

[0035] For example, if the user scrolls down past the bottom of page 304, object 320,

25  already stored in memory on the client computer 102, is available for viewing without any
additional downloading. Similarly if the user scrolls up past the top of page 304, object
314 is also already stored in memory on the client computer 102 and is also available for
viewing without any additional downloading.

[0036] As shown in Figure 3, the first object loaded and stored in memory area 308 is

30  object 312 and the last object loaded and stored in memory area 308 is object 324.
Memory area 308 stores complete top-level objects. The top of memory area 308,
designated by item 328, corresponds to the first line of top-level object 312. Similarly, the
bottom of memory area 308, designated by item 330, corresponds to the last line of top-

level object 324. When the user scrolls down to the bottom of page 304 so that part of



300bj ect 312 and the | ast object |oaded and stored in nenory area 308 is
obj ect 324. Menory area 308 stores conplete top-level objects. The top of
menory ar\&f?vzba3 665$6§I gnated by item 328, corresponds toPChaSRMoHEI2B2 ne of

t op-1 evel ject 31 Simlarly, the bottomof nenory area 308, designated
by item 330, corresponds to the last line of top-level object 324. \Wen the
user scrolls down to the bottom of page 304 so that part of WO 2012/ 064588
fvn iiuouvy b 3T M&i’&édldn%@&%@%y RAQR 0BORN! SnfRRd 62 dbRA FhenadingRbay screen
of client conputer 102, object 312 may nove out of nenpory area 308 and

obj ect 326%@%ilrﬁ%@%&@b},ﬁctaﬁéanaz@ewep@@gmpwwr@%ﬁ(@ way, nEnory area
308 ad) ust §odaf) Shi, by ElIRARK dARieVEl 1ORIRRLRWAGSLE bRERYE] O d

top-1 evel objects. Further, as discussed bel ow, eto evel " objects 5

r enoved frmﬁen@mﬁlyltm@ad@bsctﬁaﬁmﬁ@r @ﬁﬂ@%@dbﬁbwl@ltmﬁvel@mmt er 102 and
addi t i ogal ed in
remory A el 3080 MBS R B Ry bR GBI Rl e ST 20, o
client conpbices mbPBbe porivesivondimg C’DmpWhleH2a1n¢@110te|dommmowmeac&@(8unent in
Figure 2 i td.al | ened n n ed from
server co 0({3@]{ #iglﬂex’lsﬁgws Xt exgﬁgfépgrgtnlg%nno?yon%g% 151% C% %ﬂo\gaded and
stored in rmtmpgnda’rgaawheﬁa pmbmdﬁhe tldstmnfentnsﬂﬁgneagmsmﬁtmlb@pdmdwltrelmlt 200 and
part of the secto?@ pﬁ%e f the docurrte 1 EB exa }}31? entire second
page 404 of “PRECY8Ed ’r‘ﬂ’el %Sﬁ%%&gla%ﬁf St SPREW en%r%%o ‘ea 402.

[ 0039] 10he dbéuntint Paged aad stbied idMemMoMica200 inctudeethd @re gagerof theelotimsgak ay screen

or ccedi ng OHLCHaRH i seshBate 404 o4 e BTt AP St BT SombPar ca

402. Howeven4 of g d@dﬂh@nﬁﬁ@rﬁmsade@e@camedtnhﬁerﬁ@vd@:aadz page is the fl rst page
of the docurrent there is no content to be | gaded f{ hat precedCEls the first

page. I n t RGOb i pa%@rﬁféhq docpmefit 299 Bdensigred oB sy gereanal SF¥cedi ng t he
first pagec&ilpﬁtaemdoq {9& e of Part Maspagéamé BoculrRft era@ereamgiherf@lmefen area

402 above where p aded is not used in order to allow nenory
space flér §t‘$¢rlﬁﬁ1§0%&%@ azé@tomd RSO Aieet02s Eopiey s, fopthisfeapplet ksa#s¢ page 200

and on to RAGEHHAQ pag r%tﬂefﬁ}kt%%ﬁﬁé &H%uﬁlfentst%@hé ﬁcncg)n{eﬁt tH‘B@‘PJaMec%Q@ 402 will
be di scussed in greater detail herein. [0040] As shown in Figure 4, the

first pagepxo@lesthetfing pdgﬁ: Unting exapploy thesgis md}ce@ﬂ 8y 200k paee, 402 pBcediel 208 and
part of Objﬂ‘f:ecﬁrsti)%g O%f;{g%do%glilglﬂ%og agen Uy, gltfbgp cbglﬂ{%br érﬁ&h%%%%v wever .

remai ni ng part and also In
in this 25evharplgs 2M6s badal ls)ncbtyusal iparder pfalloienaenp mekcp foy etord@glpagk 200e

documeny, | %hg?%ﬂ?e‘ij écrgl?sl 5 ?ﬁc? BoRGm of ) %ﬁ% B8 'a19d"’ POl TREAd: T8t 41§S?p21?rﬁé}9ado%€?°t

actual I'y | cI 8 | ect 412
i s shown i ncrbiligyiremémory ardalmzmlabeedmdmsstedmbgreatw &hd hegipart of page 404.

[0041] The ahiects 202 42 8. 410. are. al |
oo oy el (RRE AN HERR 1 Aty 47 PErnf ik 280 Sratf S0 nfRde WBR8RIAS b ect s
such as paaagaaphﬁd 2(i8ednll @&t of ddcs2 Y, Thic Gédohé page\iDe 0f Hhe dv@imcaoinplude’r 112
determ nes the size of e tion.of nt, t en based on the
bl oct trr distemainbErg bt ol wrpaindufs IRE AT £ POSREarats o
continues Ra&hpIE, becly @l a AT sFaBPRBEHIEE mozttdfehmmﬁ&ntﬁm@&bmmkcumn | the

end of the top-]evel object that includes the object corresponding.to the
obj ect thr é@lﬁ%’a]@w r}g&m(gﬁjawﬁ 4P2,and is not actual?y loaded an(lij stored on client copmputer 1%2

at this time. Object 412 is shown in Figure 4 to illustrate that object 412 is part of page

404.

[0041] The objects 202, 204, 206, 208, 210, 408, 410 and 412 are all top-level objects,
30  meaning, for this example, that they comprise objects such as paragraphs, tables, lists or

pictures. When server computer 112 determines the size of the portion of the document to

open based on the object threshold calculated by server computer 112, server computer

continues past the object corresponding to the object threshold until the end of the top-

level object that includes the object corresponding to the object threshold. As shown in



WD 2012/ 064588 ivn iiuouv.u2 PCT/US2011/059232 Figure 4, the |ast
top-1 evel object |oaded and stored in the nenory area 402 is object 410.

The | ast W'Onelzq}IgSisseg t he object 410 corresponds to the eqa/uskoimesrEsy area

402. [0042]"When the server conmputer 112 sends the portion of the document
to the client conmputer 102, the server conputer 112 al so provides an
i ndication that nore of the 5docunent may be avail abl e at server conputer

112. The Seiyes 4, GRRYERL Ievel dbieBYoddE PNl ddSraini (R Eaby Aftalbats JHREE410f t he
docunent is avail abl e b%ksg in the nessage used to send the
£ 80}

| tting a flag
portion of Thp&sdsedReat @ﬁélapvr@ﬁpomwpﬁh@@wm@mmyew% is typically

set when mygR2PTWhAELAQEHTEHpts: 1Y 3bda@BleSord RS BRAAmdtSINEe &ichd 29, the
server computer 112 may 1 nclude in the nmessage the 1D of the last object in

t he porti osomputeiV@21tDelersvamepmpwenitl2 gl pravedes i pilicatina thaignorepfiteet in t he
docunent.. i I PITRY, t i ne whet her
nor e of%thgxaﬁ%%hg%{5€%mg€%?%E%ng%bgﬁ#ggrVerkgéﬁégﬁgﬁﬁ%&gglﬁﬁg]nessages
sent bet we@rovideiagmdiomptieemort @2 thaddewemy s ravabhisby eettind 2 flag @ tht andar d

web- based ne es ,usjng.the HIT ni_cati on. protocol 4 Wien a
User ot art TS RROR SN ol dEn R0 QTG RGO sBI RO BER" 10 ik £

15docunent tipaslinedt whee mokcoadedioomhent ¢4 dveitdble dnperder udifPa fled, itlentrveonput er
102 determ nes t

nor.e .of .t he docunent .need .be.opened and. downl oaded
Lo e o BRI pB8 erfls i 1R R IpaF st Qur iR R RS R E nfor e of the
docunent ndecsnehoseheandhlalimedhdiasedjcotrin tHeelotatne eBptvaticitiag thie MDs, cliéht
exanples, the client cal cul ate he nu r of top-Ieve bj ects that have
o ser ol LUEPS o deriamis SBehOgrOt SHHe dgtmegth ot Bbe fa RE0E boen 26
scrol | ed acemgit@atier Thoabssagds RE sookeh clicdf comparpl® mdisbkasdalpdter 112

corresponding to half a page of rendered data, client conputer 102 requests
an addi t i o588 MGR-bated tirssage g iie K ChfeRBudeatipB Prfeitput er 112, In

exanpl es, 443} hWeShOkd: 8% BRIIMRIG@&h theRaddbadbciablt -8d BRAgHrcFOr exanpl e,
the threshold naghbe one gggglor three quarters of a page. [0044] Figure 5

shows tlhe datsneharmaphopn ppcligheqemphET (& Flict pamiuder dBRACYENS5 page in

the documenty mik HIRWMACARedThBUE & 1R opbR& RAULKOGRE 16 ARNAQEIHIRRT 0 ender ed to
the user is page 404 conprising objects 408, 410 and 412 and part of object

210. The t dpe efient erampeard Py deferanncs Ozt moreandjthpsdogemend nedvie ta bppobitdined b8 of

obj ect 206., %c@%ﬁe@ ool M Iﬁ@yéélﬂﬁ& t'ﬂ9§1ié?1‘r'%ﬁéﬂﬁes’?ﬁ@?ﬁdbe@ﬁggpﬂ%t In

exanpl es, en objects are€ noved outside of nmenory area as a result of
scrol |'i ng, objeets tis} eyt Seammyrobed uml vorzd élet fundy ¢f thetevel3Djectiptiher b8@2 i n or der

5, Sor 8L SRR SRCHEEE B R0, BL RGBT L8y EO ST g
obj ect s 202f ander@Ddatg ckent ndro@ded 0B yeqoéstsemt ad diviopal pertiod 02the tibe@sennfeoror y
I S R R e S
PCT/ US2011/FOb823Ple, the threshold may be one page or three quarters of a page.
[0044] Figure 5 shows the example memory area 402 when the user scrolls down one
25  page in the document. As shown in Figure 5, the portion of the document rendered to the
user is page 404 comprising objects 408, 410 and 412 and part of object 210. The top of
the memory area 402 is adjusted to the top line 504 of object 206. Objects 202 and 204
are now outside memory area 402. In examples, when objects are moved outside of
memory area 402 as a result of scrolling, the objects may be unloaded from client
30  computer 102 in order to conserve memory resources on client computer 102. For
example, memory objects 202 and 204 may be unloaded by client computer 102. When
memory objects 202 and 204 are unloaded by client computer 102, these memory objects
need to be obtained again from server computer 112 when the user scrolls to the top of the

document.



[0045] Figure 5 also shows that as a result of scrolling one page down in

t he docunent, the server conputer 112 | oads the next page in the docunent,
represenﬂﬁgﬁpnggye 502, to nenory area 402. In this ex®EpIUS201t1/089282Xxt page
in the docunent 1S a picture, corresponding to object 510. Because the
server conputer 112 sends top-level objects to 5client conputer 102, the
bottom of the nenory area 402 is adjusted to the last |ine 506 of the

obj ect 510 0d48P48urt B aRY 0N QBat al bfesafeéﬂ/s@fouﬁ@rmy}o@ge db¥4 11§@1@ dscunhigt, next page
of the document (corresponding to object 506) as a result of a request
nmessage fr &inseRer et | Edlepditthe nerppage Thibie dpuaient, &Pﬁ%@ﬂt@f byspageiS0%.fe r equest
message to {RRSEEYAD. QQHRH&E&,QO%cﬁQQBm&hﬁﬂ%Qﬁkﬁﬁﬁﬁu&ﬂﬁ&ﬂ&er 102 detects
that the user has scrol down one page. The re?uest message instructs the
server congoresponding t@@bJ@geSriO uBecanscabidisoryes aehpyiarlt BWd@foptlh@ doedintent , in
this cage i n of the
docarent t & o ot 08, 2o, AAEma RS R0 by BB O R RO b0y

i ssue the theqbest St0o server conputer 112 as a result of the user scrolling
nore or a 1 [ 7 i.tion l,Lin nd vi ew ng
portions oi§04t6EaIn exan‘?ﬁlé’s e S%m?r 8 lrllt%er clg S%%%élﬁe T&I,Sa%FﬁF{hggoecrun%ﬁg edit one or
nor e port|memqﬁmmhgudﬂwmnﬁﬁbamanaddobanmﬂMn@&QEM©ndmeuMamtmmﬁmxdlscussed
each objec docunent dentifie

veor ed 1 o 102 pBi g RGP fecehfhiRbe! iigegRle Dot bl Serd R Pl 1 ed and
updatedofomh&hemﬁ@ﬂanpmﬂﬂmamm@hhéherdn@umﬂaiwﬁﬁlmh@mgﬁrMeﬁamanputer 112. |If
a new object is adde b ex 15 éh tenceipr par agraph, an
| D nunber P?“ﬁ@ﬁg?%Tﬁﬁ ?%?W?ﬁ%mmﬁ?d' §éﬂF8HB§n6 Iﬁﬁ? thé exanpl es,
the | D nunaesusneat, iletkisshi@rodporGihS totay phe, @fﬂls'dﬁd &g aadaudsnaf Ibcﬁﬁén $fhige posi tion
of an added word, sentence or paragraph. |n addition, because onIy a
portion of d?%@l@&h@&ﬁéwomguterp@ﬁe&l SAAPIcR g Pienigompier 407 PaYisHSithct s ar e

known, t he Qe iRk cFBYmREeradh hebrealldhitheuseNRRIBS &Y %megsoth&h&lejﬁ%é/er

conputer 112 w thout 25needing to open the entire docunent Figure 6
shows dA eXx¥Hpl dnpidtipnanerodme andreeting PeuoNy ofra @ﬁ@ﬁ?rﬁgn&l%@?mw@muﬁr

docunent atjof g ds%af&f%ﬁ% ef moF YortRNEOPhE doduftRnRRlld At tolhe docunment may
be open in web browser 106 at client conputer 102. Alternatively, the

portion of do¢iencibchmdisrussedycagiecligsem thadesugientdnidepipisdiby atunisig 1P sumestanpl e i n
the Mcr 05%ﬁen‘é%gr(eﬁ)t%é(‘ﬁ&ﬁo%ﬂﬁ@&o%hﬁ On3H20Rl%S {?Etg’grejlg’é%tlﬁgd &ld‘@ﬂ&te&o”pm er

104. The docunen e open is st ore on a ser conput er exanpl e
server conﬁ@ﬁbwqmnzoﬂpﬂoﬂQPd@@mwaﬁdﬁnﬁmwG@@mmarﬂéhdésnmwemsag@wwsdsent

from C|2ben eggrgé 'y \%‘Qv%r& (gen%& §1|[ %aga%ga{fmlﬂt? rID]‘Ii]‘ %1b P 15%81%921‘[@({ R)?{ or;'d Of the

docunent . uest nessage orna ion i°n e ’si ze of

t he porti oserdnct hiepatapcaphe md extamphap,ahe IIFoumigxsacfjeksting dsteec‘tﬁmla’wﬂeydﬁﬁtéﬂ% ivn

PRHOUVEIZ I?ocr-lc;/ﬂgc%%%]'p]é/m 1gr£19 gtg azn added word, sentence or paragraph. In addition, because only

a portion of the document is opened and the IDs of the edited objects are known, the
document may be edited and the changes saved to the server computer 112 without

25  needing to open the entire document.
[0048] Figure 6 shows an example flowchart of a method 600 for opening a portion of a
document at a client computer. For example, the portion of the document may be open in
web browser 106 at client computer 102. Alternatively, the portion of the document may
be open in a client application, for example in the Microsoft Word® word processing

30  application 108 at client computer 104. The document to be open is stored on a server
computer, for example server computer 112.
[0049] At operation 602, a request message is sent from client computer 102 to server
computer 112 to open a portion of the document. The request message includes

information indicating the size of the portion of the document to open. For example, the



request nessage may include a hint indicating a nunber of objects to be
included in the portion of the docunent. Alternatively, the request nessage
may i ncl ud?v@msﬂu)g%%?ore paraneters providi ng informati oRCTAga01diosR32 he

di splay of "infornstion at client conmputer 102. The information may include
such itens as the display screen size, the font size and 5t he display
resolution in pixels. [0050] At operation 604, the first portion of the
docunent i $equed @icVRg: MaPMCRAE ¥ Bt MARMHHE! nubdb@r of UbRechsitd B inPRAL iRMcOf the
docunent typically rncludes the first page of the docunent, plus an

addi t i onal Pafenat tyhéﬂO%Uﬁ@ﬂHoéh%ﬁtV,e% {heirecipstyneasagagay Biclude pesy aringic of a page.
I'n exanpl el B8RS infdHhalibd &Ear@ﬁ%rtﬂe%ppa Jr o ARELNR i MRYmpit&l ude nore
or less 10than this size. The reaSon for inclfuding nore than a page of the
docunent i 402.oThsapiprmatpnueayringiedesh¢heitamses theudisptay sozen §zes thedpit sigasgnd t he
first page r . page, or part of the second page, to be

qui ckl ygdi él%lqgs ]:laa r?strogﬁ%oﬁreﬁp géjs'on client conputer 102. [0051] In addition to
sendi ng t hd¢0dS0 sAt gperatiprofDdofhe ffinss poition nEthe dodunensiereceiveboputreer 112 al so

i ndi cates t [ er t her .nor.e..of nt. i.s. .avail abl e.
The. 16ser vermRuiirer T 25CARYO Ci ORI n T BT i 8 HESHTRRS skl

avai | abl e [ycwment, iphg amadditgpal amduneofithsdagmestetypiciliyonpage oveporcanpis er 112 to
client computer. 102. . Ot her. nmet hods for. indicating that. e of the docunent
s avai | b Ia L RE e e R Rnhod P Bh O TR gd o B, “Frel ude
the I D1of tHae thigsike. Olfje@Cdson for ifd@idéhganure fian apagd dTehe docmrherdt ko lpaigiit ©bj ect i n
the portion sentl. The client conputer ]fDZ ng%%ithn co re IDs to determ ne
20t hat ror &G 1580 YERYIFERT? P seral 8yt i TSt PResipd forApe SeReEE T BYEO! t he
first portitene@hndphg, dosufiRly Jighsed 6Imihaibs 6 Vit ERiure02.112 is | oaded
into a first menory area on_ client conputer 102. The first menory area is
an area of [MStbrly %fhﬂ?ﬂ ospdingdhp HEseporgepofdagiocamer) 16 SLY S CPRBUS léam on of

a document .5 YREGR kd/the EiGt ORARIEY whe@Br hsreloRfGRA0EMUAOR al AlaBIOTRe t WO OF
t hree pages of the document, 25 although in exanples, the nmenory area nay

store mbr e sgvercessuehbl? magndieate hirbmors agts desunianbls g labiedy sctingreHes y ar ea

| arge enOUQthhE?he%gé &nt $0 RAIES oRbuteh £1 240 EHUTR BEmREEThE So e L MERER foPage T o
be stored plus half of the preceding page and half of the follow ng page. A

menory ar eandicatigethenpuglef the deguoreat ishvadlebisatrawsplelenterssxamplarthesrrvepage to be
stored pl Ut%%ﬁl&ﬁelﬁﬂé'rﬁa iRIRRERH P MAOEs BRI ettt bRl hOYh BEmPRGE: | N

exanpl es, € nenory area |s 3]89?(nown as a Vi ewport&éecause the portion of
t he docunewrbjectan thepdgoaderftr die chet nemmityr 182 ery ted@6BparT Hes foclketeirane of t he

docuneng, Oma?‘ln%%dofft IS8l Ner, Spputer 112 and stored in the menory area is
conpri sed Of one or nore OnDj ects. Each obj ect represents a specific part of

t he docunem®052k utthvparstien §0g; the fise porine ef thp docgreaphgeitead o serabt@momrdr] , et c.
Each obj ect,, }/\ﬁ)oa%O%?/to()gﬁr5g8 rinvn i uO(r)lugi. l{Z nli‘C'I;/rLi%éo:IHll/ 9r5 232 haesal a uni que
ID. In addiitf BACAGREDE TREVEMEY ARENGDIE PP U Ude MY HET BETAY Y8031 evel
obj ects. TapateevLhe@bjyenicticaicempitpeldR deditatédte sthoiag apatios 0fPddcaimbg. one or
nore other objects. For exanple, a ragraph is top-1 evel object that
ncl udes. ofEPBANHica TRy Bt ks Bbdh DiriorusraBe it OF the doculndr
25  although in examples, the memory area may store more or less than two or three pages of
the document. A memory area large enough to store two pages of the document permits a
current page to be stored plus half of the preceding page and half of the following page. A
memory area large enough to store three pages permits a current page to be stored plus the
entire preceding page and the entire following page. In examples, the memory area is
30  known as a viewport because the portion of the document is rendered from the memory
area.
[0053] The portion of the document obtained from server computer 112 and stored in the
memory area is comprised of one or more objects. Each object represents a specific part

of the document, such as a word, sentence, paragraph, table, table cell, etc. Each object

10



5[ 0054] The objects in the portion of the docunent stored in the nenory
area are arranged on top-level object boundaries. Thus, the nenory area
begi ns mrwgfﬂgqggyﬁft line of a top-level object and theCWHnmwmmanaa ends
with the |as I'ne " of a top-level object. Top-level objects are typically
conprised of one or nore lines of XM. code. The nenory area is adjustable
in size to adjust for the size of the |last top-level object in the nenory
area. 10[ 0Ga5d urﬂxguquemad&tﬁbnfi%or@n&@sﬂﬂéﬂo@&&gAreaesegna{ea@s Qdpgarent is
rendered on the d @ screen of client conmputer 102. Typically, the
second por wPiseis- cB‘?ﬁJ v @bicgts geepbicet ipthe dastmentieanprismgeng eicBefd Opst t i on of t he
document | 31,8005 eCahbIO fARrdRIDY Yo ALEPo: Bl BOLAGAPLE Bbrc107oRR0
conprises a par first portion of t docunent. Page 200 of Figure 4
and page 4@me@$am1@m@@b6dére exanpl es of pages of the document rendered
from 154th Phe 6LkERbs & [ 610,

t he user sirolrvfthrgﬁgﬁ tﬁg$d§chﬁé§&&ﬂ %ﬁg%g%gnﬁgﬁﬁg%%ékﬁggé erng%%tlon IS
made as t o onietlhed 0hr9¢té>0midatibﬁe Thoe timememérg amézﬁglab‘#véhthnﬁmwn@eﬁaﬂep conput er
112. In ex rnal hecking: tatus of a
flag in th%ele%nfia%iéCt g‘“% @E‘%%‘B’ n he&s‘é@eﬁF laé%c/ﬁ Nt S ef& tlg(‘?grrput er
102 with tbjeéts amtty;ﬁ&llp@oﬂnpmdof ortehe ndme:lmmmf XML mder?dhe mmﬁ@&realm ot her

exanpl es, clie t con nay c D.in the portion of the
Gocument " s S TRy 8 S B v St e e o c et
[0057] 16t QEIsSSptAtaipeaiidn 60@he§bcancd1ﬁtrﬁnsrmﬂﬂaaddammers inmeflérdédnat thadisgayof t he

docunent is avail abl e on servyer. conputer client co 102

Hot ot s SoiRu B Eomr S o o Ty IR R cecaBE ettt CPIERRIRIEPT comput er 112,

I n exanpl egocuehdnedta. CI¥RBERE pdlelbﬁbmhsascumnabt@u&em&bﬁ tef méherydeswrent from
server computer 112 after a page of the docunent has been scrolled by the

user. In ot cenpiy 82 an%?qn&ﬁtsescadﬁ&ﬁféhe H&p@ﬂwmégletdacwna. FrerdPeoht the

document f FSLR € QMRS urd 4 gre WRARAMEST phEl8 o BRMoSHEAL tRdRRYrpart of the
docunent onq%$|e&¥ﬁ%%ngute5%%%2 %&hﬁ@@exaﬁb$§§ are0p055|ble 36[0058] At

oper at i16n geenergiE Area ofielicet ¢AMPALT 021 s nade at client conputer 102 to

obtai n_mor Gog) AGBARMIERL 1k LAPLSEAVEFUERRLEImchE 2at (hi:E0H ¢ pogPUt er 102
sends a request nessage to server conputér 112 for a third portion of the

docunent . Thierniagjisadt madess agehitherimmest thadeumattivavadbdaen theers¢ize of the

third porti t.he t t he
i e of 't neSpatr [12° EBEHERS e A AATR By Dy LR R B ISR G s B
ivn ||uouvﬂuZmE@EESSQG@EWD682@2Cmnmﬁ@dﬂéUidwnhmhmderH%ZWhmﬂmﬁﬁmd portion of
t he dO%H msnggmoh Bf t%x %g&lmeﬁt ato ceratl&lf()%ﬁ”% étﬂ& €X Esd Icl?&lt E&?{h %ér2162 gfa the

docunent Act ude one or paraneters | e anmpunt to which
t he docunenbmpamdmﬂadﬂbnnhép@mon@mm$mmemmﬁeauM@n&En&th&dnmﬁhézsﬁhﬂ&r

conput er 1} Hgnﬁhe X nnornatlon regardi ng the size of the docunent to
determi ne the 5L S e third portion of the document. [0059] At

oper ati on §037] tAwptiatiso povhérondadrmitadoidente fat ndrelof tie2i doegindot @m ser ver

conmputer 112 { operation 620, the third |on of he document i.s | oaded
Cnto the f ArabkeRniy R ChpE s ML G TR p b RIS <
| oaded 25nt ehetddGurhént HomneRBF dondfuea | 1 1) €16 *KS R 18 ElidhS &FmpRuedt qbtkﬂﬂn@éqmn t he

docunent , the third @Prtlon of the docunent is 10added to end of the first
menory ar eQ0RHBOT PF OF IpeiRsSPY TP eV & pRRYST | 14 aipzepags of the document has

been scrolled by the user. In other examples, client computer determines to obtain more of
the document from server computer 112 whenever the user scrolls any part of the
document on client computer 102. Other examples are possible.

30 [0058] At operation 616, when a determination is made at client computer 102 to obtain
more of the document from server computer 112, client computer 102 sends a request
message to server computer 112 for a third portion of the document. The request message
includes information about the size of the third portion of the document. In examples, the

information regarding the size of the document may include a hint as to the number of
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accomodate the size of the third portion of the docunent. The end of the
third portion of the docunent is a top-level object and the end of this

t op- | evelwg)vbgl%g@;g responds to the end of the first nemomyUSa1I@a592BHD060] I n
exanpl es, en the Third portion of the docunent is added to the first
menory 15area, a portion of the docunent simlar in size to the third
portion of the docunent is typically unloaded fromthe first nenory area.

Unl oadi ng 3pR&E td i@Qu intiRan@psBnds the abulbg. b Enp®NRE f@hBfod educes
menory consunption on client conputer 102. [0061] /Rt operation 622, a

fourth por tgesrlingthe fiee efdkudrshmentnayindedseie pr BpicrrBelersindigyingthe area. The

fourth port, 8 Qf whidh tRULIER: rdnderfd SHOREE coﬂip_u%eli]%j ikabuRorteavaf the 20
docunent. As discussed above, the fourth portion of the docunent is

typi cal |y spmputerr]l12psasitheinfopmatipa regairdiog Hhopize ofthe floquienide detamne th¥he fourth
porti onsof S&ngﬂggw iOin%f{h%QLiOaﬂlilénY simlar in size to the third portion
' ca

of the docunent, but n%)tt i denti to the third portion of the docunent
because t hd00SP} skt aperrbey6 & tha tlenldwriom o thealpclraant s rodsjved troardrviehe si ze of

t he top-Ievel jects,.in th hrst nir rtions of c nt may
artrer T U dadrng bR cph Bt PRondh bR Bioh iR BaubhBGRTHER ne
first nmenomenaneacah@hert the thiddipodiopef thealocwhient Bdoadod innetht firss maohded to t he

first nmenor rea requl at es ry, consunptjion.on clie conmput er 102.
[0062] At GsersenisnBsa AR OR bR ] Byt bafos o s ne

render ad ondddditeaid Eamgpfitttaheni@y areb N TRXARPh&sorytaka edpmdndnizen®y be edited
any tinme the docunent is di splayed on client c uter. 102. Thi.s incl udes
2" e ahe AR Bt 5 SRRy patt oy b Sty SR e A Bt © s
scrol | ed. M dvougnt K QUp-Rvel sbi@venditheerdf Uiieip-18RI1 stgect irtegsbndhenhyo nore of
t he docunent is ayailable fromserver conputer 112, this is just one

exanpl e of “ihehfhe Hist BEROER2 may be edited. WD 2012/ 064588 ivn ii uouv. u2

PCT/ US201 17688238 cxd&3WhéM thO BRIFbHRA 08 BB dobilientS 8lidRBY &R irfienfiry €d
portion of the document at client conputer 102. The user typically saves

the edilfed 2fs8raRasionoi thadocmen vsniter iy isre dsithigl Rartien afdha dogldentds save button
on client aRRYY GhiodRE frofl thORRE ﬁ%fn@%lagga.s Urtdad8i3ta oRITRE Bl dbAimeERES a

request nessage to server conputer to request that server conputer 112
save 5 t héheddptireaingsppteh paduess momergewswraiiion o8shew comprpuildr 112 saves t he

edi ted por t4 o) : i { he entire
docurent . SR P hOBdRETE bbb RERC Rt R WRBERAHorP @Y Bt od. o064
Fi gure 7 showorazesxXBrgbeth potvehaithe dvfumentist droldse? 00the 6rst ppaoi oigha porti on
of a dogunmgn a V. [ | Y er put er 112, At
oper at ?gnn%‘tf,n%ﬁfbsjésf(\ﬁgecru g%%%%%é%gg%gﬁgg%lgﬁ\%}g@e gocﬁl&e“&ﬁﬁéﬁﬁ%ggglggl% Tom cl i ent
conput er 162e tcothothéd ppoihiodthe dbcranado Clindndrthsgontie@dcb folie denarn isctgpipaltyer 112.

of the doc T T e T HER e s e SRR tares Fo ftlyriiar bae a
hint as totichcitgieecaode thibfieChemony atda@ndhamu®pevtiobipeind thasiat dfelic
cxampl . L LILRLIR L E0GTRY |l Ude on o More, bar G o SRESILYi o
102, the f oniheSbuEe portion of the document from the first memory area when the third portion of

the document is added to the first memory area regulates memory consumption on client

computer 102.

[0062] At operation 624, the user edits the portion of the document rendered on client

computer 102. In examples, the document may be edited any time the document is

30  displayed on client computer 102. This includes a time when the document is initially
displayed or after the document is scrolled. Although Figure 6 shows the document being
edited when no more of the document is available from server computer 112, this is just

one example of when the document may be edited.
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bei ng used on client conputer 102, the display screen resolution, etc.

[ 0065] At operation 704, server conputer 112 determ nes an object threshold
for the p&ggygﬂpmgﬁﬁhe docunent to be opened. The obj ecPCrhSe&hOFLL32
identifies a er - of objects to be included in the portion of the
docunent to be opened When a hint as to the object 20threshold is not
provided by the client conputer 102, the object threshold is typically

cal cul at ed T[(hl(i3ﬂ%&€db@i‘aﬂdnﬂ@26t e uRTRRS tHRefed®bl Retoh drhetddeuwAge win@ih: that fit in
the size of one display screen on client conputer 102 plus an additional
nunber of 69‘]“@&%102Tﬁhe wwtiypicalhataveithbedited porgpp atthe dpemepthyduessipear mul ti pl e
of the numbgrQf oreba8Chsitoh AL EOﬂlﬂltéI‘h@2SAz PtioR88s, @!1@19 l.aMpR& ©Ben-

25[ 0066] At operation 706, server conputer opens the requested document
and sends 6¢nels arequest ele@ﬁ@ge@tssrvprrpompetqﬂéb%tﬁemue&t@aéNremitcommﬁgfultlérsa\@oz unti |

t he obj ect f or mat
needed gt ée?%ﬁ%ﬂ%%%%tﬁgﬁ§ gﬁ%efE?gafﬁgbg%}e%%m%%qgi%ﬂ£a§&g#?gﬁ??conputer
102. For exesypicat wislhwhnaidjngde opan onésrvd (rc)enfisrdvaumendy Obly the porgdroofitesd t o XML
format. 30[,0067 t threshold is reached, at operation 708
server con%glgmL&¥glsoengj%%%sﬁthe top-1 evel object that corresponds to the
obj ect cor {@wgpriigurg7 slovishe e@hmdeﬂowmaasalﬁalncbxho‘mwm fdrh)eeren@a" porfiar & 20bj ect s
in the Obj respondi t th er.at 710, the
sorver congietenus B oRhuls® kSRRl at enle bR 2o BBEGRE P12 unt 1)

t he Iaso ob@eekompmehHQUe&nhevemuabnee%geﬁmﬁeaaheanmn&WWZQﬁﬁkQ§é588 ivn
iiuouv. u2 P&g/USZOll/OS 232 006%%% E ﬂeratlon 71 a qFternlnatlon i's
made as t o “WhEIHEING FACHHL BT CHRPURD d dfre e fe%ueﬁtéaeﬁae%a Inchpdey PRI 712,
when it isrégi@igthasge $MBd pdriteh Emik luhbe tecopreatl hasaniganteeached, at
operation 714 the server conputer 112 waits for further action fromclient
comput er 1&Formagan pgy fnelyde a@tnit ghtodignbseok Qpisstsa thy dogranby et ilon of the

docunment, {mheP&lafPRs HCndRmUARhay BE1Gde d0Q8 HlordarR8EratjcOilyifd 2, When is
determned that the end of the document has not been reached, at operation

716, sdpPverinfeignyon aych f&@erﬁeﬁ pf the displey sgieencwehertepmpger KRathe foneriee | s

addi tional peagl&Rlonicllork BEmPRGUTBIYhe diSLY Khech QBIESH, k12 typically sends the
notification Via a message to client conputer 102. 'I'n exanples, instead of

sendi ng a hO5T i Atapeiafion H4asereer aempuiersld ddeternings anebict| tb@@h%fonﬁy be
i ncl uded ‘r"%moﬁ‘oﬁﬁ‘qﬁﬁé‘&%legi‘tgtbe oﬂ%gd‘?ﬁ? &g&v{ﬁ?&holﬁ?&f‘lﬁf‘éya H{belea‘f% L§ @

message from operations ther “exanpl e I ent uter may
send a nessaleintlodsien ¢erpogmmpti therdodunZeni fdhgiopeireg.- Wﬁenhénnadwnhﬂdnaﬁ cont ent

in the gocmﬂgldigﬁcﬁ\ﬁ%wﬁg lbg the c%{eﬁ/t%o?"lél}t%r ﬂﬁyth§ %%Ect tl%gsh%i) g[yé)%%& on to

client "Conpu i'n response

operation Zaleulatsrebwée‘terﬁmmglﬂle nmuhb@ of emecrwmsthadcrcen{lamshat rﬁ“remsthgﬁzef crfcme client
computer 1 eL.equest message
Cvprcarty thekdseth st Al R ind e df BRSRRE iee Tkal por ¢ on o

t he docuneniditibrial sxalgpbeshjectsie tyipithlly aatultipie ofale henbar 6 dbjecRshat ﬁt @ thanber of
objects to lnc%ude in the additional portion of the docunent. In other
exanpl es, t1E°T WS S8y i ncl ude a number of pages or

25  [0066] At operation 706, server computer 112 opens the requested document and sends
one or more objects in the document to client computer 102 until the object threshold is
reached. Each object is transformed to the format needed at client computer 102 before
the object is sent to client computer 102. For example, each object in Word® format may
be transformed to XML format.

30  [0067] When the object threshold is reached, at operation 708 server computer 112
determines the top-level object that corresponds to the object corresponding to the object
threshold. When there are more objects in the object corresponding to the object
threshold, at operation 710, the server computer 112 continues sending objects to client

computer 102 until the last object in the top-level object is reached.
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20parts of a page to open. Ot her exanples are possible. [0071] At operation
720, server conputer 112 determ nes the size of the additional portion of

t he docurm%%m%%%ﬁsysgf conputer 112 typically uses the infPoTnmsee0m059282| uded
in the requesf nmessage to determne the size of the additional portion of

t he docunent. |In exanples, the size of an additional portion of the
docunent may be configured or hard 25coded on server conputer 112. [0072]

At oper ati ¢i68L2At BBrafdl BOL 2 HOEBINRLA id Sadd @l &) AR tHeQhd bi@e asldiichonal

portion of the docunent. The object threshold corresponds to a nunber of
obj ect s t oibEachpd| ydwgratian ¥ We wagRit i5 dstramingd thet Ba et oftthedosamentdiat beethen t he

nunber of QBLRSE & dhbralih +1GhUARR: Eetngdd8 128idkid BPRIMBOILbPRoRTIibf e docunent
is reached, at operation 724, server conputer 112 30determ nes the

t op- | evel ebppwer ORailhe Buitherasten ¢oyld kelip save apeditdd@orivnet thetdhewrdipltel. At

operatign 726, 4 Lhs Lvef conmputer 112 sends one or nore objects fromthe
addi ti onal poeit%oncugﬁ the document to client conputer 102. Server conputer

112 sends t{M¥9briet aperatior €l 2obhercis detcmnindd thattthcoamdpiithe dodu@nubesinbt bdee obj ect
threshold is ached, .. he. qbj threshol d i s reac rver conputer
102 cont  nigeh i RByidL . t0% BOhFSG 1RSSR RGO e AT o o
iiuouv. u2 ROIiWBPLODIMOMIRSBocumatti [Setvhiecongater 01 tepicallysendsabdmdificationhe

top-1evel object that correspon t.o t he .obj ect t he obj.ect .threshol d.
06737 A SpHrtisR BN SERHER T o s Sy b P & shdRe Rk BT on o
t he doaanmemtw nfesseE ltheemitificaivp uiag be 1dPuded éth @dids@gde phat intlodesbciinhdt docunment
may include one or nor 5 edited objects_or or nore new y. added or
del et od obf Y, OEERRs Bacteedimuon Al W0mK T I et Sisen one or
nmor e obj ectesmpiter M8Weld adade Ot selebredofputed Pj 266duitikSwhdthdrhgdidamument are
adj ust ed dependi n%l on the position of the neV\AP{ added or del eted objects.
[0074] At SpEFydy Gp dgesgnent isavallgbleerisot t4 B Sp Elﬁéloﬂg@ﬂﬂ%?‘?tdl?@ saved at

server conmpghfiterlib2 in ESoneMotRAnPAFt hQBagef the docunent is saved w thout
needi ngp_to open the entire 10 docunent. [0075] Figure 8 shows an exanple

flowchapt dA078] neraperationa! s wirven eepeil Agecaiveobiegeast mpssegerEmcliear t he
portion of b6 EO@ETEM Hiiibi% PREBEGF hélloRRRRAHHE RecBEE meks@é@ﬂi’gfgﬁll}pn IS

identified in the request nmessage sent fromclient conputer t'o server
comput er 1iElydeginfatinadon dsdo thie 2ige of the hddifyanat pasrorodf thendocuvenintnexamplespen. The
size of th ' t - i e or
rore par antore ALy iR RS T et O BREC B KERNETRET S0,
det er m nat iobtheidscumde lastheoexshmpidche mfdrimationr mgamndiudga nirebeo bf gages ¢erhr eshol d

2 ) ST 0Ll <OHERl R RO The PG ey be included in he
nmessage. 20Q007é] Mntperaiién 720cancke domputerhle 2 detquesdts theszagehe gpidoivhdes a nunber
of objects p(ozl%roﬂ P2 Ia(ojciurﬁr%nt. Server computer 112 typically uses the information included in
the request message to determine the size of the additional portion of the document. In
examples, the size of an additional portion of the document may be configured or hard
25  coded on server computer 112.
[0072] At operation 722, an object threshold is determined for the additional portion of
the document. The object threshold corresponds to a number of objects to be included in
the additional portion of the document. When the number of objects to be included in the
additional portion of the document is reached, at operation 724, server computer 112
30  determines the top-level object that comprises the object at the object threshold. At
operation 726, the server computer 112 sends one or more objects from the additional
portion of the document to client computer 102. Server computer 112 sends the one or

more objects to client computer 102 until the object threshold is reached. When the object

threshold is reached, server computer 102 continues to send objects to client computer 102
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to the object threshold for the portion of the nmessage to be opened by
server conputer 112 and sent to client conputer 102. [0077] Wien it is
determ ne\d(l)vtlzn%zgggssgi nt is included in the request nMessa@€T/l®R010{084232 i on
806, the nurber  of objects identified in the hint is extracted fromthe
request nessage. 25When it is determned that a hint is not included in the
request message, at operation 808, other information regarding the object
threshol d iygtiBKe aaGbRe: it FabRReht eguRSd oBR&SRA BorrckPEhdOtBE objRdt @l kBt i on,
typically included in one or nore paraneters in the request nmessage, nay
i ncl udes’ i 0BG Big¥RIdGs the size of the display screen on client conputer
102, the sig@3pfaddpbrafiON2s0&i-Ng cHifderdNd rdiE ST KRR pHEN SHthOMbclRef! X€l S
for the display screen. 300 her types of information are also possible.
[0078] At dperdichinen®ugr 142ndhe sdindrpattionf Bistdasureat ep mcide pea ¢rawere08 i s
used tocde i 1?:%}1?1% j gkl hZ8: e di splay
screen. 5For%g%erxalaOFB F{Sf&?? t he r%?é\g9g¥&? tﬁzd%]?g%?%%&%c]%kgélﬁgie?hioﬁg%hagﬁd t he
si ze of t haeniqonobjens 80, wirentohe odingrglohjgcts aregew WOdDAReBEAS5SGedt UPs initheouv. u2
PCT/ US2011/,0592 i n 10t ver si ze, of opj et . i s _known, an
estimte of it e rduiObRPaRRL ol RETARR o ko8 y &Rkl Eome o ze o
t he di spl ay005d} etropeatioh&0othe adimegortjod@7 Se ddtunxmeisabvednt 8@y corhguterunber of
obj ects obtained i he.calcul ation at operation 810 or the nunber of
ob] ect s obt bt ARebmERGlyaH BskPRy oo BOH P B tPRaS k™ Mfided i n st he
requestionesisagenare nultiplied by a nmultiplying factor. The nultiplying
factor is to determine the ohject threshold,  The nultiplyipng factor is
ypi cal |y dOGE] (Rite s Shov 5 ssumaf B gt a piipridos KrgedpipRag oblier or of
ingi cates anrsdhaRl f6OhE §&ﬂ&ﬂgftﬂgddc@mbﬁ\ﬁo lﬂ%@-g@%e@-nﬂt @efbi B(lm,wf@gqaﬁa@isor of 1.5
i ndi cates a size corresponding to a half-page. In _exanples, other
mul ti plyi ng'oPHEEOR degggpcraniisisg son HPocae)t car Pyl Gs SV B £ATPHRe! IPesul t of
the nul ti pligatiine abe St &%dﬁh&ﬁhﬁ&a&@%eﬁs ThO§zO8 REHortidl gshol d.  For
exanple, if the nultiplication factor is 1.5, the nunber of objects in the
obj ect 1Phr defdncat ©oPeRBpnPRigclded inenpefifbee Permeis]sdreleded finthe Feaueshi t hin t he
size of thedi,splay screen plus the number of objects that fit within the
size of half a display screen. [0081] Wth reference to Figure 9, exanple
conmponent s [M76L| Ateperaonils @ deermimation Gumale@s t5xkathes p hino ragendeng the1 2 ar e
shown. In i |4 r : r
comput er 115 A S IE G Rt by RS T g8 AT e ver
conput er 102 eanork petadiersion thethio mep e inbdndied elsgwlaracio e rafueptocsesgsi ng uni t
("crPuU a - .devi rk i.ce. .. basi c
Cont i gupat 110t BEREE B -ERe F5eBe ARG TR sl ot

to the object threshold for the portion of the message to be opened by server computer 112

and sent to client computer 102.
[0077] When it is determined that a hint is included in the request message, at operation
806, the number of objects identified in the hint is extracted from the request message.
25  When it is determined that a hint is not included in the request message, at operation 808,
other information regarding the object threshold is extracted from the request message.
The other information, typically included in one or more parameters in the request
message, may includes items such as the size of the display screen on client computer 102,
the size of the font being used and the screen resolution in pixels for the display screen.
30  Other types of information are also possible.
[0078] At operation 810, the information obtained from operation 808 is used to
determine the number of objects that fit in the size of the display screen. For example, if

the size of the display screen is known and the size of the font used on the display screen
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20 typically include at | east one processing unit 902 and system nenory
904. Depending on the exact configuration and type of conputing device, the
system mewor szgulgﬂsysa}ay be volatile (such as RAM, non-volraTiuseo1i®sehz as ROM
flash nenory, “etc’j” or sonme conbination of the two. System menory 904
typically i ncI udes an operating system 906 suitable for controlling the
operation of a networked personal conputer, such as the 25 Wndows@
operating ssvlafomna eV dYh & 20 bin SIER A I@dbIWVANanQktRRE BPAFumBMRSho&koNn or a
server, such as Mcrosoft Exchange Server 2007, also from M crosoft

cor por at | Oﬂl%ﬁan@d%‘ﬁ@m W@Wh@fﬂ%?rpf therdisnbyserset saksioPtaosd: may al so i ncl ude
one or Sﬁl@%@raﬁ&pﬁ 1'2Cﬁ1E hﬁﬁﬁer%ngj%goﬂ‘fﬁ}{ed 199ﬁé@ﬁuﬁ¥19ﬁ5%ﬂﬁ&fi [0083]

Client corrput er server conputer may have additi onal
features 360 of thasumesaf @'fu«;ﬁts Feprinashea apsiraion S0P efm re@dﬁmﬁﬂ@ﬁl@ltl@ideQM and
server goO t I e i ter

r eadabl g ne |r§éuggat#gﬁsg%¥u%e 0 lﬁﬁgg%@g@?ygg%w%l 2@%@38;?%&&?% ggr%g

comuni cat itodetermiticahe Wkc2 013h0l64FB8mulriplying factor. s ypRElly UBR0DIY @589282 [ 0084]
gg\r/rlpgégr ( :: gﬁgsp%lexgmﬁgﬁ%%ltm g fac§0r 8@%’ ﬁlfh%lgtﬁsb ﬁ{rﬁz I c%’rre?rpao%dmg 1o tw% %esst O{)gglecal
di sks, or tamcbamu&p@hngaﬁdmt ofdrﬁmhldmtesr agee dosrespohdisg toaatl&ﬂf -page.FingamplSs, by

r enovabl e s %g F ta% r@vabl e storage 912. Conputer readable

st or age msé? @p YHE %rs et‘fSF and nonvol atile, 5 renovable and

non-r errovambtmonadl opeiatipal IR thic eduit of doynultplibaibn at stteiRnotiegnatons it or age of

i nformation uter readabl.e.instructiaon dat a st ctures

br 0gr am modbicedieg Pt b B PG 1 R PR BRI S i g Ren b

i nclude, buHe db&cﬂ@fesﬂldld’fwr&ﬁpdn@s tm&um/bf&ﬁé%&@hﬁtﬂtmmtﬁemwm ot her
menory technol ogy i versatil (DVD) or other optical

CD- ROM di [
storage, ma§ABY ?@e%‘é*ém @gnﬁe%'ﬁ%%qtscth%téwﬂﬁﬁldh%@fg h@kfa&isglayg%?nage or

ot her nagngéosfi] SWRk ARG b ERfre ExadhYe QhipShent®SicHE: WhhFilers 202, 164 Wged to
store the desired i nformation and whi ch can be accessed by client conmput ers

102, 104. AgiyersQBRuiebhigurerhoraaapiempiteabadimens dilisntaeinppiesp et Ing| i ent
conputers 102, Lk uterTf'@ o7d écﬁﬁﬁutlﬁ@%?r Slich? Zompkieds T 1§ 81 PRYE 1 nput

devi ce(s) 914 such as board, Pouse, pen, voice input device, touch input
devi ce, et éommu@rpldtZ C@namp éf(glputmulé@mh aaogntsalmogrﬂsmg unéﬁ&‘ﬂbmda}@rl nter,
etc. may als$nne.hinchiietha 2983k, G ient conputers 102, 104 and server
conput er 11 r’%’ay al'$o0 contal n comruni cati on connections 918 that allow the
devi ce to ¢H82LNhedrsec eanfiguretidre clignd ppuputerg 1 ¢Pe VP4 es! 020, cospuier 42 over a

net wor ki n, i nt ranet or
the | neer el Ao E ST O AT Drism Rl FE Seocifinl B

conmuni cat nlwrbxmdmdigu@anmmm typd ofaompedigdeniay, thypiseal thgmdye 984rimayibed by

conputer rea structions a st S ro modul es, or ot her
data in a %BF?F %‘g‘f“%sl?oéln atl?ea(ttﬁ a%slbg\;[:ﬁael? fngg t85n8r508feher transport

mechani sm camblmatmldﬂd&iwansysmﬁ ﬁfeﬁiﬂt}d%ﬂtﬁﬁctalllya{c%dﬁedi @eralihg sysesnn9Oonodul at ed
data signal” gEBia}.n a %ﬂn&e t hat s one or. nore of its ch€ acteristics set
or changed SYHPEeHCg AR 08%”?%1 AOSHET LSRR FYRPYLT: 145 28 Gnal . 25 By
way of 28X anpihgows@Neheiing kystnksatdr® Micre QMU GakdnQT REBEbR, WishiHges o 1 ed

nedi a such as a wired network or direct-wired connection, and wireless

medi a such Se¥eTarishgt MicroRt Exchimee Serer2007.¢lsh diomMicspse§ € omeaitian of 0086] The
various e e ﬁlbﬁ‘% Ja\VA fo\Vils] fn fation
only and %%%E@Sco%@tru yé@ |er1rl|%{r|§?l(gi ar igéglﬁlglﬁdé,\@rl)éfo?cadtr% %ﬁ@kaeﬁ

changes thapplwatyonwo%@ldrm@@nclodqmggremiﬂ@tal ments descri bed above wit hout
departing fi§@a] tdifent LifpurR! fdo! 1AM 3G9RLRhubNP hH05 HidfiondI AR/ 064588

ivn ii UOUV
30 or functlonahty For example, client computers 102, 104 and server computer 112 may

also include computer readable media. Computer readable media can include both

computer readable storage media and communication media.
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PCT/ US2011/ 059232 What is clainmed is: 1. A nethod for accessing a
docunent at a client conputer, the nethod conprising: at the client

conput er W?Vemj:hj/gﬁgssa first request to a server conputer POTAPSRM1A54282 St
portion of the ocurrent t he docunent being stored at the server conputer,
the first 5portion of the docunent bei ng smaller than the entire docunent,
the request including information that is used by the server conputer to

det erm ne qoosum:&ﬁpu&é?@eahamﬂto@géﬁwansq}hygmnféeﬁwas data storage®devicBe cl i ent
computer, recelving the first portion of the docunment romt%e server

conput er ; 1GECViRand(or apt-revRledpcluding wpgnete disks l?tlcﬁbqﬂ%l‘iso?f tgre- SHE docunent

I's recei Ve‘édélﬁ&{&l gt%géﬁﬁl‘ﬁﬁﬁat@@fﬁ%%ﬁé9b§%ﬁbl@9‘[0@ag§§ﬁpm RALhALRT the
docunent on a hg 2 screen on the client conputer, the second portion of

t he docu rremorageﬁ Ry aeadalile stheage medip ey indlusky vetilelad dovaltst ;
at the "‘?Qﬁov%%BH& f%n regl%LﬁﬁéTthdeﬂ?;ﬂe Cnltémhﬁn?ﬂleﬁl[}@oﬂg g;% fdrS avail able

at the l1lb5server I ent “conputer mning that a
user has S(stomgbeﬂmé)rmhilcmswbras tamputdr readdeblel msuwmgings, dataatrldatlspsl B§pgROY een at

the client C%”B's’ ¢ ? dd;'lga V&o%@au%er fea?%hble sﬁ&ra O”Pctl é &h dgc(\?\ﬁ]cﬁer Q{I%t &t ﬁ1mat%? the user

has scroll ed) por I'ent conputer
det er m nes td, MMMM BEPROM, dathunamdry losotB&amamdrahzlclmongt tp-Re@e¥y digitdonput er,

Send 10 2, SERIGLEIERE) o S0l hR st R B e MRS L or
the clilent negngqidtdedk storaie oabthblaﬁﬁgnemorﬁgﬁc&w&é@ bt argrudlier mﬂhmﬂhld’f cdnhe
b X ETEN ML A N L e A W

102, 104. Any such computer readable storage media may be part of client computers

102, 104. The client computers 102, 104 may also have input device(s) 914 such as

keyboard, mouse, pen, voice input device, touch input device, etc. Output device(s) 916

15  such as a display, speakers, printer, etc. may also be included.

[0085] Client computers 102, 104 and server computer 112 may also contain
communication connections 918 that allow the device to communicate with other
computing devices 920, such as over a network in a distributed computing environment,
for example, an intranet or the Internet. Communication connection 918 is one example of

20  communication media. Communication media may typically be embodied by computer
readable instructions, data structures, program modules, or other data in a modulated data
signal, such as a carrier wave or other transport mechanism, and includes any information
delivery media. The term “modulated data signal” means a signal that has one or more of
its characteristics set or changed in such a manner as to encode information in the signal.

25 By way of example, and not limitation, communication media includes wired media such
as a wired network or direct-wired connection, and wireless media such as acoustic, RF,
infrared and other wireless media.

[0086] The various embodiments described above are provided by way of illustration
only and are not be construed to limiting. Various modifications and changes that may be

30  made to the embodiments described above without departing from the true spirit and scope

of the disclosure.
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docunent is avail abl e. 3. The nmethod of claim1, wherein determning
that the user has scrolled a third portion of the docunent on the display
screen fW%@gﬁ%Mﬂ ses determ ning that the user 30ha®C3darseti1®s2a2

pr edet er m ned nunGer of obj ects on the display screen. 4. The nethod of
claim 3, wherein each object in the predeterm ned nunber of objects is a
top- | evel object, each of the top-level objects being one of a paragraph,
a table, awWis$ts Pm& Ri cture. WO 2012/ 064588 ivn iiuouv.u2

PCT/ US2011/ 059232 5. The nethod of claim 1, wherein when the client

conput er r équesfdnathed fagiecessiga aldogwrant ¢ cHentchaPEee theemthodcomprivies:ser ver
computer, the chiiGlichRITRIHRE. iAol ib 3LaSlrkShpRer fiodl Lfir he

docurment fromthe client conputer.” 56. The net ho aim1, further

conpri si ng pegieefiha doqument thgidorwpralt byiag stpred aighe sdeer dospmernthe firstm t he server
conput ek, : D& Al i i 0 b ei ved from
t he ser\%/er%(B:Iglr(%}é\ﬁl(}tﬁtiallf3 Idun ogﬁéetrl]ﬂ gﬁ g%‘ﬁ?‘i%ﬂﬁgg‘}tg‘% %%nglggtﬂﬁrlg@ht gﬁll{dﬁi client
conput er . 1@@niten thet koskddly thd sirver domwite tedaterimire & sifeert thatfirgmpoitivolotided i n
the first reguest includes one or nore of a size of the display screen on
the client conputer, a size of a font used on the display screen and a

pi xel resol uti om thd clichiecodipafel, agcestireabafirst Bortidihef tiveddeodeaffroal the sardsr wher ei n
t he informatior][ included in the first request 15includes a hint as to the
nunber of OBjBEY's to be included in the first portion of the docunent. O.
A met had i npl enenhedieotncompater, \aéer thofiPtp@tiod @rthgpductmahtliyrecgesd fagn thedocunent

stored on the server conputer, Q&Qe net hﬁ&g%o risi n%:%é%n t he server
conput er, rECEIVIRYCH LS SEELEFET PG QFYTRTHE o pesereep B thej ¢ st
message beichght dohRAsest sdcon®@p@ioofithd Sdcuitibe@R aQfibsbh e thtokiPRion drhe first

portion of the docunment conprising one or nore objects, the request
i ncl udi ng ithrdOFHRSton for determining a size of the first portion of the

document; on t hg (RESINRT coRPIRH BlermiRL T NG R RocBh&R iOfvallfte ftickeSt portion
of the docunent,
15  server computer;
at the client computer, determining that a user has scrolled a third portion of the
document on a display screen at the client computer; and
when the client computer determines that the user has scrolled the third portion of
the document and when the client computer determines that more of the document is

20  available at the server computer, sending a second request to the server computer to open

an additional portion of the document.

2. The method of claim 1, wherein determining at the client computer that at least one
more additional portion of the document is available at the server computer further
25  comprises receiving a message from the server computer indicating that more of the

document is available.

3. The method of claim 1, wherein determining that the user has scrolled a third
portion of the document on the display screen further comprises determining that the user

30  has scrolled a predetermined number of objects on the display screen.

4. The method of claim 3, wherein each object in the predetermined number of
objects is a top- level object, each of the top-level objects being one of a paragraph, a

table, a list or a picture.
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25t he determ nation of the size of the first portion of the docunent
conprising determ ning an object threshold for the first portion of the
docurent ,wORlze12qlois88 t hr eshol d correspondi ng to a m ni MRETASAMIRO52B2 Obj ect s

to be included '’ the first portion of the docunent; and on the server

conputer, sending to the client conputer one or nore objects from30 the
docunent, the one or nore objects conprising objects starting froma

begi nni ng af thepdaesERHtcIHR 1VFhékindviH MR icRfcoRBiieflegud8 it ddRiBhalt O the
client computer is equal to the object threshold. W 2012/ 064588 ivn

i i uouv. u2 Patirusbhs dpameagiom tg s verATIUEF.-hedigatsiorpytchdenss asimilim

conpr i si ng ¢, 08drHGE bARSddelAbnt AR EXGELSRGDY @ conputing device, cause
the conputing device to: send a first request to a server conputer to open

a first portion of the docunent, the docunent being stored at the server

comput e, iche Tifsh.Ref b 94 Qfﬁﬁﬁ%w%ﬂ%&@ﬁ%km@@h@9m§§ﬁﬁ%hﬁroﬂﬁﬁ%fﬁ@e entire
documeni, the request 1nc uglng i nfor ration that 1s USe 5& the server
conput er t dodmteat fromeheasesicrengluter.iad fvhes the pdditiomhpafion dighddeumenttis recei ve

the first ROLALORRfnd (R AOGHIERGLEAM LS RELYAL SOMRUL B afdigh Lhe fiTst
portion of e docunment 1's receive romthe server conpu?er, rendering a
second por tomputaf t he docunent on a display screen on the client conputer

t he 10second portion of the docunent being a subset of the first portion of
t he docunent; determi ne that nore of the docunent is available at the

server 100nput er The method ofttddirimiviiereinid inforsteon ihesdedan tk lfied rauedai rd porti on
of the docu t on a diS@Ja sgree. ?t t he CI%E t conputer, .the third
por i on of HBCHGE G NohReicL i 8 4Gt B Fis FUNBIS BPglidelts, each
of dt he obj @eddsonkd digh1BNLreeh adl PFkEGEsBRIKon 3f thabisplay eerdedl | St or a picture;
an

8. The method of claim 1, wherein the information included in the first request

15  includes a hint as to the number of objects to be included in the first portion of the

document.

9. A method implemented on a server computer for partially opening a document
stored on the server computer, the method comprising:

20 on the server computer , receiving a first message from a client computer, the first
message being a request to open a first portion of the document, the first portion of the
document comprising one or more objects, the request including information for
determining a size of the first portion of the document;

on the server computer, determining the size of the first portion of the document,

25  the determination of the size of the first portion of the document comprising determining
an object threshold for the first portion of the document, the object threshold
corresponding to a minimum number of objects to be included in the first portion of the
document; and

on the server computer, sending to the client computer one or more objects from

30  the document, the one or more objects comprising objects starting from a beginning of the

document up until a number of objects being sent to the client computer is equal to the

object threshold.

19



when a determ nation is made that the user has scrolled the third portion
of the docunent and when a determnation is made that nore of the docunent

i s avai | avDeoryocsise, server conputer, sending a second r @GUASRLO52B2 server
VD> 33UOUY.Y2 o ! o
conputer to open an additional portion of the docunent, the additional

portion of the docunent being simlar in size to the scrolled 20 third
portion of the docunent.

10. A computer-readable storage medium comprising instructions that, when executed
by a computing device, cause the computing device to:
send a first request to a server computer to open a first portion of the document, the
document being stored at the server computer, the first portion of the document being
5 smaller than the entire document, the request including information that is used by the
server computer to determine a size of the first portion of the document;
receive the first portion of the document from the server computer;
after the first portion of the document is received from the server computer,
rendering a second portion of the document on a display screen on the client computer, the
10 second portion of the document being a subset of the first portion of the document;
determine that more of the document is available at the server computer;
determine that a user has scrolled a third portion of the document on a display
screen at the client computer, the third portion of the document comprising a
predetermined number of objects, each of the objects being one of a paragraph, a table, a
15  list or a picture; and
when a determination is made that the user has scrolled the third portion of the document
and when a determination is made that more of the document is available at the server
computer, sending a second request to the server computer to open an additional portion of
the document, the additional portion of the document being similar in size to the scrolled

20  third portion of the document.

20



