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CONFLI CT RESOLUTI ON BACKGROUND [ 0001] Traditi onal

col l aborative editing tends to be perforned serially.
whis@vg34sake turns accessing a docunent, editi nBCT/N82009/037920

docunent, and storing their edits. To inhibit editing

conflicts, the accessjin a lock on the

file to inhibit ot ré‘S Hgéﬁi‘ ml@lﬁg t he docunent

when the accessing user is editing the docunent. The

iterative editing proc f@ﬂ% gy del ays since each

user nmay wait for a tu?%&at |6ti ng the docunent. In

addi | r e .
di ”{1? ﬁ]{Tr% 1t1(?m l?tboeglrv gAilttl gen% 90 Eehpeargg r%r{leﬁ,g%narl]lé/eéjsers take
turh©adcesing 4 acdan@ht \&ﬁﬁmlgf‘chéi‘@cbduh{égt thi coring fHelirasdsts 0o ﬁﬂ}ﬁblt

docunent, which version of the docunent_is the nos
cditigg sprtlictindhc whesssing 85T sy thRqe12 lglyen thetfile ko mtl@@toaz&lermers from

Qﬁ"%{ [

edl‘glhg?ﬁ%%@)éﬁgl P?&/%él%i?l? Péedregﬁft?é lésgeQ II.J gtbb \ﬂgaﬁlq dt! e 1t§1%ﬁbe
cdiBup @ecqjaﬁ\ctaln)cau@l delagh sinbe cadi meldrnappzlae foﬂmtymba daeingettle

into a. si ocunent. This large s ale mer al so
doghgyerd aU‘s%‘{]dg g gt BB Sr i ﬁ@ulé%%ﬁﬂﬁl?a(g@s For

AR Lach é%'nflaf rfeléhtt kQpTARRGE whBH cANAIRR pofordBeth
eXresf)onagl ] glr T t he dgvcurreents may ggrenw ree
dottoncmta&lklch hefsmloétthmhnpnmmvs@nsttrmnd @Ddl mbRal ﬁle ukbiewill have

user also may be responsible for resolving conflicts

ng two or nore of the edited copies. [0003] It is

Wi t ogo2s Pe6thct @péﬂ"@ﬁ@ad@tﬁﬂla%d’lﬁboﬁﬁﬂé b&iﬁﬁﬁte’a@rﬂﬁseﬁr bat edit a
t he present disclosure has been nade 04]

difftseny copyrprad 90qu:1:nq@t oVilgeqnendy, ait ofdheedited copice @taWcm nggrged into a
smgpegcfco;%&%%tat be Sl %rgpscl%lfﬁ In‘iae%%{ Ny %9 a%s%:di%laplg i Qie‘r? numerous editing

coﬁﬂiﬂﬁﬁiﬂ,ﬂ/drﬂoermﬂﬁcumt@ﬂﬁﬁ@% @For dﬁeﬁﬁplf:ythk ﬁyerfr@@bhﬂi@l% f@’f merging the
essential features of the clainmed subject nmatter, nor
doguments may bﬁ Foyrad tosfiacki the Tehatipaslap BEWYGeY thadocymsple. dic user

alsB 5yc‘[!e‘eye fé%?fétsol@ﬁfgt c%ﬁﬂlokﬁoﬁggﬂ(ﬁ tr@étgc?gfé&@ 3 he Qi tE% goples.

Tosure are gener a to ena
a u$@003q dt is asﬂnl regpeedotthasg and nfhler cdrsidardt®nnthavhe present
.synchronjzin data file in a coll aborative
dlsé%\?‘ilrreélﬁ Igﬁ%ch user authoring a user copy of a data
file may resol ve editing conflicts between a master

copy of the data file ang r copy. Updates from
t he user copy of the dat aUM]I@lé&R;rgy be i ncor porated

I nt p0a04¢ Thastsamncopys @bveed edintrodycecoridciict of draveptheen
06] ccor di 0, aspect

Sir%ﬁgf‘élﬁ\églgm h*%?afﬁ fugt %&P?%@ggéfﬂpwclat% e@ﬁ%ﬁggcﬁaﬁa% ef hisg

suﬁﬁla%ﬁs'n\ﬁ?hﬁ’erﬁ@@% ﬁ@ﬁ’tlf?'k@? f@a%t%é 5% Sl featues¥rithd faithed
user” copy of a data frl

subject matter, nor is it intended as an ald in deterrmnlng the scope of the claimed subject
matter.

[0005] Embodiments of the present disclosure are generally directed to enabling
a user to resolve editing conflicts arising when synchronizing a data file in a collaborative
environment. Each user authoring a user copy of a data file may resolve editing conflicts
between a master copy of the data file and the user copy. Updates from the user copy of
the data file may be incorporated into the master copy after editing conflicts have been

resolved.
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aut horing application enables free editing of the user
copy regardl ess of whether or not editing conflicts

wae@oahsws or hidden. According to other aspecP&T/US2009/037920
aut horing application provides a contextual user

i nt e that . enables a er.to resolve the displayed
edi E‘F‘f@fc&%md&gs@aﬁmf“ 1P disg uren%th%%Rpiﬁ@#wableS a
us@ b LEIBGKRANTHIE bikd hid€ |l @ANRKALIAA £OREIbEY bPY data file. The

content. I'n one enbodi ne annot ating conflicting

authonbgppplicatioe ahddeshtioe ttieng ofttentiser anpy iregagdledsrof whether or not

not her. enbodj nent , , onl onflictjng,content inserted,,. ..
edifiggieQutich g he Vo it AN e QaE SRggy authoring dpplication
provid@t 2t &lextt10R8] intéiere tRtkn@blRel fs8RtdIF@8IveNHe displayed editing
advantages will be apparent froma reading of the
<m¢ﬂw%omﬁng detail ed description and a review of the
asseeiat e r aw Jt .S S h t .
et R 08B bal? . DG, ARE SHRAPS] Al orain
coftitingd ashtehes i gt icatbodingeng xphatadh @ ton fiading @ntkn@imlica@ds how the
restrictive of aspects as cl ai nred. BRI EF DESCRI PTI ON ]
cogtentTegn gty Nc@qtg@o@]lbqﬂl@entl anfy gepfligtieg capteal Hiwpited, revised,
' . ' es that are exanples of
an?ﬁ%%%?%@gm§§§%5?§g2¥b$EEnﬁ?%%?bsure; [0010] FIG 2 is
a s¢onOsht iThednl oclkothi¢rafgatarosiaint udvamdden gvitrocesppanehefrom a reading

utharin s i ncludi ng a stor devi ce, i ch )
of Biesoen ARl Ueipesn B aciearem g1 GomueceN Gy 1t is o be
un§QWBLE khkO blatélu&‘ﬂf‘ef fgl%gbﬁg’agé’ﬁ&élhd&tcﬁ &sh AnHSEk ?&van@g detailed

the data fi in accordance with the principles o

deschiptiol grsl easlanét,orsf @0y 2ihd me@ot Bsirstize pf wpettans claimed.
illustrating an operational flow for an exanple
aut horing process by which a user copy of a data file

nmay be aut hoBRUEFDESCRIEEIGR OF THE DR AWINCISP! es of
the disclosure; [0012] FIG 4 is a schematic bl ock

di ad?W of1G. Lidbstreenpueianylsyuhencoynfenyipvans features that are

.l : ri ' ment in accordance with
eX%‘ﬂ@e%?flﬁ%?%ﬂs3%%?%%@%‘?534{)%@%r e: [0013] FIG 5is a

f1 op@iadf t FiG) 2dta @hémgiclodpéiagiaoitiabtrdting\wn feRiimple authoring

exanpl e _synchroni ze process by which the fynchr ni ze

h
SYVPRITR HBRE BFIOMESICICRayIBRSIPH AR €BPY Af 2 fiance
corflihllich 1€l PLbMAEPloPuRE ddIE:. WRH LA Lissdr AAFAD it HataFile. in

is a hart 1l1ustrating an operationa or an
acexdanpt evithdh¢ pmgeipleockths disylowinierh t he conti nuati on

operation |G .5 .pe i npl enent ed i n_.accordance

P R 50 vk 5t v Rt e PO e 18y T84 i ot
aufBofih@Prdadsttyl WHibish 'h@éricﬁgy 8 @RETAL @Y 8 alith@Wd P hcc®Pdance with

exanpl e review process by which one or nore editing

thecyivicinilestof thagistleswrevi ewed and optional |y

[0012] FIG. 4 is a schematic block diagram of a user computing system
configured to implement an authoring environment in accordance with the principles of
the disclosure;

[0013] FIG. 5 is a flowchart illustrating an operational flow for an example
synchronize process by which the synchronize operation of FIG. 3 may be implemented in
accordance with the principles of the disclosure;

[0014] FIG. 6 is a flowchart illustrating an operational flow for an example
editing process by which the continuation operation of FIG. 5 may be implemented in

accordance with the principles of the disclosure;
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resol ved in accordance with the principles of the
di scl osure; [0016] FIG 8 illustrates an exanpl e user

w0 ndoenssaee that is displayed to a user when noPCT/US2009/037920
unresol ved editing conflicts have been identified in

acc C ith the pringiples of the.disclosure;
[ po%‘ﬂ%ﬂ &85 [y e adli i aﬁﬁpﬁ‘gaﬁa@@f ﬁPWthrr agwmple
re\ﬁéﬁ B%&X%dq% Whigh fHﬁ@gr Mﬁ%rbdﬂingd&%ﬁict%ﬁ% gd kévﬁ&@ad%ﬁgo}pggﬁally

as been identified in accordance with the princi
resofvet] e actiosehos with thq g0kg]lesdfChe dBclosurgst r at es an

exa u Lnt.erface that i.s displayed a user

o top1 '35, SohEBR g ouhf e MYGLRE bl £ lifFfepeg 2 wser
wheftnd RRiratsBled h@sitied) QRaANict ha QY IRM tientifantd fab@#dance with the

editi ng conflict in accordance with the principles of

pripgiplegios hiegksgtasure 0019] FIG 11 is a schematic diagram

of r kAt &1 f i.ncl udi [ L nterf

*naf PGP TGS ARt ook TREINS Bl £y gten
leabtr o tdigink | ®hilivg Hap bicbie iddntifiad Vin vicosidundenwith abe gaimciples of the

wWth the principles of the present disclosure; [0020]
disglogyreg 2 s a flowchart illustrating an operati onal

FLOY0d18] TG XML Sbd R SARMIALIOMBRRE AR i s YA

t he\[\%qJ?Fwor ﬁg@%% :Pac%%glﬂon | ﬁIalcﬁasrenentés% a?gggal bs?clﬁs n o a user
whien at least ono nditipg ovnftiethas pethelentserd dnd the oer Handesai tohreview the

.. th ri.nci pl aof the . discl.osure;. [.0021] FIG 13 is a
iacp IR RaMRE P abRaan SBARS Biindiake p whdslodig.

exanm19] a¢e6Pi1 Rf PG@RMally dptah 08B RECERE AL 8RIdINDa resolution
operati on may be instantiated into the nerged version

inteffacehibaid st displeyel vhencoorditamg eondlichist sedeqied fronplheslisiing in the
t he di scl osure; %oozz.hﬁha .14 i s g fl ovvchta.t )
supRGSH PGP RG2S AEF SYitPhGPriFsiBls pEve SR RS %) ect
pr o¢ERd] b¥1®hi £ a&ldvﬁih@ﬁﬁlﬁ%t@ﬁﬁ%hﬁ@p&ﬂﬁfn@t flow foEsh dx@mple
~ removed from or undone within the nerged version of a
implgmgniatipe progessdyor kst apthoning leplietiae irpplements reseiution
. di se - l. - i) - at. '
i T e B e B P oM A b PR EOPRS BRgfBre
appli0024y i oNGak3 3 afflovashati SkustaSngesh dporgichaler feapyexample
a data file online in accordance with the pri.nciples
aceept pIRecsy ibé’é’flﬁ%lbﬁ“b‘;‘“sl?fsg F@@zapwﬁt@. mzfs_%@ inpgnfipted dptp hegmerged
velSANEER: dfa AR LIRS HSEI t???@{iéiﬁ%ofﬂfhé R EDY an

aut horing application as a ser is editing a
usei0028py Fi6. B Watfovdhhe ilbisthiimean opaatimatfior domint dxample

the principles of. th i.scl osur.e. DETAI LED CRI PTI
reipel sy i ERED AGHEHI R idGERT MUY B8% OF Fny G, fom or undone
with@f BEenees AroBEL 40 MR RESAMRRNVkING e PriavipRE ST tatisclosure;
forma part hereof, and in which are shown by way of

i 11 (8234t F&aS. patillustate shagiesrtomnsexemplasepingss facodisplayed by
the disclosure w | e described in the ral o
on oo B SRR Gt BT BSThon wieb et b e Rl awtes i
acobrddmcavithppd pe@dipledlof the disclosure; and
[0024] FIGS. 23 - 29 illustrate changes to an example user interface displayed by
an authoring application as a first user is editing a user copy of a data file offline in

accordance with the principles of the disclosure.
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programthat runs on an operating systemon a conputer
system those skilled in the art will recogni ze that

W0 b@ods4ses osure al so may be i npl enented in conmPCTEE20091037920
wi th ot her program nodul es. The enbodi nents descri bed

herein may be conbi t i.ments may be
utilized wthout diﬁ§8$ﬁﬁ@D3F@§¢Bﬁ€P§gﬁrit.or scope of
t he [Wﬁfemﬁ ﬁ{bsﬁll%&}iﬁ@ dethgdf ﬁleicﬁwﬁ&ﬁl detRhb&d are made to the

description is therefore not to be taken in a limting
acanreyingndfawings shaptorof a tpag hereehtandnni whidefarnshovoy by way of

ilh%grg%?a %ﬁg%ﬁ%e%ghﬁengs?%net&gﬁpkge Wlili}/ehatlélg giﬁszgo‘g{ﬂgovgﬁl] beI c?escribed in

thedb&elDToh@xt & FRlhaab afcdiuic @haWxbaitt My caphétioat Wi an application
provi des an authoring environnent in which one or nore

pragsan shat gAnedn 80 OREragng pTtem dat acdmpeer fystegn, thegsredilled in the art
Dr j dacu S I 0 nt o
wifl Rl ST R BESIR 3L PIeORALIR, Gtgnatiog yigh other
prddrar@Smodléd. Welte: ampbdiamhiso dsscribad higictb IngayC 06 econttiiged) and other
via editing _ operations (e.g., .insertion, revision,
embadinsntsg@pi e ghilised gioeh denring fromeths it or $£9e# ofj dlag present
R oSy MR oRaRq ARGHARAE hoSiC RO, Bhen g timiting
serdcused thaycaot df tthe inatio apydetihed hhy that apfenl@l thims and their
create a new version of the data file and periodically
CAYYHENPoni ze the new version with the master copy.
[ 0020026PY & PN Wi @Nthe PBintiBRs 0BT st QIR A collaborative
refers to the sending and/or receiving of one or nore
autherisg epplisptien pwvirss weenthoheg rastrermend py whicht ¢re etaneare users can
file and a user. co of the data file to create
odit SRRoh %fresﬁ?%% filgs E%Fe ?EYQFQ PRYFRINE=docy %lpé?se’é%@%n documents,
spids@heftedoRdicatl IpictiRY &eBthet Ambp&, NBEAEITiIENPYOf@vare applications,
versi on update representing the new version of the '
cxeatahld pods. aivd e rcdbimicnicrafionayc-g e BRICHINS FOMighengpstdstetion of
Y, u r .
cof Rt of BTN CBIAH Sl SBLIR R TR LM BN SO a version
of per davd fAikdrepyesaitb® by useissgr. copPO028isehsndyr ¢dif Ihy wWeseplyledhe data
above, enbodi nents of the present djsclosure are ,
filgyfor @etted Heyy ¥eraion ok dheadife dile ppd P@&?W@Yééip‘%mﬂ@m the new version

xmﬁﬂ;§h%9£§aﬁ&i3i”9 when synchronizing a data file in a
col [ aborati've environnent. In general, editing

conf0026] Synayomiraten, whele tdna wastehewapyrefets tchéhedsnding and/or

file changes (e.g.,. editing, operations are perforned
recSiY i 61 ST OG Y SioB AP HEROURER HeUBRI TG arahe dut file and a
us@RboBY, BEtheath tiReoUs&iic & BMnlon RYNENbPINZRE Mct IFor example, cach
t hemast er copy or between synchroni zati ons. Such

userheatigdisatly maye serdlstoethecmpstenidy beversedreppdade treprpssnting the new
as "i.nt ervepi ng ,changes," [0029] edi ti ng operation

velBnas eSS RIS TRRORER Y i Fretvg Aot Pheirtebs 8BFY & VpRn update

repébcBhd b B@r&ARELsidH of tBS nlabRr E&FyMcles, wiieH s eflst cdheperformed
the editing operation interferes wth an intervening

by eHgrgEerade to the master copy (i.e., or vice versa).
For [@%Msebriéffy QedlPiBld above, embodiments of the present disclosure are

directed to enabling a user to resolve editing conflicts arising when synchronizing a data
file in a collaborative environment. In general, editing conflicts may arise when the
master copy of the data file changes (e.g., editing operations are performed on the master

copy) between when a user copy is obtained and the user copy is synchronized with the
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perfornms an editing operation in a user copy of a data
file to revise a first data unit that was deleted in a

wore@pasiseppy of the data file by an interveni nBCT/IS1099037920
then the editing operation resulting in the revision

of the first data u it . would conflict with the editing
MaSSE cQPY &f RLEEAN: PYHYY fqﬁn%aﬂgn%a hd‘ﬁa%esttﬂ hﬁ.mgﬁterd%&pé( will be

refliftbd tol Herdil @s niﬁf%?v%hnfgoc@ﬁé ¢ds0030] Referring now to the
drawm ngs, FIG 1 |IIustrates an exanpl e aut horing

sys{¥R9]1 60 ¢htnmepeiEmnureedrmbdon anscrecopiil g dita file results in an

inventive aspects .0 di scl osure. ..The aut hori
el BB 6T TRE e Ut Bafag MR et dago BT T fores with an
intBREhiAE caMPe rhadd ©f tha nthdted cbpy €.d Lordvice VWEHEA). PFRCRSMPNRY if a user
docunents, presentation documents, spr eadsheet
peﬁmm@@tlng) operatiers ino UBRTHEPY iofecasa Tilsoionigvise lagfiyst data unit that
I
w0 5 AR s HBE N, 5o e O i

op&ratién sésartmgemdﬁvlreﬁsloﬁ &fghe fiastnatavotik waluld tefigewith the editing
devi ces).. I n anot her enbodi ment, the storage device

opqr,@@mb%?ﬁuhﬂﬁ% inythe dgleionpf %rfgstcd@%mlﬁ RGhB9FLEROPY] 0031]
Thel[(ﬁBtﬂ %Téi‘ﬂn@%&&z‘%&'}%%%\%hgg FIGQ HHRF@L ah @Qﬁﬁ 1096t orlng
use uti ng device 110 that e connunlc Ive

syssonpDedatiog fdacurse thaage eﬂmpleseoﬂiﬁ@entﬁcs abpfeetstoditin dlsclumd The

er.ein, r conputin evi c 10 .i ncl udes an
aufhglire Mot 0E e BATT b oD Vi St Frind S PHEEE pSRp ofisectta
ﬁlé:’(e Q V%’ttdebr&‘)delsﬁné H@éﬂn?enf@aﬁlte%nt&%b’do%{i&eﬁtfs stppceadg%@documents
termis used herein, authorlng a dat
plcﬂurb@omthen mxag@sd eounddlts, neftwire agiplicatibig, exeoutiiby CQ§1dJ ¢te. fhgln one

fi.le via.ed ations. Fach of the use
et fof oGt bSO G IR R I TR R as s (5T
netWoRRbf fifrage dS@Eesy.ORYanbBRr efmbbMigncdtide Jtodage @@s@édlzvkahh@clude
mast er copy 150. The user device 110 may edit the user
ong ghyonsmMEAE dpeceser device 110 is conmunicatively
cou
w0 BiiL 18 b0RgBhe ARG, O LSSk RIch e Bus o P EpgBling device
1 1et1m age bd evmeanicalv{ly ceupledid the s@yage[d@0i32]1 20 hAs tisatrm is used
copy 155 of the data file may be synchr nlzid when t he
hergip “é%‘frﬁﬁmpiuﬁﬁg devire bl Oinpludeninyrficice icopfigured ipptian ppd author a
usérrégP§?i degg ‘ﬁ'lés orh2Gn. §tereco 50 8F4hk: 'agt)a MBRAAs the term is used
per |ca y sen s to the st age device 120 one or
hemrror, euthpdag e datadildmay modudeoredtag thadasa tilbeandis tediting dlpydata file

vinR R erSPRE i AR G Byp W s Dy SR dip dat fil by

crdaﬂﬁé HA&S cBY HS)SjbiCtﬁE hytaqm @és@ﬂ o thd ﬁﬁ@t&ft%fgtl% agfe user device
device 120 updates from the naster copy 0 t hat

1 l@magledatthﬁjuﬂer emyotHevhansbe usss dpvicé hiHs\conezinicatiselygoupled to
er ¢ device. 110 of f
et PR DLEHHED) AEpnis iRubb S oot TRiongpgsd am the
stodkp¢ideeicd 200 and, ofiRREe, the other user conputing
devices. [0033] Additional details pertaining to

syndtM33hiThaupessopy 185 oklde datgfije sray begurdirenized whenthg user

col B ] {R19 BB 0P iR DSAERPRGEREE 24 AT i ontine

ane® périddiedly"sCiads| ta oy adrayed Audehi®0i ong,or nidie uplases to du icopporated
which is

into the rnaster copy 150 and, thereby, shared with other user computing devices.

Synchronization of the user copy 155 also includes periodically obtaining from the storage

device 120 updates from the master copy 150 that originated from other user computing
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hereby incorporated herein in its entirety. Additiona

details pertaining to synchronization when the user
w@orpas4sngy device is offline can be found in cRPepPERINEE7920

application Seri al hb 11/ 957,010, filed Decenber 14,

2007, and entitled. | | abor.at i Aut hori ng Mdes
deyiges. gV E & DY QOIE}PH%% iGesl 104t ﬁbﬁ‘o‘fsﬁb?og?%mﬁéiﬂéﬁcﬁ does not
syﬁc‘ﬂrdntlz?e Rtk tHe®totagd RQRA112bRnE NRneX Qﬁ@&tﬁeﬁﬁ@%ﬂlﬁhtlﬁk Gevices.
1, four user conputing devices HOA,

ar e [¢B3dHnividgmmilvddtailsqettping mayaclgomza@a Qf @\uscrecom ©f a data file
ot her enbodj

withh St soPHa0r Rerurd i fapeie Rl S oo [ RGks gs2. filed

Nod8Mbee, 2807, ahf chii®eEADNMbEaEROMIthoBAEN tSEECISRRPHH WRigh is
devi ce '110A, HOB, HOC, HOD can send to the st or age

hergby inserpppaied peraings itg ehdickt ediddijionah detadepertsining to sysr,léhromzatlon

GRG0 RSN LTS SR AR gy e

Nous$ens5t,0 mmu’ﬂedlged@m}e@ &8 2(IOO O3h enTlltled USellaboedtivd tAutighbring Modes,"
deV|ces 11QA, OC, 110D can be a djfferent
therligqlosairg plowhiehés @%Yal@%ora@@reééleaez@mdﬁs @ty nel ude
di f
covi S I R R BRRHOLS b PR ATRh S0 nirifing UAHRGS 10, 1108,
118¢€ amaddd 0Bere cemh@Bichtovely neupdkat ta af stdregaaoyviact20adn athaser
device 110 for_.a different, data

utin ile and
emppaBr ity B e aogiheont fentompiiardebiaanl dmdy B Cunied to the
stofR RGica 136" Hethe QQ%ISH@NIQ %\éﬂ&ﬁse@gmf)ﬁﬁlg%&%fce 110A, 110B,

conputi ng devi ces can client
1 1@@,nbl@ﬂ ¢ag) sded/focths stofao Sleyics&d 20 nplqlahf@ geocratsdeyithe ufer bhthe user
ur e, ta fj e [ | u cont ent
cofbRREN R rROT Rk ool s Sl de e R0 LR T 8B by the
usdt©bLIhe ot DR RbmpRGRAL &S/idesf er to any editing operation
made to the substantive content of a data file.

exaf138] Thensewompptiag eavigesrl 18AWGIB, gd B ebiThepn be s different
de\qgg ?gﬁq e ?tﬁ&lg Qi%rlldgg (?91?&% iRALE9GAR §1t E\ée‘r gCCOuﬁ{s implemented on

Secti ons par agr aphs

these@hgOdeviter200fih on¢ embsdithepa agriaptint fdts es a stOfage deV1ce 120 for
sections thereof), and addltlons Qeletlons

ong flatp Gl mey agtas pascr compufiag devigg L0 fosa dikferent d:%?c cand vice

veldB] BEER enltbd ﬁg%th@lé sﬁ)?%%‘ye%@tuo anpﬁeeé‘geruﬁgl%gfpg dﬁg HeAce and

presentation document can include added
thearsdf ampugmigsiedicpd t0dy,dd0Bt BMIC, 140D ran bonlsgnt semputsng davites.

oth dat.a objects 0037 termi used
Por Sl Ko GliRa RS Sar heanHasty et sk 6 Mgt i Snetude
coﬁ@ﬁﬁﬂ)ﬁh@g‘ aﬁ@@lﬁmstadﬁ@hﬁ&i@ésa A tht Rendiguded Hdr&n, d&&m updates refer

limting exanpl es of netadata include content | ocks,
to m&e@etmgeorreﬂﬁt@mmdedn theaydistantiiercostepholradaa fikr dssanple,
cates mhlchuse s have

coptRR R Ft 5 g SRR AR Sl Gs MRl fic., or
secidht thaeeo®f, daBied pariiphs Hic for @edtitbﬁ th&@sd), bng@E{ agrlé)lﬁ{s (i.c., or

do not own the | ock. For exanp content | oc

seqtigRs Bicteodl prd adflidQst d@l@tt@smnd{qwh@@eﬁ ﬁgtahhis,cqhaﬁ@ rlmg%s or
oth;é]% Olg‘cﬁdo%?éé'%e Nha 6th811 Qﬁﬁodﬁkﬂéﬁi édn'tst%t Hﬁgaﬁeﬁ%?g ?&@#tﬁ%@k@’cmm

er- user. n sone e conten
carc miclude adésl, deleted, and/or revised pictures, text, animations, sounds, and other

such data objects.
[0037] As the term is used herein, metadata updates refer to any editing operation
made to metadata of the data file. Non-limiting examples of metadata include content

locks, presence information, and other such data. Presence information indicates which
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(i.e., bar) a user fromediting a portion of a

docunent that has been clainmed by another user. In
wordenssapodi mrents, however, the user can chooBET/US2009/037920

break the content |ock and edit the portion of the

data file. |In such. cases, .the authorjing applicati.on,..
USERRARelP O A SBF YR AP eéla HriOstECRin f oafonL @)C\\m {fbiC cliting of
ang Bt G ilHAE HeQ6MES, RREL th o AR BIBIthSRcR NEVW eahpid, Gontént locks

content 152 and netadata 154 of a data file can be
magtiolibd eiltingwooilipts BF5nditatingevkich pagiensiela decut2@t of ether data file

sone enbodi nt t he tadata,154 of the data file
ha e SRS BE Mt 15 SRR AR Dk bitteoRRbiopky &in prevent
(i.EXRAPA Gser FO CRMENPortioR of @Hofiendhlt @la€Had rch BRiMed By another
file 150 and the netadata 154 can be stored in a table

usqtndn odoenodimpals AtevaVE S BT et Aopsd te brsd. the ponderideck and
oAy PRSP BFBL ML GRIeAB S0 e v

thal odnfliok nidyearids @heg opiyind B lotkddhyertitat. a fil e can be

stored in a cache ﬁgee cache 426 in FIG 4) on a user
compUt3BhgsBowe & HH 2. epmicrir] SAppd metadaby | xigpf a data file can be
[ I'1~@0
SR R 125 A A8 AT DR RN i et 15
of thetdathafila cab e stofedtshparatsbr frao plye dmbenofl 52.hEordaxtepie, the.content

0039] In general, .t user, co ti devi ces 110 c
152 i B & Do SR e d bregbiiiis LFY CRsrived du B (ot
shAARBALFsate!Hns HRIBMRIRA UM StheBhBHRLEN YRR S S, BlcBnetadata 154
autonatically synchroni zed anong the storage device

carl Dostared Vgﬁélﬁ theolapfile1§0d€ontces ] 21 and mhiedetad S¢ ftlemaser copy
512107 nkosead |
153 BB G LR HalPha SR (i PRa IR A6 4 B Cer computing

de b€ 1 FThOAK HEMbse duftdriddtabplidafigne MO ¢OMERBE: chbputiBY device 110
synchroni ze content updates only when editin

prasgsf dnid apanipidata dhe eafent 133" and/or the nietgdatp b of %@ obsregpy 155 of
mé%&aﬁﬁy synchroni ze net adata updates regardl ess of
existing editing conflicts. [0040] In one enbodi nent,
an ¢eh39j mygarndl] the ussraympleing devacasd 10 o eichitpidatodntent updates
received fromthe master copy. I.n such an enbodi nent,
sepafpiply deom gretdatedipelates oin septg/cErbodinetin maetadgie unsiates g
5BFHCARPYndRBni B ShbRS fheWdrdbd dM RN RS LS RBF il Odevi
autﬁglgoﬁﬁﬁﬁt 1%% of tﬁ% ﬁaste cop§ 156. guch egﬁféékfvwes
11¢,onlidreastcon@nieuprdafes ifroededcb ukarsempusisg devige bl @¢ synchronized at

conflicts. For exanple, in one.enbodi nent,. the sane
hGRANESL 1 e ReoHo 8 Be dh OB D BRIIBIERY dhechojinitny hah i 00
maSAPNcRDE z¢ BshtdRehELtcCORY whkn thRind 3bA1ibis!d® doh cASt (VB EBr have

synchroni zations. In another enbodi ment, the data unit
begragstlasd, bdemysdynelodnize nckslairapdates tagpydlass Of paptorgecdating

C ngentlock obtai ned on the data unit in the user copy
Y555 was synchroni zed with the master copy 150. [0041]

| N 300400 € oRIEABHIITBAL, aRBdigflE bddTHcGR Stb@tfromRY csitemd update
froma netadata update received fromthe nmaster cogv
recgrygd fiom igamastan capib o stethan cahedigest, eangretoientcahi>2' and/or

metadata 154" of the user copy 155 interfere with intervening changes to the content 152 of
the master copy 150. Such editing conflicts are referred to herein as mergeable conflicts.
For example, in one embodiment, the same data unit may have been edited differently in
the user copy and the master copy of the data file in between synchronizations. In another

embodiment, the data unit may have been edited in the master copy 150 before a content
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152" and/or netadata 154' of the user copy 155

interfere with intervening changes to the netadata 154
wotoovhaisamst er copy 150 (e.g., the addition of PCDOEINY/037920

| ocks). Such editing conflicts are referred to herein

unrrer bl.e conflicts. For t he user device

lockg¥ %e@s d¢a ualtﬁ%ff&derfacqm&% &vap rszsrﬁhrrrgzwa‘g%r SaBpYFT copy
15850 of a data file indicating that content revised in

the user copy 155 has already been | ocked by anot her

us er[004[ld)mat}otln¢r corvedendnd.cinreeliting coh g ewtytstent frem a metadata

ad fi
i BRI i S8 RO dnaRged! ef Sttt vBpe conten

15220dRF theidaiar 15d0emh®Nsch kEpy M EiueRkd@itk MABYESink @hdrdes to the
master cop %%150 For exanple, if the stor aqe devi ce
metaplgter daif vesmastereaonn 468 (upddeadtlitiomos conteritlogksar Such editing

\réfgt%?e d}aé'@r &E{) ?eregh? as u%%é?gc'ﬁ%aﬁa[egso%ﬂ? ?% élforellr xmllrﬁ]gllé @ﬁ yfer device 110

ma@rﬂéct’ee@diwmdtad@taﬁlpdaé fidat e wivister 0bpyt T dfasdagd filedpdicdthiy that
is | ocked already to a second user device HOB (FI G

content reyiggd inHle ugeh P%{l@’el Wehas alrcadycbagp lgckad Ry arl(ﬁhen Uselk
r eqiﬁﬁh}) Rﬁ@&nﬁcﬁlﬁlgntuélﬁﬁl gse%'tﬁ@m%‘ga%a l%@'%%%]usgtl rf%g?lel 550fa
wechar t ustfati g an oper at i onal
datefﬂﬂﬂiaelnmrfdn@vvuthgntpmnmg$ha€g&s by them aster aorpyalﬁ(]me ongridden by

applicati ut hor a us C of a file, .
SRR S8 Slp e P esopy 850.5P By aimalty IS hrass Yeviee 120
recals b Rdid datd FRMteFRI Q%&t%e@dev%esﬂl @At(Ff@ dl‘*}'r@q&%?@é’ontent

proceeds to an author operation 304. 1n general
loeémnrvoﬁrsbql%at awit ofia dg4 ﬁéﬁdfiutdederehenmehe w@p@fdmghﬁrsadﬁtaumt of

e Py TR ORRAYTERY i Bt B ¢ SBELBTRRIG R tensne

stodRYeOice aDO @il SénynGic tstlkaedidsEof(tBe Brst ubdr@eviae $1@K age
devi ce I n_anot her_ enbodi nent, the author operatlon

304 [0M3ht E4G aA dis entiflosycharh dlinsirating fan) encrefeaiel dlows fog an example
fi t r I
oL bR ERAgP DS b, (BB AEHGEL Lo g
fil@budths dat eoplyi 1156 of €1@. 2. Ohe authdrifgagecdles0C mitial{zZ004d] bofins at a
recej ve%(%ger ation 306 obtains at. the authorin

stagfgpequied o dupacheds tq Hdruehariongrating éPde My %r@eehgh@eghor operation
304R4Rs IR H0p Hﬁito? ”rhecﬁ Y . iRSnd&hiboli|rhé&n, r’ﬁ@ Faufht ?'B#Eﬁnon 304
In one e e recei ve operation 306 obtai
obtamstaemster up@abétherrt&rta:ﬁter bagerhny aj mamn/c@pymgﬁ aglexmsfies dra‘adféle (c.g.,
one or.

to the content of
frof 1046 CRUET g eRTGRPEDIT GRS T A3t ABs oot St Heties and cdits

a deledat LR ¥enPRES Akda9Rr 8RF ARhatfs e gea{c@ldangi &t @vhen editing
|nd|cat|ng any intervening changes nm je’

is epmpdetad)aand stoive theasaseer copppf thy detadilofc. mmea@toh@e desises
t he data enbo

o U0 oL PG Betsnt o0 FBUBAT B B0 GRROPER qopliCion updates

indiedtiad aharven gtoﬁﬁnée@%ﬂe tb IhORRstENBHY draAE dathTHe I B6LEMENple, in
operation 306 receives updates fromthe nmaster copy. at
ong reathodBneritn e rqr@erev%neéathnn 3% obEeERs angdiniamdatet wélcatmg any

int%fgg@é? h o‘%ﬁ a{d% Mo Qtﬁ% c&ﬁ fic %stép qgﬁf g? R I?ﬁore other users

en a res anDun ting
auﬂheﬁ‘mg 1153 fdarranﬁké (o] i} rahethafasmebdlmpy thé rre &inad bpsrratlon 306 obtains a
odi the receive operation 306 receives

rneta ata up ate indicating any intervening changes made to the metadata of the master
copy by one or more other users authoring the data file. In another embodiment, the

receive operation 306 obtains both content and metadata updates.
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an update fromthe master copy in response to a

request for the update. For exanple, the receive
wWop@pasiser 306 nmay request an update from t he PEBUS2009/037920

copy in order to update the data file before saving

t he |Ie enbodi nent ., receive

ope.l‘ﬂ}"ﬁ@n OB P@%ﬁ@&egt Ahe TRSANE OPFTAGAT éﬁg Iegdics updgpy from the
madfe eoﬁwatp%&aer&%dtlﬁte&éﬁc hﬁ %Hbt%@r S RRALR, fle!Eccfoperation 306

received fromthe user. [0046] An update operation 308
recevss antupdtaf@sfrdzmdhe magtev enpy gvlmhamgm®hphit gnoung afswiting has been

ekl hReu BEETodr Ball arteliEoo M rente hoffifeloBdeceives
an @pBadinTRNthe hiieerWBPRIErQP&Tsatd RS fonsealfdart &%r example, the
|nterven|n§Onetadata changes differently from

reqepeaPgEtion ¢ 06 aravelisauesh am gedate fienote reashd diope it ordehto update the
t y a t
B E RS bt A A8 AT b S bSO, BN raton 306
reqidtio dh 0pdite ﬁbhﬂhu petatce copewatn PRtrdaBdney synohtoaiicithd @ata file are
net adat a updates autonmatically and may instantiate
r“@ﬁﬁ@éﬁﬁlﬁﬁd%@és at the request of the user. For
exa Raki t:
FTRE) TR 2R LOK iR Wi Y iR he user
copz)vaf lhatuiobumyntc(é gupdaheginghthat inteycinag ichatgentintatiedudey copy of the
selectl t he tton or other, interface ol . [0047] .
dogi{Renh dale °Bp o o0 dh% | WP e P Lut By bR emiiabgy intervening
me@d@étae&iahg&gdl%ﬁml{é? BtérStning RofeAEcHRARQ ! IMEIHeSombdaBnent, the
updat e operati on may instantiate the intervening
updHianpestiai $ementisjantietsandicnyuphtatot mestadati widatps automatically.
con I|c are identified. For.e le, in one
in ARt ot S pRS bRl b g iva Ry petadata updates
autoRftiadltyl Ald 184y RitafQMt @BhtchGALRS atihe e R dMBe user. For example,
conflicts are identified, but may continue to

theu ypsleterpcetion 368 the&@paab@t@w%hﬁtm@@fawoalet@rxh@ wser felicating
£X f | f
s {rf]agﬁ 1%3? oty gp%? e‘é %gtt I tll)aé EIEJ Zaql%ﬁgggp%%gtﬂf’%?e button or other
mtaafac&tt@cblce of editing conflicts may mitigate the
creation of further editi 8 conflicts, For ex

syncMHdhi Zhagundsta opgrboneiPs; Akt ey cdiemiRe ﬁ”f%eéttﬁrt #yg editing
coﬁﬁlcttsh&lﬁa”ﬁl daha dddi¥ndl! tfhEeﬁ Afe Y5&htfon E@Q‘hﬂ 'ﬁ“lstantlate the

synchroni ze operation 310 at ts to synchron
intayening ojaynges tiiffetémlynkptr&hng:mpyfhb&lerf alitvey chinfigets a)retldkﬁltlﬁed For

mast er copy,updates indjcatin es nade
ex{IBaP B 99 PTG 3o af D Fiog i il i bt of content
upwéscwelmlea&ng%&lﬁtdw ﬁresfhgntfiﬁ)éd’%g%éyh@onlﬁﬁgéﬂt@smsftﬁﬁlate metadata
distribution to other users collaboratively authoring

upddies datomatichldy @hl@lt%yh@: mxm’quz:e obediingokoBliotson| 4dvantageously,
es t use mast e
sybEing I HREInE BB A R ¥ Blentit BY selinspantiisy may mitigate
the*lﬁ&%ﬁﬁ%ﬂfﬁ@hdﬂ%ﬁftm@%ﬁﬂi@fsd Ho'ﬂ%xziﬁiﬁlte Sdyn€lBMizing lock data may inhibit
areidentified. In one enbodi nent, the synchronlze

cowérﬁat gdtinezalhe prnag frda bpie byrddfcreeissis. ver si on of the

Mo i@hsgf\%}é ﬁ’&ﬁwg?}ﬁg@@ag@g f‘ﬁ’gﬁag@@ﬁtsetg' é;b&ﬂo&%‘ftﬂe' &P copy with
theviasserasopebytfbevarampes tleomyster copy updates indicating changes made to the
user copy of the data file. In one embodiment, the synchronize operation 310 forwards the
updates for distribution to other users collaboratively authoring the data file. The
synchronize operation 310 only stores the user copy as the master copy (i.e., overwrites

the master copy) if no editing conflicts between the user copy and the master copy are

9



10

15

20

25

30

[ 0049] According to aspects of the disclosure, the
synchroni ze operation 310 nay enable the user to

WO piopi1a45e8 r esol uti on of the editing conflicts BECT/EAZ009/037920
time after the editing conflict has been identified at

cretio of the _ user. The synchro tion
ld%@g ‘?mjn S5 R HRe s B PoCkBR rﬂi)srailplégi@ Lipt fy PRS recent
Veﬂéﬁ)%rof(fﬁ’@ﬂﬁaﬁgr 50'15? aﬁé‘d@teﬁh n€s fHEMet QRN HIECO! EXlQ@Je@ween the user

edi ti ng conf have been determned to exist. In
comn@dethbomsmmnt vehonfilchmestezepyper at i on 310 may

bor AT RSPt ot RO PR B s BBalRBhe bR a10 mey

enSHO Y @Rt Z8 iRAE AsoRitiod WY thAXdiGAR cbRtiRtst 2 a8¢itimd Ber the editing
user copy with editing conflicts being presented to

confligt haseeen lidengifiicd jah gheadisqreféonuefethe sogly The Bswhionizepperation 310
rnag %ﬁ)ltee[{lé H?etr(%( Ic%ﬁt%ﬂ*% eieﬁy 8@8{1% 'i‘.he@% a;g’ M g data ﬁle qven though

en con chang

oné @ nusereditRycomycth dasd eé@d détegwihtd tarkist. thln ®ne @intbodgnent the
conflicts are resolved instead of being forwarded to
SYROREHRESAREFALIOB Y Oty CRAHERS Bhidbiie ocraeoPy Wifh gstiting conflicts being

hlcglieﬁcfﬁaci”ﬁeﬂ{e'lﬁegr el &lot t Bo&if’ﬂeﬁﬂ The [Sggém)m}-@ eratlon 310 may

synchroni ze operation may sync lze et ad
contpuiatte sdid itfef wseecdpyywitlr edmng; noretitts ﬂ»pxﬂlgtpessenﬁéd ito ehearspii elf editing

i.n one enbodi nent he. synchroni ze .operati on 310 may...
of 1 5T BOR ORI flERiee ﬁﬁleﬁ‘lﬁt?ncﬁloif OB& DY Pioee el ot dict, then
coﬁl@ﬁ’t%p*&@t%@ lﬂ(ﬁ&g\%\l% %Har@ég tdTRY ukQr MRY %dﬁe‘%‘i‘@t‘éé léb‘aﬁ{j‘tuﬁﬁl the editing

regardl ess of ether editing cohflicts have been
conf@isislavergsolned metced obbove forsyricH to thcanastertchpy fretsanieiiranization as

. tes i stence of editing conflicts may
il B S R e A e L ther edi 11 ng confli ot o,
Fur {40500 Mec  GeRBioAGct OpEUAGHT PN ZeayC Ph@RéniHPdat@Gata updates

when editing conflicts exist may inhibit introducing
diffasentlyd fromn gorenif vpdetes. i Helo cxdreplpmit enc eappdnent.hdiedgmghronize

oGl 3 T4 B¥SNGEL B6HBLOGRRS, G0 CAIRLELE SR, BIh reolved

an@ indyr eorwvard nfbmdlafaguﬁdamSUfegSrdld’satof am&tbefamiﬁ@ cOIflﬂlcts have been
i pventjve aa@gcts i n_accordance with the prinCipIes

resplysd i 4% RISt RO Ya s BT PIHBING % iR s wpdadss desitfp thei %gstence of
ed@iﬁ%'ot glgOO?( gnag fhitishS AL GRHP Wf%rthé"} é(ﬁqugf cofr TRUT @ﬁrtherrnore

nputer, a PDA, a Snartphone,” or any ot her
cesugh te osyfmuhnongaed evntee) up@ateto rwhdnnietliting eonftictis exist ofiaya inhibit

user. co utin eni400 configured to,inplegent _an )
inteeHiFigE tHe CaH Sit TR PRI rHORUHONE 1 o ed Bgeuthoring
pro%k!é‘srBO@%oﬁifﬁéiébrdr{dg:n% acesasp sdurf1kl G 3, is described

herein with reference to FIG 4. [0052] In FIG 4, the

exevﬁ‘iﬂﬂi yn gmt am@lﬂmfmgeemvm@nwmavmgif@qmm thagarefssamples of

imBRUTERPEES iostnh P AR el R RS SER S i entea
on GQRE M@tlh? devitd . gJSzﬁjSerQ(ﬁﬁDbﬁrhﬁlgeld e¥erger bhihultarph Bakbobk
i ncludes atleast one processing unit 415 for executing

coppier. @t drisSaadphione o othes sedh GomnnsNigg dayigdndy Wmlzmltmg

C f
em?%ﬁlpﬁt%ﬁ ﬁga %sre%v ?é@p%’ gyst%ﬁpidO%BﬁgﬁI%H téan#plgﬁllgr?t A authoring
environment and perform authoring processes, such as authoring process 300 of FIG. 3, is

described herein with reference to FIG. 4.
[0052] In FIG. 4, the exemplary computing system 400 for implementing the
principles of the disclosure includes a user computing device, such as user computing

device 410. In a basic configuration, the user computing device 410 typically includes at
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the system nenory 420 may include, but is not limted
to, RAM ROM EEPROM flash nenory, CD-ROM digital

wQ egogasdshe di sks (DVD) or other optical storagkCT/US2009/037920
devi ces, mmgnetic cassettes, nagnetic tape, nagnetic

di sk storage or ﬂ%&er ma neti c storaagﬁl devi ces, 2%{.
lea &%@rp%eﬁ% RGBS I B GBCAL R ey Slests in system
[ 980 | pepdialBSorfie QRRY @&ﬁﬁgglraﬁta%m@é%éof RHPNLHAS d&& 910,

(r) operating systens fromM
thmsa@@m\amm X0 rme;dnmlrmdg, s milinatst do.fRlokMc BOMMOEEPRGQM, flash

th f.th t] d
g SAGOMa g b S OO SR o e e
madhbtedcads S e m#GABNC Had, rﬁafgn@tléi ARk IR e btHRE niikAEtRGtorage

Vet adata 429 of the data file al so can be stored
devipeshprhothiremermery teeltletogdy26. [ 0054] The system nenory

gﬁg @dasé? g%ﬁ%ﬁ#é%&gg%ﬁt% %ﬂgrr s?origaﬁ ?@%rgtlr%gsg)#eﬁlaijf %fc‘h as the

WEHOWER dpératifg §y@fms@sn MICROSOET Q@I@@mlrﬁmfofmdmond WA,
aut hori ng aﬁt?l I cation 424 suitable for authoring

suighbda for rewralingibe eperatier ofpibe isomputing devisast 18s Sytemhgemory 420

alsB rn%i/ 6?&}%9& 2 8%\1 \)\%ggr ga §4% Wgé&# &gﬁ?rﬁg%ﬁmem can be

stoRell rMéll!ddatm9 of the rdataCﬂ’lc hlsmchm B@sterdnpitias tifusatiddons 424
applications include POAERPO NT(r) presentatign
sof 1My TARYSEEnS oy 4R mish raxmére Pag P%mﬁfer@ftware applications,
r
s in g AR BB L T R R G BnGhop i
examploof eewitber(is) ap%ﬁi@atlmlm sagalslc keydndmrog dovwsents pea@,cordance

N N T e S

sofBWER fRen RIBRINEAYT BORPER A PRAAKERSImBAL, WAT .0t8E Chon-limiting
al so may be included. These output devices 435 are

exapaples ddnatiroring aphbcagions zmljldn PEIWEBPOBNTEHI wesentatian aoftware and

VI ik i diktione Mo e Rk P AT Y B RO T o

Cdﬁ{&)}dﬁ\fﬂ@ﬁ&ﬂédﬁ@n@wm cate with other conputing
devi ces, for exanple, the storage device 120 of FIG

1, ORSS] é?ommg Heviee 41 Gilse miap ieedinpersuicetiy 430, such as a
t
ke)a[,g)\éfd ?ﬂbﬁﬁg f%‘% Bl 4&1‘ arﬂﬁéht &gut‘ &gb mgr gogtelnenﬁg and

m@lqmlamgrmdu DHAQ denick@yless, wiicteds aadishlay saredn, @@eaﬁem préder, etc.,
network or direct-wired connection, and w rel es

alspapftyzbe aelugedsSThesooupricdeviges 43 haneaydknanen ipithoptt and nced not be

dlSngSg& Qﬁéné’fﬁﬂbl‘%m [0057] FIG 5 is a flowchart
IITustrating an operational flow for an exanple
syn¢00S6hiTae cpmpetagsd @ 439 aloircdy ¢dntais ymnhmnmau«m connections

4@ RloR efegicB oo spmimce P oy b ge S iggs. for example,

thSddtake RGN 03332001 RIVRE L RESoHOiANiRHAIA BRPLALE Oironment
504. The obtain operation 504 acquires a version

(c.g p@ltatnéramtomtlndﬂ@tm) eBy mppf cxpnplexadplot limjtatiegrn gommunication

dev1ggrned1a 4%) 1nchr1] es ere suc tas %Q)véedd' network or direct-wired

connection, and wireless media, such as acoustic, RF, infrared and other wireless media.
[0057] FIG. 5 is a flowchart illustrating an operational flow for an example
synchronize process 500 by which the synchronize operation 310 of FIG. 3 may be

implemented. The synchronize process 500 initializes and begins at a start module 502
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may request the version update fromthe nmaster copy.
I n anot her enbodi nent, the receive operation 504 may

WO e@ei1ss4peri odi ¢ versi on updates from the nmasPEr/USIPY037920
(e.g., at predetermined intervals). [0058] An identify

peration 506 determ nes ether editing.conflicts .
an ?F%‘Fe‘h)*e%’eﬁbftaﬁeoﬁi‘t}oélnédyc e!&gf Shtagt ope, tl%gi)‘é PegEpy @ version
up@eﬂg floRPthld $61s5t & B y. M @Xa%ﬁ)%:,'iﬁ bfidkhbodihiiat, 'tﬁj@aﬁthifrﬁ/operation 504

operation 506 determ nes whether any intervening '
maytrequpestht getshoa updstedrone tpymastet capy. ddandtheg copedamdnbrtbe receive

er.fornmed on the user. copy since the st ,recent
orB3fieh R waY o TerofEr Yo RE oS SRR 16 ool cory (e
predetcahiedintbbBy.f ere with one other. [0059] A nerge
operation 508 conbines the user copy and the nmaster

copy0058i 0 Am monEBd opevatpw P 0§f detpranides avhether cding conflicts exist

t e ersi t : .

e BT Suf P, JROASH NPERLONGA, HBSHVRER sohD, By eiray, e
iddntifyespegationgs 06hR @@ ck MthetHeh enyumedrvady cleihgédte thiainaster copy and
file. In another enbodi nent, the nerge operation 508
any religge apeatippersiiamed 98T ¥sST OBy sHEC Miesast 1eeRsy syichronization

(i.é. ,rtﬁ sHRE & d %sl £co e?s%tteﬂfr‘édt) SR RRH onel iferTEr g€
operati on 08" tegrates the intervening changes and
t he [09F Ahmngpepemntion HH& cornbines the et oppg ynd Hreonast@dopy into a

ver si on. of e ster c i.e , the version of the
el SRy T APTOAE BB AIGHS dhs b aeBy T Hebgebpy | In one
em%blg@iﬁ%tﬁhg Ih&ke ‘i‘)ﬁ&ﬁﬁﬂﬂl naki AR ARAULE ngi‘%pveﬁﬁig' E&n%%kﬁglrto the user

ow of the synchronize process 500 based on wh

coppngf bdidefarfge c bmanatbersnedenérdethe infargdiofeyatidned 08distegiatss the user

operatign 506 and/o e r any identified jtin .
e i . PGP0l BCRY e B S Bhibp @Bt iy operation
s508nhRgakdsethe interl&ind ichsiged edrRllr ficnader AdhaiREUIng O most recently

determ nes at | east one editing conflict has been
syncheizedi eagsion (96 the magice copy piet-athicoreraam of mi swstes cepe that was

[ting conflict to the user. For
ObQQEﬁEPg?d@%g&gﬁgﬁgkgperation 512 may present a nessage

to fomousen findideadrmigitivhemekilstsaocylied thrnfowr ofthicesynchronize

editing conflicts. In one epbodinent, the alert i i
Prossey av &wse;imnawﬁ%th?raﬁny ifditigr eoBris eversnidedtiiard Byvihagidentify
otHILGE BOY Bk LR B8 I GAR LAli (R regiOfhg oceived
updast emagopyresmivéd. Ifhlee Bt tetagnicatidd module $10 elsimed} at least one

[ 0061] . A second .det i pnati on npdul e.514 enabl es t he
edll[t]]gg rco%ngllca ﬁ%l%eé:n Sl {eg: %Qiaa\ﬁl% QPSRN 3192 {rﬁécates tfle presence of
thd 6@nhg foRBicEd thddsGonfby Qian%ﬂlg, thdealex ajpRtBioR AMNmal Nfesent a
second determ nation nodule 514 presents to the user
measpgopPi the usdr indicating thy existceeti of age oomidre editmg conflicts. In one

ont i nui t dit the r copy. of.the data file .
PRSIl Vet sl O ng ROty cPdthe Chibegiy of having
un€des1QEdT ity dmehy eokflidts deleertht NeshiliterocRnyi syHedonize the user

editing option has beensel ected by the user, then a
copsowtth Hitemessercapy ontishe cdifias cerfliehis resebiedt o edit the

gat ZO(fél:LeAf 56%811& d@t%n}ﬂ\f.nlaiiorp ﬁloq{ll%cﬂﬁse%bieg ! & €8 choose when to
et al erein.

review and resolve the identified editing conflict. In the example shown, the second
determination module 514 presents to the user an option of reviewing the editing conflict
or continuing to edit the user copy of the data file without viewing the editing conflict. If

the second determination module 514 determines the continued editing option has been
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[0062] If the second determ nation nodule 514

determ nes the review option has been sel ected by the
wais@p/1345a8vever, then a review operation 518 enkti/gS20091@37920

user to review and optionally to resolve the editi ng

using a resaolution pro at_ will
Selawgila Shertn D GROBER SPTHR ol the ﬁwﬁ‘ér{h? HEery te\ﬁdé%he data file
fre@R&s %\tlll%@ d@s%ﬁss@@ W%I%Et%lsdetﬁlhﬁer%ﬁﬁncm oni ze process 500
proceeds back to t first determ nation nodule 510 to
det ¢0062he If/\uhetsbmdahgﬁrmmatmm gnoclolef 3 lidotetermaremithe review option has
unresol ved, The erati fl ow descr.i be ve repeats .
el iFRBE e POF. BBFERH G o O LoD SRR ERRSTG roview
an@d)lphbﬁkﬂlycWfrésb%sth@)(écﬁﬁng COR3 uhign E&@luftlbﬁsﬁrocess that will be
determ nati on nodul e 510 determ nes no editin

disewyied ilnt greaigt sietailt heraina tWhew thietreyiaivn gloqr@ﬁpm%d&l eongggies, the
sytgc%%%rlég @Sg’esg\ﬁ 66 Efqgggdﬁ bg gosﬁég#a%te?%ﬁ& I?IHIaO[d{eHEI 5;1'66[0 determine

whiether use redﬁﬁh@yconE(iUTs exadpdwresbhedt hTlidoplebterntloat detribed above
nmodul e 520 may det er.m ne whet her any intervening

repeptspgekthp Ave dseaningtior modulicnd O disraines Bp ydiding @@nfihﬁté exist.
mos 066@ e%héﬁpﬂ@gﬁ?t de'fbé‘lg tl‘éﬂmuf@?fo dét&%nh&' & edltln% conflicts
det atlon no conpares a version nunber o

existy ehemuzx thertt datensnanahoditie 5%51btermmapwmﬂteh al nwter\&nmg changes
nquer of the, version, of the naster co resent

froHS,

RRsii SO0 BEGrRae) OPEinst\iad Rndie 1D HBBHeTOPY b Sr examnple,
thd firf deleh bR ldiar m%é}edég&uﬁ@k@kmef‘% ﬁ%éﬂl@ﬁ{anges have
i nterveni ng changes exi st™ (i hat the nos
begnemedst loyth¢ aweicy eepyupuiet the mﬂ@srqq@tt urpéaﬂee dn ond embondm@nt, the third
state I CcO . then the nchroni ze
detﬁ‘fr%l@%%%n %‘Bgelfg? Fﬂ‘%lp%rc?g %?ﬁ’&rsb%t%%b% 8@ ‘i“Bfr‘?msYFliSl%‘ﬁ gf the master
copyN&vithyN GO A AL HRE OF 8BS vORdnEFIhe BRI Bpy Eprefeatciby the most
et erm nati on nodul e 520 det erm nes no additional
redeplerogeivPhgpddtanges exi st (i.e., that the nost
rec [ f S
! he%}@ég&ﬁ@&% t}{g?ﬂ dr‘%%% n%n&? n#]o%ie 530 8%}8 cit a%gp %%ﬁl&{a? i@frvening
ch&nid@ds pxistv(ii. €€ shatithel maolit (rad:elntm rédadree dlptiatl @oemtftlreﬂbéct ttﬁ:8current state
heen resol ved. For exanpl.e, in one enbodi nent,
of fhednedireroppl taqm (BR SEIDIGRIZE pfossss 200 ACHESJa e mamt@eraﬂon 504
and! 3 ﬂ“cﬂfdh?}e césE %oaﬁrgg ﬁdé;%'n{‘g 1€ Y dhi tc?et&ﬁl\ﬁ?atﬁﬁerﬂodule 520
f esol er e the in |cate
detlermma:t no mdﬂﬁlbnaﬂamtaﬂvamngayhamggf aphi @.c.,itb@rthe anosotdvently received

icating the editing conflict
unglesSisSis Be g afie AP Tl OokaPRL o cbol Tisp dpieE operation
528 I@%J{@e%tﬁf 1n@|.ib@M019fthet &ﬁn@%b@nﬂlbd RasVbdel rbfvdds eFOIC&&anle in one
The synchroni ze process 500 conpl etes and ends at a

embpdipanb dod @dE26° OI[GM@B]SZQI@Y display a m¢seagsHarthe user indicating that

il lustratdn eratlo ro for a
all eéi t{nigncé)nglllcég ggve r8§lolv Cﬁn oL eg oeﬁ’iltfoﬁi&}&?l? gﬁe indicate operation
52D ﬁﬁ@laﬁdp(l)d'y HdGpkit, 1El)1ﬁor dtHERYhddEa oMk @R&TheidatinEh8e cditing conflicts
editing process 600 injtializes and begins at a start

ha‘t‘ﬁ)‘éﬂ?péef@ dardstpicopsedion 584 vernades e apeicaremofgha data file with

heh{¥6r & e'Tﬁ% s?@&'@&#&eg&oﬁ&? 566’% Bl%te‘ﬁ%& LR NS Eo‘ﬁ%&gg%%

f omt e use e recel ve opera
may [0055¢1 FeGUSeis d lﬂomchﬁﬂn nnu@lanﬁgl ann@pHratd‘EMl ¢loww $atCin cxample
as input device 430 of FIG 4.
editing process 600 by which the continuation operation 516 of FIG. 5 may be
implemented. The editing process 600 initializes and begins at a start module 602 and

proceeds to a receive operation 604. The receive operation 604 obtains editing
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[0066] The editing instructions indicate changes to

content and/or netadata of the nerged version of the
wasew/1spy of the data file. For exanple, the PdI/UB2999/037920

i nstructions may |nd|cate a data unit (e.g., a
. paragr a col , a.slide, r aphi c,
mSE‘PEUC)HSg?OW He wetw teéa@ip et@%%ﬂl‘ée %@Y%Ime@ ‘g@f Eeeiye user input
thifglf eﬁlVﬂnﬁﬁtddev-@%es&H lak § t&i&%é’épﬂ)tdqu]@ gl so may indicate

a change in netadata (e.g., a change in content |ocks,

et ¢ [0066pn Thapidgmgninstopatioas imhcd® 6hpmes oo nentthteateizbrt llnn@data of

erati on. on new co cunent

the e P R S ey wE et e SSLERy. (B aditjug jnstructions

ma aﬁdlbﬁglafd@faaﬂn c e S fa@adrphs b @Bluad, hitdlde, aFdide eé(@ﬁgﬂn@,etc of the
?n a first enﬁga%ﬁegg Egﬁ% det ermi nati on nodul e )

new&%ﬂt@&l@shﬁ% be Helded edeleieds thl‘@§§ﬁdt o heexbiing instpetiang also may
er (6] t. ti
indiOf reHBle (R ARRRELe Ena BlaRe i EBRAL HREHRH (B0, fpptement
op&retorc 6y pe@forink ehedatittnd dpetativn dnhs weae bonozBe dbinmeity
cop W th the of the data file. |In another

master co
nb dM1OTEntd d@ﬁ@ﬂﬂ@t@ﬂﬁ?@%&@ 08% drtsemes Bhgthanipcdeehatiiadicated a
T, ST P B 1 Pl

ma§ORtatetier thicnssr hdsechosar toh@soled oditing tconfliotst | Inweloehér tmhbgdiment,

data file the.editin rocess 60
th R T oh et LGRS the DS RS e Sle sy cppy o the
datfaffﬁe @ﬂcﬁwﬂcﬂﬁhiz@ AhdREM 6%35%&@5 ﬁfa%ﬁé‘&pyt drandash fﬁé‘SIn another
chosen to stop ed |t|ng the data fil e, OMBVGY then a
em@a«hmeopethat {gamengiont orodslean(8 ahan gb@rmmstetmu&dnehas chosen to

610 h
ol s TR I boo TR a Y 8 o0l odine. any changes

ma.d¢o(ss] t e this @eteliinatid® Gaédudd 608 h@dterntiagy tHee ubg@ShA' chosen to
copy of the data file. In one enbodi nent, the save

cogjpuieardigng girodais dHesthemshaedigag nyesess 6RO stclendagiatie the receive
I
op&J njb(?n b4 L‘?&Q%%&E@Q% lgg%erg% ?I%Hhagﬁo% m&ﬁff@?éS détteﬂf'ﬁﬂ&t &1% user has
chewen ge stop e:ciﬁnng mhcﬁcﬂatﬁ fie:, tatvavdrj then ﬁlm&:fiﬁeﬁﬂtﬁg@ld@tﬁr@emy changes
separate fromt mast er cop The e |t|ng praocess 600
madg E‘pilﬂéfi BT g an@ﬁ& thg Saé(eé)P%ﬁﬂ%/l%éb‘P glogepshe mgtasg versiay ofhe data
e e e e b B R TE B0 ar AR cBfly of the
datadile.i hgoreamitodohentnthy sive apewditioned 0 atodesapt imengeldl wersion of the data
r esol ed For, exanpl e, th evi ew process 700 is one .
I R R AP P & AP i e HE G RETDRU Tty B SR cperation 610
agﬂs%r@fthe%ﬁgeé verSioR Jf%Hé 8Wa @111@8@5 §to¥z%g deQicE's@ﬂdr@t@%o%nﬂle master
egins at a start nodule 702 and proceeds to a display
coppellat @ddmgmaceswéo d@rgplleﬁfy a@qb endstat @rstopomctnlﬁeébﬂqt st he
edl t.s t n one
o 1008 CoRle £€ ouPh ey Rttt A1 Rof BT, Forg i example
revidig ﬂfﬁé@@@()()eb?@ﬂlcﬂfoﬂehﬁr dadra dditigy chbRBICR] nlal BOWBviewed and
enbodi nent s e di spl ay operation 704 dlsplays al
opleerly | resal¥Rs. e diPt sX# PRI BistIevicHeDipgewef00csp3ncaprdnmhe process for
, ese
1mgl%g{eg§19%ﬁre7f 916\6581%}% é%ll g yori}ggﬁt enm%gﬂseg%w %roe%lg%é Q{wﬁi}{hzes and
beglﬁmfak lac stangmedlilé 1709 zﬁmlepﬁ)t:e@iSSto a display operation 704. The display

operation 704 presents the editing conflicts to the user. In one embodiment, the editing
conflicts are provided within the context of the merged version of the data file.
[0070] In some embodiments, the display operation 704 displays all conflicting

edits from both the master copy and the user copy. For example, in one embodiment, the
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as nerged into the user copy of the data file. In

anot her enbodi nent, the display operation 704 nay
waoelc@phiagpagont ent resulting fromthe conflicti nECEUB10091037920

operati ons as nerged into the nmaster copy of the data

fjile. In a her od| ment, the Iay er.ati on 704
dlsﬁl%)’ 0@?@&9%98% arye@areflr WéulflP%gﬁ e capiiciice ?Cﬁtjng operations
as %E'érgéd‘ gntQ PRE afsbLREp R DI VRE Ath I O 1hhGouRk Sén%bd%eﬂthﬁle display

data file prior to any intervening changes. [0071

opgmRoe ﬁ% dnayedisplay fcootenf Irésuttinggiredi thie mgnﬂ]@engtadang epeeatlons as
mers%ﬁ%éafp tB%:] meagtseg{;rqgaelﬁq éﬁe iatéf d eIh agot%glia (1( at():gie?lgw thw%lsplay operation
704 My Aspl@f Contei rediilting REmURE *oAflicBag tMiERg bPeralbsPisA¥ierged into

operation 704 will display the object transforned by
thepesrsioeaf thi datadpe peet torsgy Ltervamsg §Bngssrbodi rrent t he

di SE 0}?1? 51% ér%f)‘od?%nt""if‘ clonﬂ c??% %éﬁtﬁl&%ﬁ)g gfmatdh ?0 the same

one copy representi

Obﬁbﬂ ed., ' elmdcta:m atmdmp‘aﬁgra@hpy goiphiche stiag, aa éell @ rafda column,
t he ot her COPI\} representing the version of the object
S

et%)dwﬁmn ithe daeiifes then chspdisripy eprsatipy W4 willedisplpotheoby eﬁt ppsformed
di
Bﬁ]f %{I @{)‘Per%:tgﬁlts e%? %@e&%ﬁ%{o%é@lﬂ S}KQ 615?112%&3@%&01& 564 will display
two@npies f Ithe:bbjegt oontoepy reliresdnengre]neg eeksmerosf tha abfect Heund in the
data fil For exa n one enbodi , conflictin
meah Cart o1 B X S G G P B CSE v qrFian RL U et found
in BRRNer Yo },Bf{ﬂé%aﬂﬁﬁ% copy, may be shown added to the
non-conflicting content and annotated to indicate the
confl00721 i hy coorenshedimens, thesdispleyl operatoe Aérdsmaysothet dpaflicting

Inaothere diment, copflicting caontent
coft g ahn it R SR e oy SR BB AGRS ata s
FoPExdniblé,Na drseimiodpient NEh fR@ingNwenad@Rd thahd Bera file, cither in the
non-conflj ct | ng content and annotated to indicate 't he
magiShEPRE PN Hgthe dneredopy wargy delsbewe afdedoteethy apricomflisfing pentent and
di [
anrgaﬁét%ii gdy ng{,cafg‘gﬁ# ‘% QF?tnn deoﬁlf;etng &1\% ﬁs&%cﬁh 0%9 ér% (5)%20% the data file. In
an¢tBE&7hboimertitt abrtlioey ednite r&ﬁ@vddeﬁt@m\tﬁ‘s d&tutfﬂé),rdlfh@r in the master

instructions fromthe user For, exanpl| e, the qbtai
CORHEF dfli BR Wb RBY FEKETY sheeraddephie rrwagwnﬁwtma pipntent and

anflf¥EE fo iRHGR: B8R W%tlngec\é'afeﬁt 439 defetdd! ﬁ% eﬁ]&ﬁ bBhe data file.

eterm nation no eternines whet h e user
Addénpl divéldede refsingue thicahisplayooff @ifirating @dn&)wﬂl bwprogided herein.

edi ata file freel nst ead of cont.inu t
et Ay B0 TEs TOBEC G apihering ingigtons from the user.
Fof epaﬁplgeme,obwe opbragibn 96k %551 Rative rhs&o%hfeth?&ﬁgfhw input device,
determ ne the user has selected a toggle intertace,

suchiisahpwtidevichd3@o§ El@skdAi fnstgieeqmat@emdulm@&dqﬁerrmms whether

the fi termnat

the R Bt ne TR TR onb S hieh 30 sOTLEET 2k s MR LIS instead

of *R66@RALin@ko &G tcddify B6nfiBke Bir éent@nhl dret éfBodiment, the first
editing operations. [0074] If the first determ natiaon
detgrainpéory gRdulst BB e deteraing dhg ussadap paeqterby toggle interface, which

Wlﬂ %%td’léé%s%ggﬁs %ItegteF %tlau’l rheIegn eﬂ{ Lﬁ&?er etnhi)%rdll{lgﬁ {hg\ﬁrgt\’\ﬂetermmatlon

rocess es and ‘ends
rnodule 708 may deterrmne the user has provided 1nstruct10ns to accept or reject one or

more of the conflicting editing operations.
[0074] If the first determination module 708 determines the user has provided
instructions to return to editing, then the review process 700 completes and ends at a stop

module 714 even if identified editing conflicts remain unresolved. If the first
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nodul e 714 even if identified editing conflicts remain
unresolved. |If the firstdeterm nation nodule 708

waledoensdsees t he user has not provided instructPONES1009/037920
return to editing, however, then an inplenent

oper at.i on 710 rforns t user, i nstructions. In
def@@ﬂlé%?n modgle; rpg i%%rmmeéptg? ARSI PFPé?/éf‘éidé‘étﬁfC“BPs to refurn to
cdiif SREwSAE NtheHliahi lé%ﬁﬁft %ﬁe%ohw l@clﬁ_&fcgﬁ‘@ Gfe \Ms&hlng'@@ctlons In
i nStructions provided by the user or exanple, in one
gemario dharemplemehe opmllqrrér}]t) ope ratdpb er At ctragch edltlng operatlon n
i nstanti a conflictin operation,into
acagiisn B Br SnEaRioha haiel By e WePP R radibid, o Gpty g bodiment,
thd Hﬁf)l&hﬁ@ﬁﬂ afiéh g¢0 efﬁﬁy tulfs@atﬁi@tet b N@nOREMAt dddng bPeration into the
anot her enbodi nent, I mpl ement operation 710 may
menf@dowsmeofeﬁhﬁ et ﬁdﬁ 1fath€e‘jls§éﬂ3é%’1@€t§| npiaectiopetatacenpt the editing
op%re ﬁéﬂ It glearlt{egﬁgerq gﬂboﬁ{rﬁé gth%%l%f%%leg?{)ﬁergﬂlgn 7106‘91(3# %185‘94 the effects

of apgeatd éxhtlﬁé. Gpﬁ&ﬁ@orpfr@r‘nl thle thehex siersiorn] @f(}.ﬁé Hath fHecadditional details
determ nation nopdule 712 determ nes whet her any

rega&hﬁg perfEnages ofi e MRIRMENQArsTatiohdl A arrexided B%reml n one
nt .
ot TSITRETla scddfu SERONh.HEh HSTAY) PRI whbhpa8F identificd
edllneg ncomﬂexas edrnsmnumresdieedmsﬂn oex entbodohemtt,i fhiec sdcood deftermination

ti g conflicts.(e.qg., through dat es..recei ved from
ol Hadicts netsgerTit bhe e G T g RSt Pl since
thdPBb 5L FRe 1&%}1‘[1?1&%0%1%@ ledit@kCohflicRaicher thrdul ?ﬁ u%@&t@ﬂ%celved from the
determ nati on nmodul e 712 det er m hes her any of the
magigi oy throngh iaddisiond] reditthg éngeations |perfomdalp3n the user, etC) Rather,
unresol ved. . I n _anot secon . .
tne R kG B AR 757 SRR sl et ety spe confics
alr@fiiyt idegti fandehla@t enresdledd. In0&ho@er lednbolifn&RC@Bdecond determination
def erm nation nodul e 712 deternines at |east one

quukqﬂlﬂfde&ym@mswmglee@wmv&pdltlégrﬁmr@cta K660l ved, then

t he | ] c
det é ﬁa;ff %1 % gﬁ% dul e&‘%r&é%a?? ylf% gﬁes@?o&r%dé e‘ﬁeteg (lr%‘lrtn]I ér? gtgne identified
ediniag ubleﬂlzﬂr%nﬁﬁtsernmsnbz&dtthal thdeadoildticachrediss 7omcyetasftatie tosthe first

have heen resolved, mever t hen the reso| ution .
detsrrainaden siulko B et Iefs Sni?c%?f’d§lef§{mtnﬁ€°%twuz%3&? lefepmines the

1de[ngﬁ% Lditine SGREIA! havk %%eﬁ?e%ﬁlde@tﬁ&@ £ t%l?fﬂea%%ﬁlutmﬁ 5l3€ess 700

aut orlng application on the user V|ce suc
com@hhmmndgn@p@hhxﬂmpmmdmsﬂlén user device 110 of FIG

2, hange bas on .whe re.edit

Z o] oA EGsPSER v e r ey (R b o ication on the
usé}IQi%lvic@ aluchns ahmoﬁﬁgrﬁ ﬁ[ﬂﬁﬁ@'ﬁ MeHb ,usérrti%vﬁ'étlhgrdfrFIG 2, may change

appl i cati on may |sp é alerts indicating the

based eyt e«h@@lebfon@d)rrtmwg g tatflicts diavhdeers edentifiod by the authoring
bar ma

ap;?lhcgpg% Sé)ﬁl%:e engtfoedéraleﬁfi ;{g %%h?rlqg&pé)ﬁc?thonarﬁa 1éplay af:e?ts indicating

theedkiidelico®N tditifg 0BSEAEeo MROuse. Por SkdifpleNidiott dmbbdinteat,ianghtus bar
consequences of the editing conflicts may be dlsplayed

maygingigate fhe existepee ok adifing confistsnelisagéhcn srbedimantog sgswmee box

pro(e\vgtlﬂbg nmgdlcg%ﬂ?ﬁéat ?g cg%rf%ﬁpéengg 6? G%Pgid]'?éﬁ%ﬁﬁlcltsd@% 'og 'd?sglayed to the

userh €or atungde, tthengle@sagé boxcinay ﬁldl@%&‘ltmﬁmﬁ* danrioln®e @gaﬁhromzed until the
i nterface of é
identified editing conflicts are resolved.
[0078] In addition, when an editing conflict is identified, the user interface of the
authoring application may be configured to toggle between showing editing conflicts and

hiding editing conflicts at the discretion of the user. In general, the user interface of the
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aut horing application may be configured to toggle

bet ween showi ng editing conflicts and hiding editing
we@owbl13454% at the discretion of the user. |n geReEDS1009/037920

the user interface of theauthoring application enables

ree editing of heda fiI bot h n editing.. .
aufilsﬂ% grlicafio, Curhlii a{%ﬁf ik Mihep SHiing conflicts are
shdWHdgg- Wﬂ-é?le cliBfg doﬁﬂﬁ:’fsf @Feehf%lﬁérpl epheatlghr t inRRAke enables additional

functionality enabling review and resol uti on of

furetiondltg codnihigircviswwind negohdionsdredghgomeflidtowhérethe user chooses to
.edh%ﬁgg C fllcts [0079] FIGS. 8-10 are schematic
VIR 8 f&gﬁ%ﬁs illustrating exanple user interfaces
t hafoem] awtG9r isnm aRP!scE@hdtRN bR  GiagRhRY ﬂtugtratmgs %&aﬁnﬁle user
enabl e aut horing and synchroni zation of a data file.

intenfages ghat| 4nyauthennss apMicatiemplay disedpy itheisch e cgdde apthoring and
syﬂc%r%m(’"a%toﬁ 4, 899[ FES§ g‘é“téelﬂuﬁgaté‘s% e%?iﬁé@plu‘igﬂ { dhce 800 that is

ave een I

displalybd rtd ng usgpivheahb OimraRyvedi sditiny ddﬁﬂfctﬂ hier Be@elc&ﬁﬂﬁed For
when t he edltlng operation 304 of FIG is bein g .
exwlﬁoﬁhﬁeaut P@’@%@Ppl‘lfﬁ’éloﬁsféﬁy YT Hecs @@@fapwﬁoed@ eiyphe editing

orSHhAPTONG PPSGNBIDPLA HEn (e user copy of ne

In one enbodi nent, the
aut H@080hg The ndewin&tthce 186[) udc%isde&mnemthomg airew8& PO iim which the

whi ch e content of the us co | ayed.
usqORA & Aot 0 G e STEG: o SRR P ) fufogigs window
SIMMCIQ&sdAnS BAiA%E daréan giMen eﬂhéﬂ 'ﬁga 86rRént8J2the Ther @§1%7 iOhisplayed.
he authoring application may interact with t

Mett@rmaenf thendath &leei.g.i peptentdacksl 2lspanadbs ddselasft:fé in ¢he editing arca
' t he..di | a
817, hE B PR iR B S p @RS oy iPRA L w b i canisp iayhpcgigne area

812tdISRY, dWBRNoBkvis€ atdigeeddbhtetg conflict has been
i dentified. For exanpl e, the authoring application may

di spI0B]] t KEG LS dhusiraics ep sxemBls QiseihaieTiape 8 s displekiesbipess user when

t NGt | f | ving: ...
o AL S0 e AL ol DEDERC, B FGRThY' fcacon
malyl dspld) the Iu@emn&rﬁﬁeb 88l s thetuser cls@ked tlotoehfuameecﬁﬁig 1hs data file

insag O YT G082 peoTie! SE A aec 586 of FIG. ). In one

em'ba&lnié‘ﬂ? $hd fi&r %&l{:&relggg %’Hﬁ?ﬁgé@gvge@{he%d ﬁ% 5 BB bPEIG. 6 is

editing area 812 in whi content and atao
bempeedatnzed i | e may be di spl ayed and/or edited. The user

i nt e 850 al sq i.ncl udes fo nt.erface 815.
oon S8BT 18Rt Besite, 40 il IR, ulrPLiBE Bido,Fongl FIG. 8
haHifg rthéNeJnhng ausesthe H/ﬁfc'h thBte8hiACEnd thetidafdl @Yihe data file may be
identified editing conflicts. In one enbodi nent,

dlsséib'e@tandfnr editedh elteoesgt entenfiacerdSAcdsBmsiudbs o tegald mterface 815. In

coR 50 530 PRSI SHHAEE kOB o o

dlsglaSﬂHémﬂﬁdtddltﬁlg%ﬂldm et 6ﬁe £BBSdimRNe se18ttdnneF BeRdddI€ interface
as been identified and the user has chosen to review
813 plso B getivatey cadlietirpspletipmfipicefiece. The user i nterface

900 [@dS%? 3 ?@fillk?&s@ra{&%%l %b%me ﬁger interface 900 that is displayed to a

user when at least one editing conflict has been identified and the user has chosen to
review the identified editing conflict. The user interface 900 also may enable resolution of
the identified editing conflicts. For example, the authoring application may display the

user interface 900 when the user chooses to review editing conflicts (see first
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the identified editing conflicts. For exanple, the

aut horing application nmay display the user interface
WO t he user chooses to review editing cPOf/UBN%037920

(see firstdeterm nation nodule 514 of FIG 5).

eEghar e BgtHe AR EHE DoVt piebas ns Gubafimeniiicuses merfice
90D b BRGNAHRA rdRABH Y QOU?EF{%W 1 R1b6 GGl SO

i ncludes a toggle interface 9 ich the user may
hi d¢008dénilhe juset ipthirface1 §0Q alyb lindudes a toggleentenbod Hebhy which the
sel ecti pn. .of .t he t. |l e i.nterface 91 | so wi,ll..
usiandy PSRy son Bl BT TRediPlldtlsgipn o phe tosgte
int@FAPH B 2RI vetlt H&atiPdte tthe bRt Scsbitioh fiakefa8d 920BYFor example,
cause the user interface 850 of FIG 9 to be displayed
seleggionhef (hedpgglndniedacod ] rayussese thet eser arerfagodsq obgﬁ]‘r- 9 to be
. er int e 0. i aut hori ng wi ndow
dlsg%e(ﬁgov@ﬁBpeéﬁﬁsfé%ﬁtolf?% léslre ggﬁ%ﬁgé i9§6]'whi ch the content
and [eo8saddha Bkr titerfart 800 lihdudmyanbauttiospd ayiedowvarmdokaving an
edited. The editing area 912 also displays identifie

> edi, fied.
cdigige tarery O Ebit Midehs thsr it ene Pefadate joh Shq Hath filgenty P eisplayed
g5} A9, PO L S BT L AR ST Bcomen
resdbing frorh edgeified &tlgohghyonfietyi Ror ¢xtaepls en ono pynbedintent,hthe editing

ard 3 e Bt PR csrion ot S BRe B atePiied i mersing the user copy

wittdht IGeREGR. 912 are indicated via annotations to the
content resulting fromthe conflicting editing o
opel86bndn same embodimsnidi thre ndentifihe editing ranfliotsslisplayed within the

oA R eSS SO0 ROl PR B conticing
edififlg Dpera@ion®r dn cheP@hB@limph, tiee biddiRiond if@LatBThowaof the resulting
graphic, etc.) may be annotated to indicate the
corferit Goplickas Fomeamnie  in gas smbadingnt/soscctiery PE eentet (elge @ word, a
Cc and/ t C a (o -
Pt Ep PRI T 0 TG o GREY b RIS L PARR R b Btion was
inseByd, i duddtedl earrl/q@r edateérin thecuseolcopy aad®t rthk eiditedu@py. Example
underlining,. a predeterm ned, opacity, highljighting, or
anRAtHINS 5 iRAHCYtRG] SHeh  [reoEeP T‘i?ietl%ler aqite e RSN RAYa| Gelude a

préﬂ@{éﬁlnﬂl%h Légfor,a? §ﬁ‘ﬁ£€ﬁﬁéﬁ§1’ﬁ, ﬂﬁi&)éﬁigiﬁ% é(t: réﬁg{eﬁ?intea% aci‘RI, highlighting,

aut oring app I catl on may commu te | ornmatl o
or athousuchdaehtinf i ed editing conflicts to the user. In
SO enrbodj nents, the ry wi ndow 920 can i.n¢clu a )
R Y g e i 2000 Yarttge o aspmerary RTG LG §t which
thd fRY; @tdp@nc@fo%qn%zgorﬁﬁb Vin®h@ RhRYmbhitsh Mﬁbﬁ{enaﬁ_e@gdiﬁh% Gonflicts

T
conflicts identifi'ed by the authoring application an
to themedeni g semeegabademientThise summeary window R0i on iaclede 92mmmary

. alsg. may ipdicate the.n er _of nergeahl e and .
infRisigiofeet 2LaPb PRI SboerhFHERtioR A mey isplay the
nuSBBITRI Yedifih O rdvailicey iddneific® 26y By fehdriier ephedtién - £4d, remaining
updated) as the editing conflicts are resolved. [0088]
unyesolgethe Ehe sammssy snformatien migr Y27 Ao wnay2 dndigade theyyrumber of

me?gjgesclgiea%n@ unmergeable editing conflicts. In one embodiment, the summary

information arca 922 may be refreshed (i.e., updated) as the editing conflicts are resolved.
[0088] In some embodiments, the summary window 920 also may display a

listing 924 of any unresolved editing conflicts. For example, in one embodiment, all

conflicting content (e.g., content added, deleted, and/or revised in the user copy or the

master copy) is listed within the summary window 920. In one embodiment, the listed
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l'isting 924 of any unresolved editing conflicts. For
exanpl e, in one enbodinent, all conflicting content
W@ e00g/1345eont ent added, del eted, and/or revi sedPCTIUS10689/037920
user copy or the master copy) is listed within the
summary ndow 920.. |.n one enbodjpent, th
CORFR BAY B taamtaﬁﬁ‘aﬁo indiGihat aLB ©bU it & &inthsrysgy Fopy or the
ma"s){er chﬁy c qata%eihef %mgodm{elﬂ? tHS Gbted ‘%Qﬂ(teﬁ’tr mh{ e MRSt8led to indicate a
I n anot her enbodiment, the [isted content may
typ@eof admmg atteeh (e i mdisvat msa”tloly,pble@tbneejc ] mgilwthue enntent.
S|on

{ e el et BT b00 Biay R, bRl %6 Gt p Tl Besotve the

dlsgms}éd gyitiagd donfiRRabEe: SxakipRd, thO ub@SlevBed b0 dHagpinayiedhe user to
editing conflicts. For exanple, the user interface 900

pravede eesabitient istryions tfer wne\ardeore saiplayied rediting eorflicons In one
t
emfb%mge%? tﬁ{ £E? 1&6&%@2@%@ %(Abgg(lt:lée 1&%6?0 eﬁﬁo%d% rg% hg.ﬂ)alslﬂ&n%ctlons for

thedigplayihel erdﬁﬁ@ dob s infsterdeideanish 4 egqubhe. dh &ﬁd)tﬁyteﬁnbodlment the
editing conflicts in accordance with a . sequence,

useripteriase dRbsartienthe yxe i sEvidafepiutier W@G%beowny fsplayed
r tion instructions for any
emﬁ?éﬁ?@@%g§ﬁ%F%ﬁﬁgﬁ§g% lict selected by the user.
[ O0P@90EX &xpinpkes obf rasshitiot i iostruatishs ustlidnsni ackpdésanction by

acc i nstruction by which the u ndi cat es
W FF st OIS ot e B Srnior i B R Bieh o 15 merged
velTRMISOhK &lasd Al Qﬂd ﬁt}%eaafn@rﬁdt of l%anh%hrlﬁb &K¢r indicates the editing
i nstruction by wh the user indicates the editing
opgpeemstionhl mtchqlmrfnrmedo@l ﬁ@rrn@gwbvjersmn ohthendateglld. Other examples
es ,of, resol ution
of Yot BB o My PR e Tl e RREET hESvedtn 5 S ks o o

subsagudas editinf @6RRIES withow r3sdIeiag WienturfhilyisBce@rbltingtconflict and a
wi t hout resolving the currently selected editing

bagdompirpctiondyydvizich Hrkusehsttwge £4 & Arayjountedémetdeatlies aithout resolving
diting conflict wthout
th%ﬁ%%Fp§S&8?%%&%ﬁﬁ%8ﬂ§ﬂ@ sel ected editing conflict.
[ 0090091\ n I's eorac entbodinmeing, she ke migeprovile Prawviutien dnstruction by
. resolution |nstruct|on%g interacting with one.or nore
intpragtyia, tYidh onft ¥y Rk JespRgionNgHeNass T30y EXlrpmEdgexamples of

resﬁﬁfﬁgh Ukt @ cls nﬁ&ﬁc{ea&ﬁl%nk %u ge a&lé%{ ﬁﬁﬁ)n( g1 ect)‘tﬁl'&ofi1 CLEBE button,

ton, a reject button, next button,
etcobc dmpetbmn memss fabs,sdnd otlmn dudt méerfase odmls nﬂnembmémtinnﬂm the user

t he user, i.nterface 900 . dis
intgyacRrdo” ARG S g i Mo Faplutit] SHeREsdarhauel fign RS editing

coﬁﬂbﬁsld@g g?[hfyka Cl§ adbcAbmBbAYRH, the u%f%té@ﬂ'ace 900 displays one or
nbodi men user interface 900 displ ays one or
mmreéolnuégm interfasas tomhe mﬁfaio@@ntccnﬂwéng: sartenthgselected by the user.
conf cont is selected ] .
For 10620 P CPRAAT. b S BT ofiigY 8 PRUIRE inshioioh by selccting
(c.g NStar digdrb@oryth & ehR tihtdFadd cOntentivBhia tBYESiEhg @Fcadtin@hat results
I nput interface) content within the edltln%barea 912

frophame plethg|cosflickipgncaiiag obcraant ot intregtng widlh airpgglution interface.

t u
In ?ﬁf a&%ﬂéce %ﬁgo ge{rfgegﬁ}ﬁodaﬁ ?ro‘%c{ aqe ogﬁtgdéleéﬂs%ctlon bYI sglectmg an
edi@ing eg@kdtionodisplagdd” wdthiro mhd))sumﬁiaqﬁwm@pvam%daﬁd Mgeracting with a

ratlo di spl ayed Mﬁfhln t he .supmary. wi ndow 920 and
respﬁktlgp érgf:q tWiprH’l or select a resolution nstruction.

[0093] For example, in FIG. 11, the user interface 900 includes a resolution
interface 930 that is displayed when an editing conflict 925 is selected from the listing 924

in the summary window 920. The resolution interface 930 shown in FIG. 11 includes an
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resolution interface to provide or select a resolution
instruction. [0093] For exanple, in FIG 11, the user

w0 ndoensemaee 900 i ncl udes a resol ution interfaceP@BOS100&037920
is displayed when an editing conflict 925 is sel ected

fromthe listing.924 in the summary window 920. Th .
sosegL B B THCRieRb B &MEWB cfbediments, R isgathe resolution
int@PRAECRRm B ARG RUFLAIHETRE LRI Sl IOLRE FIG. 11,

mbodi nent’s, howevér, the resolution interface 930 may
the resdlutien amtyrfakess?ik o displeydcaee atmmplup vindome  dix athir embodiments,
shown .in FIG. 11 the resol ut.ign interface 930 i
no§ PG e alttion Bup S @al ot fHE0bE: B ghaereof. a drop
doRaWRNEIor pbARNIESEbRIbE Stfcd NICRUIspRS i3Fadmmy i ncl ude a
t ool bar or section thereof, a drop down nenu or

por {90941 t K&ped? is orflowvehart Blustiatdigsp aperatienal filgye for an example
: : i I t ] t | a :
imp ARG Srochf 100G p) SMGLAC R LM hptements esolution
instrQO@ R pravidehby the et e ifglangltdtvatprodess Mpdleimiilises and begins

resolution instructions provided by the user. The . ]
at p iremedylsti08a apd d’é‘é@§§d51%0@ pPhipin; eficrativg 194 pEy elaigtoperation
1084 BcBhibs TROHlfof HidrBlith RORCRE BSerirl: AoSifeXaRicting content. For
exangslo] tht iobtuin npdratiat 1 @04 frp ricteheingsegivémsectios off womdicting content

conflicting content. For exanple, the obtain operation .
has B SSFIHbPERR Hert 2087 BHUCURR PP Amrfltop; Prgiher resolution
intG MR HAgBcdeRRcRAlKGhEEsRY the user and a particul ar

button, nmenu option, "or other resolution interface

t 00l[0092% Beedetgalivgioad npydulchel Wderdetei®OBS] wAether the resolution
. determ natjon nmodul e 1006 determ nes et her, the .
ms?‘@%tb‘?‘mﬂbcﬁj‘e? A F%%“tt?doﬁoﬁqﬁ%tf“cga‘i"é%ené e tosRy defgd of rejected. If the
deteffiinbiigi nM@uCONDENtdeictmines RBe aBELPIRPEradion I BJ08CELEved fin accept

the determ nati on nodul e 1006 determ nes the obtain

insgpetict ithan thoomplestcatalies papccat (& piogeads (ie e @hcept legeration 1008.

If {h'éedeite'ﬂ%'in%ﬁ?ﬁ%g&duf{1@]62&3%?;&&&9& R ﬁgez@]ﬁo} %bé%%%&%s a reject

operation erm nati on

inschat @i hoesvdrhéen lhaintpl @patt@ionofrodd30 400 @ pricyels té alrc&iperation
i nstruction, however, then the |nplenmentation process i
104G00PpRbe deersding exapw]e ProGpes dor dRPImMiingehyj qcgept and reject

op&raG&sdi O, EXATPLE dRGEE Sieford QWirt] PRERHEN BIGENE3 and 14. The

accept and reject operations 1008, 1010 are di scusse
implementatipt procedsellfO cempletdsla@$ endsatarstbplodulté012.

I mpl tatjon, procegss 1000 conpl etes and en at. a
o o TEh L6201 55 S Bose e S i o Bpfiptuin i o an cxample
acdept PRICERL1100 RNWRRE hatdcpdd EdigNg bdraidh SXAMR!ifstARGERAL into the
process 1100 q¥ whi ch an accepted editing operation
mongad \resipmeof detdaga &6 | Fhwoaachpt preegged 10@iEiidizcpnd hegins at a start

a fil e., The accept, process 1 i-nitializes an
Bl 102 PRy D eaRL ST e T’ 8RB ags removes
anP REToAtiods ol dr infitga fbMARe @&%P@uic@ﬁteﬁtl OFbrieRiMPRS ardNynderlining,

annotations or other indicia fromthe accepted

strikgthreughs. Eipringarsteer saaly anpieiansminge aseapradeectan gres removed
frofiPthR Tl diged \Qéi‘sigltl GF{hS%g&fhlé‘.””Ot ations of the accepted

content~are renove romthe merged version of the
dat #0097] e A determination module 1106 determines whether or not the accepted

content resulted in content and/or formatting being added into the data file. For example,
in one embodiment, the determination module 1106 determines whether or not the
accepted content includes a character, word, table, column, graphic, or other data unit to

the data file. In another embodiment, the determination module 1106 determines whether
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[0097] A determ nation nodul e 1106 det erm nes whet her
or not the accepted content resulted in content and/or
wo orogas4sus1g bei ng added into the data file. FoPCT/US2009/037920
exanpl e, in one enbodinent the det erm nati on nodul e
1106 de erninesaﬁg t her e acg ed cqont ent
the fCPLRIS SonEavhy anyo a&l&& S8 oPUfn, UNFEIIE:, fogt color,
hlggwgﬁﬁnéiéka) tgmetdatt@ﬁkhe data file. In another
odi ent e determ nati on nodul e 1106 determ nes
whel 098] héf ah@ smwlmnemodabdém@\rdetmmt thengecepted  editing
e..q. | d. underlipin nt . col or hl i ghtin
opgridh stficn R i Rk oF Pepiedfi b RiPB proces 1100
compR £dlcHA6 at@t Slopi M@ fuld NEI0ACE @Rt REerBiidtiol QRS BLU6QIRtermines
resulted in content and/or formatti ng bei ng added,
the heasicd ecdiidie PPCTBHOt E8BOYHOPIBpING(es iprmadndsirem thaedata file,
h t
ho%gx? L {n@%;&s%{%&% c():pcegtltogl i g (ie%tgg 13 éo%?engﬁgériug? f&ﬁl%@tmg from the
meSgult ‘&Mloﬁibﬁimrdaf[a)ﬁl'éat Thm@céptqﬁbctdse 10@0 aorhiples ah@\eﬁd/sﬁ‘z[t the stop
then a renove gperation 1108 del etes the content
moglyler ol Opdteheanenl ey ofdhe tmeovsorgelovdt-on of the data

fil %09526};0?%. F@tls ar &V@?rﬁartl&f?lgtrgt élﬁetoﬁ &gﬂ% & an example

the sto ule 111 ter conp tion of the remove
rejoperateso 00198y hicb@98pcttd Glitifig operagiorf meywbbagrhoved from or undone

iLlustrati n oper.ati flow for a Ie rej gct
withinpBEGTESDG TGN Ght R S16 o Rt BAFES 100 PR ERb RGNS at a
stapcemﬁﬁﬂg \/19@2 fahg rﬁr@éeeH@ AOREIMnt HpRatldhe 170N 9FHe VRGA di’)@ra@lﬁn 1204
a data file. The reject process 1200 initializes and
rerhegis rﬁslyaétnnatasmm or miftu|ivditR0Romntde mootﬁate desuttmgafremethn rejected
cl ean eratio r enoves

' 1204. Th
cdffE SPaPERs 7O et Ee: PRAPRRRT P TR eRpiore Mother such

anﬁcﬁ@twnis Iom qlefdoﬁmnt He réfpeelt fesh e thérded Opsioatof e darodfile.
exa éﬁunderllnln strlkethroughs col ori ng,
oth lﬂ%ch\ gretinationrmeodyilc {206 desgvminns vehicher erpoidhe feawﬁd

edlgliﬂg p? La& w\éﬁlrdsdagg re%{lli%@ gﬁ{eﬁt iﬂdl/oer fo{ﬁéﬁﬁ%?é%% acri]%etd to the data

M nat 1 on nodu erm nes
fild. NEorreep@plepth wdichibiodinage,thé founthvdetdrehinadive nicziald 1206 deermines
cont ent and/or fornattlng being added to the data
whefhepor s thesieigeiadeediting qyﬁ@t@%\@&iqﬁ@w addletka ehsypatey, word, row,

celf E)tr oL Bak LAR oPRGHES o%gefeftggtﬁ% gatglom?e dlnhagfﬂa?%tgg%digﬁht, the

erejecte eltlngo ve a
detlei‘ramambrempdu\le @06 derermioed Whetber the tegectabdditingoterasion would have

ad G Tt focs Rl S ini b G0IPE MASUG et S15) e data file.

whefdry) t et abehRei&GHnbing 199@&&%%%@ Iréjed%@d/@dmng
added an{ formatting (e.g., bold, underlining, fo

0p@f@n@r wohldgiet h@mrleﬁgted en corytertt@nd/he fataatingibemg a[ddqct)m] the flata

tern1nat|o ter s th
fitd, Ui Rt PR b B S iebr 8 PO PER L EBE afthe
de@ffin@fior MoawER0E d&etnngcamd es ectt@d &diﬁngiapeitaﬁdd Woulll ih@ﬂe added
the reject process 1200 conplete and ends at the s

coRpRfANg of Sarmatting, hewcrat thethf FARQVSIPPRBHAN & 24 dectes the “cotent
5L SRS (HIFLLS B, S 18 ARSHEL 190 Ryt
complmgand padadt ititestd B ddel1epe Sftét’rt@nqﬂmioﬁrdf the remove operation
1208.

[0102] The principles of the present disclosure can be better understood by
walking through example applications. In a first example application, FIGS. 15-22

illustrate changes to an example user interface displayed by an authoring application as a
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and/or formatting fromthe nerged version of the data
file. The reject process 1200 conpl etes and ends at

w0 b@oasssps nodul e 1220 after conpl etion of the PENDSH09/037920
operation 1208. [0102] The principles of the present

di scl.osur.e can be beftt derstoqd b | ki n throu
“%)‘éé?ﬁiﬁ g 13}5%%“&%&0%1’1@ 5‘1‘@ in g onluye. dna O\g‘%gbiﬂ“ %On

FIGESS - j95111%&rdt& byﬁltgé%eance&%%%smn@e@fa@& aﬁpﬂ ed@;eﬁn authoring
I nterface displayé€d by an authoring application as
applfdatien aus Brst user esiédifimgya nsensepy eiopdatofileoflara fil e

1 UL i BiriGed b g A AP 8 ab FPripepmnlicatoh incfides

displa§RViad&d 20Y0 afah@utgfmfédﬁtﬂlga@@i reRt dlﬁiﬂaﬁﬁ% @oﬂtéﬂt%‘f tﬂésd%ér copy of
Is editing a user cop a data fil l'ine.

th dpteils, a egmmand; efbar ﬁgbfr pravelippaomendeptens, W@duawgatus ar 2018
. y 0
R o A 8 G By 1 B Rt P 018 may

1ndi@11kywﬁén Ed’tﬁelﬂi apaatéd dre avﬁlabmﬁﬂtahﬁﬂidiﬂhm&ﬁ& Gser copy of the data
ovi di ng. command options, and a status_bar 20

ﬁler n“éhec%%%@ara?oé% atsa én?’(,’:(fmﬁhﬁ%te Y cdiing cenﬂltcwélaa%\b%mlﬁ%lﬁed In
thF QampXAIBLS; the Qﬁtt&t@} v§1 5{3121%1 cé{%% ﬁo %Bﬂteh dg(f%g gre"‘«ﬁlgpable from the

content up htes are avai or Itnstantiation 1nt
nu@hecm@em%hﬁﬁyaﬁmethe data file. The status bar 2018

al s dic te when. editin fllc have bee
oo T gRCERb e DR abies 2 OF Phel R ey O ghpedlata il

for e&gﬂnf)ﬁ:t fsing ﬁlece%ﬁlﬁfét aum%\g %?0&55‘33 AV P*I@bh erd e '@x&r‘ﬂﬁle shown,
mast er copy of data frle. [0104] The authori ng

thesgughdringtapphcagion l@h@éesethﬁ firsh glseifto ﬁdﬂ@thwaﬁr @y pf dfc daltmﬁle freely

(<0 bt o B o BRSPS A2 0TR B Rl Window

20 80t MATTGN @5, 2RP Kkt atdrade @@bh asst i@ ufnitro‘fboﬁtéﬁrdliﬂaﬁdhﬁ the
t he user cogﬁ of the data file freel&u§see edi t

cdigpe eecri2fh2 30k Hrst prachagyrrgged pgurshe?2 vichghedfratadagoumt to
en?%cle E(!}ﬁ{l?b?ﬁ%l ﬁfst\%{&q%\f\ft g@%‘e%io?él ﬂ§erc a0 e% Igzoc{k fO%% OIH?]J.%rGCOIld

daﬁahmltexﬂ icbntegy vaitlea tiRO02tingTdrea 20125 tTh¢sle<rk :msz ahicarigeédplayed
cursor 2019 over the first_data n|t t enabl edi ting
within g Rasdign e

sdfiiareadi 3, hits e acnalTaudyechnedpng deaeeond data unit

| oc 2 tent
o BORBR2 001G SRR P SRS b By e wor

"dog"tthi"dod" hén ek d:mbtgilmbnataclﬁmgﬁ],g thevbviold ‘tdogt te"doet sicludseproviding

fromfreely editing the secqnd datag. unit 0105] In
an gdlifing feeratl%%t%ieﬁ SERTdpdae eaﬂlld‘(aé‘(f%f g %FP&JP g%#aerametword
"ddeO. qmlﬁtgﬁerte%ouﬁﬁ&t dﬂl@ﬂgmg the WA " dogd nooase"qmg@ésrﬁmldmg an
changi ng the word og' "doe" includes providing an

edlél@igppw@tl@tp@rwfrt@ﬁletqha@eleet' 3 Etnldemwdrtmg ngmoaﬁumaw the character
"o e er at | 0 ert t WOTr
e TS RBS BisnRnp e oA e tiom A s Wiisu tohefAGH B same

respltQVi d| ng an editing operation to delete the character

"g" and an editing operation to insert the character
e 1006] oimenc apbrsiMaRinediting phibe fistidatargitgpiiatesjadragsmission to

therﬁé(st&ecoﬂgl ok J[h%%ﬂt fAc 3¢ Q 'r@q\ﬁ%stt‘tglqhé A ul 2 lotcﬁ the first data unit. In

another embodiment, the first user may provide express instructions to lock the first data
unit. For example, the first user may select the first data unit and select a lock option on
the user interface 2000. Accordingly, a lock 2024 owned by the first user has been placed
around the first data unit in FIG. 16. In the example shown, the lock 2024 is distinguished
from the lock 2022 owned by the second user. For example, the lock 2024 owned by the
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[0106] In one enbodinent, editing of the first data

unit initiates a transmssion to the naster copy of
wob@odatsas fil e of a request by the first user POI/USKI/037920

the first data unit. In another enbodi nent, the first

user .may provij de express inpstr jons to lock th .
firgtpascls QPRYhinotEd ﬁnw&ﬁiﬁFﬁ‘efOCF Ao pyasd Spiggd user is

dis??alyg&: In Joli@ 1k SbistHAS@sHAE TocROGWRE] BFthe FirkiQRK: BRh 1QKs @Wned by
hé user interface 2000. Accordingly, a |lock 2024

othgnngads myy ehablé thedirstusertotkaewheaoh gitaved ther foghebet has locked
gir data,,unit.in FIG .16. |n, the ex | e shown, the
withglipdestBhE 1 ibiir BtrsibthinbB i Ro BB SuSb ient e wser
malyHve 8 ERAActUSEN (c. S QacR ¥R I®k rhdihdveGkdighde v siehdmg,
thefirst user is displayed in dotted lines and the
formgen2022. owned by the second user is displayed in

sol i h n i St nguj shi I . . £

asel Y7L i R ARG PR ABE Wb F ey he
intéivesing Ubgiget makl @nhwiagier daiyeoflthé tath fige fsed Skeists Operbtasn 306 of

| ocked without deterring the first user fromediting
FiGnd. dneac embedimept. Sisaudipsingianphigation 2a51vss E1c ypdyicrilse a
préfoRh Rl M ORE! Sl elaFEC" pEIRINGE chB64in TR RAYEGipe gpplicaion
recelvs thitGhdatehe raapoisone agequpslto satchamizsithausts copdedithshe master

i ndicating intervenin hanges.made tq the ter co
cop N LRTRORS P UESER T oo i i BB a BF e Aumed
to Blve rb&tiQAGhETHAH MRShatida§ 2B DRFHASRRPY lifREARRal. The status
recei ves the update after a predeterm ned interval of

batt 2(h8 o itlpdisday wimdemot(Hérhas bbardindeted,in FHe. Y teonflicgfe an update
haalgeol [ catli gn receives the update in response to a
¥ EqUEST Y6 synchroni ze the user copy with the master

COPYO108pr 1k bee EHbRPSES, e alitoSing % ppliatioR PRbivedt hiefadata update
the authoring application is assuned to have received

frophidic apgter eopuitlarmapthensmiodiment thy aythediag epplicetian roogives 2
cobBhBntE phLh-ThaL SgPTrped Biplt S IR e Mt

applipdéberdraiscbbsh amegadaveapdatddnd8)] canend npdaediDieh metatiata update

. L he authoring application receives a netadata update
indigAtn (18- CREG Mt MBofsJEeTehng AL BRBISCRE, dait Rt and has

obtt%ﬁxéeﬁ %rl'bélggs@@fb'ck 69b 199 ¥e eehl‘thFanelﬂﬁt. l‘iHQfﬁ% ﬁgﬁﬁﬁ@) the

g
master copy. In the exanple application,
secautl lnearispgchamplédatock nequestdonths fipdtdataaunnetiddde anasted adgy before

d a content. update. The nmet adata, update.i ndjcat )
eI Sef onteartineRr e et as T e v RS ks ethe Bkt data unit,
ThS &6 tad@dateWot in@R e 2 thiRPtset REDbeihRCKih{ra86ck 22K on the third

2028 of FIG 17) on the first data unit. In this

datexarp(Tde comtentgwdaiedndisaies hy nedond msardds adifaddke fiesg deatgunit to
or the fi xar},mit wWith the master copy before

f i St
Chinrggﬂﬁwglid l!l%té’r ?Oa,&&vc? rdi ngly, the second user was

anarey] t vehdnabk a@Rotikeadplicsionddt @vesnhé u%dﬂﬁ@, tined Al ng
update also indicates a third user has obtai ned a

applifiatien fefernipepshghcriang cdiiinggoaBict it betwrre thegueiegapy and the

Cndicat as. ; ‘ ) ‘

P oL SR 199y ol i

the metadata updates automatically (see update operation 308 of FIG. 3). In the example

application, the metadata update indicates the third user has established a lock on the third

data unit. Accordingly, the third lock 2026 is shown around the third data unit in FIG.

16A.
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[0109] When the authoring application receives the

update, the authoring application determ nes whet her
wa@ryoasists ng conflicts exi st between the user BPOPYSzNg037920

the received update. If no editing conflicts exi st,

th th t f t
ot MR e webiEHaif e s SO Lt Bt FERanee,
ho%@@eroi.fheﬁ: {He m@datd Bpdabsis %EﬁiﬁQ'JaﬁtlﬁQcP{lﬁtﬂQEé ﬁ’&r attté'iﬁpts to

met adat a update indicates the third user
syredraaia thhaser aopijkthmlnp I[nh@elt dopy d [dthic @ xample. apphcatlon the metadata

updiif PR oDy Wobeh ¢ BERoF SR a o SHE Qb fihelicts with the

firdt fus@'sFBq1RGEb Ao kel @ Fiest @ funitC AT c¥ididyIR thSQcofdaR@e lock on the
however, then the netadata update is not instantiated

firgs detalungttienefgastantiateshiptosthe gseswaph ﬁ‘ﬁﬂmﬂ‘@caﬂlﬁe Iy gegthergmybodiment,
a rnge% ?%oﬂi%ﬁtt 1?51( s 1ns{aﬂt1111.13§ uftdl n%@'%hl ftlitn ]l’lﬂltCEedI‘e
netadata up

ate I n estese user asa

resolvetih@ ctordiiglyd aheasetidmd useii\btedjdmwofiﬁhb 1@k 020 bh thdecdbnd &dta unit
] user's‘reauest to lock the first data unit.
15 Q8 ERFANIAL yntorthausep eenypuiaiticdlly.ock on the first data

uni i fﬁ! Cgfrfdyé.}ﬁ'%i@qédn@lti geilgt Ob% é{ﬁﬁ({rm% lication a%so aenables

aut anot her e i ment ease 0O
thecat erdetdrmire wisenntbt comtsitaptiatas gobuithivd ﬂnstamtyatecﬂ&rg jhemrgdd) into

editin onf [ re resol ved. lLy

tnSeb iy o diif Bt A an ian 08 8E I G Y et Cemple the
aut‘ﬁ@ﬁﬁ'g lfcaﬁ@n 1‘91@% Bf&%eadﬂt 1h§51ﬁg1t1'oﬁ et ick H¥irst user may

aut onma |ca |y no editing conflicts exist,

pravidsninsthestians t@cmistmglaa@ibﬂe iupdate oNoailsmtlegi aisﬂmisies blginsteetiation

e, . when t he onte Id be
intp oS rEh e P el BB T o BRI R e BPM opy of ¢ he
dat o112} e 1{ theautpdat eppReliad idemtif&d&nelithmkbGonfict, ho®ever, then
exanpl e, the authoring application may provide an
th gyshogingi agpliesion mlébtﬁsa'g@ upsy fighn BltapHeting Qtlp@%@rln‘wdile user

00}%% o(ijl% Hﬁ?])glrnge)%% t gutfl(? ];ﬂ% eﬁ)g)?%t o%t eg Hgt (Hﬁ) eﬁi 1nstant1at10n

€s 0 ion in face

interfgdeu dﬁ,‘ afuthéramsbodireeiy, thptiuthosng ﬁmﬂhcﬁ)iid”tﬁdoes Iﬁbﬁdhﬁ}ﬂﬁ)ﬁ an indication
[ appl i cati on identifies

t ool s, [Ollzgﬁ}f t he authoring
of the avgilailiy of Sieryndate; ThEieevampIcametcatios, hgmmsdatigupdate conflicts
w1@1pa0isepaiahg@ hp r& b8, iﬂ%eduHﬁ)%'h% gﬂieaila Ha&tﬂo@ydw%ettﬂs first user

updates 1Ato t copy odi nen
wn&umhqmongmapmhnﬂaﬁwﬁﬂhdom&mMamddmspIay an

i [ ati interf I ot h mhodi
it HENPhg 1 Bl 1 e Gises mateteste g B§an P o oghempt t
sy&fhrdﬂ"fe B abdr %Qgﬂl bt the ‘aﬁtatfﬁ@ Wlt'ﬂHQEé ﬁastbfbdp??se%&?ﬁ&lr@mze operatlon

appl i cati on, e nmetadata update conflicCts with a user
31¢ heHKe .3)Ado one emgbgimenh éheaamltrm‘mgr@phmmione@plemnwb@

syt iSs S0 bt RiSE S At Rt RERHik kb Bs an yptates

frofd ths imdd&e bopy’iﬁfaﬁpi@bﬁatb lige @utamobpdi@ncapﬂw STHIGOH) atrﬂ deterrmnes
attenpt to s roni ze the user copy of the data

whegihep ali}h@hm&mﬂl% ppult See B9 Hedte (ﬁez edeppbr mqrféwnéﬂlé BFIG. 5).
oS 0 SR AR OB . o
1nt5rveﬂ'1hg caaﬁgbohm;goeap plade & the mnas’cﬁr abmssiade tupitat @slate). The
authoring application determines that intervening changes represented by the previously
received update conflict with user changes.

[0114] The authoring application then merges the user copy of the data file with
the master copy of the data file (see merge operations 508 of FIG. 5) and displays the
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fromthe master copy if appropriate (see obtain

operation 504 of FIG 5) and determ nes whet her any
wediovitsuF4gonflicts result fromthe update (seePCTHERL009/437920

oper ati on 506 of FIG 5). In the exanple shown, the

aut horin at i oes naot btaln a new up
meggedgopy therl ﬂlﬁ Ehhgesind b exapules %ﬂbv"}e&%%%mg
apﬂﬁ%ﬁ@ﬁ dRPRYs i Qﬁ&géd‘@er&% bf thed@talle infhe eﬁfﬂfn@%?éarm)u in FIG. 17.

appl i cation determ nes that intervening changes
In gaprasbaretiobys apeicptieviney sitsygrate dled wedandoaaster eores|usiog any

w t.h use han The a orin ication.
deielindtE oo BMARE o sr gy i Aol b g BRYER ppfcation
dlsﬁﬁs}g &Nl c6 Pt adticd foedélatea filoinl, and/BLRVIRA AEtheREERIH P BS tHeQfta file

FIG 5) and dlsplays thenerged copy of the data

an¢ﬂwénﬁﬁﬂﬁhEYQf@@ﬁa@éﬂ@ In the exanpl e shown, the

R R LN IR A M T

veignestahg ddtd filcagpleesnitaibyayhp Imas&t topy armlymamp@gfrmt #hytdogtent or
user and. master copies using any desired nerg

formattHg adigglonﬁ,&eleél)ggwpé/or [SY1800s T80 dif; qﬁghqopytqlilémlocked data units
I S

of BT BRL, Mp S PENGRET LRUAEL SR (P AT L ACCOMiER), For

unohatgaalhle cenfhnd, suck apastr edltSE@tmnltS heckddta tlﬁe llnestet[ @p¥®.g., user

ln apot her .enmbodi nent, the authoring applicati .
e AL PEG OBy 6 st g oca s EE e dadd ol fyhoring
apéltb%ﬁ@@ﬁ{a? d§9Q Bﬁ{)%@e JRY uRe LR ARYoGRAEAtNA and may revise the

ormatti hg additions, deletions, and/or revisions from

duplivatadats ul_uob@sed) nn thel r@p;ﬂs@@s mﬂa nmhue tuser_@fopy heg. !ndsa(ngq: content, add
o HERYHEF S Ch Pt P d ety RS bEbHesgdn

ac@2ddh3€ fvitidhé Stafe@fdd Badidti dopy | Plokk@derObhdnbes t6BBE &ita GRAIPYY the
(e.g., user edits performed prior to receiving the

firsaisercie ectaipethindh marged versipn afdhe sk file wivib the fimioysenghooses to
tion may add a duplicate data unit adjacent the
raﬁ%%kh%%data unit and nmay revise the duplicate data
uni {0Ha$edn tie dkb@pleatio®h dnBIGEIde therfirkthiatdisst is @b@yn locked by
ge cantent, adddﬁg>ontent | ock, etc

thegsgé%id&wﬁgf o9 Foch S0 chngcclhar kg dnsEions pytdred by the second
usdtN GRS 1&,%@&% ﬁ(g@&‘ﬁ?rei%et(ﬁ thd&ort '%z%r" ‘ﬂ%s b | %egtrto "lively".

copy. However, anges to t data uni't by the
A digdicatarog throcfiraf dwajummha;sﬁeemgemaied/ endsaromgod adjheend ttedirst data

fi ntil th st r choos t nmove em ..
unfoﬁ%ﬁulrlwamé fockid ) 08 B s eined 2025 T0g hchidf Thovigigng made
by WY first SscB PAYN0RCKRERYo ShHRhRERNE gustﬁersee&ﬁﬁodcaﬁlsnc%%%) dog"
and changed by editing operations perforne

by t
ha%b@@m‘hamrto "dasr). eramq@r:@nd daeugiesett loded te éln@ecamd usgrein FIG.

177 G ik R e hofing A Satith ok Efsdsss RkEMRH) BRySer copy
is gdi@eantd Wid thd mastet@ipd. Mhﬁothéﬂéﬁl%blﬁhdtﬁ aheaitSoliLHBtication

to the first user (see |ock 2024% and i ncl udes

onkyagleases heckaden e lopledidagasynitis dpllypyyinghropized hn ethete npt
h
emlﬁqogglﬁﬁeﬂ?s ‘Eh%%ﬁl%ngg gplg,cghgﬁfrﬁﬁ_cl(_ﬁ(ﬂgat@&%ﬁéé@&%g)eg% }retléjaggd.

een chan
sti [0117pC IBedadse tHchautinemgnrgpliceivn ihas fdefdified editing conflicts, the

authoring application does not continue to save to the master copy (see first determination
module 510 of FIG. 5). Rather, the authoring application displays one or more alert
messages to notify the first user of the existence of the editing conflicts (see alert operation

512 of FIG. 5). For example, in FIG. 17, an alert 2017 is displayed in the display window
25



10

15

20

25

30

17. In one enbodi nent, the authoring application only
rel eases | ocks when the user copy is synchronized with

WO b@orassier copy. | n anot her enbodi nent, the apCTo8i009037920
appllcatlon onIy releases | ocks when the | ocked data

d I th t th
20§<3Iq+8 E%%t f‘gto EII%nfrés)e?n% f‘éﬁtﬂ%e{ lq%gl'wnﬁ%%f%@éﬁsehown
ther s@itﬁ@&ﬁ@() 18 Ql%é Ths g@eﬁ%ﬁ@te@l ﬂ?mﬁi&ta{éocﬁé ?&s@ﬁ%@ ok 6&tihQBodiSts. In

dentified editing conflicts, horin
otlap plmboxameots thosttnadrar 20Ht inayibe npdaéai/te m«hcath e nna@temf updates

f t  det t of FI.G
et SEieeh st R AP & B oty Al ohes such
infétr@dtion"BS S@AY6thet EmP&ilbits! iBerfty p&tofufkets oPindidi® may provide
exi stence of the edltlnﬁ conflicts (see alert

notigsetighe oxistene affediting cosflictspg thefishice, in FIG 17, an

al er 17,1 i

ot AP kbR BARich L0 EL IR, legelRIRED 5% the fir
use& @ FlG Ct7sto ehablt e @Kﬁ%h@o%ﬁeentd@ﬁtlﬁmﬁg ttSediIaﬂhe A6k 8ile

al so has been updated to indicate the presence of
wigpg Ylﬁ\glﬂ@éﬁflﬂw&% aud reviewingdhe editipelPordHets (sop ecogd getggmination
rno*?iﬁ[ isTﬁ@ﬁrspﬁséﬂ tc(ﬁgoseotg cgﬁjt'nﬁl%teﬁltﬂl QH@@ Eﬁg with ut

dat e at have not yet been iInstantiated, a nu

rewnéwmg ithd e‘dytntgnﬂ‘nlﬂncﬂ Gee deninut opelatiar 5ot dsfeE'ICB 6): hThe ﬁrst user also

ornatl n st nbodlne .ot her _t
maﬁfcfhﬁ?sé’rtt) §°¢ S?t tI“hIfI’ugé ednﬁﬁ‘% %#0&3 9 éeVﬁélt 88 digipe porflicts S review
op&%ﬁl&{ SIS G, 8611 inl I3 BRI &G Ssefe@tl&hsf the 'Eo':gtglé"ﬁ?eﬁrface 2015 also

[0118] The authoring appl i cation al so presents a
actiagrylagsuimmay faedove20.Y). tToe fins upérmeay ensinugé to qitChe migrged version

t he user t.0.choose between continuing to. edit ..
of fR3RlER s Maer Sl R GIRE PR EE o P Ve sfiichgrics.
t he [@ﬂ@%l T eRAbIcGrScchSBE whRAARTad RS A ppat At MBOkRement
514 e first user may choose to continue editing

they Iﬁélewalparqﬂpné 1iof KBS nelydesiha geviere peagessi 1§ of &dE1 7. cI’\Qlen the
t t

s A GRS HRIALNS (PRP, 19 L Sl EAFSl S

editiay eahflicieo ek ltsbln(geffl@lﬁlﬂhy opaatﬁaeﬁwcﬁ\ﬂlewp peorakaaplepih®ne

f FIG . nb di t f the t I
em%ﬁélar%é Cinerhe (Qes IoBir st €4 Sonk Eﬁ%ﬁﬁhfﬁgwgﬁﬂaw%zégggbgwem
theT u@ drsi 2098 d TR WG goﬁﬂInt it ?ﬁ% BRFIRORe listed

dat a f| e regar dl ess mhet er t st user
(see Ilmsbm%é af &F1Gi By anb sumdiaty mdoromnbh nbdg thqd @)hﬂ‘il]ts Mag be displayed

exanpl e which the authoring application may
(sep HEWE%]f?%gifgﬁﬁeVﬂgberatlon 518 of FIG 5 includes
t he |60 e\l\ﬁ PEREASHe 80inQlrdal 612 ZhspIéQ@ fhettﬁ& é@%rsmn of the data

selects the toggle interface 2015 (FIG 17
ﬁlfa@ndmmbhqgtl@ppbn t@eftqebfneqmtrtés m@dtWESl@dl Inj sngle@m’obﬂmftnés, the

metéézeéitﬁ%%égns géthéﬁgta gﬁ%gfé})ﬁée‘({) f%e[é %§?$ %%é‘tzﬁjez 155 a&a?tél ed to Ydicate

whiid @frfi@eef20d@nsat id Sorffh@. FospladypINiindanerdBdimdet, iRaherged
the editing area 2012 and a summary w ndow 2030 in

VERRIONCH ﬂ@qqféateﬁhlﬁ AQtpd 9 igdisatgmehathes theopdlicsingjcenteniggaplted
froggln E&% Itlsl(% Wr %of 5]&1%11’ @gtgﬂ at?;?t%tglc}égﬁglalgtl&g, or other
sudhl iedicid pr dél@ﬁo’&ﬁ](e En vglesmeltahrpugltseoreﬁhdr IdetgnamH%a tex0 o,

Ia s the nerqged version of the data
hlg%hg tlng, or other suc g 1cia).

[0121] In the example shown, revisions to content are shows as a series of
deletions and insertions. In other embodiments, however, revisions to content may be

distinctly annotated. In other embodiments, the metadata (e.g., locks) also may be
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file and enables the user to freely edit the nmerged
version. In sone enbodi nents, the nerged version of

wo b@odatsas fil e di splayed in the editing area 2BARUSR09/037920
annotated to indicate which portions of content are in

conflict.. For e le, in one enbaodi t he
aniEgies et APy & PSR ORATER 10 8h M wow in FIG
18 /RERE atahRi1GRR hdiCbhith &%d%m doRBited ﬁﬁlcefthé’ kst data unit is
insertions (e.g., via undérlining or other ormattlng
loqkeck on dwl sorver i hh Isq:c@hti ung, Aocowtirgy, tBebitst datdiuoit &y nagrannotated.

t Kk h th
e Gp e gt Eo bR aPohrGRT HEMTarRoaf® B ar vagrfy ndertined
to indfbafel tB dath QAR hhs bentiNRred altp kiR GO, revisions to
content are shows as a series of deletions and

i nsé0k22bndhe ronibetieg chitimwenaretinns alspovredisplayadd the srymary
il AT TR, G335 e 30OTH B GGG e umbcr o

coftianmotditigtlopavationd icomhidethiithin (o hidrgaisvepdionef tddba file. In the
conflict. In the exanple shown in FIG_ 18, the first

cxqyapls shewi tioRenmay %@r&%ﬂﬁn@ﬁ%}ew}q qonfictigarditiag opeierer has
t t IT1

el RChIAS, SRR ORI ON HE SEY Bl WS iving

conmo tlabedembdbnmduotp thedatieg dﬁiéhdlﬂphays thmAGDn:ﬂhlctusg sdnbam s¢parate

Fl 18 as.l ocked to the fjrst u nder ed to
froft e RO GTRA S I ppthds Seponmasat B R bR S ifigs the
cofflib€n C? &&11@%210 %ﬁ%a&%ﬁéﬂh&&l’l@&n@é‘ﬂt Eé ﬂl@et%@leefn@ydr QBRI (8Q., see

are di spl ayed by the summary w ndow 20 The summary

indagie 20XDBF1ET. 18h eInra@gthlemmbwﬂlmnnteﬂfesltsang ﬁ%‘bm@tesﬁbe
r of n ng erations conta
colfPif et Rl lUBP afoh G R pREShRY O RrER) P conflicting
Coﬁgﬁt’(@lge s&hipatia 2083 STRITRLY). ar ea 2032 indi cates one
conflicti ngﬂedl ting operation has been identified. The

| i s1912g] 2034 fisst usereof Smeraharing appbontPo Imydntepcayith gigher the

anf
oSBT % Bk W BRFAEBRE TR plel bl s Gee
obtaEBollfmioﬁlOW%!zdg ggrﬂ’}ﬂ@ dﬂihﬁlt tertétiuﬁi 1) @l[’t]?fghﬁf dmﬁﬂ@lor{m ﬁfsotlve any of
t I STIN anno e e conrlil 1 Ng. conten 0]
the s 0 %@lﬁ@ﬁyqdr(éeecﬁm driermigatidngeedide Gl IO, 1. Por
ex&BHIBLIEGnE € odlrﬁeﬁﬁ tl'l g‘f hﬁg%@l@@t tg% %ogkfé intkffhce 2615 again to hide

anot her enbodi nent ting annot at es
thecaliting @niflngs. c@lmiosmng tb tideribié catflects henares glemn@etagons fismmrthe

co§BR% R 1 St Bl Ay ERAbAEI A RuSF bk St puse e
usdriifie A0 G FAOP] 7 @3l RepIARY. ThE @M&c&on\{\ﬁet o&ist e whiil end
editing area 2012 or the summary w ndow 2030 (FI G 18)

(sep @tOprrmduﬂéeﬂ%@ﬁEI@c ), dimsaytharegotpphitaionperidd dearmyioe thet at least
Lt the.data fi
ong g borfhitlilpelsf bR YR Reg kbR mPEigifel oo fles. 9.
and tHeSirstdRtewohldakhiabeABRUD @hddd8 befwdch Geclf)edithri@ the data file and
exanpl e, in one enbodi nent, the user may sel ect the
resplygs @onfligter f ace 2015 again to hide the editing
f f .
ggﬂ (tfzﬁﬁ o I?lg,ﬁ]{l th@ dlp_Jtt ggertrﬂagr n;?r?% %h&@cﬁog{ggx 68cehl6t reject

coigfihibiingli commdnt oﬁb@ﬁﬁnﬂ@eteof h]nd&leteh&)oddndnt e Gesntibdratsy select

wi || cause t,fLe .. . ,
content displayed within the editing area 2012 of the display window 2010 and may select

r—r_,\

an option on a resolution interface to provide instructions to resolve the editing operation.
For example, the first user may select the content on which instructions are to be provided

and may select a menu option from a resolution mention 2040 (see FIG. 19). In other
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user interface 2000 of FIG 17 to be displayed. The

synchroni ze process 700 woul d end (see stop nodule 714
wWo@RoP18a54%), the authoring application woul d deCEURI008037920

that at | east one editing conflict remained unresol ved

e firgt determ nation dule 510 .of FIG 5), and
dimans fhe Jgr%&usmﬁﬂp@g@qeﬁnﬁwsalﬁrl@n DU g RaeR e of
raﬁﬁﬁ@hymgg&ku8&>the data file and resol ving conflicts.
[0124] Alternatively, the first user may provide

i ns 1{012& i dumﬁleteaalapbepowo in FEp.elO thedirst uset semytsc(em hiction

. Or. i mhodi, me the first

indifjs PRLD S LiFanS! e i S v ATC bockt roieh ShpalbsH me

res@Ritidn Menti 2040l v Rkhayundbebaw, 2QL6rdandly, TRy aiedraht appcation
option on a resolution interface to provide

detersinesdicjugerdhas 9ot revldoe insHactedis o iU fe editing fsee syt

aeGH IR bR PERL PR D B Boba M s B &

1mplemenocmeramnf7rlo B BIG EHO |Inl bihen enﬁbdsumﬁﬁtszﬂié Girdtsie@ rdyChave
I n otherenbodj nents, the first user may provide
Sel?‘ﬁ%d plb e difeamt padion o themonfliting camsiher type of

r es g}%@l g)ne %&%ﬁ)l@ oée@ﬂ)y Wﬁlg%%ﬁfl alltlé's e%aga??ﬁ%n%%é%rm the

st user selects ection
reJB(nId)InGJf ah&@ﬂefé)ed@ofmmf thocdrifbetingf conteat sahé fe[]emt prmgess 1200 of

L B B eSSt P oh e e LSOl
combiig Eﬁé@il@&@@@l‘%f tHeHRHIAY NERddWI L0 SREe a@a?n (ﬂ%?atlon 1204 of

provided instructions to return to editing (see first
Fidet4r fhaauthonngraphliceticiogsodetEn@nesnyeadricrpenstionmeodule 206 of
es@lution instruction (see l.ement operation 7
Py B g RSk o RSN AR o PSRl shgneine
ad &l igetBé dah filOr Aécoddihtg! ®BtauMeFihi applRhtiéMRntRs thegtlcb@d
content. [0126] One exanpl e process by which the
confliethag ¢igena hion @aﬁmeégﬁdf@ymp@ pf be datatde (ssf exnevsropsrationd 208 of

Flé e :Itetﬂe 881%1% 8@@58{501{ Ffd,:x%%mef AF? Eﬁlﬁgnt%%{}ﬁe&ﬁetéf tﬁetﬁ%he reject

re) proces € au

praap 1200twonid hamrendsd titkowtrantdeihj tivssefactuh obhﬂlcaﬁg eaitedt from
(gfnflicting content in the editing area 2012 of the

th mnndom12010 (see clean operation 1204 of FIG

14) r
by TSR, g e oo

detechinenthadgdeat ownofrtbs idehefied etlititecadli@s tanthicounfresottadrigee

oA SR Rk AT DI By e BEFReN Prdoss 700

Byqemﬂnlng &ﬁmvféwrs&tss 0@ het HR: 9f c‘ﬁs&s%lt@ Rofnut fﬂ@solvmg
frle (see renove operatlon 1208 of FIG 14).

edlttlné cemﬁht:is g 2o p@naﬁhmvmw)rﬁ@@w 7e®of F16. g mheln ﬁheb@ch@lterface is
t hen,.t.he reject have e
cofffff pematingCd Bl iihalt SSTERunrERe M Cutr Ry SR nide
thd dueritbadoaflidid & anf Gibely RBeicuhg tHégo%gle il fie\ioesy process
700 of FIG 7 the authoring application determ nes

t hat 01281 | EXGt2byhevstthe wer iierfce 0B akierithe Aest eesihps wjasted the
selgﬁg@b&ﬁh&ﬂ{ ol e%?fjseé aﬁﬁlay operation 704 of FIG. 7). The rejected conflicting

content has been removed from the editing area 2012. Furthermore, the authoring
application updates the summary window 2030 to reflect the resolution of the conflicting
content by removing the rejected content from the listing 2034 within the summary
window 2030. Because the conflicting content was not completely resolved, the

summary area 2032 remains unchanged.
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second determ nation nodule 712 of FIG 7), thereby
restarting the review process 700. By restarting the

WO ewpasusps ocess 700, the first user may choosePCDUS2009/037920
continue resolving editing conflicts (e.g., using the

reV| ess .700.of  FIG 7) while t er. int rface
&@%f &P@Hmﬂlﬂgf"ﬁ t%??f"}qv%%m%%gﬁgttp%ﬁ &2 app lcatlon obtains

an&h@reé'ef‘@it 1h¥tﬁlc¥10n§ Remfthe Bbst USE r(sé%%ta%h@ﬁb?@tldnw dol e IGh¢) In this

editing conflicts at any tine by selecting the toggle
example ppplecation 1he aftbardg) apph@ﬁo@@@msﬂr&p@ousmresolve the

interfac 000 after. the fir user, has cte
rortlh Bl eBRTielRY porfitnbob Sfimut F1oe2l i RRal Sl Sl
intd@4ec @056 Wath Which fiRerikEiseEmes prRit resdlititth iBQRicEBhs Pasfic

been renoved fromthe editing area 2012. Furthernore,

authpeng apMiseiiony Hmemiamqrblﬁtm@@%x%ﬁ) i lBenanurtistng resphidenoptions
(e. %ggc%eﬁtf éégcft e%ﬁ%w ng trerﬁtg ﬁlragtta{elge{hea Jactegt[e[ %%t%ﬁéq@%ctlng content.

In bmesémbtgilﬁeﬁmm aluthoRink Iapplaum Eibspluy@flﬁ\ﬂe%@i%ﬁm ilBecfactssE 50 when
t he confllctlng content was not_ conpletely resol ved

theryser selgefregoptligtiog eé@@,@oméhﬁllﬁgl&méﬂdﬁ@é@ thepupgjary window 2030.
In w*ér%ﬂi%gnﬁ\ér{t) hché Qﬁh{) hgétgﬁlerﬁgy IZ% ta¥ ttlﬁtere?d{ﬁtﬂ?{ infface

application obtalns an r uctions from
208heithinrthe cdisieg afes 2612 bthan nordpetirgg ¢onren? BGetettel M@hi jhe editing

arch Ok G PRI TGS QST B b 415 st Ypeof

res%ﬁfﬁ%h i EirG tG SRIEA resdTBfioEhIRBns t@e agthérlhé h}%ﬁfcﬁ@i’&?s

anot her resolution interface 2050 wi th which e first
usel0k38y pn BIK& dd, thegsenseleots (mgstvntad@tlghi_rmouse ctitlg via a left mouse
cliagl; ‘ilg\g?r{g ﬁgerag k%gvtl%egsggqc{f? Gi‘ab%ne 3 %*éjflg ﬂf\lélnet‘detflé geglgaé%{qg conflicting
coit@ht@Fithin @cClisting P04 FEMY siimdfy #i@ed Adpaae Rélcéth ehe accept option
sel ected conflicting content. In one enbodi nent, the

on ghy tisel ity mspsiace 203 bte- e uspizihe cunser 308b| ?F‘F%d&mgly, the authoring
apptafibh A AR S eS8 i RO prORC BRGNS o Bl IR Gt

conflicenad ketrnaokodingEsde, detdimintibhatodolg 7B RIFFE@t 7)aumdimylements

di splay the resolution interface 2050 within the
thegagrentiigptaren ésqznmﬁ@ﬁnt@@ﬁﬁﬂpet7ﬂ%9 Entant is sel ected

Wt g 131 h@n% Q o &8s %%lchltﬂe aq}thﬁ‘énsgle%ggétﬁ%%% accept the

however, the t user y use any type
selecﬁs@bcmﬂlamg qmtnmnf ackideothpraowiptpracesdll00 06RIG. 13. The authoring

instructions to the authori | j catj.on 0130
ap[ﬁ}CéIOIQIiGmQVﬁé a%%t}no%éﬁog% rgm(tgg équ(g %P 1 t}néﬁ%n isge Qlean
op&laﬁ&ﬂ(l 104 & AG efy m%ﬁmﬁh% afplidye ﬁ&eﬁﬂlﬁés th@lelected conflicting

ot herwi se sel ect's via another input device) the

contental 35 ingprigd mftp itlet dqﬁ@ﬁbdmee(}w@rmmmn mddeld | 960 G1G0EY.
Ayl S TR AERBFEH BT f: SELS5b Bt RrgRaRY | g orpic

13}. Nig tietustsring i Plicatifs tiod detdghied tHeoaficHAE to@ient was deleted from
(f%élcatlon determ nes the first user did not provide
the W&i

filgethicn e audharingapp heatied iwouihavs el cted: the sonfligtérg gomtent
t tii g,708 of FIG 7)
frohf’t&@%ﬁa %és(e??&?ﬁ‘% Oj{:emt{)&? lilggtofﬁﬁ{i o | (see inpl enent
opef@k32pn Réfbniaf td-th@revipw prétkSlT00QTE1SX ANt euthoosessplication
by which the aut horlfpcg[s appl.i catian ({r&y acce t t he

detefmines no more editing con remain unresolved (s¢e secon. deterrmnation module
712). Accordingly, the review process 700 completes and ends (see stop module 714 of
FIG. 7), thereby completing the review operation 514 of the synchronize process 500 of

FIG. 5. The synchronize process 500 proceeds back to the first determination module 510
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sel ected conflicting content includes the accept
process 1100 of FIG 13. The authoring application

WO etmouds4any annotati ons fromthe sel ected conPCT/T8100¢037920
content (see clean operation 1104 of FIG 13). The

aut horin pllctlon determns hes C
at WE’HP (thecy %i‘ﬂj Estopebtermigs pgtheniny lfttﬁéteéltfqa qenflicts
refhSB6nAeL €L nati on nodul e 1106 of FIG 13).

Accordi ngly, the accept process 1100 conpl etes and

end$0 ](3§d3e Sgtce phenﬁlduu@r febalFedpll Kedtifig@yditing corfbcts in this example

t . h det d th
o TR Bl oA RS P et Rl G
unRYSINEd. | ABcorPRbIyC kia@hoyiay |aﬁpﬁb@’e46n eiedcRE Rethtemaster copy to
conflicting content fromthe data file (see renove

detgpainawhsHcl addtioal ppdatesimy aviiphBApeortbe @ﬁqqnd] geteaninpgon module
526 Sﬂle 2 2355 : on%gﬁ%oégl%lpgie‘%’egh%en%ecoﬁlggl @ﬁtbli]eo IEHGQQPG s(%nchromzatlon

pracession dyﬁleeB@dhﬁ@d)b(ﬁleal&metgﬁdhdjﬁvenpﬂaﬂ@t IThe newdipdete includes
712). Accordingly, the review process 700 conpl etes

any HHCTEFRIES Flvagesags sieaihe plﬁmvéﬂpflﬂtewa?))btatq?ér épy conflicts

soERBL SR EE YL RCeL L B b adbo L er PR LBuinin

upqiutemmeld‘ssoﬂrang aﬁyncteh‘eﬁéd afcmlﬂlcdmeeem naitli than firsb dsdr dabSikaitved all

he .aut hor | a C ter nes whet her
o P BABACE by ERRATY e Pl P GO L st o thigaster
copy HCRe lilvg i rst user resolved all i dent ified editing
conflicts in this exanple application, the authoring
appll@ ln%i i OYhaheghe puthorse appdicatmm @cﬂ@rmmﬁg np@ditingaogflicts exist (see

resol.ved., A di\ngl t he authorin

fird SR Bt PR BB R o R FRE Th Mo b SRl il spsocond
deﬂéﬁﬁﬁlbﬁ(ﬁn @ddilti5008F FUPOR! B8 aathBrify applRBiéh &eﬁ@@aﬁ ti®date from the

second determnination nodule 520 of FIG 5 | f
uses@apY footha Imaise senys(spaviercipetsiien 92l BIS.¢) te prmpletse

e

syt?c%?o%hfaglﬁh %§£Hﬁq§elgil}%%ﬁ§&ef leeg zvﬁ%rp 3 g&@fe if (?ne dé?jn‘t%dnm@[ﬁdthe
authotieg u@hca@omﬂnay\g@ﬁl thader sofci itshatipstew Osteragp da‘tnee wath

obt ai ned. Any ?]gfllcts stemﬂnt%from he new u date
insgughignsde PYFé'&’“é% in3stes seRy - Anrathengmbodimsple the aythoring

apﬁma?i)ﬁ‘hﬁ sUROH sretada ﬁ?&ﬁi‘té’ %nlﬁgsg hb\g?lﬁa[ﬁsef €dg3g dlffgrs from the

conflicts repeats unt| ser has re
maalel cggdi.ti ng conflicts between the user copy of the
dat

e he current state_ of. the .of
C e Tl A GG A Gl R R i S B e SR Y
apaetaesm&eéssﬂmya@wdd@ %&%ﬂﬁie't& iR rﬁa@t&tco,’p§ eRchihdidic operation 524
etermnatlonm)ueS and” no new up at es

of EICe av &pf ezbilrreole{ seElGelofiy s@?éusebawﬁé% harbasn dpdféecswondlfcate the

oSS hieoh LB BALA5L08, FEChERL SRR, BeA0uPBHE Bcaion ao
maYRE Ay 9al&2 Fifow2 680 @hcmlgcmsﬁu@%@ cﬁym@ﬁpl@m Ziatonen
of the user and master copies, For exanple, in one

emppgipnhike alert mandaye AMHA may Bspidedaitheiex {atian 8.t fredicating

t
oSSl SERIL 0. SIS Sk IAGE 9K o 2020
is emoodd frentthe Lkwe idtbitfiersintg no editing conflicts are identified. In other
embodiments, however, the summary window 2030 may remain until toggled by the first
user.

[0136] The second example application, in which the first user is editing a data

file offline, is provided in FIGS. 23-29. In FIG. 23, a user interface 2200 of an authoring
30
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application may send an increnmental update indicating
how t he user copy differs fromthe master copy. [0135]

wab@astshor i ng application alerts the first usPCT/WMEE®NI/037920
t he aut hori ng appl i cation successfully uploads the

apglfe 3%%&3)(168 FgPBY er ey 5??1%5@3%'2&%&%%@%%% s pTaying
coPkS riRsuee yl&q% &Qa T'l?b b %gﬂnﬁﬁﬁlﬁ tédjﬁar%@ébﬁov\fﬁﬁ% command

successfully transm tted. In sone enbodi nents
opaershard agfatap phi WdRiindicatingo statys off thplsey capy af e dataifiiclofor

2060 1 ndi cat,i t suc of the u
exERadh o e B0 B Ssnt it i Bos a0
expliersd i ethe@xBmplel SAEWE Athb BEHE ®AS LTIEAREREtcO thetflist user is
upload. In the exanple shown in FIG 22, the summar y
edifing 8 WerXoRD of 8 deterftly effling 6o fiheotivemmynigaivelycenrscirgddo 2
0 i L ; fli e
stogar%ggigi{nﬁ% E?)gl’%g % gkv\%\?/eté r%’oﬁ ﬁetjhg 8%%}3 f{rlé qﬁ&no!%tﬂe %%%%S a lock 2222 on the
firdt @amivnitunithih tHeogighpchréy22 12e Adcbﬁdmgly‘s ahe at0d3ed ap'Bhleatlon inhibits
second exanpl e aF plication, in which the first user is
f

theeféfs'ft‘ilsﬁ@framcf‘éiﬂt&l%‘t Ershflpeiunl, is provided in FIGS.
2 o L o o QLS00 e v i
fori axainphh ngngtheexztampkegauﬂroemg&d@sm(ﬂhbf&"ﬁﬁng totheerample shown,

the e g LSRR e ot v s RN oy OB pglacd At recly

(sck Relt ALrhiih 30652162 394 ihNL Sin g IRY z@ﬁz bPe dR Ay MinBow
For exanp e, the user interface 200 be the same

208y Gl§eR4iiusenfccditing @bartg‘es Flade bs: tfuhe fﬁr@ﬂ@?j tol the ubre copy of the
nd| th
o RSB i o S 8 0 P Bt B TS bR 3p g i 1
otk e@bodil@nROkowORIURE At 1368 nay TN eddcldreb Bed a3t/ @dieted any
device storing a mast er copy of the data fil e)

Comﬂl@it%émet@@éwﬁh@ the nssE Ro Zheopatahide.f i rst data unit
h
o DR R R AR OB i B o

aplﬁdjatlbﬂﬂ garinbesyhichdhizdatleckiriyticst fdd 1RSthirdiataauith dn iong ernbodlrnent,
plicati on enabl es ed| ting of th? user copy of th

t eo?ékﬂaomg@p igagien stesgrihe | OCngr‘wgstt theans leeaerlnGr i Such an
emBb& ? tﬁ@gltfp(frn{;gl ?{phg’atloh ef A @ﬁ%g‘ﬁcﬁ a?cnﬁl\ﬁqhe {hlﬂﬁ dgta unit. In

aut orlng app on ena rst user to e
andther ansledinapythofiuthheng appilcﬁﬁd)reddas @ot yttofe ¢o mdktthe third data unit.
Wi.t hi d| tin

operation 304 of FIG 3 a 2012
in SR frfeo ety Nuihetiow by oS 35 1ok et Maf B Fedust cannot
be @ﬁi&k&ﬂze@l%ﬂ,@f&o y,kib{attehﬁmfg&ﬁeg&atél 88t nfaf r&ﬁlﬁ ik 2&ifing conflicts.
copy of the data file. In particular, the first user

Fohths patiwees vatb18§émneh¢@esll¢a@onnée pitheringianpdicatiin stores the lock
he first user may have

reydr ERESTIE M S SHRIES bt Sont ent or oy adat a

Wi t D140 hen FRBI25¢ eRYaubiorin aﬁﬂa&aﬁoﬁ bbins[UPdA8 inBrREAMS €
the first user is editing the user C%ﬁ) of fline, the
intgryemae iChepeap praie i the masteh aeity afyihe Arte Rl Eeareceiyk operation 306 of

F1G eﬂu 85 tOné Qﬁlb&nﬁlehb Itl{edau%trﬁg %Bbﬁcatlhﬂ r&3feE [H%qq)ldgt% Weter 2

predetermined interval of time elapses. In another embodiment, the authoring application
receives the update in response to a request to synchronize the user copy with the master
copy. For the purposes of this example application, the authoring application is assumed

to have received the update automatically after a predetermined time interval. The status
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t he authoring application stores the |ock request

until the user logs online. In such an enbodi nent, the
wa@eiaohas4smgy application may display a | ock ar ouPdI/UB®09/037920

third data unit. In another enbodi nent, the authoring

Ii tion does no enpt to |ock ird .data
£ ot Gt ha@“ﬁaena%ﬁdﬂt?ﬁ.lﬁgpépﬁj d5iFg an update
ha@&%h%&mh%% first user that a | ock request cannot be

synchroni zed and, accordingly, that editing the data
uni {0k#dy Mélsanl the huthewig appdicgony et aves. th@opdateh éhqcmxtlpvsgs

f t.hi { t h Ll
anheglig S B R TG oS Loy B cp b SR B G DERssr ey Ba e
redeh%d RP&Ater 11GRRMitilglbAf]ctd it thren ﬁ}%,aufﬂb@mg WppIRdatiBs instantiates

appl i cati on obtains updates indicatin g i nt erveni ng

theghetadais updades auépredisalinbice HPEBPYPBRLATERRATEGE B). & qréléeepurposes
of { & &a %oé’p%ﬁl%éﬁo%” h% hofmn'ggI gghgé)tlon h?ﬁgﬁ}ﬁedg{m{ﬁ% ??Q&ed a

orin ron-r I'vVes ate a

Coméﬁd@ﬁeﬂé rimdieadmgruhemgea IrnanE td therhied ams asit, \izlmcla oerifliets with the first
embodi ment, the authoring aEpllcatlon recei ves the

usqys degkereqvest 0 fisridid dataginite ver, @eslgmiéwrd@ﬁﬁ et ipghigate a lock
arot&ﬁ& h&RRY d atlﬁltt(F S MRSSiflr 1&% ¢ IhO&dRHE ﬁﬂ?%taotfnlt when

I's exanpl e applicéati on, orlng application is
madm@uhe odit enchaubecquentdy robehstchire llmrltat Acenrtinght iteatuthoring

ter redeter time i. terval The .st at usbar
ap 30 foREt SIS Bkt 0 HeiiAbon fpdioa cppprvise

1nﬂ1@1n&§nﬁa@10h%@ﬂfé% @a@N update has been received.
41] Wen the authorlng application receives the

updz[aneIZ] t HneFIa(&ttZ\ﬁotherfgstappﬂ ¢opatito e terageniesicakiet Hegs online)

ny. editing.conflicts .exist, between the.user co a
on el a0 b6l S b T e 2o S i e
fild WA thd Qe gy (8 spikdhal ddfation St BRI IFRG €3). t Mne embodiment,
net adat a updat es autonatlcallg (see update operation

thezpghasmgrpdicagipn implements theisyme @glz@fprQ%ﬁ%S%&Sélﬁmnen FIG.5. The

autﬁ&rﬂlé @}lfcgi.nOn 8131&‘1119 n[% Hﬁ(!at& gtle: n%sttér C%P{h]% %ﬁrc' (I%ge CPbtaln

ave r erved a co cat

opér@tléthﬁ()ét) fand deﬂéﬁhﬁeyWhéthel\l\&ﬂy(ﬁdltﬁigrtfohﬂmtﬂemlt ftoﬂhhﬁe fypdasd (see
s | ock requegt for the third data uni
sindh

id@@ﬁg Rsepiton S&éé ¢ cxpnle sy theuth Oéf%uﬁﬁ’ﬁ}l??ﬁ’@ntdﬁ?fr gt obtain

Bk bingt3 B NAYR ¢ ?%é‘rﬁgst&fb%
anfﬁlr dat%ﬁz ﬁt Qﬂ? ﬁ%ﬂﬁh%g%hgvgg%?aﬁ% su quentm/’Slnce
therle$te@dad) t P dutiwicing a/puphcmtldn rdgﬂeprmnbhélaaumtdnmmmgchanges

r e t he f|r ser wt

t d t
rerp R DY AR ORI f s e P g e mitsaopeh St to the Hird data
undt\&nddt vath R8r élfan%n}fb% %p(iﬁé Rck kQlédlfol the HHlifd da@e@unﬁ)h e

first user connec O the storage device (i.e., 'logs
onl (B addic entbhoring epplichomaiich orcrgny tagorct eentyi ofrihe @ata file with

h
nfp e R AR 48 culEs UREHIGRRY BLple oy 7B Bsnlh Syne
m&ge@ copy of tHe danefilend i fireniser. tIn@h@estaAQé sHpvanEld a@mdrm@
i npl enents the synchroni ze process 500 shown in

apmicatipie displervihic mecragshbyarsian pbihcslptadilain te cdismarecs 22r18rw FIG. 26.
R o A ARG A8 PR ALY P
any d&lﬂeﬂ nigrgmetigqup dattiee Coheple shown the authorlng application has added
new content from the master copy to the first and third data units of the user copy.

[0144] The first set of new content, "TBD," which was added to the first data
unit, does not result in an editing conflict. The first user did not edit the first data unit.

The second set of new content, "Jump, fox, jump!", which was added to the third data unit,
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identify operation 506). In the exanple shown, the
aut hori ng application does not obtain any new updates

W@ 2009/13458® i nt erveni ng changes have been nmade PCTI/URE09/037920
master copy since the |ast update). The authoring

resPE gl i catj. on de ie C}rji réq ng ? a\;ggg@%{‘%@@‘é‘?&@%{ﬂ@? el%dedaéa unit. The
otePBscR 48 ‘Abﬁ%‘ L& theltRird B?tatumt rsﬁ!lcg e dinisky's B@H %qugl%t has not yet

wi th user changes (e.g., the lock request for
be¢rhiyndhrdatzad wnthtthe m@@iﬂ@]pymr touthh edit.nHoappdni siatd tha update does

th t f t fil i, he . .
nof ERaF PR R ARREY pF and B aRRE ettt sk S mpigrained
ardhd fMcGhir@ da@n@itdi spl ays the nmerged copy of the data

file to the first user. In the exanple shown, the

aut hok45hg Bappise dstqugioraigapplspsion has ienigfiad aneqdiingncapflict, the
h
autlh 1t§1‘ % 1c€11!1$n g néﬂ?%lglﬂl%’] J[onsgvg ?@g %%%%r F‘%}F (II % fgé?gef‘té%mnatlon

mddh& eyt P&GdS)T&Edtl@a’r tho puhSribig hifydicatiyh disslhyeshertmge alert
technique. In the exarrRI e shown, the authorjng

MESHASEY ORtSH th?afgsta@a%f R FXistsngcetfithe editing P@ﬂvﬁ%@@fs afegperation
5 1% 8f FRT 5% FSte | r S lé i Fg% %t &n ﬂ@htﬁl@ﬁs (}1%9 géﬁqgﬁlﬁg(ﬁ%vl\%wmdow

set néw cont ent
22 lilgedfdrm thh éirdt usestof dat mesencd of aines: moflictesinlthe exungrie shown,

editi The first user d d not edi.t t.he
ety Bt 2880 s Bl 1okl olidhtp s thniotnsR OLRANG sopficts. In
otHeP émbbdﬁfﬁ%hts thaRIaGl BARS2 AOded bt Qi)&a!ﬂ@d fohhdidatd @tnﬁrnber of updates
unit,results in an editing conflict since the first

thag Seve mtt yenpee dustantintsdka tirebarteif editidgcanflinstidenTified gurtegrer such
t he t i rd dat.a unit.sjnc

infBiFhioN du LSk s Podinblf. b Saf NraIg ok iRhicts fab Boviae

noSYEMEOBtizeskcwiflelitingd@offBRtsab teoft Wek.or to the edit.
However, since the update does not indicate the third

dat 404461 t The apiberegiapnficaies Hee pigsws a fogalefinierfacq 2 tg the first
uselé%f FIG S2 eﬂ!l‘tﬂ%: ﬂgeﬁls‘&r ﬁﬁg?gerbeet&/@én ngt?&ﬁ% @é(#lt th% (aa:t%%le

ecause e au Ing app |cat|on
withdiit \ha\gmcgané tditihg cérdfBctauhdosvigwdng fifel dditaigl d@nﬂdm@emmond
ster copy (see first

continue to save to th
de@@?@%ﬁm@w@% 3% eﬁ FIG 230 The fipgt @serghay ¢agoprsto copfigne editing the
da@YhORKith DS r@ﬂ%ir@?g}é t@{}nﬂ% SRLRYS S(%?%g?ﬁ 1{%‘1{ pRrafibf 5l 6 ofF G. 5).

nmessages to not Irst u exl st ence o
The liest @dértalsogmayoctdos € tosselesethe adgld intpeacal th(FBG22of to Fév@al the

cdihi spEYieR (AT REAPSRIS) 558 RGBTy 3350 0 s atpsloction of

theftbgglé uﬁéﬁ'&ce(ﬁzlS ARo @E@@a@&caesug{mﬁglv&lh&gw 9@36 {sb@FEG A79. The first
the exanpl e shown, the status bar 2218 al so has beeén

us&um?aft @@tltl@% forediitdhe wergded vprsageridhe dita ébh tegwrglespaf Whether or not

enbad t.he st s bar 2218 may be
theu%at ?SSHC]%OCS)S?S tauVé“{ﬁ‘e edﬁﬁ]ﬁbcgpﬁ]c# updat es that have not
yet [beED iOhsteathpRtRebesebWwhkarthOiutestiid agplicahl m@;}t Snplement
identified, or other such information. In still other

thearig i apEFRUION S48 REF 16 \pimsludes the spuiew grocesrdi09iof Fhgy 7. When the

RO ET MO Gl e S 0 AL RN L Gl
collis® t@rheaseat (se@dltspigg bperﬁﬂiﬂrﬁ?@&tf@l@Z 1p Hcﬁ ekin@ple] insdne
0 choose Dbetwee

emgggi;qe:qgls?'llﬁ%rtgztga {Qgg ezlg?ela %9@6 } ﬁusz) its tile display window 2210 between

the editing area 2212 and a summary window 2230 in which the editing conflicts are listed
(see list 2234) and summary information about the conflicts may be displayed (see

summary area 2232).
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wi thout viewing the editing conflicts and revi ew ng

the editing conflicts (see second determ nati on nodul e
WG 0908458 G 5). The first user may choose to PORUB002037920

editing the data file wthout review ng the editing

o r stk an Grestofs cHasebeCa s BRaBys thangraghy@ion of e data
fild eﬁ{deé'na@l%? tRaker oty @) tht ﬁleféae\dev%lrm&h eln%ghlte'eﬁg)odlments the

conflicts (see reV|em10perat|on 518 of 5). I'n one
mesgrislodirnemof the dhiedilé dwplefed inghe edjghe alreatZéii acaanQ@les to indicate

also ctivates a sumar n se
Aol B Fau AR or 0T SHsgfte O haS FrubeGirefiits grecd
Vel@fonth ehd@dtafifd ik endraad &) RaRaRfwhvaRk ARS coarlidtiab cbAent resulted
first user chooses to view the editing conflicts.

froppmagtiomn - exarphderivring es ethpyfopmpiting fhat eplemhbighhghting, opacity,

or AR ERTAR Y TR L BN BRI B AR, il cotor
hu@MQmmgﬁbp&ﬁhecﬁ@h&hﬁchQg@ﬁ@ interface 2215, the
aut hori ng a icatjon presents the editing conflicts

to {He9%sér Ph@seéémﬁ leshruy. Bp Sk driginttolecypoteppfainzgny qdifing
|
coftiEERY e SRR LITRRY 3y S5 G SASIRERE Aumgpinedy
thet fivst dadd tning et eenc22d® Bindscaoslidatanyit wiso)doey 02 8@ntain any editing

ich the editfing conflicts ar i sted (see

conf So himiegond 47 E ot SRS RO Bb AN PG i e ddta nit,
whiiSiR sRAEiSla{ REEedSY TR Xt BlcB, Els ZR&ANindddd 4&ic At HRBBIA! has been

the editing area 2212 displays the nerged version of
lmmﬁaimmlﬁwﬂHWGmand enabl es the user to freely edit the

e s on sone nts, .the nerged

vor SFESAY i pRerab i B o T BR E Bk Sont R RRE rgmupegeer
cop2ikanh&taRBN Qldabrﬁggdoﬂslbr nelilg aﬁr%té(ﬁﬂgqnelpﬁéitb@ B@nfﬁéts allows the user

content are in conflict. For exanp

to wssdandehe staterns thasmgser apey F e @ia flh@@nd étfébrmqe& betgveen the
rna@l%P 8(#1%; 31(21 tfl@ u§e§l gé{éﬁlt I% ome?%ﬁl%rodﬁlpe%tsc ngtvgve(ft éo%%lc(fﬁ’lgtcgﬂt%nt

orlginb&ﬂig fromrtaé tnaﬁtgr cdpghaycied @motanddodsl w@hztﬂ O”tgn thDaOf thy conflicting
or other such indicia) or deletions (e.g., via
coreRt; frasp Hcolgh<Pdr ot her formatting, font col or,

hi gm 59t TG coMRRG é’dl : &aﬁfns K6 &1?# é?l)bg tho %ﬁﬁlnary

In e exanple sho rst ata un
window 2230. afhe sadinbdrn greaé’ﬁﬁ]l bEths redohamntitterfh¢e mﬂlcahas Ehe number of
I s.l.ocked on t t he second u

col D Re RS SN e Ga b e e RO TR oL Ge data ffeln the

cx&BFIORRbWR R Wthadl 3@ mqsndﬁ@étem{bt @nNicAnY c8fink| Io[agratlon has
conflicts so the Second data unit is not annotated

begoidentifindt drie linting 2234 ¢fethc pimgaiyayiadomiZ2 30 displabs the conflicting
sho as | ocked to t

cofifh PR tRECFRrbE M Tiabk p2entiews b8 oPRElnY gl Soparac

frodiht nohR&Aktih® c&ﬂ@nte M bt Rinbo@ithaht, &R fitingt 123G annotates the
cont ent orlg}natlng fromthe user copy is annot at ed.

colgiane ey yldw@m wheshg dhaedniit as Bscriqdeaded delstad (p gt see
ma"i‘élh %@g 6{‘@@12‘? {Pl‘éreé@&g;ﬂﬁehﬁ thel sﬁhg 2?%}8 éxﬁl%ﬁggs%g r

a f| e an erences
conﬂlctlng content to indicate the origin (e.g., user copy or master copy) of the conflicting

content (e.g., see indicia 2238 of FIG. 27).
[0152] The first user of the authoring application may interact with a resolution
interface (e.g., see resolution interface 2240 of FIG. 27) to provide instructions (see obtain

operation 706 of FIG. 7) either to return to editing the data file or to resolve any of the
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master copy and the user copy. In other enbodi nents,

however, conflicting content originating fromthe
wor@vas4seopy nmay be annotated as well as or i nP@I/ES®ODH37920

the conflicting content fromthe user copy. [0151] The

e B <o rOprAR i 3801 RGNy o058 352 oftof Reample, i

oné %%%d{hieﬁﬂ tﬂerﬁsgf 86 SclbAdhCRESS iABFaUMELash 1o hlde the editing
conflicting editing operations contained Within the

comfbiciyed disensstbabook. t he data file. In the exanple shown

d 1T op oy BB R aBe PELNS T aER TP igG Mo rHeT e 3F segot orrecet
coiBidtinOEonkdi o PHHiBAYthekBE OM b Ih U ERdnaMEe FiRe user may select

conflicting content. In one enbodinent, the listin

comtorglisilasist ayithin e cduingaren 30Hg of rn dipnlax wiprlont 20 1f0ra@81may select
an %E&orﬂ? % ?e%nfubla@lﬂt&gac%%hg B Prhokfﬂieq ﬁtulaﬁ{;nsecgpgs% \JEE[H% e(%igng

annotat es e COﬂ conte

optratort af @ e\xlampl’eemetfha weonhentelas thmtdnedn ailhdfhﬁﬁstructlons are to
deleted (e.qg., see indicia 2236 of FIG
be grYyidrarangd pydiclashin aqepl QuiteR 2AgY onBipieeh h@foat %7544tffﬂén an example

resBRAbh LAY ﬁ)@ﬁgfe@tﬂé}o )n q'h%%&%{af%%é%ﬁﬁtﬁ)‘n‘]m(eﬁa& %Oél'é;aefsro may

copy or nmster t he con Icting content
inchele a madt butsonZ2238 anﬂ alfvtﬁlol&?@ulto{l Ql&?for'ﬁh@eﬁ(zmg timogg coicts. In

the .horin lication nteract with
otieE SBPOIMGRIS} Pie AR ASE TP rovidedhe Tesalpiion instiustivpapingagother type
Ofg%ggmgﬁlgaﬂgcegih to provide instructions (see obtain
operation 706 of FIG 7) either to return to editing

t he [elddh i the capmpls shewo Im/EIGar%S tfe firktasdi selastp a first portion of
conf,licts di s aye see f|r determ nati on
nci3g gy B oo ELSfecliGE gheid 201 B¢ BB RIS Rgo) ana
scld@sbn BEYpSKlt@&224n tiRaebGutidH BidRce2@vba agaisdr 2219. In other
hide the editing conflicts as discussed above. [0153

emhpdigronts hereeyer, the rst ppesmaydwive pegvigaddhe metrpgioniie enyodesired
res%)ﬁm%ﬁ %ftgltf?c%r Ac%bﬁﬁn%g,qg Lu%tﬁ(tnj%r% p?)?@&tf de%rm@r?esttllleol{f&% {1as not

user nmy se
pr@@dﬁdﬁﬁitﬂiﬂ:tlﬁlﬁﬂ tayelridotdditingt (be: fdi ddtarghimdtiva n2@iule mg otEG. 7)
| ay wi ndow 2010 and nay sel ect an option on

anﬁg BIHITOISi BRI pluEen HBuSRd s§ed MBS 8PFTAYLT (1K @foFrlgi b

res t

Lol 5] Do RhhpRGrORE B b thobu RUATPDlichbh hif Rept he
selbgedeorgliauignmdteanthchys 'Eh(elaempt processcld 0 obtitG@.oi3. 22¢2udroring

.reject button 2244 fr solutio
plisefiby S apae) ot ienpiopane SR e e tob iy sp plean
opérati& 1 Breor384019y mem@molnﬁg lapfiRcafion XbriddEbd BB s&2ABd 8dilicting
a previous button 2248 for sequencing anong conflicts.

contnntom;enseeﬁfrﬁ o therdaga fileH{ecef dotesminagion mmi;alqolrl@émﬂ ElGhB).

n instructi u3|n anot her
AR adRRter s Pk e SR s LB So mesele LHO.TFIG.
13). Nif HGutiRingtapplidatios had dekrmsiab & teoaflictihg tomerttwBricRicd from
the conflicting content see selection indicia 2213 in

thedpéa Slgnthah yho g21213b9a ighavos kavedlctorrddbe epnflipting emtent
frof g B O Pk EAbI RuelolG08 BEPIZAAY, via @ cursor

[0156] Returning to the review process 700 of FIG. 7, the authoring application
determines no more editing conflicts remain unresolved (see second determination module
712 of FIG. 7). Accordingly, the review process 700 completes and ends (see stop module
714 of FIG. 7), thereby completing the review operation 514 of the synchronize process
500 of FIG. 5. The synchronize process 500 proceeds back to the first determination
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enbodi nents, however, the first user may have provi ded
the instruction via any desired resolution interface.

waecwonsismgyl y, the authoring application deter mP@EES1008037920
user has not prOV|ded |nstruct|ons to return to

ed't' e ] m. nat i nrmdle 708 of FIG 7
E%@%Ff;‘?é i‘ﬁi‘ég P 3R P’i‘tﬂ)@t cHAmMings QojeHing raptlicts
rerﬁ’ﬁﬁ hftds@Red 1’@h@z§uﬂ’fdr§lg aﬂahce[t%@@s]o ﬂ@mﬁﬁ@%la@dlﬁbﬁﬁ%ﬁates are
whi ch the authoring application nmay accept the

avabllbbcﬁr@d tixomadteratopy gsee dimt @nond des¢rodesionireodude 84 of FIG. 5) and,
cat |

oo fefBERe s P Rrt G e pib pinie 166 Qe ER Ry iR o R opgration

522 8PFENTS) (S &ﬁnﬁk@%@n&ﬁ’@ﬁ@étidﬁ%f HOdsePhind&aterledpies The
authoring application deternmnes the selected

conf0%531 i Age evthoung appiisationsdertedeifnstosetehadhe anthping
aplxisc%ﬁoﬁl g&c% dé)?&dm%p%at]e]tg @ne r%}i%%%ogég ce 1nd1cate %peratlon 524

accept ‘process etes
of BIGISS)( §6Ee>&hqﬂe i 81 6‘292]. IhkGtanfis badr G214 B3s bdeh uplilzfted to indicate the
aut hori ng a?pllcatlon had determ ned the conflicting
upain en puckas e teanseritiade di serac garbadiments, thepgthofipg application also

rna? %]J‘Pa{}} 1P REARR 22 ﬁ%?l%%ghtgg glé&?%sleéefq if16ad. In one

I'"cting content fromt e renove
embpéinant, dlme él&tﬁ)&nmdovFlZEO th3y proﬁzﬁibﬁ’ﬁﬂthﬁmxp}anat[tgl t@., tilBcating

revi ew ess 70 FI t he authorin
coRFRITERT PaE HaeEP I HESetho sk s58ap ERRERR T IGGPsthe summary
w1ﬁd?dWQ@3 (H@ L&A aFbrh %{%%séﬁﬁ%ﬁtcg eb @ Th&ald 1‘é1@ntff%31%|dﬁm§]c%nﬂlcts
7). Accordingly, the review process

rem@muh@ﬁ@s’etbnhh ehdsntodengts yhovmmrl e puamafy Wlt@ownBO may
|, et
rergg RO SR s TG o B PP GBSt ar s 27 and

28process 500 proceeds back to the first

det erm nati onnodul e 510 (FIG 5) at which the
aut h&¥58hg Eaphedireertts ofrthel étsélloﬁ‘ifﬁ @y il annaidedeasrif qongruser

L S R S e

prddiem pestuer orcompulcs e@dtahle mmlm nﬂldiﬁbea“smsr(ptdgmmdm be
. 520 of FIG 5) and, accordlngl , sends an u ate fr
implgmepigd in ewm‘aﬁrtoﬁ &aymdpgypd 18%%13? Sé%léfélr%“tdﬁﬁ“é P Hy§ @wument

On%%ﬁcl%va{ scfb Iﬁﬁchtuﬂ)e &;{%@5% R FINREY h& 'e‘a@sc?fbe& Hﬁthﬁscﬁ)rcument

er coples The aut appl i cation
Anatber pptidgrabwhy issfor oseor mkmemfttllrfemdumd‘lmt opﬁgataqmp loif deethethods to be

uccessf ul | upl cads t he d te t t he nast C
PRt e OB APET Bhoaspfichpn b ongpr Mg hupapnifegators
peﬂf@nfhgsorﬁgof thi %p@rtaﬁ&‘rbs BREe &%ﬁé?n Jwat&%%e& ﬁ@taJeec@llb@ated with

i ndi cate the update was successf ul ytransmtte

cadintherebifedt et b, ondn ezltammmlmnvgh@tmrﬁoaaﬁ R oortighob thvaarogram

Che ooy e byt Biogtiar Aedpt e Beddlf SRESBReR

readalylc P§ Q\dodufed by ieh afX phcvdaia HDedmBitd- é)rogrﬁﬁl oFaddtigtions for
consequences of the successful uploa In the exanple

CXQHHRR 2 CAMPRIET PIROesst rT ac §9mﬁﬁt@ypwgmw022qan%sal%%w Bi@pagated
0 Hsy

R T e T R,

insafrbihs ﬁ’&ﬂ‘ﬁ)&cuﬁn@mec/c&ﬁputérhﬁo&lsMBiQ/tem ndmputzﬂﬁdadﬂﬂ@/ media as used

remain unti] deactivated by the fjrst user (e.g., via
he&eab@P@d?%lf% ptaEage yueria yid qenpaunicatiog gedia.

[0160] Those skilled in the art will appreciate that the disclosure may be
practiced with other computer system configurations, including hand-held devices,

multiprocessor systems, microprocessor-based or programmable consumer electronics,
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28). [0158] Enbodi nents of the disclosure may be
i npl emented as a conputer process (nethod), a

W@ ooppasdsmg) system or as an article of nmanuf acPdr/@s$2009/037920
such as a conputer program product or conputer

readabl e nedia. The processes rQgr can be
mipigAMERIERY BETHMERPTH R AN Fh%\lél%sol% ?ﬂmpwgm%@so be practiced
in &%fr%ﬁie‘drc%ﬁl pgs¢E Eﬁ\k?l%gnieﬁtstvl}lie?e %@Eéﬁf@?&rfo% BUERoVB¥obSsing

by machi ne operatlons of devices of the type
dedessathitieel hnkfdtthrosughi ecamaninicafipg tegworkptln @rdaitrlblayd p@mputing

f.or on f the I Vi I erati ns f the
enyiBrBE hoernd pefrsmecbbheded i R R Ret mbmty storage
deﬁ@&l \Gleta01, ﬁﬂo@fhn@ﬂ@dﬁl&s RNl RGBS, $ﬂ6graﬁ1@ ré’brnponents data
perform ng sonme of the operations. These human
strepeticatand othes sdep of sthistwres thetclarwamiattiruba éasks phisrplepent
MAth a machine that perforns a
pmg§§@1%%ﬂaﬁxpﬁﬂ5 rogram [0159] The conputer program
product may be a conputer storage nedia readable by a
conputer system and encodi ng a conputer program of
instructions for executing a conputer process. The
comput er program product may al so be a propagat ed
signal on a carrier readable by a conputing system and
encodi ng a conputer programof instructions for
executing a conputer process. The term conputer
readabl e nedia as used herein includes both storage
medi a and conmuni cation nmedia. [0160] Those skilled in
the art will appreciate that the disclosure nay be
practiced with other conputer system configurations,
i ncl udi ng hand- hel d devices, nultiprocessor systens,
m cr opr ocessor - based or programabl e consuner
el ectroni cs, m ni conputers, mainfrane conputers, and
the |like. The disclosure may al so be practiced in
di stri buted conmputing environnments where tasks are
performed by renote processing devices that are |inked
t hrough a comuni cations network. In a distributed
computi ng environnment, program nodul es may be | ocat ed
in both local and renbte nenory storage devices.
General |y, program nodul es include routines, prograns,
conponents, data structures, and other types of
structures that perform particul ar tasks or inplenent
particul ar abstract data types. W CLAIM 1. A nethod
of collaboratively authoring a data file conprising:
identifying at a first authoring application (130)
i mpl enmented on a first conputing device ( 110) an
editing conflict existing between a user copy (155) of
the data file and a master copy (150) of the data
file; merging the user copy of the data file and the
master copy of the data file to generate a nerged copy
of the data file; displaying the nmerged copy of the
data file to the user of the first authoring
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application; presenting to a user a toggle interface

(815, 915, 2015, 2215) enabling the user to toggle
whedmasts4gli spl ayi ng the identified editing conPCT/Ts20a91087920

hiding the identified editing conflict, the toggle

i nterface being presented when the editing conflict is

identified and remaining until the identified editing
weeifdigt has been resol ved, wherein the nmerged copy of

the data file is freely editable by the user both when

the identified editing conflict is displayed and when

the ,identifi.e dit. canflict, |s..hidden;. and

L or odt G aT FBPIn B ifiPope Gl ySsom58508 500,
224QenaRaRS htNOfidsheuthiSifg dpPlibdtRWi(U30)ifHRInktintc@bn a first computing
instructions for the identified editing conflict when

deyipe(lJean edtag eenflieh aissipk gtivegn eect eyt ] 15 efithedlaty frlg and a
[.C od of claim1l, wherein enabling
ma%%ggé}%'e@SQ%Ofﬁir{%@?tg@ﬁ%esoI ution instructions conprises
enabldrgige thrausss&pylod tised £ filewhdtthemaitor @p @Ptheatata file to
reject the editing conflict. 3. The nethod of claim1,
genqite papergeshenryaf dlep datyililss i fying at the first authoring

agf&g@%&%@r{h@n&@éﬁ%g{v §¥ i d%fiijtflk 'Ekggl% Q¢ d@eﬁ%&%ﬁﬁ&ﬂ%

b e user- co the data tile an e mast
apeloptiomf the data file, wherein presenting the toggle

interf to th t |.e.
bt RESHNELR dy i OEHE A IS | CoHP T 1855 220 hifingghe user o
to%gtlftgeﬁ@béﬂ NG16ARE teGlistiffed iR PBhRHa:Rf hifindithR Blentified editing

rther conprising: displaying the identified editing
cofting, Kiegpgeloirderfadedecingarescoigdvdenitle ellitnd eonifing it klentified and

identifj. edi t.i.ng conflict.s: erein th resent ed
rerp§ Bl ke R biPR oGk shib g P80 Elsbon oF AR Msiherecd copy
of R dat file Y fr&dly bieabidbyt 1he GiserWdkH WaESth idchiigictredifiag comflict is
claim1, wherein displaying the identified editing
displaed prd whemibeiidensiTigd s¢iting Conflictis hiddemtantli ed edi ti ng
cont|ict. W thi n - i &34 t
ol S SRR RN i AR P
prdvgk&ﬂfels(fflut@cgl @elirtidtiogs &mml?dl ﬂ_d@ﬁtimrﬂgl!ithfge@nﬂmﬂ ﬁﬁlﬁfﬁ thegusth®ggles to
identified editing conflict to distinguish the
de@§W@ﬁh?é@n%gW{Whgm%%ﬁﬁhﬂct from the non-conflicting
content. 7. The nethod of claim6, wherein annotating
the identified editing conflict conprises displaying
2. an dihe giethoalf oftcheemi Id evhieicin ehbédg thengeconfrbvide res8lutidienstructions
met.hod of.claim6, wherein hiding the identified :
comtisss g tier iRl SEEPE RSV S SRy rorliegsonflict
fromthe identified editing conflict. 9. The method of
claim1, further conprising receiving at the first
3. aut Abe inmeghaslpy] clagwat §i, durthon copprsieg: ndi cating a current

St ati(?enggyirtlgg & tﬂeaﬁ%s? Eutﬁ(o)l%){g a%plitcgt?ondaa It)l?lrafliltgl §f é(ﬁting conflicts existing
between the user copy of the data file and the master copy of the data file, wherein
presenting the toggle interface to the user enables the user to toggle between displaying

the editing conflicts and hiding the editing conflicts.

4. The method of claim 3, further comprising:
displaying the identified editing conflicts when the user toggles to displaying the
identified editing conflicts; wherein the presented resolution interface enables the user to

accept or reject any of the editing conflicts.
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synchroni ze the user copy of the data file with the
mast er copy. 10. The nethod of claim1l1, further
w@ommpnsssusig al erting the user when the editi ngp€DOR1002/037920
is identified. 11. The nethod of claim1, further
conprising: receiving instructions to synchronize the
user copy of the data file with the nmaster copy;
5. 9enghatidgh @ MENMCOMheRln ERFla _ﬁ&%@hé id'eﬁtjﬁ’e%ﬁ&ﬁ’th@cohﬁ?ct
user copy, the new copy including the identified
comgiisdsigspbomfd the identified edifing dontflietgvitiie comextadmpnebnflictng
a%a file does not trigger presentation of the toggle
ft'erface. 12. A comput er readabl e storage medi um
storing executable instructions, which performa
met hod of resolving editing conflicts when executed by

6. a cdhpmathng deldime, whsecirdispianige demidenteiios esliting qongict

) ) . . . of : file ) .
co@ﬁ%%’/@ %ﬁg@fﬁrg%e{hte Ecge!%}’ gfscg g?l%lflg Fo@gtathgitl%%é&sﬁ B BB Rhiting
coefiopfiora ithgng@r-asehdtinggoatedi. spl ay wi ndow (810, 910,

2010, 2210) to a user of the conputing device, the
di spl ay wi ndow i ncluding an editing area (812, 912,

2012 ’ 20, : . .. .
7~ and ke FERR oM TN A B B0 ool SRER s
comhasaidispldyeng asaigit bbiheiiddngifitdediting cofhiti. gured to
enabl e the user to provide resolution instructions for
identified conflicting content selected by the user;
8. di spHAYh&o@BY o162 b SRkertiAH @ ng IRAdedIRd cdA#RE4bn AR Hcomprises
content (152) of the user copy including any
rerpeiang pfy @vhotaviof [fiom thegdavifice nditmg chifhict he editing area
of the display w ndow, wherein the user may edit the
content of the user copy including the identified

9. confrink eddhi@ sTRMIRNT, firfiee 'cNmbﬁsih% eecellind NAGhefigBauthdieng
identified conflicting content being annotated to

applicgtiom gy Pdate Hdicates t Poire seendfithe mapfgr eaptad the datpfte to
- G [.cti erdisplayi identified
s R B SR S bR B Rt ABont 1 ot i ng
content |ocks within the sunmary w ndow, and
presenting a toggle interface (815, 915, 2015, 2215) .
104 o tlihe medhad, Of\ﬂ??éﬁ“éi’ﬁu%@r SRMPBHIB RICFHE t?%agqrévheﬁtﬂ&ﬁf g
CO@ng$gk%§gEdrennves any annotations to the identified
conflicting content within the editing area of the
di spl ay wi ndow. 13. The conputer readable storage

medium of, cl al m.12, erein el.ection of the toggle
i nt SE%m¥%gﬂ4Q¥nﬁs£Wi §YPRB&es the resolut?gn
i Nt e¢LAGE: ﬁlﬁ@ﬁ@tfoﬁﬁtdjﬂyﬁ%@ﬁiz@’:ﬂ{bq%@% co}jﬂr-of-{ﬁbﬁdéf@ﬂré%ﬁ[ the master

readabl e storage nmedium of claim 12, "further
copsonpri sing di splaying an alert reporting to the user

that the.identified nfl.i in ont,ent exists, 15.
Th BEATHREET Py bstndner et Sl ReE I potoRy i 559 cony
inaMEREihe iddngificd editing cesklict, wherein editing the new copy of the data file does

COI’i%

not trigger presentation of the toggle interface.

12. A computer readable storage medium storing executable instructions, which
perform a method of resolving editing conflicts when executed by a computing device, the
editing conflicts existing between a user copy (155) of a data file and a master copy (150)

of the data file, the method comprising:
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conflicting content includes only content that is

inserted or deleted by the user to the user copy of
wob@odatsas fil e and that interferes with interveel/ng009/037920

changes to the master copy of the data file. 16. A

system for c I abor [ ata fil
comBFqsglItH@ SRPHW W@\II@&% %13? 22I9(j)\kﬁ?élﬁer£?ﬁ%ﬁ‘s‘ioé?l°u“ng
de&i@@%he( 4@5& QfindoWeind Rl dnl &hﬁ@ 2LPised, 91bhey @%Ef{e Q%Mmary
havi ng er content (152) and master | ocks

area4820, 980, Zi)é0(22151)m)andra rodilglonanigsiece @é@y2q49521)500£240)ewherem
dat store th avi ng, user .content .
thidudon B G b P h e T TudRle GRBeEP R G Eu i hgRctions
ﬁngaaﬁﬁﬁh%énﬂ@ﬁﬁgaﬁﬂmh@acaE§b§ﬂuﬁ@@ient and t he user
| ocks belng gener ated based on the master | ocks; an

aut Hisplanieagpyicpeiant lopky (186)2088i Hg 4 mnsl mﬁ b0 af theaiser copy
1ncllll§(ﬁf1i grgr ﬁetdh:%nﬁwtlﬁ &ﬂgnt%ﬁﬁhh ?%t éd?tﬂl ?Ee{]gf the display window,
con% O recelve romt ev ce maP P,

whe e ef&tusmday €dit the doe@ht gTgheuner edsmgeladmg thdelentifdddedonflicting
content and master | ock updates indicating any changes

coptgntrfrrelnidhe pdifipg piga, the éieauﬁ%?qwﬂgct%pﬂom?at badne amegated to
di ts
A o o Y e B et e
conteptayugdht eenafict detfiwmg cohentselrangogantidied coffdicting content
| ock updates, and, wherein the authoring

r
kxgaﬁmﬁgﬁﬁFéwﬂ Wﬂ%°8h9?$ i nstanti ates any changes to

t he ;PRSI 4 t@@%l% 11’{’@1?5‘05(@ €3, @iénﬂﬁ% ?Wt%ﬁé@@%hkl@ﬁk&lectlon
do not confl any changes fo the user [ ocks;

of thedoggle me¢riact fhg tlamshoramrgeaplm argatdtions toutho ndentifed I:q;nﬂlctlng
lnsta es,. a t he master content only

colyinibh Bl R AR Bt T R RD By BT 1 eq by 1 he
authoring application. 17. The system of claim 16,

wherein the authoring application also is configured
13t o dJaagomputehecadabde sigengaavidaun gEdping bhtveivrein sipgties of the toggle

1ntéﬁf'§’dega§rtth995e?gi>é9 ﬁ&ﬁ&%‘ﬁhé 1%sc'g ot (i ed ﬁ‘oﬁﬁtﬁé g;}k}gag%aow

s are i
appllcatlon 18. The systen10f cIa|n116 wherein the

h I I [ f d d
14¢ o 10E 6P AgRC R Qe HBEEe G BOAL 2 o beteP R awy diplaying
an %fé?t%ﬁoﬁ?gg td A€ udShat tfP&ng Entigt J&%ﬂlc‘ﬁﬁg Bk Rl g

t
conf | are identifie y the au ring appllcatlon
19. The systenIOf claim 16, further conprISIng a

resQlution interface confiqured.to. b dIS d.b .t he
155t N6F ehaPushicraas Jaer metE of HRinD i i (e aRited
cotfABfihPein@scht LR IRIE SBIN cohREt HEEHk 11?sQﬁ¥d 6f ddified BtR skl 8 the user
i ncl udi ng displaying the user |ocks and displaying the

commﬁth@ dete diie anghihat iatesfgrasovithidtcreanengaehpngebaa thi inager copy of the
gl ing conflicts. 20. The system of claim 16, further
'rising a plurality of user devices

16. A system for collaboratively editing a data file comprising:

a storage device (120) on which a master copy (150) of the data file is stored, the
master copy having master content (152) and master locks (154);

a user device (110) on which a user copy (155) of the data file is stored, the user
copy having user content (152") and user locks (154'), the user content being generated

based on the master content and the user locks being generated based on the master locks;
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communi catively coupled to the storage device, wherein
each user device is configured to obtain a user copy
woRoobhassdsata file, to receive updates from t hePGI/OBAYE037920
device at periodic intervals, and to send updates to
Egﬁ]a{sf t@ﬁ S gg gpen\i]l@gtg@ill\gg 8) ‘E)qug {rgp Qrtnleétleg gn t del lfslern gevice, the authoring
application being configured to receive from the storage device master content updates
indicating any changes to the master content and master lock updates indicating any
changes to the master locks,
the authoring application also being configured to identify any editing conflicts
between the user copy of the data file and the master content updates and between the user
copy and the master lock updates, and
wherein the authoring application automatically instantiates any changes to the
master locks when the changes to the master locks do not conflict with any changes to the
user locks; and

wherein the authoring application automatically instantiates any changes to the

master content only when no editing conflicts are identified by the authoring application.

17.  The system of claim 16, wherein the authoring application also is configured to
send to the storage device user content updates indicating any changes to the user content

only when no editing conflicts are identified by the authoring application.

18.  The system of claim 16, wherein the authoring application also is configured to
send to the storage device user lock updates indicating any changes to the user locks

whether or not editing conflicts are identified by the authoring application.

19.  The system of claim 16, further comprising:

a resolution interface configured to be displayed by the authoring application, the
resolution interface being configured to present the user copy of the data file including
displaying the user locks and displaying the user content annotated to indicate any

identified editing conflicts.

20. The system of claim 16, further comprising a plurality of user devices
communicatively coupled to the storage device, wherein each user device is configured to
obtain a user copy of the data file, to receive updates from the storage device at periodic
intervals, and to send updates to the storage device when the identified editing conflicts

are resolved.
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