SYNCHRONI ZI NG FI LE PARTI TI ONS UTI LI ZI NG A SERVER STORAGE MODEL BACKGROUND
[0001] In client-server conputer networks, an el ectronic docunent file may
be edit edwvbyormisisipl e users at different client conputersT/URb@oaB@®6s r oni c
docunent file may include associated editing session data (e.g., netadata)
which is different and i ndependent fromthe main docunent file content. The
el ectroni c document file is synchronized between a client conputer and a

central server in OrderS?N(ﬁgﬁéﬁNfﬂfN@FﬁfEﬁgﬁfﬁfdﬁSel ectroni ¢ docunent
i

file which may then be viewe users o ent conputers in a

net wor k. Under exi st IUQIE]ZQNG)A SERVIRSTORSGEMODERC! at ed net adat a
must be synchroni zed together with the edits nade to the el ectronic

docurent file. In particular, for BriKGROUARYuage or object Iinking and
embeddi ng i{OO n)ch% rg@%pgo Ql?elqugt ﬁ(’s e[ﬁeetle%ﬂgltn@]gl eQPﬁIQ%WIbe eg)[(etd%gSI bl e
result o t he

file forma ronlza synchroni zat'i
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exposed on _th

S even,if, a us h i n e ele nlc docunent
T Pe® Goes abblaBE By wE e sy R DR RN SR By P A B B S B0 (o m e he
el ect r oni c tiebaaaliveodunfehd &} cdroerdt fiker clets@nis .doduimdns filsiig stynelesme@ttbetv(zbeh hese
consi derations and others that the v rious enbo ts of resent
Covent s on KEOR BEHSG e Sortoriery Sau T o aY Sty To 8¢ skBGrine to

i ntroduce @oGrlcACtilcWhidf mGAnGERGevdd by uS¢l Pl bthéretedt@bmpitbatin @fi@wbir t her
described below in the Detail ed Descrl ption. This surrmary i s not intended
to i denfi f yIRERFXHES DMERORFA 08 etIdRIANY B3PipEd MERIAtHBUY| PSSR ect

matter, nNOkodethet With heRBEEHaRTI0 BR cRcBodiOdS/ERAININT MGPakthElas ¢ORRarRp t he
cl ai rred subject matter. [0003] Enbodi nents are provided for (gﬂ@fhr oni zi ng
a

file parti tangrgeqr Phipgiliaking anckgrybeddiag 6i0Ide) prypRaung docyment gpgt

conput er ngt WoriK extEdiviS file FornRD R @}t/ncﬁlfonﬁgtlcﬁll Gt ORI %C‘syﬁ@lmmﬂﬁbfn e
received at a client conputer. The content may be included in a first

partition @fetaéla‘ﬁlaFS@C@tGéWéfb a@ﬁl_eatr@mdmwm@mrfm:ns@utomnmllf/ﬁxweqo@rth?t| on may
I ncl ude;sa ér@ért e\%hliﬁallﬂmghaﬂoﬂiﬂﬁ% {ﬁg%c&&}ﬁc &‘&ﬁﬁ%ﬁt%& GocH QG meont ent . The

file may include partitions wth eac artitiron 1 ncluding one or
nore st reamsfadftado be Yle\md by np@qveﬂoadacy(vg‘élneﬂlaﬁlectmtmaument ile tsetbend

partition ng r§ ki‘t:"1s lheresr?;ggﬁ? a&%ﬁgla?rl I S Ql?d &ﬁ&?ﬁl‘a@tﬁlg%{%ug me)@agmglgé {)1.5 to the

el ectronic ocunen 1 on. e secona par ition
may the present invention have been made.

SUMMARY

20 [0002] This summary is provided to introduce a selection of concepts in a simplified form
that are further described below in the Detailed Description. This summary is not intended
to identify key features or essential features of the claimed subject matter, nor is it
intended as an aid in determining the scope of the claimed subject matter.
[0003] Embodiments are provided for synchronizing file partitions utilizing a server

25 storage model in a client-server computer network. Edits to content of an electronic
document may be received at a client computer. The content may be included in a first
partition of a file stored on a server computer. The first partition may include a first
stream which includes the electronic document content. The file may include multiple
partitions with each partition including one or more streams. The client computer may

30  generate metadata in a second partition of the file. The metadata may be associated with
the edits to the electronic document content in the first partition. The second partition may

then be individually synchronized with the server computer to store the metadata. The



t hen be individually synchronized with the server conputer to store the

net adata. Thefirst partition may then be individually synchronized with the
server cownpabavi#isizstore the edits made to the el ectroniPCcTdscan®sdcEont ent .
[ 0004] These and ot her features and advantages will be apparent froma
reading of the follow ng detail ed description and a review of the

associ ated drawings. It is to be understood that both the foregoi ng general

descri pti o @paitifemhPibRBt RYVIREA {RendRs&r Jvi{ﬁ{ 1h@ E'eré‘ér%oinéhth'ﬁt% L&kd e only

and are not restrictive of the invention as cl ai ned. BRI EF DESCRI PTI ON OF

THE DRAW NES!{003) theclgpmemiq dgeymantisopielt- di agram i | lustrating a
client-ser Y®b4]ﬂ?fééé??+ﬂe&f6&%atuﬁ8§éﬁh%d%%‘ta%@s\le eUbbdrit Grofh SRAMES oﬁ%r age nodel

for synchronizin ' artitrons, 1 ccordance with various enbodi nents;
[ 0006] FI GiiRewing detaledhHesekptihinagd amvidw efshe asseamdeddravingnt It sdorput i ng

envi rongen ' til} r OF - nchroni zing file
par t1 1 ons. " 1 G BREaH (faRugfIRU- BRI LB s G re 57 o

fl ow di agr descriptianstre alustragivaonlpand are nbtoestsative lof haiipiengpnfas kkinxal t i t i ons

utilizing a server stor aﬁﬁlﬁlﬁﬁé?ﬁﬁﬁﬁ%fﬁﬁ?ﬁ%&ﬁﬁkﬁn enbodi ment; [ 0008]

FIGURE 4 is a fl ow di agram rating a routin synchroni zing a
single fil goopsr FIGURIN 1 i d Blocki digpram Hhswvaing atcticragervamdelork athawane dance Wi t h

the enmbodinent illustrated in Fl GURE 3; 009]. FLGQURE 5 is a fl ow diagram
illustrati %SHC “Pa&d{“iiﬁ%a feéYer§S9F?§ﬁF’c9ﬂi§sz"rfefL‘gWBP %ﬁ’vh]ﬁipl"‘ 8% 1 4FYHASET 1 zi ng a
server 18t orageaf®demboiimeagcor dance with the enbodi nent illustrated in

FI GURE 3; [0010 | GURE 6 i flow diagram.illustrating a routj.ne for
synchr oni z i[l‘waﬂf h{U %%5:.‘5% 3 bledkdiyerm %‘?‘ﬁadl%& o lifty EPMRY B SREhaR WhiFh

accor dance pyytuliliaodcRRF steiBOfbLIR Mdrisy@iMebniAbLAb phtiEREn Acksvdacd vamw di agr am

illustrating. a routine for synchronizing a file partition on a second
client conpdiis e@Ppdimsitiy a server storage model, in accordance with the

enbodi ment (joohUBiGAked id M FelBEmAiusRETA LERIRESCRMEFb Ik 01 AkiERbodi ment s

are provided for synchroni zi ng file partitions utilizing a server storage
nmodel A audliziehi seser Vierage sregelt @racensdanes with myemikodimeniont ent of an

el ectroni ¢ gRGUIRIIRIRYs Lov BGELNS Husthiifk Lol foF QPR ing I RReR N ent may
be incl udeé iﬁ] a first Sparotv?tllgljﬁ ogua ful?% eostorgd on a slg%vergconputer. The
first part ipaitison weizingreciengesteragd medel, in accordance with the embodiment illustrated in

FIGURE 3;
[0009] FIGURE 5 is a flow diagram illustrating a routine for synchronizing another file
20  partition utilizing a server storage model, in accordance with the embodiment illustrated in
FIGURE 3;
[0010] FIGURE 6 is a flow diagram illustrating a routine for synchronizing file partitions
utilizing a server storage model, in accordance with another embodiment; and
[0011] FIGURE 7 is a flow diagram illustrating a routine for synchronizing a file partition
25 ona second client computer utilizing a server storage model, in accordance with the
embodiment illustrated in FIGURE 6.
DETAILED DESCRIPTION
[0012] Embodiments are provided for synchronizing file partitions utilizing a server
storage model in a client-server computer network. Edits to content of an electronic
30 document may be received at a client computer. The content may be included in a first
partition of a file stored on a server computer. The first partition may include a first
stream which includes the electronic document content. The file may include multiple
partitions with each partition including one or more streams. The client computer may

generate metadata in a second partition of the file. The metadata may be associated with



stream whi ch includes the el ectronic docunent content. The file may include
multiple partitions with each partition including one or nore streans. The
client conpavavismay generate nmetadata in a second parti Pcomsedionb@es i | e.
The netadata may be associated withthe edits to the el ectronic docunent
content in the first partition. The second partition may then be

i ndi vidual Iy synchronized with the server conputer to store the netadata.

The first pardiid icQRe él@afrohia%c&ﬁenk Behirdhk UBL Fidét SRS Ak 2&InMpdrtkidnl1BaySer ver

conputer to store the edits made to the el ectronic docunent content. [0013]
I n the fol ithepibagdiadusily sxnchwstzed pith e severwpprice siarethewmptades. The

acconpanyi g péﬂi%l{' B3y {hlaﬁlb? {nﬁquﬁuﬁll}anEhrGﬁEQP\L1th fﬁ@g r\fé} C% Gbr B estHQ wn by

way of illustrations specific enbodi'nments or exanp ese e I ments
may be conbdﬁﬂn%RGQﬁ@ﬁkéwwnﬁdm3m®@09mwﬁbe utilized, and structural changes

b d bt t
ray be, TR0t DS nERALLEAT.! ASTMADE, SRS PLoRRPRE I ARESET |,
inalimt |drvgvi1mnlm;formracbaﬁher®ﬁ@p@1noﬁh1¢m:&e piro&smytwaymfelhtsiramns spediéici ned by

t he appended qui val ent s 014 e ng now fo t he

dr awi ngs, | rr{lbeé%mg?]ts pE ?(xamﬁpe s% emlg\pc!l;e % 1{11211}8 conl 1ne otfler GP‘%P Hts t he

sever al figmy®3pnhaﬂ;nﬂsua@mﬁbdmn@$nmpéepmeﬁenhmndMﬁnm@dnmwmbmmhen
described. FI GQJ i s a block am i rati nt - server network
o ohi oo el B PR deeripe 8 EERGEE delafpLiSintar FurRE TR i 21 ng
file panti tdkemns, a liMitiag cokE aANE the Wedph o Ak ipidként ﬁﬁbmcﬂnrmdﬁfﬁled Bthe ApEanOEK

archltectur i ncludes a. client conputer 2 and a client conmputer 6, both of
which are CRIBRRHPHICEHPEEi t h a server conputer 70 over a network 4. The

networ kK 4 v\ HhRB®Mn ig'i‘ﬁ{vli@iﬁle@ra{v@ﬁ@s' mrbahmmé rﬂﬁleﬁals%ﬂ@seﬁfl(ﬂ@ Jdetommrk (e.g.,
the Internet). [0015] The client conputer stare a product|V|ty

appl i cat i ofr3eEhyihs seNCTARREURRS. VRSN %Sae%wfttheam%@n ipYsgan vilksedsaaibeds i | e 40

(al so stored;OREtNEa sﬂob@&ag&ﬁmh%ng%)chehttse%%&a&%?ch%aﬁre %ﬁdh%‘a%
enbodi ments, the productivity application 30 may conprise the WORD word

pr ocessisng U§batasgrer stetge POIERPEYINITopiZingsHE attiBpnsginaptrdacowBlyrainus and t he
GROOVE s Of L U5 SmbAO MM fhrkh K IRFORALLY 8&@%@@%@2 aBsdlepgton. It

shoul d be appreci at ed, however, that other productivity or application
prograns f lccmplmrrﬁeboth@ﬁwh@btd@rleﬁ@nnmlylm@nu’tlihlaisze@r ¢ompaitee 9 deaiee with the

vari ous e”’%‘é’t%ﬁ?ﬂfhe%%ﬁﬁ&k?%ﬁuéﬂ%a 1Hc1u<{e aoli‘xgall ndi6rEl %%Fjé’&llaa?neq\%&”?”t file

40 may be recelived at the clien onput er via a operation over
t he net wor Kke.4, the brrernéte server conputer 70 or generated by the

20  [0015] The client computer 2 may store a productivity application 30 which may be used
to edit an electronic document file 40 (also stored on the client computer 2). In
accordance with various embodiments, the productivity application 30 may comprise the
WORD word processing software, the POWERPOINT presentation graphics program, and
the GROOVE software from MICROSOFT CORPORATION of Redmond, Washington.

25 It should be appreciated, however, that other productivity or application programs from
other manufacturers may be utilized in accordance with the various embodiments
described herein.

[0016] The electronic document file 40 may be received at the client computer 2 via a
download operation over the network 4 from the server computer 70 or generated by the

30 productivity application 30 on the client computer 30. The electronic document file 40
may include a partition 50. The partition 50 may include streams 52 and 56. The stream
52 may further include content (i.e., electronic document content) 54A. The electronic
document file 40 may also include a partition 60. The partition 60 may include streams 62

and 68. The stream 62 may further include metadata 64A. In accordance with an



productivity application 30 on the client conputer 30. The electronic
docunent file 40 may include a partition 50. The partition 50 may i ncl ude
streans 5%0ant)/B@6&517The stream 52 may further include coRCEMNS2¢10/086968

el ectroni ¢ docunent content) 54A. The el ectronic docunent file 40 may al so
include a partition 60. The partition 60 nmay include streans 62 and 68. The
stream 62 may further include netadata 64A. In accordance with

anenbodi MeRibodiRent Bk alalaa B4A B Y%e AR 0AIRO Wi IR oWMchis4ANGocPRLRAL  54A
stored in the partition 50. In particular, the netadata 64A may include an

aut hor | i sPamfign g slamemicnlgr. disencizdamidd mut ngde wfauthosliv St chtcribing and
docunent | QGks: BAL LRSS OF Rk "dt&rt@ntgw raﬁéi‘Hoc'dEI%ﬁt 10dks 6B& d%écﬁ)ﬁﬁlg%hﬁerﬁ%éﬂﬁem

file 40 (e.g., a user currently e content
accor dance Owhle lelevtapniodesumaiiddé Hbistes 2 Lael‘ ‘quarentlytadgmg thescodiefi Sédd. as a "fil e"

it hi fi ! « t
o n g t:I(g)gyé'ﬁluaipqrg%rc%gv%h%ﬁ#%ﬁ@b&m@% gﬁ%n bt ?ﬁé‘fﬂ?ed%‘g ﬂ%ywﬁﬁ’ﬂ ain one

nore’s cont I'n a partrtion,
cont ai ns datfde @sdhositlat et tronit kiocalmeat&letélﬁmmonaj@onmmwr nere(sgenis. as t he
content 54A or th nder st.ood..f hat, each of the

stream,’ 1%? 1&,&0@{%1%(? Wf%ﬁl a art1§1 n corcli[ pg sr§<t)c|1ate \Fnth an ?%ec I‘tOH gr and at

partltlonsmaf e synchr SiiZe eac
di fferent slyaedehofiicZaich @snthE acbreemt (54Aer them&tatdathl6én$ Btshoaldshenguﬁstbod thatray be

synchroni zed ,at. di fferent her ea n t he sane
a1t on Sru T AltgpERo T RTa B P E R tret et R R OBES LA ot bet ween
st reansioi n dﬁfefrefrﬁﬁﬁllahroﬁladiﬁdntrht@{l@e patitigxanphiggle Sudrﬁmeﬁfﬁna@mddae dat a

associ at ed th el e tronic documen\t content. (and thus rel to stream 52)

but may nold £t BiRS) B hpspare guulgp eatr%aanwm? SERE PYHEG 4B b f8ctthent file

40. I n addiotieP@hild™y felaRbRhiptrhSadEst botwenGkrvaRs RAfdrddt A6, $¥nChroni zed
si mul t aneously, thereby ensuring consistency between streams in the sane

partition. SFOISPUeESEEqnyHise éﬁm%we%wr%yle@f%woeme%P@m%ﬁn@.ﬂw

appl i cat i one|30q mltr&hn @tﬁ&u n&%oyﬁﬁdnét&la%%&ocfa&@ valnakd fieiomicdocunent file
40 (al so stored on clien nputer 6). The el ectronic docunent file 40

may be lﬁecépwnhfﬂeﬁﬂelrqudém @@lﬁplatsman@ iy p givan patiiede sxaskiopzedbn over the
network 4 ffnﬁf‘?aﬁé&ﬁsli%éf%{ &SI tc%ﬁsnglcgroet%&?ﬁ%ﬁrﬁglnq}fe Mh% A)%%HC“ vity

application 30 on t Yent ¢ nput er The electronic unment file 40
may i ncl udéOOﬂSieTlpwltehttqomuE% rrrﬁh@tOpath@ pltoplmvsﬂaprétyathndpu*dwechtdlﬁ@ mayrtgans 52

and 56. Th% é%lttB ?@p@gée% d’ﬁrc t ﬁ'l@lfd (ggg st%Peratoﬁ?]irlei cgf-eﬁt co r‘rgﬁ eF? t r"[%' c

docunent conten roni ¢ document So I ncl ude the
partition 6Rctroihedqamtittiilo#d Bay haalytceiimdlamde ctitre cempwenfsvib2 da\mlozﬁB The

str eangz rrg ratfiol“rllré[,\{gr the ner:][wlor"f<d haedsgt gr 064B % t70 ?Qg&:‘f‘l!ﬂg‘[eg B Hln%%d%%t(i)\pl that
in accordan various e ent's,  irettada repr Q¥ EtPLO SR Ent
cont ai ned \aplilhataaors:mrcmam ¢1mneco|nq>mter6| Ohe elbdMoﬁQQiOCthCﬁle\MOtrﬁhy&ﬂclﬁfBbbﬂl ment ,

the metadata I’tl(fil SW he part1t10n 50 may include the streams 52 and 56. The stream 52 may
further include content (i.e., electronic document content) 54B. The electronic document
file 40 may also include the partition 60. The partition 60 may include the streams 62 and

25  68. The stream 62 may further include metadata 64B. It should be understood, that in
accordance with various embodiments, “metadata” represents content contained with a
stream in a partition. In accordance with an embodiment, the metadata 64B may be
associated with the content 54B stored in the partition 50. In particular, the metadata 64B
may include an author list 67B describing one or more authors of the content 54B and

30 document locks 66B describing a current user of the electronic document file 40 (e.g., a
user currently editing the content 54B).
[0019] The sever computer 70 may store a server application 42. In accordance with

various embodiments, the server computer 70 may function as a document storage system

for electronic files created on the client computers 2 and 6. The server application 42 may



associated wth the content 54B stored in the partition 50. In particular,
the nmetadata 64B nay include an author |ist 67B describing one or nore

aut hor s obothw/@esivent 54B and docunent | ocks 66B descr PbiTnug2@omsdsent user
of the electronic docunent file 40 (e.g., a user currently editing the
content 54B). [0019] The sever conputer 70 may store a server application
42. I n accordance with various enbodi nents, the server conputer 70 may

function ag,@ &Q%@ﬁmoras&@g&q@essa}sﬁﬁc%ﬁbﬁ ﬂfogﬁhl%&ﬂ anhesithResopyeat ed on the
client conputers 2 and 6. The server agggl cation 42 mayconprise a

col | abor at ISUBVERsgviess aﬂﬁlﬁﬁti%étqnleﬁéR@ ICORAPRATIONe ASHA T SERVER
services appli ﬁéﬂéd%t}fe A Y RBESRET SRR E erfaBled fse I‘sr{Q\éi%atfeO those
skilled in the art, SHAREPO NT services technofogy enasb es users to create,
mai nt ai n, mmt@n,@génteswt@gbllabb@nm ¢ny gomant faoshatgnnforngatiohal/eing Hicor mat i on.
Using the 0 - [

websi teg ttée%g?dgg\/%ydg&fﬁ@ %{%g{r%a%?rﬁ? g?c?r%ttelz%ltﬁ ?gl.ogé‘pebgg‘%ﬁﬁgﬁgg%éﬁ& Sz’ihgpweb server
or web fol (Iiffor,maelbn:(e)g fdcurothern uwely &r\wssowetaﬁoktdr wict)Hort dileer wedpsass @sated t

shoul d be un od t cri bed her. sho ot be
const r ued ast%gfél qes q{jlthaulpg %E&ﬁ&%ﬁ ]Rﬁ' ser ol lmen{j S g?d;lbe;rlel%r%#ld)u at ot her

col | abor at |nmdae3:ensuueda85 Heartiimitedgy SHAREPOINE kerdiessatbaipelogy anith@rother

manuf acturers may al so b tiliz The server ut er may al so
Crore the SYBEPRHT e U HUOP, T0 0o FRHORT SRR B e BT T19E 40 1y
i ncl udeot hetipaxti ti on 50. The partition 50 may i ncl ude the streans 52 and
56. The stream E may further_ incl ude co entYP&y;d; onlc docunent
content) 54%024ind IoBNE PR IO SHiRe Srofq e s F%@q i ne partition
60. The pakletidRdRAmEBYile AChEERCRLBSNS Hh@as® s®2riapdrhdn 50 ARy SidRRMO2 My
further include nmetadata 64. I n_accordance with an enbodi nent, the netadata
64 may be ASEFBISARESN Tl Hikem &2 Mmexhirthsningluds eqptanh(iepglegiEqniq docwmeno. | n
par ti cul ar ¢ofie) SetAdaiRedtc a&xmleﬁtqhy@@mapa@wnb%e {h'e%ﬁmﬁgn 8esed bi ng one or
nore aut hors of t he content 54 and docunent | ocks 66 describing a current
user ofl5t heawitiew 6¢ BAY tclide thewtieantsi 2and 68.(Bheytreary 6 suy fusther kY editing the
content 54), tgdata%taomf&caﬁaﬂe@%ﬁlﬁhgf?}godlﬁle@ét  hPREQLYARS B ATaGHBPUIEEN L he
el ect roni ¢ document oade romthe server conputer 70
to the cli drtcosiontptserrel i ﬂamilrtelomdﬂ adpariiquiprithemetayatp ot way ingludgacr eat i ng

Gl T erent  MERSLIRRE Slchllf: AT Sk ARG OGS a0 IkREse! ect T ont ¢
docunent fi a% es are nma el ng sync roni zed back to
t he server desnpingercurr@t u§lélnlét,he Elacttdmes ctncemeﬂtﬁlajfﬁl(algl edsdesuertiytedving ver si ons

of the Z%Omtheenctont%nt 5"315‘| dIt tsl?o%l e o ersf%oc? 4ha? th a{crc]oerdgr{cle & %m odmg&tethg el%ctraorr]l‘ldc 6 are

document file 40 may be downloaded from the server computer 70 to the client computers

2 and 6 for editing thereby potentially creating different versions of the content 54 and the
metadata 64 in the electronic document file 40 when changes are made prior to being
synchronized back to the server computer 70. Thus, in the present detailed description,
25 versions of the content 54 and the metadata 64 on the client computers 2 and 6 are
identified by the letters “A” and “B” appended after the reference numerals for these file
components.
[0021] In accordance with various embodiments and as will be described in greater detail
below with respect to FIGURES 3-7, the sever application 42 and the productivity
30  application 30 may be configured to facilitate the synchronization of the partitions 50 and
60 on the client computers 2 and 6, with the server computer 70. In accordance with an
embodiment, the server application 42 may be configured to utilize a protocol (including,
but not limited to a stateless protocol) to facilitate incremental document synchronization

and to add support for server files to expose multiple independent or dependent data



identified by the letters "A" and "B" appended after the reference nunerals
for these file conponents. [0021] In accordance with various enbodi nents
and as wiwb 2om/descri bed in greater detail bel ow with respastomo3dbGURES
3-7, the sever application 42 and the productivity application 30 may be
configured to facilitate the synchronization of the partitions 50 and 60 on
the client conputers 2 and 6, with the server conputer 70. In accordance

with an emEditenhys, tAS oF Ble\efitidRbh laf Alcb@®hidRlc 1Y bRy aRhiLyred to utilize
a protocol (including, but not limted to a statéless protocol) to

facilitatefdspendpmhytod lcachothprant at giffeeeit eyiickanizetpngptes e Bydtienipbart f or
fil i ' dent ; . Thus,
server Tl %Q%E%@fﬁﬁyﬁ@smr%l%dﬁt hﬁﬁ%ﬁﬂﬂgﬁl}] g&%%@ﬁﬂﬁ@%ﬁé@%&% us

each of the partitions’in an electronic e sy '
i ndependenti songfnceencwitlothh prodagityita kpplichticar Bnmayg hnednfignicd tx Syoehremraghe (i . e. ,

partitiQns | i, 8 {'&%ﬁin}dg'tﬁ% H&Xdaﬁa%ﬁt%ﬂ?ﬁyc%ﬁtzcg&gﬁ‘t’er ?Mﬁi tﬁ‘{c]e%glrvelti mes). For

exanpl e, the server appl'cation I'n conjunction w e productivity
appl i cat i ogo@pytenii@ybelige tho phitigom &¥(coatamingehr @nicpeS44)e Itphodld be appré&ted
(containin e tadata 64). on.t client, conpute with th erver
Conputer 70bBr STEPHENS o ipfg MEFLER SRR o bl BT shour o
be appr eci atred comatiteb)0 syenthhemiord g rpuced, tHeasbg improding favantaldtdlitges, t he

amount of dat. 0 nicated to,the server_.conputer ;70 over the network 4 is
o duned ¢ Al TR §rutsBy bPRn B Ve Rl e e SN Leh08 Cfarel ose
prot ocob Wambbdif@ts Beletbribbd Hadlaict pact@ppiasaten WISt BeriadNoOoLr31 I8WodhtivRat S i S
described ipn rel at gd ﬁ%tent appl%ca%i on U S | ?Eri al No. é(ﬁ?”h 13, 975
entitled "DOCTHRAE SEFROREBHINAET YA drogryt ef! donpfayi o d¥Psthe i1 ed on May
2, 2008, tReckigsboshERisHcoWdrddll Hebeih RE QY QRFAY, O rb¥BRREN, 1N its entirety,
by reference. [0022] It should be under st ood that that the various

partitions [3H Keh yidgisioed gt thet the yasiopepartitions epdstecpme discustidptitter s 2 and

6, and the re%?éc‘t’ &Y th€ OTERE Shpufs 2 Ao, gﬁ‘jhﬁle ﬁer%r'cH%}éﬁt@F oY Qne%'{lﬂeliﬂ AlustrdtRbt €d to
p

t he nunber of partitions or streans ich may contained Wwthin an

el ect r dAi ¢ apbraihEnted 14 the nymbes o€ prrtirie e sicems Waichauy besbeainpdwitin afor
exanpl e, i RiAEGRI @&Pﬁ@m‘ﬂlé i a%r&iﬁpgqritﬁﬁjiouf %b@diﬁeﬁtg.aﬁrfexﬂﬁﬁ&ﬁi?m file may

contain only a single partition and a single stream e 1'n accordance

wi t h ot her aeqoitadéaneith an ampodineant. ap nleetreahacdosementffild mayregntatoonlaieningigl ti pl e
partitions g " Fur .that, in
accor dancep\%!nﬁ g RH%/ﬂélra{l Sglﬁﬁge %%%@Wn%ﬁ% %ﬁcg{aﬁ%geggﬁtb él%e? Q%P&ﬁ]ﬁglﬂ gﬁ e(Zigac(r?rlg)ghcg'ont ai ned
wi t hi n an @bawmienofilicnag@ontammulfiple parotions hed oultipht streanp Ut drosldZudind b6 and t he

server_ GOmpUL e, AT S N0k bRtk 1.0 ERAdALA, ulc mBY, @89, gl ude generic
dat a (I . €., aea%a WPII CIH I'S I’lO% asSSocCl a?ela WIIP?] conten thore I'n an
el ect r oni c coagiveewithif bh ele@amid docangnt &t on the client computers 2 and 6 and the
server computer 70 are not limited to metadata but may also include generic data (i.e., data
which is not associated with content stored in an electronic document file partition) as
well. It should further be understood that the embodiments described herein should not be
25 construed as being limited to the aforementioned software applications and that other
software applications from other developers and/or manufacturers may also be utilized. It
should further be understood that the network architecture of FIGURE 1 and its
components include functionality to communicate with other computing devices,
communication devices, and/or other systems and are not intended to be limited to the
30 embodiments and examples described herein. Thus, for example, the network architecture

of FIGURE 1 may include additional client computers in communication with the server

computer 70, in accordance with various embodiments.



well. It should further be understood that the enbodi ments described herein
shoul d not be construed as being limted to the aforenenti oned software
appl i cat iwooemdiiinat ot her software applications from echars2dewadseper s
and/ or manufacturers may also be utilized. It should further be understood
that the network architecture of FIGURE 1 and its conponents include
functionality to communi cate with ot her conputing devices, comuni cation

devi ces, angdiQslaQidiRratSYShenaad are not intended to be limted to the
enbodi nent S and éxanpl es described herein. Thus, for exanple, the network

ar chi t ect ul®23f Refecirmow torBIGYIRE P thie fodlawing divsngsionlis @pndedompiavedeg i n

comuni cat i 1 . : vl ] vari ous
enbodi nment Igﬂgx r%{bélélé}@n %El\aé'? ?%%B@r%\%ﬁ%%t?r?%nep b?%l%%%f{nRe %ﬁa}%ﬁgqnow to FI GURE
2, the fol lilbwirstyegdinbedigwite may He implemeidetl. t\hihy wwibtecrabodimants, wigldner al

descriptio o By S Uk T i i t. ] i i

i |1 ust rtéti @sﬁéﬁoﬁiﬂ#ﬁ%@ﬁ%@@ge ip%%ﬁ‘néﬁ?@%‘f‘ﬁ{%ﬁf@%@ﬁ? A B, onts will
be descri bedgram modulgeth@man orcondperting fyspnogr aparsvnelidoeputeh dtosesaldadtie i n
conjunction with. programnodul es that run on a eratin stemon a
personal  cdnhi SRERERTHERAK Rl b R M R R TRt he vari ous
enbodi ment sombiyiatédnsoith@hdr ngplee obsvhpdter fyseaiahd pitogoam modulesot her types of
conmputer s and, program ul.es., [0024] Cenerally, program nodul es
el ude o dRedeBe R b bR R RIS i oG h PR T B BB her types of
st ruct unes sirivdireq efid ahéntpRs bf Grik@fes tias k&f@m parRlRARIES Panflededtar abstract
data types. Nbreover, those skilled in the art will appreciate that the
various enBEHFHRIACSTAchAIHEPRY AeTPREH Rist E‘ﬂ%ﬁf@ ﬁheé&ﬁs@ta@weg%ﬁ%he

confi gur at ivasus chiB6dit@htd ehal) B0 Frab@ded wil \GkiRe Somplidr s R 6T BOFatiSHSt ENB,
m croprocessor - based or programmabl e consuner el ectronics, mniconputers,

mai nf rame éisHsiRediead-held deviers, mplarocespr syHemo FECTapBerdtdALed oOfmy al so be

practiced iy ofinghdtidednsitnG EPHIHAImERONAREE Mot MAE LombRSK Sind@ kiR 1Rer f or med
by renote processing devices that are |inked through a comuni cati ons

net wor k5 | Fhaverioss embedimente wapalee boypractice¢ Brivimutedsiopyramg wydoed ey be

| ocated in Rkl ea51h : : A0 B ISV LRGBS th ] FIGURE 2
shows t he (\:Xltﬂlglgeen%LS g(?%% Ster egggﬁﬁ%&?ﬁ P%%gaage%elra tpl{(j? ose deskt op,

| apt op, hasetheludicaticabheworkodn otlyeibuteg pempiting srpumereni apatsiremedulesxeout i ng
one centr al® B asL BRI RO AR, iy Sk e BT %157 nctuding &
random ac c ¢¥2sInEiy/RE ZShC(WSWI)enmmmpat’er 2 adhich mhay irmmr%eﬁérﬁ@WQOSQO, and a

system 2‘8 us d%s t&pbﬁ%tog,ql%gilhe&d, t[a%ﬁ:t,%'rs LY ty]gé) oft c%renputer capable of executing one or

more application programs. The client computer 2 includes at least one central processing

unit 8 ("CPU"), a system memory 12, including a random access memory 18 ("RAM") and
a read-only memory ("ROM™") 20, and a system bus 10 that couples the memory to the
CPU 8. A basic input/output system containing the basic routines that help to transfer

25  information between elements within the computer, such as during startup, is stored in the
ROM 20. The client computer 2 further includes a mass storage device 14 for storing an
operating system 32, the productivity application 30, and the electronic document file 40
which includes the partition 50, the streams 52, 56, 62, and 68, the content 54A, the
metadata 64A, the author list 67A, and the document locks 66A, described above with

30 respect to FIGURE 1.
[0026] In accordance with various embodiments, the operating system 32 may be suitable
for controlling the operation of a networked personal computer, such as the WINDOWS
operating systems from MICROSOFT CORPORATION of Redmond, Washington. The

mass storage device 14 is connected to the CPU 8 through a mass storage controller (not



CPU 8. A basic input/output system containing the basic routines that help
to transfer information between elenents within the conputer, such as
during stwotop/i4im7stored in the ROM 20. The client conmparars2@oisesher

i ncludes a nmass storage device 14 for storing an operating system 32, the
productivity application 30, and the el ectronic docunent file 40 which

i ncludes the partition 50, the streans 52, 56, 62, and 68, the content 54A,
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descri bed above with respect to FIGURE 1. [0026] In accordance wth various
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cont ai ned heﬁgjzlrefen 2 S, %a% e%ﬁ%ﬁ518UCh as a hard disk or
CD-RONIdrlve TSRO B8 pﬁ 8 ﬁan NOLE ?F%@‘ln the art that
conputer-remuabCemmﬁdnanq&nmﬁmamdymawahhahhénmﬁdMaﬂéhahoﬁﬁmahénaﬁcessed or

utilized by the client c ut er of e |n1tat|on
Commut or - - St EpE My e mo el it R TR Gis Ry Bl
conmuni 1oat it torBe ol infH oA such aPEdngFuts irefdalge indeaitand, aeth weesuryp! atil e and
non-vol atil e, renngble d non_r enovabl e har dwar e storaq@{nedla

i npl enent ed 9SHFIARY F 3t hoaPET stosss mndBgyelrdss: unis 1ot ipigoof

i nformati omAMGHORIS EPPJOWEE@PRO@@%QJ Iﬁerhdﬂ'§t0'f bk QNG stadMcacdy feblieole®S .
progran1nDduIes or ot her datagE g er storage nedia includes, but is not
1 Eiﬂégh

limted toCORROM. el eprited ")F9r Q81T PRIFBYNOTRNC, BREASHC SA5FtIES. ot at e
menory tec %%h&QXape% ik @btagd oS Habhe&ic Hosdes dbvibNDidlich O Rty

opti cal storage, ic cassettes, nmgnétic tape, nagnetic disk storage
or ot he#d rmgﬁ@puﬂte @Wag@%wne&%whmp@hbec@ﬁesw hygberlicst ecomprier 2he desi r ed

i nformati o @iy Eﬁah&ﬂn&ﬁﬂgﬁ%?/ GtbreSdabRst Jﬁﬁtf@%‘tcﬁ{a s@ructures,

Comruni cati on ne atyplc |es C rrputer-rea e InStI’UCtIOI’]S dat a
st r uct ur es prqgrasgmadulerod wihes dase motlh@dul@qt datd sigral ywohlad acaederdeve osotheral such

. _ “ c
ol Tvery. B SRl A TS B B N R P A Ehe R AL R "

et a signal™ neans a signha
one or nor datafignals meharaasignel thatthag snesetmane oﬁ:ltsaxhgectemsmcsmhr cangdmer as to

encode 2|0nf Orcr}rl%trha?@lerl arg tg Fnecaae %ﬁ)rma I%ymgéaeym%nal eﬁ(y \xrery &’ex e, na(r)lt nlotI mtation,
cormunlcatlon e es wre as aW|r networ k or

di r ect Wi r edimitation, commun1cat10n 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. Combinations of any of the above should also be included within the scope of
computer-readable media. Computer-readable media may also be referred to as a

25 computer program product.
[0028] According to various embodiments, the client computer 2 may operate in a
networked environment using logical connections to remote computers through the
network 4 which may comprise, for example, a local network or a wide area network (e.g.,
the Internet). The client computer 2 may connect to the network 4 through a network

30  interface unit 16 connected to the bus 10. It should be appreciated that the network
interface unit 16 may also be utilized to connect to other types of networks and remote
computing systems. The client computer 2 may also include an input/output controller 22
for receiving and processing input from a number of input types, including a keyboard,

mouse, pen, stylus, finger, and/or other means. Similarly, an input/output controller 22



connection, and wirel ess nedia such as acoustic, RF, infrared, and other
w rel ess nedia. Conbinations of any of the above should al so be included
wi t hi n t woempgi1za7 conput er-readabl e nmedi a. Conput er - r eatiaisb@oneddva may
al so be referred to as a conputer program product. [0028] According to
vari ous enbodi ments, the client conputer 2 nay operate in a networked
envi ronnment using | ogical connections to renpte conputers through the

net wor k4 wWoi, obo iRYouGRIRId dilay! d%(rw%@mﬁri%ter r bdeAly é‘@fto\{&ﬁfukd&z'icea wi de area
network (e.g., the Internet) The cli’ent conputer B connect to the
network 4 tHetieatlyaa mlﬁlwmtt@nucm ¥rfozas @n it anﬂ@n@bﬁ@n@@@@aﬂwr@ ftboubdiee 10. It
shoul d be aRREGEEASC Ath IdMpUREEURY the LR okl iRIGIALSP De
utilized to connect to other types of networks and renote conputl ng
systens. Thaydhdelemaopepie epnvanivay! cinponéntcihade wath réspprity deciut control | er
22 for rec%b%@ﬂ%flﬂ ®ORESssi ng i nput froma nunber of input types,

i ncluding a oar nouse, pen, stylus, finger, and/or other neans.
Simlarly, [@®9] Emm&umuﬁovwlagmml1llus|trat2@m1y>ume(ﬁﬂ()def ssuthpertizioofile di spl ay

device 82, a or._ ot y f output deyvice. Addit.i IIy, a touch
ot oon canPRuRo B s Bt Rpd BReEln SRl B G fnorinelio i,

appr eci at edeatihhgtthd dieussidnarttheaomgiss plreseateanﬂreﬁrhﬁ sB@ny By appedefatedahat i shown in

FI GURE 1 y d t | ts sh th t
o tho ol | Sl EORRREY DT RirBORE o G305 1 CORE ST SR o Bgr o

illustrati age@eﬁ@tafbaﬁpﬁﬁﬁmbamdeﬁwem @ﬂiﬁdgrﬁl@ rﬁnci;lhlgs ﬁﬁhhgbh@@Smpﬁtldgl zi ngha
server stora accordance wt e odl nent a ng t he
di scussi on bﬂ?ene Ff@%ré%wﬂagrcw}n@%ts%%ﬁnwép%w CIrgUits OF GiuY %%ih %ﬁmt Bithg ed t hat

the | ogi calomp@matiaas ohe MpldnRutatiemRadhaRNbchoke HRnEMMESSME | Nvention are
i npl enented (1) as a sequence of conputer inplenented acts _or program

modul es r uRRITHE2BIF TELLSHSUE PhYC syBRWIRE Add iRl gyendas (hticettihect ed machi ne

| ogi cal ci ngHidimeRT the ucrg%eu &pem@h@ B8 sthdahh RIGRES 97 RHY hfagmg Yig iR Naridiie
implementation is"a matter of choi ce dependent on the or mance

requi r efrenesibedimerfe desgipadibicrsdp g seferraditprpirenelsites prpratioas, |sw‘é1ﬁ91i dsijices,
Accor di ngl ys b, n%ﬁ’%' %111%@ %ﬁ@é@%&l dnk VRiTIEAhL Sk drnpgtrt%%rﬁlozs and maki ng

up t he various e i ments herein are re varlously as
oper at i ons strectyrglcteuices, a@@mdoe@uleamas' beimploeertedin spitwarel ih fipeweigciogni zed by

one skil| egp&lbﬂll P%?s%@%%&ﬂglgmélh&%%n&ﬁ&ﬁﬁhét%ﬂ?heré&fW‘ﬁ?&rd%atﬂl Vi %I‘?ﬁﬁe acts and

nodul es ma sof pur pose
digital | ogpluadm,d saom odithe peoaigiimaniionastréetce o/ithini thddams devordt llemgnf romt he
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executing on the client computer 2 receives edits to electronic document content
(contained in the stream 52) in the partition 50 of the electronic document file 40. In
accordance with an embodiment, the electronic document file 40 may be downloaded from
the server computer 70 including all of the partitions and streams contained therein. The
25 partition 50 may then be opened in order to edit the content 54 contained therein, thereby
creating the content 54A.
[0031] From operation 305, the routine 300 continues to operation 310 where the
productivity application 30 gencrates the metadata 64 A in the partition 60 of the electronic
document file 40. In particular, the productivity application 30 may generate metadata to
30  update the author list 67 in the partition 60 of the electronic document file 40 to add the
user of the client computer 2 as an author (thereby generating the author list 67A). The
productivity application 30 may also generate metadata to add a document lock 66A to the
partition 60 of the electronic document file 40 to indicate that the electronic document file

40 is currently being edited by the user of the client computer 2.



[ 0030] The routine 300 begins at operation 305, where the productivity
application 30 executing on the client conputer 2 receives edits to

el ectroniwodooumaesiy content (contained in the stream 52pcirnstéie/op@csiti on
50 of the electronic docunent file 40. In accordance with an enbodi nent,
the el ectronic docunent file 40 may be downl oaded fromthe server conputer
70 including all of the partitions and streans contai ned therein. The

partition S@3seyrdh\GRrdien 9REARGohithe 304 @dgntffnf?esqgl b}glerﬁtnﬁ 339RhBRLnD4 cont ai ned
therein, thereby creating the content S54A From operati on 305, the

routi ne 300radueitvit gerlicedonoiferendsiagragigo \Wﬁé?l@elt e lwwﬂu%tq sypehyorageghe cat i on
30 gener at ?ﬁmh&‘%@%ﬂ%ts@w@r‘l@nipﬁte} mel%%ér kd daQ0Endioc ﬁf{ﬂﬁde% BRI Qa6

docunent file ) articu productivity application 30 may
gener at e néﬂ@daﬂkﬂm@amwu@VEGmh@nmymh@whmﬂ§t6B¥muhh@ﬁ@MQen&thQﬁA)@D of the
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aut hor thereby generati ng e aut |s e pr IVI
applicatlomu@ﬂﬁnadehmmm@emenmua)ﬂshddamayﬂmchd@eandmdumémA1§mnmdt66A to the
cunent

partition 60 of th te

B ect roni o osursengniif 20 58 BV Bl Fhafid Rl fRGRRSIE AEE | he
client corrmrtfﬁrcoﬁlp{u@ﬂ@ﬂl]bel%emmbecpmr@éat@rdetaileelowhethrregpbumeFKﬁMent| nues to
operation ere th t|v1t |ication 30 ds a request to the
cbrver applay: FEirarsiieR s it dof Rl Phsiea PRt ser ver

conmput e 7 @rddactdritg@pplicatiGedtaschdier reange shevader atpphctalﬂen mzatoasglmrﬁz& thé . e., the

net adat a 64A cont in #8% t he aut hor let 67A an He doc uneg | ock 66A) to
the server PRGHEULEF TSP CPBRr T BenuKlRR S 1sbE e CAd RS R P ii%on 60 may
be synchr orsérzzeféo gdemqﬁﬂfohm teu@Rritb& thathd far@bn30 spmpon%hy t he

changed netadata 64A is saved to the server conputer An illustrative

routine forndspedpitlyrfiom tg pardonal sych ﬂehorémthmeéﬁedtwete%welﬁ speiputher will be

descri bed %QVQQ%Q@@&rﬂﬁﬁ@ﬂbugﬁt@Mﬁﬂéﬁﬁhﬁﬁﬁﬁ@&ﬁﬂkQH&% onikABR3F From
operation 315, the routine 300 continues to operation 320 where the

pr oductbvi the rapjsione el arerﬁosnﬁysl@ﬁwrsad pesileas thetpgrtitige 58 srsye¢hrenystdi cation 42 to
synchr oni Z%&eﬁ&dgﬁfy Wit R0seper Wb Bt pRRF ¥&he ﬁaf?{%?dhto%f Zﬂu‘ﬁélr g&edr%{l dﬁe QO save

the edited content '54A to the server conputer e under st ood
that the pdortsyrdhomizigs thraparbeors§heitl basored cpmaetpemrhltheﬁemnbm infgecafeair titi on

60 such th%%:tgﬂpjall}f\{vhﬂ gsg;eét‘?S'Ffﬁigﬁﬁg‘t F%ﬂfbﬂe n%f'i‘!%‘(g ﬁequt,ltHl% 396 Lt &QpPUt er

70. It shou unde od t e or S nc roni zati1 on of
the parti tiopeasti@®2amdet0t thaycrble. Htebeidedurslastood that tht hleerpmrns BtG-320.50 is

synchroni zed |nd endentl th t he Lver uter.
oAt tin Soel BRI Ty e Sk O SPRA B R Prodl Y AP o Re b T on 50
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[0034] FIGURE 4 is a flow diagram illustrating a routine 400 for synchronizing a single
file partition utilizing a server storage model, in accordance with the embodiment
illustrated in FIGURE 3. The routine 400 begins from operation 315 of FIGURE 3 and

25 continues to operation 405, where the server application 42 determines whether a conflict
exists with synchronizing the partition 60 on the client computer 2 with the server
computer 70. In particular and in accordance with an embodiment, the server application
42 may compare the metadata 64A stored in the partition 60 on the client computer 2 with
the metadata 64 stored on the server computer 70 to determine any differences. If the

30 metadata 64A and the metadata 64 are different, then the server application 42 determines
there is a conflict and the routine 400 continues to operation 410. If there are no
differences between the metadata 64A and the metadata 64, then the routine 400 returns to

operation 320 of FIGURE 3.
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detail below wth respect to FIGURE 5. From operation 320, the routine 300
continues to operation 325 where it then ends. It should be understood that
t he oper av0anm/131007320, di scussed above, nay al so be pertCorusedaoycsshe
productivity application 30 executing on the client conputer 6, in
accordance wth an enbodi nent. [0034] FIGURE 4 is a flow diagram
illustrating a routine 400 for synchronizing a single file partition
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the partit 'a?lﬂlcg@on%ym }ﬂ.gald%jtgﬁn&amayda é4'%§tthe ﬁlldH 6b %Fg%g%]%e (;'OE%EIP ; entity

tag ("ETAG I dent I'f reso |c S. peration 415,
t he server vagphd methdadn642 l"aumcmeltatlmaéllbythsymlhcé@ﬂlz:mnstthepqmarotnﬂtmoﬁ 60 on
the cli £nt ConRpLer 2 with the server conputer 70 to resolve the conflict
in favor ofF '

[0037] At operation 420, the server application 42 automatically causes the

synchronization of the partition 60 on the client computer 2 with the server computer 70 to
fail in order to resolve the conflict in favor of the metadata 64 being more recent than the
metadata 64A. Thus, the server application 42 may maintain the metadata 64 in the
25 partition 60 on the server computer 70. From operation 420, the routine 400 returns to
operation 320 of FIGURE 3.
[0038] FIGURE 5 is a flow diagram illustrating a routine 500 for synchronizing another
file partition utilizing a server storage model, in accordance with the embodiment
illustrated in FIGURE 3. The routine 500 begins from operation 320 of FIGURE 3 and
30  continues to operation 505, where the server application 42 determines whether a conflict
exists with synchronizing the partition 50 on the client computer 2 with the server
computer 70. In particular and in accordance with an embodiment, the server application
42 may compare the content 54A stored in the partition 50 on the client computer 2 with

the content 54 stored in the partition 50 on the server computer 70. If the content 54
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the nost recent netadata 64A being present on the client conputer 2. Thus,
the server application 42 nay update the netadata 64 in the partition 60 on
t he servewocompui@r 70 with the netadata 64A. From oper &Crars26idb3ecobhe
routine 400 returns to operation 320 of FIGURE 3. [0037] At operation 420,
the server application 42 automatically causes the synchronization of the
partition 60 on the client conputer 2 with the server conputer 70 to fail

in order tQuf@RaotiR whith a6OR: bieGdnt itnf BHRE cBitedi BEA TRIRIALAP S BLineg nOr €
recent than the netadata 64A. Thus, the server application 42 may maintain

the met adathengomppterie them theiservesrosmuisn7q firicrawoy rereio et apd theFr om
operation 43191’11? F&tﬁco@ﬂh’&e’s %aopI%%QOB gid‘rlﬁﬁletcgntglﬂ%ﬁ%toésq{l)t g’&lQanQEn)F dd QF]JBEalﬁ [ 0038]

FIGURE 5 is a I agram ustrating a routine 500 for synchroni zing
anot her fi Itleenpla’—rl’putnnedﬁoaontinuzatngp%rats@rilér storage nodel, in accordance with

t he enbqdi

oper ati on :r@g;] f% {#Mtsg@ nggntl nu%son;ECE)%%%%#%nﬁgggp&%g@éé foge server
applicati onileAJzeldﬁtﬂerqinmntesnmkntet helforaxaapié,ltheodon8ict gt@ nwistalge gemecitaddryi zi ng t he
partition 50 on the .clie np. r 2 with the s grver c

par t1 cul ar T et ianeE A Tin el R Re RO NSO B s Fon 2

may conpar &4 {inadec fontemiplohle sdeosfabe client dfiﬂp}nwr 6) Whiolnh&H@ been frldowlyi ent
conput er 2 V\ft dtth§1 content 54 storeg (g artition 50 t he server
conput er 7¢POPICAiREC SR TERERWEGIC %e%oé‘ 155 SWHIEH o4& hBt© E*F"*C%IS‘F& in the
edited 100n1‘c61ﬂput5%nily‘lmhrhﬁlljaa{sblw& thoRoDfict®y nidiging the@biedcdnfnt A With theen t he
server corrpglter 70 determ n?s there is a conflict and the ro %l ne. 500

conti nues CHISIPEILONERH X1 ¢f alPmatively. (tinedht PEYOGEES fpghe eURAP ISP edits at

all, then thftcrAWhithescrRP76 OFbnMIpeSti 605 VP Bk abiitiAR 5G0LRturhsQ0 3fdrathn 329€r At i on
510 t he server E?I ication 42 generates a conflict error nessage for the

user of thefElqG conputer 2. For exanple, the conflict error message

gener ated yo4bn&t %M%h 5P Rhd s%%f é}%h@e&oﬁﬁﬂéﬂ%hf‘oﬂz@@ﬁle c@MRYbAEnt34RBY | ncl ude
unseen edits to the content 54 for exanple by a user of the client

conput € 6 Yhagmrtiien 18 vath secssrsy éQ/iOdméqltgf thgsperaiied on ghe seeves @} ik thpgditqdy
response tgoﬁt%@lg 58RNELnEl eF%ftirOQrS TRRSAGEhe B0 Ydfihs R)foggﬁﬁor?kise&tﬂégﬁﬂléter 2 may

manual |y resolve the co y mergi ng the edit content 54A with the
edits to tHhW4tHoRKEME 64 a fbyw dibgremriBusire@iga ropena G0Adortsiachprazinolils edits to

rout i no. 06T ap TR g aREl Pk bl B R Elee M SUBRFRTREREIRI O, 15,
t he server rappk behbdgon addesayine 0 wihereghd predwtyityeabpbionive 30 eStAtingon
20 the client computer 2 receives edits to electronic document content (contained in the
stream 52) in the partition 50 of the electronic document file 40. In accordance with an
embodiment, the electronic document file 40 may be downloaded from the server
computer 70 including all of the partitions and streams contained therein. The partition 50
may then be opened in order to edit the content 54 contained therein, thereby creating the
25  content 54A.
[0042] From operation 605, the routine 600 continues to operation 610 where the
productivity application 30 gencrates the metadata 64 A in the partition 60 of the electronic
document file 40 to identify the editor of the content 54A in the partition 50. In particular,
the productivity application 30 may generate metadata to add the name of the editor of the
30  content 54A to the author list 67 in the partition 60 of the electronic document file 40
(thereby generating the author list 67A).
[0043] From operation 610, the routine 600 continues to operation 615 where the
productivity application 30 sends a request to the server application 42 to synchronize the

partition 60 with the server computer 70 in order to save the changes made to the metadata
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the partition 50 with the server 70 to update the content 54 on the server
70 with the edited content 54A. From operation 515, the routine 500 returns
t o operatwonoB2&@iaa7 FI GURE 3. [0041] FIGURE 6 is a fl owpdiragea@nio369es
illustrating a routine 600 for synchronizing file partitions utilizing a
server storage nodel, in accordance with another enbodi ment. The routine
600 begi ns at operation 605, where the productivity application 30

executing @n i{d18hEChnbi@ika CARIMATinZihE GEBRIMRS6BY) b Tclservel RRlphRATE Wocument
content (contained in the stream52) in the partition 50 of the electronic

docurent f ishaldie undersiged thatidneartiten o) mpy eniysedironiznd independsptbefremificc document
file 40 may, goﬁmcﬁﬂﬂ?&ﬂ% ﬁf%%h%{gt%%ﬁl%{a}{ﬁ& ER T &l 1o iRk S'GIQ’%I:) &l y&trz(léln of the

partitions and streans contalned therein. The partition 5 be
opened in &0ddr From aiation hES, therbete 684 covintieti tneperativarcd) whereller eby creati ng
t he conten o . Er ' , I: .lnues to
operatign %Tgﬁﬁhg&g&@Eéugﬁgg%gﬁﬁ%gﬁgﬁgﬁggﬁggtBgﬁng%g%g%éggﬁggggﬁgﬁnetadata
64A in theSpand 6Q (ioruday tbé sttdams d2 656t 62 andtodomtamed theéih)eretdtieserveent i fy t he
editor of the co ant 54

i.n t.he rtitio 0, In,particul.ar, .th
o otuct Lvi E9TRAS o o M{Oa e Ind B ANE e, Pdnand P BdshbuRtter eafens (e
edi tor of thepaant éantcdvidg the filldyert@itnleor aldd steiGef thermdtitatap@iAl idéitdying0 of t he

el ectroni c docunent. file 4 her.eby. gen ti th | ist. 67A).
[0043] Fr o OOUPaE it obTn! e UGt R SBB0L Eonth hRY Y opat bR 815 vher e
t he produciof e pyrtiEipPbod ciathe Aliend CorBRiIkeS vaith @6 e sdr cob@pithe7 0 by@dtioa@pb.i cat i on

42 to synchronize t partition 60 with the server co ter 70 in order to
save the cﬁ&%éé‘s‘ﬁﬁgg‘ef ent ﬁ%‘“ﬁ’%ﬁ?rédé\f%él%@ (%ﬁit‘?r‘é‘!n,e thaha upRE O @‘SP CEGNNIBH ai ni ng

t he aut hor 2lha$iisEdodWnid=ed ME cSREM 8 ORI BYer éBnputér DTOHddinge under st ood
that the partition 60 may be synchronlzed_|ndependentl¥ fromthe partition

By b . .
50 such t ha®04PnFipm onsrating AZL therfaytig LPA caninugsdo pryaipniodd theredlisr ver conput er

70. [ 0044] ,Fyi0om9RepRich@h BlRecdile of HAlliBR BRPuEAN bR 340 @REHHiE ON 620
where the productivity application 30 executing on the client conputer 6

recei ved t lecumdnecostant (contained Bohasigam@2 | indkd Reditting S01oé thetelestipnic 42, 56, 62,
and 68 contyal et : Vi r di ng the
eIectronic%@?ﬁﬁgh%ggptTgigﬁﬁggggnﬁldgé?%%g§&¥ﬁgﬁﬁ%kéqu?gﬂﬁwgg%%uter 6, In
recei vi ng thaifigd thengiy thetcbypere@ng thd otene®d. eshouldempdatioadth®4le i dent i f yi ng

the editor e&ftedtclagtelgt%qi?;ec{ahs éo%ﬁlciurdgEﬂetelag%ﬁllaee&hlégg[E?Péo%{pu?er 231?6. an esul t of

the synchronization o e partition on t ent “conput ér with the
server conpdit@rco®ntaftAgper ati on 615. Thus, a user of the client conputer 6

o LIS o SRSy B PG RS el
productivity application 30 executing on the client computer 6 sends a request to the
server application 42 to synchronize the partition 60 with the server computer 70 in order
to save the changes made to the metadata 64 (i.e., the metadata 64B containing the author
list 67B) to the server computer 70. It should be understood that the partition 60 may be

25 synchronized independently from the partition 50 such that only the changed metadata
64B is saved to the server computer 70.
[0047] From operation 630, the routine 600 continues to operation 635 where the client
computer 2 receives the metadata 64B identifying the editor of the content 54B from the
client computer 6, as a result of the synchronization of the partition 60 with the server

30  computer 70 at operation 630. In particular, the productivity application 30 executing on
the client computer 2 may download the partition 60 from the server computer 70 which
has been previously updated with the metadata 64B from the client computer 6. Thus, a

user of the client computer 2 is able to determine that a user of the client computer 6 has

also downloaded the content 54 from the server computer 70 for editing.
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[ 0045] From operation 620, the routine 600 continues to operation 625 where
the productivity application 30 executing on the client conputer 6 receives
edits to wbeotwiamiic docunent content (contained in the PCTA®BR015A369%% t he
partition 50 of the electronic docunent file 40. The partition 50 may then
be opened in order to edit the content 54 contained therein, thereby
creating the content 54B. It should be understood that the edi ted cont ent

54B does ngfyqs) nplloﬁfj@)el;alﬁgn B, bR ORAR 600 cLftBuGl b Bratk ARG WRErednd i - €., the
edited content 54A). Qfg "From operation 625, the routine 600 continues
to operati @rpdegwltwml@a@ W@W@g by theyliens spmpen 2ownder regussiipilitg on t he

client CO”E’&HvﬁJ @1&8&9@2 t% ?zfe]: tﬁeﬁpahﬂﬁ‘m%@%ﬁl&h%mek 9@:501519& 7820 bder

synchronl ze t artition server ut er In order to save
t he changego mdéletedltctdw@nmttﬁdatpéhe@drvm camputer @ Helnmlcblhlteamﬂmﬂocd)ﬁlaaﬁhm ng the

aut hor Lis alﬁ?@%sé Qal E&ﬁ‘é‘ﬁr&ﬁ&e&ﬁ&‘é@%ﬁ &73 Bom éﬁ r@]@t%%%o?&c upgdersLeod that

t he partlt e 'synchroni z pende romt e partition 50
such that edited ctohtentcSIziAngweal‘@tthdmr Gda)ut@ 7§a\1ltestiou1¢ﬁh'ther lsaenmlestood)mput er 70.
[0047] Fr om on m au L ?troglttlltne ) gntl nues }o Jy@n 635 where
the client "€o n%ut er"s ecz:eloveos et'a aatg ABYPGERETFY e “editor of

t he cont enpabidbn 50 Ryidieontdd ﬁﬂbpdﬁdémllytvﬁﬂl the sed&r aom@sdt| 70 pﬂf)r ftohlee
synchroni zatl n ﬁg the partition 60 with the server conputer 70 at
operation particular, the productivity application 30 executing on

t he cl i1ent [mﬂpﬂioﬁf opratiBy 64 Wil ro@thetshe c@aintdsttb Oper&idnfoaomhtiaghser ver
conput er EOghl ch has. been previousl ﬁ?ui)dat ed vmt t he netadata 64B from
tP ﬂé%@?@?ﬁ

the clien ufetéramélca exgeytigg pn EBHFUEReSHOME apl e to

determ ne tsélaér a@pmﬁénmtotsp&hednﬁz%mﬁe SRRSO i thaser@k 86 beasae: t he
content 54 fromthe server conputer 70 for editing £0048 From operation

635, the r&uiavhtheaditedORENMIBLO ths seiyer mpytst %onltm dberyrderpiopdithatthei ¢ y

appl i cati o?aﬁgoﬁy@&u& bOGmRtohiR& lﬁ&ép@menﬁpmtt@paauﬁﬁrasd%u@h tﬁﬁ%ﬁ@rstﬁe to the
server application 42 to synchronize the partition he "server

conput e 7(9d1|“feﬁ1 contgeirS4Bds saodtottheescar capuidPe Htsh@kldxﬁtr@aeltbﬁemé@rﬁﬁ@@f% theorput er
70. 1t sho edor§£ gvi'lh ehShioRhn P e pta%o 0 dnli!s0ha 2%?@«&59@ tgl%h{hgn' zed

i ndependent e partition 60 suc t hat content 54A
is saved t@alttlhen Seisverchooimed indepcpdently twisitbadedver g@mmr 7@@rlgh@éhest ood t hat

the order ﬁ% rtitign' 60! R ilﬁl@t Qf@ I'OQIftlné gbg ﬁl%flltoh%ingﬁlze e%gwg@%o%m%%’ %e?\?eﬁr eversed

such that e partition roni ze ntly w e server
conput er 7©orpputclr70tmllfohdeqoab¢d 1n|gmat66®eta1[E)E@@k@}mtﬁrr@mabpneﬂ@ﬁlmw 620m t he

routi nezOGOOOpcgrgt?gnl 6% the routlr?é3 gdoactoInt?rpuegS t4050p\évrg i0 660h Where it then ends.

[0050] FIGURE 7 is a flow diagram illustrating a routine 700 for synchronizing a file
partition on a second client computer utilizing a server storage model, in accordance with
the embodiment illustrated in FIGURE 6. The routine 700 begins from operation 645 of
FIGURE 6 and continues to operation 605, where the productivity application 30

25  executing on the client computer 6 checks with the server computer 70 for any updates
made to the partition 50. In particular, the productivity application 30 may send a query to
the server application 42 as to whether the content 54 in the partition 60 on the server
computer 70 has been updated by the client computer 2. As discussed above at operation
620 of FIGURE 6, a user of the client computer 6 may be aware that the content 54 in the

30 partition 50 of the server computer 70 is being edited by another user at the client
computer 2 upon receiving the file partitions 50 and 60 in the electronic file 40
downloaded from the server computer 70.
[0051] From operation 705, the routine 700 continues to operation 710 where the client

computer 6 receives a confirmation from the server application 42 that the partition 50 on
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productivity application 30 executing on the client conputer 6 sends a
request to the server application 42 to synchronize the partition 50 with
t he servewocompui@r 70 in order to save the edited cont entr/Us4@ 08696 e
server conmputer 70. It should be understood that the partition 50 may be
synchroni zed i ndependently fromthe partition 60 such that only the edited
content 54B is saved to the server conputer 70. It should further be

under st 0od (fch@tvet QgnRleH 80 hidfbesy BiShlQ T Z iR 1Rt doipuRAD fdnli 1RRhH0 and 50
may be reversed such that the partition 50 is synchronized i ndependently

with the séfifedreopteptpdiidronytheshiens computerrles penileble iobe Bergedayiith the gditadat i ve
routine for,Synahpaning HRGaLNS) Hakd bilchfRmBretbt BrohlheRBHY 1o GRMBMRT 70 will
be describggﬁgn‘greatekgggtaﬁf&%é%oﬁ'@?Fﬁ ?éspe%% ﬁg FIGURE /. From

oper at i on G4G¢continecsitoopdraiwngdd whemtlicnliest compuioes wreives tBoBlitptheontentt t hen
ends. [QQSQhA§CﬁﬁﬁF$;V&%Oﬁ‘&Eoﬁfdiagran1iIlusyrating a routine 700 for
synchroni zing a file parthlon on a second client conputer utilizing a
sea/Jer Ztor[(ﬁ)gl—;] Eln)decbnerdticn)ré atfcdredamt?e 700 téntinhes tenﬂméndiomﬁ?t) whgcjmlﬁ g at eg in
FIGURE 6. The routine.7 egins. fromoperatio 5 of, El GURE 6 an

cont 1 nues PHuEY ePGichanst Shdnt pRIIREhSbbRUrtafin MedeRen 30 execut i ng
ondt h;a cIt ihamlicemmt'_ t_mcelrtléﬁasec\mel Cdﬁﬁpt}[M:rUhltdi tmla?ﬁhaq&rrtitgmrqomi.&{th@&iife?pomfty upggt es
made to ition 50. In rticul ar e ctiyi i cation

may send a Sqoerymils RS <dmpier Dappmestodsonst 3B e eHaf i EEht ent 54
i n the par Frdo OferfidnTn0,ltREroS LV r&Miil W @Yeration biBofREUREMIat ed by the

of the ol i SHESIc oIRGB Ghet T MG BHE Y AEREBar 1 1 on
50 of the sRbYEMeRONRME ST ordhatySkhehmigk LOkAeM M aRNMLhRy WSRlificatiodshe cl i ent
conputer 2 upon receiving the file partitions 50 and 60 in the electronic

file 40 dowMl braaels thergfmmithin thetogrt oldbhplaims thar follopp geeprdmelynitépiatat i on 705,

the routingydQQq 4ANNME BBS of Be AREK NPy LY BNEKiR ) EhCdbbfNcsGRIRBHL €T 6
receives a confirmation fromthe server aggllcatlon 42 that the partition

50 ont hé séphisfteaddwpatcaningbenizaly beteferense & @elcleimsghat fplove. he cli ent conputer
2) and thus the edited content 54A fromthe client conputer 2 is available
to be nerged with the edited content 54B in the partition 50 of the client
conputer 6. From operation 710, the routine 700 continues to operation 715
where the client conputer 6 receives the edited content 54A fromthe server
conputer 70. [0052] From operation 715, the routine 700 continues to
operation 720 where the productivity application 30 executing on the client
conputer 6 requests the server application 42 on the server conputer 70 to
update the partition 50 with the edited content
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54A (fromthe client conputer 2) and the edited content 54B (fromthe
client conputer 6). Fromoperation 720, the routine 700 returns to

oper at i orwB820100f41F7 GURE 6. [ 0053] Al t hough the inventi orCnas2tiemscodescri bed
in connection with various illustrative enbodi nents, those of ordinary
skill in the art will understand that many nodifications can be nade
thereto within the scope of the clains that follow Accordingly, it is not

i ntended that the scope of the invengigpgn any way be limted by the above
description, but instead be determned entirely by reference to the clains
that fol | ok CLAANBSthod of syrshivaeringfile partitions % ioAbutilizing apaiven toragesm¢dsd, 60)

utilizing %é@ﬁe\ﬁ%er@&%ﬁg%%r%%rk t‘@rﬁgﬁ’!ﬁgiﬁ t-server conputer network (4),

conprising: recelvVving , at a t conputer (2), edits to content
(54A) of an el ersteivng 30§0 @uarelant cantpaites Ght @kt tq @amnt GdApefi aickagtreni€ i r st

stream (52) [r i (; i j ide. (4

conpri si ng dt0 ﬁ{ame?‘ } r}lsetC%}ﬁtgﬁtf(?%);érlog{bgg‘)ﬁg ért;llcrfIE gt?eaﬁeég?téféﬁgés?{aﬁ@ro h t)f!é)?%nl(%?%n (60),
wher ei n t hed] thsfilegddtcomposing B0 firdpattitibre(58} andedbrstoneotbetyertitpaédt i on (60)
AL R T SR S T e TR R
(64A) assoohaitedmubl,sotdreoeklits to the el ectronic document cont e,nt (54A) in
parti i on (60) EHCTHEE OV Pt REBHEG B ey b oo Lt S s 40 (70) to
store the datacd0648ociard Wi tRd edite &sthe OB&@rodlchREuRat todtém® (5420 @) thefiirdthe fil e
(40) on the s.eg%giro conputer (70); and synchronizing (320) only the first

partition P8 the client conputer (2) with the server conputer (70) to

store the edit ssyiBflenizRg(118) BhIGEHT 0t oHO6MBBIAItRANS® R tHAbt compatef 1 I St
partition %50). of the file (40) on the server conputer (70). 2. The method
of cl ai m 1 2WHBYES $erE REPRIETHD (18 Hohe the datg (9éAAn theaideasiis oeRB Y ti ti on

(60) on thesslok 8RYICAIPIH BE scvor colpttdr (§H3F4MNa associated with the edits to
the el ectronic docunent content (54A) in the first partition (50; conpri ses

generating, in &nskienriaspE0) pely die frgmprtdian {He oe Hieehent compuieree) ¢ thenet adat a
(52 ecoothel sl e G 42 R, PO SapuTETh el (20 1
(315) onl y firshearsition Saset thndledthen thyaenvict ¢ampufed0j0)on t he client conputer (2)
A

(60) on the client computer (2), data (64A) associated with the edits to the electronic

document content (54A) in the first partition (50) comprises generating, in a second

partition (60) on the client computer (2), metadata (64A) associated with the edits to the

clectronic document content (54A) in the first partition (50).

3. The method of claim 2, wherein synchronizing (315) only the at least one other

partition (60) on the client computer (2) with the server computer (70) to store the data

(64A) in the at least one other partition (60) of the file (40) on the server computer (70)

comprises synchronizing only the second partition (60) on the client computer (2) with the

server computer (70) to store the metadata (64A) in the second partition (60) of the file

(40) on the server computer (70).

4. The method of claim 3, wherein synchronizing (315) only the second partition (60)

on the client computer (2) with the server computer (70) to store the metadata (64A) in a

second partition (60) of the file (40) on the server computer (70) comprises:

comparing (405) the metadata (64A) generated in the second partition (60) on the
client computer (2) with metadata (64) stored in the second partition (60) of the file (40)

stored on the server computer (70); and
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conprises synchronizing only the second partition (60) on the client
conputer (2) with the server conputer (70) to store the netadata (64A) in

t he secomsloparori4tdion (60) of the file (40) on the servePCTarspunmses6s0). 4.
The net hod of claim 3, wherein synchronizing (3 15) only the second
partition (60) on the client conputer (2) with the server conputer (70) to
store the netadata (64A) in a second partition (60) of the file (40) on the

server conput er 44dMinicOM5) aS@o%ﬂlcmﬁa%b Hetaaékg@m) fgene?ﬁé@qM@seé&ﬂA)
generated in the second Fartltlon 60) on the client cogButer W th

met adat a ( GAYitigr GOgen thec %@ceemﬁﬁdibadﬂkﬁmbﬁwﬁeeﬁw@ﬂmeﬁ ﬁmﬁﬁlvﬂ@) st or ed
on the serg&% & ﬂﬁ&hﬁgofﬁﬂﬂeﬁ@- %Bﬂk beﬂ%n%ﬁgﬁiwgoconf|'Ct when the

nmet adat a (64 ener a inth econd partition ) on the client
comput er (2) i sThd metbpdoftclaimainfurthes compasdega (64) stored in the second

partition (60) i met hod
of claim4 furt e?£%%nﬁ*9§d%69}mg?“§2§?§ §£%§n&ﬁ?gﬁfgé%§kTh%%$ﬁ% e second
aﬁr tit iho n ((Boryithdhe 562?,; cbmeri¢r h(@@jrwmn dlre r0@3dagu (HHAY lhehmcomlrpﬁttmin'fn (G0eon ( 70)

en the nthe s arti t e client conputer
(2) is rm?‘iherci‘ CP‘(n WS‘) (2§ ﬁénon%feﬁﬁgt eta(iata @é)( SQOr): SCH “Rlo{lu tion
(60) of theod)iof the (ON0pdt@tdon tha sérhe cempmer (70D mtetc&vfe t(la ac)n,ﬂmmndesol ve the

bartiti on (60) Bioprisey reudes EELAE shiep e e B Par ieb HBOCRI= 70y o
be | when thet oehadat(@) x(fﬁﬂt}le Sér@é’r%dmpﬁleﬁ(h&)t&@ﬁmﬁienﬁﬁé mbﬁauaamm@ﬁbre@ﬁn t ge file
(54A) st or St FrPnd e SEL GRS HAY Hleq OB B 5 B DG BIEare) . t o
resol ve t hena@@mf hétedata @4A TG thoshcofd Sekr@iom 80) MRS Gicht oWPERF @nitgi ng (320)
only the first partition (50) on the client conputer (2) with the server

conput er ( 7OpIve Hrecepllist t he edits nade to the el ectronic docunent content

(54A) in agfirsindRkhbd bmlﬁﬁo)whefem spﬁ‘chfrdmﬁn%(égé) A, h ErsB BINESn GOIRUL er
(70) conprises: conparing (5 05) the edited ectroni c docunent content

(54A) in t e dicptepmpytes (29 ah ﬂ(eee)verdwrrtpner €10 @rﬁﬁor@méﬂeﬁa@? thgi t h
el ectronic efé%&gﬁaﬁcuﬁl%tc%ﬁ%m((s%&) ﬁ%%&? Hzlﬂoé {5@ éhlere r%]tohttﬁeos@m(eﬁo) of the

file (40) stored on the server conpute deter ni ng a
conflict wieemputtrd 7@l ceoipriemsi ¢ docunent cont ent (54) stored in the flrst

partition (50) gy, d&aﬁﬁ;é ﬁtth(:é@}ed%ieg{rﬁﬂ% gcg;u[‘n:aﬁt cBfite 9(54@)‘3%%%%% t farkflibn CONL a1 NS

edits which are I'n the e ectroni e document fcontent (54A)
in the firsi0)patlei qhemjmomputer (2) with electronic document content (54) stored in the first

partition (50) of the file (40) stored on the server computer (70); and

determining (505) a conflict when the electronic document content (54) stored in
the first partition (50) of the file (40) stored on the server computer (70) contains edits
which are not present in the edited electronic document content (54A) in the first partition
(50) on the client computer (2).
7. A computer-readable storage medium (12, 14) comprising computer executable
instructions which, when executed on a computer (2), will cause the computer (2) to
perform a method of synchronizing file partitions (50, 60) utilizing a server storage model,
comprising:

receiving (305), at a client computer (2), edits to content (54A) of an electronic
document, the content (54A) comprising a first stream (52) of a first partition (50) in a file
(40), the file (40) comprising at least the first partition (50) and a second partition (60),
each of the at least first and second partitions (50, 60) comprising at least one stream (52,
56, 62, 63);
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(50) on the client conputer (2). 7. A conputer-readable storage nedium (12,
14) conprising conmputer executable instructions which, when executed on a
conput er WARo1mi4id17cause the conmputer (2) to perform a mrerhsdo10/036968
synchroni zing file partitions (50, 60) utilizing a server storage nodel,
conprising: receiving (305), at a client conputer (2), edits to content
(54A) of an el ectronic docunent, the content (54A) conprising a first

stream (52) of Qenfefalfiﬁ%(ﬁ@f, b thi QR oA PRHitidA (@oo)fdnltﬁe Q78 condphl€r )| 1Reth A8
conprising at least the first partition (50) and a second partition (60),
each of thé&o4Y) apsegigted tithdhe egifel toste elpeiropierdortmne sonta (5480 yn Bedptti si ng at

| east one @511:[@1 5@§2, 56, 62, 68);generating (310), in the second partition
(60) on the client conputer (2), netadata (64A) associated with the edits
to the el ectrondackiosianreilSe orly dretse¢aBd Ayrtition (A@off the stieny aerputérdp) WiH0) ;
synchroni zi e t kA0 1.he i onput er
(5 i o ¢ s tehitnl brch WA BB ARG R o Coth B OIFGR) 0 5E° 120 R
partition (4D)ndfesttver donipatef 40); aod t he server conputer (70); and

synchroni zi ng (320). onl first.partiti 5 n.the client.conmputer
(5 oh ¢ neserasirofdimd (287 ot bR dMebishh O b Bl Pl ST huf BBt £ oni
docunent ceavanrtbmpbid)70) to seord ihe sditspaadeitd theBlettodhic dicutbg chntbi (§440)inen t he
server conputer .(.70 8.. T t er-readabl e orage nmediumof claim?7,
wher ei n sﬁ&%%‘ﬁf‘% 3'78) ?féﬁ%gl%éé:ﬁ(ﬁ%m e’évgﬁ‘bor‘ilﬁpu%t(@bti on (60) on the client
corrpufjI er (2) W fThe %dg?u&]?&eaeﬁblfglliﬂagié ?gc)liﬁﬁ%)‘clﬁm $,tvalegeii k}&cmﬁiaﬁlgt(glgﬁ 64A) in a
second partition of . t ile (. on t server conputer

conpri ses: OE]dﬁ]b%sreé?{’& eGbsY ???%n MsteHEHcamp A Wéﬁ&ea?@af qowppﬁé@é@ond
partition BR)themetadfta CJ4A8M a GOBMLIaRItih200)Wr tH MELBISE Bc (Edor cehpited in the
second partition (60) of the file (40) stored on the server conputer (70);

and det er ni(HD §§MPETS) a conflict when the metadata (64A) generated in the

second partitiogfBhe msﬁ%nf‘eiaid%"(@ﬁxg%_@ﬁﬁrﬁéd inZhe deSoli faftRIog o) bhap the

net adata (64) stored in the second partition (60) of the file (4g8 on the
server comsli¢nseommagr (2)gwvithr etadatiioh) storadda drtsbeond partifigie(08f ofcthafia(#0)f ur t her
conpri si ng; t i i1zing (415) the second partition (60) on
the client S?%&'?Eéeﬁggé%nﬁ&gm%grver conput er (70) when the netadata
(64A) in the sedaerchipag (406] aeonflg0vhemthe metadata (64A) generated in the second

partition (60) on the client computer (2) is different than the metadata (64) stored in the
second partition (60) of the file (40) on the server computer (70).
9. The computer-readable storage of claim 8 further comprising:

automatically synchronizing (415) the second partition (60) on the client computer
(2) with the server computer (70) when the metadata (64A) in the second partition (60) on
the client computer (2) is more recent than the metadata (64) stored in the second partition
(60) of the file (40) stored on the server computer (70), to resolve the conflict; and

automatically causing (420) the synchronization of the second partition (60) on the
client computer (2) with the server computer (70) to fail when the metadata (64) stored in
the second partition (60) of the file (40) stored on the server computer (70) is more recent
than the metadata (64 A) stored in the second partition (60) on the client computer (2), to
resolve the conflict.
10. A method of synchronizing file partitions (50, 60) utilizing a server storage model
in a client-server computer network (4), comprising:

receiving (605), at a first client computer (2), edits to content (54A) of an
electronic document, the content (54A) comprising a first stream (52) of a first partition

(50) in a file (40), the file (40) comprising at least the first partition (50) and one other
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the client conputer (2) is nore recent than the netadata (64) stored in the
second partition (60) of the file (40) stored on the server conputer (70),
to resol wwothw/@os17l i ct; and automatically causi ng (420pPCrhis2010/036968
synchroni zati on of the second partition (60) on the client conputer (2)
with the server conputer (70) to fail when the netadata (64) stored in the
second partition (60) of the file (40) stored on the server conputer (70)

i's nore reggRtiod KN wtﬂaff‘elmte ﬁ?&%ﬁnﬁ&ﬂ(@b) Sdhed léaE‘t otnbethélglfa%fbnr{@@telaéﬁ on (60)

on the client conputer (2), to resolve the conflict A et hod
synchr oni ziitepdeiat ashana stepm s, 62. ) utilizing a server storage nodel in

a client-server ,GoppH gb'loj“?& é"é%feﬁm((éi) of%rgpfehﬁ'oﬂggthér%gﬁitl\éh'@tg)():gﬁg@ﬁrstat a

first client conhputer (2) dits to 'content (54 an electronic
docunent , rchentconpuent(2), Barnjdentoprmeitis adgor 67 i) ¢fitheseleattame (d8Q)mant cantdng r st
partition Ny 4 i ( rising at least the first
partition @L%%) 1{'11 %rgt I%Ué] &b?i?tﬁl] tﬁ%{néll?%to(‘;&%mg%’i n the first partition
(50) and the at synelasnlzmgﬁldb hlely tpaut teia$ti00¢10t¢1&(1)artéia>olﬁ6(])rcmhhwd&st@ﬂieﬂteast one

tream (52, 56, 6 : enerat ng 610 62) of the at | east
one ot hor - sameiertarv Ll sgRahBbIRAh P e s b Bt M e ot ant £ o oo
the editor (167A) of the el ectroni c docurrent content (54A) in the first

titi 50) at .th ut : h i 615 |
P ot Poast bnBeatE 0L 3t ¢ S it B e ahé R PR Efieber ) o)W
t he server ce@ppeit(@0) itol@)in meaisaneﬁfh r@dng 5 Ahewﬂlerahemsem art@fdaput er
(VO ; r\éceiC igmg@(GZ)qf,ﬁatga second S.Cﬁ 516(0)6371 )t% é Téth mq“t ﬂpu
stored on t@?@ Ehergit e&bﬁffﬁ%ﬁwt ef@witlﬁef@ PP &FSI&& idep ymgré%e%t h. tion

(50) and tfo@smbf{t@@&btr&ﬁ@d&hﬂl@ﬁt Pkt (5400t (RArst bR EehputtNe);at | east one
other partition ( n’grlsesthe data identifying the edltor (66B) of the

el ectronic doculf?é‘ﬁvméé@% it the seeand glient granmpuiey &), ‘?S‘Ptﬁ eeléﬁmt cypgnt

recei ving Q@%é)t(szfﬁg it 48 i f%s%?%ﬁor? Sb?WheféﬁﬂH&'Eﬁfs réc@)ved Ratht SicdtRniche el ectronic
docunent content in first partition (50), wherein the edits

received t éowm@nw@@m GAB tatdercwpendiclien spmputer (SaH) noginciude theeedihgcdvident

conputer ( ronlc docunent
cont ent (S%?Ahggleapchné (;B%Plggrﬁ c%)lingl}lt?%c rsf‘f)gl%gﬁét\(lﬁ%&&nﬁ %;%)Ic oni zi ng (640)

only the first parchiniziog (§¢®0pnlythetfhvet phitition (K ow Hie fwrﬁrb@rtte@mm?r @ th the

I ' t
cont ont - (5L i eyt ot Ber 13 d Mol i RAGY R Qo RECAR GpltRE TS,
wher ei n gelﬁﬂﬁatqnmlg: s(eﬁ&f)c)qmpumr@()st ream (62) of the at |east

11. The method of claim 10, wherein generating (610), in a stream (62) of the at least
one other partition (60) on the first client computer (2), data identifying the editor (67A) of
the electronic document content (54A) in the first partition (50) at the first client computer
(2) comprises generating, in a stream (62) of a second partition (60) on the first client
computer (2), metadata identifying the editor of the electronic document content (54A) in
the first partition (50) at the first client computer (2).

12. The method of claim 11, wherein synchronizing (615) only the at least one other
partition (60) on the first client computer (2) with the server computer (70) to store the
data (67A) on the server computer (70) comprises synchronizing only the second partition
(60) on the first client computer (2) with the server computer (70) to store the metadata on
the server computer (70).

13. The method of claim 12 further comprising synchronizing (630) only the second
partition (60) on the second client computer (6) with the server computer (70) to update

the metadata identifying the editor (67A) of the electronic document content (54A) at the
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one other partition (60) on the first client conputer (2), data identifying
the editor (67A) of the electronic docunent content (54A) in the first
partiti orw020)0/aisiwhe first client conmputer (2) conpri SesTgSp@0ABIGE, in a
stream (62) of a second partition (60) on the first client conputer (2),
met adata identifying the editor of the electronic docunent content (54A) in
the first partition (50) at the first client conputer (2). 12. The nethod
of clai m 1k whak €6rﬁb1§éf@2)h{z19{‘t'hé (a8t} OEmk e@i'&lr)éf’Eh'é%le@tfrom@@o%hmgﬁ%of?t%ﬂer
partition (60) on the first client conmputer (2) with the server conputer
(70) to st @Fécsisendielicat OPAYr 61 t he server conputer (70) conprises
synchroni zijgg o conput er
(2) with tﬁg se?i\ll%rrn&ggd ﬁ%@q FIngl)'tﬁelr b 18(1%%}’1%&%&%%@% 6{4 gﬁ%nﬂ hgﬁgerver
conput er ( Paition $0) Q‘Ihéle mhvbdle@f qultlmlierl‘r@l)zwlfhuhft $vever c@nmmrﬁ(ﬁgo eddatehr oni zi ng
(630) only / rti uter (6) with
the server tl%e(?%ﬁo%@f&%%%)?o{lgﬁes S{Cg) p@? ‘?1?53?139[}1 géf:]tol ?é;%l%%%gg fe editor
(67A) of tldecmeat:d:cmmnt ©4Bbuuhmtorrd®hblﬁmbmp&drﬁ02) @tthe dvlek imad¢ toghd¢ ent conput er
(2) with thF 1!rdnel;n Silp)e dlft rhof tHQeterI ctroni c docunent content at

t he second “¢Fi et OCBWB (aéfi1 4 U SORRYHSE of claim 10 furt her

conpri si nglsyn c’mh@memomgf 0(15145)4 Whdryin tsjft&hfdnrzstg (péd) tonlyi thanfuc B} titon (50)e second

par 14 on DBOY: Gy AEL pReRed et o SPrB ronehe dal fafihet Bt he

el ect roni c palGiGLMES0} o€ OB k&Rér compiRer @), Hﬁ%dﬁﬁﬁl@dﬁioﬁiﬂel cdfttrogioapdiheRht (2) to the
edits made to t?e%ﬁl e&ltroni docurrent {1? %]‘ the first client conputer
(2). 15. TReMFR{HEE abie sgeqn f&thm?@reé SPREHFIRIS PG CBIS Onl y the first
partition Gwﬁneaﬂﬁumam@@m@mﬁhﬂc@ﬂipu@pgpqh@ﬁere&hpfmeih the server conputer
(70) to add, to the first partition ( on the server caonmputer (70), the
edits made to tWéelélméﬁlébﬁfoel%é%eéﬁ?meﬁﬁrt(é’m thessdimy mage tp i cksteHe cl i ent
conput er (%bc&&n%%te%ﬂdghﬁ) Q%%ﬂ@ﬁﬁspclifeﬂtecoﬁ}pﬁﬁ (29%8 dOCUfTent (54A) at the

first client conputer , her conprises: receivi ng/) (715), fromthe
server conput er udrtng (7ekthefirst rariinned SQ)nttheescaice samritird 7ot iirde medmt ent

(54A) at t?@th)a 'erea}o 94 AR MR Q0T §54A, %)1 mﬁie gé@ﬁfatcg&g cg%é@zr @fﬂdfthgst

partition ‘he server conputer
el ectronicﬁemgbmg@mmmrt(éht (54A, 54B) at the second client conputer (6)
and the first client computer (2).
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