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Traditional collaborative editing tends to be perforned serially. Users

t ake 5t urwea@cesssng a docunent, editing the docunent, pamarssaonsmgo t heir
edits. To inhibit editing conflicts, the accessing user may place a | ock on
the file to inhibit other users fromediting the docunment when the
accessing user is editing t heCONHUKHE REBOUEVTEPN: i ve editing process can
cause del ays since each user may wait for a turn at editing the docunent.
In addition, the iterative editi y be difficult to manage. For
10 exanpl e, each user may need tgﬁﬁggggﬁgggﬂﬁof who is editing which

' f ) whj,ch [ f d [ h ,
B whon the. JORFLT ARy SOLRRR < RH00 s G B B U el
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docunent .cdithigsconficge thecagressingriger mwsplamy losk @gdhefialedq enhibibaidict wseruhous
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rel at i onsdditingirbsuse tarl dxascddayanics .cadingscu gay valitsfor sy heedigspasi bl e for
resol ving, conflicts annng two or nmpre of the edited. copies. 100031 It is
with resplosmeyy. dnad@tighdhoiterapveeshdnaossss oy berhiticuldo praagenttor

20di sl osyn &yhas, MERE: Mﬁe};ed@y Yack of Who[lggglﬁill?}gfé&fmréf ths Provided

to introduce a selection of concepts in a sinpli ormthat are further
descr i bedlobement, ivhichhersidet afi the dodasmt isphe owst rébdns, 28 sthemahg/uses wilbhavent ended
to identig%mkey features or essential features of the clained
[0002] In other types of traditional collaborative editing, each user can edit a
different copy of a document. Subsequently, all of the edited copies may be merged into a
15  single document. This large scale merge also may cause delays, lead to numerous editing
conflicts, and/or be difficult to manage. For example, the user responsible for merging the
documents may be required to track the relationship between the documents. The user
also may be responsible for resolving conflicts among two or more of the edited copies.
[0003] It is with respect to these and other considerations that the present

20  disclosure has been made.

SUMMARY
[0004] This summary is provided to introduce a selection of concepts in a
simplified form that are further described below in the Detailed Description. This
25  summary is not intended to identify key features or essential features of the claimed
subject matter, nor is it intended as an aid in determining the scope of the claimed subject
matter.
[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
30 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.



subject matter, nor is it intended as an aid in determ ning the scope of
the cl ai ned subject matter. [ 0005] Enbodi nents of the present
di scl osurwoan®/gesieral |y directed to enabling a user toPCEASRS/08TIRN i ng
conflicts arising when synchronizing a data file in a coll aborative

envi ronnent . user apthorin yof a data file ma oIve
editing confl il 3&@6 Ibet SR8 n%ttonﬁ%’g‘ét? Oga‘ﬁ SPFFe ag ataorpe ép%ll}?&“?‘%:%nﬁzf‘é copy.

Updat es f[somot RecHsqy sﬁwanefhl&&@dlﬂ?%@oﬁm&t@ WilkYn Q%Sér%ggf,ra)@raa&a@ﬂﬁwtﬂlet he
master copy after editing conflict ave been resol ved
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[ 0008, Tga?a%ﬁgggge;a%ﬂ{m{ Z&eta g@%m%ga\{@@t ages w |l be apparent froma

readi ng | ow n escription and a review of the
associ at ed dr dadesjs. THe‘se bisd bihebeatinctearst atvanthfat wibbdaiaecnt droegeircugirgener al

descriptiqn, and, t he fol | ow det ai | ed description are I.anator. nly and
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features that are exanples of inventive aspects of the disclosure; [0010]
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20syst.emincludi ng a storage device, which stores a naster copy of a data
file, "conmunicatively coupled to a user device, which stores a user copy of

the data file, in accoBRaRFDISERIPTEON ORCHE PR AWINES di scl osur e;

[0009] FIG. 1 illustrates an example authoring system having features that are
examples of inventive aspects of the disclosure;

[0010] FIG. 2 is a schematic block diagram illustrating an example authoring

20 system including a storage device, which stores a master copy of a data file,
communicatively coupled to a user device, which stores a user copy of the data file, in
accordance with the principles of the disclosure;

[0011] FIG. 3 is a flowchart illustrating an operational flow for an example
authoring process by which a user copy of a data file may be authored in accordance with

25  the principles of the disclosure;

[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

30 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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[0011] FIG 3 is a flowhart illustrating an operational flow for an
exanpl e aut horing process by which a user copy of a data file may be
aut hor ed wo 20exciBssdance wit h 25t he princi ples of the di selCodaise@y/ 037920
100121 FIG 4 is a scherrati c block diagramof a user conmputing system

configured to inplenent ut horing environnent rdance with the
principles of [pﬂgs]dlnglg;l 8%? ow gl 4! Stﬁt@ga@qurago?ﬂé&@h fRPFINEr ati ng an
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synchroni ze operation of 3 may be inplenmented i n accordance wth the
pri nci pl arssqwedtlh@cchrémcosz&uﬁlehe principlep 00th4]diseloures i s a fl owchart

illustrati fl f | d
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[0015] FIG 7 is a flowhart illustrating an operational flow for an
exanpl e rmeiicilgsmideedisclpyirehi ch one or nore editing conflicts my be

r_ew eved a.nd O[%iﬂnaftlg%i)é?l %a&?d@l ?’fﬁ%EPg? n%?eriwlcé Hlshpeecmo SQIJ ge °£t the

di scl osur e; es an exa g user” FtTace

that is degploayediting eorfS&rhdvben 1ﬂa1tﬁh:rdeﬁlohoceﬁhaﬁeb Wlmgth@%ﬁﬂdlpléss ohawe been
identified in accordance with the principles of the disclosure;
[0017] FIdSCl@puig;| ystrates an exanpl e user interface di spl ayed to a user

hen et SIS ARG Dapbase SRR e aanee i
user i nt evlicacae |dakiadnei cglitthigsioh Aice tad leea 1dmﬁﬁe&\,hmhthamséréms thaxae teechiviawnte
conflict .ha en.identjified and the has. chosen t.o review the
Cdent 1 {1 QORI EAGTESAMIEL HoROHEuG NS PRPCHSRG BBl Gs of |t he
di sclosure;  [0019] FIG. 11 is a schematic diagram of a user interface including a resolution
interface that is displayed when an editing conflict is selected from the listing in the
15  summary window in accordance with the principles of the present disclosure;

[0020] FIG. 12 is a flowchart illustrating an operational flow for an example
implementation process by which the authoring application implements resolution
instructions provided by the user in accordance with the principles of the disclosure;

[0021] FIG. 13 is a flowchart illustrating an operational flow for an example

20 accept process by which an accepted editing operation may be instantiated into the merged
version of the data file in accordance with the principles of the disclosure;

[0022] FIG. 14 is a flowchart illustrating an operational flow for an example
reject process by which a rejected editing operation may be removed from or undone
within the merged version of a data file in accordance with the principles of the disclosure;

25 [0023] FIGS. 15-22 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 online in
accordance with the principles of 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

30 accordance with the principles of the disclosure.



[0019] FIG 11 is a schematic diagramof a user interface including a
resolution interface that is displayed when an editing conflict is selected
fromthe Wo20wmg434e t he 15sunmmary wi ndow i n accordance WwCtrhuskéve/opmenci pl es
of the present disclosure; [0020] FIG 12 is a flowhart illustrating

an operational flow for an exanpl e inpl n I Qn process by which the
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conjunction with an application programthat runs on an operating system on
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di scl gsur nted in combination with ot ram
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of the data file represented by a master copy. A user may edit the user copy of the data
20  file to create a new version of the data file and periodically synchronize the new version
with the master copy.
[0027] Synchronization, as the term is used herein, refers to the sending and/or
receiving of one or more version updates between the master copy of the data file and a
user copy of the data file to create a common version of the data file. For example, each
25  user periodically may send to the master copy a version update representing the new
version of the data file and periodically may receive from the master copy a version update
representing a current version of the master copy (e.g., which may reflect edits performed
by other users).
[0028] As briefly described above, embodiments of the present disclosure are
30 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



[0026] In accordance with the principles of the present disclosure, a
col | aborative authoring application provides an authoring environnent in
whi ch onewonoemBes4ssers can 15 edit one or nore data fiPcease@oms7ozmor d
processing documents, present ation docunents, spreadsheet docunent s,

pictures or other i sound files, sgfqﬁ1 re ap i cati ons, exec tabl e
code, et dNISIGFi CPPE AP ?Rj’%‘péb’%‘t rjHeEas g, Su 8?30 theePegFbsorandl die

del etion I@feﬂgg%g&gmaa@d{lpgwéygﬁgg%g}sy Each user obtains a user copy of the
data file based on a version he data file represented by a master copy.
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changes to the master copy wll be referred to heréin as "interveni'ng
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to the drawings, FIG | illustrates an exanpl e authoring system 100 havi ng
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st or age aésgé}ena%ere%qrs Tarhabhe et gomipyfing Q%Vareégé%aweﬁgr f@e dﬁta%%b}ﬁet wor k
of stor a&%éﬂﬁg'a@tﬁ&)co &ﬂs@@@tﬂ%%fataem%‘dééﬁif‘dﬁtthe hﬂ@teﬁ&cﬁj’ Ci%'u@z@r dedfecan
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storage device 120 (i.e., offline).
[0032] The user copy 155 of the data file may be synchronized when the user
computing device 110 communicatively couples to the storage device 120 (i.e., is online)
30 and periodically sends to the storage device 120 one or more updates to be incorporated
into the master 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



20herein, a user conputing device 110 includes any device configured to
obtain and author a user copy 155 of a data file froma master copy 150 of
the data file. As the termis used herein, authoring a data file may

i nclude creating the data file and/or editing the data file via editing
operatio a i C b dataflle
by creat ?%Vgceg S\@gﬁ%g&é}%oﬁgﬁ%&gﬁgl g aq@% o as%‘gpng&%{l g%‘n&r oée?ﬁ%o 150.
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synchroni zed when_the user conmputin evi ce 110 connunlcatlvely couples to
t he st or MgeenakeyPc2007 pand(eptided Oélaleﬂwtmqe%uﬂmsd theegischesueenfwhidiep ereb t he
storage fEyinbchidliif ilenfRES ARMRNELA Ggtd 4t ster
copy 150 anﬂg ther{aeby lshar egﬁw u?grrtdd(i:]iogrp g&lng dévt{bcg‘é&en%em
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fromthe | C t mast er I
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110 i s ofiktlbsuee oﬁmc}ufseabrebpmau@bﬁ@ddewlmm1d:(uaﬁret30t synchroni ze vmth t he

st orage devi Cfﬂ&}%ﬁo and, hence, the_other user conputing deV| ces. [0033]

Addi 1 onal kInthe pxample,shops in FiaHy &?FE%EF‘HHP‘BF‘%’GY}E%% 108pi10% a data
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devi ces dokting 46ces1 THEcompiding BQ@C@FIQOAOMUEWI 1) andel cheaupJ:cﬁ.dalﬁ fusrSt or age
device 120. In other enbodinents, however nunber of user conputing

devi ces 9oRY (R8P BéSlé’o]éépé‘&dtléﬂ?H@%f@ﬁ%@f@é@?@@l%m In the exanpl e shown,
cach user cOMASSINIE CykiibidaT0d 106 HRDIEAS <3P diftelie St o age

device 120 u gener at the user’ of the User conputing device and
can 15r edevéstfrdm dm5t0mge$itewpag@ adfean inslude diffepant ises acponuts itplemented drethgser s of
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of the dfileandyidceas a user computing device 110 for a different data file and vice versa. In one

embodiment, the storage device 120 can be a server computing device and the user computing
devices 110A, 110B, 110C, 110D can be client computing devices.
[0036] According to aspects of the disclosure, updates to the data file include content
25  updates and/or metadata updates. As the term is used herein, content updates refer to any
editing operation made to the substantive content of a data file. For example, content updates
for a word processing document can include added paragraphs (i.e., or sections thereof),
deleted paragraphs (i.e., or section thereof), revised paragraphs (i.e., or sections thereof), and
additions, deletions, and/or changes to tables, charts, images, or other such objects. In another
30 embodiment, content updates for a presentation document can include added, 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



[ 0035] The user conputing devices 110A, 110B, 110C, 110D can be a different
device fromthe storage device 120 or can include different user accounts
i mpl enmentwad 2009/ 1338 20st or age device 120. | n one enbodi mpar/usaccd@sisee t hat
acts as a stor age device 120 for one data file may act as a user conputing
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par agr aphs (| .e., or section thereof), revised paragraphs (i.e.,
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updates for a presentati 8n 'docunent cam i ne

revi sed ph&tdengiets hexiriscarhiomgiditigahe keketisortiamd ot her such data obj ects.
[0037] As the termis used herein, netadata updates refer tq any editing

oper ati on nmadd093BInkt ﬁ@a‘tndnﬁc}t heontgnhl ¥4 and mafadhty | 3 of neptefiggnds of

met adat a dat a.
pr cocce {AFAHERRGN Y pf B B P UERECER. B T AN B BG4 T5E3h e
have i ndlafahaedhtaﬁlel aahebntstomefd fopamdhly frbtnethel oentoments2. Eonexamipld, oloksonitarhi bi t
editing o content within t | qck by uyser do ot own e | ock.
For exaanSé C%Bﬁ@@ﬁ%d%&éﬂtﬁﬁ%f fgi?rﬁn@-tge d§éa?ﬁ § gpEe 9“%‘@% ng

whi ch pors%b&ﬁfse%ra?e Hoa4RERka ale Bohah ofaRt @ranJhﬁleH%Vonp@x%P thd AleBRGa¥4

anot her user. |In sonme embodi ments, the content |ocks can prevent 5(i.e.,
bar) a usen bt sonededithinrile aatpﬁietlﬁ@n (Eﬂntfa[ltdé?z'unémetatdlaaitlﬂé}a@f thessercbpy med by
anoth nt s ver an choose to break
e dgnt e o ghsel Rieaf Be SR Brvnahre v 428 i FIET 7 O A SR riBag *Fhe
aut hOFl ngiea&@hlloat)n@@r e MﬁhdSh gﬁpuﬁﬁfonkhéﬁ) ofs GitflskEsinpRng @%bi@@l\l\@en
editing the | ocked portion. As shown in FIG 2, content 152 and

met adat a Preseandmaaipulate the C@émtd& “méios teemptadate Add'pf Imsiser capid 53106r age
devi ce 12tﬁe dith one enbodi nents, the netadata 154

[0039] In general, the user computing devices 110 can synchronize content updates
20  separately from metadata updates. In some embodiments, metadata updates are
automatically synchronized among the storage device 120 and user computing devices
110, whereas content updates from each user computing device 110 are synchronized at
the request of the respective user. In one embodiment, the authoring environment 100
may synchronize content updates only when editing conflicts do not exist (i.c., or have
25  Dbeen resolved), but may synchronize metadata updates regardless of existing editing
conflicts.

[0040] In one embodiment, an editing conflict may stem from a content update
received from the master copy. In such an embodiment, changes to content 152' and/or
metadata 154" of the user copy 155 interfere with intervening changes to the content 152 of

30  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



of the data file can be stored separately fromthe content 152. For

exanpl e, the content 152 can be stored in the data file 150 and the

nmet adat a Wb4owams43ae stored in a table (not shown) separ ace/Useaiost»eo dat a
file 150. In ot her enbodi mrents, however, the netadata 154 can be stored
withint ta file 15 Con.te t 152' apd metadata 154' . t he user copy
15155 of 9%0 Sngd 1 i ElrPBONIRORERCIN BocHbHen YRR 7y B bowaster 4Py, 4)
on a userjsgonputing device 110. One or nore authoring appl i cations 130 on

t he user conmputing device 110 process and nani pul ate the content 152 and/or
t he net adata 18041]dh anhtbewebociimplyt ab&dithg cdrdlidanay sterhdroni @ﬁ&@idatan general ,

t he user ut| n es 0 can nchroni ze ten dat

separ at el ARSHELAGE BR PSSR 15 < Bt uf SubREhEa. HEL R e dptistles are
aut omat i Ciabl shdporedisind mﬂ ofiRNGertddBy 36 9 [A&Eer @NIhGRteh2Rindtthaki&R o BRMPUt i Ng
devi ces 110, whereas content updates from each user conEutl ng device 110

are syncﬁﬁ@hﬁiaé%dﬁ‘h@f thpgastey et 1 WF(cghéha ekiiean ofcentgselocky)n Suprecdiitw di nent
LI AUt ol AN HBRIER'oHR T SYORDY G, SR Qb NP AR! B, ARk e

edi ting con ot exi St . ave een ut may

synchr oniragy feetiae ahtadacaipeiatcrfegarid rasserabpe A 56 bf Ddatedild ind@atonthlat ct s.
[0040] In one enbodinent, an editing conflict my stemfroma content
updat e r €OBIVERVISEH i Tthﬁéleffﬁ?@PErl5§:BW1reﬁ¢uy E%?@Hoaw omsaatheewier- changes to

cont et 152" 06‘4 "n'SRE 308b&mbat CP%E%‘?E%@%&K&&PYS41§§EI LY €8 L N

|nterven|ngc stot econtén e naster co 10 Such
editing aand iﬁlle(t]ha iaedere efidr inetvdninghehnegss tasharaageaibe 160 afel dvetrgldefroy

exanpl e, |n.one enbodi nent, the sane a_unit .have been edit

di ffer enttl“Vth?IH’ég eRagEcL 9 arect Hpvias P mT%flP s cgeder e

bet ween %%Ws%%@t@&dt@ﬂﬁdaté RoRNOhReIsceaRae MR ¢ FIGh%aﬁéénHQ hlofy: have
been edited in the nmaster copy 150 before a con

2009/ 134548@@ # Gs2dee/upB pd20ataddk and tictemadeothe chorespanding first data uneofuser

SR oo RS n G A eked Drcls P Ersshid FgRlsTer LA, b el ved

from t he Jg8tedeveRPVOIRIN. deh UK RQuUETBP TRGtuseicltaN@a3ono the content
5152' and/or netadata 154 of the user copy 155 interfere with intervening

changes t o t hd0ladda 315i4a diowailéﬂniélslﬁté%tm@oﬁy opgwtipral flow tfpe apdgiampbn of
cont ent ?1%%1)11% fp? c% S ?(gj 0€i k9 fauh}oﬁ‘]l?lg%r gllé’ OS Hagrdail&lb)r Qeu gll &)p?ll of a data

unner gealll € €0 Y &xanpl e
file, such as user copy 155 of FIG. 2. The authoring process 300 initializes and begins at a

20  start module 302 and proceeds to an author operation 304. In general, the author operation
304 edits the user copy of the data file. In one embodiment, the author operation 304
obtains a user copy of the data file based on a master copy of an existing data file (e.g.,
from a storage device). In another embodiment, the author operation 304 creates and edits
a new data file, generates a master copy of the data file (e.g., periodically or when editing

25  is completed), and stores the master copy of the data file (e.g., on a storage device).

[0044] A receive operation 306 obtains at the authoring application updates
indicating intervening changes made to the master copy of the data file. For example, in
one embodiment, the receive operation 306 obtains a content update indicating any
intervening changes made to the content of the master copy by one or more other users

30 authoring the data file. In another embodiment, the receive operation 306 obtains a
metadata update 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.



may receive a netadata update fromthe master copy 150 of a data file
i ndicating that content revised in the user copy 155 has al ready been
| ocked byweanrotdsusssser. 10 100421 I n one enbodi nent, clramgsz0000319be
net adata 154" of a user copy 155 of a data file that interfere with

i ntervening ch s to the ster copy 150 arc. overridden by the
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[0043])s Fldm ypdateStréin khomadiar doplylih lﬂﬁbﬁée’ 0% RAu@PRIrakd ORdike. f FOVExhRIplAfhe
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process 3 Enificalize ins at 0. st nodul e 302 . pr eds
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obtains a user copy of the data file based on a master copy of an existing
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oper ati on 304 te 115 i} e; r py of
Che dutarile LR e BREHARIG DRI bF i SBREELaTR: FREfE s

st or es t heppastler dewopynofe.d. higy datgngd tHean{eevopning dangessihtor tag@scdewpy ef the
100441 A yeceive operation 306 obt ins‘ﬁg t he authg{in% apglication.updates
i ndi cat i rf{?CPW_F%t ver fchERYEERadEe t diife Rt Wopibtitke irEning e.
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update fromthe. master, co en instructio to synchronize . the data file
are recei&gPy H‘rﬁ‘%orf‘é‘ﬁti’éié‘%nt%i(b‘ﬁ%ﬁ Ohﬂamg‘fgefnﬁb 1} orespEon R CcaRtMat es
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enmbodisnentpdateh eawiprdaticallp pdesatte othe 308stenst aft ¢dities donfletsy enAdyantegeadsly a
changes differently from,ntervening.cgntent cha . I n _one enbodi nent,
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updat es ongyieent gdjtiag pf tie spie daigamit bygliffereatysk®s; t he update operation 308

may present a on j a i ndi [ 1 he
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uscr 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



conflicts exist. In sonme enbodi nents, the update operation 308 may
instantiate the intervening changes differently dependi ng on whet her

edi ti ng cwofbixisss4are i dentified. For exanple, in one emrbodisowan37sehe
updat e operation 308 may inhibit instantiation of content updates when
editing conf]jcts are identified, but may continue to jnstaptiate netadata
25 updat adensified ol ¢ PRSI dhe panchqnizeeoRazation Pﬂ?tﬁals dnast pesent

Advant ageRUghy of Y AERIP RO 4l dRGmiTRls a¢RtR @@ﬁﬁ% eSnfHeSRk e iR leSisgnCe Of
editing conflicts may mtigate the creation of Turther editing conflicts

For exanplopy asy thehmash rewienigycrpak olttht aayiy comhi bit concurrent editing of the
sane data unit di fferent users. 0481 A synchroni ze operati 310

St tenpis 1o syAbRlorhoarERe BB ppe NI PR VLT Br BGET By P 3T ar i ng
to the mashBlk (RORYerUPFRkiER eSiticH bMNBe CaANYEHNARICat shyt Qe WHSF theQigf t he
data file. I n one enbodi nent, the synchronize operation 310 forwards the

updat es foonflgt dey besut identificd astthe diserstips o€ d1d usor Ahe vencprepizchendratipnt hd dat a
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user copynand mbe eHEhE copy [aRe Ren 020024 13 4548 PR/ ddS26080 d3 422 bhe
identified. In one enbodi nent, the synchroni ze operation 310 obtains the
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master copy. [ According to aspects o I sclosure, the synchronize
oper at i orcodfifuantayeditShensbkepyt tvéth edemgtconflivtst hedigepressaddubitbauet. 1fhelitedy ti ng

conflicts at any tinme after e editing confljct has been.identified at the
discreti o ths G EODK & 99%&6%5%@}%?6% SRt P ;‘Fai}m&rﬁ%bépt% ARYyser
to conti nidGrchf &ﬁda&’es‘%ﬂdﬁ%&tﬂ% &Qﬁgéﬁ@'ﬁh&%@b’ c&Hyﬂn bg%ﬁ’e_dflb&ﬁlyed{ﬁﬂ‘ tﬁe%‘i’tg% one

or nore editing conflicts have been determ'ned to exist. I'n one enbodi nent,
t he synchooflictearopespbicil amst@U®T iraygdomardadetottioc mdster ¢ape fossmclkropizaigrt &s

editing co.glfli ts bgi.ng tlo hiﬁg&n.fromthe user. | n another enbodi ment,
the ;{}’nch‘?” rﬁe_ SOpEtat Foft BB Bhnt i nue to edit the user copy with
editing confl Id[om]bemg spi@seiite bpefutiohe3 Up ehay | fynelitohizBImefadhiae up&fEs copy

is continued despite the existence of one or nore editing conflicts, then
cont ent uhtercedy ifraai canicay updietge $'or examploy derong opybatgicie the syrcdrandecal | y

st or oy ¥ 8] -3y R Bhi S cPiEn SRR B8 ol Nh:L YRR AL, |

herein. and may GO&Qrd Thetadtnepdand zezaafiessadf ahctBo cidivig sopndlivtohbvie beat adat a
updates differently from content updates. For exa in one enbodi nent,

the s¥ncHF¥YSe 6parRd Ove1ynRUPNFEHIERF dNEadiie HP%%}%@?S@BW & gxipteneg of
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regardl ess oAfgl et ﬂgr @5l ti ﬁg conf FI ct sd%ave een
ceasing to synchronize content updates when editing conflicts exist may inhibit
introducing the editing conflicts into the master copy of the data file. The authoring
process 300 completes and ends at a stop module 312.

25 [0051] In general, an authoring environment having features that are examples of
inventive aspects in accordance with the principles of the disclosure can be implemented
on a user computing device (e.g., a personal computer, a server computer, a notebook
computer, a PDA, a Smartphone, or any other such computing device). A non-limiting
embodiment of a user computing system 400 configured to implement an authoring

30 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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20 resol ved. As noted above, synchronizing the netadata updates despite the
exi stence of editing conflicts may mitigate the creation of further editing
confl i ct swORwY13e3480r €, ceasing to synchroni ze content rpaatSe®nsmro editi ng
conflicts exist may inhibit introducing the editing conflicts into the

master copy of the data file The authori rocess 300 conpl etes and ends
at a stopgSHbaNd %fogqsgl.ngz@[t(ﬂdgf?r qXﬁCl&g}ge%paﬂgaﬁg?ﬁs PORIARY SENGH FoWem  havi ng

features hhabyang. ©BERIESRihd &Xﬁc%hﬁ@u@§&?&{&ywo%&%ﬁﬁg G8vitk bl t he
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a Smart phone, o ther .such..c ug.l devi ce).... on-lim.ting

erbodi mertegeryaCHERPME gt PGS SFRNIBE EHIFEd il TERerituint an

aut horsi ngn A9 AY t4eaR Nk f QPR A LR st Mg PERBS §&I6Brags aut horing
pr oces?s 30@% FIG 3, ?%ﬁgg?‘g{el be%ﬂ herein with ref e?g‘f\ggg to 1;: G 4.

[ 0052] | rfleFicgs, o1 othehmemesyrschirglogbnput i ng system 400 for inplenenting the
i nct s of e gl B e RET TR RISy P e voe

conput i ng devi a uration, I ng Bevi ce

410 typi ceiipOowWsBupertial sfemyGod U LBSOFFRITRRSRAGIOBBI A nkas w one

processing unit 415 for executing applications and prograns stored in

syst em nentale fpgonmelhas danpemilontod theempusisatlieyae 41 Q. ovystane meypey 620

O A B SR AR Rt AR | B0 ot B BRE | LTy ©°
or ot her sgptd.CRlctsharagefdevdteslc sNmandtiskhrébsiRiniteSusciagihene. t ape,

magneti c di sk storage or other nagnetic storage devices, or other nenory
t echnol ogy. [00541[18@@3]%%%% P MPOSIPKPING OF MPre safvede applisglenst i ng

system 4 . i . r

rporaTrOR B Aladtns IO oy PRALE Tz pATT S DRMATRERL ¢ ¢ he
conput i ngxamyleodf ad hithoSyig tipphicagom A4 dRdbkToahighoniyddcnmlenden accdadaacé i | e
cache 426 in which a user copy 427 of a d an._he ed. t adat a
195 ot RETHREATOFIPESal 5 Earnbd oo e § VG RPSOFAS QEEWPE%%S&E oring
[0054] Theraat 85 TR YSOE? (DRPORBYTONUIR Q0! WHOT @the PhdMRRBting

applications, such as authoring applications 424 for creating and editing
dat a fil esam@lve ohawthpiimg apphigatennampdledeo? O WERRQINIGG nrgsenppidncsativane a4

suitable \];I%&O@u&rgv?nrnigna%d ?a{:glfla{rn‘:i‘r%ﬁsg sio%w%%e? %roglaaqgoefrom MICROSOFT
CORPORATION of Redmond, WA.

20 [0055] Computing device 410 also may have input device(s) 430, such as a
keyboard, mouse, pen, voice input device, touch input device, etc., for entering and
manipulating data. Output device(s) 435, such as a display screen, speakers, printer, etc.,
also may be included. These output devices 435 are well known in the art and need not be
discussed at length herein.

25 [0056] The computing device 410 also may contain communication connections
440 that allow the device 410 to communicate with other computing devices, for example,
the storage device 120 of FIG. 1, over a network in a distributed computing environment
(c.g., an intranet or the Internet). By way of example, and not limitation, communication
device media 440 includes wired media such as a wired network or direct-wired

30  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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15 with the principles of the present disclosure is M CROSOFTO OFFI CE WORD
aut horing software from M CROSOFT CORPORATI ON of Rednond, WA. O her
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presentation software and VISIQ(R) drawi ng and di agranm ng software, both
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the mast eypscR@prabs tanyntelhinBIcHIREEAkhP M8 RSET BlidiRes @itot fhe ME&N reeRY Si nce
t he nost recent Q/nchronl zation 10(i.e., or since the user copy was

obt ai ned)syhehrenizet seigjontofothe mastarcopy (i.c., thopgsionofnhe geastpetoay ithat o8

conbi nes th r the master copy into a nmerged version of the
data fil eObéaﬁlaelﬁSar gse;dﬁgib?%%uﬁ%ﬁged version to the user. In one enbodi nent,

the nmerge oper[@060)n VFirktni@ghdh&iont hedulet Brov splitnghe Hdnges tharkpndhhhizeser
copy of the data file. In another enbhodi men{, the nerge operation 508

i nt egi%at G¥0¢He Whebascd o HARGES Fnt it cRBICE WeBpydBfifiehdydihealdepie. 1 n
anot her gdr?g& BN arfd WREHE: %{gg{dt%ﬁﬁf?éh é&%ﬁng%ﬁﬂ{c?st fiSmt Vfoﬂélg(rf%@é?bé&g

changes the user changes | e nost recently syncnhroni z versi on of
t he mast ampdetepyenidin enresdlved.v & the dinstalfetcrinearnas hedutopl) ddaminast ddistoneed and

edited by the user). 10060 first, determ natian ul 510 splits the fl ow
o L he Syl ha Deotea e D oAl o R PRHEOR AT A8 ch IR TECSREH P ot &
ver e | derihi KiRHebiorbfie HORBLIEY FREIRLGR. SABLRAIYRRES oAl gt [ ed

editing conflicts frompreviously received updates remain unrésolved. |f
t he f35r stmebsagsr 1o hatusen intbehting tBd @xistenes of vos ctmomsagtitimgeowftictsi ng emnf | i ct

has been | erét i f ited[ t%en an a,[l. ert gpggat ion ?nlq% indi cates the Fr esence of
the editiTPOCBRMT CP tEH n@PTL Hor AsRaMpye NYHL® AOBPISRST all o B2 may
present anresolved, identified editing conflicts (e.g., the inability to fully synchronize the user
copy with the master copy until the editing conflict is resolved).
[0061] A sccond determination module 514 enables the user to choose when to
30 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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25 nessage to the user indicating the existence of one or nore editing
conflicts. In one enbodinent, the alert operation 512 also may indicate
consequernwo0@i13a8i ng unresol ved, identified editing cenfitisets/gm2g., the
inability to fully synchronize the user copy with the master copy until the

editing copflict Is resglved). 100611 A second determnatio dul e 514

enabl o3 (RECGEdY 18 W0 WHENITIS P peal BinaHle: MEbru® tHehed il od

edi ting cpnfy &Sc\;,ﬂlgerhigéﬁgse%ﬁlgpgagergggmereme second determ nation nodule 514
i on of i ew

presents to the user an opti review ng the editing conflict or

conti nui ng to [8662] tlhéheuseondcdypgrmahationencthd@s T4 degemiinérotht reviiewiongon hes
editing confli.ct he second determ nation du 514 determ nes the
cont | noedh BuIIFHE B Iaoh A0 B houdr D05 PR PP L T UEs0 0 6378958 ect ed
by the usgd, ofth@al@ 16 a8idINencOBgikiak | BRfRL GisRiRall el PaREsst Matdiill Bche
data file freely as wll be discussed in greater detail herein.

10062] | fdigcnescdeitiogtrathet @atad dgrdion Mol @eseaice opeiipe sd 8heomplgicswtlspt i on
has been s e e . eV] 0 i .enabl es
the user VEURENFERR AR TR ar SRS s HaES Tul B R S SR iR ng
a resol utwigghderagesstindrasnfVicts | releindigesissRd The @peatien et dedcribed above Vhen

the review operation_ 518 conpl etes, the s%:nchr,oni ze process. 500 proceeds
back to trReeats i thedinst daterainasion mersluleS Khdterpinpsteraditg eaRrBickedXidny editing
conflj.cts rengi nr T i i S
ot 11 he 117 aPOeHlCFREL Rl 85 BRGKER Au L 3th YERARIRETo BANE ERRRLY
exi st. XQist0B&34 thihe deteimreinbiios modele €201 deadrindmes olahtihee abllidtotetin@rgehaageno

editing ;:fonflicts exist, then a third deternination nodul e 5&0 det erm nes

whet her af9™ i BRYEioRY heHaRTILHHBTH PHENHALIAT QB ha e M¥edit” 614 BR fed and
i nstant i ah& iifdf R tdrRBndDB mERIBY 520 Rlay RRARIL ,wﬁeﬂ?ertaﬁy ﬁrﬁer‘%’z@ﬁiﬁg ikl fayaodul e
520 may determ ne whether any iIntervening changes have been nmade to the
mast er cdpyn siade ¢o theenantetcope simnt thepuedt eccehhupiate. dntyodiembotlimdniteghe Hiirdd 15

determ nation.nodul e O.fonpares a version, nu r of the current version
of e maskmiBERy migbf sORRERER rtues nERetil er ik e et ar copy
r epr esent®@gy Wit Reeffsit niiBb&Nd1 the VeEgdny 8 tHePE @& copy repreddd@i by e Hldst third
determ nati on nodul e 520 determ nes additional intervening changes exi st
(i.e., tHagentljecaebed updetent |y recei ved update does not reflect the current
state 20 of t y . | Ze. Ss 500 r ns to
the obtain opddaeilont &, B s Elich FadE S0 WIS AR BRETSNA b EHS, |
the thir dhdegsrerisnétd, ,ahatrtheltost e2éhtigatasivadngslaradoas dot icfib@lthd Biiredv 8atag
changes exist (i.e., that the nost recently received update reflects the
curr et fdbemgpicr sRPYIel8e hecyByronige RERFSSS SA0nEHIBNLO) theobinoRssaion: 1t 522
provi des L adl i dktd : 1 ct 2 r npl e,
T one 2 o e B g SR R e e
t he user detin@rasimvgaddiddnablidteredning rfages fokisc (ise. htwe theemostrresaltly edceivad

anot her enbodi nent, .t he i ndicat eration 522 may djspla raphi c, 1con,
o ot her WPHAFIC b S i BaTagT P oM oR LOhH Pt A flen
resol ved.5o0 beldes AP efdtdten tﬁ@‘édf?ﬁﬁg ra8hfitce had BERSSISE].CPRY ef?%mlgl@?ind@ﬂea file

with the user copy. The synchroni ze process 500 conpletes and ends at a
st op MWoduinebodfrgent, B0 indDEGES opeFr@n 823 map displawchacssagd touthe nagriindicatmg that

operational fJ].ow far. an ex l e editi rocess, 600 by which the .

ot nuaros b patfish hafa 3R Reghed' Ig pREBET R atmeR o biibalePhoratpn
process 600 rh&y dikgihy agﬁangi ideagbmsth@tindichlta e ueidR 802 thanditoQeffils to a
recei ve operation 604. The receive operation 604 obtains editing WO

2009/ 1343u8PbIYnUSSODaTl. 03 BOPOONEE i QigEWHitey hethestasepy of e delealfpMath t he

recei ve qpeal Lol ORk IAYLRGEHYRUSH0 doffilied IR AN P REbLISYECe, Such

as input device
30 [0065] FIG. 6 is a flowchart illustrating an operational flow for an example

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 nmerged version of the user copy of the data file. For exanple, the
editing iwetnaci3ksaes 5 rmay indicate a data unit (e.g., PaTas2@YNaAPR) a
colum, a table, a slide, a graphic, etc.) of the new data file should be
added, del eted, or revised. The edi tiﬂg in_structi.ong ‘El so may indicate a
change i i$BICHERY O@éh‘*gys,er-aF%%ﬁf?&é’l?’ﬁ CHRERRPEPFELERE 00 @Y yeceRs YSRpIeRent
operati Or}h&nghQﬁ”hTK‘ﬁ{ H@viéé}@u&lddstihﬁlﬁ JdOREL atp 9PpIeN 4t he new copy of the
docunent. [0067] determ nati on nodul e 608 determ nes whether the user has
indi cated a 100edsiThe tbtisg optredidnsngdic#orchexgaspbesoniont and/pr stetasiataoli nent |
the determ nati gn nodul £,608 nay determ ng. t user has chosen to r.esol ve
i t i ng dBHPRTEEASTOHPERR drordnby of HEr e Qe SFmpale ARt S <Hos

det er i nafayt iﬁ@icu@eardéﬂeaﬁm@t@%se@ §r9gi6 bR SecAliten,EMbICOPYI RS o LhphitatR fdflie or to
synchroni ze the new copy with Fhe master copy of the data file. I'n another
enbodi merew dife fdetsbowdriet addedrdelaicd, s0s vyl dEheedifing infiaictiewy aliagnayhosen

15cont;i diting ih f i 0068] | f th
dot or i nalVoRe noat S ebaaiils FERY P ehbE APt Ruct fReee sy eBhPRNSEeRt ' ng

t he dat a dpetagionbthe peifbrensatlt tdifigg ppaeessorbihe newdops obaeklotemtidte recei ve
operation 604 and bejgi ns again. |If the determ nation nodul e 608 determ nes

the user has dAB&An A desiminaden podpletd9s detarmings vehethes s wser hphivdicgted e
oper at,i ony .6 " . ﬁ?@td%g : e t save
oger giioi onrheg%%w:%tgé ggln?%g F%Q%%ﬁﬁ%éﬁgi on o @t/dﬁ%@ﬁéj%hg%f'eﬁ el ﬁéﬁ{rjﬁ I Hbe (g[%y
changes magled@tyrniihe theseser ihas ehdsoic & rasalvotedégingt dvaflidth e lmasttienr codpdimdntt he

data file, I n one enbodi t he save operatipn 610 stores the nerged
version dfe fiffgmyap pil 5_5$ geigrm gy chosgn i, gigee i) copy pf Hot her
enmbodi Menfars filRQrI&\EnARGLAL ihe %e@]&Pthﬁﬂ@ astdd @op L IRE 48 S0y Afothlie data

file on a storage device separate fromthe nmaster 25copy. The editing
process 6Gdthodonpltetles datedmmatien atodulsttdf mopudatcrenns thOMEO1 FhGehdsenstoa

flowchart i].lustrati an operational_.flow for an exanple review process
700 by wii®CH™6h ltbl}gtﬁgf“gw&ig%’Pﬁ%eg%%ff}l?‘cts may be revi ewed and optionally

resol ved. For [9¥68TPIIE, thé RtdrVi80h PMOEES S60M0detefmPBE tRX AR BaPlcRERRStA OF
i mpl ementing the review process 518 of FIG 5. The review Erocess 700

i nitiali zestiayrdedigog Begidate fale, thestthe tediinguprocs 008neyclasowskde the recaispl ay
tion. 704 i spl. ion .704. pr t i1 flicts t
Che tser onfritign §08 afl BRLAY, ORF B 8RRt i oS UG el % he

cont ext athotdmero RRIpORitingeths data ¢, Hohevelatianfa dage operation AIAIEEs hifly SARes
enbodi ments, the display operation 704 dis I()a{o; all conflicting edits from
&

bot h ¥he Medsttyrthe gsg- Lrraciay. the spvecnsiptiondyl Oglospipihe mergedoyrasienBbiic gt . t he
14 WO 2%94&0@&{%@5&'— éhg§§&qgé&3(7ygt%g user in a location other than the master copy of the

data file. In one embodiment, the save operation 610 stores the merged version of the data

file in local memory (e.g., a local cache). In another embodiment, the save operation 610

may store the merged version of the data file on a storage device separate from the master
25  copy. The editing process 600 completes and ends at a stop module 612.

[0069] FIG. 7 is a flowchart illustrating an operational flow for an example
review process 700 by which one or more editing conflicts may be reviewed and
optionally resolved. For example, the review process 700 is one example process for
implementing the review process 518 of FIG. 5. The review process 700 initializes and

30 begins at a start module 702 and proceeds to 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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di spl ay operation 704 may display content resulting fromthe conflicting
editing operations as nerged into the user copy of the data file. In

anot her ewbadiymmi4s t he di splay operation 704 may di spl agTamseaens7eesul ting
fromthe conflicting editing operations as nerged into the naster copy of

the data file. In anagther e di nent, the, displ operation.. 5 704 ma
di spl ay cﬂﬁmlwperaégoaﬂlﬂgﬁgaw&b R ?@t%ﬁwuﬁ&& f%ﬂ%@ﬁﬁ&“&g@ﬁ%ﬁ@ﬁ%%@ﬂ%er ged
into the xensiof iﬁgo_ Eﬂéeu&%tc?pvc!fe}hgr&&é 10, 2Ry ahSth&" YURPbNGhehNARI Bsplay

[0071] In one enbodinent, if tonflicting editing operations arc nade to the
sanme obj eperatieng/04 may Kaspéeyt eonterd remilang dopatlegeanphcting gfiphiopgrapors| asde, a
cell, arow a.colum, etc. ithin the datg fil then th i spl ay.

oper at o st Y [HEqsisF g kg Spd e ot peBoaish GerioEBrdiing

oper atsi On@4 rhiy anRplaiebnRAPRGIIFBR ont IR nBRtAY ARBIEASPcRNi0hD4s Wckdeddhfp! ay
two copies of the object, one copy representing the version of the object
found i n thhecrpgsoé thecdsp/filgfprionto awtiatefvanmgaahangdse ot her copy representing

t he version of ject nd | . r t file. 100721
I one. enod: HebEtl SRR EmbRuRtal dr SRRl E i b 15”25
content amhj@N(Qfakichmsclen d Werd)apaedph, atdraythi andliRiet a otlltheywier ggamyer si on

of the data file. For exanple, in one enbodinent, confli cti&g cont ent added
to the dat® withia thedatndile ithenthe divaley opciatipny 704 wilhdisplay theeqbiedd gpnstpmyedye
shown, ,ad - =conf i cti - i ndi he
cont11'at b elillte SALRAR th shiyfck GRRMAALNCIE RS, GcPRich ol Hirh/

anot her eawbodipmandf, the afdct,cdriengppyorepentntimgnthe edrsigroot theeolgadttafofind & thel t her
in the master 20 copy or int user copy, may.be shown added t.o the

non- conf TS <GPE SRt i S AT b Aig fewik ent
vas del etigehd PR WETR @ta fife. t he data file. Additional disclosure relating

to the display of Conflicting edits will be provided herein. - [0073]
An obt ai n oper[8074n IA0Ber vkodrmsntathchdrsplay dnesitionciGdodsplayotha benflisterg  For

exanple, th bt ai n eratjon 706 recei ve.user input .thr h i nput
devi ce,  oatelmagRi @ detoreonlifis ol Sy mhorerdyersioy f i Ml Tk
nodul e 70&%rdRL@pRI RESnEBbEEMht QotBilind 8sntEHt AMUEEED heHatufile] Sifter i@ thicet Ur n
to continuing to edit the data file freely instead of continuing to review

edi ting do#tdriceps oFdi thexusaprany. inrydseshembodidae i thetnpa-donfliting sppteni #nsk i on
nodul e 70 L er. M t heq: | ect ogal.e i rf i ch
Wil be draRddRid e BintaR, olRf S HEkA B ORIl DG bl ),
first detabthicnainbodimedf) cobflictieg ¢ORcimymdetE amctdag filseeithvasn Hombsded

instructions to accept or reject one or npre of the conflicting editing
oper a0 orf®Py or in thepgya] capy. (py P rsdpwaetdsied tRathe oppieriiligingo 0@t edii nes
t he user i I ] r L : revi ew
process. 7007 Satnt afgEe b TAL EURHEARE ol Skt dhiiC GRS Deioh e tef B
edi ti ng codfitiowd discleswt nelatmgetoahy didplay bf tdrgliftimesddity¥@ill be provided herein.

2009/ 134548PC£ WOOQIO 7920 det.erm nation ”Dﬂkg' e 708 det errp nes, t he user
has not provi d88/Insth QR RESTHOT dPOTFOT S SRAT g, MABNEPEE Torhdhe Uipr

i mpl ementpRR&LADIO e’ dRaRES IRt 10FembS 8EcciRStdeH Ggu® Mroudt aB §ARL &evict he

i npl ement operation 710 may accept or Teject each editing operation in
accordancechis mpuhdevigestiOudthlond. pr osst dedmpatidnemodude 70§ deteomiaapivbsthem one
enbodi e 5.the i npl.enent .operation 710.may instantia a.conf.licting
edi 11 ng. QRSP e PHE T Ban YRR SRl SHC e edi AR dntiEd
provi des dfnsnfilging @B Sret RwacdieRg cbhgicRdi Fongxapgeald ofe chibodin@ihehe first
enbodi ment, the inplenent operation 710 may renove the effects of a

rej ect ed dsHrMinHgon peadild 408 Mep ctoraingethy ager\iss spigpicdf topelc datedagd, wdich
Addi t i . det ai i , i ! t i.on. 710
o ovi ded S BNIGHOB LA UREEASETENE BaBhet fnddRLETRIY GEPRLBIMARIAC o€

whet her  anydiule @08 infdyedttathitd thg wonhid plosided imdtructiisenalc¢gs. orlrdjednéne or

enbodi nent, the secgond determ nation nodul e 712 does not determ ne whet her
any new dBPiEiohgecontlictiog $INAgOPHBEANSr eat ed si nce the nost recent

identificatio edict i ; i rom
t he master cogg,@ﬁ%]hﬁghﬂéﬂggﬁgﬁgﬁ%%%ﬁoég?cﬁu#gbg%g?%ﬁ%&ﬁgﬁ%egﬁ%eg?%gﬁﬁsdgtdhe
user, et dnjtrucRatsherreturd o ¢hengs ebontlic detiew prowass 900 codplbtes ZdP endistae mrstapes
whet her an f the editi.ng confl]icts already identified, remi nresol ved.
ot napde ol sRen iR ERRY rdhien chIREE: bt aureoors ol i TSt

whet her any new editing conflicts exisfs



100761 If the second determ nation nodule 712 determ nes at | east one
identified editing conflict remains unresolved, then the resol ution process
700 cycl esohawkistzast he first 20 determ nati on nodul e 70@8CTIUS2000@3®2€0Nd
determ nation nodule 712 determnes the identified editing conflicts have
been reso| ved, howeve %geg t he, reshol ut i En pr oces.s%JOO conpl etes and ends
at the stGFROHGCR le 708 cteyrpifgsy fhe| yre Biehef| Proyided (RsEpctiqns dp fefun to

di spl ayed:iet MEwRWDcaNgh ARALMEAL bRk ¥R pbFEmIBY &8 iRHERIGS. In

aut horing application 130 on user device 110 gf FIG 2, may change 25
based on gehethethe amplamentmperagidint 710gmepriceedt o tegace dodemditugnopciataa oy t he

aut horing application. .In sane enbodi s, the, authoring applicati on may
i sp ay deerReneE A e ERE LS LB Y BT bt on g EOHp PEre PR ar
For examhe implnRie opeReaeh MBIt mad wb@htite RatodMMidg diiéiat SpchiogXingd ance of
editing conflicts. In another_ enbodi ment, a nmessage box providing indicia

i ndi cat i macreehyegisenek theodate Hde dilithd ngprduatidpe instrreijonsetodics prtatiie cediteng he
30 user. Faqr_ . .exanpl e ho i, ndi ent cannot be
synenr oni Fo Gy 1T gty GuRRR AR EG Bk S FALE 278 S B ORR' oo
[0078] | mfaddjcticarditivi@pearior tiobhi thg ntepdd vatioh of thdatatd fiice d\ddithmaligadils
interface of the authori n? application may be configured to toggle between
showi ng dagarfling peefarmanee of thedmp]carangorartigmpl Ocgapravided bgicin-he di scretion of

the uger. In ﬁ?@gl /sggkgléigcge%nﬂiﬂ%ﬁﬁlf ﬁ8§u19f7.1§ %’[é‘[‘ﬁliﬁ%@ vglretherf ?’ngeidg%tiifged

2009/ 134548P aut horing application enables I ng of
t he dat a dditingg baifhctwhemagdiuhrasglvednf In ohs an@dsinenn thn desdndndedinhinagpn

conflicts a [dden. The user interface enahl es ditional functjaonality
nabl | ng T el SRatan WEHEHMEY H COAPE FRIBCRMERE bife GSEH Shdoses
to view qfi i{ROreeaRfilidrtiRation HOdRhind ¢ daPictS (P, afSughChRIRS rSeehlcadtordiiagr ams

illustrating exanple user interfaces that an authoring application nmay
di spl ay tmasterumpy, thooughadslddional ¢rbting gperadorsypecformed batthonsaf cta.) d&aghedri | e.

FI G il ]ustrates an.exanpl e us interf.ace 800 that i.s, displayed.to a
Csor Gnerti st s A R Sl Tt IS SRSy BBt ablnd pRBRE RERR

ex f’ifYP| e, dlﬂ%@dﬁtﬂeﬁﬁﬁ&@ﬁbm@d@@ hlhﬁ‘e@éliv@dn_ mﬁn&h&pérﬁbfodﬂ&@ﬁt, tHt REdar 8ct8@Pnvien t he
editing 10operation 304 of FIG 3 is being performned. [ 0080] The user

i nt erf acean V heddieraynesnviagibdi ony ngvwidigwoBGts axiskhi ch t he user copy of
the data file b | spl . I . | 3 w 810
i ncl udes an e0[???’6[]g%gﬂlgaﬁg@??eﬁeﬁ?%ﬁ%trﬁ@%z{%ﬁéteO 19%1%%%% géﬁég%ﬁylf?egp

di spl ayecd:ditivipt @dflica ra@haihhenrd@iived! tHed teregoluti@Oproesss 700 ekd}s Bdck @o tryfirbe

di splayed in the editing area_ 15 812. The user, of the authoring

appl i¥at iGHErmRpticRtRedHe TSt n It e eespnd rictsrpunatien sapdila g/ 13y defemnines $headq,

del ete, QpefifkliSRit eCO‘#ﬂ%OgA g@l\?edtfééﬁr}%seo[ll\;ed, however,\[,\ﬁgﬁ He Felrsg-futlgn %Hcgﬁt j@fes an

exanpl e user interface 850 displayed to a user en at least one editing
conflict doapldieead adnbt the sidp nkeviuleekldnpl e, t he aut horing application may

di splay the u jnterface 850 when the user ogses .to. continue editing
the data fil o 00317 o s Rraoiiitge é@ﬁlﬂwﬁ%%@}l&ormg @BPlfGapgg on the

det er m nafsbofeiRAW @ RIRitRIrink!dBplidakion B0 VAEuCFBRFEEIY of FICE 2UBRY dhRi&Y face
850 is displayed when the editing process 600 of FIG 6 is being pertorned.

[ 0082 THesesen whether faneeorg®ord editingleentlists ayehmen ndentifiedoby 8kOawhoriiegG, 8
P ?‘Yien?m; ha%gﬁge{tltoinn % §5m& er% 02diirnrén%ls\'t~| gh% guﬁlrol%ng %%hecg%ior? ngly Izri‘les&)ﬁglaatleartsolildi%a 1engd ata

the existence of editing conflicts to the user. For example, in one embodiment, a status bar

may indicate the existence of editing conflicts. In another embodiment, a message box

providing indicia indicating consequences of the editing conflicts may be displayed to the

30 user. For example, the message box may indicate content cannot be synchronized until the

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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25 di spl ayed and/or edited. The user interface 850 also includes a toggle
interface 815. In general, selection of the toggle interface 815 by the
user w | Iwoao®ei3tdie user interface to display identifiesgcediscomag3monf|icts

I n one enbodi nent, selection of the toggl e interface 815 also will activate
a conflict resol ut on interface. 10083 [l lustrates an anpl e user
i nt er f ac AUGHENEHRP l?aéloa.egﬁl?laﬁfﬁae editias oseha, Qi %Ew'h athqneelingoepntich ffeng
conflict fgsnbeRNwhee %itfdgegotfff‘&s tRE niRA. NeRe GRAS ﬁﬂeﬁ&erﬁl\ébf%w e{dﬁﬁlonal
identified editing conflict. user interface 900 al so may enabl e

r esol ut i dnngfonghiy dndelmtg fevey adi tebolgtiooof ¢digngs cdrdlicte veeplthes utchehensthtor i ng
application . di s él.a the user interface 900 when the user chooses to
revi ew ec?“?wgg%%ﬁ?‘ﬁ) 18%5 (see first WD 2009/ 134548PCT/ US2009/ 037920
deternination | | er1634 @fi 0 Fdre. schbmafie a6k RggYamd NIQARLSE tu:sett he
user interface 900 is displayed when the revi ew process 70 IS

bei ng perifigriaess. that an au@leoegl]apmm@tleg anay dtselafyat@ea gsm tal @@blienfmtl@meg @ndt oggl e
interface o) t er pfray, tl t1.ng. CO I n
one enrbodgplgghr?ltl)¥ % |(§1ﬁ§1 Ise e]rqi % ﬂ}u‘gﬁaﬂgglﬁﬁt er Sgﬁéﬁte 5] é\;\nﬂq i B

deact i vatdspldiedcwni liset whes CﬂththBollvéd eﬂft@geccﬁlmcts Eﬁffe exaiplentifisel eeéd on of
the toggle interface 915 may cause the user interface 850 of FIG 9 to be
di spl aye(fxfl’élp¥°ﬂéh%§é?h0flﬁgtEEP@HC%ﬁOHt ey udistlay e frieréacgo®l0 when the igsig The

user j,nt ng wi ndow 910 having an editing area
912 1n \/\Aewlclfpgﬂa%ﬂggggng(%\'?ﬂgﬁgﬁ%@?gég{t?{ad of the data file may be displayed 10

and/ or edited.[008H eEklictusag irgedacO/AR) mlc]sldesja]s [ahﬁly)sng dandow i8¢ d iediticinghe
conflicts or con esltln fro ified ng conflicts For

exanpl e, YA BHY b drfrehls miihee 48P i e gabs 4%‘ ‘3%%@0@%%@@&
version ofjot fAgjudas an fddlem 9@1@5%@9‘%@1 @chﬁﬁhg'cﬂﬂtehﬁ"@f HRE (15t WPy "i’htcf‘sptleﬂ/%d nast er
copy. 100861 In sone enbodlnents the identified editing confllcts

di spl ayedVwviatddti of tthe data Sile dé.gi, rwgnfantcb)cm) 2lsr may di distlegdvinghandivingtarens t o

t he cant sulti mthe conflicting editi. erati.o I.n one
enbodime2: (g txin e fSutiar ien oty e P duCRE Ry ot Biicaihe 30
confli ct R12kQGIEHRTRS, Br rdvikcIREd | goRtdnt. @ section of content (e.g., a
word, a paragraph, a table, a colum, a graphic, etc.) may be annot ated to

i ndi cate the d808%lorFI@ag illnseiasen, cxdeple esar migrdice 5P elispiaad it atuser wkesr copy
and/ or tha‘:r‘l fggg e&?ﬁ% cogfﬁ%{"ﬂé bee gé‘tﬂi}%ﬁat%)g{%ﬁﬁl]@%gg@ éuﬁﬁor?téa DopiRgst 1 on,

del eti on, revi e a pre

stri ket hrrﬁaw@lspIUjﬂd&hllSeﬂ iﬂ‘ﬂ@faca 8|50 @d&h&hmmdb@mﬁg td g/onnlnu@ bitigh thodhta fite ot her
such i ndi_ci a. % The user Jinterface 900 al so can include a
19

summedly Mﬁwfgrzeplmg\mn tst (R GE ﬁ&tldﬁtﬁﬂaﬁlﬁtl%ﬁﬂ%ﬁ H&yotddnmhi bage
I nf or mat i o0, AboUl ihde0d ihiepd. dﬁew (%%agsggﬁr% Wq%hgg@imf;%ﬁg%e&%@ of FiGS§E

enbodi nent's, the sumary w n Inclu ry infornmation area
922. For tﬁn@mlr&)rmtdhe sumary information area 922 may di spI ay the number

of editing Coﬂhhéﬁ@]ﬁssq%tﬁll{gﬁee béﬁé Qﬁgg %h ri r{@&?aﬁlgl i C @Oghl_‘réa I ni ng
unresolved. T f 2

of nergeahlm Tgadﬂ@ e'dﬁﬁ%h&@@'@h@ n@%ﬁémqlecwﬁtén& %& métwa@an@f ﬁ{éb&)eﬁé & nay tﬂfee
summary 30i nformati on area 922 may be refreshed (i.e., updated) as t e

edi tiztg chspldicdtandar edited ollredser mterface[ dEBEfo inclutsrr teptloditedineesy 1 hin

sumary w ndo Q.als IS t 924 .0f any, unreso] v diting
cont 11 ot denpal sieagl 8 ioerls BBl R Mg S e B e R g
content afiges; iddeliRdeelitifg dbriicts €Vh 9a6 chibotiigend SRIccEOPYS EHe tb@%e RSHBEC COPY)
is listed within the sumary w ndow 920. | n one enbodi nent, |isted 18
815 also will activate a conflict resolution interface.
[0083] FIG. 10 illustrates an example user interface 900 that is displayed to a
30 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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WO 2009/ 134548PCT/ US2009/ 037920 content may be annotated to indicate an
origin of the content (e.g., the user copy or the nmaster copy). |In another
enbodi menwp 2009134348t ed content may be annotated to indi earaSavmppm2of
editing action (e.g., revision, insertion, deletion, etc.) yielding the

content. [0089] The user_interface 900 may be configured to enahle a user
to resol w%tﬁ‘mglaﬂsn dosly ea@lé‘oofgr"dﬁt ghg/?e@ﬁthglat @ onegm Hﬂ’iﬂtet,%e b TRisEpce

i nt er f ace)(YQQ By &NRREEHE _I?é‘vié'ﬁg‘foc%;% TV, 7 &Rt p@Rrin@gt ructi ons for
one or nore displayed editing conflicts. In one enbodi nent, the user

interface 900 [808d4]] ekhet ver udatace @0fradepi ideluresokagelcomtdrfast U byontsch dre t he
di spl ayed editi confl.j.cts . in accQrdance wth.a sequence.. | n_.anothe

enbod et e L FEPRE] FuBe SO6Rishanitent Rl RLERI o brtvt 2 e LBl i on

i nstryct iigRsfatd018NYsodiviIPldey @ atkOBdi ddnflett GR@lbtidnt int@FREt®M. b¥ot BRarkSIE! -

[ 0090] Exanples of resolution instructions include an accept instruction by
whi ch t hesclgseen phdictagels atafaged1&dnay aypsepes asdrontesiaenBa0 I9é Hlas Oaatheat ed
into the I varsion of ata.fi a reject instruction by which
t he user(ﬁy5%%gﬁ%seﬁﬁ%n3§F?%Q@hgﬁégg@Pg%mgﬂ@uld not be perforned on the

mer ged ver si or0085|t hehedadea ihickface QODeRclada Ph esthoting Okinkle®0d LI ihaving an
instructions may include a next instruction by which the user proceeds to a
Q

subsequerfdittg ¢eaglé darvhich thg coment sslsmeiadaty afhide data Bl mpy el displayed
riog . \ ! . M
edi t1ng Ca?lgfolr!eﬁhe@nq"P? e*aflﬁl e%rE% 3;2’%Isboq?ﬁ}yygvﬁhﬁihehh&lﬂﬁegm{sfﬁ{ty %P%aﬁtg%@

previous editing conflic reso e curre el ecte 1ting
confl i ct .refud@@] fromnidsmnfedesditei o@rilicts. tHoe cxiaeplenmyoner anbalémentr eeadditiigon

instruction 20 interacting with aone or re resolution interfaces 930.
Non- i mi t%rﬁ“?gf? ]é%ﬁ%fi’égl%a TE8Y VT8 Ofﬁ‘ﬁég%aafggﬁeﬁ’f&ﬁeg&% TRUENB AL (8T §PY an
accept buf e rRastRlc6Ff. button, a next button, etc.), drop-down nenus,

tabs, and ot her such interface‘tools.‘ln one enbodinent,‘the user‘interface
900 di spl ays dfesdr Invomcrcadotumdntmn thentlentifedediting doh8ictssdispleyednvitthe thedi t i ng

confljcts are dis ed. .| not her, enbodi pent, the user.interfa 900

i opi s < PSR NS ouisrd PR S paRERy BeBE oot JBE AR ERRRRIR ng
content iclitaRl 65dr@tbRY Ihend!S@bediment, thd QARG AN in@afPhSv dfhBe eRMtiHERY
provide a resolution instruction by selecting (e.g., via a cursor or other

i nput i nteepteategnfliefnt Far cwamplenintdne eehadimentas eection dfchatent @sdi 2 3/0f¢.¢m one
of the cq i ctin itin pe I.on int 1:Ng - W: r | uti.on
it er 1 acd rierfith AT AMERELADY Fase T g FRRElaE il BrufRR bl

i nstruct iingeriey, delbed! bn@oBmevi@d Bdite 0gr @y adnidist i Shayrecopy. t Hxamphe
sumary w ndow 920 and.interacting with a.resolution interface to provide
or sellectangoiabery UpfliGating stuchcinsstion, deletipnognd/orofevisigihpiay in¢lydega 11,
the user j m-Telcl I ]g9$? r utjon | : b St

di spl aye&J r%egén an e%?%f %gﬁjclzon }I%t lglg?h;ﬂ;sdg’sglﬂéﬁegé rom&%%e&’p?glglﬁ%ém%’24 in
t he sunmmarpther saddwindi2®. The resol ution interface 930 shown in FIG 1 |

i ncl udes an 9/ 134548PCT/ US2009/ 037920 accept button 93 nd a.reject
button 934. Yﬁ“ﬁ?’ﬁep BCHIRHES SO Ghe ek el %gwwmﬁ%@éﬁﬂw 930 may
i ncl ude apy agtasiinedpp 1RLE6 ﬁﬁg_csﬁﬁ{umdg& ﬁmnﬁﬁaﬂab&ﬁ&égmﬁeu Ireﬁﬁﬂg hceoli}tﬁlictst he

resolution interface 930 is displayed as a pop-up W ndow.
embodiSmerio she hewevier sonh embedioientsi the summafyagmdo®093thygan neludder summetybar or

oo oy | REERR 00, SRR R B e BiRohen B SUBRGTHE B
oper at i onalmtel Q¥ £@itindNcEfReTP| identifRIde BRNiMAt h@holi® ePpEcatidlOaky réfbidg he

aut horing application inplenments resolution instructions provided by the
user. Themresplvefrentlaei spiyc béermeton a3 19231 plee sman dngiegr nide arumabast @f t

modul e 102, A, RLACRRTScbAbIENARAA BaARK 3t Ok O%bod inE AT QuARGLAL i on

30 information area 922 may be refreshed (i.c., 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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10 1004 receives a resolution instruction fromthe user for resolving
conflicting content. For exanple, the obtain operation 1004 may determ ne a
gi ven secwpanovwif348nf | i cti ng content has been sel ect ed PpgTiuseomamarzand a
particul ar button, nmenu option, or other resolution interface tool has been

selected by the user. 100951 A determ nati qn nodul e 1006 det er m nes whet her
the resolGPie8hmay e Hapfaird: fodRdicalg) aaQrisn O dheseAnient €8S e AR F3SE PRY O JHt ent

is to be_rﬁ@s%%%g .Ofn RiRG Rhodldhedth@ic dREAr At hRY vdibelOR6ngRhR M nes
the obtain operation 1004 receives an accept instraction, then the

i npl ementtapd ofedpimgrasion (O Oreyrstae avsrtion, deletawe efot) yophding thcoronte®08. | f t he
determ nation | e.,1006 determnes the obtain operation 1004 receives a
rei et 1ot radBPEH, o rericg OB e e Pt B St b i ceds
to a rsej efifplBRAritimncontlctd 058y ckphgit] e BSMEirNGe @ﬂ@@iaﬁer&'bfécﬁiéﬁﬁér foor

i mpl ementing the accept and reject operations 1008, 1010 are di scussed

bel ow wi tIHoyYid¢ a@esnhetiont msERERNS 1R 01¢ o morp edipmpycdnediting i ontlistsocd8somk000
conpl et es . s,.at . | 96]. (FI. G . i

i1 onchar P REIge e gt R Bl B bRu s o gp o o mduel e

1100 by wh¢ éRpancdeditnt eshiiels id gonaacalitha ssgenbe Innsbeirt eabedinicht, hd he
25 merged versign of the data file. The acceg;t, process 1100 initializes and
begi ns atusel’ B¥ggface MOQuanables dbe asfy tpriewdeisesolitigndastiichigay 4 By diswlayedrhe

cl ean opeyatd %nﬁi‘c&ﬁelé&éﬁ’ﬂ o3y, annotations or other indicia fromthe
accepted content. For exan‘g e, any underlining, strikethroughs, coloring,
or ot her such [8090]t dixaandecsodf triwhamne ptsedctoomst moludaran mecopy adstfucoom thye
merged version of the.data file. 30100971 A de m.nati.on nodule 1106

det er ni ne¥Gh _@wnwr BMIGHEES & HyCLelibpe BcEEMt sl be dstgaied | Gt ST/ or
format ting &&i Be 1RAGEE AilObAd heidatRubbich bT WhiGX HPLEr ildlcROEHEdRgiTent ,
the determ nation nodule 1106 determ nes whet her or not the accepted

cont ent iapetatide sheauld hav rcpaformed od the mbtged vewslonmd thgdap e , Oter otdngniesdat a
unit to the data file. In another enbodinent,. the determ nation ule 1106
et er i ned TEHGYRay i Gisio By SR SASHUEE R RaIn b 68 PSR et B Rolfen
added anyub&iqiBittddithe(@n@ict Watods reddIeRigl theicBffentfyostliectl @fitindb@imlidtakiang,
etc.) to the data file. [ 0098] Itg t he determ nati on nodul e 1106

det er nmi néxck Istraelempbewhictli the Hepr oparnatty erpredeud edeidng epndlagitvathiouh rriplying
formatti I hen ccept process 1100 5 conplete and ends
at the sﬁg%gﬁ%%gwgg%%%g.e&% gtchrgﬁagt erm nation nodule 1106 determ nes the

accept ed edi t i[0g9Qpahabhererissivess.chatuset mangreridd arrsmildtionginktiwutiohlts dat a
file, however, then a renove operation 1108 del etes the content and/of
f or me0t i riBteracHAR t WEh rficg Ry MRUF sieapiutien i faeasad3q | eNomhimilipg eyemplescelss

1100 commbeh @t rRadSipalal BeucHaRTa Ukl ifoRhlelcCaiBhel ot Bhiohhe

renove operation 110 1 "14 is a owchart ustrating an
oper at i oread.), fdrapaddven menuexanphrel stegrewich prtatessod20h ye avhbartimanty theastied
editing aperati be renoved fromor undopne within the nmerged version
of a dat dTETiRES O GLPE AnCpPBRES 9 ot F?Sz@s%nwebéf&}eﬁst%ated&% art
modul e 1202nRRdaRr AGRSRY, 1R shot@amRRhdl! @@ vkéOthterflte gbedthIfREERE &0N
1204 renoves any annot'ations or other indicia fromthe content Tresulting

f r om25he mejceetoddionsedife¢asdo dparsat when condlictimganplcat is aelgctodbie theiuseng,
SR NSO L e S
(e.g., via a cursor or other input interface) content within the editing area 912 that results
from one of the conflicting editing operations and interacting with a resolution interface.
In other embodiments, the user may provide a resolution instruction by selecting an
30 editing operation displayed within the summary window 920 and interacting with a
resolution interface to provide or select a resolution instruction.
[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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[0100] A determ nation nodul e 1206 determ nes whether or not the rejected
editing operation would have resulted in content and/or formatting being
added to wbeodaisas4Bi | e. For exanpl e, in one enbodi nent, pCmaSbaans1y20

determ nation nodul e 1206 determ nes 20 whether or not the rejected editing

operation woul d haye added.a chara r rd, row, cell, or qQther data unit
or cont erfcoghPEten 4 i“ﬁga it BRI e bodiBetis-enteyery Hig resolution

det er m nghipRc0S LRy 1RA8IASHLHLRE SntTRINB01. t BemhE fkeRbRAHBHNhMaGORer at i on
woul d have added any formatti'ng (e.g., bold, underlining, font color,

hi ghl i ghttheggsobttion)inteofathr@3das aispidyed ap G1pdd-up fwinthev.ddnesthemembahmmmidul e
1206 determ nes ,t he reject.ed editi 250per,ati on, ,woul d not have.resulted in
Sontent . dinenrt b FeapfliRg BERG Ruf RSt BRRHE ARBIF b et MeEe ¢ ftwt
process %Q%ﬁ&[@é@&ti&ﬂ@le@ﬂﬁ!%r@?he&ﬂfbhsdiﬁﬂaﬁﬁ%ﬂfa@e.ﬂ_lo; If the _

determ nation nodule 1206 determ nes the rejected editing operation would

have added cor08Ml d6r d2 Bor fawchary lluseabneen apsetionalr Bow\ier aperxamipn 1208
del et es t. n r Fat £ om.t. he 2 i of & dat a
cer et e UhpTRIL A BBl S Rl AT LA VBB RS

af ter conpitaictions govideé by etmwer. opes Abplemedtd@éh process 1000 12dlizEhendbédiad pl es
of the present disclosure can be better understood by wal ki ng. through
exanpl e &l stehimagdule 1003 apds prpegede ko mpobtaitp pperaten $904. Flltmsobtpi operation

i1 ustrat t . O kit i ayed t i ng
appl ilté)at il?ggggé%g%gf r\%@%%bogé? @fgﬂggﬁ%} E}%ﬁ%&%ﬁ%%@f@%@l r stCtBbgeciﬂlt@Heg?{i ng a
user copyxefmpke, dat @tiinlopeanbh 1604 may doecomndct £xarplsectappdfi @aflicting cbhte®. 23 -
29 illustrate changes. to. an exanpl e user interface displayed by an .

aut hor i ng}laé&ﬁﬁl? SPTIEH, Diathg Upety G0 DaichLr R QREAN. &6;5{}]"*%%%91%% file
of fline. LQIAH tobPhdslteen IQect@ Bi@E k&t erface 2000 of an aut horing
application includes a 5display w ndow 2010 i ncluding an editing area 2012

di spl ayi ng corlf@%i] of déternisetiorcopydwé (6@ ddaternfindse  whetheo mbhendesadatidmar
2016 provi di ng conpand tions, and a status .bar,2018 indicati t at us
of crB uabshEla) TR s E0R cBMelp bR R pRat ol B0 25Ty

i ndi cat e dufeemin0bh @RbhHE ABDE Sdedérthimdsaihle abit@inf Sferitivnt 2004 ddeBRs it Scdepe user
copy of the data file. The status bar 2018 al so may indi cate when editing

conf | i ct snieipdoneben heeimnl¢mentatiannproowshd 08& amsicedssiaomnaccepteopstadicnsl 088+ 2018
I ndi cat ©SrHR &é%&lmelﬂétio‘ﬁplggcﬁlﬁé 186§ dgt\é%{nlng? th% gbr‘cﬁmoﬁagl%tion 1004 receives a reject

instruction, however, then the implementation process 1000 proceeds to a reject operation

20 1010. Details regarding example processes for implementing the accept and reject
operations 1008, 1010 are discussed below with reference to FIGS. 13 and 14. The
implementation process 1000 completes and ends at a stop module 1012.

[0096] FIG. 13 is a flowchart illustrating an operational flow for an example
accept process 1100 by which an accepted editing operation may be instantiated into the

25  merged version of the data file. The accept process 1100 initializes and begins at a start
module 1102 and proceeds to a clean operation 1104. The clean operation 1104 removes
any annotations or other indicia from the accepted content. For example, any underlining,
strikethroughs, coloring, or other such annotations of the accepted content are removed
from the merged version of the data file.

30 [0097] 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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master copy of the data file. [0104] The authoring application
enabl es editing of the user copy of the data file, for exanple, using the
exanpl e awOlooY13gs4pr ocess 300 of FIG 3. In the exanpl ePsmasm)otobm20
aut horing application enables the first user to edit the user copy of the

data file freel 5(see edit operation 304 of FI 3) within the edjting
rea 2012001 schef é?ﬂt%ﬁi \ﬂm&miownﬁofwmiﬂﬂpgm(eg»wg% hunderfipe. et %8l ti ng
a first %élﬂiglﬂﬂh% &) ARt aanth £ spl ayed in the editing area 2012. The first
user has arranged a cursor 2019 over the first data unit to enable editing

of the first d80¥8luritthe Adgewonaiarsenodvds 1d06 aistedniacy dok ROQRedredaingecond
data unit of content within the editi rca 2012. The | ock 2022 i.ch is
di spl ayePSOPRRPAIEAE tafiheqgTaf Bl By fiet g BorsfEe T 1R
freely ediohiphde bh®cRBGORE S6H Rolilket1110. If the d&dDBiAatidh hbdale 1606 ddtemiihést
user has edited the first data unit to change the word "dog" to "doe". In

one enbodhereaecptash adiging gperéionoicaovepgontet arber formaltinge opr thei ditadilan
editing erali t ete the " " editi tl 0
R R R e e L
"doe” i nahedes vasovidlithgdan fRGetht bo@pop@ialsi 1a00 tompriat 2dtdnds ahmeaeper " g"
and an editing g@frati on to insert the character "e". In other enbodi nents,

) : e".
ot her edi™HEC bpaficr sprapletign pethgrempyeeporsioacddP8ve the sane results

[010 I n one digyent | . ] - uni F o dndobiat
tr angl] r(r)i ssion t[g%e Fr;giétlgrﬁgdog?a]g?ﬂi rllltgﬁ%g{lgé ? %I%%%%Ogar %%]\!vugg% aﬁy&t%ﬁlglef irst
user to lroektfrbeecst 126 bgahahunicfectelreditidg appoitibe magrieadmoest fromlve uhdost user

may provi de .express instructions to |ock .the first data unit. For. exanpl e,
the fi rstWIafg%ﬁPerfaerg%W%féwnm@ detarfdle. ﬁﬁ? ?J%PEOCSW&ZQ&%‘E?%?S 2B¢ Ee%m #dn on

the user ¢t &ldgare1 #P0hd AoeHd! B Yicard ob%ﬁo@g%@.o?gl%dcllpa)ﬁ %ﬁb%atid'nr fipquser

has been placed around the first data unit in . I'n the exanple
shown, t hembweskarR02dndtasioas Siri etheri sidadh fioonthcheortod ke ®s drurre thebye) ¢ohest
second uset,. Forggxa e, the |ock 282? owned. b% thg 221 WO

2009/ '1345A4BETMIES OG0, P 7520D1S ALY UISErning: FPKEPRASEs U8 8F Offichattang
t he | ock 2QgidtioEdhdyoridif afaemdded§6M ths nidi gl \ayesh dMhs @Atk @ild.1 nes.

Di stinguishing | ocks owned by the first user froml ocks owned by ot her

users nmay enatPt0tihet fpteyningiser mpeulkAd0p detreminetavhctheriar nohdefreieged user has
| ocked wi th0l ;o(?%FaEf:oe ::\Xllo%gd A& (B iRY i & e 58&7‘0?%&5@1%5%&&4%&1 #4Nhe gathn one

enbodi nment’,
file. For example, in one embodiment, the fourth determination module 1206 determines

20 whether or not the rejected editing operation would have added a character, word, row,
cell, or other data unit or content object to the data file. In another embodiment, the
determination module 1206 determines whether the rejected editing operation would have
added any formatting (e.g., bold, underlining, font color, highlighting, etc.) to the data file.

[0101] If the determination module 1206 determines the rejected editing

25  operation would not have resulted in content and/or formatting being added to the data
file, then the reject process 1200 complete and ends at the stop module 1210. If the
determination module 1206 determines the rejected editing operation would have added
content and/or formatting, however, then a remove operation 1208 deletes the content
and/or formatting from the merged version of the data file. The reject process 1200

30 completes and ends at the stop module 1220 after completion of 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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5may have a distinct lock (e.g., each user's |lock may have a distinct
color, shading, formatting, etc.). [0107] In FIG 16A, the authoring
appl i cat iwo 20034538 updat es indi cating interveni ng changes/usaee/08124 he
master copy of the data file (see receive operation 306 of FIG 3). In one

enbodi ment, the aythoring application receives the update after.a 10
pr edet er AT ﬁteg}lk?gla% rqqppf@fg%gﬁsfgg onkipg. alﬁé‘tsifi‘é‘?nde%ﬁ 1catiope

aut hor i ngri@Rph cad iIARLhRCELY, g[%§ td Q‘?e;&éﬁﬂﬁ’é ek ﬂltér%a?o@(él%%@aﬁ/%@waﬁ%ﬂﬁ@ﬁﬁ to
synchroni ze the user copy w the master copy. For 'the purposes of this

exanpl e applicatiahiagn firsthecras ctiong agsemoby olt data ﬂISOﬁBmmed to have received
t he updat e aut i cal ter a r de ined tine interval. The status
bar 2018 of -t HOTBH1s JREIS uT hdair SR EHEC TR ptnalBa wPhielieh imekAfs §

i ndi cat e AglAPHaliewHNoSndEaR: ﬁ@@dﬁhﬂggrea 2012 dis l@}ﬁ@]cohﬂén%&h@ﬁ&@@bw , the
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unit and has obtained a | ock (see | ock 2028 of FIG 17) on the first data
uni t. I n filpi Thextams bar 2¢18alsoappnmd w@@rwwrzﬁﬁozi@&%h%&@e& glgoeled-lor t he
first, dat r ly,
"ol LA . 5L B ORISR el Uil e tNRTrL IR,
updat e almsstérrdpy af ths datatﬂierd user has obtained a third |l ock 2026 on the

third 25data i e cqntent update | es t second u edited
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Wien the @uLhoafiingsRRRh &éﬂ&@aﬁtﬁ&%@éﬁ%cés@@O@Bﬁﬁf@ 3. TR enAULRRId $Bwn

appl i cation determ nés whether any editing conflicts exist between fhe user
copy and thheuthewed appdicatpaatmebles therfostadiet foregitdonider cory eiths data filkeficdne

S PR R U5 BRS AR N AL R SR B oL
et adat a 2pdateFiqdisc tleaisttier i bilitidg UTREt dAdSuressfahichh@idplayddiakhon t he
third data unit. Accordl\r;% t he tﬁl rd l ock 2026 is shown around the third

data uni teditmgmr@ 201@A The tmgdiaiansn@d@wm@%? ogrgbofirst data uph410] | n one
nbod : d
emboc rehupk Gy TSRO, ARAHE, ROPLMASLS P Sapoc ARG BRUEYET

synchr onidae ﬁtﬁﬁoﬂtﬁ)ﬁfenﬁ@ﬁhmwhé Eldltlh@aﬁast)m Thplck D23, hﬂuﬁmaraiwpﬁya@pl i cation,
the netadata update indicates the se user has a_ |lock on the first data

uni t , 20whi Withip dir gditingsargy 202 Hbibts;the flrSu ey feon @l seitipg thegegonddats ypikt dat a
unit. Accordi r[@i(YS] tIH%I@eP@, @ﬁ]e H3EhseP hbso&ﬁteﬁ fhd ﬁ%t data unit to change the word

"dog" to "doe". In one embodiment, changing the word "dog" to "doe" includes providing
an editing operation to delete the word "dog" and an editing operation to insert the word
"doe". In another embodiment, changing the word "dog" to "doe" includes providing an

25  editing operation to delete the character "g" and an editing operation to insert the character
"e". In other embodiments, other editing operations may be utilized to achieve the same
results.

[0106] In one embodiment, editing of the first data unit initiates a transmission to
the master copy of the data file of a request by the first user to lock the first data unit. In

30 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
22



first data unit is not instantiated into the user copy automatically. In
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i ndi cat i Qﬁter\%(ﬂmgfchhﬁ@saﬂaaileh@ﬂidmzisYerprj‘l bethy pdatfie (deb rédetreaypanifibe 306 of
application, the netadata update conflicts with a user chan Accordingly,

the aut hding)- alﬂmnie@axbpém%éée pEhorgANPdeatiana ceqiyastthe updat gffeﬁ aan
oppor toun'eﬂ'ré(detté}nhﬁb%itlﬁf% a‘i"t)letl ?Q&t §RY &Rgaetn?oodlment tth 9&&1§1]1n g[i}}ﬂ 01117 the

irst us Instructs the aut ng applcatlonto attenpt to roni ze
t he user rcogyesalc uIBEBtediatrmpbnd;eetow reiudshie sgrndtremz@tmylsérsce@ywﬁﬁhe ansze

operation 25310 FIG 3)...In one enbodi.nen e.aut horin i cation
i mpl ement@PYHE® ﬁeﬁwaﬁ? this sraurle spplt Haw%fl? ﬁutE?r@g Pl Aoy ﬁ

appl i cat ifgR, Abt-akilsd AR ugegéta%nfahem}l 1 AREdRlerGRRY tinfe lama@prrh@t;ﬁtu@s ee
obt ai n operation 504 of and "deter m nes whether any editing

conflict sbar é81H of the dtspkahevmqmatzélq kasécewapddtéd/indg6r &6A emingiBtoofn Upidaie 5). In
the e a | e showné %dﬂe aut horing application does not obtain any new
updat asgeenrr% %%l nt er veni ng changes have been nmade to the master copy

si nce the | astjougBiatialone EMBoditichn thdEitidiRRlgl HplitQidnFedePfalianteGaddtatipdate
|nterven|ng changes represented by the previously received update conflict

wi t h userfrathdiegasstercopy 4]n anethcs gmbedintegt, dbpauteertigompplipasionesaess at he user
CORY o \BREOA W PR SRR 1R e LGk o e
application receives both a metadata update and a content update. The metadata update
20  indicates the second user has released the lock 2022 on the second data unit and has
obtained a lock (see lock 2028 of FIG. 17) on the first data unit. In this example, the
second user synchronized a lock request for the first data unit with the master copy before
the first user. Accordingly, the second user was awarded the lock on the first data unit.
The metadata update also indicates a third user has obtained a third lock 2026 on the third
25  data unit. The content update indicates the second user has edited the first data unit to
change the word "lazy" to "lively".

[0109] When the authoring application receives the update, the authoring
application determines whether any editing conflicts exist between the user copy and the
received update. If no editing conflicts exist, then the authoring application instantiates

30  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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24 WD 2009/ 134548PCT/ US2009/ 037920 nerged copy of the data file to the
first user. In the exanple shown, the authoring application displays the
mer ged vewei20m/is8he data file in the editing area 2012CTrusEeo®o3mZo | n
general, the authoring application may integrate the user and nmaster copies

usi ng any desir rge techni que. For exanple, in_one enbodi nent, the
aut hori ng appI[Piﬁ{]{TﬁﬁoﬁﬁF@%P ng, jif 2 pistadaupdia sanilists vHE 2YEE I8/  and/ or

revi sed ifWhe: URAhEARMIAL u;;@ﬁe At idskdrBaRAnENG: MBS BEmpRAY Of the data
file. 10115] 1n anot her enbodi ment, the authoring application may

det er mi nesyntteonmee iconcrofopy vathdhe mabict eonye dn dlseerasgldapplibeiomticenctedypy and

may perform any.caontent or fornatting addit.ions, deletions, . and/.qr

evi 5 ondmpGiFge B e aa STy h GRS e PE: ThisR <Eheliecopy
versi gn dirstider dhadest td 1BcK theHirst dalstdit A @&ofEing® Be3klofd @8dHs!1b&kt &) the For
unmer geabl e conflicts, such as user edits to data units | ocked on the

mast er cdpyt qaga git ismeobmsiadiiated pee theruyercopy iaptomagicalbe dinvinaidicr erabogimguiat a
updat e indj i C t t har i plication. duplicate
ot uni CRERAL A% St RELh bt R AT ARl AR ERen RS, e E ot

unit baseadsodved heccorlingly ahs sétBae ubdi's réleasy DE thedOgly2A22. . the sdvdnd data@nitent ,
add 15a content |ock, etc.). Accordingly, the data unit remains | ocked and
unchangeds Pet IBERHE to {iF upercry sytamatillyt ne master copy. However, changes

to t dat a unyj y : t.al I: . i,on of
the data fi1e st [FREeghEboREn ZRE AELAL BRfoh: WHRCIRAER EHRM " e
exanpl e showser tnddtt@ind Whet the cohteat udiatea shimild be snsgnawtad (@gk edrded) 2o t he
second user (see lo 02)..and changed by edj ti operati ons performed by
the secortd®H éfss’pwﬁhaﬁaﬁ;ﬁl@@% H_E‘?‘aé%%%’i%f}/ rﬂfgﬂ@egof OEﬁ‘éf”Wb‘PdL@ | azy" has
been chang@fhring aphlics8bd mayHroHBe it Bls@nfitidni ettt Sty Aalch W fifst has nbgen

generated and arranged adjacent the first data unit. The duplicate’is
| ocked t grovide fristra¢tions ¢o indwetatk tiekurRorR4 Namldmitmgl cxdmples of insfaphstiomade by t he

e B o LSBT E ata T £0 CE S
to the second [¢$Er] i1AtiRlathotifig abplicdfi6n @iERAHEBNditid e ndidt v Var, Rl | cati on
only rel eases | ocks when the user copy is synchronized with the naster
copy. | n theautheringspbgatiaannhibith theaisehisem neptansisting theijupdateningo thelusetses | ocks
i 1 AR R A YBSIE0 A6l L EIRAED 5,
Because tiherfatd. Naranogeagpbodiathiothchathokridgapplidaion dokstriondisplagfahiitdisatiohhe
20  of the availability of the update. In the example application, the metadata update conflicts
with a user change. Accordingly, the authoring application does not provide the first user
with an opportunity to instantiate the content update.
[0113] InFIG. 17, the first user instructs the authoring application to attempt to
synchronize the user copy of the data file with the master copy (see synchronize operation
25 310 of FIG. 3). In one embodiment, the authoring application implements the
synchronize process 500 shown in FIG. 5. The authoring application obtains an updates
from the master copy if appropriate (see obtain operation 504 of FIG. 5) and determines
whether any editing conflicts result from the update (see identify operation 506 of FIG. 5).
In the example shown, the authoring application does not obtain any new updates (i.c., no
30  intervening changes have been made to the master copy since the last update). 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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aut horing application does not continue to save to the master copy (see
first determ nation nodule 510 of FIG 5). Rather, the authoring

appl i cat iwo 2009813k#8s one or nore al ert nessages to noti PgTiUuseombios®R0 user of
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20 the second user (see lock 202) and changed by editing operations performed by the second
user. For example, the second occurrence of the word "lazy" has been changed to "lively”.
A duplicate of the first data unit has been generated and arranged adjacent the first data
unit. The duplicate is locked to the first user (see lock 2024) and includes revisions made
by the first user prior to the attempt to synchronize (e.g., the second occurrence of "dog"

25  has been changed to "doe"). The second data unit is still locked to the second user in FIG.
17. In one embodiment, the authoring application only releases locks when the user copy
is synchronized with the master copy. In another embodiment, the authoring application
only releases locks when the locked data unit is fully synchronized. In other
embodiments, the authoring application may indicate the lock has been released.

30 [0117] Because the authoring application has identified 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



merged version of the data file displayed in the editing area 2012 is
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listing 2034 of the sunmar i ndow 2 di splays the conflicting content.
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cont ent astivaises swamanydyiodow @088 .ckhe(fasigiser mee comuiue itacdi0de nufrgdd @rsidB) . | n

th di ,_the li i 2034 t the .15 flicti . tent t
"hai ct e GBS SF Blrobalflss SR EIR nBF Ok BhaRer By IR SRt fer i g
content (e.g.,[0$BH Okl &latmplOS8c&k blh@ichl@®) authoring aplikd@dn hag ithplemlentiser  of

t he authoring application may interact with either the editing area 2012 or
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resol ve an
editing conflicts to the user (see display operation 704 of FIG. 7). For example, in one

20  embodiment, selecting the toggle interface 2015 splits the display window 2010 between
the editing area 2012 and a summary window 2030 in which the editing conflicts are listed
(see list 2034 of FIG. 18) and summary information about the conflicts may be displayed
(see summary area 2032 of FIG. 18).
[0120] In general, the editing area 2012 displays the merged version of the data
25  file and enables the user to freely edit the merged version. In some embodiments, the
merged version of the data file displayed in the editing areca 2012 is annotated to indicate
which portions of content are in conflict. For example, in one embodiment, the merged
version of the data file is annotated to indicate whether the conflicting content resulted
from insertions (e.g., via underlining or other formatting, text color, highlighting, or other
30 such indicia) or deletions (e.g., via strikethroughs or other formatting, text color,
highlighting, or other such indicia).
[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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20the editing conflicts displayed (see first determ nation nodul e 708 of
FIG 7). For exanple, in one enbodi nent, the user may sel ect the toggle
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Accor di ngfrtyﬂlﬂiwna%ﬂ&ﬂnﬁ@%tﬁm 5183{1? FF Jebodimepfethe lﬁté% 0 sttt hesr ovi ded
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FIG 14. The authoring application renoves the annotations fromthe

sel ect ed conf I[0E23Inglhedisteyser ofthe pethedng spdicatiaamapmgeradt Wik eﬁh@rﬂl%ly wi ndow
2010 (see, g !%aﬂe dfqa]rzao STk Stu%%qar%gx&u@a&%%‘g El The) BPNREd Ng-RRNL, faLi on al so

det er i nes érm na
obtain operation 706 of FIG. 7) either to return to editing the data file or to resolve any of

20  the editing conflicts displayed (see first determination module 708 of FIG. 7). For
example, in one embodiment, the user may select the toggle interface 2015 again to hide
the editing conflicts. Choosing to hide the conflicts removes the annotations from the
editing conflicts. In one embodiment, choosing to hide the editing conflicts will cause the
user interface 2000 of FIG. 17 to be displayed. The synchronize process 700 would end

25  (see stop module 714 of FIG. 7), the authoring application would determine that at least
one editing conflict remained unresolved (see first determination module 510 of FIG. 5),
and the first user would again be able to choose between freely editing the data file and
resolving conflicts.

[0124]  Alternatively, the first user may provide instructions to accept or reject

30 conflicting content or portions thereof. In one embodiment, the first user may select
content displayed within the editing area 2012 of the display window 2010 and may select
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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15FI G 14) the rejected editing operation resulted in the sel ected
conflicting content being added into the data file. Accordingly, the

aut hor i ngvapplysai4son renoves the sel ected conflicting eomtuseasfnsmdae t he
merged version of the data file (see renove operation 1208 of FIG 14). If
the editing operation_had resulted. .in content being deleted, then the

rej ect profedimain et Bsch B PERdEURIT e Pnrlwg%uﬁlﬂ%a%h%&w
conflictipgeMiaRiaid @3 20t he data file. 101271 Returning to the review
process 700 of FIG 7, the authoring application determ nes that at |east
one of the iddi125]i dd tedéxample gomil indds. tB et st user edodty 6de fdewtionecond
det er m nat i,.on ul 12 of ELLG 7)., thereby restarting the review process
700. By bt ATAL: Frlpfun afitscobhiochy o iR RS et upT BRGS0
conti BUe E&IRion Meh 2RI vid he caRBf boBL SA ERrdingly Uhk BEthbAR: hipliceibPr ocess 700
of FIG Q? while the user interface is configured in the conflict

resol ut i ofstarpenes thy user hastriof eroyidedrestiuctiens togethrmgyediingdses fitst hi de t he

diti flict. [ I j t | e int 2015.
o R o R T B BB 0T PR Tal MR REE.7hoe
rej ect ed itipeensel epdredorc DI i IGL MY Q@i RIbo&RENW, Sl fayt Wpemay have 704 of

FIG 7). The rejected conflicti nfg 30cont ent has been renpved fromthe
edi ting aekstedeiinr agifferprtmeption ofithe cenftielyig Gogtoabpl i cati on updat es t he

su ry W ndo 0 i . i cti ent by
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w ndow 2Q038fectiddectats ecltdied potidh bfthie rgnitiotib@odntevass thotrejeampdeetel 300rdsol ved,

t he su rea, 2032 remni ns unchanged, WO 2009/ 1.34548PCT/ US2009/ 037920
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operation 706 of i's exanple application, the authoring

appl i cat ildf. dbx afhesauihesingapplicatien tlso dewuhines {she determainatiiorgmoduwlf 112¢4 dihg
content. r l.e | G. 21 illustrates another .resol ution, 5i nterface
5050 W ¢ 16 BRAP ReiSeed eftind Gl an Ak ftse LERPE R Flut BhBet 2 Fhe
aut hor i ngydaeplnits tlkidam. filTha ctQaRIW!, R buirRIfpp BB ethoved tREkdkddSt i ng

resolution options (e.g., accept, reject, etc.). The menu is arranged
adj acent conficsiag eenterf fruntha wetgpg versnnenthe datp Blsdsesrvmdy reprratiath208@Ehor i ng
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[0127] Returning to the review process 700 of FIG. 7, the authoring application
determines that at least one of the identified editing conflicts remains unresolved (see
second determination module 712 of FIG. 7), thereby restarting the review process 700.
By restarting the review process 700, the first user may choose to continue resolving
25  editing conflicts (e.g., using the review process 700 of FIG. 7) while the user interface is
configured in the conflict resolution mode. Alternatively, the first user may choose to hide
the editing conflicts at any time by selecting the toggle interface 2015.
[0128] FIG. 20 shows the user interface 2000 after the first user has rejected the
selected conflicting content (see display operation 704 of FIG. 7). The rejected conflicting
30 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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2050 within the editing area 2012 when conflicting content is selected
within the editing area 2012. In other enbodi nents, however, the first user
may use awg 2desiduzd type of resolution interface to provyciaSc@ooB1926 on
instructions to the authoring application. 101301 In FIG 21, the user

selects (e.g., via a.right nouse click, via | ef t use 15cli.ck, hovers
over, or ot her[\%&s’é s‘&‘\%‘g‘ﬂ@g\)’i’lg‘ @ﬁé?‘ﬁ%‘?’ PFQ?ﬁ%ﬁ%}?e e&é‘ggﬁﬁ% aP%lf‘F&PH? HBtamS
conflictingePilk@pinswhtdtnd foRPihkirttiRE: (tg&%tah obBatisN ERLYFIM. nslow RR30 and

sel ects the accept option on the resolution interface 2050 (e.g., using the
cur sor 2Gk8npleappbeationgthy authhengapioriiomgokipiph insauctomsdeteasphviettes t he first

user did not. provide instructions to hi e,edifin onflicts and return
o edt 11 b alEintariSh o aurEr S 0bth T el i s it s 20¢ he
accepts i Nfefded 2030 WiSIE R hicARhE RSP BRK Hrd@le ebOlubn Fstuctions to the ~ 101311
One exanpl e process by which the authorlg% application may accept the

sel ect ed agwringeppliegtioont baresphitipy dverfaca@0a@ sepmenr bimggesplg®neiptipnG, 13,

The aut harin li.cati vVes . annot-at | f t Sel ect

Cont 11 ot " SRR rRR L8, TRIRES i ar AR B nD IR o Oy SORBRREEH T |
appl i cat ilamndendbdinitas thd@utbeirgcipptca@nfdidptdyis nig: Rbsiotidreinter®@s 205Behéed i nto
the data file (see determnation module 1106 of FIG 13). Accordingly, the
accept prtBeBss sqlege corsliping wlits fiom Bgdisting dQ3 v iEkn Hegenanary pondew ﬁpgé?- 13).

If t a i ocat }: i i t was
g L R G b P

del et ed t2080mathfid theteditmgaoeit 2012 Whearvohfietidatentéitliesd seel wehnvke apgngat i on
1108 of FIG ). 30101321 Returning to the review process. 700 of FIG 7,
the aut h&r?%%;ojlépg? st Oﬂ@ﬁgﬁsnmseg%ahﬁgﬁs&u%amwae e@hﬁ_?qsve 5P &fmin
U”r350|V%@yﬁéﬁﬁﬂﬁﬁﬁ@&guﬂﬁé@B@hﬁ@hﬁ@ﬂhﬁHthﬁmléakwmﬁEﬁﬂg%F%?%ﬁonihe revi ew

process 700 conpletes and ends (see stop nodule 714 of | ~7), thereby
conpl eti ng t hd0t38]i dwFdpe? hithowsebddeats (ctdhevis ymight moiiseeclickodesdefbOussf Fl G

5. The synchroni ze process 500 proceeds back to, the first .deternjnation
I e A TS N R S e T R R A
appl i cat i @Atcdewvahit tACEstiMpelodaof atysuhBeRy Wih®@fv 08¢ dndGekonfthd £dcs trcgﬁahn
unr esol ved. 10133] Since the first user resolved all iden%i i ed

edi ting curthe resekitip interifaccaRap - e Bpng theaurson20 1% e Agaemdoln ghagipherast i on

ot o a8 B B SR et SIS LSk s ol . the

conflicts and return to editing (see determination module 708 of FIG. 7) and implements
20  the accept instruction (see implement operation 710 of FIG. 7).

[0131] One example process by which the authoring application may accept the
selected conflicting content includes the accept process 1100 of FIG. 13. The authoring
application removes any annotations from the selected conflicting content (see clean
operation 1104 of FIG. 13). The authoring application determines the selected conflicting

25  content was inserted into the data file (see determination module 1106 of FIG. 13).
Accordingly, the accept process 1100 completes and ends (see stop module 1110 of FIG.
13). If the authoring application had determined the conflicting content was deleted from
the data file, then the authoring application would have deleted the conflicting content
from the data file (see remove operation 1108 of FIG. 13).

30 [0132] Returning to the review process 700 of FIG. 7, the authoring application
determines no more editing conflicts remain unresolved (see second determination 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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determ ne whether additional updates are avail able (see the second

determ nation nodule 520 of FIG 5). If additional updates have becone

avai | abl eyvotzb@ni3s3ae synchroni zati on process 500 cycl es Ppatiistaoobtoas n and
nmerge the new updates. The new update includes any interveni ng changes nade

since the previous update was.obtained. Any confljcts 10stenm fromthe
new updatd "R P suhbice %@haﬂ%qs\fi%an%d@ﬁhefﬁ%ldﬁ%ﬁ%@gﬁwgeﬂﬂ i ng
updat es gpgh.fneseiMivag any identified conflicts repeats until the first user
has resolved all editing conflicts between the user copy of the data file
and the currerl013}atSnafthe fiest westresoladpyl idéntified cdaing chnflists il @13 4darlen t he

a0 g BBl S04 SR R SIS Rl Sab T (5L

second dafnesspiveat iARBordRGY}, ehSARhdngFpficaribn chb&saHi@E hdgteRBRyi t6at i on sends
an update fromthe user copy to the nmaster copy (see store operation 522 of

FIG 5) tdstasmns! ehaherypdditionaliupdeticoarcavailahle (ssethcapepndelsteeminagph ewdulor
exanpl e, 4, @ G?@bqg{l&ﬁﬁéﬂatl Bgc?ate%%&bfgBé&)%leafvmlé‘tg&tth%pthg% nc%%lﬁzatn%% user
copy in its entirety to a storagée device with ’nstructions to overwite

t he mast glro&9PFO0 tytianatber oraibadi Aehde tht Aewaptites. | Tig: @pphpdual inohideay send
an i ncrenental update indicating how the user copy differs fromthe naster
copy. 10R3FJintyRysningcheigch§radp pince Hicinsevignsarmndaterwrs obtaingd. (At copflésts t he

aut hoy,i ng, aphl .S, t 5@0}3 . Copy
(seeollond?%at eldgper a?l{é o%l&g%% EJS%% k%?%\ghgﬁgﬁi}?g gdeiﬂgﬁ% ghfsl%ﬁ&%FSG jﬁﬁltn e

st at us barpd2@4 8ndmsolbagrany pdtatiéidd tanfliod irgab® unhibtha fadsttsemias resobedsdf ul |y

o TR, SIRSCLTENS S D SLSHL 18, SRR L SO PLSOTRY
embodi mentyyy HRfheatabl filew Ndow 2060 may provide further explanation, e.g.,
i ndi cati ng consequences of the upload. In the exanple shown in FIG 22, the
summary wi ndovi02BH0 BOestheanthwedg kppmatibe detseninesmaeeditnecaifhgecxist (ecki ti ng
conf| 1I SCt SﬁrgtrcFeteirgl%{]a}tljoLin?oddulel ﬂoogfjﬁ&. 5) and no new updates are available (see second
determination module 520 of FIG. 5), the authoring application sends an update from the
user copy to the master copy (see store operation 522 of FIG. 5) to complete
synchronization of the user and master copies. For example, in one embodiment, the
authoring application may send the user copy in its entirety to a storage device with
20  instructions to overwrite the master copy. In another embodiment, the authoring
application may send an incremental update indicating how the user copy differs from the
master copy.
[0135] The authoring application alerts the first user when the authoring
application successfully uploads the update to the master copy (see indicate operation 524
25  of FIG. 5). For example, in FIG. 22, the status bar 2018 has been updated to indicate the
update was successfully transmitted. In some embodiments, the authoring application also
may display an alert window 2060 indicating the success of the upload. In one
embodiment, the alert window 2060 may provide further explanation, e.g., indicating
consequences of the upload. In the example shown in FIG. 22, the summary window 2030
30 is removed from the user interface since 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



enbodi nents, however, the summary wi ndow 2030 may remain until toggled by
the first user. 101361 The second exanpl e 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 application includes a

di spl ay wi ; | ' . h A 12 di I & ent of

t he user %%%‘f%% @gégﬁ?%&??lgvé‘?&bf g%%%lgﬁ{ngépb%éﬁ@%%pi&? %w }aﬁ'g onmmand
opt i ons, camehtaf seatserscdpgrof Ztldhtd fild] & admmgnd tovligir 231 ®providngicommanpy of the
data file. For exanple, the user interface 2200 may be the sanme_as user

i nt er f acePtRScANGfa states bar22 18 ishenting pistatyrofdhanssr eomytefthe datadilestBarus bar
2218 T ndpgals, el inicacd2000 by $iihd Dehus!tE infePRYe Soobrdaba 1. | € of fline
(i.e., is not ‘conmunicatively cofnected to a storage device storing a
mast e§ copy of018AF hetha ekarhply shdwmtthestatus bar 2248 inditatekth #i?® user is he fir st
data unit wmthin the e iéin area 2212, Accordingly, the authoring

ool cat PUHE ARfsieoRy Shas fug ot 7y ol G etfiely Fictd i i ¢

o[ 0138] Jbmoruties &tﬂﬂn@@ﬂia&&@&&@%ﬁﬁ@@i&?ﬁl diabbt@r Bder bi€a 1RRD28PBY Rl the
data file, Tor exanple, using the exanp eegut horing process 300 of FIG 3.
I n the efiestrgdéte ushovithin theeddinglaosa 22d 2 a pyekorditglp thenudrow applicdtiongnhibiter t o

edit the, user, co of the data file freely (see edit operation 304 of FIG
3) w'thiweﬁfiﬁtl_@a%lﬂgd&%&ﬁ%%dm%e di spl ay wi ndow 2010. FIG 24

i1 1usgrates eP]lBSPQTE@&RH&%%@@ﬁc@bn@i\%ﬁeé Editing!6€the Serlddpy UB @K daAle Of the
15data file. In particular, the first user has added two Sentences to the

t hi rd dafos example, usingthh exarapl authering prochssidef FIghd In the example shawn,have

added, rgvised.. and/.or..del eted .an ontent .. nmet adat a-w thi n..t he user copy
of the ol 2oforind PR e A el O R foif o 0 3084 B e gRlatit e Copy
of f i ne, (stbeditopdr@idnTD4TFIGE 3 within G etiAing38£ DO o fake displagwindspest for
the third data unit. In one enbodi nent, 20 the authoring application stores

t he | ock20yUdS 24 Hlustrates editisg ehangesmads byithe first userctn thusenpenyiofdhe | t he

t hoyi | i ' ' ' dat it.
o0 BB AP A Bl afode S B2 REO U W A il o 2 01
t he t hi r gtheieérabadiments,| Hbwarer, eiebfrei useninay hive: @lded\aevisgl, apdbt dedétedanyl ert s

the first user that a |lock request cannegé be synchroni zed and, accordingly,
that edi $eWstoRIctRdata within thegiper copyiof thedagayfile; ng 25conflicts. For the

purposes of t w1§9fxﬁg&h§e B MrdGRL 19 Bditihgnﬁ%eﬁ%%ﬂcg{pkgﬂﬂﬂlg%k GathbAflg Stores the

| ock request for 1ater synchronization ster’ copy.
application cannot synchronize a lock request for the third data unit. In one embodiment,

20 the authoring application stores the lock request until the user logs online. In such an
embodiment, the authoring application may display a lock 2224 around the third data unit.
In another embodiment, the authoring application does not attempt to lock the third data
unit. In one embodiment, the authoring application alerts the first user that a lock request
cannot be synchronized and, accordingly, that editing the data unit may result in editing

25  conflicts. For the purposes of this example application, the authoring application stores
the lock request for later synchronization with the master copy.

[0140] In FIG. 25, the authoring application obtains updates indicating

intervening changes made to the master copy of the data file (see receive operation 306 of
FIG. 3). In one embodiment, the authoring application receives the update after a

30 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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[0140] In FIG 25, the authoring application obtains updates indicating
i nterveni ng changes made to the master copy of the data file (see receive
oper at i orwBQ60%0134HBG. 3). | n one enbodi ment, the author iPog/tspoios®mé on
receives the update after a 30 predetermned interval of time elapses. In

anot her enbodj ment, the authori |ication r iyes the update in
r espons a1 %ﬁh@étspkas e gagqaéﬁ%ua%?d Bd1G- 47 {hiny Wéter?&élﬂ’_g?tecppy. _
For the pugBesEScQled his exanple application, the authoring application is

assuned to have recelved the update automatically after a predeterm ned
time interval .[0Thd sVacute awbopiog 9pilB464i8 RCTIVUISHOUPALS, B2 8uthann®@218 of t he

di splay wi ndow 2210 has been updated in El 25 to indjcate an u te has
beon 1 v dPDLH OB PP ST PRE S AGIE TSP S P EE B 90 418 Tpetat o,
t he ayt hqeédigedaRRbicCat AOEIidRE 851TiRe exvh echehc AMNorafd dppNeatioanhdtifiagesexi st
bet ween the user copy and the 5received update. If no editing conflicts

exi st, tHbametdatawpiees agompiallydsdcomdpteoparatipaded of KiK. gt Helathe puipgstses
automaticgll.y (s t tion 308..0f . Fl. 3). For t urposes of

thi o exarpia¥ iR APAEBoPREC bt R Ehishi Chasilbie F€hals St B have
recei ved @ntanigite npdatig; tHadp&ahidigo chamhdslatmét, vichhwenflivty wlitld eiedfirbni t
which conflicts with the first user's |lock request for the third data unit.

However , Ushies laglaEpaucs durdthe Brird; dagh wnit Hawvevsertha ppdadedeesrbindiiatcd 1agk a uni t
Qo t t.hi i i th
i £ Wt o AL Rl A3 n} BREPla My NRLC oA e Wik a6l TR 10 the

appl i cat imskingthe edatangsuhwseqentlhecltased theusdr). Wiccbrdangly,ns¢ arthoraitg on i nterf ace
or otherw Sﬁ inhibits i nst.ﬁmthiag.ti on of. the. update. 101421 In FIG 26, the
first usePPUEHIBACSS B FREdS s tgfdiseiabith an pstagliatiqnygieriagg prpifierwise 5ng

i nstruct §ptiBRs AVlRLdDARPlpGAL i on to attenpt to synchronize the user copy
of the data file wth the master copy (see synchronize operation 310 of

FIG 3). In or@1€thddifiieniq, thhlrstuschooinegtsap e startgodevigerl.emtogs onliteg

synchr.oni ze .proc 5 shown..in. FILG 5. The aythoring applicatjo bt ai ns

o Uoldar aCOARRRERTRe bR B or Saprap P ava et BReonpat kEReR 50

and det erfitle ReG tWOBTEF caINs@VyhEitBnic® Bhérh&drS3 TRSHTE. BY.0M biteerbfsi@ient( See

20i dent i fté%operatl on 506). In the exanple shown, the authori n%hgpglhl cation
nav

does not tbbeetheringipphiesiianpmlerentethg synaheoriza pegess DAY shtvenigdd Peen
gg?gr %pngaglﬁ}oaigétaﬁé]ticgaﬁgé R?fﬁgl%%ﬂglgg%tlg? ﬁrgmq:ﬁg ﬁltagt)ef co r3]161f Qﬁfjtr &He{tg %eg Bgéalnc ation
operation 504) and determines whether any editing conflicts result from the update (see
20  identify operation 506). In the example shown, the authoring application does not obtain
any new updates (e.g., no intervening changes have been made to the master copy since
the last update). The authoring application determines that intervening changes
represented by the previously received update (e.g., the added content to the third data
unit) conflict with user changes (e.g., the lock request for the third data unit).
25 [0143] 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
merged copy of the data file to the first user. In the example shown, the authoring
application displays the merged version of the data file in the editing area 2212 in FIG. 26.
As noted above, the authoring application may integrate the user and master copies using
30 any desired merge technique. In the example shown, the authoring 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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represented by the previously received update (e.g., the added content to
the third data unit) conflict with user changes (e.g., the | ock request for
t he thirdwoav@/umis). 25[0143] The aut horing appli cati olrCrhuspoo®syes t he
user copy of the data file with the master copy of the data file (see nerge

operations 508 of FI.G 5)_and di ays the rrer co f the dat fileto
the fi rstreﬂ’itérm ai g 1{1ﬂ%0@zfﬁﬁtpﬁﬂé>e§%g’5ﬁ¥u%éﬁ%{mtﬁ 1 legk %ﬁﬁr@&w@&ﬁl i18p1 ays
the ner gedh&ek&i Wiy Mic HhRitdRE Aidiidad, it SR8 tﬁéiﬁi:slt ﬂ&r‘é"[d%% r@fkSt i nE{ B¢ 26. As

not ed above, the authoring application nmay integrate the user and naster
copi es ushenlg spRamnigdsyitietic maste copchmirduéic ddit. tHrevexanpice tehpdate dobe
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new cant epdund thBBird i &t was added to the first data unit, does not result
in an editing conflict. The first user did not edit the first data unit.
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third data 9 43P [ 9 ting
conflict S|hlr¢21é1% aﬁég%aysggt% g%sl{eogf %alﬁ egsa §%99T %Z?r §p¥ﬁ (gltrscsia %ﬂﬁ%afgﬁ The

ot her useahoMAs 5 BDOEFIRD SEdRathérhehetdmtlrodmgapphwﬂbh dbhgeohder thoredleriser' s | ock
request has not yet been_synchronized with the master copy prior to the
edit. HovBeeiges 9 neEythefishuser ef teexiskaee phiie cditagcarilicki(bar it apuirian i s
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third data unit. cause the authori |1 cat has
i dentifi &2l@no edoitm thg fosnfski aftthe pﬂmemabﬁedltmgcmfbbﬁscmtherexainpzls shevn,cont i nue

to savet t he master co see fjrst determ nation modyle 510 _of FIG 5).
Rat her, t'HeS@s ﬁgrrézr}é aiﬁ?ﬁfa# %s&‘q k&ﬁ#a&ﬁdéﬁ F%cf;%at%% PETSCRgS A © g’rt’éllgtcoﬁg’§§aégs to
notify thgpd ehﬁiodﬂﬁé?{ts ‘%He sttaﬁﬁs @8%'2@1? ?b%fuphg't@d ?djinhic'a& acrﬁﬂﬁﬂe'r 6?§p2c(a$é%e al ert

operation 10512 of 5). exanpl e 6, an alert
di spl ayedhattdlameotct{esb&aﬂynwmmmd 2 2umbeiof] emiitmgmonﬂe:ts‘ udpmﬁadselrotbér S.uhl@

prese ceo edi.ti |ct L.n the e. status 218
B 5o Has iBlos At Par Hibedfniyafst BBeree ol witdFadh Biprad: s i
ot her enhmbasﬂﬂlé,exismcéb%dﬂ@ngbwnﬂ%lﬁ) thBYird@sdtpdat ed to indicate a number
of updates that have not yet been instantiated, a number of editi ng .
1S

conflicts i derlf146ledTheguthsringrpplication slsabeasaris psreels imtesface L2 by teethe
mbodi f f th
enbodi meng 1%111%3&656 {&’é%{%%%e%e aie?'io ér}oh%e ?&%‘egﬂ &n@?g&m@t&’%hﬁ%@%} f?h?,hg e

exi st ence i ng con [
aut hor i ngviggpk w&a&mg)meahﬁmgmbﬁﬁletstasldaextlag@gehé adigind endlidt? {oe berohlle first
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data file without reviewing the editing conflicts (see continue operation 516 of FIG. 5).
The first user also may choose to select the toggle interface 2215 (FIG. 26) to reveal the
editing conflicts (see review operation 518 of FIG. 5). In one embodiment, selection of
the toggle interface 2215 also activates a summary window 2230 (see FIG. 27). The first
25  user may continue to edit the merged version of the data file regardless of whether or not
the first user chooses to view the editing conflicts.

[0147] One example process by which the authoring application may implement
the review operation 518 of FIG. 5 includes the review process 700 of FIG. 7. When the
user selects the toggle interface 2215, the authoring application presents the editing

30 conflicts to the user (see display operation 704 of FIG. 7). For example, in one
embodiment, selecting the toggle interface 2215 splits the 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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w thout view ng the editing conflicts and reviewing the editing conflicts
(see second 20 determ nation nodule 514 of FIG 5). The first user may
choose t owoantyBuasediting the data file wi thout revi ewPng/ush@omaione ng
conflicts (see continue operation 516 of FIG 5). The first user also may
choose to select the toggle . interface 5.(FIG 26) tq reveal_ the editing
conflicts (see[ﬁi‘wi i e6Per athicsid Bea e fﬁ&élspéa)ﬁ%mm@géfﬁﬁm bt ;fata

sel ect i or1Rfind BEMIQIR Gsck 1 RENAESI AR IRerBb SOrBBh | HALRR: AnSoMiIBALY, thé ndow 2230
(see FIG 27). The first 25user may continue to edit the nerged version of
t he dat a rhérged vaganof deglatf filatdespheycd or thaetlitingerda 224 £ iusmotatdtibiogedictto vi ew

the editi conflicts. .[0147. e exanple process. b ich the

Ut hor | ngMABpPTERbT BRCaMER iigh SREHEL (HE S0P B eI BBt Nor . 5

i ncl ugdes Jehgorl 8MheWhRTIERSRnAARAW ifdidate WhetHhiaRe ESFIMERY contdnedssltddhe toggl e
interface 2215, the authoring application presents the editing 30conflicts
to the udem (nsediogh pg-ayiagpaertiningor powr sirmEitag, font celor, heshdighties, oparcitne
enbodi nment, | ecting. th | e inter 2 splii t . di spl i ndow
2270 bet el AETLIE DA e 3 6" VP RSN AR A u T SHioh " e
edi ting aoghlighehg, opaéity,iosbtdr {w@enditia). 2234) and summary information about
the conflicts may be displayed (see sunmary area 2232). WO .

2009/ 134548PCTAEI0do tranipls dwaay therfirgfedads wit dqos dokeantaingnyuediting 212

di splays . . i . i h freely
cdi { Phe aRIEIAEInY BERUAL L i BB M e AB ENATAE R RIRENE? e

dat a fi | ehdiispdayeditismdthenedictli e acopad A2t 2nitsisanivot adtedntam anydiditatee whi ch
portions of .content are in conflict. For exanple, in one enbodinent, the
mer ged 5VEPEIGTHOdRC porand4eg upit Il%n‘?té‘n’é‘??ﬁt&fiaéB’aletCBHtFWd‘iVE%iPéh%éfgﬁéﬁ_a Yife
conflictingct ANhERh ab BULd RALE HRMUSOSRUhtONRed & Hdicatéitie 4RAe% hidbhag or
other formatting, font color, highlighting, opacity, or other such indicia)
or del et iinsested entg the ddtaumst.r i ket hr oughs or other formatting, font color,

hi ghl j_ghti ng, ity, or other such indicia). %0149. Ln the exanpl e shown,
the 1ot dai AOF 8 CrBbagisnl 2rly SO dutkongrasim et HGEE the
first dat@pyid dnnbfatdd0 ABRAnRABedRE, 88K \@hotaing fivr sRERAGoHER s allOGE MRl Y,
the first data unit is not annotated. The second data unit al so does not

cont ai n daynédbtenhthcstts o the snasisr cony fdboda kg anduhifferchecspstwegnls at ed.
S t i 1 hi ' it whi.ch i as_ | to th
POTE, ConuBe oL MRS, Tl Act b STl LU QBRSPS

t he dat a dtgidating Flodd 5@ jmdster eoey e b anwited anivyll oo iniptiderdd tieorihdidting
originating fromthe user copy is annotated. Advantageously, only
annot8t i rfgNis8EHORtBRHEH COBAT | i cts al | ows the user

[0151] The conflicting editing operations also are displayed by the summary

window 2230. The summary area 2232 of the resolution interface indicates the number of
conflicting editing operations contained within the merged version of the data file. In the
example shown, the summary area 2232 indicates one conflicting editing operation has

25  Dbeen identified. The listing 2234 of the summary window 2230 displays the conflicting
content. In one embodiment, the listing 2234 displays the conflicting content separate
from the non-conflicting content. In another embodiment, the listing 2234 annotates the
conflicting content to indicate whether the content as inserted and/or deleted (e.g., see
indicia 2236 of FIG. 27). In another embodiment, the listing 2234 annotates the

30  conflicting 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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to understand the state of the master copy of the data file and differences
bet ween the master copy and the user copy. In other enbodi nents, however,
conflictiwgQ2ooni3esa8 ori ginating fromthe master copy nmapChasanmosmeed as
well as or in place of the conflicting 20content fromthe user copy.

101511 The.conflicting editing rati.ons al sp are by the summary
wi ndow 228fmepgeafl 19yeé1r3é fzfﬁg%t%m%@nﬁ%%ﬂﬁlm%# P%E;t %lgaqu XpHpicc Wk es
the numbegeQfnne@itdnt, %é {i'&r %'ytsbfggt BPES ﬁfb%faE@Qiﬁé NGach WIHid e teaa%nggr ged

version of the data file. In"the exanp e shown, the summary area 2
|nd|catesmoﬂaﬁuanﬁﬁm&mdeOEdlt|ng oper ati on has 25been identified. The

listing 2234 es 2230 dis s the .conflicting content.
" one enbodi nUR s AR e BT GRommu & BidnuBs SR piosins Bhrcesy
separ 3t e bohfmihp @oﬁ@ﬁl‘(ﬁf@ﬂﬁidn@ &b FC PNb RN mbI dimanotReTrstaiodhy®iMéct t he
l'isting 2234 annotates the COﬂf|ICtI28 content to indicate whether the

content aonientdisplexcdawidhiorthaedidngearcy 01y of thedisplanivndow 288 sid mnGelaxr) . I n
L e SRGHaTRRL edllfig it 22900 RN AL SR8, AOSNH hetdupgpcontent to
|nd|cate2% the“con icting

cont ent (cfpega,tlons Eer ¢nagiptd, ahe'ZfZI&BusQf nﬁfy Gele&he content on[vhi&RInstFigiohk Euf‘etto us er of
t he aut hori ng ap lication may interact with a resolution interface
see resolWetnrovidehant may acloc ap aggepthution 2242 0p a keiektibyton Az4 fﬁem@a%a@gl@e

obtain o file
o o ag gl ln iR L0 e % ooy T e TR b e PR E S8 A P

confli ct sncudph aq/zedbu(tsmé246 argita [gretiensrbuttini 224 8 faxcket@ent 0t anfionfg] cﬁnﬂ%}s Ikor
exanple, in on nbodl t he user sel ect. the to Ie i nterface 2215
agai n o SRR { {T%gérébw By §royadche Eqr6liign ApiFPETON using anothct fype

[ 0153] Al t @ BRlltealiNterthieobl r st user may provide instructions to accept or
reject 5conflicting content or portions thereof In one enmbodinent, the
first user maﬁﬂté‘l]edn tiopexasmple shosyl iayFdd. 8.t farst heer ecleats m@rﬁpemoz@fz of the

Lo priavi b PR SoR: (B¢ pGaRbindiia Bh g SeBub i FukoVe 0Ll o, o

first useglcdB¥neetPebuttdiE220HnaAE rdbluibh FicrFRS DOUE ViaONGurar @219 hieothsiovi ded
and nmay sel ect an accept button 2242 or a reject button 2244 from an

exanpl e lorbedanents, dawicrerethcdue wonay Bae nroadedthy insietiencaigpghe desed| ut i on
interface G&Q%Qon%h%g)fagéa yAccordlngly, the authoring application determines the user has not

provided instructions to return to editing (see first determination module 708 of FIG. 7)
20 and performs the resolution instruction (see implement operation 710 of FIG. 7).

[0155] One example process by which the authoring application may accept the
selected conflicting content includes the accept process 1100 of FIG. 13. The authoring
application removes any annotations from the selected conflicting content (see clean
operation 1104 of FIG. 13). The authoring application determines the selected conflicting

25  content was inserted into the data file (see determination module 1106 of FIG. 13).
Accordingly, the accept process 1100 completes and ends (see stop module 1110 of FIG.
13). If the authoring application had determined the conflicting content was deleted from
the data file, then the authoring application would have deleted the conflicting content
from the data file (see remove operation 1108 of FIG. 13).

30 [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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i nclude a next button 2246 and a previous button 2248 for sequenci ng anong
conflicts In other enbodinents, the first user may provide the resolution
i nstruct iwo 208/13¢54anot her type of resolution interface tromlus2000H5%20 1 n the
exanple shown in FIG 28, the first user selects a first portion of 15t he

conflicting content (see selection i.ndicia 2213 in the su dow 2230)
and sel edi@iudpd i&@ﬁﬁt Shiotish Bsasthgring peplicabon g‘?t%‘ﬁn?srﬂoe 02@&6 via a
cursor 2219 inldhrQbReN, §DAGhERAS %&lf&@ﬂ\ﬁl\/ﬁﬁo ddebSnifidd RS addﬁfJnaf@ﬁa%\é?e

provided the instruction via any desired resolution interface. Accordingly,
t he authonnﬂ@ﬂaﬁphnbanwanrdﬁﬂdﬁﬁﬂmesamhédmaanmha@1mmdmpﬁéODﬂEHSﬁhgnductions

to return to ed n see . first determ nati 8 of FIG ,7) 20and
per f or ms FRYIPE ols?ﬂcq f)aH upfp fﬁ%‘l&l HS?TSCQBY];‘%‘E’F&W&%{ C%%‘/e 53 71817 PP PG
7). 5 5221019615 B o RIDSACRIAEEES HYth¥iGAnd RRisRHESAES. Ng appl i cation
may accept the selected conflicting content includes the accept process

1100 of FIG ﬂQlSWheTlmemrmggpalmﬂﬂpna&ﬁéﬁquérﬁblﬂﬁ@gwaﬁlytmr@nﬁloamgons fromthe
sel ect ed (f)§ tfoﬁt po%s e@%a((sstﬁg ]tlﬁ(la?éat% P %egtte 33 € 1n810at§ g?e fig'l)l ?2 The

aut horing HCEatTon m nes e selec PVt

i nserted dfrFtIG 5)1€Fdﬂak@m151lej 8 Hi6e29,ded etk bat 1208 hﬁpﬁwnmph&téa t®fnddate thé.3)
Accordingly, the accept process 1100 conpletes and ends (see stop npdul e

1110 of quéatem SuWeSftleév Hewoteh glnéﬁmeér&pﬁaﬁe%ahec@t@%gﬁ@ah@%@n also
conflj,ct 'Iﬂ% %gg%al\éﬁ%ﬁ é&bg&b L d?dalhgﬁe%&@esi bf e uhfa&?@r ffigeaut hori ng

appllcatlo ave ete e con cting conte omthe data file
(see renmneodpaem} tho nletthOi8dod 2E6«Brna3:@)rowé£@ﬂﬁﬂn§ﬁéxpﬂ%&iammie@ ihdichtivez r evi ew

process 700 of FIG t he r|n plica n det ines no nore editing
POt 1T ot SOPUPIFEOAF Best e Tioas lsiloade dp Al RO oGl PERGE P G

7). Accorgihfgl ¥o36 e chBVEERORIRC 63 int8Pa e @FBh %%@én@%nﬁﬂ&?e&ﬁ%ccﬁ%fﬁ&s modul e
714 of FIG 7), thereby conpleting the review operation 514 of

synchr oni rzmaplruma:@sbleaodh othei¢rabodmenth.chosyeaveh rdwmuzrenm odedsy 308 lpay)c eeds
back to the fir det.er,m, pat.i o 2009/ 134548PCT/ 0 dul e 510
CRT 6 152y it oSSt RE s o 1 Aot e 2 T R, B 1 Tt

remai n umpggsol ved. The aut horing application also deternines no addi ti onal
updates are available fromthe master copy (see the second determ nation
modul e 520 of [B1%8] FHmbgrdments ebthgidisslgpurosamye wmpleperiedas ¢ epmpHer user copy

to the map%& ess ﬁrﬁ&% 4)?15 801%%1%&%&&%&161{3% an an %&e %ff n{: h&act%%)elé%ca?sg&? ter

synchroni‘zati er copil és oring

appl i cat ifeogralmgirtbduct becdmhpiér resdablovaediat Mee pw‘cbm:s (Po@mipk) @atbcon
successfuIIY uploads the update to the master copy (see indicate operation
524 of Fiigplesyentqdyp agy Apmber of vy including th%tﬂscpa%%esaral?edzﬂlgs HAQUpen

updat ed t@g,d ﬁ@h%g‘?s Q&ak‘lﬁﬂ%gﬁr ssb‘tccfe%fo%ﬁ BF % (f 5 ARZEHTHEH thid Bo MG,

enbodi ment s oring application a
Another optional way is for one or more of the individual operations of the methods to be

performed on a computing device in conjunction with one or more human operators
performing some of the operations. These human operators need not be collocated with
25  cach other, but each can be only with a machine that performs a portion of the program.
[0159] The computer program product may be a computer storage media
readable by a computer system and encoding a computer program of instructions for
executing a computer process. The computer program product may also be a propagated
signal on a carrier readable by a computing system and encoding a computer program of
30  instructions for executing a computer process. The term computer readable media as used
herein includes both storage media and communication media.
[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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10may di splay an alert w ndow 2260 indicating the success of the upload. In
one enbodi nent, the alert wi ndow 2260 may provide further explanation,

e.g., Indvoavimgsensequences of the successful upl oad. pCm/ush@msmopl e
shown in FIG 29, the summary w ndow 2230 is renoved fromthe user

interface 2200 since no.identified edjfti conflicts remai nresol ved. In
ot her entiBEHGOBMULTS, FRABYETS quﬂléutgliﬁn%t_be ko @%W%Wmﬁeﬁﬁmﬁa%ﬁ? |

deact i vatigdidybdicdhfiding Wafhodrfer¥s whitkfask Q9 Rrofh&d bPrenALproctsidgl G5 27
and 28). [ 0158] Enéodlnents of the disclosure nay be |nplene§ted as a
conput er erveetint imeinkediihrowhcormmmumgteps hetworlor Inassdismibatetl icomputig

manuf acture, such as a co ter ogram product or co ter readabl e nedi a.
The. procdSsbe P atogPafie; OB b meBhE HsRHan At The ang SR Blerbry Mape®

i ncl ugdi ngich R8s, SGEMEAIY, Bfooilaf GiddaRd ihdluddYoltisRCHIBRIms, ENBpSHaR, ¥ay 1s by
machi ne operations, of devices of the type described in %hls docunent .

Anot her cpuriarsl angegtherdypesrof shectaies that erddrt pastigwian teskgwalimplgmeat i ons of the
nmet hods t e r conputing device in conjunction with one or
nor e hun&%ﬂggggéﬁgggpgg?ggF%ing sone of the operations. These hunan
operators need not be collocated with 25each other, but each can be only
with a machine that perfornms a portion of the program 101591 The conputer
program product nay be a conputer storage nedia readable by a conputer
system and encodi ng a conputer program of instructions for executing a
conput er process. The conputer program product nmay al so be a propagated
signal on a carrier readable by a conputing system and encodi ng a conputer
program of 30i nstructions for executing a conputer process. The term
conput er readable nmedia as used herein includes both storage nedia and
comuni cati on nedi a. [0160] Those skilled in the art wll appreciate
that the disclosure nay be practiced with other conputer system
configurations, including hand-held devices, nultiprocessor systens,

m croprocessor - based or programuabl e consuner el ectronics, mniconputers,
mai nframe conputers, and the |like. The disclosure may al so be practiced in
di stributed conputing environnents where tasks are perfornmed by renote
processi ng devices that are |linked through a comruni cati ons network. In a
di stributed conputing environnment, program nodules nmay be |ocated in both
| ocal and renote nmenory storage 5devices. CGenerally, program nodul es

i ncl ude routines, prograns, conponents, data
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structures, and other types of structures that perform particul ar tasks or
I npl ement particul ar abstract data types. WE CLAIM 1. A nethod of

col | aboratively authoring a data file conprising: 5identifying at a first
aut horing application inplenented on a first conputing device an editing
conflict existing between a user copy of the data file and a master copy of
the data file; nmerging the user copy of the data file and the naster
copy of W QlatIaM:file to generate a nerged copy of the data file;
10di spl ayi ng the nmerged copy of the data file to a user of the first

aut horing application; presenting to the user a toggle interface enabling

the user (to t ks | ' ! diting conflict and
hi di ng trlfe [ d%%%@f)gg%éﬁﬁp ?%B%C]g%ﬁhpgf‘ é Q? ﬁ%‘qﬁggg@gﬁgﬂgerfaw bei ng
present ed wheidentifyirgglattai firgt auvhidringcipplicatiod émplehieattdand fisneniputig deticeé 15t he

identified editing, .confljct has been resol ved erein the nmerged copy of
the data2® Ffl@ns gor&ll@fewt@aitbﬁweg agiser qopy 96 the datn Inle ind A master Fa@h?ﬁd the ed
editing gﬁgfﬁllé.ct i s displayed and when the identified editing conflict is
hi dden; an ’ providing a resolution interface configured to present
t he user copymefgibdthedaercopylof thentakafileragd dhespasigri cogy obtiteadata filo¢dks and

di spl ayi ng user content annotated to indicate the 20identified editing
conflict ,geqqq:@;e P SLBEUk TOBX OEH”teéﬁfaagl@’ enabl ing the user to provide resol ution

i nst ggicti ons HBFla?ii&g théjﬁl@iéeﬁicﬁﬂy Skht 4Rd MOR 4 hset of&(@?{rﬁiaﬂﬂﬁﬁﬁQ' ing the user
to provide resolufion instructions conprises: di spl ayi ng, on the
r esol ut i epplicatienm;f ace, an accept option and a reject option, the accept

option SOt | 31elhtRR 1 GRREr SRRhIe hterthitCentaBlifs the 8% 1§ Togel Bekald'9 & I el ect
displaying the identified editing conflict and hiding the identified editing conflict, the
toggle interface being presented when the editing conflict is identified and remaining until
15  the identified editing conflict has been resolved, wherein the merged copy of the data file
is freely editable by the user both when the identified editing conflict is displayed and
when the identified editing conflict is hidden; and
providing a resolution interface configured to present the user copy of the data file
including displaying content locks and displaying user content annotated to indicate the
20 identified editing conflict, the resolution interface enabling the user to provide resolution
instructions for the identified editing conflict, wherein enabling the user to provide
resolution instructions comprises:
displaying, on the resolution interface, an accept option and a reject option, the
accept option comprising an accept control, the reject option comprising a reject control,
25  the resolution interface being displayed when the identified editing conflict is selected,
and
enabling the user to select the accept control resulting in accepting the identified

editing conflict and the reject control resulting in rejecting the identified editing conflict.

30 2. The method of claim 1, further comprising:
identifying at the first authoring application a plurality of editing 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.
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25t he resolution interface being displayed when the identified editing
conflict is selected; and enabling the user to select the accept
control resulting in accepting the identified editing conflict and the
reject control resulting in rejecting the identified editing conflict.
302. The nethod of claim1, further conprising: identifying at the
first authoring application a plurality of editing conflicts existing

bet ween Bhe uJhe nwetipd offcldime2, datieer tomprisingt t he naster copy of the data
file, wherein presentjng t&é@iaggle interface to the user enables the user

to toggl e bet ftselaymedhe Ken tingicanthgis when theser tagelenioglisplayingthedi t i ng
confli ct $4entified edilf E‘lfrffﬂ X 14 ; : b ST A0y

di spl ayi ngie ntlﬁe F%e n%| I e@g’e‘gl{‘?’?‘hgh{r%‘ﬁ? 1dF3&(l:I'E %’B%lgﬁ%g%é%segrgblf %tghS 8% t?o

di spl ayi accepher repetdnyfofahk edifing copfléanf | i cts; wherein the provi ded
resolution interface enables the user to 5S5accept or reject any of the
editing conflicts. 4. The nethod of claim1l, wherein displaying the

i dentifigd edirh Rsaificldh 1€ WHBHeh ﬁgltgj(iﬁgkl?eyih&&iﬁéa%fgﬂﬁgﬁo@k%d edi ting

conflict within context o non-coﬁf content. e met hod of

cl ai m 4, compriges displaypigahe indgntified editng cdrifbet veithin cogextadibbn-conftiotipg i ses

annot at i n%Htl'{e identified editing conflict to distinguish the identified
editing EFHfTict fromthe non-conflicting content. 156. The method of claim
5, whegrein annotating the identified editing conflict conprises displaying
an origin of the identified editing conflict. 7. The nmethod of claimb5,
wher ei n Ri di nghe methodenficlaimeld whetein digplaping thecidensiftedrediting aosflisti ng any
annotatign fromthe identifi di.l.i n flict. 20 .8...Th hod of claim
e ur ¢ hEmRtRSahaia Bt idefife® Sliibg oritiRp ellipfih e iofelEitaR o
updat e i pehffiedfrdif i oAt doRfictimgdbhtefd. the master copy of the data file to
synchroni ze the user copy of the data file with the naster copy. 25 9. The
met hod of claim1, further conprising alerting the user when the editing

15 6. The method of claim 5, wherein annotating the identified editing conflict

comprises displaying an origin of the identified editing conflict.

7. The method of claim 5, wherein hiding the identified editing conflict comprises
removing any annotation from the identified editing conflict.

20
8. The method of claim 1, further comprising receiving at the first authoring
application an update indicating a current state of the master copy of the data file to

synchronize the user copy of the data file with the master copy.

25 9. The method of claim 1, further comprising alerting the user when the editing
conflict is identified.

10.  The method of claim 1, further comprising:
receiving instructions to synchronize the user copy of the data file with the master
30 copy;
generating a new copy of the data file based on the user copy, the new copy
including the identified editing conflict, wherein editing the new copy of the data file does
not trigger presentation of the toggle interface.
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conflict is identified. 10.The nethod of claim1, further conprising:
receiving instructions to synchroni ze the user copy of the data file with
t he master 30copy; generating a new copy of the data file based on
t he user copy, the new copy including the identified editing conflict,

wher ein i ting t Adata £l no Liggef. presentation
of the tgg'gl eQ‘l% r %?é\é&gf%ﬁ&g l{i:lgcrl%pg%[ e?nnrgeeg(gg%?@e éI%S(E)rPEét I n‘é’é“cﬁm storing
execut abbperforasa mediddafsesoihg editing Esnflizta witeh bostuted byes@mpufigg devite, ikke

conflicts when executed bg a conputing device, the editing conflicts
exi st i ngetigpgsenfligts gXisting Befiveen a ysca£pRy of 9 data file andmasier copyoidhe data dat a

file, thﬁle”ﬁ{e*}HS{hS&’EE}ﬁgﬁé' . Spresenting a display window to a user of the
conputing device, the di ‘ay wi ndow including an editing area and a

sunmmasy ar ea, presentingci digplaywingloarty aanert efithe tampgingrddvicethe display wihdowiser
copy i nclug-{ 1g an ,i,dentificgd conflicting content wwthin the editing area
of the di¥ dQRBW (308 TG ane? FHRRATY A%t may edit the content of the user
copy i ncl udi ng; inb 380 b 6kt RN . < ae, 1 iting
area, the idenltSP ??lélg cg%ﬁtik@??%%qggﬁt fétﬁ{hqbel n%ﬁg%?ﬁtlgﬁggmtgo% %P@?ﬂ?‘ﬁgﬁu sh the
i denti fi eohflictirfg ¢ontdnhwitborthe nditihg ereawd theadisflay wiridow, whategmthe user may

di spl ayi he identified flict t ept . i dent Lfied
cont 1 | ot Pty mesantRtof the Ber Gptinkfoeing o b SR ARE coREDt herEim Be ot ut i on
i nt eng aceditin hred] e idRtiACS SRRl dRteAlBkiAg iftlotAtd RRtistRiFuish TR HenitddePt

option conprising an accept control, the réject option conprising a reject
cont r ol , cenfictingsesintent fromi nnegonflictingenfitentur ed t o present the user copy of

the data filencluding. displayi content, | gcks.and_.displaying use
Cont ent - annot SEBEYE eidnifed i be bR Pl a5 i RRBAPR S etk o
resol uti piek Withinfthe SurR@hRdared;Spl ayed when the identified conflicting
content is selected; 20enabling the user to select the accept control

resul ting in displepmgrigesahetiondaierfagq wmgluding an accept option and a reject option, the
15  accept option comprising an accept control, the reject option comprising a reject control,

the resolution interface configured to present the user copy of the data file including
displaying content locks and displaying user content annotated to indicate the identified
conflicting content, the resolution interface being displayed when the identified conflicting
content is selected;

20 enabling the user to select the accept control resulting in accepting the identified
conflicting content and the reject control resulting in rejecting the identified conflicting
content; and

presenting a toggle interface to the user, wherein selection of the toggle interface
by the user removes any annotations to the identified conflicting content within the editing

25  area of the display window.

12.  The computer readable storage medium of claim 11, wherein election of the toggle

interface by the user also removes the resolution interface from the display window.

30 13.  The computer readable storage medium of claim 11, further comprising displaying

an alert reporting to the user that the identified conflicting content eXists.

14.  The computer readable storage medium of claim 11, wherein the identified

conflicting content includes only content that is inserted or deleted by the user to the user
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conflicting content and the reject control resulting in rejecting the
identified conflicting content; and presenting a toggle interface
to the user, wherein selection of the toggle interface by the user renoves
any annotations to the identified conflicting content within the editing 25

area of tcgé‘a'hgf RPUAY fid Mato ipge?%re-g%ﬂ{:@%e% é@gg&’l&é %%irg%té%pg%g‘h{ém of

claim11, erein election e togg user “al so renoves
t he resoldataifde i nterface fromthe display w ndow. 3013. The conputer
readabl e storage nedi um of claim 11, further conprising displaying an alert
reporting to the user that the identified conflicting content exists.

14. The conputer readable storage nediumof claim1ll, wherein the identified

conflictildg céntystem foiepllahosatiygly,editing adata filegompsisingser t ed or del eted by
o _ . . .
(e Saer, £ RSl ey RER et Ltk diSpchly I U YUSASERD

I ntervening ¢ 0 the nmaster copy

col | abor ahviug masteel cérterg aad dakster focke conpri si ng: 5a storage device on which
a master copy of the data file is stored, the naster_ copy having paster
content and nmadeerdeViseeq;which a uses copypef the datadile) s sigred AheUssE eOPYAYINSF ¢ he

data fil ﬁsér%oﬁlfgﬂlr i usENB kS eblféglgéc?n%\’i)ﬂgg gg&m&&%%&%%g&&f confRpkS. the

user content I'ng generaté on t ster content and the user |ocks
bei ng gennd thecadetladkstheing generamaitased drothk snasteb dorksgut hori ng appl i cati on bei ng

ot atel v f  ARPHHRTE BIGE bR HISEReL BR e et ftiaec B HIORAE  ng any
R
conf i gur adli¢ating deythingesitoythe tiastengpnten fihd otaster lock updates indicating any
changes to the master locks,
the authoring application also being configured to identify any editing conflicts

15 between the user copy of the data file and the master content updates and between the user

copy and the master lock updates,

the authoring application also being configured to display a resolution interface
including an accept option and a reject option, the accept option comprising an accept
control, the reject option comprising a reject control, the resolution interface being

20 displayed when identified conflicting content is selected, the authoring application being
configured to enable a user to select the accept option or the reject option,

wherein the selection of the accept option causes an identified editing conflict to be
accepted and the selection of the reject option causes the identified editing conflict to be
rejected,

25 wherein the resolution interface is configured to present the user copy of the data
file including displaying the user locks and displaying the user content annotated to
indicate identified editing conflicts,

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

30  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.
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15 between the user copy of the data file and the master content updates
and between the user copy and the master | ock updates, t he aut hori ng
application also being configured to display a resolution interface

i ncluding an accept option and a reject option, the accept option

conpri si an I £ ' : Sy | £t
Contror ne TRESRm 6PBhhfls, Wientheahndhle SRIEATRES lofdfice,
confli ct sergl toaind stortage devied wset eshterit vpdated indichting ayypdhangdsito thehsengpntemtf i gur ed

to enable a user to, select the accept option or, the rej.ect option,

wher ei n PRY handogdineqton Hésgee@&flﬁs?)gygw%wg@gaaﬂll#&eﬂu fied editing
conflict to be accepted and the selection of the reject option causes the
identified editing conflict to be rejected, 25wherein the resol ution
interfacé7is dbafysgpm efickhim pf oxlmneinitheauthaingapplicationtalss is eerfigurddtoi ncl udi ng

di spl ayi ng jth er | gcks and, dj splayi.ng. t he user content annotated to
| ndl cat e A ke oA tceer gk Hbdatds indicating any, ghapest 1o theaSLOHEN | ng
appl i cat ivpBth@tb R iRk ¥nflictadd idend B Wcﬁbﬁaﬁﬁéaﬁﬂicﬁﬂi&x. master | ocks when

the changes to the master |ocks do not conflict with any changes to the 30
user | ocks; and wherein the authoring application automatically
instanti ages chan to .th ster_conten nly.when no editing
conflict g‘ar eaﬂ%esﬁf F‘F‘%ﬁfﬁ‘%@ léhﬁl"%{ ﬁ%ppr}ﬁéngd?)glltu]ragg)( %f(’)?ﬁer Hi‘g?efhe syst em of

cl ai my 15 combrinRhtivély Gowlédorthé§orgp dbwiad, ivhereih 84thi e £ddvideds E@tfigugedsond to
t he storage_device user content updates indicating any changes to the user
cont ent ©hiRin awsencony efdhe datg fide 4 receive updases famn ther steragp deviersat pariodie i ng

appl i cat i 7. t | Al . i, the.aut [ n i cation
250 1o iR SRR o SRl ibyictialeR o et Rt ARAS

i ndi cati a@ ragotvedhanges to the user | ocks whether or not editing conflicts
are identified by the authoring application. 18. The system of claim 15,
further conprising a plurality of user devices 10 conmunicatively coupl ed
to the storage device, wherein each user device is configured to obtain a
user 1zopy of the data file, to receive updates fromthe storage device at
periodic intervals, and to send updates to the storage device when the
identified editing conflicts are resolved. 15
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