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language or object linking and embedding (“OLE”) compound documents, metadata may

be put in extensible file format for synchronization. As a result of the synchronization, the
metadata associated with an electronic document file is automatically exposed on the
server, even if a user synchronizing the electronic document file does not desire the
metadata to be viewed by or downloaded (within the electronic document file) to other
users. It is with respect to these considerations and others that the various embodiments of
the present invention have been made.

SUMMARY
[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
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
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
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[0007] FIGURE 3 is a flow diagram illustrating a routine for synchronizing file partitions
15 utilizing a server storage model, in accordance with an embodiment;
[0008] FIGURE 4 is a flow diagram illustrating a routine for synchronizing a single file
partition utilizing a server storage model, 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



[0008] FIGURE 4 is a flowdiagramillustrating a routine for synchronizing
a single file partition utilizing a server storage nodel, in accordance
with the wotrotvesiv illustrated in FI GURE 3; [0009] FI GBREUS2019/036968 ow
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utilizing a server storage nodel, in accordance with the enbodi nent
illustrated in FIGURE 3; [0010] FIGURE 6 is a flow diagramillustrating a

routine f0&he%angt&rtg@élzdu%glcfdb&ﬁn&l%&ﬂtén& fNfe Hi'is{ drﬁt'idﬁg The §&6ﬂ@5ar§ﬁ&lrrﬁ@fe model ,
in accordance with another enbodiment; and [0011]] FIGURE 7 1s a

di agram i | heste andividpady sxnshionized with §ipreneisompiisglogtars fhe npséadetat inﬁ 250n a

second cli nce with
e onbodi o RRTR RS 1 bt Indivififly SREMGH-S] POAE JRACmp e BRER 65

Enbodi ment sdigrmaadsrtoihic dledirdnag desymeitreontenti ng file partitions utilizing a
Ser ver gtop (ﬂ)gﬁl ggg)llo@ng & ailgc{1(ﬁeb§rﬁ311\6ﬁ Mo fofd ta?er m&ﬁ We%cooﬁg)ahﬁn 0_cont ent

an elec ocu e recelve ent conputer? The
c o nt ent rraylrdmngs nicdt fiotech part Iarebf rsd inpelrith dre simmrfbyawfyl dfdlstrations spenifia ser ver
conput er. artl |rst stre h _includes the

ma m whi
cPaetr oni o Bed kRt ofaiplsh OTydRémb RimitiEmf b dchniRyr SRR Ao
each partlMm@memnmmdﬁmﬂgumneahmmmmsemybeeaﬁawnmhmdqhne&ﬁkmompqmﬂfmﬂay
ener ate net ada in a second rtition e. .The t adat a may be
L oot ca e R e pibsuPERTg. FRERUbER Shitd Gsbtnines DosTE R R ne Py st

partition. takbeirsenoitidg Pakd, ahd OB scopy of the prddént invetiinduadfingd By ihe Apeadeed Wi t h
the server uter to store the netadata. The first partition may then be
i ndi vi dual ° lqgﬂﬂﬁkﬁﬁﬂfﬁﬁbﬂFth the server conputer to store the edits made

to the el egloiYNRefHREHIRNSG tHeARtvAMs, inhARdSHkelMinkh® Fablaningidehail | ed
description, references_are made to the acconpanying drawi ngs that form a

part her eoflroughdhs ssveRl figiresr wrionvwReqsy of kg pretens lpvqalél@l? will Rerdssaibedi i ¢

embodi nent ?1@@1{@&6}@%1%1{ dllglﬁl%%@npm; m@hsse%ynémo&qmmﬂe \x@ﬁcjﬂ%a
enbodi ments may be utilized, and structural changes may be nade mnthout

departilig Mfb#nassecsppREs medel & sprchemizitedilp pergbons. insoendanemwitTigions| | owi ng
detai | ed degprdiRth© " ThSnchsik BERE& 1O InchuBeelient computer 2 and a client

computer 6, both of which are in communication with a server computer 70 over a

network 4. The network 4 which may include a local network or a wide area network

(e.g., the Internet).

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
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electronic document file 40 may be received at the client computer 6 via a download

20  operation over the network 4 from the server computer 70 or generated by the productivity
application 30 on the client computer 6. The electronic document file 40 may include the
partition 50. The partition 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 server 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
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2 and 6 for edltmg 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 server 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
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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.



S5partition 60 (containing the netadata 64) on the client conputer 2 with
the server conputer 70 before the partition 50 (containing the content
54A). |t wbaolodi4la7appr eci at ed that by synchroni zi ng paPCITtusees/ 034968
different rates, the amount of data conmunicated to the server conputer 70
over the network 4 is reduced, thereby inproving server scalability. An
illustrative statel ess protocol which may be utilized in accordance with

vari ous 10%&@&%&%&%@ rdessiniched in rel ated patent application U S
Serial No. , 975 entitle cunent Synchroni zation over Stateless
Prot ocol s, 10031l Befewingvny to FIGIORB 2, thabligvae| dssusionas ingghiedkioipsovidsdor por at ed
herein. inphibi oGt B&bdpricRr & &IRERERputfZhodlonPhGHIich Bpnder st ood that

that the variols partitions an | scusse respect to the
client conpllistteyye2mbpdin@nts ang bt freplewented: Whihprariens Gahodanantsreitldey

illTustrati . (o) LM f t..t . reans which
b sontBhiaN R entrbDohRE: drdedefiin BMERE e xRAh bARRAGA R SO |

vari ous enpogramembgulestbat reexamnpl @erating sscE0T daneesonkltdomantes tvedskifdmitin  an

el ectroni ct}gocurrirﬁnt fi.Ithharta%econt ain Od?rln ' titign and a single

¢ art will reco 110 mbo ntsffjl mgl 'ﬂgol t?e i%ati men{e n
stream whi '8 I n"accordance W T h 0t Rer o enoour reht s AR et eCtf dhi ¢ document
file may coombinaiomwith @he tygas of donpoter aetnahd ppkansihoddss. |t shoul d
further be nder stood that, jn accordance with vari ous odi nrents, the
Cont omt of 180" EEISHRO Mokl Riefhl FRE Pl B BmaRe 1116 on 1§ he
cl i ent 10oMRuHicrSs, anddtilerGy e df dthietuss kv per€@mpdttRilar Asiaroe ifglemédtm ted to
met adat a but . | so include generic data (j.e., data which is not
Rssoc at ed PHEHAICREATIS B o A0 4 tl&sgélflviﬁrfpéheoﬁ&w_ﬁ}éﬁ?rewﬁtﬁéhabﬂ*ft ition) as
well. It sheuhd chubdiRehits bRy UPPRESLAQGh iR cdifi@ PR BRIMSradescr | bed herein

shoul d not be 25construed as being limted to the aforenentioned software
appl i cat i onslugifte hepdrheld dpdses SHRHIRRESSYPBIFBRMIYAROFSINLIHEF devel opers

and/ or manyfRedMhScIiBng leRrffcsUintdidof@tterd namifamk dohpitthenhd A eder st ood
that the network architecture of FIGURE 1 and its conponents incl ude

f unct i ddal ithy varpug embedimens mayplshborraeticed Bripiitibuieyl WaphErRGEeNVERMI cat i on
devi ces, anglQr,@t hehedHiks EosBRE ddviteE IR iAol 4 €d to the
30enbodi ment s e{?lsg exgﬁp?{es ggé%r&?%@ﬁ eﬁer%ldn.l eTh'us, e?1or exaon%ﬂ e, the network
ar chi t ect ucempiniFt@URECtYorkayn f dsiribdied aodputingvayirapiicet progenpuedies may

comuni cat i ] r i;Q.accordance wi th various
enbodi nent 'é)‘é’fbé;‘;{(‘ﬂg%.l t%f%log%gr(g{efn%g%%?r&gﬁ%éﬁtd&fge&m Referring now to FI GURE
2, the fol l[[WSINGIWIRIE B slsiverthé dichindogmpded 2 twrighmeayi idduds agenehl, pugeser al

descri pzto' 0 raes%op?lals)t%%)} h%gh}%lcﬁ ?a%Hel’fl,toir 0% tg]\o/é s c%%ﬂtter éarﬁat\),i@io e@eé/u 1rn!g WS 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



illustrative enbodi nents may be inplenented. Wile various enbodi nents wll
be described in the general context of program nodul es that execute in

conj unct iwo 2eiovta1arogr am nodul es that run on an oper ati RGTA}E2E1OMBERS a
personal conputer, those skilled in the art will recognize that the various
enbodi nents nmay al so be inplenented in conbination with other types of
conputer systens and program nodul es. [0024] Cenerally, program nodul es

i ncl ude r0@ﬁ&ﬂﬁ%omﬁ&@@&ﬁﬂ§mBQQ”ﬁ9@ﬁﬂ&%ﬂn Qﬁvé9§1&Hﬁ%@%ﬁémﬁﬁ@gmﬁ&ger types
of structures that perform particular tasks or inplenment particular
abstract datadablypedia piyidedorvolatilotoeags lf@rlthee‘dlentrf:om@eteaa 1 Ahﬁcmgh&ppr eciate
that the valApsoi ﬂFH@PJﬁ R DA AR ﬁ&gm\@ﬂFfeg (9% BRL SQIRMEERcSY St em

configurations, inclu evi ces rocessor systens,
m croproc e suwbras bAgwdlisror m&@%dimﬂ ié slwwksherppreehisd bV M@Qlllﬁlmtm@rtput ers,

ai T AR GO S Srotle WGl e o STRRKARI AL CIRRIIIENL Sor Y@ SO D

practiced in conputing environnents where s are perforned
by renote pydﬁﬂ$$Mngumvube3yuhﬁoﬂzamkanMeMtmmnnmghmamuwﬁnmmﬁmat|ons
network. In gadnllstr th edmco[rp%t%an 1\g{larr1 nnent . _progr.am nodul es may be
| ocat ed i n BOPR"PoCaP ¥ nd PEIHL 8 ReEr “8t O age devt E&S™ 10025] FI GURE 2
shows the ¢annCompmnmm@ﬁgﬂth1mﬂu&awohn&hmdemav@anenamO@MkmmseoQOdesktop
| apt op, handhel bl et, or other e qf conput.er bl e of  executing
one. or " oy ST CaRBE stsr S plebREief nto B SETBEBhEr DSy S| ea
onedcenmr althe Mt PER ST ilTPrmakibi suh @S &ﬂlégsu)er r@adgmsirﬁﬁﬁld‘tﬁﬁ@ldyta i2yctireg| udi ng g
random access nenory 18 "RAM' and a read-o 0, and a
system buspmr%alpdﬂ%%o f% RIRRIRSS StosRec e w@mﬁ%agﬁ%hmﬁ 1 out put
syst em contrami kOMt BER ORS EEPROW Iﬂam&h@fy oREihBr sofd kthRMshry Rehddigyynat i on
bet ween el enents within the conP er, such as during startup, is stored in
P

t he ROM 20 COrREM: digatat vegstilsidisks (D VYD s othehentigalestoragenmagnets erseiies-devi ce 14
for stori n%a%ﬂetf%Qﬁfeaﬁlh%}ﬁu@b(@E &badLor cm@ nfarﬁ%ugiowgbww@a@mmeﬁdn% wQ and

the el ectronic docune 0O which includes th artition 50, the
st r eansl352 to ggre tlﬁzdeSIéﬁ@dnf@snatton@n@whxcb fen M&cesmléﬁyffbft elisate@MBuiT 2t he aut hor

list 67A, %ﬁm’i ?caﬁ&?ﬂrl@&@ lc%kén Va“ g&éﬂ %ﬁ%b%t?&‘{ﬁc%n% %%@trﬁ&ﬁﬂ%@‘:t to

FIGURE 1. [0026] 1In accor nce W t I ments e operat’ing
syst em 32 meogrdsemedulesadsloghef data mormodilldt¢ddpta hgnabpyeh at 4 eariafwaye peethar ked
personal co r t

CCRPCRATICNQB%B§%§CQE§HI€QS%9&R¥% eaﬁééghgﬁgF%%% ?@%?%é @%&@% connected
to the CPUd&aEmndUghmaam&&@Hbmdmagmnummn¢ohhemm@acmMshSWmﬁdmmmdmmted to the

bus 10.,,The pass stor%?eco nge 14 anqllts OC|a%%Xmﬁ@nputer r eadabl e

20 Such a manner ormatlo € Signa Wi and no
medi a provide non-vo or ag e tie cllen?’ % Al t hough the

descri pti otino&ti@o nqnnmemezt@ad&kiiaenamtés azued) e diia Redth dsarveted new@foel & dilecta mMass
storage devi. d di sk it should be

appreci at e aw%g C?Iﬁ%‘gtéons%]dl Vi/lée SF Hlefhﬁ éucilrats acoumg’ 1n¥ra1‘ed and other ereless

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



5t hat conputer-readabl e nedia can be any avail able nedia that can be
accessed or utilized by the client conputer 2. By way of exanple, and not
limtati omnp 20ov@uiier - r eadabl e medi a may conpri se conput ecTaSeriagssoedi a and
comuni cation nedia. [0027] Conputer storage nedia includes volatile and
non-vol atil e, renovabl e and non-renovabl e hardware storage nedi a

i npl emented in any physical nethod or technology for 10t he storage of

i nformatiopyy ?%%1&%&91%‘&&@1@%@@9 RE aipiditet, lb%!h&“@pe Sefugpupidvitet ur es,
program nodul es or other data Comput’er st orage medi a includes, but is not

limted toAddiopalRORfOUEPROIN CHERRQMS 2R urmyhand@mﬂgwume@mw Eohoud ke at e
nmenory tec 'ag&bé?géld thétth R éHng}u‘ée% a}{@{h%%ﬂvéreco{%?%%d shBWPid 1 &gJQLh
st or age

optical sto magnet 1 c cassettes, nagnetic tape, nagnetic

or ot her n@glmemqlwesm@y afhe dewicaieamal ashipoheneshone mtbe@ﬁpa_csm)ths tlomé the desired

i nf or mat, '0@1ﬂ&ﬂe L G1GERR be accessed by the client conputer 2.

Communi éat i-on’ medi a typlcally enbodi es conput er-readabl e instructions, data

structures [00@9]0@1@%@)&& fev dllagramhbmsudmt@a iontige 300 dod sgp@wordab@fisi gnal such

as a canlera¥% her tr sn1anga|nc oﬂnl a |nfornation
glgn

delivery m¥ Onﬁlhlllz?%aﬁ%*”?rc?d’u? emodleda‘%accordanﬁsw "t hat has
one or m)reeadfngltlﬁesdmclua;ﬂcmodfdreirsﬁurmSp&mntedrhefehange@ﬂdb\eaipsaamkedaharﬂrener as to

encode i nf |on in the si of e a and tatlon
oo bt Tosl it BB b s the Qs SR S i Shoal

di 5 ect hmn r adecgliameﬁbbrﬁputeraﬂlg%neﬁteh @ﬁ§0ﬂ@?@r@m$ﬁtﬁhle§-ﬁmﬁﬁ%@ﬁhlcﬁl;rl]lplﬂ]lig [ Inf r a[) ed,
an other wreles a Co I natl ons o n t he above. sho al SO e
i ncl uded WS¥%qnhalfd2<€”§>&ap@era?nneaﬁ%@ﬁ@?nerls%zaﬂjﬁﬁ lﬁ@a%ﬁultm{?ﬁ Byt ﬂw%am e
nmedia may gbsputhg syRELT TRAnfpRndHtaBo RGQRNE S chBOAERMAARE Sduet . [ 0028]
According to various enbodi nents, the client conputer 2 nmay operate in a

net wor ked @RVITPBRGFERIUIGEICRTE Of By PUBPItRE AYREER Ingtemengng dedtentehmut er s t hr ough

the networ &céongghth@%gl&%mHtéﬁs ﬂﬁlgfate%xmztmmJ7%ahlapﬁg\apEﬂ@ Vafio W de
area network (e.g., I nternet). The client conputer may connect to the

net wor ki34 temb@djglhntad%éltlbﬁﬂrh@resmrm@rfedéévvmuﬁlyﬂeomwe@stswmr@l deMisehus 10, |t
shoul d be apprembaicd ntmtbetr&%glﬂ% e'sﬂhé‘d .&%earutmttthés@oﬂ@%loﬂkso be

utilized to connect to other ypes net wor ks and renot e conputlng
syst ens. Th@u@urﬂleiww@onqsmr@lrm@iuiﬁayﬂaalbs@nplnmbludfbmanftwwpunﬁmnwwt incontrol | er

22 for rece iaﬁ‘gurg&g dPgﬁrtgPl‘Sgl%él”&d'aﬂg?{wﬁéa&@%eﬁ’éﬁmﬁm@ /dehgtﬁéh frdn BES

i ncl udi ng a i nger neans.
Slnllarly,smntmﬂmuﬂk@ﬁﬂmuﬂ%@@n@%@hme%raﬂwwayhpnmmﬂdameuﬁgﬂtmﬂ@na di spl ay

devi ce 2%2 [(ﬁ)SJﬂr ‘1" etreo{lflneoirOO%te hlgsr at@}g rg‘uoorfc é’rlgt cej:eVId%ctwl apglhca ?nZAdby’ a touch
screen ‘can sérve as an 1 npu an ou p ni-sm ou
appreC|atedxahamgmhmedkmeaﬂmﬁmﬂpmmmﬁwﬁmamdaﬂhﬂmﬁﬁkMeMn@mammﬁmr 70 shown in

{:LG,EJEE (jl-l i %lﬂn a?n%ld liln t%e stre Y'n &f) in ttﬁg pgr?{] éfqggélec%r%rq}g%ggu%esnt EE 4\6”-I IWI th respect

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.



5 conputer 2 in FIGURE 2. [0029] FIGURE 3 is a flow diagramillustrating a
routine 300 for synchronizing file partitions utilizing a server storage
nodel , i rwacomvdaiice with an enbodi nent. Wien readi ng t lreTdiss@o®sioen of t he
routi nes presented herein, it should be appreciated that the |ogical
operations of various enbodi nents of the present invention are inplenented
(1) as 10 a sequence of conputer inplenmented acts or program nodul es

runni ng on |@3HORRKE dpeisy 31 MM RB06 inties P bIARANES WadnRchi ne | ogi cal
circuits or circuit nodules within the conmputing system The inplenentation

is a matt epragpctatigiaprlicaeqreliiends agpduchido gerseiappnbeatipeddiorssndhienizeghe t he
computing ysiti6io 4Rk BRERALLNGnhle: '7(5]i‘ﬁed?&éé%1sa\kf@ﬁ1995%fg?ﬁﬁeﬂde b AR hQflafd!

operations illustrated in FIGURES 3-7 and maki ng various
15enbodi meft §i.cddbempthdath ¢y eintpimngthe efitborrlstio TAoandathe deesimgntdeckaifén &t i ons,

structural ydeyi.ce n gﬁ?& 0.9t gﬁ%%e%deﬂst%oﬂﬂa{ thggar[ig&lotgﬂgéﬁge s&ﬁ%ﬁ?&ﬁﬁﬁki || ed

in the art that t e operations, structura Vi ces, nodul es may
be i npl enemdependentlydfdmeie @artition $0 surhelragonly thespaged mepdatp 644 idiagdd tal

| ogi cal , and any conbination.thereof wthout deviati fromthe spirit and
scope-of N BRE SRR, 7 ahCELER bt B SR Pl ey R lff i
herei n. 201803Qpmphier wdiiel deecriBODinkegitar detail belpe rvathi respeSASFIGUIEE ¢. t he

producti vi pplicatian xecut i on the client ter, 2 receives
P ts o clthef Brertohsbdinghs Beghieoe CoupR S b ip A0 S Ea 52) i the
partition pthdadtivithapgiceedn INcadsdaeqrend tHelsti®eddpplidaioR T @ Gadheehizd thd an
enmbodi nent, the ;gecﬁronic docunent filg 40 may b .domnloag d fromthe
server conpPHtErn YOI R CRIPECHT0 R eﬁéﬁ}%@%ﬁ]@ﬁ@ﬂ%&ﬂ@{ﬁé hont ai ned

therein. TRavaabhiet 70Nt SHIuRBY uhf8HoRBhARRNREHItoR SO belsPnBetinizell he cont ent
54 contained therein, thereby creating the content 54A. 100311 From

oper at i on 3Bspendprilyrfim he @artigon 6Qvch thaeanly gresdusdaontsht ois whed & e

product i Vi tyvarphbe@t 1PNt HulSREKRbE indeRfo Bl AR RIS A ynbhrbiSatidAbEi tion 60
of the electronic docunent file 40. In particular, the productivity

appl i cafi otheaurtitieps gandroftreayrhstrentted such B thsdartiiop AR isgiedheemizclst 67 in the
partition %eggnd&ng WGHERE §@MCo 4 RYriof {oltfe f)lzgtltrlcgl @d%ntihﬁsﬁﬂdﬁge{ r,oglfinet he
client conputer 2 as an author hereby generating the author list 67A).
The productfénsyeshranmpg bapirchoB) welythabgocrgementat @ widlibedlatcaibedbingutea
dOC unent ! 9181.J§i1 @%@\Vt\ﬁthtr R3S ki 1519@5.6%0?{ ?ptenﬁ8§ bf(f tt}{qul!ltﬁlqu& g&ﬁiﬂ]ﬁesftb l e 40 to
indicate that the electronic docunent file is’currently being edited by
t he user ofop¢rhtgondd2s eviereattpruerals. R should be understood that the operations 310-320,
20  discussed above, may also be performed by the productivity application 30 executing on
the client computer 6, in accordance with an embodiment.
[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.

10



100321 From operation 310, the routine 300 continues to operation 315 where
the productivity application 30 sends a request to the server application
42 to symwbronvm@esivhe partition 60 with the server conp®CeUSZ@0i086968 der to
save the changes made to the netadata 64 (i.e., the netadata 64A contai ni ng
the author list 67A and the docunent |ock 66A) to the server conputer 70.

It should be understood that the partition 60 may be synchroni zed

i ndependentdoys)’ AepEdHn BEd thd doRRr AP1iSHPR 40 REEmARMOWNS rGPRBERI ABEAdAt & 64A
is saved to the server conputer 70. An illustrative routine for

synchr oni zbpigd ohahplerthe metadgnoH tthe patigey Geqn thoehsnt e@xmpricr P iheogescr i bed

| n_oreat er deldhd BEkeWi bivbed BRG: sbocd Ty fo. hBAH R FHRMARGT at | on

315, the routine 300 continues to operation 320 where the 10productivity
appl i cat i ofro80the predectizity epliestiont3g to hmckrenivethe pppitipe 63 maningde ® synchr oni ze

cont ont "safruep fdclit Lo aShy b GRERH Bhs Ghellh B BRG0PSR IR 2, 1 S
partition Eampuyﬂbéﬂsyﬂwhﬁmpﬁ@hdnﬂhdmbend@mtmyﬁﬁmﬂmmph@hp&nmmhmpn 60 such
that only th dited content A i1s saved to.the server conputer -70. It
shoul d fur engron BrEe SkBTe PAse Srel i eb i R e P BRSO ne
partiti ons IG0isaledmbidedmhyt themeries 604 issuah rdcbatthahhie: paadatd 640 thebthel s

synchroni zed .in endently with t erver co t 70 priagr .to the

At i1 on GOAROT TRSHE A PRFEPBALT o TP e Bhihe MRARERE SHPEL L on S0
with the sescegrthaanphib@datd ®4A)thdn therod@scso0bethchd tgoRdtoh 40et Rkhoulitcow Wi th
P on bkt T TR BT Breb e &Y aob T e P °

oper at i ons g6kt 236 thePAiSENEE HPH1OARM S0 tdBYclabSige e phafibosnRey hruibe
productivity application 30 executing on the client conputer 6, in

accor dance hipartsxtdparkyiseguasnht HTT0FafitytrdUREAS ") @ I%Pmlfyg&ﬂ%eé‘ijl’eém

il lustrati gy outine 400 for synchronizing a single file partition

utilizing a server stpra?e nodel, in accordance wth the enbodi nent
i 11 ustriat ed00B6l At crgreios 41 Hlke seHigt anméic4 o 4B evfiomatiqally pynspropkes BaPBitohf

FI GURE 3 ang g Q&'ﬂEﬁtQHfig tF:Pz QREIRLLOS cﬁgﬁute}"’ﬂﬁﬁ‘?estoﬂ%,tﬁeeéo‘ﬂﬁfct ARRAld gation 42
er ync

det er mi nes whet a conflict exists wth synchronizing the partition 60 on
the cli ent thyongrutasent Mofkideth 6t Adciweprosent v thewrlient cF@puter?. plhus.itbedeaver and i n
accor dance Wt .h. i , r. ‘N | re the
mot adat & oAb SHRAMARE M el JARRoh B0 AR e RO B e
nmet adat a 64vithtthr mctadnta ¢de Femoperatarllt the raiBine d0hetuersitd nperatop 3@Df er ences.
If the §0n%&%gﬁ%% 64A and the netadata 64 are different, then the server
applicé&ion etermnes there is a conflict and the routine 400 conti nues
t o oper ati @u371At opekatiohdP@ tiay erveoapghilitdtion dd aeembtatalle esusédrbe net adat a 64A and
the netadata 64,.then the routine 400 returns to gperation 320 o | GURE 3.
10035] At SHETRBIBRTBIO oo P S kb EhPre 15h Bleot Rred o Po

resol ve t hairianktder &t redddsabe esnflvddat faes: of e nieidadatded moréirebdie tHaakie ti on 60
on the client co ter 2. is nore recent_ than the tadata 64 stored on the
server conptitddptapot It ﬁusp&ﬁsrﬂafaq a&PflCﬁfIﬂ%_ﬁ% By Be @Eﬂe@%ﬁg%@fi vity

appl i catsi opaB@oh 60 Sihe RErO&H caRPEBET D & brh bp GRIAMU20BNe tUEhIMID rBrufds ABST anmp

i ndi cati ng when the netadata 84A was stored in the partition 60 on the

cli ent 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

11



conputer 2. The server application 42 may conpare the tinestanp with a
timestanp indicating when the netadata 64 was stored in the partition 60 on
the servewocompuiar 70. If it is determ ned that the netradatsao1642696% nor e
recent than the netadata 64, then the routine 400 continues to operation
415. If it is determned that the netadata 64 is nore 10recent than the

net adata 64A, then the routine 400 branches to operation 420. It should be

under st 00d hyaihQEE w%h@hlak@l%t bRsddh BE LdifeB@bntertB4RGE Mk PaMESH ¥0 &hmanot her
enbodi ment, the request fromthe productivity application 30 to synchronize

t he par ti t ichient eempragr 2 e theecaeapportcexq daermings teanig asgdligtapd e ) ~ent i ty
tag (" ETAGrc)utlth SOGj@dﬁitheX t(( ﬁ{égatllbﬁ §% Vl?}he%gfﬂtfeﬁt'ﬁtd%es I%%g‘&lq)ﬁl@llnﬁdltg) Qtearllat ion

415, the server I'ication 42 automatically synchroni zes tthe partition 60
on the cli éhﬂnﬂ@ﬁdn‘ptmeélOOZOWmWScheers@mﬁéﬁ conputer 70 to resolve the

conflic \% t . t he
client téorrE0 0%% gg &%ah%on%lme Sgéf?gg@ﬁl%%%h?g%r?%aﬁé? Jgﬁhﬁgerpoggfég %%el?met adat a
64 in the parusertdfore dOnteomphter 3eh"'orexam;ﬂthlic@mﬂﬂfﬁemrmsstalgegmtamddxya 64A.
Fromoperalon 415, .the r ne40retur s to r | GURE 3.
100371 A st SRiaEn HE HA LR R T SeRRShah SR Rty R ses e

synchr oni zat (adepfor txeenpbalsyt 4 ﬁsiermf tﬁ@clﬁ:ﬁt ddngpuek bewhicle bavebear previvastyh t he
70.to fail. in ord olve the conflict..in favor of the

1
e et o ohrh eI et Be RN e BRI RS e R O,

appl i cabi O@oﬂﬁut&%’mﬁl&ﬁmﬁlﬁ@llﬁr&ﬂ@e ﬂﬁtcaldﬁ&ta)yﬁﬂerglﬁg thRediZ&ihicht 340nw@0Othen t he
server conpuyt From olpairatl on 420, routine 400 retur41s to

70.
operation 3% sfherﬂoamé“so SHeREDE( e@t&ﬁéﬁ%pr%w% FHSH 187 SYAH I WE rati ng a

routine 50QnfiRFedMIBIVeRRY 70. nlqoaw%taﬂaﬁ@nﬂol fhe P&tink 5O@RtUMS th bpdrixghnB 2§ €T Ver
st or age rmdel in accordance with the enbodinent illustrated in Fl GURE 3.

The routinéfb Kﬁj él ns from operation 320 of FIGURE 3 and 30continues to

operation $f)2e) Wh@ﬁe?atioh%1§QlﬁeVs%Fveﬁﬂ%lhbaﬁ%BMQ@y&%ro@l%@ﬂh@kdﬂ?ea cwhetihen if
conflict exists wth %nc roni zingt partition 50 on the client conputer
Ay

2 wi t h Bhe thegaitiion 56 wpitteg sengr 7QW1mé¢t@ Ih@ﬁp%tﬁntéﬁd’nlﬂr? saevebrieile hewilitad an
enbodi ment (08 38" ¥Rim &%Faldoﬁ%ﬁs %r%%n{é%o()9&&4%@{0%3%%0&%&%(3@% gstored in

t he partltlon 50 on the I ent conputer content 54 stored in the
partition H®4UNFIHERT 6isveeflove dinpramalusmating 4 roptiee @OrvrepnchBenizing file

partitions utilizing a server storage model, in accordance with another embodiment. The
routine 600 begins at operation 605, where the productivity application 30 executing on
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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contains edits which are not present in the edited content 54A in the
partition 50 on the client conputer 2, then the server conputer 70

det er m nesot2bav@ii1ig a conflict and the routine 500 cont POUARS2410/06§%6$ at i on
510. If the content 54 does not contain any edits at all, then the routine
500 continues to operation 515. [0039] At operation 510, the server
application 42 generates a conflict error message for the user of the

client compuies tke m&%atmn inih Se GRRG 115%7@%% sERSSRAPuIEAErt ed by the
server application 42 on the client conputer i ncl ude unseen edits to

t he cont enth®ud 'qwﬂerstopérhabt%aﬁm@orb@ﬂ) laasuh%ﬁyndfromw ipdepeilentsofiputher 6) whi ch
have been 251%\45195'@&1%11 HB# tg F&éﬁ@ﬁleéﬁ&xem Ysosavéd% E&%Q&@ﬁ&ﬁpﬂte} hg conflict

error mess a user t 10 conputer may manual I'y resol ve the
conflict b)[00|4ﬂr Giongonetitior Al 1. g rogme A0 CMAuwt@ hpetrfltteoneﬁéﬂ whetegha he cont ent

54, or altgf d&tﬁﬁiv\{tgeﬁ}lchﬁ%éd‘egeédﬁﬁ Bh St AU g@hﬁtér(i] Redill 1fE §%ti% remai n

unal t er ed rom perat|on € routine returns to
operation 395n(b60 ([ BldREE tBe stﬂe@ﬁhé@? 58t 6Hpet 68 canmied Sherdimefraetheeervappl i cat i on
42 synchronlze d co

t 54A 1 rti the
server 70 3™ ﬁépgwfﬁgm %P% gﬁﬁTﬁc ﬁqosgﬁggﬂgg umkp%mghe e§|?%& cont ent
54A. From @mﬁplaén @ 12dying the filcopi-titiva aﬁpﬂsd 1etdiven $hetmetame]r(ﬁw identi3Abe of FI GURE
3. 100411 El is a fl iagra | ustr i ne 600 for
S nonrom zitecn & tshofies AR A Tba s BPUE, el b RBaSPmARn
accor dawce oMhe pardifiod bEon Bt a@ﬁyfouterﬁhat}rmuﬁdrm c6RPutbei anSpadtioapes.at i on

605, where_the prod ivity a pllcatlon executing on 20t he client
conputer 27 This & yge! Dl PanBlects i EE‘E?FP&H‘%”&B @ﬁ@eeﬁ%f%%ﬂ in the

stream 52) 2inds 41REdRMI$adbd BB cOler 54 1 18 Q& ebthSutelooUsRIAltinki | € 40. In
accordance with _an enbodinent, the electronic document file 40 may be

downl oaded (4% 3InFioRecnsEtior p2G; disgattare 69O coniapgsde Aepraion 0gf whais thear ti ti ons and

streanms contRLARGy LPAIRIi: 30@%&1&% bh ¥HeQHer§QoﬁBﬂ’teﬁd"1%Eb1%‘s‘ c@iRaD8RchhiOr der to
edit the content §4 contai ned therein, thereby creating the 25content 54A.

10042] IFr odraonbeIniit Gomainedia th%ﬁlteﬁlﬁé%mohe:mﬁt@tmé@@fﬂ@ clpsEeHe i on 610 where
t he prOdUChFéﬂn’ie}ﬁtﬁQHb' %ﬂé%nt&%o@xﬁ?ﬂﬁthéﬂﬁéo téent Fd% teﬁugfé'%ohﬂamtshe partition

60 of the electronic docu le”40 to | Itor of the content
54A i n t he cpapingd theminstherebncngatingiteadoatent 4t Ipﬁrlx@dhddleluvdecrgtowmtlth@tl on 30 may

generate m%& Zegactoﬁ‘telrlt%4%%est 1%‘? Jrﬂﬁﬂg 81%fefl$t$ﬁa(?edcin f? CI%L’I éolﬂﬁ)u’?ép mgjr%t & 54A to the

author list I'nthe partitio ronlc ocu 1le 40
(t her eby gedigdabntagt Ae aut hor |ist 67A). [0043] From operation 610, the

N O A
partition @fbdmttmytablmcsmm/mrexe@mpgberhementnompu:lam steﬂds%ﬂt@ue‘sﬂ‘te tikthanges nade
to the met a'drver 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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64 (i.e., the netadata 64A containing the author |list 67A) to the server
conputer 70. It should be understood that the partition 60 may be

synchr oniweadoiodesnendently fromthe partition 50 such tirat/usedéig/o8éves changed
net adata 64A is saved to the server conputer 70. 10044] From operation 615,
the routine 600 continues to operation 620 where the productivity
application 30 executing on the client conputer 6 receives the file

par ti ti ons i@sapnfleftdidf by iRGot{R 66 L&RMBesAE opfionFdo wakd (@8 cont ai ned
therein) fromthe server conputer 70 by downl oading the electronic file 40.
It shoul d peodueftvéty SpRIisatiarh¥k cxeqring pp Erstcliend spupeer Bsendsrp eguesi ity the fil e
par ti ti0n QQyedhSRafiGEe ¥eondRnATHAIA RnSA IR Latth ki Gostiber of the
content 54A fromthe client conputer 2, as a result of the synchronization
100f the pa&rsave thgwdBol contentietActbitherrervenegpuputsr 70 lishdvld bpeundensiped thebthput er 70

at operati . i r i

detorm ne DhuRdEso b Be pRetSREeAhapbiuchly f0h SR GRS AE 1o
cont ent 54 eflitadroobtaet Sdariy eaved orpeiteever ¢@mpwer 78dilttshodd fukMOdtss] understopdher at i on
620, the routine 600 continues to operatio 25 ere the productivity

oopi i cat i ontsb i LT FRE AR e BTN A DR R B SRUBTHE |

el ect r oni c pdfidoe S0RRYynchamized ind¢eadémiyvath thaseihee cahpaarmpdipr tonhd he partition
50 of the e“gﬁtr&?ic docurnent file 40. The partition 50 may then be opened
in order t&Y84PY°the content 54 contained therein, thereby creating the
cont ent1054 300491t FoRDspcehtibe 640 dersitied0d baitinhdiao epiritRe c@orhemtthdd4B does not
include the edits made on the client conmputer 2 (i.e., the edited content
54A) . 2010@2%‘}10tlf’ﬂté5ﬁi’lgl9é‘i‘%ﬁoo%e%‘?§$ O HiE SR PHRITRT B Ttsao {5 oper at i on

630 where tQQcpPEdas ¥ folyRMRINGAd RRitDE 50%aHUAd ReveP BorhfRer GO HideicONPUL er
6 sends a request to the server application 42 to sYnchronlze the partition

60 with thé 2ap thecdissponieatS4Boo the sevaeiompytes 24 lt thuldhrarngerstopdithat the t he

met adat a 64atkitio 56 mh{6e FRERERALA! RABCRMPHOIMNL JabgiR o AL thitdhy&iB) to the
server conmputer 70. 1t should be understood that the partition 60 may be

25synchif onicgiead condeipdRdesyPd tofthorertcneoputeri?i Brnhadd Suder henadersiapdthehe
changed meadaja oﬁﬁcfn‘%nﬁ@%ﬁ%f 1R phifioREs0Vl 56 %{eﬁplﬁ% SLverkd sukf Ythf dhe FT Om

operation 630, the routine 600 continues to opefation 635 where the client
conput er 2 ppgigen H&is sytvbromeged duteenderdyivddrth fepven gompigerd@liprior toglie t he cont ent

94B Trom t ggrti\‘t;im&% ﬁ@.tAfP RIRLLSE 1'031 'mggorrm%ﬁ{cﬁl%ﬂl?g‘g%e ﬂagtﬁioﬁ%ﬂm{hqg%'ge@%eiﬁon of the

partition the server ter at ‘operation 6

parti cul ar compgerpiOorll bt ideictihedap gldaatiétahb@Ov extbcespean ¢p IMGURIE7. cfomnt
conputer 2 nay..d load t.he partition 60 fro e _server conputer 70 which
as bech pPBUTSIS AP BabEoRRER R P a DT R INFERE T ent comput er
6. Thus, aj[us@r FfURKe ixd flentiagampliisentik 4 Sutdd B0tfor sgedthesmizimea filkat a user
of the client..conputer 1has al so downl oaded t he con& nt 54 fromdthe server
conput er 76¥FGPD g‘gi‘ PSRY. et H‘é’}‘tef:}‘@}ﬁ”%%paesre‘gtef BRregsBo @H& age8tEP e Ebo

conti nues ti@ @pRtdichoillufihdheIGURING. Phothutihd T00thegiappbinGptlateh BB oExecut i ng
on the cIieﬂéﬂconputer 2 sends a.request t@»the server agplication 42 to

synchr oni z& THRE Sn¢ contighesse opgrtipniofe. whers,/ B PROghENE APPHE2HR 30 der to save

t he edifed ccQnti@Ndn théAidnOcdnifites 6lcH&Iks Gampiéseiver@mpluter 3010 lfly BiRlaténder st ood

that the partition 50 may be synchroni zed i ndepen entky fromthe partition
60 such t h&tadg tpe pgtion 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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edited content 54A is saved to the server conputer 70. It should further be
understood that the order of synchronization of the partitions 60 and 50
may be rewenrsmdi4siich that the partition 50 is synchroni ret/tisaadepsdvdent | y
with the server conputer 70 prior to the partition 60. 10[ 0049] From
operation 640, the routine 600 continues to operation 645 where the
productivity application 30 executing on the client conputer 6 sends a
request t o fNenarlFucRPPhsAREA Hlaftd (1O b?%ﬁkcélfeﬁtrﬁo%{i—‘)u{el"@) Aaftdsticon 50 with

t he server conputer 70 in order to save the edited content 54B to the
server comgditedrcomignt S fitie thie gligyd compeerst i avrilablato bevecrget vith therdisy nay be
synchroni Zegy b RAGRGIAE Bhkiaf SO hOGicRALMLD BRnSYRAkR3 0. Al utdie
15edited content 54B i s saved to the server conputer /0. It should further
be under st GoQcantiavestihepesrtiper’ 1 pvhery teshalionticeapittont tsbeivdsghgealited egntang 60 and 50
may be rev rtition 50 is synchronized i ndependently
wth thé sgaézgmﬁgﬁgﬁ%%?BWBag?ﬁﬁr to the partition 60. An illustrative
routi ne f of00§3inEtvrooperting 715 éhepautinet’00 nobiBuesitd hpdritens@d waereclonput er 70 wi | |
be described in.greater.d i.l bel ow w t.h respect to FIGURE 7. From
200per at | oft Ay RE BT IE sl SR PG R Sk B 5rfier e 1t then
ends. [ 005@pplichtiddRP on thsseavel bawpuddra@nanpdatel thsparaidntg vathr tbeitdiree cdéntf or
synchroni zi_n file partition,on second cljent .conputer utilizing a
server st orAg&amA cIoR sompugr Aand Dl PntnE B mERe Crept Rt 681

FI GURE 16. Then bsaeitione20d,Qke Regha®Oof&tans apseaitio® B5GHF10UREIGGURE 6 and

continues to_op ti 605, where th roductivity application 30

25execut | n§USH CHEOER dﬁveesﬂ&)bqsiﬁ%&éﬁ@e gl%/ﬁ_ﬂfl??ﬂ%&fﬂﬁé?%ﬁ ﬂ@eﬁwﬁ_er 70 for

any updat esmbBéfchtd, thdig oPediinatyl RN iA@he drivvilamtiérStbh Bdhat hdd® nJaPEHGEAsVI tY

application 30 ngy send a query to the server application 42 as to whether
ngfict

A y : ( :
t he cont entasle theaetp grthin theiroppoidhe ¢laisdlat (dlowe gyeserdmelyz 8 g been
updat ed by jf{iiR1c tHaBME sCPEBEHE nventiohSn SHySEHSRAMiRRBY ehBlbo APEEEJieR 620 of
FIGURE 6, a user of the client conputer 6 may be aware that the content 54
i n the 130p&ptipgteagdrpemlotenningdhentisly hereferenep i be clagnsthatliong edi t ed by anot her
user at the client conputer 2 upon receiving the file partitions 50 and 60
in the electronic file 40 downl oaded fromthe server conputer 70. [0051]
From operation 705, the routine 700 continues to operation 710 where the
client conputer 6 receives a confirmation fromthe server application 42
that the partition 50 on
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the server conputer 70 has been updated (i.e., by the client 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 recei ve%ﬁmﬁdi ted content 54A fromthe server
conputer 70. [0052] From operation ) e routine 700 continues to
oper at i oA & Wiglq i§-he productivity application 30 executing on the client
conputer 6 requests the server application 42 on the server conputer 70 to
updat e t he padtintthod ofsynshromizidgpfilegiattsibns ofitising aSdmer ftorags modeldhiaent

conput er %tand the edited content .54B (fromthe client conputer 6). 10

Fr om opef aY1' SRV T2 MR 1O T nE ™ MIB Mt ur ns to operation 650 of FI GURE 6.

[0053] Al t hougdtefvitgy, by Eidnk Bdinp@er, BERNoARRENT SR détnoanRRlinedt, et h vari ous
illustrative embodinents, those of ordinary skill in the art wll

under st agententeompaising rdirbf steam; of adirstpartifionin@dile.libe Slecomnrising thefrsscope of

the claigg iEinqué 2 lséc%\ﬂld \1}@%@1‘8[‘1%&%&%’%@ h{shéar{;}glgn 51% &g%g&n%irb%ltf%%gg]f ope of

the invention in any wa ove description, i nst ead
be det er fAcnel” a€Maktrodk ¥trbamy ef erence to the clains that follow CLAI M5 Wat
is clained is: 1. A method of synchronizing file partitions utilizing a
server st or ag&enaRidg, infhe seqopd pactisien pa theelipptieenpyie: mskadataassasiated wigh

recei ving, s i efrofQ MBIt EREASH IR ﬁ&ﬂgﬁﬂﬁ ff an electronic
hg a First stream o

docunent, the content conprisi m ‘a first partition in a
file, the fil eymhrmizisg thg sedundfpartitionarthe tiicm camguter sith andrvpacdmputean,
wherein the fiyfst rti.tion and the, second Part'tion each include at | east
one st r effhytore the me ﬁ@ﬂ%{h@@?ondmaﬂm@@dgmé Ry the BSTHGT COMPUERS Wherginithe

conput er steﬁ%ﬁgﬂ?k&m‘?’zﬁé’ﬁk%%&qld‘ﬂahﬁio‘h%sn?ﬁis S to the electronic docunment

content I1nt Irst partition; nchroni zi ng the second partition on
the client conput ecomparingzhe eretedntagenpratediin the sstardepartiteommt the atienti n t he
second partition , of the file on the server. conputer, wherein the step of
synchronf%lpﬂgﬂtw&gg&m%ﬁ $4F4 i1y the Ao httion of the file stored on s IFAFT ng t he

nmet adat acggpgeat ed in the second partition on the client conputer with
metadata stored in the second partition of the file stored on the server
conput er, deterngisingrandomillivg whep dref thétedatagenerathd imibe setond pgditionat ed i n

L S R Rt g0 L PR Si SR GRHARE o' GEFSBba bfh Bpatet 2cet
aut omat i ﬁ%dﬂth@!&@l@i&ﬁﬁﬁhé\}ﬂ the second partition on the client conputer
with the server conputer en the nmetadata in the second partition on the

client conputer isausmatialiyewnchrpriaingtic speprdipartition ok & qlisntsenpiérond
partiti OQit?al&%é 0&vdrichftpite? Whdn B hAGREIVERE sEQTR Phtiftion bR hESRNY Eoth\ier

conflict,
is more recent than the metadata stored in the second partition of the file stored on the

server computer, to resolve the conflict, and
automatically causing the synchronization of the second partition on the

client computer with the server computer to fail when the metadata stored in the second
partition of the file stored on the server computer is more recent than the metadata stored
in the second partition on the client computer, to resolve the conflict; and

synchronizing the first partition on the client computer with the server computer to
store the edits made to the electronic document content in a first partition of the file on the
server computer.
2. The method of claim 1, wherein synchronizing the first partition on the client
computer with the server computer to store the edits made to the electronic document

content in a first partition of the file on the server computer comprises:
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automatical ly causing the synchronization of the second partition on the
client conputer with the server conputer to fail when the netadata stored
in the second partition of the file stored on the server conmputer is nore
recent than the metadata stored in the second partition on the client
conputer, to resolve 2|n the first
partition on PWEP?,IFige @ﬁfﬁpﬁ&?%ﬁonma%“?‘ﬁ%‘ Cé’@"e\t}g tB%ﬁfﬁﬁ BOEtﬂEﬁ'%hePhe
edits nmagemp@tet WRh 8leB&bHi0 AbSurfOR OMBt sERE Rithe ﬁﬂst@axfﬂubﬁfofﬂerﬁlb kol @f the
file on the server conputer. 2. The nethod of claim1, wherein

synchr ontheisatyer pemputesangpartition on the client conput er with the server

Firer parti ti ORegp i ST Qtdfok EEhpRR oriBF R BRA 11 2

conpar i ngartitien eflihedtle elofeltonahe Serd@Cosfpiter cOMaRB editwhith afd fidtprgdaiittint i on on
the client conputer with el ectronic docunent content stored in the first
partiti oﬂ“ecﬁﬂltggéleﬂmféc deqymsit egnteri an gherfiralpagiifipmansthe cligid computer.det er ni ni ng
a conflig I ontent stored in the first
partiti on of ?Ee%ﬁogog%aﬁrg?ﬁng% qﬁ’g%b I conputer contains edits which
are not presenpdusing thhieyretidnédtieh ef the distpattnurtetweenahd eidnt computer fndr st
partition on the client c?rrputer 3. The nmethod of claim2 further

conpri si ﬂ?jser"er compuiertofailitad synchroni zation of the first partition

bet ween the c 0 S to fail; and

gener ati ng, géﬁﬁinn%f ?ﬂeﬁ%eaélgﬁﬂp}&t ?eraﬁg:oo?';l(ft%gjtgple}%?% ‘message. 4. The

met hod o#. cl ailhe methudexfelalmgem&in oanerating} inehsscondlpgéation dn dre adient he

li ent t dat d. wi t dits to the el ect
Gocunent OB Enind APy By et VHaA CB1P Moot GENBPAEPRGN PrRSDSY  oam

of the s ?&ﬂ'ﬂgn Bérhphidds %@mer%gam ﬁrm the sQPnd phititibn %eﬁ@aﬁb‘ e5Mpridhé Qor s for

the el ectroni ¢ docunment content . A conput er-readab e storage nedi um
conpri si hqOédnplutl@rtaebhemfpaﬁieelﬂcnenmdowmcmcmmenh when executed on a

oL € | RS RRASL LS RSN B Lo S0 |

at a cli %tchcmé%utea@hta&oh@uﬁé@%ﬂlrﬁauwth@@oﬁb@féi fotrford QCHEMBd of t he
content conprising a first streamof a first partitionin a file, the file

conpri si By Onl?eesﬁletmetltfqnﬁsltlhyagauscnvehsteme alosleleewdplpangu tion, each of the
at ! east fir S}CC?]%% Sgtcao(g%npg I’{l]i)l.Eté:l‘OgéltS t8 IltC tlecltr%mctdog{llr%erﬁt {h%am

gener ati ng, In econ ﬁ | ent cO

associ at ealwmtcbmqahemgdlftrst s'tt@ar'hh)(f afﬂrﬁqﬁfaftﬁmnﬁn dqnqﬁﬂeﬁﬁlec@ﬂipﬁ@inglamdahtahé irst
partition, ynchr on| zing the second Fal‘tl tion on the client conputer

with a séma@meaﬁﬁ&@ aseqopd pargitieny ageh pbths dhteast fisiandseend RIEIANSi on of the

file on &g}g ﬁﬁﬁ%’&ﬁe&?gpé‘étferam wherein the step of synchronizing the second
partition conprises conparing the netadata generated in the

second partit gowrraimgs inghe bécond partitipube thelicht coetpdat, angsdateabsomiatedhe second

partition the file tored t he server uter,. and
det er i ni*}f 8 the ‘E‘ﬁﬁft? there W@H‘%q%éu%‘ﬂtﬁath’é‘é e 5 83titiANt he second partition

on the client sﬁfamtﬁﬁg ihe selohli PaktonloRaRe LGt BELAGEL RitBhQEREr ddmfdg second
partition of the file on the server computer,
to store the metadata in a second partition of the file on the server computer, wherein the
step of synchronizing the second partition comprises:
comparing the metadata generated in the second partition on the client
computer with metadata stored in the second partition of the file stored on the server
computer, and
determining a conflict when the metadata generated in the second partition
on the client computer is different than the metadata stored in the second partition of the
file on the server computer,

automatically synchronizing the second partition on the client computer

with the server computer when the metadata in the second partition on the client computer
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automatical ly synchroni zing the second partition on the client conputer
with the server conputer when the netadata in the second partition on the
client computer 1is nore recent than the netadata stored in the second
partition of the file stored on the server conputer, to resolve the
conflict, and ayt omati cally causing.t he hroni.zatj on of the
second pHPPIEirEIFRbhap the @F‘iag'ﬁ? s@%gtt@swqcﬁpgﬁgoggﬁ@érgll?%%ﬂrﬁgtogrtﬁq o fail
when t he ggtadaifutc! B8V tht Benfecyl partition of the file stored on the
server conputer is nore recent than the netadata stored in the second
partition on the chitematiedhymausing thesyndywonigatiantaf thosecpid partitiprion the
synchronizing the first, partition on t |ient conqputer with the server
comput or P Spbpgiet HBdu B ersh@Prd i BT b SR mE IS b BeieiEnd l n e
first pthﬂtﬁib@ of Bie fllO6tofdd @ 1P séri@ RRAPUET i€ MBRIENt (IBA\thdBetadtagtbréds Made
to the electronic docunent content to the client conputer). 6. The
conput er iy g gegond paidionondhe elient persputonh & wiselve thecenBistAbdg t he fir st
partition on I ter.wt h e he
i t s made 1o tien A eE MR BBk itk SR Spplie L MR M SerteP ShBLEA °, e
file on tloe theedity medspuheElceeiid dS@Bient content Goaiast iphgitioh@f i filedn the
el ectroni c docunent content in the first partition on the client. conputer
Wi th edi BEHCISOBPULE h3ayingdBe petif madsiie dh elegtimigydqoymenkcaniqng fo g chienti on of
t he filec&%g&gg.on t he server conputer; and determ ning a conflict
when the electronic docunent content stored in the first partition of the
file stobed offht bempetenmadadepigtivim cboliial fisviedeih Sywhr@tiziag ehenfakt present in
the edited el ectronic docunment content in the first partjtion on the client
fhe iy mog

conput er Partiion oG difptitampaidbing servar IBPUEEP Siore  FASC [ her ei n
gener at i BQetrédlc BoSUni @B REntiNG éﬁ&?%ﬁioﬂ%ff&ﬂéﬁl@ AnQhk §é?@erccl)fr1r1§mer conputer,
nmet adata associated wth the edits to the el ectronic docunent content in
the firstompprsesti on conpri ses generating netadata conprising a |ist of
docunent authors for the .electronjc, docunent content.. 8...A nethod.o
Synehr oni 21 ngSPTPETBARE FUFGHRCORIC SPERgeD SarTMm 1Bf BissBeiHBaan st

cl i ent - sgsMBliteCRTR BHiRdd I&IRIKdocERBRY dofitdRBstored in the fRSEparitiéh ofdhe Bl | I St
client conmputer, edits to content of an el ectronic docunment, the content
conpri si pgred dnthe serseneommputs; andf i rst partition in a file, the file

conprising at Jeast.the fi.rst partition and a secon rti.t.iaon, erein the
first partiti Sﬁtela’i\l&]qgl‘flecoélgb%ﬁvﬁﬂg?etql?q?r(ﬁ)ﬁlce_ Eﬂmeﬂthoﬁgeélpépfeldé’égfe fgﬁg st ream
gener at i pghitibf ofithetfileabtedion! the s&rP&UdehpRtt: cbiithidl e@ifts Whith fatd 1§t pedse@ih _
conput er, data ident |,f¥| ng the editor of the el ectronic docunment content in
the firsthepdited elegironie deqvanent eenttent |in Bistiirsigreptitiqayon the client coBpHiehr oni zi ng t he

second part| t%ﬁ@c&ﬂgﬁt@ﬁreﬁhébﬁé stSiaigﬁéﬁ{re_d&%rBF&%‘}n g‘f\&/ﬂergigegegtfq%gﬁé éﬁ%%&h&f rto

store the data on the sewer conp recel vi ng, i ent
conput er of thhesedonl pagitoned theclidne caapwer, netadatassodigied with tig: alitstedst t he

first partitiqon and the secqn ptartiti.on, wherein the second partition
conpr i se8leFRNIGdPImebrRNER}ilM fhetiiat RAEHY CORPIISARENCELINE G920 c unent

cont ent  @mbiind bl ofclob ifen GOIRRIA BF 1AM ARRILUERA cofidh the el ectronic

docunent conten t Irst partition 1's current ownl oaded on the
first clBent Aanpthodof fymchedidngile partitions nelizng b neryvemdtotapemsdeldnd cl i ent
oni ¢ docunment content in the first partition,

conputer, .edits to the el ect J
wher ei n Eien 'é'EﬁVFrscor"éng‘?r})’é 6 THPTEECt roni ¢ docunent content at the second
client conput glcefthgela iRteLIGe cdhputBdedits loRBIKESE dn1dhR@nR] RfchmeRd, the
docunent content at the first client conputer; and o

content comprising a first stream of a first partition in a file, the file comprising at least the

first partition and a second partition, wherein the first partition and the second partition

each include at least one stream;

generating, in a stream of the second partition on the first client computer, data
identifying the editor of the electronic document content in the first partition at the first

client computer;
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synchroni zing the first partition on the first client conputer wth the
server conputer to store the edits nade to the el ectronic docunent content
on the server conputer. 9. The nethod of claim8, wherein generating, in a
stream of the second partition on the first client conmputer, data

identifying the editor of the el ectroni ocument content . in the first
partition at F%ﬁf‘iﬁl@?g eisErAnd PIRBIAnAR tﬁ%ﬁ{ﬁ&f’@ Caglﬁ&%w‘hdf?e T4 stream of
a secondcmgﬁ&;ﬂo%r@metdh@a&ﬂﬁtsel%{ &peput er, et adata identifying the
editor of the electronic docunent content in the first partition at the

first client tesaiyingata second qlirnt pempuler, die file siongdon thseehcaymuerr oni zi ng

t he second rtition.,aon the first ient co er Wi th.the server.conputer
o st or enehEttah B dBrylr Yod Tt ESbrESTBIS E R e B B R " econa
partiti oBomMpriiddehd ddtsidestifyait the edigiHofthedlédirdniedseaméat coneumpi e fitsp Sstore
the netadata on the server coggatit er. 11. The nmethod of claim 10 further

conpri si Adens paRRRIShand idgntiflinedbat dhelclpetrani desymsnt eantens eE e dirsi nagtonds mput er
with the 1§1%n\f1§/rdé>g\glm%<?5nh%ﬁig 3% t%%ﬁp@tﬁ?&%ﬁ? .dentifying the editor of

the el ectroni umrent “cont'en irs nt conputer with the
identity of theeiilig arthekedoheé citebmpnice, edits tnmboklecoaiie dbcahertt bentsscond

client conputer. 12. The pethod of clajm8 further conprising
synchr onitb i @r%trpéﬂmqnswnﬁsmth@ P&lﬁs TSFEIYGtElodbe eIREITANG AoRUmERheAEt aldhen t he

Server Cg&BHB ‘éfi?]&t Qof’lggl’er B nbificililié fe BAL Fdobi @1 ERESHE ‘dgéuxﬁé?{?p“t er, the

edits made to the electronic docunent content at the second client conputer
to the edohtentrmate first dlient @nguiteromidc docunent at the first client computer.
13. The nethod of claim

12, wherein synchropi zing the first partition on
the second ol PURIIGHAPBIE s A 4o IR CBrFb SO P es vabidBe 6%the 11 1t
partiti OBorﬁﬁutt‘:lhl% SPRE YIRS edits HHRAN kG the eldifoRididosuiBHRoh@nt &1Eth8s&SEr ONi C
docunent content at the second client conputer to the edits nmade to the

el ect roncemp@geunment at the first client computer, conprises: checking the
server cgmput far, up es Jo,the first. partition; .and .eceiving a
cont 11 bl on PSR ElTE Sahh esnertink FrkteRRa Hiherrnd RO R ecn
updat ed. theAirdin@ieABédmasht@ d4th aleRtifidng thBHRD I HIINOEBE RN Zd SteindeRcdnitdns in
partition on the second client conputer with the server conputer to add, to

the firstheghstpartitom atha fiest deany eompprremprises grneeatingsinrpestrgamfiatsecond
| ectronjg.. t t th 1. : t di t d
ot he. oPSeEB MR AEERISRRborfeied B PRER 5O B e SRebBRe Corpr 1 ocs:

r ecei vi ngocunicdicéientSe theelirssumitiiredt thd fit €ibint somipgter.t o the el ectronic
docunent content at the first client conputer; and .. updating the first
partitiohlon TheMEBGAT claimfpdierelp smchignizing e seqond PRBILON@BLRGHIE document

content gfierdi REMPREL R thd &er SOMBHeETo 51 thd@atd bif e EHPBImFRBPUL €T -
comprises synchronizing the second partition on the first client computer with the server
computer to store the metadata on the server computer.
11.  The method of claim 10 further comprising synchronizing the second partition on
the second client computer with the server computer to update the metadata identifying the
editor of the electronic document content at the first client computer with the identity of
the editor of the electronic document content at the second client computer.
12. The method of claim 8 further comprising synchronizing the first partition on the
second client computer with the server computer to add, to the first partition on the server
computer, the edits made to the electronic document content at the second client computer
to the edits made to the electronic document at the first client computer.
13.  The method of claim 12, wherein synchronizing the first partition on the second

client computer with the server computer to add, to the first partition on the server
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computer, the edits made to the electronic document content at the second client computer
to the edits made to the electronic document at the first client computer, comprises:
checking the server computer for updates to the first partition; and
receiving a confirmation from the server computer that the first partition has been
updated.
14.  The method of claim 12, wherein synchronizing the first partition on the second
client computer with the server computer to add, to the first partition on the server
computer, the edits made to the electronic document content at the second client computer
to the edits made to the electronic document at the first client computer, further comprises:
receiving, from the server computer, the edits made to the electronic document
content at the first client computer; and
updating the first partition on the server computer with edits made to the electronic

document content at the second client computer and the first client computer.
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