SI MULTANEQUS COLLABORATI VE REVI EW OF A DOCUMENT BACKGROUND [0001] It is
common for a collaborative review process to be used in the devel opnent of
word processi ng docunents. In one scenario, a user authors a docunent and
then 5ema |'s copies of the docunents to reviewers. These reviewers then
make comrents on an i ndependent copy of the docunent. Once each revi ewer
has conpl eted the reviem/ﬁrocess, t hey se a commented version of the

d back
docunent to t RIMULTANEGHS GOLEABORATIVERENIEW Qdca DOGHOIENT, 1o a

si ngl e docunent. The author may need to resolve conflicting comments by
resendi ng changes to revi ewers. 10SUMVARY [0002] This Summary is
provided to introduce a sel ecti onBHCKGROEMIS in a sinplified formthat are
further described belowin the Detail ed Description. This Summary i s not

i ntended to 10941 itfiy cmmon deitapcdisbeonatiesrsarem piocésesn be essdof therdsvelopingetd
subject matter, nor is it intended to be used as an aid in determning the
scope of dfverdpaicosihgddzueehtsmit bey sceilid)QQ3dr Atlabdca denimans aisd thiwh t aneousl y
opened by different clients for a collaborative review of the docunent.

Each gf tdeiglcbis f ihBYobBk&tE@MaRBHerst ThbfierctRGRARRAN Ahkd OSHBAE oh lale.
Comment s nmade on the docunent by one client arc automatically synchronized

Sty 1 AP LD B S R RS PR D P
exenpl ar yprggegy, %elyns%ng %gclkcae ¢ommented version of the document to the author. The author

then “merges” these comments into a single document. The author may need to resolve

conflicting comments by resending changes to reviewers.

10 SUMMARY
[0002] This Summary is provided to introduce a selection of concepts in a simplified

form that are further described below in the Detailed Description. This Summary is not
intended to identify key features or essential features of the claimed subject matter, nor is
it intended to be used as an aid in determining the scope of the claimed subject matter.

15 [0003] A document is simultaneously opened by different clients for a collaborative
review of the document. Each of the clients may make comments to the document at the
same time. Comments made on the document by one client are automatically

synchronized with the other clients that are simultancously accessing the document.

20 BRIEF DESCRIPTION OF THE DRAWINGS
[0004] FIGURE 1 illustrates an exemplary computing device;
[0005] FIGURE 2 shows a collaborative review system;

[0006] FIGURE 3 illustrates an exemplary document with associated comments; and

1



[ 0005] FIGURE 2 shows a collaborative review system [0006] FIGURE 3
illustrates an exenplary docunent with associ ated conments; and

100071 FIGURE 4 shows an illustrative process for collaboratively review ng
a docunent. DETAI LED DESCRI PTI O\I [0008] Referring now to the drawings, in
whi ch i ke nunerals rg\ﬁr esent |ike 5el enents, various enbodinent w11l be

descri bed. | 093} FIGY Ashpwgajméhastraﬂw PIRESSS G0 UARRTAI YRy EVANIBS Ron ar ¢

intended to provide a brief, general description of a suitable conputing
envi r onmedecumantuhi ch enbodi ment s may be i npl ement ed. [ 0009] Cenerally,
program nodul es include routines, prograns, conmponents, data structures,
and ot her types of structures that performparticul ar tasks or inplenent

10particul ar abstract data ty N System configurations may
al so be used, includi ng hand- @%IsrdAgE |%e§8m]ﬁ processor systemns,
m cr opr ocess rogr bl.e cons r..electronics ni conputers,
mai nf r ane COME?&% g‘f‘?ﬁgoﬁ%ie EWIRRS {1} Eﬁél&eéﬁﬁlﬁfﬁ?ﬁﬁméﬁgl kSnnents my
al so be used where tasks are perfor med_by renote processing devi ces that

T

are | Pnkedemeitpugriows eehadimentatill oagleratbgr k pariciars BHFURFE anddle conput i ng

envi ronnment, program nodul es may be | ocated in both |ocal and
corresponding discussion are intended to provide a brief, general description of a suitable

computing environment in which embodiments may be implemented.

[0009] Generally, program modules include routines, programs, components, data

structures, and other types of structures that perform particular tasks or implement

10  particular abstract data types. Other computer system configurations may also be used,
including hand-held devices, multiprocessor systems, microprocessor-based or
programmable consumer electronics, minicomputers, mainframe computers, and the like.
Distributed computing environments may also be used where tasks are performed by
remote processing devices that are linked through a communications network. In a

15  distributed computing environment, program modules may be located in both local and
remote memory storage devices.

[0010] Referring now to FIGURE 1, an illustrative computer architecture for a
computer 100 utilized in the various embodiments will be described. The computer
architecture shown in FIGURE 1 may be configured as a desktop or mobile computer and

20  includes a central processing unit 5 ("CPU"), a system memory 7, including a random
access memory 9 ("RAM") and a read-only memory ("ROM") 10, and a system bus 12
that couples the memory to the central processing unit (“CPU”) 5.

[0011] A basic input/output system containing the basic routines that help to transfer

information between elements within the computer, such as during startup, is stored in the

25 ROM 10. The computer 100 further includes a mass storage device 14 for storing an
2



renote nenory storage devices. [ 0010] Referring nowto FIGURE 1, an
illustrative conputer architecture for a conputer 100 utilized in the

vari ous enbodi ments will be described. The conputer architecture shown in
FIGURE 1 may be confi gured as a deskt op or nobile conmputer and 20 i ncl udes
a central processing unit 5 (CPU' a systemnmenory 7, including a random

access neEWSRINgG sttmmamheatspnrma%raam) 4@%%@%@&)@@1@2 &8 a system bus
12 that couples the nmenory to the central processing unit ("CPU') 5.

[0011] A dodsgharativepgricounmageslswbiehooHbaidasanidped fregrvatst detribbelpwes t hat hel p
to transfer information between elenents within the conputer, such as
during start ymi2| $hstmsedodage tdce BRENbARkctette tieoOPUtsethroligh afouursh beragendudes
a mass storage device 14 for storing an operating system 16, application

progr an( %n&élleﬁh&%ho&hﬁ&frﬁ&t@@%@%u@52 AmEQR! AR @dvideer 4 /MiigW manager
26 which will be described in greater detail below [0012] The nmass storage

device 1 e er (not
showny ooRRLFRLAR it Rkt pro A USRI L A oS PO, 2

associ ate dable nmedj a pr.ovi de non-vol atil e st rage for the
ot or ABG IR LS e GERE Bt R0 oG S B G AL 8P E S ot i ned
herein refers to a mass storage device, such as a hard disk or CD ROM
drive, tHéoTeghaYier sychagatped PraCEd?qob%draWy thevegnipakracagablicanedi@¢ancan be
accessed by the conmputer 100. [0013] By way of exanple, and not limtation,
conput er -treeag avhigabienidia ey cdiObe arrpssed by clonguipeiterd00r age nedi a and

comuni cation nedia. Conputer storage nedia includes volatile and

non-vol ati | e{0018[BYahlyeofarémpRNaridit ViahtadonRdhdutdimbaiaBRiredii magny met hod
or technol ogy for storage of information such as conputer-readabl e

| nstrjgct '&Hﬁmsg%lﬁﬁl%xr é%&lagé ﬁr%dw%'h&%ﬁ%dﬁ?éi%ﬁﬁleﬁ{a Qt ut&%&cﬁagg@ﬂ@&l'a‘t er

storage nedra 1 ncludes Is not imted t Er as

Pr ogr ammab Rea ’ EI ect ricall sabl e

P ogr amabi SRS By wﬁmlxtﬂf’-fﬁ% Gy pork ‘Pr% s FRTRAR LN o seate
menory technol o ita er satile d| sks DVD ), ,or other optical
storage, ARUJHE Orctg‘gé’@ sfor Srg%@ﬂ%t’ iafqrggEion ﬁ‘h‘@r?étcpﬁlpb]‘ieé'l@aéiﬁlblfaage or ot her
magneti c stor age devi ces, or any ot her medi um whi ch can be used to store
the desi riagiricHpes: dateistinctured, Mhgieh wadulpeoratasistd Gsymputer scoagrumedia 100.

20[ 0014] According to various enbodi nents, conputer 100 operates in a

net wor kedncludes, but is not limited to, RAM, ROM, Erasable Programmable Read Only Memory

15 (“EPROM”), Electrically Erasable Programmable Read Only Memory (“EEPROM”),
flash memory or other solid state memory technology, CD-ROM, digital versatile disks
(“DVD?”), or other optical storage, magnetic cassettes, magnetic tape, magnetic disk
storage or other magnetic storage devices, or any other medium which can be used to store
the desired information and which can be accessed by the computer 100.

20 [0014] According to various embodiments, computer 100 operates in a networked
environment using logical connections to remote computers through a network 18, such as
the Internet. The computer 100 may connect to the network 18 through a network
interface unit 20 connected to the bus 12. The network connection may be wireless and/or
wired. The network interface unit 20 may also be utilized to connect to other types of

25  networks and remote computer systems. The computer 100 may also include an



envi ronment using | ogical connections to renote conputers through a network
18, such as the Internet. The conputer 100 may connect to the network 18
through a network interface unit 20 connected to the bus 12. The network
connection may be wireless and/or wired. The network interface unit 20 may
al so be utilized to connect to other types of .25 networks_ and, renote

conput er BREtosERut caHEoliep Ap fRrapceling Ard/ PRSI ARPYS doad NPRPE 9 Gt ut
controller 22 for receiving and processing i nput froma nunber of other

devi ces, demksidnglgding kéypward mansase clegtrowk eplusdndtcshewplinEIGHBE l9hown in
FIGURE 1). Simlarly, an input/output controller 22 may provide output to a
di spl ay sSimgletly 23, inputfutpit esntradier 02 hew pryide odtpottd pudispitsviceen 23] H015] As
mentioned briefly above, a nunber of program nodul es and data files nay be

stored i nylfi&, SEsBery N SARslR LGB 14 and RAM 9 of the conputer 100,
i ncluding an operating system 16 suitable for controlling the operation of

a net wor ked I s S I rating
systeﬁ?fron1Bﬁﬁggggﬁ¥%%§ﬁ%@§k$P%§ﬁg%qf%ln§ﬁ§¥ﬁ%é%%$%%?%%gq@%%iﬁgggngﬁgrage
device 14 and 9 may 10al so .store re progr nodul.es. In

o 1 cul A THAIMGE SRy Page dgdor LbEhRENE ohBereag o SR dRE g o mor e
application prograns 24 that are confiqured to interact with a docunent,
such as dWeBatYggmdOspdeble forseniRltirg hedperntion of a noigvorrskpesseanb| e,
application program 24 nmay be a rich client application such as M CROSCFT
WORD( r) faoorpuldr GRCB@Fhe CORHORATI OV IST ARedmapatchg spétshi fingh MICRPPOFEat i on
program 24 15may also be a thin client that does not include the full set

of functi©@ORPORATION HER &dnidhdS Washihg@RPThe atds®ftorape deE¥@MPh@d RAM binfuyc| i ent
could be inplenented within a browser programthat includes functionality

to digpl aa)fs[océ?&re%% opfno{’%;ﬁogﬂﬁpﬁﬁﬁﬁleénﬂ iﬁkﬁ&m, t@l@%ﬁ%gf]]ﬁtgra 0 dbgicapelen Pt he

docunent. [0016] Applic n program 24 utilizes co borative review
collabora&iﬁ%’revie

Goneral 1 9ANER P SPsE PO bR ARPHGHED et BEhCeb iy Lkl Rea P RRSRTG M
ser ar o 4 FROBEH S OGO HDRAIOTSd TSTENORFA NS @RI B oh OIS docuront
27 open for comrenting/editing can see comments that are nmade by the other
user s, Actokiditiog rregrom@dendiokll et cliohepliseuerenichtis MIGRQSOTE WOBPEd i n a
data st Orf?om MICROSOFT CORPORATION of Redmond, Washington. Application program 24
15  may also be a thin client that does not include the full set of functionality of the rich client
application. For example, a thin client could be implemented within a browser program
that includes functionality to display content of the document and allows comments to be
made on the document.
[0016] Application program 24 utilizes collaborative review manager 26 to allow
20  simultaneous collaborative review of a document. Generally, collaborative review
manager 26 assists in synchronizing comments made by different clients 17 on document
27. Comments made by one user are integrated into document 27 such that each user who
has document 27 open for commenting/editing can see comments that are made by the

other users. According to one embodiment, the document to review is stored in a data store

25 28 that may be accessed by different users who are located at different locations. For



2528 that may be accessed by different users who are |ocated at different

| ocati ons. For exanple, the docunent may be stored in a docunent I|ibrary
that is accessible on the network. Each reviewer can open the docunent from
the central repository to provide comments on the docunment. The reviewers
may access the docunent at the sane or dlfferent tinmes, wthout need to
ensur e t FAEMBIR {heslosupertdpry b?a?éorteﬁén adenesat iBienthat sgeeestibleeon they t hi s way,
a person may be maki ng changes to the docunent while others are conmenting
t he documstworkAdidih raymater den apdnsthe dgaunatinh frotrhide certtad bapositdry ¢o pwvidsw manager
wi || be provided bel ow [0017] FIGURE 2 shows a system 200 for

col | abor ajomiednys drethicelotingerat. dbe wdBnvers Aty iabtdds thealoetimestyes tiema2@dri ncl udes
clients 1-3, collaborative review nanager 26, display 23 10and docunent 27.

Each of tdiffechi @Rts Whﬂ%hﬂ%d AcRRR! t'hﬁtachﬂfﬂné %erkdht IR AL dotubdent dRndpguUMENt S
and nmake comments on the docunent. As illustrated, dients 1

and 3 5 ngjidey gy, [ vfel} %BE’% }r%ﬁ n?%lﬁegggﬁwtan%efs% 'tl%ec?ocﬁx‘ilﬂeﬁﬂ Voglea&ﬂergg nting

abi | i f'y on documnen plrcation m

roce that ment.. 27 0 ot her application
Phos o2 pr g Bing Thd dnubeet KO AR T ity e SN e e

structure of docunEnt 27. For exanple, the rich application may be a

progr am f¥idrhctmevileRISOFT OFFI CE suite of applications, such as M CROSOFT
WORD. Client 2 is illustrated with a thin application 64 that provides a
limted set WH0I7LALGUBRA shoys @asstemr@d@rfededllabornatiely réveewing pplocgatntois62)
for meking comments on document 27 Thin application 64 could be an

appl i cat iiDfistifal, sk 090 dRtudehelicity 1-31 sollBodtisPlaaiewimandRn L6 2ilspaay2 3 he
ability to make conments on the document. For exanpl e, a thin application

my bg a H%Eﬁ‘m%%' Halh B%@ chifiat irdldaeWa a?—eﬁ’c%%nwm't@ééﬁ viffpents. The thin

client U does not reqU|re the tunctionali the ri appl 1 cation, such

t hat the(ﬂ%V'% ? | nnqﬂﬁfn ﬁc §%4oftthe docunent is not exclusive to
only users 8@»% f %F% 35 1 UE client software application.

100191 Once a docunen ch as IS created, reviewers are
invited to [001%] Arsr?llustrateﬂ Clients 3 1nclu(Fe arich apphcat%on 62 that prox\/,\%

editing and commenting ability on document 27. The rich client application may be a
word processing application that created document 27, or some other application that

15  provides a rich set of functionality for editing and changing structure of document 27. For
example, the rich application may be a program from the MICROSOFT OFFICE suite of
applications, such as MICROSOFT WORD. Client 2 is illustrated with a thin application
64 that provides a limited set of functionality (as compared to rich client application 62)
for making comments on document 27. Thin application 64 could be an application that

20  provides the ability to display document 27 and the ability to make comments on the
document. For example, a thin application may be a simple web interface that allows a
user to make comments. The thin client UI does not require the functionality of the rich
application, such that the review and commenting process of the document is not exclusive

to only users of a particular version of the client software application.



make comments to the docunent. The reviewers may be invited automatically
using functionality that is associated with an application, such as a
docurnent col | aboration application, or the reviewers may be invited by sone
ot her nmethod. For exanple, the 5 reviewers may be enailed a link to the
docunent, indicating that the docunent is ready for commenting. According
to one enbodi®dt Ot dagensmbiuch as ¢acapeat 2 hioCraatahraVisyVer OB VLR t hat it
may be accessed by other users on the network. For exanple, the docunent 27
may be plmdedonmentstoghedoduotat.i b wicayenemno bk invited 28pmThenllyolsingbor at i ng
users (i.e. Cients 1-3) may then sinultaneously open the 10docunent and
make commianétinalls thatlivisdsoated withaimeppBedti®nstutlat adeausdny caltab@ssionhe

docunent using the sane or different rich application, while other users
access t hgpAORWABA the Bdvi\Gy s ﬁﬁ?@e%\ﬁﬁ%ﬂ%y 56 i1 BlctHBAY HoRselhplean¥ent s at
the sane tinme into the docunent. According to one enbodi nent, a user mnakes
a co nt . L ect i C .
Gocurmnt S RO, e a3 HRGTR Hocho R LR i RRLER: BhoebifFor
O her nmethods of inserting the c nt text, may alsq be .used, For anpl e,
a user  cEUIRQENge (ATREliED iR Ao RAmeT g deriiqel leChiEP At deant

text. The coment is associated with the selected content. According to one
enbodi nerfich dghttary bsfaceessedipeethamnusersondbe seipapt.eForexgmpls Byglocmpentedanyl e,
a user may sel ect a paragraph of the docunent to comment on. In addition to
maki ng canmebd splacaine aghaned lezafi@obdn thetwalrk.ent s may be desi gnated as an

aut hor or owner that has editing privileges with the docunent that allow
structural clEg20pThé Golkonmielg ub@s (ilte Cliesty TeT)tmayH@AEn SixaMhusy dpestharay add
content, delete content, nove content, and the |ike. According to one

embodjpme ’Hocﬁﬁ’i@ﬁ’t dlin®fke chmniAR G- AS, ¢ J&%@qﬁ%ﬁ%{mﬂﬁangm aQksdpgument 27.

When an author has the docunment open for editing, other users are prevented
];I)%Teﬁglstd&ﬁg’%ltﬁ‘}é}e“ég“%tctga%a%lﬁt %rc 1?{%1261@% 1!1%11 atljp%li@ag,tio%(,jlwthﬁg oﬁl%g uds aclc!esrgtflee d to making
document using a thin client. Each user may insert comments at the same time into the
document. According to one embodiment, a user makes a comment on content of the
document by selecting the content of the document and then inserting the text of the
15  comment into a text box. Other methods of inserting the comment text may also be used.

For example, a user could select the content then right click and enter the comment text.
The comment is associated with the selected content. According to one embodiment,
content of the document is selectable in sections. For example, a user may select a
paragraph of the document to comment on. In addition to making comments, one or more
20  of the clients may be designated as an author or owner that has editing privileges with the
document that allow structural changes to be made to the document. For example, a user
may add content, delete content, move content, and the like. According to one
embodiment, one client is designated as the author or owner of document 27. When an

author has the document open for editing, other users are prevented from editing the

25  content currently being edited and are limited to making comments on the content. In this



way, the comrents fromnultiple authors can be synchroni zed between
multiple copies of the file in real-tinme, enabling each author to see any
comments entered by other authors while they have a copy of the docunent
open for editing. [0021] The comments made by each client (i.e. Cients
1-3) are synchroni zed anong 5the different appllcatlons that. are currently
accessi ngvhEFOsIARY froméewlaierﬁgthoeas G ceBoHPHEs betypen RyliEt®istede on a
client are synchronized with the version of the docunent at the data store
28 upon dhg#leanacadiime, Gaatdinglechgh auhordh seminyi cegnméngs gdene hy sthicnetithaes
witing the coments to docunent 27. Since the coments made to the file
are non- oetiifd they hng capyoifitie docomest dpke f@ndditddg. ents may be witten into the
docunent at the 10 sane tinme. Qther ways of synchronizing the comments nay

al so be used|o(29| TEXBHMHEntsCRMIBYSCH QidibE JoGuENt3 3%@@4&%@%@%&9@' zed

upon the occurrence of sone othef event (1.e. perio tinme explrlng, user
noves <t o ?Bh £ cconment s
made gy tt 28 {%ﬁéenrt B@élfogh garltiaqg M]e%tlb' aié?%?smgﬂﬁedr&é%% i caétclﬁgcﬁ he ot her
client devic ce the co nt s are, ed.to e client

cur rent | PSR HBS GuERTORaH  qisa: R TR deaty R‘SVSB‘FH% & om the
other reviewers while they are still reviewi ng the docunent. In this way,

users carfocempriid theglathuoist28anor armenteniedencely: herchvimmthccommsiinpl e, a
reviewer may comment on a comment instead of comrenting on the docunent
itsel f (SedufidsGuRihgdthandmnehtttedodinsaddi Smee tHe0@R1erits madetol thafildarce. an
aut hor of the docunent) is editing the docunent and 20 renoves a paragraph

for whi chod-coaReRgG cosnBBtardr aiffdréie ciomyaiy bbeaatsSn@dnhoddahanatatapament .
An orphaned coment is a comment that is no |onger associated with a

sectign affhendasy ?Fv?&ys dfidyR &ﬁorﬁﬁﬂg%é’@ﬂﬁmerﬁﬁ Hﬁ?'&f‘s@ b QR G} e@ﬁﬁpl@' S pI ayed

near the |ocation o Re refoved document content. Alternativel Y,
or phaned cquentétﬁ ﬁ renve igonu&ﬁq)d% uneg an e&ﬁ &ﬁ% éwdlsplayed
to the us8PTHAG Cal'y NYTHA ‘%“rl. 28GR e p 6?‘5%‘}? §7ade“has been
removed and the co t. is no. |l onger valid.
event (i.e. period of time expiring, user moves to another paragraph, and the like). Once
synchronized, the comments made by the other clients are shown in the other applications
on the other client devices. Since the comments are provided to each client that currently
15  has the document open, the reviewers see the comments from the other reviewers while
they are still reviewing the document. In this way, users can respond to the other
comments made on the document. For example, a reviewer may comment on a comment
instead of commenting on the document itself (See FIGURE 3 and related discussion).
[0022] If a client (i.e. an author of the document) is editing the document and
20  removes a paragraph for which a comment is made then the comment becomes an
orphaned comment. An orphaned comment is a comment that is no longer associated with
a section of the document. In one embodiment, orphaned comments are displayed near the
location of the removed document content. Alternatively, the orphaned comments are

removed from the document and a message is displayed to the user indicating that the

25  content the paragraph was made has been removed and the comment is no longer valid.



100231 A client may al so decide to enter a suggested edit that if accepted
by the author would automatically be incorporated into the docunent.
According to one enbodi nent, a suggested edit is treated as a type of
comment (See FIGURE 3 and rel ated discussion). Alternatively, a suggested
edit could be treated i ndependenfly. 5[0024] According. to one enbodi nent, a
client can al¥B3tAcdicat may alsy defide ipeends unastedrfditdhaidhacsaptse by HE comment s
with the shared copy instead of directly accessing the shared docunent. For
exanpl e, aathoswoslksutematiaillprdk encooparetnd snte theadosopyntofAdchelinpioument that i s
stored locally, and then upon a conmt then the change is synchronized with
t he shar eght@diyent LO§pQ2%¢d E&diGQYREadd iab b tigferoficemnaint €caMIGERE 3 andiel et
interface that includes a display of an exenplary docunent i ncl uding

coment s discussibDO2lerdic 0y dh Beb Qe @ B&t SSNPEE IBAE] indBFEhdeRmy ent is hovered
over such as paragraph 1, "'the content is highlighted and an input text box

may bg di spl ?(Y(ﬁql/%%c&r @%ﬁé?ngeﬁgm{%&ﬁg@%@eﬂa_gégplcirei(lggdf&é}g%rfttﬂeon'

Simlarly, a previous e conmen ec al'l'ow a revi ener

to conmenf on the co nt.. As illustrated, docunment. content. i§ divided into
P sor ot o dosaneegd PRty 2 R comHB s L e s e R ead g GraiBu nt o

sections based on words, |ines, sentences, paragraphs, pages, and the |ike.
As il | ustacaessg thhagrdclosemente dior emmplect ey cnfeuldiataka semmpnisie a sapagr aphs
of the docunent. According to one enbodi nent, each section within the
docunent afshd dggedntvhatis atowed lgodly? 8ndiden ubores comolit thérathecbamgens s may be
easily attached to the appropriate section. Associating a unique identifier

wth eacmyﬁ@ﬁbﬁ@@jWﬁhﬂﬁnmgﬁﬂnﬁp%e t hat even when the section changes
| ocation within the docunent, the associ ated comments on that section are

attaghed to {dsfeiGeRrE ﬁﬂ?&&é’%&- an':é%n?iém*ai&iehb’in%frfaké {Hé§ﬁ1Eﬁde§)Qdfsgla | GURE
3, paragraph 1 has an ID of 1; paragraph 2 has an ID of 2 and paragfraph N

has an | I%foa];l eyéml-jrllgﬂ%l onclugl%tei\t including comments.

[0026] According to one embodiment, when content is hovered over such as

paragraph 1, the content is highlighted and an input text box may be displayed to receive a
comment on the highlighted portion. Similarly, a previously made comment may be

15  selected to allow a reviewer to comment on the comment. As illustrated, document
content is divided into discrete sections. For example, the document content is divided
into sections based on words, lines, sentences, paragraphs, pages, and the like. As
illustrated, the document content sections are defined by the paragraphs of the document.
According to one embodiment, each section within the document is tagged with a unique

20  1identifier such that comments may be easily attached to the appropriate section.
Associating a unique identifier with each section helps to ensure that even when the
section changes location within the document, the associated comments on that section are
attached to the correct section. For simplicity of illustration in FIGURE 3, paragraph 1

has an ID of 1; paragraph 2 has an ID of 2 and paragraph N has an ID of N. The unique



identifier may any identifier that uniquely identifies each section For
exanpl e, the unique identifier could be a A obally Unique Identifier

(GQUID. [0027] Comments made on the docunent by the clients are associ ated
with the section to which the cormment pertains. As illustrated, Conment |
is associated with 5 paragraph 1. As can_be seen, the ID (82) of coment 1
is set tddgmEicr mayrny igeafigiphatunigichy idgpiifescaphissiion For areupls, feamiqct h
paragraph 2 and conment 4 is associated with paragraph N. [0028] As

di scusseddgntifef bquldbowdloballydrmgme Idenyfier (6d/IPe. nade on a previ ous comment.
in the current exanple, cooment 3 is a coment that is made on comrent 2.
10 For exanpl@027hCoonieand made én the dvtanicnt O ninediientsaye hgociade withahe a user has
sel ected a corment of the docunent and then adds content. According to one

embodi Mentetidd® VREBR oIS pQEIRL otk Mhbthhd 1€ oRBhENT 1§ NYTERTd RMtrSet ti ng
the cooments ID to be that of the comment to which it is associated. O her

met hogs r@}ola}ﬁ@]ol.bgs HaaE {8 f%ﬁéﬂﬁkgaf&gffc&%m%ﬁm‘ﬁ%tWtﬁ@%ggﬁﬁéﬁ%{wﬂs

coment . anpl e, each conmen de on a previous coul d be
nested appropriately in.a tre tructure. 0029] ,A comment may al so be
Gont 1 canaety Sadibab? ichsetsed vt praEEnh den gt &7 SSHGH WA
identified as a suggested edit. A suggested edit is very simlar to a
coment , WaLAhNsuggested edit provides a way to incorporate the coment
into the docunent's content. In the current exanple, a suggested edit is
identified byl8TAgeiscatssé boSeatavega (ommentSoggdss beimidé on = ptéiousr "F"). An
application may provide an option that allows the docunent author to

accept / r ejoathers UgD®s tefle@@ixhmpleVMBAMERS 8 Utddpimeae erRplssmidiensivagrsied edit,
then the comment is automatically incorporated into the content of the

docungnt . poiel, 1i|83[ea adthiReht drél Gretdud S HHRIRS] ﬁégmﬁ&’é' &zhérh@ﬂse% 'élgs f&nt of

t he suggested e I's not I ncorporated intot docunent . me thin clients
may not i ncl ud

treated admpmen %tsd_o%l?r];lgn %Elld %]e%l aidEiX coinr%eﬁ/‘y.h iA%rc]or %1Sg otorrllg ersngggi?nse%g %eedi tis
comment is associated with the parent comment by setting the comments ID to be that of
the comment to which it is associated. Other methods may also be used to associate the
comment with the previous comment. For example, cach comment made on a previous

15  comment could be nested appropriately in a tree structure.

[0029] A comment may also be identified as a suggested edit. In the current

example, comment 4 is identified as a suggested edit. A suggested edit is very similar to
a comment, but the suggested edit provides a way to incorporate the comment into the
document’s content. In the current example, a suggested edit is identified by a True/False

20 setting (i.e. Suggested Edit = “T” or “F”’). An application may provide an option that
allows the document author to accept/reject suggested edits. When the author accepts the
suggested edit, then the comment is automatically incorporated into the content of the
document. When the author rejects the suggested edit then the content of the suggested

edit is not incorporated into the document. Some thin clients may not include this

25  functionality in which case the suggested edit is treated as a comment.



100301 According to one enbodi nent, each comment is stored as a data
structure that includes information associating the cooment wth the
section of the docunent to which the comrent was nmade; whet her the comment
is a suggested edit; and the text of the coment. In one enbodi nent,
comments are stored usi g[ XM.. For. instance, the XM 5tag indicates that
the content TU38] Agerrdine 1o Ras cmhedingas ca G HOERAS & MA@ MEShEhe
content that it is associated with. Other tags nay al so be included, for
exanpl e, iacludesknioomateert assoudtthgddbe osrethentwitlhdic seorameafithe dedushepetousleidh t o
indicate that the comment is a task to be associated with the creation of
t he docunkatomihbet waxygedst edetdt the vBMNGINS 3 dowgpehesat dditt et by textbfag Wi thin a
comment tag. Other attributes may al so be included in a 10 coment,

i ncl udi NG b1t HR GARMANT SFRERs 1@ RHERuRhe WAL TRGEnERRCHiceUy, an 1 D
of the comment, and the |like. [0031] According %o anot her enbodi nent, an

edi t mar kt?;% iR Rl i e Cé)?fe?l??s' aaéo\‘j\rﬁm%tt@at SRHLLN At ﬁﬁ{? thray ?c{%néﬁgstthg

det er m natton my e asto er a com’ren e applles to
the current state t he doc For exa \A@g flrst client
15accesse6§nteﬂfﬁab% mmmts(? R oA i DA TGRS S8 £ ¢ st
client adds a comment and when the cooment is noved to the central data
store it Go5wpRY spwilhedsehad tasksomgont ¢quldpe pird ta dficatuithaptha sAmmenhisw 3 t hat
i ndi cates the paragraph has been edited. Wien the edit IDs are different a
war ni ng nesstade aswyiael witlothedechtiah of thewiot tmentc djhy soggested edit amyedsodar agr aph.
20[ 0032] Referring now to FIGURE 4, an illustrative process 400 for
col | abor gténtdled by a flag within a comment tag. Other attributes may also be included in a
10 comment, including a time the comment is made, a name of who made the client, an ID of
the comment, and the like.
[0031] According to another embodiment, an edit marker may also be associated
with each paragraph such that a determination may be made as to whether a comment that
is made applies to the current state of the document. For example, when a first client
15  accesses the document, a paragraph may have an edit ID of 2. the first client adds a
comment and when the comment is moved to the central data store it is determined that
the edit ID of the same paragraph is now 3 that indicates the paragraph has been edited.
When the edit IDs are different a warning message may be provided along with a copy of
the changed paragraph.
20 [0032] Referring now to FIGURE 4, an illustrative process 400 for collaboratively
reviewing a document will be described. When reading the discussion of the routines
presented herein, it should be appreciated that the logical operations of various
embodiments are implemented (1) as a sequence of computer implemented acts or

program modules running on a computing system and/or (2) as interconnected machine

25  logic circuits or circuit modules within the computing system. The implementation is a

10



review ng a docunent will be described. Wen reading the discussion of the
routi nes presented herein, it should be appreciated that the | ogi cal
operations of various enbodiments are inplenented (1) as a sequence of
conput er i nplenented acts or program nodul es running on a conputing system
andl or (2) as interconnected machi pe 25l ogic circuits or circuit nodifies
Wit hi n t HBatE RpERAIFRyIePGRIBE PN s Tivpnars AEdtiTeaIsnfsOf dhe sampRuding s7steRoi ce
dependent on the perfornmance requirenents of the conputing system

i npl ementimpdenidnéing tiveinvéndion. Ascorddighylths loglvel drsyitoab 1lbptatad kuhmakingwst r at ed
and maki ng up the enbodi nments described herein are referred to variously as
oper at i onke embodiaicttsales@ideéd begin @€ rSered woduibasy ad bpseati@pestaictems,
structural devices, acts and nodul es may be 5inplenented in software, in

firmare,ddtesReGIRImdAMIROTEe i dpbtadbnd, 381 GuraBBE i &Y a GO ASdI& mbBE eof .
[0033] After a start operation, the process flows to operation 410, where a

[ east Sona i ASGHIRR o' ffhvied B ROURIAMELKGFLRE, REER°C, oY Ty

wite to the.docunent to incorporate 10 comments that are made on the
docunent.““nlm¥@6 “Mbvi ng to operation 420, a determination is made as to

when a comment i s nmade on the docunent. According to one enbodi nent, a
comment is niYB3bAfEr dseiimpatatianite prosessdionvrdnOPFgtien i, theer 2 dianhe

docunent by the occurrence of a predefined event. For exanple, the client
saves t hecdosemnediicumEnhibat isvientlsnomslyabcing ecissdtly @i least opepthodclamt. 15t i me
expiring, user noves to another paragraph, and the like). [0035] Flowing to

oper at i o dcutnbe: is bpiRd sAaCthpBdich tEeld Pagtettett® tHeafdce@bntth en ogrvrRBt - _
According to one enbodi ment, the comment is witten to the docunent that is

mai Nt ned Rye @ﬁ{%@?&@gogQ&gmﬁhﬁkﬁtthat is shared by the clients

accessli ng t he docunent.

[0034] Moving to operation 420, a determination is made as to when a comment is
made on the document. According to one embodiment, a comment is made on a document
after the comment is committed to the document by the occurrence of a predefined event.
For example, the client saves the document. Other events may also be used (i.e. period of

15  time expiring, user moves to another paragraph, and the like).

[0035] Flowing to operation 430, the shared document is updated to reflect the
comment. According to one embodiment, the comment is written to the document that is
maintained by a networked data store that is shared by the clients accessing the document.

[0036] Transitioning to operation 440, the comment made by one client is provided

20  to the other clients. This may include the client accessing the updated document and/or
sending each client comment information relating to the comment. For example, each
client could include the comment and a section of the document to which the comment

pertains.

11



[0036] Transitioning to operation 440, the comment nade by one client is
provided 20 to the other clients. This may include the client accessing the
updat ed docunent and/or sending each client comment information relating to
t he comment For exanple, each client could include the coment and a
section of the docunment to which the comment pertai 100371 Movi ng
to oper ati onl¥53] Moy&e t@lqpélfﬁloﬂﬂé?)le&%ch%dﬁagﬁmtdoﬁﬁl@ﬁ“tvﬁ@ thicor por at ed
comment. The process then flows to an end operation and returns to

pr ocessi ngcwpdrercdgomngms . ThOP®8¢ss T filyote agped opéreton anl reexentol es and dat a
provi de a conpl ete description of 5 the manufacture and use of the

conposi t iocfing behet MtALi on. Si nce many enbodi nents of the invention can
be made without departing fromthe spirit and scope of the invention, the

| nvent i on r egigBPThEabdie pLafiERionCE LAY d@ﬁﬁﬁ@&i@é’a coMpiT deScrPeED | S:

1. A nethod for collaboratively review ng a docunent, conprising:

st mul tsa”ecﬁé‘ﬁ?}e{u%&%?éai{d'l%e 3f fhic ¢ WApOLitibh 8ﬁh’3‘fﬁeﬁﬂ i gncgpltaﬁ CbOdimigret n

5accessi ng ocunent 1 nc es accessl ng ocunen I ng an

application.that all [ to be on.the .doc
Py it ﬁa%@&%caagm#%%ia@a&m&ﬁ@nﬁ% RRIRCEH Sihg ixertiognieos ¢ he

clients (420); updatlnglthe docunent to reflect the comment (430); and
invention resides in the claims hereinafter appended.

12



10providing the comment and information that associates the comment with a
| ocation in the docunent to each of the clients that is sinultaneously
accessi ng the docunent such that the display of the docunent on each of the
clients includes the comment (440). 152. The nmethod of Caim1l1, wherein

si mul taneo% acceSS| rllﬁ t he document fromthe nultiple clients includes
accessi ng ng a thin client and accessing the docunent from
a client appli catl on; wherein the thin client includes a subset of the
functionality conpared to the client application. 203The nethod of Claim1,
wherei n content. of A hetlddomesitabbsuitidelyircadwingtaoddosemtntonsmpidieg.ei n each

section is associated wth uni que identifi m ni ng
vhon the coment. ponuliinedh il & 060 i ARtekiTegls 1405 RhThBL 0 vent
whi ch 5wasac%smgmﬁ@@b@ﬁfénaﬁémab@édc@glﬂghﬁe a&m& uéﬂhg fn aﬂﬁlcuﬂu@&&@t didentifier
of the determ ned section of the docunent. 4. The nmethod of daiml,

wher ei n tdegmosuieehstmaderaai the dosinoiked when the document is si mul t aneousl y
accessed fromthe r’&é [rlim |§nt smsuc{:1 t hat arhi % tmhe?1 I t| Iae O%I ients
my wite to the docu e 3987 e REE 8&“ § L wﬁé%ll %ﬁ SECti ons
of the daiébkds @2e);i dentified by one of the following delimters: a word;
a line; a paragraphs; and a sentence.
updating the document to reflect the comment (430); and
10 providing the comment and information that associates the comment with a
location in the document to each of the clients that is simultaneously accessing the
document such that the display of the document on each of the clients includes the

comment (440).

15 2. The method of Claim 1, wherein simultaneously accessing the document
from the multiple clients includes accessing the document using a thin client and accessing
the document from a client application; wherein the thin client includes a subset of the

functionality compared to the client application.

20 3. The method of Claim 1, wherein content of the document is divided into
sections; wherein each section is associated with a unique identifier; and wherein
determining when the comment is made comprises identifying the section of the document
which was commented and associating the comment with the unique identifier of the

determined section of the document.

25
4. The method of Claim 1, wherein the document remains unlocked when the
document is simultaneously accessed from the multiple clients such that any of the
multiple clients may write to the document.
30 5. The method of Claim 1, wherein the sections of the document are identified

by one of the following delimiters: a word; a line; a paragraphs; and a sentence.

13



6. The nethod of Claim1, wherein determ ning when the coment is nade
further conprises determ ning when the conmment is a suggested edit to the
docunent; and when the conment is a suggested edit then identifying the
commrent as a suggested edit. 57.The nethod of Caiml, further conprising
determ ni ng when a previous comrent that is associated with the docunent is
sel ected and dssoci HsimAghehel Bidnthsictnrdaterainpg whep sheceompasit 1§ madead of
associ at i 2 e t : of
Gaim i, U annreRR e GAPh At coBméits FARIPRAL ot HMRRLAT! et
of the dochmmeht céthameniab heogssrdstit tichudentdying e cboouerdns awhgdestetl veit.ot her
clients are accessing the docunents and at |east one of the clients is
maki ng a conment on the content of the docunment. 159. A conputer-readabl e
storage medi um having AQABULEC 8 qCHERRF SorhpaindiddiéBRSing FheARKrGoomMeEnt s
on a docunment fromdifferent clients, conprising:
si mul t anewushent dpe i asspcaaterbwithie ddcnment inecldéted ardeassodatingthe c¢mmORt wher ei n
openi ng tvt)l Qcument ioncl U enste%ﬁegi Snsg -tPE ocgr@nnetmi n,an tunI Coﬁﬁed state
usi ng one” O TivF & RSO ER SR REFS R E0% T SRIANTS B B Hedd DN t he
docunent ;doshi@ei N t he 20 unl ocked state of the docunent allows any of the
different clients to wite to the docunent; determ ni ng when a
comrent is nmade on the docunent fromat |east one of the different clients
(420);y updati th . I af - 1 30) . o di ng
the ddmment t & eacn BIERG bt ¢ PihIhp RE ke PR Aidls pefRime oD

the content of the document that affects a structure of the document while the other clients

are accessing the documents and at least one of the clients is making a comment on the

content of the document.

15 9. A computer-readable storage medium having computer-executable
instructions for making comments on a document from different clients, comprising:
simultaneously opening a document from the different clients (410);
wherein opening the document includes opening the document in an unlocked state using
one or more applications that allows comments to be made on the document; wherein the
20  unlocked state of the document allows any of the different clients to write to the
document;
determining when a comment is made on the document from at least one of
the different clients (420);
updating the document to reflect the comment (430); and
25 providing the comment to each of the different clients; wherein the
comment is stored within a data structure that includes information that associates the

comment with a location in the document (440).

10.  The computer-readable storage medium of Claim 9, wherein
30  simultancously accessing the document from the different clients includes allowing one of
the different clients to be an owner of the document; wherein the owner is allowed to
make structural changes to the document while the other different clients are making

comments on the document.

14



comment is stored within a data structure that includes information that
associ ates the comment with a location in the docunent (440). 10.The
conput er -r eadabl e storage nmedi um of C aim9, wherein 30sinmultaneously
accessing the docunent fromthe different clients includes allow ng one of
the different clients to be an owner of the docunent wherein the owner is

al | owed to makd- st riictserputeErigaighls siagaedBRideing Wherein sopfeniet the

conput or -(SuER) S ARIEATRE CIRTIERER AP kol R IR ke it unigu T
document itlentificv; addvliontin dsteoinoresyhanttbe edmmenicih neelc thoprises idssifgnatied Wi t h
a unique identifier; and wherein determ ning when the comment, is.mde
o e BHY E A SPHECEEE AngASRHRLRL s CEbTe A B SIS oRTEF g ¢ he
coment Whi AetbRSinbiH6n bE@RIdbELRENtOf Sthe determ ned section of the
docunent . 12. The conputer-readabl e storage nmediumof Caim9,

further conprising determ ning when a section no |onger exists to which a

[ wh ' d i, S i di . di spl f
The comment at a1 olktoBnnear < ks Yot mefct otk e s helatent. @ °

13. The cderdpiilithg vl abégioshoNager 6Bt dnvbfch@ @intthéht igedeidd Wi thect i ons
of the docunent correspond to each paragraph of the docunent. 1514. The

conput er -Seetipdedsics nat iH Geovidiag awisptayafdhqeammop et ailoratien aeatithl lagatihed t he
conmgpt gﬁegﬁgﬁgk%%ﬁggr conprises determ ning when the comment is a
edi 0

suggeste e ‘docunent; and when the comment is a suggested edit
then identifying the conment as a suggested edit and wherein at |east sone
of the clients allaqw the su ically jncorporated

into the contéemt of [RSHEMHRY, g%garsﬁtagg?g)%ée rgleodige .afljé'#???gla %d’ﬁliﬁﬁ?lg the segieqs)
Sor a0 TRIATIOh Qb | PESRTBT iR i 1o a2 ey ous
the conmment with the previous conment instead of associating the comment
with lgont ent 01f4. t heThCieoc%umrIB?l?é[rireadable storage medium of Claim 9, wherein determining
when the comment is made further comprises determining when the comment is a
suggested edit to the document; and when the comment is a suggested edit then identifying
the comment as a suggested edit and wherein at least some of the clients allow the
suggested edit to be automatically incorporated into the content of the document.
20
15.  The computer-readable storage medium of Claim 9, further comprising
determining when a previous comment that is associated with the document is selected and
associating the comment with the previous comment instead of associating the comment
with content of the document.
25
16. A system for making comments on a document from different clients,
comprising:
a data store (28) that is configured to store a document that is accessible
from the different clients;
30 a first client (26) that comprises:
a network connection (20) that is configured to connect to the data

store;

a processor (5) and a computer-readable medium (7, 14);

15



25 16. A systemfor making comments on a docunent fromdifferent
clients, conprising: a data store (28) that is configured to
store a docunent that s accessible fromthe different clients; 30a first
client (26) that conprises. a network connection (20) that is configured to
connect to the data store; a processor (5) and a conputer-readable medi um

(7, 14); 7 BREAIAL CRGTAWRENE bHrhsiered amshic semprigr-gitdable
conput er -r ead n e processor; and an
appl|cat|on(zg?&ﬁwﬁgg?gg%%ﬁﬁ%gur 1?§ggge%&?he docunment fromthe data

store; wherein the docurmanipplisatah€®) ah&ne dorfiguotdieopet therosumenttfiven gene

time 5 the applcatlono t.he do wh Ilcatlonls
configured to Wﬁ%‘l% ﬁ%ﬂo‘f%e“%bqﬁ%‘?ﬂene‘w;%f)@%a g{)ﬁeﬁl{f £HYE et unent
i ncl uges Open'tﬁgaﬁﬂlf%aﬁ’&f:éﬁé%mhe' dbcﬁﬁeﬁ'tnm%ﬁﬂthéta ]%l?oatlw?sr&hﬂgﬁﬂ@@ td!HaReked
state of the document allows any of the different clients t6 wite to the

docunent; and comments on the documentaWb@mnam@nmg|tlvﬁedcmmgém6h1269 opspigehé ng
under t he cont of, .t he ope ] Qenvjro nt er,ative.t
detorm ne wherfotegibAf FEEREAAG M parEhE BN B35 T RE BB Ko wb cumen

to reflect thean zmﬁlffélféﬁﬂdhenﬁﬁdwmetothe documer®f i de the comment to the

other clients that have opened the docunent (440); wherein the coment is
stored within a d ataac%l@bqr@tlm@a@afggf (26) operating under the control of the operating

10 environment and operative to:
determine when a comment is made on the document (420);
update the document to reflect the comment (430); and
provide the comment to the other clients that have opened the
document (440); wherein the comment is stored within a data structure that

15 includes information that associates the comment with a location in the document.

17.  The system of Claim 16, wherein content of the document is divided into
sections; wherein each section is associated with a unique identifier; and wherein
determining when the comment is made comprises identifying the section which was

20  commented and associating the comment with the unique identifier of the determined

section of the document.

18.  The system of Claim 16, wherein the sections of the document correspond
to each paragraph of the document.
25
19.  The system of Claim 16, wherein determining when the comment is made
further comprises determining when the comment is a suggested edit to the document; and
when the comment is a suggested edit then identifying the comment as a suggested edit
and wherein at least some of the clients allow the suggested edit to be automatically

30  incorporated into the content of the document.

20.  The computer-readable storage medium of Claim 16, further comprising

determining when a previous comment that is associated with the document is selected and

16



15i ncl udes information that associates the corment with a location in the
docunent . 17. The system of C aim 16, wherein content of the
docunent is divided into sections; wherein each section is associated with
a unique identifier; and wherein determ ning when the comment is nmade
conprises identifying the section which was 20 comment ed and associ ati ng
the comewtockiting thqeorpmerfrath e RESVIqUS cogrman istras of AssAEatingelBe comnBAt t he
document . i content bBthe ddEus¥st €m of O aim 16, wherein the sections of the
docunent correspond to each paragraph of the document. 25 19. The
system of Claim 16, wherein determ ning when the comment is made further
conpri ses determ ning when the coment is a suggested edit to the docunent;
and when the coment is a suggested edit then identifying the cooment as a
suggested edit and wherein at |east sone of the clients allow the suggested
edit to be automatically 30incorporated into the content of the docunent.
20. The conputer-readabl e storage nedi umof Caim 16, further conprising
determ ni ng when a previous comrent that is associated with the docunent is
sel ected and associating the conment with the previous comment instead of
associating the cooment with content of the docunent.
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