A METHOD TO DELAY LOCKI NG OF SERVER FILES ON EDIT FIELD OF THE | NVENTI ON
[ 0001] This invention relates to the field of docunment nmanagenent, and in
particular to a nmethod and system for del aying the |ocking of server
files being accessed by a user. BACKGROUND OF THE | NVENTI ON [ 0002] Server
conputers such as web servers can perform double duty. A server can be
used as a publishing | ocation, where a user can access content. A server
can al so be used as a collaboration environnent, where two or nore users
can col |l aborate on a docunent. Each user may update or otherw se edit the
docunent. \Wen a server is used as a publishing location, it can deliver
an individual copy of a file to any user who requests the file,

mai ntai ning the version on the server w thout changes. Wen a server is
used as a collaboration environment, it can allow a user who wi shes to
edit the file 0 St E0E \ n... however a server is
used for bofh h@%ﬁﬂ@b Eﬁ ggggﬁXtLéréklﬁ&g@&%hkvw FILES/QNSEDIT and
a collaboration functions. [0003] Such a dual -use creates a problem For
exanple, if the server is a web-server, the default mechani smfor
accessing a file on a web server (by followng a hyper-link) wll do only
one of two actions. Depending on the hyper-link and web server, either

cli cki nFIERD OF THEPENVENTIONM | | create a copy of the file that the user
can read wt altering the original file or clicking on the hyper-Iink
will open thg&%ll]e S {nyenuQu 1eigte Hdheaﬁ?lg\ﬁ?éﬂmm@égﬁamt’ addniparticular to

al | owed “aTabF aRPRRRE [ achbliy BPlockine' TspREL Ry oeBR ARl a0 2 O

with varying perm ssions granted to the user opening the file. Wen
opening the file for reading, the file is opened read-only, which allows

the user, tQ..- o 1 view or use the data in the file, as
| ong astWﬁ&eTﬁ%ﬁigﬁwl n opening for editing, the file is

opened read/ {00023, S¥tvértoripufrSsichs WeBlsefvef cah PeHOR dBLbIBURR,. LYirvel & be
allows the user to nodify the data or append to it. Wen a fi'le is opened

r ead/ wr used asapubilishingilecationiwhere Tiiser danakéesg cententr dsserviertcannalsp berusedisea i s

o 1ot o LAt FatiqeticPheand RErs et Hirk Uokrk B4 ofabifafe S dnbiicss Bacthter "
what t henayafpdatéestiotifsiwise@dit the document. When a server is used as a publishing location, it

can deliver an individual copy of a file to any user who requests the file, maintaining the version

on the server without changes. When a server is used as a collaboration environment, it can
allow a user who wishes to edit the file access to the most recent copy. Often, however, a server
is used for both of these purposes at once, supporting both a publishing and a collaboration
functions.

[0003] Such a dual-use creates a problem. For example, if the server is a web-server,
the default mechanism for accessing a file on a web server (by following a hyper-link) will do
only one of two actions. Depending on the hyper-link and web server, either clicking on the
hyper-link will create a copy of the file that the user can read without altering the original file or
clicking on the hyper-link will open the file on the server and allow the user to edit the file.

When a file is opened for editing, it is locked, and no other users are allowed to edit the file.
-1-



exanple, if the user wishes to edit the file, if the default is opening a
copy for reading, the desired functionality for the user is not provided.
Simlarly, if b&@ d8fau|t IS openlng the file for editing, but the user
"wi shed only tl8%8aqCenralty, pdile may be openedsvithyansiag armmissionsgranted by thejuser

who opercPeTRg tpe FIR® NhirFopai 1RE ALK RaRl ka3 Rea hdafly; vhnalieviy
the fil éhambrttmmad/foammrlothdmrseetﬁw omnge tlﬁm\fhéﬁle]'hﬁd\i\l%"@@ﬁ@@ﬁ isQeP6] A
server nted wit armlé d file gpen action i ch, when a user
per f or ns?lf’ﬂg‘irm%gﬁ e %Q?nﬂﬁegr eqifipg,;t ‘?? ile iy pRaned sead/wiate,whish atlows Hieiuser thhe
file. Wwamepriviisesi hietialdtARws (Rl dRLlo rﬁé&l?ﬂﬁabhlﬁé o?la Jﬁaltla &' t\*’f’{gn i fptigthe

user is attenpting to or intending to o tan Then be
| ocked fopenediiead/igite,the fileiis lagkgd. Tlhe l@kﬁawnsuras:ﬂaamnly\/omuar mxﬁbdﬂfﬁﬁglﬁfet s a
file i ot her users access to the file.

Then, \?\hfg%% %HI%QS ng?%ﬁgggﬁ\ggg?%%og%%éfl?%pg WRSEIMPTBHEES:. the | ock for the
file is obtai[oeos] BRAdHrobleiCiNsEIWhbh fie dEidait BN &GSt GVQQtQKl ué@f'ﬁfglf%rseggf ng

sumary, as well as the follow ng detailed description of preferred
enbodi neweRple; i thepses Withes & edibibe fild éfthe defauit is apsningracopy dorvieeding, ke

d | t {.
P e hovrer BBt for Uithobt s BE oRiach ST, Ltk A GxRpnd e BRS0E,
the i nveaditmgnbutsthel gser Iwwheﬂeﬂil)T 10 réihtbthg ifides; itte file ng[arggmﬂog] Fﬂﬁiother user who vsglshesk
nst r unent S e. t he, dr awi ngs: igure 1 is a bloc
LII Zgr ;m gﬁ&\’m“ﬁ’f&ﬁ"‘bi gyubg?mmtwg t]%m%r eﬁﬁh%ﬁt"’hpﬁpe‘?ﬁhé Ailexfop seadingomnd
the i nvent] QnERs dag éTHieerHﬁ‘é?Egﬁi‘the[ﬂQQﬁ& ththw Bnft fofediihginCt! Onal di agram

illustrating an exanp eof a relation ween a server conputer, a
networ k, a user cogputer and ot her conputers; [0010] Figure 3 is a
fl omharSUMh@ARYg cTHEINVENTIQY i n accordance with one enbodi ment of

h d f h h
ol ayed | ockilif &3P ieleepi P g theide e ReRE Wy oy b user
DETAI L EeHoRh&ine thédifiédopdnl 1dFTdRy Idpehs FNRIAItRGhToekinguRé files\Wh&Pd dder 'u'fth@‘ft&e r

to allow flexibility when a user opens a docunment on a shared server,
(either explicitly or implicitly) that the user is attempting to or intending to open the file, the ﬁle

can then be locked for editing. In this way, the default action when a user requests a file is to
open the file without denying other users access to the file. Then, when the user indicates that

editing should occur, the lock for the file is obtained.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The foregoing summary, as well as the following detailed description of
preferred embodiments, is better understood when read in conjunction with the appended
drawings. For the purpose of illustrating the invention, there is shown in the drawings exemplary
embodiments of the invention; however, the invention is not limited to the specific methods and
instrumentalities disclosed. In the drawings:

[0008] Figure 1 is a block diagram showing an exemplary computing environment in
which aspects of the invention may be implemented;

[0009] Figure 2 is a functional diagram illustrating an example of a relationship
between a server computer, a network, a user computer, and other computers;

[0010] Figure 3 is a flowchart showing delayed locking in accordance with one

embodiment of the present invention; and



"nodi fi ed open is inplenmented. Wien the nodified open is used to open a
file, the file is opened read-only. Only when and if the user that has

opened the fi Si @ h £l en i ndi cate that an edit to the
“file shoul d b'g’e}rgdeﬁ%%‘tet ‘é‘rglqu&é“gﬁ Sﬁ‘ﬁ‘%‘nﬁidfﬂg’y%‘g@&{%ﬂédf} G6QRaREE WHEB 2| | e

r ead/ wr iengbodimenttof eheligeé¢ntioand | ocki ng any ot her users out of obtaining
editing privileges for that file. Exenplary Conputing Device [0013] FIG 1
and the | QW i.scussion are intended to provide a brief general

descri ptéﬁjﬁ@%g’g’ggﬁ P@IQM&IWWHMWEODIMEM& he i nvention may
be inmpl ement e§yeriew shoul d be understood, however, that handheld, portable
and ot her computTng devices and conputing objects of all kinds are

cont enpl at ed [0812]usia drderdontiewfleribility twheh Raisgr (pRANE dbdtviRMt bRA sharB@ server, a
eneral purpose conputer is described

descri bed d'élpo e. Thus, whil [

bel ow, tH? 1F<¥°IEﬁPt‘S b‘ﬁ@len@e&ﬁm 1en ¢ modiied apem if usee inconengifilawthe iide is opened
I mpl ementgdonh/t G d ' L0 €4 lent havi

net wor k/ bUSOfiﬂ%"g ?rrg%g}ﬁg%i lity éal?lbgr ?ﬁ%/lgrgg%? Illegliﬁg?ﬁ%ﬁngt tl&llgh%rdgééedﬁ el“ﬁ?/aé/ﬁ{}?son
may be thahanediinie the fila should he made isghe losk ongherfilelobthitieds raklingahe filtagad/Write

whi ch Littl animal . client resources are inplicated, e.g., a

ne!t wor \l:?élytgﬁ y%éroﬁ?fgﬁfﬂpg 2y, Pther psEs Qut iog ﬂ&a@é‘ﬁ tl%prg‘gkgeﬁtgf thay ﬁéﬁg an

i nterface to Exegn \Bids Deviteh as an object placed in an appliance, or
phat \BUnkgubing

ot her conputing devices and obljge(_:ts as well. In essence, anywhere that
data may be d08tdd HG.flranththefellewingdiscussign are intendeddo prbviide abuiefgeneral e, or

sui t abl i ti ccordi to . the.invention. [0014]
At hougrees g PUoh e et PhorR Ry P e BER B AP invARias Wrnce AopuPREfnY
syst em should beainbsrsod chorvever thad harkiheld, E&Qaﬂl@in@otﬂ%oﬁ@uﬁhg abvie&tangand/ or
included within application software that operates according to the

i nvent i GRMPYERE Rhjeets 9f pll kinds ategontsaplated {5 aise Hegaaneqtiop arithethe pegsent invention,
conmput ery ' il 04 ed
by one. o Cuarised dob Thad Wik iBneritnlipdte cBRlePIR R Bl AP 1Y AR RA
devi ces.ex@apke aid the presentgneention dndyds impidmemiéedrwith othescongpuri@gaiesices) siicicisa
conponent s, .data structures and the |jke that performparticular tasks or
i mpl ene ﬁf‘m LeRy W%n%e'ikﬁ&wma%a@gh&é and intesaction; Thus; the presgpidpyetioninsy of

the pr ogjeafplEikihein'ienPRorkAlHR of Rebwlfked 1Rkl s s RSWAERYES i 0oV AL

enbodi nents. Moreover, those skilled in the art w apprecrate t

i nvent i clientrgsdyecesgreimplivatédyd.g.ha oetworkedemyiroement om ivhiplrthe ciient deitdisarvesel |
known cQnputing systens enviragnnments, and/or caonfi.guratiqgns that nay be
sui t abl ATEY 2128 TEHRCTRANT PRAERTRH. Tiche8 @ oBisgiplaced tn a appliance, of other

computing devices and objects as well. In essence, anywhere that data may be stored or from

which data may be retrieved is a desirable, or suitable, environment for operation according to
the invention.

[0014] Although not required, the invention can be implemented via an operating
system, for use by a developer of services for a device or object, and/or included within
application software that operates according to the invention. Software may be described in the
general context of computer-executable instructions, such as program modules, being executed
by one or more computers, such as client workstations, servers or other devices. Generally,
program modules include routines, programs, objects, components, data structures and the like
that perform particular tasks or implement particular abstract data types. Typically, the
functionality of the program modules may be combined or distributed as desired in various
embodiments. Moreover, those skilled in the art will appreciate that the invention may be
practiced with other computer configurations. Other well known computing systems,

environments, and/or configurations that may be suitable for use with the invention include, but
-3 ’



‘are not linited to, personal conputers (PCs), automated teller machines,
server conputers, hand-held or |aptop devices, nulti-processor systens,

m cr opr = d bl e uner. el ectroni cs, network
s, apars BomRER, pdS Koy B MR e IR Fifes ServPro-oRbsgioer <,
mai nf r arfend el draastop devitse multk procdier §yRANRY inikoproYes8biBasbe syshnAct i ced in
distributed co ting environments where tasks are perfornmed by renote

pr ocessi HBSERMAOESCAngEmenglectronins cptvarkdR (e applisopesu ightstenvirenmerttalarokfrblis  or

ot her d S ' I strl.byted.computing environnent,
progr amaetlrr%gﬂftgé %ﬁ@g%%% i Jﬁ&%@{t%s ﬁﬂ‘i thelig(ﬁgl‘ l?ee‘ﬁg?’gmé‘gﬂﬂiﬂl%? 5%t or age
medi a i rprhatited in distributedsompating dexionafentsavtrelableytire pagstafd B reinBte Ur N
behave as ser.ver, node @&ggé‘gﬁ} ig..1 thus illustrates an exanple of a
sui t abl ETHPOE fiﬁbw%s;@? drtgmﬁ‘gh@ comgmniGatioRs ravetkéus ov ether datamay be

| npl eMentRdmisdidnRttitimafh mgﬁbﬁéeQQBmgpﬁﬁg%nlﬁ{aggﬁw%&%%@ mo%XFé% \%}rgiyobﬁr}ﬁ?ﬁted

environment 100 is only one exanple I'ng €
and i s roboth localadd demete somgutet starage Imedia iatluding asenhary tstopageatepReq)fand SHe!

functionality of fhe. invention. i ther should the conputing environment
100 be in%figsr%’%f%ﬁuﬁgeh’i’%iaﬁﬁﬂﬁ?wm &bendency or requirenent relating to

any one or cqobisjatFigni tHus GIMERARE Bk Sxdrhplof § alieMld dbrﬁlgﬁgxn§§%%5¥iro ent

operating environnment 100. [0016] Wth reference to . an exenpl ary
syst em 18P in whichtha invegtiemmay he émplementeil ajthoughs assmedenaearlabpvs, lesmmputing

conput i V] ' f.orm of a conputer .system 110. Conponents, of
co % ute ggétg’g‘[ éél %ﬁﬂ%ﬂ#ﬂh@oi 1%8’%' Fee e’bﬂ?&g P ga ﬁ‘b‘?%?q ?ﬂ‘qpé’éng 8‘,‘“?13)"15‘1‘%’6 aad st uni t
120, a inteadahtorsaggesyanySinitativh 4 t6 Yl eopdofuse 31 fiindBEnLOH O BE iNBhHONS
system clgqr{Ponents Including the systemnenory to the processing unit 120.

The systNgithstshopid thegomputing cnvironmientel Q) beripisenseted ps haring any dapendancy orl |
i ncl udi I j . a loca
bus. usi Ry RecHEeREotariionty UREBY sonfiiflloR o Sompth WHRELE! inthE il G

not | i mdpatating envivaimeraiO0i t ect ures include Industry Standard Architecture
| SA) bus, M el Architecture ) bus, Enhanced | SA (ElI SA). bus,

Vi deb & et r JPEY Pistemmenin bl Wg%msm T implementing|thedrygsmien al
Conponenhcthddsey %@ﬁ??ﬁb?ﬁ%n&ﬂﬁg@%@@iﬂ%@%ﬁéfd\’&%ﬁﬁﬂér% stgtSo, [ 0017]

Conputer system 110 typically includes a variety of ‘conputer readabl e
medi'a. @wnpancsts of canhabiee systemn 41@ may lichadey butvané hetilimitedetdj aprobessingamitti0, a

R e B CE e W T

and not theé §ystedh hftfhor§ &3k ppscesstmgianit B20TerliesySRn KRR nffy HeQR o Séverd Y4
of bus structures including a memory bus or memory controller, a peripheral bus, and a local bus
using any of a variety of bus architectures. By way of example, and not limitation, such
architectures include Industry Standard Architecture (ISA) bus, Micro Channel Architecture
(MCA) bus, Enhanced ISA (EISA) bus, Video Electronics Standards Association (VESA) local
bus, and Peripheral Component Interconnect (PCI) bus (also known as Mezzanine bus).

[0017] Computer system 110 typically includes a variety of computer readable media.

Computer readable media can be any available media that can be accessed by computer system
110 and includes both volatile and nonvolatile media, removable and non-removable media. By
way of example, and not limitation, computer readable media may comprise computer storage
media and communication media. Computer storage media includes volatile and nonvolatile,
removable and non-removable media implemented in any method or technology for storage of
information such as computer readable instructions, data structures, program modules or other

data. Computer storage media includes, but is not limited to, Random Access Memory (RAM),
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"‘medi a and conmuni cati on nedi a. Comput er storage nedia includes volatile

and nonvol atile, renovable and non-renovable nedia inplenented in any

met hod t nql, o far stqrage of _information such as conputer readable
"i nstruct %ﬁﬁlgﬁ,ﬁa;f{%fgéﬁyr(g@ﬁ}’gé@%r psahlsRipgramsnabln Read OnlxMem&yrput er

" > . o 1 Acces " RAM) |

1 Road Gy WRIR oty or pheifbmbby bR, CORB Pk RET onlihonr v

Menor y digitalasksatitendisks (DVD)tcr@thereprvay disk @@P%e?ﬁxﬁgnéﬁ@%ﬁ%&eé?‘ sk
versatil e disks (DvD) or other optical

Read Only_Mepor CDR(t]\/p . digital '

di sk st cf%%%’«f,“c ﬁ%’ﬁn’&’ﬁ%‘e Ielisketqrage or ofhgyeasnetic sprmge dexjeest pranyi cthersnedimge or
ot her nagrich tén 5& Q46 sORYhE Assirdd'; i gl | Ehngan be used to
store the desired i mfo?mat_i on_gl;leg “xk%?%‘% can da‘?:@g&sg;{eg nggsgg%ﬁ?!gpﬁgwlsgm
110. Conri@niGommupicatian medig pinicallyembotics cempateneadable inewutatohs, data structures,

i | . dul ther, data i
maul o AroBAmHBReEh Hiliaiin o RERHET R Sind il pch CrtieretarOtEChani sm
and i ncltumeporamechanisa avd ineludeeAryiaformarsh @eliv}?ﬁﬁn&ﬁﬁmﬁl%l ‘?ﬁoﬁa(lzag@cg &ia

signal " neans a signal that has one or nmore of “its characteris
changed Si§nak asans asignab that has qng os moselef iti¢haravtaristies senor ¢hangedyinasuch Bynanayr

of exa ; L Lt o] Lcation . media,.i.ncludes wired nedi a
such arsmigﬁ(\a/\nm?‘{ebge %%é@%?%ér}%%at wred o?g% apley %ﬁi,noéhcjn 1pR, commuryeaion
such as medaatchudes Ritedinnddizsue asadviredietwork e HRER-WIR cdnn&tidhl ARl wRa1essOf

any of the, above should alsg be included within the scope of conputer
r eadabl Ny F‘é"?‘ P HeUsfics 1§§ axed ang,athst Yirelsss medipy Fembinatipns eff anytafitheye

medi a i i nBthRal ' uch as read only
menory Ehlgbcb\./)@d{ldggdgﬁ%b? gﬁg%r%haaccesseg%o%%%‘gkﬁ&fgﬁié)%g%y c i nput/ out put
system 133 ( HOOH], 'Elmfmyatemmgmml&iﬁsbludcmnpmstoh@emhﬁhmﬂﬁeférhgaﬁfer

i nf or mat,j on.,bet yween el nts within conputer syste 0,..such as during
start- U] ?aq‘il%a?‘%’i %oéllvPG” TBFIBarY] si‘f"’l‘-?ﬁ\ﬁegg?’.ﬂylﬂx qry B Jngd rRdam perEsYat a
and/ or phaS6RAMYIZE Abhdt ipufohtPliesds bithfhi i@Fouti
presently bel?ng opgrat ed on g?hp?ocessiﬁgau%i@?gg.%w %agglgi?rtrlpnfset,hat
and not Helmotteanisfon infoungation bietwesntelemants witkinzoinpytes yystenml 1B 4nclagspdurigtstart

progra : . LOoQL 6,. and pragr data 137. [0019] The
Conput oroPs pveislyl GbreliR RAT IERANE 132 WoicRREABEH S 6 Peravast modites
vol at i | ahatany PhatdibRlycatpisiie to%ﬂ/oi?@eseﬁt@ BoindRypefatid 6 b pAIEREsEn gy 12071 By

1l illustrates a hard _disk drive_141 that reads fromor wites to

nop- r enoVAExampley apdnet lanifationeFige1 ifugirates eperstingstem hds Ronficetion pogrankrat
reads friag) Qhe'frobfatn Bafef 584 bfogrl?0X2'135] | € Magnetic disk 152,

[0019] The computer system 110 may also include other removable/non-removable,

volatile/nonvolatile computer storage media. By way of example only, Fig. 1 illustrates a hard
disk drive 141 that reads from or writes to nop-removable, nonvolatile magnetic media, a
magnetic disk drive 151 that reads from or writes to a removable, nonvolatile magnetic disk 152,
~ and an optical disk drive 155 that reads from or writes to a removable, nonvolatile optical disk
156, such as a CD ROM or other optical media. Other removable/non-removable,
volatile/nonvolatile computer storage media that can be used in the exemplary operating
environment include, but are not limited to, magnetic tape cassettes, flash memory cards, digital
versatile disks, digital video tape, solid state RAM, solid state ROM, and the like. The hard disk
drive 141 is typically connected to the system bus 121 through a non-removable memory
interface such as interface 140, and magnetic disk drive 151 and optical disk drive 155 are

typically connected to the system bus 121 by a removable memory interface, such as interface
150.



“and an optical disk drive 155 that reads fromor wites to a renovabl e,
nonvol atil e optical disk 156, such as a CD ROM or other optical nedia.

O h b Vol at.il e/ | atil It t
e a that . caldRIP T hEARY ARG ol RsBlibeS RBPYE Siyase meniagisrusediahet et
“but are illustratedrin Big. 1 provmﬂ@ﬁg§oﬂc?{ﬁ?ggé‘?§ﬁfgﬁﬁﬁnsufugﬁ&ﬁ, Hﬁ%“@%ﬁﬁ%}gﬁat o

digital versatile disks, digital solid state
ROV andmegiles pndothengats far thejtomputetsystem1140. s Figy pj fonkxamplehaeddiek diive 1 hE

systemb -r vable mepory interf such as interface
140, - andabied s atelheoRling SRR 445, 5P hEitn pLqertine 5, ol aregrem st y
connect et46, and progsam et 1@3as NbielthBythase RIpYALItEcATETREY bd Bk 8uh8GE or GifEFnRS

i nterfac 150. -5 [00201 The drives and their associated conputer storage

nedi a di §ele}s°§8@ti§sc§%eladé4, appligaionpregrams 135,;pther pprgyath deodsilesrldgearif program

conput er b ' | ORB, , Rprogram nodul e nd
other - qay ke FIRPOReraliat BHfn) PAL apfftalof biobtitl 55 oeP iR im FAHleS4F 6g; <1
drive 14pdrogram ddth 147 mtg’wbxaﬁffs%enf mmgberpherato gms@ats t}gmagéﬂninfi\,%gh,i t&(@? ;n@nh
rograns,.}45, .ot her program nodul es 146, and pr.ogram data . te that
Ito hege c o?f%éf?@ﬁ F%p_lftsarl'_8 Eﬁq'ﬁ’é"ry %’éert"ﬁ@néa&éé apdinformation inte fhe compytar spemtlilAg

o ogr am g QR cRs ich 464 REoartPl o7 rd JouiBHCAHEL TBE. oty 1B o
pr ogr am ;r}:?useesraqlibatn oa{mzuchltmadg Oster draptus diivﬁié’esa(net showsyumel iﬁo(thrderatmnwﬁm’ ohe,
ere to i trate tha m ni mum e different copies. user
may ent & y%tg%frﬁﬂﬁgpﬁ aatF“ﬁ%?lﬁlénSFWef’r?f @e{lﬁé: . ro%?élﬁ%dﬂlees arpPBeyh
i nput  deydnBieced ticthe PEocesskyRAATZD tilﬁﬁlgﬁ@dlSQQhﬁﬁt'iﬁ\Grﬂ&deﬁhétq;cﬂ.@QM%%’not

referred to as a nouse, trackball or touch pad. O her i nput VI ces

shown) nS¥temhbysuidd, hutimey bpermaected by pthet inkerfage ard b@os,trusm?l suches dipatallel }
, l|.Lke. | devi t ecte
Lo the ol gal polta uhiiasy B0 BAUerhy AlbeabBS G20 152 b as HBRAGELSS,

coupl ed may hlse be symiceredho shelsydtemiBils 120YNGrehbHIZS @C4 etpdey that Bhmunicatel 358
and bus str @gurﬁs, such as g ﬁfrallel port, gane port or a universal
¢ Qs host

seri al By host precessing unif 120, apd assumes responsibility faprocrisrateshgraphigsportl so
b . . . : '
commnt QAGE) deuhtific o> Ol WP mbfd graphits piOEesE8E unls CGENLPRA e Bmopunicate
r esponsi with gtaphios intexfacel 182a e thigregpid, GPUsA8Y gefoddiB) includevnichi fﬁ&iﬁ&ry ﬁhe or

hi ' it 84 .CO icate wt raphics
"ot or § acRoTDES sBithas Fpete sigihes antRUSIIA COBMBINSA WHA eI TBDER 186, BRbRy
fr; or age, 1§ ﬁ%vg%«sser,r&e bt e XaRIDRAS AdPrdetlder AR thAON VAN BF Soptbdeisifig YbHEQ

y )

may be included in computer system 110. A monitor 191 or other type of display device is also

connected to the system bus 121 via an interface, such as a video interface 190, which may in
turn communicate with video memory 186. In addition to monitor 191, computer systems may
also include other peripheral output devices such as speakers 197 and printer 196, which may be
connected through an output peripheral interface 195.

[0021] The computer system 110 may operate in a networked or distributed
environment using logical connections to one or more remote computers, such as a remote
computer 180. The remote computer 180 may be a personal computer, a server, a router, a
network PC, a peer device or other common network node, and typically includes many or all of
the elements described above relative to the computer system 110, although only a memory
storage device 181 has been illustrated in Fig. 1. The logical connections depicted in Fig. 1
include a local area network (LAN) 171 and a wide area network (WAN) 173, but may also

include other networks/buses. Such networking environments are commonplace in homes,
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h184, however, are but one exanple of a coprocessor and thus a variety of
coprocessi ng devices nmay be included in corrputer system 110. A nonitor

191 or o ted to the system bus
"121 via %t%%lésn{e)eﬁ?fpg%g vﬂggg rﬁé%tglge{é\}‘%gre llnﬁ (reﬁ tﬂigﬁ *MGhich may in  turn
conmuni cat e W00R2)i ¥aennsedina LAN. networkiy énvROnrhént BB cbRAputtOdysten® MR e
systens nay de ot her peri pheral output devi ces such as speakers

|
197 and ‘iﬂnﬂlﬁ‘fté‘% t01@85]“(: ullzhtwhtﬁneweﬁkné@t’fé@ﬁ ertadepighl Zh WhelpuSedpmal\ﬁhN al
o Sk S A OB ORI s R

or distribut envi ronmént using |
renmot e coestier sstabdishing @emaunénations ovep theWaiN 180 sucH'@ theérietC AR Whem 80

may be r al c ter e a router network PC, a peer
devi ce 21 E”rs% @hﬁ% %%Ffé‘%@ééﬂayabﬁmfﬁt%ﬂq ti}e systamy s 1 2ayig therusar | of
t he el engphs al t hough
only a ne?mrill@%tgf)%dgggrggey?g r%l%tté fzgls%c}heen I ust r at é%éﬁ(\ﬁ}q%me“%mgr ﬁ‘é

| ogi cal WediHecdsnicted ridasiviette thei confpiuter systern rido u:depomdns tledrecd] ay be btoBsdkin (theAN)

171 and de area net bu L. nc ther

net wor ksrfa'gl&e %emg%ﬁorﬁg%\{g%( \rﬁy’\%ﬁx 0? B’fﬁ%‘?ﬁ? sa“é k:%: 14 PstisFasmotes
of fices Nc&f 6 des ao rRidiss ig1a t.

[ 0022] L LA e ”‘f““iél Ak R

i s conrisivark qopnediions shewryare temrnnlgw andrashenandans of establisking o canhapingratid@e .
When usey ﬁ&hlﬂ vijronment, the conputer system 110
typi call gﬂél né?u es & m%&:%%beg‘?s 8’( her means for establishing
comuni cat i onfd023jer Vatieuswidiribiftdd compltirsfrithievdrits Bivetieen AhEardBeRIE deddidped
[ or external, may be connect ed to the system bus 121

whi ch ‘&} r nal

via the %é@ﬁt °§n f GPIYRECE § ReTsQnsl C%FP‘BNS@P dhsplntspnet ndividualfcandvsiness o
net wor Kk raagg?m l ) esconput er
system il%sf\srh\ﬁk& or |glrﬁlse@'§‘ﬁﬁeir eo [Hggg 1@&0@?&% éﬁ W ﬂ%ﬁa‘b}’eﬁ B Ega%eét;?%ry

st or age apephcatems Bnd vamputingdexiges,enaldmgicomputinig mbﬁeitiés)inpreEs'lgglyIWeﬁ browisepdres
renot e a&gl i cat#gn prograns 185 as residing on nenory device 181. It wl|
be appr ‘the network connections shown are exenplary and ot her

means of esta@gz Si B8 SkahIETWICROSOPER’s N@wxamﬁﬁacmh@s SAERY! beldinBHiodke

used. [0023] rious distributed conputing franmeworks have beén and-are
bei ng desgtviegseshchiag Welghasedﬂatanwrmw@rdgmddﬂe pevlsmmwamnﬁﬂnieregemphry he
| nt er net ﬂ)rH;llv dglals an ess SELS ﬂj{l are

mbo

soan oosPRinE S Hatel 8 AeRiRed B Sonabtih it Pt Feily b S Contbitihetevice,

one or more portions of the invention may also be implemented via an operating system,

application programming interface (API) or a “middle man” object between any of a
coprocessor, a display device and requesting object, such that operation according to the
invention may be performed by, supported in or accessed via all of NET’s languages and

services, and in other distributed computing frameworks as well.

Del‘aying Locking

[0025] With reference to Figure 2, a file 210 resides on a server computer 200. A user
with permissions for makes a request to open the file. The user may be connected to the server
computer in a number of ways. For example, the user may connect directly, via a local area
network (LAN), or remotely via a network such as the Internet. In the exemplary Figure 2, user
computer 220 is connected via network 230 to the server computer 200.

[0026] The user requests that the file be opened. One possible method of submitting

such a request is by selecting a hyperlink on a web page served by the server computer 200.
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-applications and conputing devices, nmaking conputing activities
I ncreasingly Web browser or network-oriented. [0024] For exanpl e,

M CROSOF | ud b “bl ock
Shcn e, oG e P AL L B8 B8 R Brer bl e eudt pad e
exenpl ar file. efHediie iesPeted\61 EHeisar Ecst@fitér By dpplisAORSAb! ‘FBr ﬁq A1 G war e

residing on a, conputing device, one or nore portions of I'nventi on may
al so be pRRlicatirhnay bgpavasd prsessing apglicationearspreadshest eapllcenoxpraogmdmplwr

i nterfac j.ect bet n Co

di spl ay %’é}ég{éané% qép 11‘294'; hlcgg uSE Ry 't“\ffgﬁqu g%iﬁg?ll}ﬁ dﬁ‘é’BE’F&?‘ﬁ tQS‘et he
i nvent i oemmynieat uwdser mcbtmhymmmmtaadeupa @Eelﬂg?(iz%ﬁ'%@ﬁh ¥ %@b Brdwshg - NET' S
I anguages serﬁ_ﬁeces and in _other distributed conputing frarrevvor ks as

vel I . ﬁcﬁ'gorL% gen ommsfer @2 andehe weh beowsingrapglieation opns the dilowith the
re5|des uter 200. A user wth perm ssions for makes a
request fﬁg)rg%rzaﬁétlﬁﬂhc?ﬁ{ﬂ) The user may be connected to the server
conputer in a[002ihe When the fite is Bpened xinnguie @mbbienans,ar copp i therfile ¢ made @ahe v,

via a local area 2& ?ﬁli‘,? IIEA% or re teI via a network such as the
| nt er net USF FORBCRLENHF P"ec%yq}’s f ser¥egRompater 200 which the nes beewses ot
net wor k g:3@s (09 otﬁeewfse AMEfacts QB @gdep@ g@t%ﬁlanm&o ff?ﬂéjﬁx%tlﬁ%lwe%taghl%e

file be opened rfEOSSI bl e met ho mitting u a reques
sel ect i ngata.) h\ybem the emnmaﬂﬁbppfmgeﬂsé'ﬂwsd)pbgcd\mh §eadf-enlyé’qmpmlsaongaﬁ thﬁ

When t he ue received b t he server allows the user
corrputerwﬁ)é%mtr% %Bé’ﬂeflﬁeé'ma}chggssﬁeeﬁ%ap F%topened on the user's conputer
by an appl i caj0o28] 249an kieem#£x efBbaimeht) iisstead il E6py R8dAinWRecomputer
proceSS|n aPpllcatlon a spreadsheet application, an audi o player

appl i cat #3h allgwsers ithsad-palynegrissipnyie teving therfilegy the serveze t he data bei ng
downl oaded. | t | bpage
bei ng vi ewed Fbr?%a m%%ﬂg&ﬁlﬁ%gﬂeg lo‘ééﬁ%u &{ﬁfﬁ}ﬁhgtlﬁggﬁ@g%eh %e%gnd
the web thedilsi The hjokiwonid altow theasser thhavd ‘read/wiitd? ;iehﬁlssmm)bmﬂrelﬁié.eThe user
application, [0027], Wien the_ fi]le is opened, in one enbodi nent, a copy of
the fil ec‘?‘gd dodify; orapperdfile daidnut er 230 s cache. It is the copy on the
server conput fjo36 OTMylﬁ fR&di Hish ﬂ@gg
interacts vvltﬁf P Bf ayldn;iﬁ(?ltc Ifo%"ig bé)6 le% ayeb%%tfﬁmﬁ Fre In one
i ncl udes elahddlmend&healn)en\‘/‘foe&dlttlhmdﬁcakegi bysthe usdrlnaidl&'mgihqﬁth intang wWayl dn asother

opened \M : odlgn%% e InYent it i§ mcﬁ)ca%ed by the rtllser This may occur through a specialized

“edit” command incorporated into the application, or when the user requests that changes already
made be saved. In another embodiment, the intent to edit determination is a determination that
the user has had said file open for a pre-specified period of time. For example, if the user has
had the file open in read-only mode for ten minutes, it may be inferred that the user intends to
edit the file.

[0031] In one embodiment, when the lock is obtained, a determination is made whether
the copy of the file in the user computer 230’s cache is the same version as the version currently
on the server. This is to ensure that edits have not occurred in the interim. For example, User A
opens a first version of the file, but does not demonstrate an intent to edit (and therefore does not
trigger a lock). If User A then triggers the locking by demonstrating an intent to edit, it must be
ensured that the version of the file currently on the server is the same as that which User A is
viewing and intending to edit. If User B has opened and modified the file on the server computer
200 at some point between User A’s opening of the file and User A’s demonstration of an intent

to edit, a conflict may occur. Conflict resolution options should be presented to the user.
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way nore than one user may access the file and use it. [0028] In an
al ternate embodinent, instead of a |ocal copy being made in user conputer

230, all wuser hit h re v J the file.on the

230, 311 e st D seadenfl UopeR B0 SR e b ARt e
user i nt deoitie that thdchangéshs&hoﬁld sipplahitany@hkngts that havd Qdutrb®inkhe 'int&t‘ﬁnhaﬂﬁe
"read/wite" perm ssions on the file. The user could then nodif

y o
append fYSTHOR QR the ysgneqimputer 230iip thepwrittendeithe server eempwer 20)asfde éh@ atnﬂ thee

nunmber nt,to e

i cat oilny ke SLERURA bisToRtrHRRRRE Mierbalely Modha ppyecioe S save
enbodi nethe vetstom thatt dser At o v&dkmg o lmdaﬁy ashiesdhdr)filé, had eopen thefile 2M0Yn Aes Ur

t hrough a }Qem aliz g% g %éﬂegand i ncorporated into the application,
or when Th% ag@Pu"Fég for gditing; (§ g@lchqeptélgggn optiane My alsphecpresentegrip theer
enbodi mapey the intent to edit determnation is a determnation that the
user has had said file open for a pre-specified period of tinme. For
exanpl e, if tWQ%ﬂsefn order totdgtérmine Wlheither thpetopiy 0f thedfile antiser omedputbn23( ©nhe

m nut es, nferre a user,. i nt ndsto edit, the file.
T0031] 1 Hsne T SR oh gt ahe Bire1P sty G Bt shuer vaStomrinbamaten B be

made whedtbred and bEmpARY. Thistnhdy ihtluBe i Rersfof nufider, %ﬂ{%ﬁ‘%{atezs%ge@m?éi%ﬁohso t he
same versjon as the version currently on the server. This is to ensure

t hat edi@tBemgpsomdataoAdigmativelyp fullecomparsdnmaybe mesdeefithe actuslefile 210 apdtie a

ther ef or S fauisioh BFiiustr coblfhu 230 & e FIRF A Bifenfotyf6 FEF o Brei g™
by denonst r at j0034janIn 4t steindt©erbodiment wheié h ube doesiseticopy ﬁl‘B’ﬂl(Itlesé‘ter sion
of the file currently on . the server is the sane as that which User S

vi ewi ng SORPUieHZ3QMun Histead gpens 1t directly dronpseryer copprien 280 vhepdhe ingent ﬁm@dlh l e
PN LN SERECing VIR b s, Bi0f o OfiEind Rle 10 bUERRA thihe (5e? OPEM N0 Of the

file and er ‘A's denondtration I nten a conflict may
occur. Confl i[©035ksak uhmwmlmlflgumrﬁs aséqutds twelpeémeoneadhd filet inesters300. InStep

0032) | I A bst to the fjle,
gy e e RS SHonghelndhe FRod B B BHSH PRAPI Ao BRGRGS sorder agd-
occur r edodl{ njdde; innSilltefRateléifbodiiBERt Qeo;gfbﬂtﬁ@ﬁlessrﬁlaaemw&ﬁehe330m step 390 the

witten to the server conputer 200 as le 210, and file is lockéd so
t hat Use¢etmma@t1qneamadc that apediting rigger event basraetives. yThigediting\triggpr elesnt thayt o

t th ki | [ | t d
eopen ¢ TFope e Fhenegto SiordbBl SF P weE padh el figdl T cfitind”
conflict trifggétOév'éht 8y 213b be ftfe WsBYatfen§RinB o BliMge Hefile! Whérb ﬁle server copy of the file

was opened read-only. This editing trigger event may also be that a predetermined period of

time has elapsed, an “edit” indication received from a user, or any other event which necessitates
the locking of the server file for editing.

[0036] In step 330, the lock is obtained on the file. This locks the server copy of the
file for the user to modify without the possibility of conflicting modifications.

[0037] As shown in Figure 4, conflict resolution may be implemented in one
embodiment. As in Figure 3, the first step 410 is when a request is received to open the file. In
the second step 420 a local copy is made of the file, and that local copy is opened for editing. In
the third step, 430, a determination is made that an editing trigger event has occurred. A
comparison 440 is then made to determine whether the version of the file on the server is the
same as the version which had been copied in step 420. If it is the same version, then the lock is
obtained on the file, step 450. If the user has made changes to the local copy of the file, the

server copy of the file may be updated to reflect those changes. If the version has changed,
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"user. [0033] In order to determ ne whether the copy of the file in user
conputer 230 is the sane version as the version of the file 210 currently

on the seré version information may be stored and conpared. This may
"i ncl ude @it Essghutiqn QpEens are Rrssarred W@dheuserinsten AHQ r?ias mam 1eadrto thet loek being

ver si on reRat l; t he .act ual
file Zlod%g&ngedﬁmﬁgg%ﬁt q\?gf 2&‘6%#% ot r@%’é uéeerigéo% ’{%‘?‘ (5eSP t’&&O@PF}%e i f
the contents [0038]helnfthisavay; e fildwag Bepened Q?‘&]nuh{beﬁﬂf @efs@irﬁﬁ&&e@ﬁglf A dn
where a yser does not ﬁﬁ'hgé%i file 210 to user onputer 230 but ins

opens it? sedha gaptsnt g ¢eHowsyssuyben puwr "Whéﬁ ta medifntherfile,ithe l.astkus then
11 OGer U 0B5GME Snd sk G RSl s 21 g gL 2 ned Tor Lhe

user. [0035] As shown'’in Figure request “I's FaCel Ve 0 open the file,
in step 300. In step 310, the f|Ie S opened In one enbodi ment, the file

IS opengﬂ directly fromthe server in read- only node; in an al ternat e
enbodi py of the file is made and opened. In step 320, the

det er ni nat i oryop39) naﬂ@ntehﬁ&neambedé iR e&érhglli% f &d%eﬁtésfﬁﬁfp}ﬂoca nvéition

editing tragger event may be th e user sa anges to a copy of

t he fil davohesnedeserbeadadn cbmtlmwh vmws comtipiting devicésgad metwark tarahitgctatesp  be
t he user tln t 0 .chanqge e. server co he file
vae oo eorin8 bR Khok e HAVSE abMifed' b afiy sl E¥icR B iftest B VhRht &

pr edet erdekipssle ﬂﬂiﬂpléinéﬁt a thodified 8fe-6JeAPFIAG, theMnetlslistand syslérRabf @8 pfes ved
froma user, or any other event which necessitates the |ocking of t he

server fiRyetion rrn%hec appijed foopwsiety of applipatione and devigesc Whils exemplangd on t he

file. V, e

i tnout TrpgeR e et ime A ofmilBPare chiden hBfeid el BRmAR BVt |

Fi gur e 4hoives)fthésetlangasgss)hines amd)exhﬁpllesmiemmtaﬂed fo B kmitiigb Gliedidirdindy i N
Flgure 3 he first step 410 is when a request iS reg ved to open t he

file. kﬂiwethgé%nli apprgpiatphatiherg atg numegous waysed groyiding gbjert code that ¢ hat
| ocal C%Hle'vés @eenad diflacdt ehhif¥9tent ste{ﬂ%e.ma Fﬁeﬂﬁ)d’ﬁaﬂﬂev CO%th@nﬁ/%ﬁﬁcS nati on

is made that an editing trigger event has occurre arison S
t hen nmade to [004@r nThevarous kﬁehmlqhes describedrhersin triag bt iimpleotenteldan senncenon S

th t.h had b 2 t h
same verGHo Ry R SRR, fere gppia. B & rempireit of ilh s, the e
user hasyndegparatisdafe présehtRivemion! oﬁ&é?ﬁélrpisﬁééi'@oxf ﬁdrﬁ‘onsttﬁﬁ'eoﬁ ﬁ{ay%kectﬁ@?orﬁf
the file may be updated to refl ect those c anges. the version ha

changed, of programfdode (i.e-.dnstustions) eobodisddn tangibbe res@n,tsegh aofloppy dlslenttes,rCB-t ep
460. Thi ﬁOﬁPYharﬁ%crixvtes? o} ng lat?lgrkmgcﬁungreadable storage medium, wherein, when the program

code is loaded into and executed by a machine, such as a computer, the machine becomes an

apparatus for practicing the invention. In the case of program code execution on programmable
computers, the computing device will generally include a processor, a storage medium readable
by the processor (including volatile and non-volatile memory and/or storage elements), at least
one input device, and at least one output device. One or more programs that may utilize the
signal processing services of the present invention, e.g., through the use of a data processing API
or the like, are preferably implemented in a high level procedural or object oriented
programming language to communicate with a computer. However, the program(s) can be
implemented in assembly or machine language, if desired. In any case, the language may be a
compiled or interpreted language, and combined with hardware implementations.

[0041] The methods and apparatus of the present invention may also be practiced via
communications embodied in the form of program code that is transmitted over some

transmission medium, such as over electrical wiring or cabling, through fiber optics, or via any
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-obtained on the file, step 450, however, it may also |l ead to other
conflict resolution options. [0038] In thls way, a file may be opened by a

b ' t t f the fil
Hovever Va8 of Kl 3008 $hiclin W0 proBram §64% i e and laehiniomdai nec
for the mauted ayd nudmnesarch\as kh ERROM/ £444 Wy, @ pl%%ﬂrhhﬁgﬁ%%e Eie%B@(ﬁIfrb)l‘?ﬁ

(0} e

Concl usui [ 0039) As, nentioned above, whil e exenpl ary enbodi nents
present GHOECRMRIHET, A Xideo pecorder o5 thei likedor zhree@nmecmacbme\havmgm signed processing

be appl | SRTTRIES ARCHAHBt ks U BbbiE phov B posbparing de magicand o
i npl enmerthe invendod.i Beh nmp}eﬁﬁfmd of lRneraRpuriBieiRoSes IR the )Sﬁig@ﬁﬁ cBfe &Qﬁbmes
pr esent ention na ‘Er pli,ed to a variety of appl i cat1ons and

devi ces. wWﬁﬁeé’r%‘iFé?ﬁSIt PIPVids B WNgAADRarafus thal Sgemstes tamvekehe fancliophléty of the
chosen r

aoe. ey AR oK (Pl S R B opd RSF W BRSS
in the anvenmhlmwpwmbduheabanbmhmﬁraedmmmmys of providing

bj ect de t th | | ent t d
ot hods  achi BRIy WAHE Y RrErrat SR enosches peathdeuiddn s omsstion HkbdhepdiTeded
her ei N reybddement® bﬁﬂﬁ%ﬁgud fig ) Nas id %dé&si&bdhﬁzﬁ%‘ﬂ?& §1F1]1mar %ﬂ'{?ﬁ)ﬁﬁﬁ&tso@ay be

where appropriate th a conbination of both
appar at Lsedpr mélﬁw@mduaddréms may be made ta &enﬂemqbeé embodimzat far peforming

-t angr BF Bime AiHEub G bl infioREh SopREdviakng eessibiny inhefmiote §GHIAS
ot her meshéntyhatieedithat £ variay ageoxﬂmﬂtpmfwhﬁr RtRdingRAdAde dfViadspemtingode | s

| oaded into and executed hy a npchine, such as a conputer, the nmachine
becomes SYstemssnd other §pn15atnm sRecificiopgrating systeranare santemplateds eengsially s Fheogr am
code exeqith +ORRA!

general 'y |Bneg%@eia%g%cessord%weclgés)‘%ggﬁgg{gstﬁgdm g%ﬁ%mygfwe’q%é%&ge processor
(i ncl udishguMaloabe limited do amynsingle ambbélmmmbnyraﬂml/shnuld; bocmgﬁ'ued vbreddth andit

| east one input devi ce., d at one output device. One or nore

pr ogr ansSCPP&IT 759rdange With, H‘Bpe@egﬁgfmi)rocesm ng services of the present
invention, e.g., through the use of a data processing APl or the |ike,
are preferably inplemented in a high |Ievel procedural or object oriented
progranm ng | anguage to communi cate with a conputer. However, the
program(s) can be inplenented in assenbly or nachine | anguage, if
desired. In any case, the |language may be a conpiled or interpreted

| anguage, and conbi ned with hardware inplenentations. [0041] The net hods
and apparatus of the present invention may al so be practiced via
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comuni cations enbodied in the formof programcode that is transmtted
over sone transm ssion nedium such as over electrical wiring or cabling,
t hrough fi ber tics, or via any -10 other form of transm ssion, wherein,
“when the pr ogW%ﬁ%'é&E%mFé‘ recei ved and | oaded into and executed by a
machi ne, such as an EPROM a gate array, a programmabl e | ogic device
(PLD), a client corrPuter, a video recorder or the like, or a receiving

machi ne havi nf methodsjosdalaying decking of; file dpimgiopenede comprisingicri bed in
exenplary e i t n apparatus for practicing the

i nvention. VrT\tV?(%géliW?1 |aeﬁ€'%%§ @%ﬁgggzirl\%r al - pur pose processor, the program
code conbi nesopenirighsaidfileforoeadiagr to provi de a uni que apparat us that
operates to invoke the functjonality of the present invention.

Addi ti onal | y, deieRRIRNg thal an editing tigrst eyenb Bas opcBisAN®E i on with the present
invention may Uil ABLY oR €ai onbi nati on of hardware and software. [0042]
Wil e the pre%ent igh|rglnvent|Oo§mﬁzglgé)been described in connection with the
preferred enbodinents of the various figures, it is to be understood that
ot her si4m |l ar i - YRY : Y i kLl may
be made Yo ¢t noGLeselBELRRTwhEe sHiefihe BPUid RAk el dRtafttink SRER O

t he pr esead-ohlywaodd, and whetesaid abainiag iarigekt dontpafseschanging tnfeierto read/wititeSbosdidl
be enphasi zed that a variety of conputer platforns, including handheld
devi ce op¥tating systens and other application specific operating systems
are contenpl ated, especially as the nunber of wreless networked devices
continues to proliferate, Therefore, fhe present invention should not be
linited o anﬁh%mﬁtjxoé of fisimilnwhere spidideermmation that, py edlng Hrager exsyt has
breadt h gidred cORBrisdd raerRhd 2 BESMd thid BR. appended clains. -11 Wat is
clainmed: 1. E\ rretﬁ%ﬁforﬁge?ay?ﬁlg Ioculing of a file being opened,
conprising: receiving a request to open said file; opening said file for

di ng: . det i . . . . :
bt ai ni'rh a1 ooyt Elaii1, Gl deldrBRliof 28 DAin iR Gt iy
openi ng odfcugsad domptisesaesyiving e sequpstrio ndjt sdié fild fremiaruser ead- onl y node, and

where said obtaining a | ock conprises changing node to read/wite for said
user.

5. The method of claim 1, where said determination that an editing trigger event has
occurred comprises a determination that a user has had said file open for a pre-specified period

of time.

6. The method of claim 1, where said step of opening said file comprises creating a user

copy of said file.

7. The method of claim 6, where said file is located on a server computer, a user is using a
user computer, said server computer and said user computer are operably connected, and said

user copy of said file is local to said user computer.

8. The method of claim 6, where said step of obtaining a lock on said file comprises:
determining if said file has been changed since said user copy was made; and

if said file has not been changed, obtaining a lock on said file.
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3. The nethod of claim1l1, where said determi nation that an editing trigger
event has occurred conprises receiving a change to said file. 4. The

method qQf claiml ere sajd determnatign that an editing trigger event
“has oc urre?ih@dﬂ?ﬂl?\;ﬁgé&?‘é‘b%’iwaiﬁsaéd F@Hﬂég?te’fnb‘mé‘&ilf saifile has beery engnsed user .

5. The : i ; i i i i trigger
ovent - hacnibEdeiontiafhg vrsiol BT AmaRet oLLCEFAL Datkib B LISKIASh &84 Lot 1,90

file opeemputer yvithrerapruiféimatiopef said usaricopy.ne. 6. The nethod of claim 1,
where said step of opening said file conprises creating a user copy of
said file. 7. The method of claim®6, where said file is |ocated on a

server dénputBre method ef claitn .svingye said westondnfsptiattsn fos aspecifgdietsiewoPiticfile
and said user copputer are 0 erabilgi/ cognect d, and said_ _user copy of said
file is CBPESeY g aH%E“@F"’&‘g%ﬁS‘Gﬁ e ofghe Ipgtchange g gaigrspeqifiedyesiopher e sai d

step of obtaining a lock on said file conprises: deternmining if said file

has been changed since _ said user copy was nade; and if said file has not
been charged Therngiheg Agelam Bokhesn said sgp of pltainingplogk orrid e Festhepporaprases
8, where sai dr 8§ RldfasREFENIBLA Sttefing Bho bR BRRicPRIBILABRBHGShs 16 B keI
conparing version Information-of a current version of sal e on sai
server conputer with version information of said user copy. 10. The

of oaid P | o THRaesSIBE AaRTS Mt S Dol (i MordBhe S bt BRVOHEOE e

t o sai d sapiagitlé wdr vepysofeaid flle. The net hod of claim8, where said step of
obtaining a lock on said file further conprises: if said file has been
changed, offering one or nore conflict resolution options to said user.

12. The 18et hctheahethbdbfitldim 8 ehere said donfliof desalutisresmions cormprige the optieroer | se
the option, of saving the user c&g of%‘sfgi d file. 13. The nmethod of claim
8, wher degigvimgsaydqurrent yersign of sa 1} SSHESEYISPIBEEE -he opti on of

retrieving said current version of said file on said server conputer. 14.
At | east one of an operating system a conputer readabl e nmedi um havi ng
stored tHer eoht lgast gne phan PRETHIN YRS a compuer keadahde medium havingsiored thercon a

CO- pr oCcgSs ' : | k G o : t : j -
car ryi g e FR6hStor B NG LRRUARA oo fSCecSing FBONL X Al ARG dBlidE T o
modulated data signal carrying computer executable instructions for performing the method of

claim 1.

15. A computer system for requesting a file from a server, said server operably connected to
said computer system, comprising:

an input module for receiving a request to open a file on a server computer;

a read-only mode opening module for opening said file in read-only mode, operably
connected to said user input module;

an editing trigger indication module for determining if an editing trigger has occurred;

a read-write mode opening module for opening said file in read-write mode, operably
connected to said intent-to-edit indication module; and

a file use module for using said file, operably connected to said read-only mode opening

module and said read-write mode opening module.

16.  The system of claim 15, where said operable connection comprises a network connection.
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claiml. 15. A conputer systemfor requesting a file froma server, said
server operably connected to said conputer system conprising: an input
nodul e for receiving a request to open a file on a server conputer; a

" r ead- onl {7-nodEhosistann of elaisul S where said editing trigger indicetiommodald-deteimting® tRsaid

oper ably ed to,said user.input nodule; an editing trigger

i ndi cati%Sﬁ?ﬁ%gﬁﬁéesgegra%f‘%?%sﬁﬁ@eif an editing trigger has occurred; a
read-wite node opening nodule for opening said file in read-wite node,
operably, connected to.said jntent-to-edit {ndication nodule; and a file
use modul® f o?ﬁﬁﬁs?ﬁﬁn anﬁlm? i#!é‘,’ heé?)%“iﬁ‘ﬁ?“% Brasecindigation madyle detesmings if saise
openi ng ugspﬁyé&qa&féd&ﬁa@armebwameavmsle%ﬁgdiﬂﬂgémdul €. 16. The system of
cl ai m 15, where said operable connection conprises a network connection.
-13 17. The system of claim 15, where said editing trigger indication
nodul e deg er m ' Ligk : : i il.e.

The syst oo of LT Bt B L g gl PR kiR il aReE by B Hfbblnct i i
det er m nessr hés Iyl sdid file@pem &g arprepaperi foxd peniatl oftimé. fi | € be nade avail abl e

for editing. 19. The system of claim 15, where said editing trigger

i ndi cation nodule determnes if said user has had said file open for a

pr e- spec2.i edThesysten of claimires, fiiflher thmpsiyiagem of cl ai m 15, further
conprising: storage for storing a user..copy of said file. 21. The system
of claim 20, FOFA8RLT LIS SehePPYLISAYHUE detection nodule for detecting
whet her said user copy of said file is a copy of a current version of

said fi lf on said serv§r,, ogerab connected to said read-wite node

openi ng 2hodultle system ohelaigy 29, T COMRAANE, where said read-wite node
openi ng nodul i: ' f ' i W id e j

change in sai gccu rg ?ﬁtt%a\l/%lr éﬁbgﬁeg‘?{%eg%ghg#gﬁgrnéag%lﬁ%?go véef?sgﬁg@g?%éeé?ﬂ%fa
det ect edcusyens sérdionlvdisgid file b said servem dpérably 28nnethed te yaid eeadewritel mode GhEning
further conprising: a change resolution nodule for presenting at |east one
change r®8¥§ti on option to said

22.  The system of claim 21, where said read-write mode opening module opens Said file for
said user in read-write mode if no change in said current version of said file on said server has

been detected by said change detection module.

23.  The system of claim 21, further comprising:
a change resolution module for presenting at least one change resolution option to said

user upon detection of a change in current version of said file on said server.

24.  The system of claim 23, where said conflict resolution options comprise the option of

saving the user copy of said file.

25.  The system of claim 23, where said conflict resolution options comprise the option of

retrieving said current version of said file on said server computer.

26.  The system of claim 20, where said change detection module compares version
information of a current version of said file on said server computer with version information of

said user copy.
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“user upon detection of a change in current version of said file on said
server. 24. The system of claim 23, where said conflict resolution options

conprise_the gption of saving the user copy of said file. 25. The system
“of cl ai /23, Missysemafelam L0, Wheresaiyersion manengormmlﬁg@vm@n@msmdn of

retrievi [ ut er.

The. syt L afbiisel HibGlickeputthe BRE Qe e Bdf S sl S bpeEloc IR

version information of a current version of said file on said server
conmput er,oWi t h, ve ormation. o user co -14 27. The system
of clai fo26, ‘A\‘Aﬂje?godotgrWl%?gﬁr%?{e:ﬁm%}mogﬁs%? ‘éorg 1% ed version of
said file CQ?Bﬁhﬁcﬁ&atioﬂﬁflfnﬁ@hb&ﬂheft%ﬁéﬁﬂg BfsaidRenidtéRieqs r hesté@%ce?\riﬂ@%oﬁﬁ
said specified version. 28. A nethod for using a renote | e on a renot
server, @ébﬁmqr@mhtgerswp@ﬁwmre@t@ #‘%ﬁﬁmémdaremg@rsemat Openl ng of said
remote file i I f id
et 1o (OEIEHEEAE ooyl €F U L0 il A awle BRANNEEB S R TP B e

usi ng acﬁ“cbtidsm‘feetyp@pﬁsanxbtmmueﬁ&apt ed for use vvlth files of the sanme type
as said renote fil upon indication from said user, that said, user intends

to edit said WeRdRdcatondrom &) wssrithyg said yaer 1ntends tojedit sgiq remply flefaauesing ver
pe | ockagasaia e bhisiid rbiioRlsBRer b RiRed £ wiilidg byRkledsal, cf aim 28, wher e
said indication froma user that opening o renote file is requested
conprises said user clicki ng on a hyperlink. 30. The nethod of claim 28,
wher e Sajel | neGALdOR of (im S8 whetd Siid IMERAR o £et unRbBITH $id delglofe
conprises recelving a changeto said copy In said applic

met hod dile i miguesifl conprises said user nlicking omoahypestinlsai d user intends to edit
said renote file conprises receiving a request to edit said copy from
said user in said application. 32. The nethod of claim 28, where said

i ndi cati3dn t HEtie methdd ofelainh D8, evitkze said audiidation titht sadnser intbndsato edivpaidsanote
determ ngtion that sai.d user has h d sajd ¢ 43113/?}1 en for a pre-specified
peri od oile CpipESEsIBCEIViAG 2 CRARSA0 &3 gp%xmsggi %ﬁ’é’ Nsai d step of requesting
that said file on said renpte server be |ocked for witing by other users

conprises: determning.if said renmote. fjle h n changed since said
COHE was3 1 madel Thegpgthod %f claim 28, where said indication %mt salg userQntex%fs to edlq said remote

file comprises receiving a request to edit said copy from said user in said application.

32.  The method of claim 28, where said indication that said user intends to edit said remote
file comprises a determination that said user has had said copy open for a pre-specified period of

time.

33.  The method of claim 28, where said step of requesting that said file on said remote server
be locked for writing by other users comprises:

determining if said remote file has been changed since said copy was made; and

if said remote file has not been changed, requesting that said remote file on said remote

server be locked for writing by other users.

34,  The method of claim 33, where said step of determining if said file has been changed
comprises comparing version information of said remote file on said remote server with version

information of said copy.
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if said renote file has not been changed, requesting that said renote file
on said renote server be |locked for witing by other users. 34. The

met hod ofs cl aj i f.determning if said file has been

" changed jbéorrp¥@ségmggﬁégg%gj\%ﬁé?g%&%?@& Wg}ocfgé?r&a}de%{ el e on
sai d renmmneprizes:ver with version information of said copy. -15 35. 1 he
met hod of clajm33, where said step of obtaining a |lock for said user
further conp¥saddemote file hes bespshanged) affemiag obe enmoreemditt resoluionptionetoor
nmore conflj gdeyr €sol ution options to said user. 36. At |east one of an
operating system a conputer readable nedium having stored thereon a
plurality of conputer-executable instructions, a co-processing device, a

conput i devj |l at ed _data signal Lryi conmput er
execut abl € i né rﬁﬁsctfblﬂ g R gax% gé)eq%g%fs PiEhg C?ngtﬁ@’feﬁg l%%eH@Fé]i‘ IBg;stored ghereon a
plurality of computer-executable instructions, a co-processing device, a computing device, and a

modulated data signal carrying computer executable instructions for performing the method of

claim 28.
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