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Appl i cation Serj f t he

I nvention: The D@iﬁ% FI nv@]ﬁ?gﬁlﬁg g@iﬁahﬁﬁﬁpisgkgﬁv%bm%g{ﬂ

devel opnment and 10 mai nt e DEVELORMENTDAND MAINTENANCGE: present invention
relates to control and admnistration of processes utilized for website
devel opnment and mai nt enance. Background of the Invention: The Internet is

playing a large rorrﬁlshpplmmmnms paatty 6DEIS. BoniinalespplientbntSerial No. have a

o cdordi nar 20Ab T8k st Evabiias, ool P bR s o lab SRgigotBosi t oo

need to be fnesemnt XppRetidn Sedal MEOdLANBS I, HilddFebrutigBall $99. nodi fy themin an
ad hoc process. Consequently, the on-going process of keeping website
content up to date, accurate, and well integrated is often a great

chal I enge. | ntrpmetihsidvesiondy be updated by the 20 day, hour or nminute, by
teanms nunbering in the hundreds. Simlarl i ntranet content contributors
constant|y submit ABQPEHAL BKINtiGR r%ksetoélﬁéngb of wegsitadexelppigert 8t ent , and

unl esg the ne%a%a{aﬁ&t M&egamemryy,mdpr@se@tqﬁ@mérymla&gefgé@%r@ﬁandt he intranet’s
usef ul ness fundanment al communi cations resource is |imted. Large
websi t es face admpwsn]@h@mfme%ﬁgs vtHized fitiebsitsdeyakapmeshandingrintenagicas i ncr ease
exponentially. The volune and content of these sites is increasing rapidly
and, and sites nust be updated nore frequently as site traffic and Internet
commerce gr odackanpund of te Inventiemsi ng nunber of contributors, volune, and
conplexity of con | or the
manager of the \/\/ebtsrlﬁ?fn,teﬂkqtt\llxsgﬂl%a%eacﬁg élgﬁéc\e/‘og?]lls%% é%dﬁéﬁgﬁhé}%ée%géﬁqg t(E)erfor m
qual itsy contr dhve aB@ekB&e:aIn;uﬁse)ﬂ@ﬁ athaleogmipldeveldpylangé wabditss dwe tdéhealeeptvent , t here
is a need for a emto nage cont rol devel opnent .
Known systens P%ﬂd 5?0% ﬁnyccc?ﬁgﬁ’gf |rlpglpt\g\/%rb5|'%yw%}m&%s‘lngﬁérr§n i ncl ude
sof t ware conf lf@qﬁaﬂtlymdlﬂmmgeaf&ﬂbutsmmlmm,modff;zt]mnh amad Agpepredess. Sy st ens,

and dat abase publ i shing 3/ %JBSTI TUTE SHEET &)RU I_:f 26 V\D 01/ 88757
PCT/ US00/ 3254 onsequently, the o gomg processo eeping website content up to date, accurate,

and well integrated is often a great challenge. Internet sites may be updated by the

20 day, hour or minute, by teams numbering in the hundreds. Similarly, intranet content
contributors constantly submit new content or make changes to existing content, and
unless the new content is quickly and acpurately integrated, the intranet’s usefulness
as a fundamental communications resource is limited.

Large websites face many problems as the number of web contributors

25 increase exponentially. The volume and content of these sites is increasing rapidly
and, and sites must be updated more frequently as site traffic and Internet commerce
grows. With the increasing number of contributors, volume, and complexity of
content, it has become increasingly more difficult for the manager of the website
(“webmaster”) to oversee every change and perform quality control.

30 Because of the complexity of website development, there is a need for a
central system to manage and control website development. Known systems for
managing and controlling website development include software configuration
management systems, document management systems, and database publishing

systems.
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There are several disadvantages associated with such known website

devel opnent systens. For instance, because nmaintaining a website often
requi res whe1/ssgfforts of tens or hundreds of people, it iBCOESIvEBIE toO
have website contributors work in parallel. Software configuration
management syst emsfg. Q@tse\%HlQiéla&@ﬂﬁagésl%%@o@laédtsﬁth%u&f l%%h%ﬁﬂ@' y nake
changes to the sane area of a website. Miyreover, none of the known systens
al | ow cont ri bdewslepmgst wisiersi Forpastance.diecause maipiainings yebsusefianiequiregis  wor k
W thout act ua'ekfxnmérg%rﬁu&?@ggﬁpéogletn% SR 16 havk WebsitE QR ritu m&kchanges
may be posted to a site causin he website to be corrupted. Since
contributors Glamdﬂelfwfé’@e@cmiﬁg@htlcimﬁﬁnﬂgm S)I'S@V@Idotnhtaalbwc@otr@u@ffs toheir 10
wor k en co r on a
webmadt or 0 S nd D ol Blon s SO Bl P D AL MBS Fonk 1

changes for erknawssysmmswéwrasrttélvuta‘sg\@rlengmmemllclhasep@mtedytleﬁuhemrcszvmnI y change
content they are ch n h St ten
becones a bot tVYOé‘ﬁ%Vc 0‘1(‘% étuatefﬁ/ ma&m{% C‘;%algg J%\E%W;e\é%ntﬂ §8¥;\§§ ecgéln ege t he
webnast er rrushna'j/cbe@bktedﬂoawabmm}raaslng)memblsnbe@be wgrupﬂ‘edlS changes to a
website. Integrati t he Kk of | e use and

consuni ng, and a ggglﬁ‘f < g\éﬁ‘)l{ocﬁ Caﬂlﬁoﬁeg e\%@f‘Mlvd%uagﬁgqf?l?exﬁf%&tsQﬁg‘eVesoI vi ng
confliocts,  whidriewhancdnibliriel avithi offer’is Sontriehe tnown geming fely biaenckinaer and
strategy. Moreover, mast er  cannot, eaa R;koversee contrlbutor S

progress on a ¢ HE#e ﬁh‘\fll\%lgels Rested I8 ArYSPRitRBF cheek fieelgneed f GBSt 4 he change

to the webmast@bmadtbibiso chiifeswRl GBSEiBlitord OnlyRAMRE cEREt Bl af dueHosiz&Pbl Y on and
cannot determ ne how contrjbutors are prog resmgg Anot her di sadvant age of
8}

known websi t e CBE\gE! HpYYRYsE: tas wetanpster eftgnhepomgsaybofiigneck dor the Welitthe webmast er

to determ ne ReAGhHNt probRs B&%s&'ﬂ%v\&&ﬁﬁ&s&ﬂ%@s&\i@gn ufa mteg}%nl e tdsfnPotrebsi te
shoul d progress and provi de a nmechani sm by which the work progresses

accorldi ng to tchengpt tar weppiten duiegraingnthe workaimuiiéplamsersiis jpanyshandiédirast er  has
25 limted co ﬁs‘ﬁlnn%vgr{ dat %}gat‘aégl Bf fifie @w&%ﬂ%ﬁ'b@%ﬁﬁﬁ and @S ihi Behelidls,| oW

efficiency an the Theed To nmake nunerous nodificafions as contriButors
submit their othiladgeslittiFone isdxeatpd &1 dogigarianayeijarand suitedye Mereoteasks rel ati ng

e ey e PRIl callfl BAADNES. AleonBnIEPObb AR ARTIANEH, P i TF erent

persons, each at a ent” workstation nmost
efficient if tchayibapeisomdgari szxerdlt&mobhengnndthaatebnmstao Tﬁh@ﬂ@f\m‘omastmhat is

e 2, P Bl Py R gL BATEOh RS B ARSE, % 2,
adm ni strator may eaothealisativeatagé bf)ltﬁosvno;ﬁebsmmlvdbpmﬁbsystmasdethei ub@ealcs .2
SUBSTI TUTE SHIrzllgtT alﬁ)\Bvl%kéE wgbfsrl)las‘}éptoo elce%%?n%zhggggf%ijr%%v% %he work involved in
updating to a website should progress and provide a mechanism by which the work
progresses according to the plan. Without such a planning ability, the webmaster has
25 limited control over the efforts of contributors, resulting in low efficiency and the
need to make numerous modifications as contributors submit their changes. For
example, where several different tasks relating to the development or maintenance of
a website are assigned to different persons, each at a different workstation, their
efforts will be most efficient if they are organized and coordinated.
30 Therefore, what is needed is a technique for organizing the development and
maintenance of a website. More particularly, what is needed is such a technique in

which an administrator may control the efforts of several website developers.
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Summary of the Invention: A nethod for enforcing workflow processes for
website devel opnent and rmai ntenance. Devel opnent and nmai ntenance of a
website ma@oi/sgibude the concerted efforts of plural perspaBFUS®®B2540at t he
wor k progresses in a predictable and orderly 5 fashion, tasks are assigned
and perfor rredsillﬂlnﬁf{:&rtg@mqgltmhth a workflow (also referred to herein as a
job). The workfTow (or jo is an arrangenent of tasks to be perforned.
The arrangement maf m‘ﬁEq’deﬂée“tf%f@P%S wortot Rraeesien fog ayebsite dsyepment ﬁ‘dpar al | el

wi th each ot hgfifnaht. mbaaérrtwm%teﬁﬁrcb%ra@epbnearawcﬁjde theQoRG-Rs ce a
particular workflow, the present invention provides an environnent that
constrains mﬁf@oﬂwfmurpknﬁgsp@ﬂsssoéh%&)‘rwwﬁ pragresses inbPRyipiable amb@tHenber son may
make Bis of NeLntAnbilatdaaRaahs bABMEPE durdhoPRlh WA @RS! gned tasks
in a correspondi ng work are may | nclude nmaki ng changes, such
as additions, r@far@tmdmwlrﬂs aa¢h;)eﬂ“m W@ﬂiﬁth(OYJdb)tlaarc@rmamm@IOf tﬁskatqobfrti cul ar

file orflles but may
al so i ncl udi n&erg? eatl ﬁgﬁ ﬁar?a Ee nevr}nfa?ﬁé:?ﬁ(agtaﬁgr area Fﬁ%ﬁgglfdiaﬂ;glr%gillges
central ser vemithidasteather or imcodibstationsif ectial prdoymesisi. iy eforee opamtruiar t he vvork
area may includ ssr ne such as J rkstatr on. Upon
conpl eti on of aelftg an SF‘(%% %( ég%ap enf)‘(raor oep{rrtgaI AR ragéwf)(rakqtl?l red by
one a0 nore elptdgtmseSccb&iﬁnytetrfeuzrdrhtkrwvrork is done to the resulting file or
files. If the rk is re e, ret rnedfor
further changes.  FORCTGEpREY Take B et hyorrinas SpERE NG PhPS BT ¢ ne
website to rehiggled peke marckle&spaglmgrw@krmrar Bhch tasTchﬁawmcrlkdermarmtgechpege‘sorrred by

a first person, such,as a,web any's. i mat

systems depar SHehras adgspipns, deﬂ%sloag a%?‘i aHgS T‘i’éﬁraé’gﬁtﬂ“g&@ arnart&élﬁr g‘[‘?cq’i dtleﬁat t he
new mar ket i ng Thié, Qﬁi’éﬁﬁﬂz@ﬁndhﬁie|cﬁﬁn%ﬁlrg%h%ﬁlshﬁg Blet v map IS ﬁl@],udfn?\é}e@tfhg'i‘é"d 25
approval of the work may be required. Review and approval the conpl et ed

wor k 1 rray be pevVids m\;ey% yeriypigelyapsidas in el wEven Hepves endigiibyied of t he

conpany’s  Manketihe LeRHmiede He- Wdoigal‘%gmaglnﬁﬁlfd@‘é@f eBMERoRSpRe, WehyBSt er,
devel ops a workflowfrle thaf dictates how the e forts of users (or

"contri but or s'i) agktkgtatiopr ogr ess. Accordingly, the 30 webnaster has

| nereased control PG iRk AEBIES NN IEGR IohepIERILI ol 6 AeRloPed and

updated. As a resu Ite dev nt procee |crent y even where
many per sons baoae prmoteeetitics hefbtedurifer awork is JonSUBSTESPUIRE {be-EHTey. ROtE 26) WO

01/ 882%57 PCT/ %%Q{s%%gé]tgd, then the files may be returned for further changes. For example, a

task may include updating a page of the website to reflect new marketing information.

The work may be performed by a first person, such as a web programmer in a
company’s information systems department. Prior to deploying the resulting files
such that the new marketing information is integrated into the website, review and
25 approval of the work may be required. Review and approval of the completed work
may be performed a second person, such as a representative of the company’s
marketing department.
An administrator, such as a “webmaster,” develops a workflow file that
dictates how the efforts of users (or “contributors™) should progress. Accordingly, the
30 webmaster has increased control over the processes by which the website is developed
and updated. As a result, website development proceeds efficiently even where many

persons are involved in the effort.
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Brief Description of the Drawings: Figure 1 illustrates a conputer network
system for website devel opnent in accordance with the present invention;
Figure 2wWObusi7sat es an exenpl ary assign-edit-approve worR€T/O®MRE® in 5
accordance with the present invention; Figure 3 illustrates an exenpl ary
job instance ehgpbedribtipriteeMRistl ow nodel of Figure 2; Figure 4
illustrates five main conponents which may be utilized in accordance wth
the present invent F@hretlgllussptes p compyeidrivark s¥sis) of websge develebscat @ j ob:; and
10 Figures 5 Egkgggga@nﬁﬁ$?§gé@hge@%ﬁnplary wor kfl ows in accordance with
the present invention l'ed Description of a Preferred Embodi nent:
Figure 1 |IIustratEgu@2d8wwaﬁémlﬁ@ﬁ%&ﬁka@&@ﬂ@ﬁﬂamquwwkﬂ@%§ﬁﬂélﬂevelopnent
15 Ongdevel op bsite devel opers may add, renove,
edit and exa%?%%jﬁﬁg ?&k&@éﬁ%ﬁ§w¥ﬁﬁ Devel opnent morkstatlons 102 may

i ncl ude conventlonﬁmumﬁeﬂwwnﬁbm@@ﬁmuﬂﬁvsm1@%mm@m@ﬂ%%ﬁ@nﬁbmgmkﬂwwother

wor kst ati ons Tg%él&ﬁﬂ% e,.configured to develop content. The devel oprment
wor kst ati ons e connected to a devel opnent server 104 via a
conput er networKk 1B&p1esluﬁhstra®s ﬁhemlamtcenmementsrwlacﬂ rogyale Lszed macoedanos k
(LAN). The deve ment sery Sery r serving up
content to wef hﬁﬁo%gsep VAR 8“ Sﬁt ‘(lfk WH&% ‘8?%\,\@3 ko crgat O?’hé%ver si ons of
websifoe content. THguresé nhtelrghmaummmpmmqmﬂmv@qh acaoedméeewnlpthet ocol
(HTTP) requests fron1the devel opnment stations 102 for website content
(e.g., files) POl WERGY Y e files may be 25 physically stored in the backing
store 110 which may be conventional, such as the WNDOAS NT files system
comercially avall | e from dpsqlémer oration. The devel opnent server
104 may al so idstailgdReseription ofa.fireferted bmbodimeniy > (¢ ¢ RAM) and a
conventional pr oc es@efe 1Lm6strawbh@&nplﬁfsﬂ @mk Systéﬁelmbswét@ne denpipanent

nmet hods of the present invention b executlngﬁsoftmare 116 stored in the

30 néfory 112 Onadevelonmensiatkstatipns,i02s wehsits dRvelSRerHBaY pd: 1080 RAGIERNE he

processor 114 .exeGUHERS fdr@ wlbbiw ﬂ@@loﬁﬁéﬂf Worlasgc@ioﬁsol 02 F?I%Zaﬁcﬁucﬁscoh‘fenhéna‘{\’e re
mul tiple servers may al so be stored in the nenory he developnent

server 104 maypetsenatpamiuisds, (LBNIX wsksiaticas, mr@@ewor&sﬁawéthaé@\n\k@rcorlfwr%
network 122. E@WB@L@%;@% B foPBe AR REIAOT IS RSy fIRbMRIcked1PS 4

SUBSTI TUTE SH
development server 104 via a computer network 106, such as the Internet or a local

20 area network (LAN).

The development server 104 includes a web server 108 for serving up content
to web browsers, and a backing store 110 for storing versions of website content. The
server 108 processes hypertext transfer protocol (HTTP) requests from the
development stations 102 for Websife content (e.g., files). The website files may be

25 physically stored in the backing store 110 which may be conventional, such as the
WINDOWS NT files system commercially available from Microsoft Corporation.

The development server 104 may also include a conventional memory 112
(e.g., RAM) and a conventional processor 114, which implements the website
development methods of the present invention by executing software 116 stored in the

30 memory 112. An HTTP protocol virtualization module 118 which the processor 114
executes to allow web server 108 to operate as if it were multiple servers may also be
stored in the memory 112.
The development server 104 may be coupled to a website production web

server 120 via a network 122. Network 122 may be the same network as network 106
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WO 01/ 88757 PCT/ US00/ 32540 or a different network. The web server 120 may
al so be coupled to the Internet or an intranet 124. \Wen a website is
ready toweopssssed on the World Wde Web or on an i ntrankCT/UBNES2540

devel opment server 104 sends the website content to the production web

server 120 whi,chqiAen .i?ert%(d%ﬁe bl SIS0 Pha K RO B RS 1indiiP aicDS! te.

5 A website is genera e cont an arbitrary fi
system  The umtmscttlé4déweh @M@lStysd}dmbimst@fontth@%rléé?éidb Weabvogtn eon nmay

include hierarchi Cféﬁ devek tssterevrrl‘[‘sl(%él s%gch% tﬁeu\%gb31te co%(t:‘a%}/t%ttﬁgn%r? CS:IQI? wih esent

i nvention pr oV HFaEs P OnTER I hdi vi dual
files. Wen exasetled whﬁdh&henmdmddséntelmeﬁirmprmeﬂac&ssfttow}&r\eeb]silﬁ part of the
file ﬁyst em enabl e% t he. mana% mani The

S

0 | i .of f.il .
backi g store 110 VRS EARETE rRgtaend thPuElb R A Mreelt AR e g,
owge][_ [ dte_ntl f IThatvebdite dgvdnm]eh?@l%mﬂlooayﬁmmresaﬂ@G/sst;]dhmiﬁyn?cltludefi | e Sarre
IT1catl on I ONn Sl ca re
m)er ar chi cal quaéc@gﬁi{ﬁgﬁ‘/ﬂ?mi h‘lleanErs‘écéletiH? SQSYW’e% Eeo‘?{gsle IPFPE?‘i/ErBVﬁ > 45 an

"area."  Ther enviRyniet O hbipRigtand agipuafingindiaRiublfiésu dVing ewesuledatheas,

staging areas and edition 15 are area is typjcally a rmdifiable
file system t Agbsiedeyelepmesys W%ﬂé Rﬂﬂ?@%&’é Petenfga th‘fﬁ‘? g8 tcont ent

for eyentual uﬁ@mlaﬂpaqamm@ The BAcRGHgRBral Was vhierd Biédl1ésyand RodésPandmper e
content is assenbled before it is_ published. Since the work areas are

general |y ar edistadgia (e.£eavnes ifeatiteatian rraiprdsagticationtaserss egptolyfilenamp; t he
staging area g@dg F&aﬁﬂést &@aloﬂ&m,a@maﬁe hgﬁteamy%%o%h to only 20

assenbl i ng an ayl ng content. desi g hen, the staglng and edition
areas may be conf Admr@l@hla%i ﬁrlwatemmfyhemrq:sentsm@ws refgryeditp @ 811 (88q% ons t o

content may t ggfaﬁ erform
any changes t ﬁg’?m%y %gﬁ?%ée“é% &Hrﬁgm@?@ %%ng\hﬁ.(?%ﬁg%gﬁaggte&?gpmdl fied
may rief erence amamtﬁrv\torlt aeais $)tm@llylg noydifiablgiftlé sytear that ibused Wy pérsansevho

er_dI Fi .Cat' Ons.cacge and fr%mttq%%(%vﬁ cc%te%f?ox even &Y\Qgel?n g(v%ﬁs tf:.Thl s 25 helps to

mai ntain the i netaegr y the process. However,
a business may V\B.Atstatgh% agaasy enmllyOdh a:ren\bkmmmamnt isexsieinbbd baﬂolredv\/isng ot her
peopl e such as

f.ent ere it is
publ i shed. Th&"&H, g&# n%“%?ﬁgﬂ ‘E%f?taf%ﬁarea%ﬁ*‘éeé yr?éeasg‘ﬁ “ea{%?/ kot ﬁ’?amta‘#’é’é as
modi fi abl e fi lcentsptekeltBvelyl esstaging assaqbndahe edm@ﬁhwm,nﬁay b{ecrlit&dftéd ®uwhiyi tt ed
fromwork areas be edited in a stagin rea or in 0.,an edition area.
A work ar ea. mayeaTES Sicidvlanme e P et Dty YA and RETPLREUEL e
(unl'ess ther %e'c§nﬂg‘are@éh %aﬂ%ﬁly‘@ﬂ@@lsieﬁ}s ARy WoidEfRaties & ddnenv@akthen Ba may be
enpty). In other words, area my |n|t|aII have the ﬁjarre cgntents

as the file s y@qtéqﬁ%dgwd%ae'ﬁto aa‘gork%ﬂ%éﬁ Ber{Qgm apy ﬁkﬂ“ﬁesaﬂf‘@é“%’ GVEEHE
devel oper' s pemgoRaksi\braVhid coteWel fiddfficl thay reference content in a staging or

edition area but with the modifications actually taking place in a work area. This
25 helps to maintain the integrity of the content and to simplify the process. However, a
business may want the system 100 to be more flexible, allowing other people such as
editors to modify the content directly before it is published. The staging and edition
areas may then be configured as modifiable file systems. Thus, in such an
embodiment, content submitted from work areas may be edited in a staging area or in
30 an edition area.
A work area may initially include a virtual copy of an entire website (unless
there is no existing website, in which case the work area may be empty). In other
words, a work area may initially have the same contents as the file system designated

as the website. A work area provides a developer’s personal view of a website in
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5 SUBSTI TUTE SHEET (RULE 26) WO 01/ 88757 PCT/ US00/ 32540 which the

devel oper may contribute to the website. For exanple, in a work area,

devel opeveO 088767 eel y add, del ete and nodi fy website contrat/usendB2s4e how
their changes fit into the context of the entire website. Changes nade by

d | i f h Kk
evelopers 1n %‘@{the @ervgl%ﬁ%r%a? f SLARLY 18 e WbsiR ES éxaﬁlgﬁem&k Grel the wor

of ot her contrl wor K ar eas. IS 1S cause each work area
may be a separdataogfeis can Qy@y edd, del’f‘gﬁrﬁnd aslolify wabsite céntent ewd jes hbwdlzired at a

oriest ati on 197 BeNEL ORI Sl R SEAS Do NI B Acsi g area by

submtting thé WO areas in rea. The
staging area |vmrlaarfcaslmefsmbtyeimnoawf§act thbwebdite onthie ot ef cxﬂlmvebrﬁpbutsrsumat
provi g.)tes a shared view o site area may hold the

ol ettt ve workieon e T BEERE HEn Wil Rea Padle S1BMBTH LR RR0 Y e
devel opers t o Bhraky, amdrk mézegﬂwaﬁedtahewmksthﬁmgm In a staging area, the

devel opers can see how,their chan fit et her . e s ng.,area is

typically |ocated Fvegqursdwép@%%gﬁpems\g?r afpging %8%@( ﬂ'&"ﬁ%‘ ggﬁed to be

"virtual " wheregnigiite asthsindb ek didds @ab akiginp eRs. Shicdagitdaiedibe filddstelr ect ory
tive work in a staging

trees do not have to be physicall opi e The col | ect

area changes %a‘kfi’*eft%¥né‘ﬁtplec%ﬁ? PP@d%fh@r O‘é‘gﬁrﬁsga‘ﬁ‘iwe‘é{ f@ﬁ"(ebF‘Feorﬁ%rak ar eas.
Work jereas ars%gmg%rcea%afy%tdtM@caM@etnvetmk 60RY QR det16pend Rk hieds@haBiayon in
the staging area is virtually copied back to one or nore private work

areas. This hellpy theglexgepsry iysharp H’éﬁ ipfegtpin theiprhanggse ds2 tipsingargathe wit h

respect to theie%l@&kﬁﬂn@é%wvm&& @haﬁgatfﬁltctgé;helr S8 Qta ?rng &@nmﬁmm@ websi te
rel ated tasks such as creating a mai nt al ni ng con When the collective

work in a stad@%@?dﬁ@ad?\@l@é@ﬁwﬁf@ hd-, its contents can be published to
create an edition g%g}%ﬁ'?ls%g% b&yirl i SwhRY ar@%lsﬂgrggﬂp&drg%gs Dyn wbidheal 1y

copyi ng contents o staging area onto an edition are Because an edition
is tipically ckirectela/dpeomdiqmcft hires tg s plysically capieda The odksetivenagkliroe steging he

content of t he en% S a55d1 rQ&IC%%rlbﬁg%@uglgth%\?QO é&%ﬁ‘n %OTESI% %%b&l pOI nts

in the devel oprre Ive accessibleto all
devel opers so aréaaaredmseéffqoﬂvswhmyhc mﬁ@hﬁﬂdwtheeuﬁd)rmatubn inabg st@mtg aren is
directories, cons &tentl re past vers#ons e For

exanpl e, the cé’ﬁ‘f ﬁf%p’ o B en‘i’{i)'aﬁ PERaI 1Y hceﬁjﬁlt%g T a work
area to be usggdvidsal &ocbasts ubab- dﬁmrwlmeéspéa\t@ihepumng a@h white covedigitdre. An

CUTLigD aree Lo MR ALLLA0 LOETSH LIy e SRYCLARIERL Beter 104, conten

production server 3I@@n tfollbdive Woek ivebisHging actaedeepo Nhal pifcor@hi tanience wor k

progresses 1n p%blished to create an edition of the website. This may be accomplished by virtually
copying contents of a staging area onto an edition area. Because an edition is
typically a read-only file system, it is a frozen snapshot of the content of the entire

25 website. Each edition taken at sequential points in the development of a website may
be archived and accessible to all developers so that developers may instantly recall
files, entire directories, or reconstruct entire past versions of the website. For
example, the contents of an edition may be virtually copied into a work area to be
used as a basis for further development of the website. An edition area is typically

30 located in the development server 104. Content (e.g., an edition) in the development
server 104 may be deployed to the production server 120.

So that the website development and maintenance work progresses in a

predictable and orderly fashion, tasks are assigned and performed in accordance with

a workflow configuration (also referred to herein as a job). The workflow (or job) is
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predi ctabl e and orderly fashion, tasks are assigned and perforned in

accordance with a workflow configuration (also referred to herein as a
j ob). Thavowt/gd75pw (or job) is 6 SUBSTI TUTE SHEET ( RULE P6)/US/34088757
PCT/ US00/ 32540 an arrangenent of tasks to be perfornmed. The arrangenent

may i nclude t AR l§u§*an &t%"f%?s giglrférﬁefi O eJr:FH%é?rle?les g%] hfluditly each ot her

or in conbinations o seri ara Invention provides
an envi ronnenuaethatedmomrahadwsmmraﬂdeltmth qaploqhm ua@cndm@htxngs efoerdal wad kf | ow. 5

A vor k1| ow modelands e BRUS BelRRSL ML ER0LA SN 8K 9P HRac RO bE Used

repeat edl y. Eé’%ﬁu W o &STr roce i'nclude user
tasks and w geogvas bebidigftoawtwokiidved t asks. W)r kfl ow nodels are typically

desi gned by business nager.s, .and confi gured a.s dm nj strator.
Two cohponents of ‘tih O, %‘?’g“r‘ﬁd%dﬁaﬁﬁvr Wﬁﬁﬁﬂ%’r‘f? %at(}%?'i‘??f’%ﬂfté% ni ques 10
i n accor dance rypehiddlly hBagh eaRAbw intbdelrdebwibes zﬁbrb&ts that cﬁﬁﬁnoardessaﬂassmﬂyst em
(also referred . to as "wor kf | o bsys i ch a framework
for controlli r’fﬂd‘?/\)é”ﬁ@wt‘gamﬁ%ﬁ’ﬂ&s %S\H ‘fi?éﬁ d)ielﬁc’:“\fl\{} llgﬁi%f‘ﬁ‘é g’@vel oprent
server sof t wargsiddsg mangeangd cmﬁg@kddeusvta-ss}stdﬁa&rﬁmrstrataterface may be provided

in the workstations 102. For exanp nt - si.de us erface
enabl es the devel op¥PSOmBonsHisOL ﬂﬁé@’%{er&ﬁﬁo gy E’Bﬁ mest t@ﬂ@ﬁkﬁqvﬁte%@‘%? kfl ow

actiops. The gj h&%a&edﬁtﬂltﬁ@grebéﬂ ﬁmlﬁﬁ)ﬁ Fﬁsttaysléh%ﬁlmhé’ sibsYedin RRSekefQIMDN
gateway interface gv ok such as_a web browser witten 1n M. and Per]|
qr

scripted. Fidupe’ Qs subsy s ), whiphopravidessy famesterls foa peytwlnewsbrie ow nodel
200. Email may, %ﬁ%& Be ¥n|3ﬁ1d9(9ﬁ1tth&d09918§rﬁer{t?ergewsof@\%ﬁ%ll@f’ege%o?{mg have rol es

of author and’edit at every stage of process, and aut orat ed t asks
may be perfor rvé@htatdemm igprdace 2oy Ae peqvidsfl 111 th@ wpd@ﬁg@welﬁ?- Farsikemphgyithpe

referred to A% fight- 1d9lelser 11%'1’?&10@&%9?45%@&&:@’1 pérsotla HRH a Qlﬁi 18 cSfthol PeckiRSKS

needed to prepare a new section in a nar ket ing website to support a new
pr odutt Iauncrw01lﬁﬂde&mpneptTf@rwlIgtit-saie\Amrkritbr&m m&llebalkywdj Feasedpnadnl ed  a

R eP e br bRy inupkRGHIGH! S EA I [k BlBYinI PAGL RE Pl DAL | 0D 20

may be store I gure Speci |ca on fileis
preferably 25 struEtgureerxllastraaeshIsemﬂe ash;gn@ﬂn—sﬂnrbvmsr<ﬂe\am’mdelcmt)aEmaﬂg an
el ement definiti

RIS SR TN TA e U I AT
job. This may at &&husdgsetdichejppdtess, Rar@ionitddaisks iagbé pérforﬁediatahcd@ﬂc ri ption of
al yfe ob doce, 8t e SR KPS O, Y o8 sl poer o
a work area) 3ihw&ad bé &Setdf f8its mRbdelitd Biepatk & Rew section in a marketmg website to
support a new product launch. A description of a workflow model may also be called
a “job specification.” A job specification file may describe a single job and may be
stored in the memory 112 (Figure 1). The job specification file is preferably
25 structured as a hierarchy of séctions, each containing an element definition that
provides for control of a job parameter. An initial “<workflow>" section defines the
overall characteristics of the job. This may include the job’s name, owner, creator
and a description of what the job does.
A task is a unit of work performed by a single user or process. Each task in a
30 job is associated with a particular area (e.g., a work area) and carries a set of files with
it. The user or process owning a task can modify, add files to, or remove files from
the task (provided the task is not a read-only task, such as for content approval).
One or more task sections that describe specific tasks to occur as part of the

job follow the initial <workflow> section of the job specification file. The following
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it. The user or process owning a task can nodify, add files to, or renove
files from the task (provided the task is not a read-only task, such as
for cont ev® oHgRISDVaAl ). One or nore task sections that desR€TH&0s8Wi fiC
tasks to occur as part of the job followthe initial <workflow> section of
the job specif. l | b ( RULE 26) WO
0aT aver por s aRsY l‘ﬁ?gféﬁﬁee’{?gﬁ’gtﬁgfﬁ B&lne%e"%%% SR o et no
sections in aQusﬂmadQesumdaMSkb;rﬁsubmﬁPt wkeﬁualtﬁslcp’d&e@itaahingroustadm,t t ask>;
<ext er nal t ask>:  <endt.as < i.task> FE t hese task
el ements may |ir11%l<%%ta5k%t hlﬁfeac%\?\ngéélg ?Sﬁt%ﬁgle?tggﬂgglvﬁﬁ%ch%’r%)wn rgﬁﬂe S&(Ser who is
responsi bl e f evhichanpl ®tthmgset~ bvho fsasdppnsablerfomeorhipletitgvbe taalsla namb fartthectaskiini quel y
identifies the,t SkWI hi, n b start attri ch specifies
whethet tre. t Sttty ichoighS b BB e Bk atbe mBSBedRE cont ai s
the task; a desthet it te@klslﬂfuldl%batctﬁd”l&)ohaslbcaﬂmesftha Jdbomdn catthink thetaak; avhi ch

speci fi es whet her, the sk w attenpt to. ac ck ts associ at ed
PPTes when 1t dbstppuori v Rl il § BR o bl Shesifer M Qo heEofny oceur
i f anot her ta%ll%@érﬁ%ttt@admgg foekd deits dsécRiied fﬂesrv@@dqmwnemcmet(ﬂméwtoe, whi ch
may restrict a user [.om addl n renov r | S rea

path, whi ch ma{PvPREARIiFY b gy Bt Hf a&ﬂiﬂ@rgs Sﬁﬁ@rwg&gw@%’%ﬁs§ apré?ﬂp Bted; a
timeoys 1imt afiSiite, GRIH Bhy REtriofa dsbefrdrRaddife rééhovin®t® hddlTing Iﬁl&%taréas
exceeded, the task may be ~deactivated and next task el enent act i vat ed); an

i denti fi cati oas which é@wmﬂ%ﬁn@rwn paich frerteskiinte bgyerfprmet gatimeoyhlimidi cat i on

as to when th%ﬁc@%léﬂ%n bPhP 8RR B %ﬁén\{ﬁe t(lﬁecﬁlt is e¥hiRledl B $4sQRAL 86 DY a
precedi ng task); an indication as whe he task is to becone inactive

(general | y eaclractisiaird fralnsbigsk dlemmaent G‘élvﬂh@maﬁ ideifigationsofdilesdhat areda ke but nmay
al so need 10 fed kb YAk iR A el oAU AISEMRED. @3 Y one of
several reviewers rejects a conp prevent " tHe ot her

revi elers fronrigualnébes pacediyg taﬂ@vanendwvglon 89 wherth¢ t;ltelntsnd bevatme gnactofe any ot her
tasks that ar f 1 a reset,

those tasks a enerap yFaC%zgsg(tbg (?nesfmac{1 e\ﬁilnt nggnfa)génneg@ sltkvglh “gcf1 bes ar(lj?)t her
task); and an to bembdtivated tuindan otier arwmemm&msi@ﬂ aaWhexi et sevefal favlee/srsassom at ed
with the task .that upon acilvatlon or

et i vati oo Ssibdtel o Beb O il sy piieHt s SfhePloxboE iy WRRRAEY V211 P o
may al so defi ma”mleg it}; a8 kdentiR&tibi af angfothet mslaphmafe tobe assaaupbn ativatfonuser' s

Sets 8 *succedtt HROTEn Bt Rar Gk e v RERT 1o HeBRer o Pt BV k

“done, " rej eCtanotB@isRY.@hd ad RntHHaB6H fAGK Ext@dd@ﬁ@ﬂﬂﬁbdﬂ@)bf dRk bfi6ciated @ith t asks

that are to appear on the task lists of a particular group of u %rs A sub-
the task that are to be set, modified or deleted upon activation or deactivation o

task.
In addition to the above, the <usertask> element may also define user tasks

25 that are to appear on a particular user’s task list. A sub-element of <usertask> may
specify possible alternative sets of successor tasks to signal when the task is
completed (e.g., mark “done,” reject, approve). The <grouptask> element may define
user tasks that are to appear on the task lists of a particular group of users. A sub-
element of <grouptask> may specify an arbitrary set of users who share the group

30 task. The <externaltask> element may specify any external programs to be run when
it becomes active and any arguments to be passed between the task and the external
program. The workflow subsystem is preferably notified when the external program
is complete. The <submittask> element may perform a submit operation (to a staging

area) on its contained files. If successful, specified successor tasks may be signaled.
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el ement of <grouptask> may specify an arbitrary set of users who share the
group 30 task. The <externaltask> el enent may specify any external prograns
to be ruwokess7’sit becones active and any argunents to bePQRES@dB2B4t ween
the task and the external program The workflow subsystemis preferably
notified "‘“e”ﬁ‘&%gs&éés‘s‘f ahe &%Pﬁ%fﬁ@ no'tlﬁec‘r:ﬁquo%%n%:%‘h 1c?§“ﬁ15‘4u Grbizss! ement
may performa ‘su onltscntalnedflles
| f successf ul glespatondy @hlam mltsdasss(vcrsmmgk@ amylalml fdesgmngl, dm a BagBigB8R TUTE
SHEET (RULE 26 8757 \PCT/ USO n |t user

be notified t8) ?’“V\@efveﬁ%lsza%o@oﬁ; Q§ d% em%nt} mciig '?nga u@gg@%e%é %‘ff obt a| n
t he | at est veanmaﬁtasfoehmeajsl&omnataetdvef itd mta(reng;]ob nfay beteamgb@diembalbr ea or

anothe wor ks e t . may indjcate th nd of a job.
Then - cendiott §94 by el RBeidhd B SRS b BPb SR R 4 By be

t erm nat ed andxtainkl tasd exeks thue ltdodyhot e tljecﬁpeaiﬁécbmeemhl prIg&trergl instsddg > el enent
may behaves eﬁh | i ke, an exterhnal t as ﬁg}F btj ﬂges .nolt run the
speci fied exté& ﬁéPp%]rtB@P%?ﬁ{oarHHt PR AR rol qegr ‘H‘ﬁ e HEUHSBE 2 Q run the
program t hr ougbxitigltdsrerthé WokElbRGEbsystéH % préferblyaiotifiel wiethespeatitask>, the
wor kf | ow subsystemis preferably notified when the specified exter naI
programis coﬁ’th @akprogiem s oeRletEt i on is generally a two-step process. A
firstigtep is to agly d%@éti%ni’sgeﬁé}all}s@%'-sftép%&de% A SHEReRS th¥ctivaadiorg it into
t he wor kf | ow subsystem The job speC|f|cat|on is then said to be a "job

i nstance." A pessifi cgtlwé‘ﬂ@raabwoaﬁws itdpte theavorkigypanhsystenyntheiob t i s i nvoked.
Thus, a second, e%ifﬁ;%érﬁs&l%n%ﬁlﬁ'té/ B £5bhRsthRR” EaSispRerhily ot 8RRCI T C

i nstance of avvor low nodel. Wien'a job is cieated, the job creator nust
15 supply all howwesp@@lrtmnvm@r“ﬁlm aofeodndrstephigio dctitate thpjobeEashiplis & he

Tk oW el (e 8¢ AWERYR k] WEGHh b0 G GRLCE iR shance SO0 as

illustrated in creation owpre |ne
model 8 Thus, smzmk@l@persmcaﬂd igformpation dor tlméjcdvdd?edexampdﬂ theavolibnv mpdatof

IOPdIt \rllled]uglb Jg%(’gﬁlrekprvr\ﬁv%e utlllzed%éacrggltg %_]%g 11%%1# ﬂg)a%rlﬁﬁ{rétgggefﬁ&&%§‘gp 2;;{ :alr)nUt es
adm ni strator. By @necaaﬁym rjngij(ﬂbﬁv laactbﬁhedmdnkﬂgwm’melela,birhust taslafgenssdhys t o
nmodi fy them the sjte, adm ni stratar ntr bSIt nt and

mai nt enance pFW@ﬁEe@ddfifoo%éﬂn?Wé 8! ‘?lf'g 5?’16& %C‘Xlﬁ‘i@?ﬂ cations.
Tasks pr ef er abieytidhgv@tdivetrbases obihe jobl alce as 1tsa@zvnev Qna@rﬂﬂ mdiefbiews.a vlert ask
becorres active when IC{??H Prede essor, taslﬁ% nal #\ t0.do_.so; gredecessor
Casksdlind 25 SEBM FEHEISFERT JB{PEABITGAORARE BB ERiRT GUIRET B€ishr 1 of ¢ he

wor kf I ow nodelyodf i, &ﬁbewéb@%adﬂﬁﬁlsm@oﬁc&g Walhsee devéfopmentaid ext er nal

rogranms can do work on it. For exanp
prog maintenance processes through the worl(?ﬂow models and job specifications.

Tasks preferably have two possible states: active and inactive. A task
becomes active when its predecessor tasks signal it to do so; predecessor tasks and
25 conditions for activation can be configured as part of the workflow model. After the
task has been activated, users or external programs can do work on it. For example,
after a user task has been activated, the user can work on the files contained in the
task. After an external task has been activated, the appropriate external program can
run on the files contained in the task. Inactive tasks are tasks that have been
30 completed, or that have not been activated yet. Tasks can also be designated as read-
only or editable. A read-only task may allow users to approve and comment on
content without being able to edit, delete, add, or remove files from the task.
Preferably, a job may be created in one of two ways. First, a job specification

file [e.g., an extensible markup language (XML) file] that defines a single job may be
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after a user task has been activated, the user can work on the files
contained in the task. After an external task has been activated, the
appropri &¥@oesg76T nal programcan run on the files cont ai PedUSO/L2B8 t ask.

I nactive tasks are tasks that have been 30 conpleted, or that have not been
activated yet n e r le. A
read-only tas Elre ?1;1%51‘(&?06‘ Al?ekr'?a?el}b & 6(% rﬁ%}g&a&gaqea?ﬁroﬁgﬁgc%n%Jl%og of \?gtlrl](%lg% t hout
bei ng abl e t ordehi deﬁncthllnet\mrkwvjtemtaterfdnfw&, dn XML file)amd t:ltrrbuieamkut tPmef er abl vy,

a job may be ¢reated in F|r , on file
[e.g., an extgn eor%‘?'sgr Wftﬁr aﬁe g%EhG%S %?1% ae @éﬁg&kg&? saq‘ghg ngl e job
my be 9 SUBSny15UEEafStHEdéf‘@Rhﬂuﬁpkﬁbbs\@t@lﬁe&&é&ﬁdiﬁgﬁpwm 3&)5144@ directly
edite Al ternate reate |nat| n..of workfl ow
Ul s et i nod Pt AT Ea e B Ffe B0 356 uge GRE o SR enct. user

i nplkl]E | from tla@nmnm)rmayﬁeaﬁﬁe@e@ed B&/atdmrrnﬁué}s%mxagﬁtd?faeemnue ah5| ngl ]?f

wor ow tenpl ate e create efin ti s, that differ
dependi ng upofl ymgaléyﬁ:ﬁq_ﬁe %Qg?eﬁllﬁﬁv}o&g‘&e g?‘guéw TP ‘g‘pfﬁ? thehe tenpl ate
and user i Npuiyo(iR!. i@ creatdd@in hlc\ﬁ‘hﬁhlﬁa‘?’ dn’:Hdm:dlt t8éiafud HsciBad AB6ve. e pr et ed by

a conmon gateway_interface %P %glam caII create a job specification
file. This nayolﬁgufqﬁleth@arﬁ@ntqyﬁ@mal g5 theprogess of digiping Johs spel PEYIdES? ng t he

“manugl " dir eg;o“%elﬂ 1Bte¥ﬁ€ﬁlﬂ'f@f ﬁklélemgua%a amqatﬁlaﬁygene%%epa%@@j%b gpbcBRatidni S

technique sinplifies process of defining jobs since it provides a 10
browser inter ﬁé@éémfe@?h dllﬁfé‘r‘?t s pliserdppltaut omati cal |y generates separate job

speci fication fil meng [yobes?‘é{]ﬁ&'ngﬁ mgg d1§e%¥y &neus@aeﬂnealgfngfe égm%mel ob

specification file is |nea5|n the file may
reside in a dimagcesleyinpdiedten lchﬁted hethdéﬁzﬂélommmtrﬁ@rvsemﬂe@nmﬂleJ@me the job

specification {
(i nstanti at ed e%lfﬁ;% ﬁ&l ?gregggvagr gglgec &I\ﬁf‘%}l{% Igﬁ%/ﬁ[g{i&ﬁ u?gdp ﬁ%tn@tlﬁﬁl a single
j ob skseci fi cabdérear 1|®11y1\/b¢1p1@nhaantﬁamts oﬂarsm’ghr_]clesmtiﬁmenjmb beumnde.dfachhe server

104 unt | an eng%nc%c?ft t eé]cc:)% r&nes%%ghe Server 1(f4"{mt1 an eﬂd%gteﬁggg&{ed rl’Q ?unst%:@bj ob

specificati on' Create a ne new j ob
i nstance nay rag;em tli)@sarrﬂﬂjdkﬁidmﬁa'abloﬁﬁtaylbﬁr@omprlédftbOWatte(-an‘lpW§<blﬁlnktallca. create a

job, five main, conponents na 9‘%6 tilized: (1) The workflow tenplate
file itself, FB%I’)&E’FP?‘E@E’GF%E P%f“l 8 dules through a set of workflow
mar kups and a set U} sgeparvarkfowikinglatedb b 0feate 4168, Five ilaB®mpbantsAflay be
instantiator CQE that interprets the workflow rules and data froma
20 utilized:
D The workflow template file itself, which defines the workflow rules
through a set of workflow markups and a set of general configuration
instructions;
2) An instantiator CGI that interprets the workflow rules and data from a

25 user, produces browser graphics and prompts, generates a job

specification, and instantiates a job;

3) A browser-based graphical user interface (GUI);
4 A job specification file that can be generated by the instantiator CGI; and
) The server-side workflow subsystem.

30 Figure 4 illustrates diagrammatically these components and how they work

together. The instantiator CGI 402 generally creates and displays the workflow
information form based on information in the workflow template file 404. In
addition, the instantiator CGI 402 evaluates data entered by users based on the

workflow rules in the workflow template file 404, combines user-entered data with

10
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25 user, produces browser graphics and pronpts, generates a job
specification, and instantiates a job; (3) A browser-based graphical user
interfacavQ @757 (4) A job specification file that can bepgeuse2et by t he
instantiator C@; and (5) The server-side workfl ow subsystem 30 Figure 4

illustrates di a%r%%oéﬁé%rgﬁ%qn&&g@&gQ@&gﬁggfgg@?gglﬁéaﬁ L R k together.

The instanti af y Creates an ays the workfl ow
i nformation fostmbeesite pib spevifiatien onahe devetopmeniceivet W4 (Fignpsl laeed ftattse 404. I n

oo e LN A R R SR BSOS esed on

the wor kf I ow(lll"lv

user-entered eatdas inthhseter 163UB$Efs'EJn%Ed8h—IEEﬂ'a (vettflewXonm YW gxhe BRWSar

PCT/ US00/ 32540 en rkfl ow configuration instructions to create a job
speci fication rﬁ‘?‘fga a@ gﬁol ates the job specification on the devel opnent
server 104 (Fi gur EIrﬂI}le bt satigetiRe qUIm%I@ass):r deleets polorkfloneteinpiateanichas or  CG

402 i s an execut abl t.hat, bly .J.esjides the seryer 104. Users
enter data i nt'd™f vﬁk’ﬁ#ﬂa \K/‘lforlﬂ're>gfh§g’?h tﬁﬂ&/\g’@f‘te%’ r‘]f’gr'inﬁ%bl Sl 1 Ud6. In
the browser i pigndtacd 1@Jigu&0ﬁayaaawse;moseIrﬁ@msmmamrddllmmdaemﬂm(eg such as
froma "File>New File, " "Fi|e it File," or "File>Cr ea}le New J menu

0
item This sa‘iaFIPlﬂ%ﬂi’r&E]étﬂs iph ) F‘% C&Eﬁ“@m& Wha‘ﬁorgﬂﬁ’%%"w&?ée lepe PYPé]@th i ator

Cd 402 reade@tﬁdt 8/ ch 8red or file camait! abl e terrpl ates.ipl") to determ ne which
wor kf [ ow t enpl at e fg | es are available 10 for_that t?i ven area or file
q

content. The inst ahh¢ istantiaanCGldo2 gersdo ths spesilicd seekfiqneigmplstadile 60¢ #hpl at e

file 404 and .fQads &ﬂ@d@@&mhp%mrésﬂasts Me@hnme@a@rrema{g Red
instructions residing int low tenplate file's tenplate scrlpt

el ement (s) (aMookftos emplage file sépsnpla'ca@@mml@m@ﬂt@héaisstr@ferr@lt@ﬁ@nt s). This is
illustrated in_ thn%%IE 235119% Mhedfsh. Ovhis PSQTlus%étegsﬁtsﬁglf(?F %Qﬁomﬁdﬁ | ow mar kup,

the instanti ator reates’ one or nore wo orns into which a
user Idan enter WorBﬁiedwpmolrhf:Mgtkrﬂawrmarkmmﬂwrimmtimr Cai éOZdn@tftsroowser 406.

Thi | d Fi ) - h
N

i nstantiator viaGhe GO&serMIb.sThis isiillbstrated at Egunerzt bl?lag |arrew412)yAtulm vwrkingv 414. 20
vor ki ot enpiapesiirs 0365 85 oy ot kol et Pt <ol Bailea by
the user. Thi £Gli482. Thissitlasuadd inFibugurty the yovt 41d. arrow 412. |f the data
meet SZOal | necessar ¥he(:: {nlstglr?tgaltc% CdI 40& consults the rules in the workflow markup of the
workflow template file 404 to verify the validity of the data entered by the user. This
is illustrated in Figure 4 by the arrow 412. If the data meets all necessary criteria, it is
parsed by the instantiator CGI 402. If the data does not meet all the necessary criteria,
the interface 406 re-prompts the user to so that data can be re-entered.
25 After determining that the workflow form contains valid data, the instantiator
CGI 402 combines the data with the general instructions from the workflow template
file 404 to create job specification 418 (and optionally a job specification file) for the
specific job. This is illustrated in Figure 4 by an arrow 420. If a job specification is
created, it is equivalent to the file created using the manual, direct-edit technique
30 previously described. The job is instantiated into the server 104 (Figure 1) and started
in the server-side workflow subsystem 422. This is illustrated in Figure 4 by an arrow

424, These actions would be performed manually if using the manual, direct-edit

technique.

11
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parsed by the instantiator CAd 402. If the data does not neet all the
necessary criteria, the interface 406 re-pronpts the user to so that data
can be ravent/gs7ed. 25 After determ ning that the workfl owp€DURVERRL0AI NS
valid data, the instantiator CQ3 402 conbines the data with the general

instructions from . I - : t e
specification 418 }”’3‘%&\9@% E’%‘%af‘% rﬁ%%) east%)dékﬁlﬁkglgtb}pgcﬁﬁ? ?‘ﬁé’%@?’gﬁe t he
speci fic job. iffhingatosCGI $Qgterfatnesdhé funFliapakeguivalent cimvriding eyebdspecification j ob

specificationgs reated, .it,.i s equivalen the.fj . ga: sing the
manaal i r ectteaif AR g SR PR PR L E Y
i nstanti ated i nt o Thewséfloertendfde (ifei 4PdriepraferabhychnS{ME tfigekthati containe ageower - si de

wor kf |_ow subsyst 422. This is illustrated in Ei e 4.b n. arr,ow 424.
These 2act i ons%aﬂg{pﬁ e%@eﬁtéﬂl‘ag?rﬁé@ el Tpﬁmgfati?gifjlrluegul'{hﬁ%e e&%\’?ﬁ%‘iﬁ f,orr?iheect -edit
techni que. 11 setSPB&nElal Wbk okl figuition i2bouctitds GHovd8H FiouRCT/ WSA0Ii32 30 \When

j ob i fication | t ted, (which is typically th . th
nstant ot or CerkIOepRRRAIEATEHE PrRECIGHLAS ety Smrs R ok | ob

speci fi cati on dirkdtives foQlefhestke FBEfbRanarkipsalsb BigovaniATFedIEss.t o i nstantiate and

i nvoke the job instance.  The workfl ow tenpl ate fi IF 404 i s gref erably an
XML file that cont Allfastyetjpng pesigling yithip a Figmpliic Sestptstile gy by derpetsddyi n” a j ob
speciffpi cat i on yffd jh@antikhe 86120 EERHST QI BRchINE thettihplak fBEMAIsBbe VWlHKINDW
configuration instructions shown in Figure 4. In addition, the workflow
tenpl ate fil edagunangnalbenical i actemplpiarseript elopest dpepbpdeclarehty (ARG a set
of directives, },0idef KB ifBBrotiok by QAT kRS, flameshawe in Figure 4. Al
instructions residing wthin a <tenplate_script>file may be interpreted by
10 the i nst antiteatpdate GQipta elzmgrfs Per Workfeow tenpdata fitpanayfern anpplaterlfi | es nust
be valid XM [ SR Sgfi nt shoul d
be decl ared ag%%ﬂtaﬁ’gﬂgﬁ%%@ia faﬁﬁ ]? F%ﬁ%ﬁ?sﬁerpragtog?i %ﬁ{p B‘&iéﬁlpﬁ parser.
Togetlder, al | etehentktkmplahies, fomtiopt andeliteaninntse i pnecelenmank éirk preferebipl ate fil e
may form a singl. er rogram If a workflow tenplate file contains nore
t han one <terr6?%@§f_g§nhlleﬁg§%' 15 el ement, all variables, functions, and

| i braries set in oBecheltangat sarig> pteafeat @biesablyaoatainabibérarymPé¢rheodotimer s. Each

<tenpl ate_scri pt>, el enent. pref.erahl jns .arhitrary Perl co t hat
can et e 1 iR ITHEM B PRI E by G S sdh it - euReT et
user-ent ered Gaththardsbddd Wk fieOR®I. fweih ke vaork W tefriptis filbandwer kf | ow t enpl at e
file and/or 20 progra tically gener wor kf |l ow XM. produced within
<t enpilat e_scr ipﬁigﬁang@f‘tgg@’hgeé’f’mﬁfi@F’%%W@w@%}‘{&‘8t<é°"§’1?t650ré%ci fication
(and/ or i nt er $R|fER; fBE@mmatically generate a job specification (and/or intersperse hard-

coded XML job specification information with programmatically generated XML);

optionally send the job specification to a file in addition to, or instead of, instantiating
it into the workflow subsystem (this can be helpful to determine exactly what XML is
25 being produced); define rules that validate user-entered data; define custom error
messages to be displayed when data validation rules are not satisfied; inspect
incoming data and execute coded rules based on this data (for example, when an
author’s name is “Andre” three approvers may be required, whereas, when the
author’s name is “Jon” only one approver is required); merge incoming data with
30 hard-coded workflow XML from the workflow template file; and determine the “look
and feel” of the workflow forms.
Accordingly, the directives control the “look and feel” of workflow forms
generated by the instantiator CGI 402, control the data collection, validation, and

error messages displayed in workflow forms, return the number of elements in a tag,
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coded XM. job specification information with programmtically generated
XM.); optionally send the job specification to a file in addition to, or
i nstead o¥Qoi/ssssantiating it into the workfl ow subsyst enPCTHS®/2840 be
hel pful to determ ne exactly what XM. is 25 bei ng produced); define rules

that validate,yseficOnhar Sl.dial i AS0GAS R LRTAI Dl ABSPRARIIPaRE

di spl ayed when a va atton rules are not satis spect "I ncom ng
data and execultsertmdmltbafjubemctfmm wograthingtiadly.a (for exanple, when an

author's nane ' S %Q{p%nllh}lsjﬁ Egan?o%)erl %Xﬁ gpeysnlﬂ@ (»\%ﬂﬁl &P% s\ﬁ’@\?ﬁﬁqas when the

author's nane is prov ; merge I ncom ng data
W th 30 har d- @i‘gﬁmﬁ waask fid pwxfob(md 1f1|aomrk heamlhmmwﬂlmﬁﬂﬂateanédlﬁgt and
deternine the .

e rkfl ow cCQ t he
di recti ves corQ(nF% %63%81‘ I}%VI? bﬁﬂ]dm?%g\ad’\{\%?' a{}\o?*rf%‘flfie or @sare&bgdné;ggﬁied by the
instantiator Gk 46250cConhdr tlskd hey bba;bafoﬂnéd @cthe fies 5@dal i dat| on, and error
nmessages di spl ayed..) kfl ow forns n t nu nts in a
tag, 12 SUBSTI TUTE ‘géﬁ@ USHRLSE B %’8‘7@%%;{3@% §> *difdsert the
HTM.- encoded eaklaaras 6@Cdnaft] et oM Uﬁcéf]ﬁ\«\foﬂ{mcblﬂbl@teﬂ hke ﬁl@b&ﬁp@erefvimaihon and

insert text into a _job _specificatiaon pr atcall ure 5 illustrates
anot her exarrpla%a‘E?f‘ QPO Sk S oS e Aggd: ? echigdiqation 1s g€ Tgﬁj‘?"é areg Q0849 g

perfopmed in anhMEKe0ar eRwaR?, dsinyihg 8 fdslees aé%p@m 1M|aff¢ae@6 e fRee the
files 504 have been rmdlfled they are prav a work area 506. In the

wor k area 506 SPhrelseit tq HwRk W%elrp@r:ﬁ@aﬁ%hahcheﬁ@ng may e Boriormed ure 6

illustrates a@ﬁguh@ﬁqaﬁ?s@mahges%d@mvm& kbhomea e%ztdﬁ%t hdveRer a@ﬂ'e@feaq lifksd  wor k
area 602 on files 604. Once the work is conpleted, the | es 604 are

reviewed in &ngakxparlmbo. Iﬁafllnkm’aé adhearsely affeetsduthe Blgs al’ar?t@PéfétO theaPation is
sent fromthe sp B s gta‘?eé%cglﬁdhﬁu@x; ﬁ?m@l@e?aé%a!_&%éfﬁl"e ared SO MARnide files 604

are approved in t e ar 4 are sent to a work area 608.
In thié area 608wever rthatdiedinkicherkimgyfindenppioblomsetientthe filen 6Qfr axe sdmato arése changes

made i nt he V\fé;l& a@? e6614Q\%%redadgl’uox?al gly 1% gl%r%\ gfof; ﬁ\%tﬁléfasr]%( ré\}lem(gf thé ﬁlegis’

hyper | i nks). ink was a verse es are returned to
the area = 602 ubgerskerdiThg f@esm&gy&aetsnmﬂdnmslyuans‘fermmmtlneaseuae@l(BGBZ b4 the area
602. Assuni ng

C02. 253U . BRI Gl U8l b SEER AP 2, P! S (e
perforned on the fFlgag Tillusieis §u apbthbhsXahiple®@$a werkflowd i & alolnarealti2, fi 1 es may
ST F AR RN M DT T T
illustrates yehssa@twidk aR¥708la8d 908 Ahave bddiichat tadid afe pEHHneAl SRt/ B2,
files can be copied to a new work area by a task or a new task can act on the same
files. Once the work is completed in the work areas 706 and 708, the files 704, as
modified by each of the work areas 706 and 708, are merged in a work area 710 prior
25 to further processing. Because tasks are performed in the areas 706 and 708 in
parallel, the files 704 may be copied or duplicated from an original and the copies
704°, 704’ may be modified differently by each of the areas 706 and 708.
Accordingly, the files 704°, 704°” from each area 706 and 708 may be merged and the
differences reconciled prior to performing further tasks. This merging may be
30 performed in a variety of ways, however, in the preferred embodiment, merging is
performed by performing an operation in which changes to the copied files are
incorporated into the original file. The merger can occur when at least one task is
done, when all of the tasks are done or whenever any one task is done. The

configuration of the code can define when the merger is to occur.
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20 files 704 are nodified by performance of a specified task. The files 704
may then be passed to work areas 706 and 708 where additional tasks are

per for mredVOMNb8sEsthat files can be copied to a new work aP€RUB§/R540ask or a
new task can act on the sane files. Once the work is conpleted in the work

areas 706 and 708, Ab Ql?g)la!nlr??esof Ol‘ﬂ?(rga'sa ﬁgg%t)&* fﬁgs tg%gggfg%d?ﬁ Iytbla%oly}@)c[ %ﬁ Freas

706 and 708, are nerge rior her™ processi ng.
Because t asks aavek pxeafﬁluanredsacnnct weoféﬁlwsaymoahdl inf@theiarga. ;haq:cmlvinelthe t he

files 704 nma 0 cated.from

704, 704y BBt SRar TiebaoBP LEQIE YL 5o ShE R Al AR o By BRI S 0s.
Accordi ngly, taheéreconctisd. 784 exanffld, thd ovarer eﬁnhb]taalc that ptOducedhthe 28&8ndrsey obe ner ged
and t dlffz.rences rfeﬁcjﬁ@%Hed rlort to g}lfn%further tasks. This
mergi g may b ‘?fdmﬁé’ref reqQneiligrion; @Pk}g e\‘“s\‘?\fa’? "afowever, in the preferred
enbodi rrent ner gi nBefewringpe Figard Tk ehebpingde fites mchgemmﬁn@thie@‘mesWMMi ch

changes to th opied files are n ted into file. The
merggr can oc?@go RaRh giher; éeéaé'?m%mée%i %‘%I geletﬂgﬁéem%%féﬁlequl ef A&t asks are
done or wheneves oA708, &iieng dékhenitSaddedia ¢itfldi@rea 706 bil T8ra8E hdifgihg tlememode can

define when the nerger, is to_occur. 13 SUBSTI TUTE SHEET ( RULE 26) WO
01/ 88757 PCT/ Ussifiesznaither aga 206 endfplier optlist sy 8pch ag Whpregsamgeleents | es t o

be mefged may lbﬁo&m@d @igkeich Pindhdvireds 76 @ad 7088 fidheaeRilRabn Bhy bd | s may
be copied into the area. In copying the second set of files, conflicts

bet ween the s @éﬁﬁ@eéeFOYa@ﬁmPWethfﬁ magt inglye reyningethe flsatq the atses Wednfeconci | ed.
For exanpl e, tHg pee@%blffho&vmer saakc&hﬁﬁs S RALRedy | él}%ﬂ%@ﬁ@ﬁ%?}@ﬁfoﬁ{eﬁ files

may performthe reconciliation through a user interface. Referring t
Fi gure 7, mer di pyaliehéo skiseshirinere yddehoongsalt imepnflisting modidicatinps being 04" t o

each ot her %@%%@95%‘14@ ELEMRNER, deleting elenents deleted in either

area 706 or din fehent s added in either area 706 or 708 and
nmodi 14 ng el enent s Flgmacﬂ fllngrhtdsn feithen exanepleef 2A0Bkiew. 708, work agea 882 ffl¢sct

exi sts, such mhere i ki i LN the
areas 706 andag%ére ché%df ﬁ?%%m%?r ecas?'\l% %%( imci:ﬁé %59%%& %%%g éc])qﬁt #ye%.éég For
exanpl e, this 86aynd 808dbrevicet andngr 1hdq>erefnieWelsa files dridéor atakeshanfds tathd 708.

Pref erably, such co b re av0|d imtin
perfornmed i n?@% dgp‘?ng}“gtu(go? gﬁ?g er(;[bﬁa S dysiengis f%@ oply; é%‘%?”?g ‘i%ﬁ%%s
conflicting o4 bieappioo&sinbethngeas 306lendt 8081 thefikasme salted®nboriadrea8 10ifbre. 15
Flgure8|IIustratesaf rth | e O‘if:s%‘ib rktk1 rea 802,
files?0 804 ar @criRyaieg 2w Er(,%%d ﬁ‘éf “g% iggu Eﬁ‘é@ %\gyw“gefﬁ%thf 1@53804 are
then sent to anRaratBAntadslo®EBalffie. review. An editor may review the files
and/ or make changes to the
To ensure that approval is obtained from each area 806 and 808 prior to
performing any tasks in the area 810, an approval flag is provided corresponding to
each area 806 and 808. When both flags are set, then this indicates that files may
25 proceed in the area 810. Alternately, rather than requiring approval by each reviewer,
approval of only one reviewer may be required. In which case, only one of the flags
need be set prior to passing the files to the area 810. Assuming additional entities are
reviewers, approval may be required of various combinations of the reviewers, such
as a majority of reviewers, or approval may be required of a designated reviewer
30 along with the approval one or more of a group of other reviewers.
Assume, however, that approval is required in both areas 806, 808 and that the
files 804 are reviewed in the area 808 and approved. In which case, the approval flag

for the area 808 is set. Assume also that the files 804 are reviewed in the area 806,

but are rejected. Then, a rejection indicator may be sent from the area 806 to the area
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files dependi ng upon whether the task is designated as read-only. Assum ng
the files 804 are approved in both areas 806 and 808, the files are sent
to a wor WwW@ouEss7810 for 20 performng a further task. Thi sPa@RySémazb40de

publ i shing the changes to the files for incorporation into an original

Fille. To ensusy bliahe ARDEOY Al borARMALDGH o SR chhRF FRuRRRANG, 808 pri or

to perform ng any tasks in the area an approva I's provi ded
correspondi ng r¢sponseattﬂle sgjetiog (e appebvaliBag, Welmwm)plhvmtlsmset&n@ma 806hen this

I ndi cates t hatls pretle%%{y”?yebzﬂug 9§ gl?sqre tﬂatttlgq‘l @srﬁ)ﬁ a%]ri?odlﬁgdt i élscgn%ls {othd ¢ at her

than requiring ‘appro one revi ewer
may be requi r egection imdhe MrlcasaaSOGQaﬂe)agmme:vwbved Iﬂethé mgsaremmcbrﬂoetos et prior to

passi the files to the ar a 81 ona

Povi evbrs. appbivaporisy el Faatt i TR DL ek aBP Ry PRk P REC
reviewers, sudbrwa@i danertajadnet ra)ﬂagﬁnalyavsamlemhe@‘ﬂe appprovel antmay be rasetqui r ed of
a designated r VI 30 alo W th e .a f a group of
ot her revi ener?® Lﬂ%er orﬁgﬁﬁgygplqv}q t e&ﬁ'ﬁ?‘{)\%us ‘g"rﬁ?égﬂs Ffi ﬁ"bot h areas
806, 808 and tr&fs@bnsb e refdctieg tidhllapgov@ymawagprove mhmoarfeaf&oawmmnappr oved.
In which case, the approval fla%(9 for the aregﬁ?OB IS shurre al so that
the files 804 g BFSRette/te f beypasspd 8B dor it Warle Sy ,aé&qaélat ®Then, a

rej ecig on i ndiygmtsestioney be sent fromthe area 806 to the area 14

SUBSTI TUTE SHEET (RULE 26) WD 01/ 88757 PCT/ US00/ 32540 802 and the files
804 may be ret ur nedVhils thenferegping hagbeen yith feferersto pastisulareatbrdiments gt theesponse
to the reject Il%ntl(;rhﬁ vARBE qpﬁémz{t&ﬁlgyth%'sﬁlﬂemh@érﬁfhh%ﬁ%ésﬁ%es%or the area

806, is preferably reset. This isto ensure that the files 804, as
modi fied in r@g@g@ig@ntﬁmwmlnaudewetb@utdppartmgtfﬁ@l the Pineiplenargippirit af te agai n

reviewed in th&‘vem& m%r e%%h%' faeﬂtn §y&yagﬂ%ﬁaedwg@sg&%gaﬂ@%% area

810. Thus, where nuf prova tas s arerequire or wo done to a
file, Im fl ag nwnﬂnm rsat mmlhémthtehehzfatlbleoii' dsdigpipd pvedtsas dvalegyvdreconéigeed shoul d

any ot her One ecélv an%qgut?%ﬁ)ﬁsefr%q&gﬂl ghca:trgry%‘r\{erg stta{%%elfve{s%nél §th§D dified in

responsetoare ect he nodified file.

When all  suchyfeb afﬁ)nmue:rpmwssbﬂseoriﬂglueedmagodunurpmmbrrgﬂt daclr otherrahdhéhat wor k,

such as to anoth rkstation. f oregoing h bee it h

"ot or once 1 o Ju e camer S EH o ol T AT heR Repar !

appreci at ed bwnlifias& ag iHelIe@ren Hdveevar, it wilhaé alqiﬂwfeg@sb;i thodeRBkidled inehdodi nment s
rit. of the

ey b e W noul SopRriLng Leomane pLinclples and SRl ol ARe
exanpl e, the Lglifyroreddtih@ntiomnd et el rvbiien Wadylhatadreas: Hhlickelicaded
processors, Vﬁl’c)lﬁ‘gfrlr\{ garagy gt%g ellp%ﬂga%gns where efficient routing and processing of data
within one or more networks is involved. Equivalent structures embodying the
invention could be configured for such applications without diverting from the spirit
25 and scope of the invention. Although this embodiment is described and illustrated in
the context of devices and systems for exchanging data among users of a computer
system or network, the invention extends to other applications where similar features
are useful. The invention may include personal computers, application servers, state
servers or Internet webservers that are designed and implemented on a computer and
30 may be connected to a network for communication with other computers to practice
the invention. A system configured to operate according to the invention may include

a plurality of personal computers connected to the Internet via individual modems or

other communication means such as wireless communications.
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to receive and route browser requests, application servers, state servers
and other types of conputer processors configured to communi cate anbngst
each ot havoangg7that nay be connected to one or nore net wa€R&SOW/326840udi ng a
Local Area Network (LAN), an intranet and the Internet. However, it wll

be appreci ated by tjoge. 'tn'rf;ag%ffop?fof\% a%%m%éfoffwgng mkﬁgﬁ@fq@a w&hof such

devi ces and systens are ustrations o
i nvention, andr trfcwﬁtcompetqr pmmsbmudaa,s ahmvepgxcesaorerThappr:rpmamsmrmydvnd

utility in many é)ctiaq% r gtp &)edlc%ta El {ncfcrglf(rocegso?th?lt cgnfggu}“ef:i 9 E%r'fcirlgl rﬁ%ﬂgflr A ocessi ng

of data withi“none o6 uct ur es
enbodyi ng the taskmkrﬁertefcutmgamdhdlebeadalﬂmﬁofgur@«:bdé drat d;afmlas mpphntlcmntmks W t hout

di vertj ng fromthe spirit 25 and . sco t he inventiaon. u this
Crpodi g | | o ket Bbt ST T PR R Sk ¥ ot e 1 5
syst ens f or exieViagygiuttgasiticat raemoy ac&anﬁodnfes,ammrputcmge devisdsglnteatet net wor k,
the i nvention extﬁl%ra to ot hereugg‘/pl ere sinmla features are

useful . The i A%&S Wakgy AR B'f? tet@ éSS‘OE\B 48t i on servers,

state server sic@iddnbé ®ithele iMRIAEE. Vﬁfefsoﬂ\hﬁé cédeandlesel @hchrangingrptwsarent ed on
a conputer and 30 may be connected to a network for cormunltgatlon W th

ot her conput ef@mas Sb‘FlééSt fexe CrmeMInEstensiblg M%@"é‘? LERgRABYANG gIFdenereRS per at e

accor gy ng to the nlahbentddad dbmne ittbhiBat r@lal kdibRbdtios fodepa@éssf@wed gonmputers
connected to the Internet via individual nodens or other conmunication

means such as iy evtde fusghinmahenetatipesrislated & theipgentionyfite gpemmybRUIEePE6) WO

01/88757 PCT/ %Qﬂfe?e%%q)ms mﬁstyfey Rk O WY ar8 kS@vd BURLsY Skifled RSN, OF
functions to be pe f or med y one oOor nore corrput €r processors, such as a

M cr opr ocesso rleféﬂﬁet qede fopatsceds eonligusptions, steesanddprms of seftvwpare pregianat ed
M cr opr ocessor 5 Bak: | bgarﬁ%?&ng%[u%% dofe REHRL L Bgé' hidrd R 1&5’}%&%&518}’ éxecuting

machi ne- readab e software co def 1 nes particul ar ‘tas 5 The
m cr op¥ ocessoracerayanaé w@hhi@mmmflmgwrlbd)t tiezpatt;f@natﬂfesmndand@mmmf tate with other

devi ces such as_dj rect [ u nory storage devices,
Internet relateé eeah?f \}\%'}}'r%gBeﬁ’ne@B% I5T§9vd|(§ae”‘snst hat relate to the

transm ssi on of datvalthmtheanﬁfmrdaypemﬁmmlpumhesmmvmmﬂmm sefivas, slot tuldree code

may be configyred usin soft mats suc a, Cr+ XM .

(Bt omsioe Nllsimutr R e sk eh Bar o udb iR g8de B e g BN o
define functi Qlﬁf&rrﬁé'lﬁ)h witle pegoritinORettdhs Qasrddlg toleéiineatise qlichetdehory carry
out the functional o 1ritatlon related to the invention. The code may be

witt€h in di%eriersent oDy ingudaddn s46cRBPUIRRS ASF Ust bWFEW“&f@OR‘?ﬁﬂ%U‘PbﬁSt hose

skilled in the RhtenienPbtbfa@é ﬁ;@&ndﬁq&efnfoaﬁmh%at GAEQuERR fstoddr At r@Rsed St Y| es
and fornms of software prograns and other means, of configuri ngo code to
T

define the Opéxlatlifrgh & pgipsis nhm@p%rgrl%%l&f&gper}tw used with such computers

maintaining information that is frequently retrieved by a central processing unit, but
that is not often altered within the persistent memory, unlike the cache memory. Main

25 memory is also usually included for storing and retrieving larger amounts of
information such as data and software applications configured to perform functions
according to the invention when executed by the central processing unit. These
memory devices may be configured as random access memory (RAM), static random
access memory (SRAM), dynamic random access memory (DRAM), flash memory,

30 and other memory storage devices that may be accessed by a central processing unit
to store and retrieve information. The invention is not limited to any particular type
of memory device, nor any commonly used protocol for storing and retrieving

information to and from these memory devices respectively.
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15 accordance with the invention will not depart fromthe spirit and scope
of the invention, which is defined by the appended clains. Wthin the

di ff erentw@ypssssof conputers, such as conputer servers, thar/usewidzsse the
invention, there exist different types of nenory devices for storing and
retrieving __information while performng functions according to the

i nvention. %@H%CW‘? 20 devices are often included in such conputers for
use by the central processing unit as a convenient storage |ocation for
information that is frequently stored and retrieved. Simlarly, a

persi st ent lrenordy methal &occﬁmmdﬂmmﬂmuwefdr webditesigu¢loproengwompsisihgr

mai,nt ai ni ng i nforyation ent retr d central
pr dcessi ng unit S gatfng?w&{ﬁaécg” f‘?ﬁ‘{plag? ¥r8ﬂl aﬁ%{?rkgrae%lu Yﬁ%?ﬁ‘xi’% g?rgglf{eént
rrerimr y, unlgdsed iﬂ&m&&qemmemb@ fhe%rﬁﬁ@@rtéin%)l%tea}iﬁﬁlglfﬁlé@'wllﬂbh' ncl uded
for storing and retrieving | arger anounts of ormati on such as data and
sof4t war e apphstean WQﬂ@toquﬁgﬁegwcgqrdm toarpredotsrminrstarngemet ©6tadktig to the
ention when e nit. These nenory
d §| ces rrafr%aémg O%ﬁgvevgxgnsgfgsgﬁ Er)ﬁliglgcvg({srgﬁ%%m@a RAM), static random
acegess nenDﬁané&MMwodecﬁmm@@o@meﬁmpn@mry (DRAM, flash menory, 30
and ot her nmenory storag e devices that may be accessed bK a central .
prdcessing unit con@l@pgﬂee usREinpeE Witk the W(H*%?Wéﬁq%lﬁte fitedhergetormmg 4 Jobnot
ligited to ?Qé{ lpﬁfohllﬁ%e?&l Itﬂx an®f nenory device, nor any comonly used
protocol ];orl ng and ret eV| ng information to and fromthese nenory
dewi ces reqq@ﬁbtmmlamobhﬁacoﬁtdaﬁifé With EheGbEEfec{fRiatibn.26) WO 01/ 88757
PCT/ US00/ 32540 What is claimed is: 1 1. A nmethod for controlling workfl ow
for website devel opnent conprising: 2 selecting a workflow tenplate from

amgng a pl ural i thheQfetH9d Bééo%h% R Rhisd Pﬁlrth%r é&ﬁﬁﬁﬁng PerfOIRWaBity &aﬁ@m&

menory, the workflow tenplate having rul es conStrain vork
pr @gr ess adoputdiyrgplyingspecididd velidetion dules mh@e@unﬂiemmplatglﬁle 5 cr eatl ng a
wor kf | ow f orm based upon the workflow tenplate; 6 filling out the workflow

f orm based upon user input; 7 conbining the user input with the workfl ow
tenpl ate fij e, thRME&Nod aEdbrdiEg & 18 2 FheRaCAd ¢aifyy it peﬂfmeﬂ@ﬁaf ¥ sagnd 9
performng a job in accordance with the job specification. The net hod
ac@or di ng tcombizingn 1 further conprising verifying validity of the user 2

i nput by applying specified validation rules included in the tenplate file.
1 3. The nethod according to claim2 wherein said verifying is perforned

prijor to saj,d  The method according to claim 1 wherein said job specification comprises a

2 hierarchy of sections including an initial section that defines a characteristic of the job
3 specification and a plurality of task sections, each of which describes specific tasks to
4 occur in the job.
1 5. The method according to claim 1 wherein said creating the workflow form is
2 performed by a common gateway interface.
1 6. The method according to claim 1 wherein said combining is performed by a
2 common gateway interface.
1 7. The method according to claim 1 wherein said filling out the workflow form is
2 performed through a browser-based graphical user interface.
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2 conmbining. 1 4. The method according to claim1 wherein said job
specification conprises a 2 hierarchy of sections including an initial
section tW@v1/885671 nes a characteristic of the job 3 speciPCTasSISHNd a
plurality of task sections, each of which describes specific tasks to 4
occur in the job. 1 5. The nethod according to claim 1l wherein said
creating the workflow formis 2 perfornmed by a common gateway interface. 1
6. {The nmetfgod a r by a
2 domon. oot eway e aer a%°‘§°fdlf%@°*%*£f“§£¥§ S A LRl s RN TRG,
said filling out the workflow formis perfornmed through a browser-based
r phi cal user terfac 17.. SUB SHEE 26 01/.8 .
PUsoor 39540 188 MeRat ispiiing QeboRat i 5@ 1P e ML Res s FoB 8RR ow
temﬂ ate ig &'ﬂfy?@é—thf:'tésﬁs to e Rrfolhi&d Wﬁ&ﬁéﬁﬁh@%ﬂfi@tﬁ%érﬁ a6d @dclar&d wher ei n sai d
XM file |ncludes Perl instructions 2 specifying the tasks to be perforned
whérein th&DR¥FA. instructions are declared as 3 CDATA. 1 10. The et hod
according to claiml wherein said performng the job conprises users 2
nodi fying website content files. 1 11. The method according to claim10
wher ei n at 1peastThertethediccsiied ol c8mal wRaEin@idperfoim@gahe jobaonfprisad iigefs t 0
one of the users regarding said nodifying website content files. 1 12. The
nme2hod acc&adifypa we tawmltmt%%rel n said nodifying includes nodifying 2
said website content files in serial order. 1 13. The nethod according to
claim 10 wherein said nodifying includes nodifying 2 sai'd website content
filles in panall dlhe niethed actbrlimebhiamaldcohatingt teastadnaitask kpedifies iending an

conpri si ng nergln sai d meb3|te 2 content files dlfled in parallel. 1

152 A et h&a} @PU%B?‘HQD&PIOIHHQ GRS ERGeFBRE Wé%}o@é‘m) HevEbsithesntent éﬁ%ﬁfi si ng:
2 copying a work file froman original file defining content of a website,;
3 performng tasks according to a job specification wherein the job

spéci ficatildan 4 Themstthed msommngktotetaipr Mowlessinagetlonodifigng mchidpy mddifengi ned

angemné?@f@gﬁgggﬁgﬁ d| n%erﬁa?log(ferfor mng nultiple tasks in parallel and

reinin Tare 6 nodified by each of the multiple
tasks thereby creating a nodified file for each task; and 7 nerging the

nodified files created by the multiple tasks into a rrerged fileto
1 13.  The method according to claim 10 wherein said modifying includes modifying

2 said website content files in parallel.

1 14.  The method according to claim 12 further comprising merging said website

2 content files modified in parallel.

15. A method for controlling workflow for website development comprising:
copying a work file from an original file defining content of a website;
performing tasks according to a job specification wherein the job specification

constrains work to progress according to a predetermined arrangement of tasks including

performing multiple tasks in parallel and wherein individual copied work files are
modified by each of the multiple tasks thereby creating a modified file for each task; and

merging the modified files created by the multiple tasks into a merged file to

0 N N BN

incorporate modifications made in parallel to the original file.

18

SUBSTITUTE SHEET (RULE 26)



8 incorporate nodifications made in parallel to the original file. 18
SUBSTI TUTE SHEET (RULE 26) WD 01/88757 PCT/ US00/ 32540 1 16. The nethod
accordi ngvo 01/84781 m 15 wherein said nmerging is performed wACT@soi232psr f or m ng
the nultiple tasks. 1 17. The nethod according to claim15 wherein said
mergi ng i s perfaormed er a 2 | east e of the rrultlpletasks

cofpl et ed. 19- 18.T hFHBeﬁ@Ci ter%lwgl%wﬂeﬁaﬁa dimergerie prrfeucd Vmétegl ng is
pekformed abigh,A |thé) t lé{ag mul tiple tasks are conpleted. 1 19. The

met hod accgj Jﬁm ulr??t 15 %/\Sher ein said nmerging conprises conparing 2
said nodified flles to each other retaining |ike elenents, deleting

ments deleted. fro an |d fied files el.enent s added
CoTany of a4 d- it RRLe FRPHTE R Do hore Rl migined® R redaieh atiny o
sabd nodi fijgdi bid &Sthe ilnu?t%le Hie lgetnlﬁ?}éte@ccor ding to claim 15 wherein after
creating one of said nodified 2 fi the nethod further conprises

submtting the nodified file containing proposed 3 changes to the ori gi nal
fllefora rov changes ne ities The
rret hod acchdl ngﬁte tﬁ&?ngcﬁ R @%ealgﬁllls?%l?trgﬂl Igo ggrtgf%réﬂ egr é“”é ngved

2 hy all ofthd heitgetagks aocemphicdt i es, the met hod further conprises
publ i shing the changes to 3 be incorporated into the original file. 1 22.
The net hod according to claim?20 wherein if the changes are approved by a 2
majjority ofjqt he th8s 14 n@%ﬁ

pul:l)l i shing the Eng[éogg&%nﬁ#efoldrlt%or o%elg% | nt oélﬁt&g& Erllpggna{d el 1 23.
Theé net hod saldonodiﬁa@ﬁtas te kadhrotlies, mfcwneg hike elechewmts) defldtony el engitedadeted frmm XM

e mor ged oY PhERA TR B e Slenats SRR T ST CRES 8 VD

01488757 PQ&T dt@@x@%gigﬁé&s njod®Red ift s bPOAY hifFRMHIEQ! | T ng workfl ow for

vvebS| te deve t conprising: 2 creating a job specification in conputer
r eadabl e rrenory, the job speC|f| cation 3 specifying an arrangenent of

takstob rfqrned, o ite content. . file 4 nodi fyi t.he bsite
cadtont r 1 PARC T edackO b B AR (Ovhdtaer rehbsa o it irodtBeE
acgor dance ﬁ’M:st, hel 6thaA Higae BRMbrieE sﬁtﬁtﬁﬂﬂtﬁlg @B hodified file containing proposed

3 changes to the original file for approval of proposed changes by a one or more entities.
1 21.  The method according to claim 20 wherein if the proposes changes are approved
2 by all of the one or more entities, the method further comprises publishing the changes to
3 be incorporated into the original file.
1 22.  The method according to claim 20 wherein if the changes are approved by a
2 majority of the one or more entities, the method further comprises publishing the changes
3 to be incorporated into the original file.
1 23.  The method according to claim 15 wherein said workflow template is an XML
2 file.
1 24.  The method according to claim 15 further comprising deploying the merged files
2 to the website.
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6 deploying the nodified website content files to the website. 1 26. The
met hod according to claim?25 wherein said job specification is an XM. file.
1 27. Thavoei/ssigd? according to claim 26 further conprisi ngpdi/sarizy4oedi ti ng
the XML 2 file. 1 28. The nethod according to claim 26 further conprising
creating the job 2 specification using a workflow tenplate. 1 29. The

nmet hod according to claim28 wherein said workflow tenplate is an XM 2
fihe. 1 30gsTne ARIHM BECRRAURE WAKALR!D FeoBRb RIS CERBRSTE! M sal d
nodi fyi ng and erein at least one task specifies a sending an email
noRi fi cati on to coeatingfa jothepensenton B qoagsita ireeglable neaasy, thapboipeeificstask. 1
31, The nethod_.according to clai 5 wherei n,said di fyi i ncl udes

Todi fying. SDRETHE HLHLRETCUREGHE 7 PRI P AT RoPenygs! The et hod
acgordi ng to cl gh&giBinyMue WRIbEIISntriBills WeRdn k418 e inFad tdnstathed % sai d
website content filés in parallel. 1 33. The nethod according to claim 32

fubt her cormppogreisriy apenrddngg vwathithe svedngement of tadknrandt files nodified in
par6a| lel. 20 Slﬂ%ﬂ%ﬂﬁe r%'gg{':fl-le_:d(v&%lg%%e gc?r?tent files to the website.

1 26.  The method according to claim 25 wherein said job specification is an XML file.
1 27.  The method according to claim 26 further comprising directly editing the XML
2 file.
1 28.  The method according to claim 26 further comprising creating the job
2 specification using a workflow template.
1 29.  The method according to claim 28 wherein said workflow template is an XML
2 file.
1 30.  The method according to claim 25 wherein users perform said modifying and
2 wherein at least one task specifies a sending an email notification to one of the users
3 regarding at least one other task.
1 31.  The method according to claim 25 wherein said modifying includes modifying
2 said website content files in serial order.
1 32.  The method according to claim 31 wherein said modifying includes modifying
2 said website content files in parallel.
1 33.  The method according to claim 32 further comprising merging said website
2 content files modified in parallel.
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