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rel at es gene 0 t v i

i nt ai ning. MERIPD aRBAEEAR RS TR DRI NG DATA SMINEDAER, g

appar at us f QESPNATHIONS RQRWEBSEDE DRVELOPMENT ANDNVMAINTENANCE y and
externally anong one or nore destinations while devel opi ng and mai nt ai ni ng
netmogk websites. Applications specifically tailored to devel opi ng Internet
websites are well known in the website devel opnent industry. Many of these
applications offer sinplified nmethods for designing and maintaining a
website such as receiving, storing, arranging and delivering 25 information
within a website. In nore advanced systens, information nmust be stored in
multiple locations and in different files so that other advanced functions
of th application program can operate and have access to certain
infornation It is often a challenge to devel op | arge websites due to the
need to pliGarohe efforts of many contributors. As a result, nodern

websi te eve opnent t ool s have been 30 devel oped that enable nultlple
wor kst at i ons Tlys epphigation shims préariba el xelyoyisiend gypplication Berial Ner nore, nany

websi t es gfeed, ﬁf%ﬁl\fo‘i/@xﬂb@'i 'mgwh&ammﬂms&e@ﬁtrnh%nqmwépelsl y nodify

themin an ad process. ens occur when users from separate

wor k46 at Patars /’tnpyca;tmn Senal oe 001244.8 3hEilddiebruant3, b9P%pendingebsi t e, conf usi ng

t he process. Propounding the problem many businesses 35 require that
their Internet sites be updated by the day, hour or mnute, and by nunerous
cont ri butBatkgroukdd, as the nunber of contributors increases so does the

vol une, and CTl FI ED SHEET 91), WO 01/ 046861 P 0 538
conpl exity of eo'H‘{eé'ﬁ?“ relgges v%gfﬁfra Eto %ho&ss %nd1 J ar?tuses for eve § ﬁég'nd t he
website frarnteeﬁiﬁg fét@brkyvebBitks aqauathé yartimhztrryoto dwaahdn%dmppaﬂatﬁf focul t As a

resul sten1 Ilcatlo Vi been dev for managi ng website
develzh ag“@o‘ WOYWQE‘E}S ap? 0 ‘Ete%‘ ‘f*‘é‘?eo 2g P&t "?‘Fg% agement
syst ens, dekgigatiasvhile developing and maintaining network websites.

Applications specifically tailored to developing Internet websites are well known in

the website development industry. Many of these applications offer simplified methods for
designing and maintaining a website such as receiving, storing, arranging and delivering

25  information within a website. In more advanced systems, information must be stored in
multiple locations and in different files so that other advanced functions of the application
program can operate and have access to certain information.

It is often a challenge to develop large websites due to the need to coordinate the

efforts of many contributors. As a result, modern website development tools have been

30 developed that enable multiple workstations to concurrently create website content.
Furthermore, many websites need to be frequently modified, and contributors usually modify
them in an ad hoc process. Problems occur when users from separate workstations try to
update the same
information on a website, confusing the process. Propounding the problem, many businesses

35  require that their Internet sites be updated by the day, hour or minute, and by numerous

contributors. And, as the number of contributors increases, so does the volume, and
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5 managenent systens and dat abase publishing systens. In one such
application, websites nay be devel oped wthin work areas where individual
website devel/oesls construct or nmaintain separate porti opeT/obocAISent t hat
define a website. This helps to spread out the tasks of website

devel op h . evel oper
oy 1 nenpAer Lol s BERR, s ysfCRe ek Bk UHSB0R A ATERG And

di sadvamtagtys:oamsldms aetcenievhffhxltsuch known website devel oprrent systens. For
exanpl e, wher | Lepomy uLr-e th forts of large
number s oebre%Ut FXSE’H]B%"E% tla'ésmarv By deveef 0 OT s "ggl{‘ %Wg%srlltf: ri butors work
in paral dle@bloplﬁa’ftt Baine of thesefindudeadfroare nmftggmnamma&;gsmemsymnmdmcuaiehow

contrjbutors to sinultaneousl k changes to t are f a website.
And,  torVEREPBILSY SRS aawbtst RUSOing S REE- 1 5 EenP AR PR &S ont 11 but or &
t o separmhebyddvebed Wighih wovarywd ekt indioidtial puebditeslbldigpetscohdimcvaebsi te.  The
result is that individual contri Rau S ca%ot ,I&mrei[ﬁe t he efftgcts of their
cont ri bulPIBRE sepMals PRBIRRT Heantintthat deing K5 i Wi hedpsdo spagad puf the fasks

confli ct bfiikbSRANIERpHEN tdMuRIPRIREDIE OTIR findeMirRtiokaFdnBich Adveldpsr mayt ent and
underm ning the website's integrity. Conventional systens sonetines rely on

a centra‘lhe'%/\b%@FQréoré@ﬁﬂfF‘theﬁ@ﬁls‘tﬁli’s%own as a 20 "webnmaster” to integrate

al | gphanges pﬂéreeﬂe &%@1 NeRSAdtfres 90 FatWERARSICE kndvon &R &evero§§|@&nSI bl e for
the quality control the website and for integrating t he content.

Wth t h?e/sremssf@rrﬂz«emolre wihre mpingininga wehsite oAy FaaBiie be §ff0rtt9rfef latepitaalesy  of t en
pecones & aghik, if [p&fke ddiratfPoH Dfilc EEMHIAARKLOR!i oSSR | NEEQTAL I NG

t he wor e cont utors 1s a consum ng and | abor intensive
t ask, ancbnﬁgm’aultdersaldtgbuggsyﬁg:msrde r@bﬁb&ﬂonmbdtorsetgéinmltﬁ@eomy oekd | i cts anong
contrlbutors 1e! lica weal-tine
control c;\?eges t%gleé%nﬁ% i é%uftcl‘g%sit)r o%rgdéém l\r%ggé@?{y?{cgl I chl?O If not

i Mpossi bingividoel dohelbumsbnanamtely msqihe)pmd wonrkrvgthnutzmlbhﬂmwlthctvmbmea website.
The webngst e sort [FOLS, qd olve copflicts and to
schedul e Sgﬁltt'éth@h'ﬁﬂ'@’@é‘a'aﬁoPtéﬁbUtPﬁéza%%ﬁ{oé%sfe {hg effﬁ%i ?@ér re‘iﬁmtr%ﬁp%ccor di ngly,
it woul dwh desined with othen ashtGiadtibys. QXsyaresute cafiittihg alcdgyvatsi Hegosteditoent

i ncl udi ng |nformatlon and graphi ¢ dlsplbe)l%s as th?%@ are bei ng nodi fied by

i ndi vi duXFOsiteSATERGHS FenterpRad wgsrainine s ¥ IR RSEEY depl oyed to a website

in an organi ZegnhveRisal sysims stvhétimdaeels 6€ B cerittaBwéblit@ Bdnitro Npedsa RAPIH & es thi s
in a useful and el ergqant manner. 2 RECTIFI ED %HEE (RULE 92:]%/ WO 01/ 046861

PCT/ ¥5007vagnster"Bp fragerqiald hapeqs pRstes toagebeien vifisgrebiagisy is sl
di agr amTﬁEﬂo%lee@W hé qu?allmirél%f%\/\ﬁ‘ébmmforsib{@ﬁ@mé A offtiRsdoniast. ewmdepl oyment

met hod according to theinvention;

the existence of multlple content contributors, the webmaster often becomes a bottleneck in
maintaining and developing websites. Integrating the work of multiple contributors is a time
consuming and labor intensive task, and includes debugging the content and resolving

25  conflicts among contributors. To further complicate things, webmasters have no real-time
control over the contribution process. This makes it difficult if not impossible for the
webmaster to properly organize and maintain a website. The webmaster is left to sort
through errors, to resolve conflicts and to schedule website changes after the content is
delivered.

30 Accordingly, it would be useful to dynamically organize and track website content
including information and graphic displays as they are being modified by individual

contributors. The content could then be deployed to a website in an organized manner. As

will be seen, the invention accomplishes this in a useful and elegant manner.
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Figure 2 is a diagrammtic view of a data depl oynment system according to
the 5 invention; Figure 3 is a diagranmatic view of a data depl oynent
syst em acmondo4sgeit o the invention; Figure 4 is a diagranpatrisowizess of a
dat a depl oynent system according to the invention; 10 Figure 5 is a
di agr ammmpgt.i I ew. of -depl oynment system according to the invention;
Fi gure i zf\“é‘%f?ﬁg;é)gé)%%%'%gw of a tracker table according to the
invention; Higue &isa disgramaptagviewmba website developmantghastem dergiosyngant syst em
accordin o the _invention; Figure 8 is a diagrammtic view of a data
depl oyrr\s‘%"“tph’é'i/'%{1te"rlr‘?tf%t(%:dcac?rmg Fﬁé‘? tJz;étlrﬁllgwllnfﬂventi on; Figure 9 is a diagrammatic
vi ew of a datRigudeplisoydiegremmytit Gew atzdataldapipyment dystemiapaceding torthe Fi gure 10 i s
a table chart illustrating a depl oyment nethod according to the invention;
20 Fijur@V¥f'°Ms a table chart illustrating a depl oyment nethod according to
t he inventi orEigurEB (e dlagk@minati@vieabl @dahdeploynehusystemtacevgdiag tajd oyment et hod
according to the invention; and Figure 13 is a diagrammtic view of a data
depl oymel¥e¥¥8t em according to the invention. 25 30 3 RECTIFI ED SHEET
(RUJ-E11 WO G404 68GaldiRedmMaOvien oBSdatSiupiamentysteacdomiggtdther A met hod and
apparatus are provided for dynam cally organizing and tracking website
content BYPURE its depl oyment. Organi zing and tracki ng may be done
intejmal Iy tarigure maigﬁaﬂﬁuﬁd ABRBNA daﬁé(@égﬁ?n&iﬂfiyﬁk@md@é&dﬁﬁ@mﬁé and
externally to outside destinations such 5 as production servers that
provi de BEeWe8; to websites via the Internet or intranet. The content nay
i ncl ude dat a,g; A L4560l ; inge khedhN@tistich cont ent
under goi ng n%%{r???af?‘%g’gﬁgyﬁ'gﬁogfﬁﬁ%ﬁérc‘gﬂ?%‘%gtdt'z)gr}g and deploynment within
a system A shigtrefhis 4 diegrpipmate viey of heatp depdoymestsysienlageséingithe t o create and
stage prop n§l%g, changes for scrutiny before the final product is deployed
to a website. The deploynent of the data, both internally

15 Figure 8 is a diagrammatic view of a data deployment system according to the

invention;

Figure 9 is a diagrammatic view of a data deployment system according to the
invention;

Figure 10 is a table chart illustrating a deployment method according to the invention;

20 Figure 11 is a table chart illustrating a deployment method according to the invention;

Figure 12 is a table chart illustrating a deployment method according to the invention;
and

Figure 13 is a diagrammatic view of a data deployment system according to the
invention.
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10 to the devel opment systemas well as externally to a destination, such
as a production server, is acconplished in an organized manner. The net hod
of i ntervadodepBaynent includes the process of depl oyi ngPOBRUS00IIEFS]

wor kst ati ons, storage areas, such as a backing store, staging areas,
editing area%hgggwg%?ﬁkliﬁ%%gpal areas during the devel opment of website
content. Accordin 0t he I'nvention, a tracking systemis able to track

such changes Asethod acdagperatusiass prévitesi fapdynem isebiorgimighgelidrigacking or mat i on

regarding their souyrce and hi r . Of t l.oyment

i ncl udesg’al?sﬂ? 8?"«5?{‘?8% 'ﬁse%p?%‘fgrﬁegr%?gpﬁ‘éqﬁﬁte}gﬁﬁ‘“rﬁ ng??'g% O&égﬁtﬁrgﬁ@éﬁ{ent to
one or natisiteesteldpatehimystemsiudig deyelppoctahd evtersahye pstsidddsstimatioas suchacki ng
system may also be included,for tracking t xternal  deploynments to keep
Y ack of SRyt i FEEe bes® st il (G AT g B0l | on oo
i ncl udesmay MefudedatadaphRidpdyt and athercomadtiinuudirgsutia¢amsent aidetgsmgi n

depl oyi ng data, both | and external | od of wusing

. | ] . Th t
t enpl at eBofifigaroasRy leﬁ%fﬁr@tr@ﬁwﬁa@&d%pm% thig aégﬁ?% Z‘,syf—:tﬁff‘t and store

dat a i mMpREsRealik Ot @REntEmaNcIdEMbES 6 credie\ied QpdeliGopbeisihases foFReruti®t hod al so
provides for the integration of captured data w

: th other applications. The
i nvent i obefargdhmnial pigduct ixleglopgd t@PfWe@F‘E’ntTlhﬁd%%?%boﬁth%d%%tbﬁgé%@% e 25

fromgheqdat é’evEl%HRlalﬁtSZStHﬁ asRAl Al dx@inall] RSa 8&RLREN 2PN FriductisrRpfegr of the
data separate from the presentation so that the data can be nodified and

so that #iatdommbishedtieapprgarizedgpaingre Thamethiod efjinfespal dendeyanpnt gludesdheat a. The
tenpl at | o3 {Agf HIBHOIRL Gora@UrERL subh X1 BRENYE $6FeS st Separ at e
fromt he%n%%ggﬁ%h)?mgrﬁgéﬁﬁﬂ%% t te1 abpea%;ér:ce’ ng t he cqlrrl‘gent sS %egn it is
di spl ayeercasTediting Beasand hihtrigtetnabareds|dyuing the develppment dfyyebeite qortenjse of dat a

after th daéig iosthg ﬂn%rwoﬁ,d%tg%ginggfsg&?graue t(ﬁ H{lctkrkﬁgh mah&\é\@st e‘dér%rgtiso define

differen ccsz)pe%lr ances an v the sanme data” content ased on

how, 1$vhebgingvrented, iretudirg infoomatioh eegdeding their shusgelang bigtoryOrikhe mdtfwdddt a i s
captured

it can be nerged, wth e Lan: ' ed, or
opt i onal FVC’B@&F@%‘BCT&‘%‘%@S dlgﬁré’ﬁ %Fﬁ%%g{’ﬁ%%&@?ﬁ%ﬁ%%'g%g%% g%z%%%y
PCT/ USO0bm25 3fbre datinhinag sfidhras ptodnaipa.serVbre. Asohiddr itracking system rabgtadsodpart from
t he manner in ich.it is presented |l ows for_.e i.pul ation of the
dat a and'”é'l”f’?%%ﬁ?g‘é'lgotp%%&“%@F‘QPY'BW%@é‘ﬁerpl i 8f1w€a%¥ﬂ'gg]qﬁ€%wt Fooygheﬁer ovi des a
met hod apgh wppnat us for depl oying website content. The nethod may store
and track proposed content changes, during or before depl rrsgtnt to a
websPPe. To attedmyantighalstingludesamgthodand a afar‘%f‘(fR'l"?f&ét'é‘% _ tf b6Vt ded to
keep traglQfing &BABSHINERMAE, DY cRichRNy. PERIh@hRATShE Rehpltédrévidspar at e
wor kst ations. ‘A staging area may be 1ncluded to post proposed changes to a
websi t e highlyrcenfigusahile waeiorcapipigr ¢dit and gors detagmportegfgom end-users who are

developing websites. The method also provides for the integration of captured data with
other applications. The invention accomplishes this by efficiently keeping the data separate
25  from the data template presentation. The method allows the transfer of the data separate from
the presentation so that the data can be modified and so that different templates can be
utilized for presenting the data.
The templating mechanism for capturing data content from end-users may separate
from the mechanism for defining the appearance of the contents when it is displayed. This
30 architecture allows for the unlimited re-use of data after the data is captured and stored. It
further allows a user to define different appearances and behaviors for the same data content
based on how, when, where, or to whom the data is displayed. Once the data is captured, it

can be merged with presentation templates and displayed, or optionally deployed to a
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10 nethod may include the ability to track the transfer of data anong
several data destinations wused in developing and maintaining websites. In
oper at i owowhodeesleach user nakes contributions to the depet/mpomexs3sof a
website by perform ng assigned tasks, the user's content nmay be separately

stor ed a@#ab%%e%k&&ag%nﬁﬁgscﬁ%%b%mhieQ&t@%ﬁﬂ Om BR dhAdkr ih WicRaME %@s&&q hi story

of conten anges trac uring devel opnent. so, tracking
can i ncl althevs T&r eamcwandpwiatiantod theclataced effidichi sseregey of content that is depl oyed
externally so that external deploynent of the content can be optim zed.
Such changes may i nclude proposed changes to an existing site or new

cont ent . D&allehpésatigtiomechani smis provided to further organize both the

capturing of .data durin evel o nt, .and_th r esent at,i tent on a
websit e oand, TRIVRETLAOYHE TROBRT I oL iR RisRE- Bl B0t
syst em am@thB®inapstofeaind watisprogosedcamennéhanges deriggat bdfvedappuyerht toiat i s not

limted to any_narrow.interpretati f such .inpl. ntation ut may be
appl i cable®sitg” TP prePmalish tf‘@aq?'ioégf’é"z\%ﬁg?c &L %B}é'ﬁ?rge%ﬁ(&%{)ntirafﬁf’fjon,

tr gc _kit NgciaRfesGaiat ?y owmet pd@f)le@ﬁératiﬂgswidﬁf sepexete widstaions. IeA sRPyig aﬁy anydges of a
websi t e managenent system or any sinmlar system. e oyi phg t i nvention.
Such a sipslded Reastprapesedphangesiofavedsiteasdite %PC tﬂ]‘ér WHE&%H&%?H% nt enance
and el e%%%@h%%ﬁid@ﬂ& Mflity\RRSEk e GARYFQIIE dath kmbiy deh@rtl dakd @umatife cont r ol
of who <can authorize a release, based on predeterm ned priorities. Such a

syst em i usealy developigeved maintaune Wehstes: dngpesionpehissactorseemtkeey can rel ease
based Onccﬁ‘ﬁr%ﬂ&%r thEQﬁé?H[iBr?é?ﬁ bEALLRRS b)(/j bdrforfmY addighed Rk ﬁfglu_sé/l‘@ gbferfiont ent

can be released, whet IS released at one or nore websites, and the

manner i mawbé sarateheitered enddeackasicythe sysemduiemably soythetdhs spetseandbisienhave the
abi i ity L0 RHAORBRCS Bl de IEBIAR or G QBFeiopleht. 'A 19! 1aOlIng CAT AR, MY be

di stributed according to certaln evefts. Releases 't hat occur 1 n response
to the omcomdingnizesoofce sndhistmpyofisentpnt dwtitskloployaldxtsmnailirae thahextaredl ease occur s

automati cal |l vy. i a. system that I e fe e of the
i nvent i Oﬁeprlfﬁ&eng(?ﬁtg%%nheg}/%ﬁlg)ﬁo 3 %‘ﬁ%gg%ﬁggﬁgyﬁéyﬁ %ﬁ@ggdnéﬁgé Qg%nt ent
anong onen &istinpkige ovalesi doewsnt. Buemphte Mfelaidnh BDrGhitfddTo (RbeEorgdnize\Worh01/ 046861
PCT/ US00/ 32538, a system woul d be flexible enou t erforma yirtually
ot 1 ¢ otE bt dyaeann e R anf RSt A rirbeal A LT Kbt

depl oy megkthoagtftht irdektionds t@stisd ib@plcoytere bf a ofstearpanidemthcadoowetising t o t he
invention may al so henefit a systemb i nproving the.inteqgrity of

i nf offat F‘_é’rﬁ'@?%?ﬁ@ﬂﬁ' g*‘s\ie@ﬁ@?"tdt@éwt ﬁ'ﬁ@e‘gﬁﬁf‘%?rroc‘j‘f ‘"?eﬁgetatécﬁ'l(bfs hts, 5 the
transni s gh08sen@dtioh Hu HaRbe Bgpliddtle RGkHERkDicitionn vBEt tHRredficiédd ofgahiditRn, Wher e
certain safeguards are established to ensure proper deploynent. Control of

the depl Byekengrasd fegjornes obdaafdehFrd the rol I back of an external depl oynent
before it oCCHfp arWrFany hRRHSLes ©P R IveRNite frfaRk gahR At system or any similar system

employing the invention. Such a system would be able to fully control the creation,

25  maintenance and release of versions of website content. It further allows the control of who
can authorize a release, based on predetermined priorities. Such a system is able to govern
that which any one person or entity can release based on predetermined authorizations. It
may also control where content can be released, whether it is released at one or more
websites, and the manner in which a release can occur.

30 Such a system would also have the ability to automatically control content
distribution. Content may be distributed according to certain events. Releases that occur in
response to the occurrence of such may be preauthorized so that the release occurs
automatically. Using a system that employs the features and methods of the invention may

allow the application of complex distributions of content among one or more websites. Such
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provi ded, a depl oynent can be held back for analysis before the depl oynent
occurs. Enploying the invention, a website managenent system may al so be
hi ghl y soababb#86110 Si nce conpl ex hierarchies of control PaEyUSK/RE3S N such
a system the invention could allow a website nanagenent application to be

L o SAR g b2 AEANTRARLE P tor R A0l RSB A! nunfRNb Eftha oMt T b 0TS 11
a systenf YSFChY A Systém coul @ then acconmodate virtua unlimted anounts
of cont eadmbduions dndtpedniftatens nfdoniept depbymentesd aackinggpdkey t he content to one

or nore destinations in an effi.ci nd .organi ze ner Referring to
Figure 1, a clb) Q?’Fgff?fecf’m?tl?c%%g'%r?%q&%%v %@"\%\% grg’?een”gi\g%?yosbeg%t i's
i | I ust r aingflovihgithd entedriopominformationsiaatnissicons 1 GAen telrshtr@ of éheeleplpenentsyay  add,

renove, it and, exam.ne files for website. Devel ppment .wor.kst ati ons may
| ncl utle BEARAIFGATACT BETESHA 4 et PapRciqRd i e ybaE camin et dh or

wor tst at h@ @&attlnaﬁéd 16 @RsuREprepun ibgolreht.t CofesloF P deloyThas maylie dieweooprent

wor kst ati ons

02 may be connect e&’ %o a devel\&)f)ment serv(gr 104 20 via a
conputer_thﬁé‘?lwé?'kOfla@G?‘teQ@l:@FP&g“teﬂ °fqi¢ B PR S0 th RRUS P AU AN Sprrent  ser ver
104 may hReiude d@pWehert 8oV By heldfhck & aBAY Y BeGort e @epIb ARt becursheb browser s,
and a backing storage 110 for storing versions of website content. The

server 108 pipelexissdhelveptioneaiebtits nansganeRsYsER anaysiserhe highht scalable.102 f or

websi g e ibtarchiel bf @irol nTdRxWBRSUEIE: §ysteRS thERW cRSorRNRIBlay St or ed
in tr116e bg@E‘%ﬁdéﬁpslé)@}leaplcllg whi cho rraml)o(e 25 convygntl onal,e such asa t he W NDOWS

NT fil eswslsite eranagsmentrapphdation b flesiblecenpygvp aggopymedale @ szgpoteainiobn. The
devel op I i i 2.{€.g.,
Lo opardlat SRR IBKL SRl POLAAS oERAST ARl IR Yo o

devel opmembuntneichtest coftribited fiomaeitiplé snreges pashdeplpy dheerontentig oso bt mece 116

stored i E%Shlr’]%vg?ﬁ‘oarf%ﬁ%&ezm ar@mg%ﬁgrapg&pt ocol virtualization nodule 118 nay

be execu e processor OW ng web server 108 to operate as if
it wese multipdferriagro/igse 1 Theonmmtiu hetwoekysystemd 00 €orstebsitedievelopradng ismenory 112,

The devel opnment server 104 be | ed to a website . producti.on web
server 15@%‘%& a{“ﬁﬁ‘f m?"‘l‘ﬁg‘%&éﬁg%%fgﬁteﬁﬁ@% S agighrgmﬁ‘éet’ FOF #%s

net wor k Qi files fod b WebdiRNDet@bpiank workbatiome nay erichele cdi@ntienal pdremabe coupl ed
to the Internet qgr _an intranet 124.

g RECTI FI E%SH%ET RUEE gol) WO

01/ 04686 MR HSOIYEHatiqNRs OReyUEEptons that can by co 8yEddB 486 Pon the Worl d
W de V\ébc&ﬁenQnTﬁéhévahﬁrﬁélﬂMorﬁs&ﬂonsdml@Aagm&ine&@d wer del&dpmendavérned websi t e
content to the production web server 120 which then provides Internet or

i ntrafet viaecespuieonatwerki@bsnehess e Iept 0el4AR. general Iy conprised of the
contents of afnAfhibsREn sérbér@()@)hligl A uddBveb §er‘0@h|§8 F&lsm}ﬂg'u@émgﬁt t$yst em 100
e e

of the present invention may include hierarchical fi.
web browsers, and a backing storage 110 for storing versions of website content. The server
108 processes HTTP requests from the development stations 102 for website content (e.g.,
files). The website files may be physically stored in the backing store 110 which may be
25  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 memory 112. An
30  HTTP protocol virtualization module 118 may be executed by the processor 114, allowing
web server 108 to operate as if it were multiple servers. The module 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 or a

different network. The web server 120 may also be coupled to the Internet or an intranet 124.
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systens. Each such file systemof the present invention provides an

envi ronnent for nmanagi ng and mani pul ating individual files. Wen executed,
t he websiweodessdiopnent software 116 enabl es t he nanagenear/usond2s3s

mani pul ati on of files. The backing storage 110 is where the files and
correspo i NofatsliTom ntification,
10 accesgﬂ' &ont roﬁ't%qi%EHI ?dé/ tgb?}gmt vgmet?l %@?%‘E% ?\ﬁe%sopg%? e{'i]t ?%n t?c?rres ext ended
at t ri but ésvelofsit setver. 104 seralg tkbevthlyesaoma:htty t@tmomtlowm sereer 620 whichf i | e
systemof the pre nyv d to an "area." There may be

di f f er entey 9[&‘-5@65 ]?'?é?eégr mgﬁne} acﬁeSS%g\%r"\EB%%eas staging areas and edition
areas. A wor kA akbsite is genefdy Oc&h;irgseﬁofftbdcdntmtsloé af adberasyyﬁlbemtd:rinai“ha s used by
persons who crea e and nai tent i.n or event ual
use ih aVGRHEAew! Opﬁ‘egttséﬁFrﬁgbngtgeP%es H’éf?'? ﬂ?"é???yé‘ilcé"\g)\kﬁé?r%h'caﬁgnc[ ent from

t hese W0§}]§tefﬂs| €5chl suclifik 8 i e of e beseant irIverlth[pl:Wldesbledwxrémﬁen’ttderal control
person, such as a webmaster, edl\&‘]content e nh;tted fromwork areas

within amapagiieyd Mapuighngipdivi f;‘lﬁsn uexeaiod, ilRdevelopment 4r e

gener al | Yo af 8261 6fe95bl€srtﬁ@ﬁ1hﬁ@elﬂ&ﬁ aﬁ&h@ﬁlﬁﬁlﬂﬂldig)fmt EFﬂé bacRiglstégdgeayis t he
staging and edition areas may be restricted . to assen‘g(lr dr‘}gﬁand

di spl ayi w@e@@ecfdw@ﬁtcorrespom B¢iadatie f:8- PWBSF 'ﬁiﬁﬂf} ‘B’é‘o'i‘;cﬁ'i‘?‘ipd ¥y ead- onl y

file, ?ys’é&gﬁ contfty, ﬂlgﬁéjrhé InfoAtfcaiich tiResCQBIRALINTRexlch®A BABSENIPAsNGEd to be
sent froman editor back to a worksfation to performany changes that may

be needethay Phphysisellypgored naintain the integrity of the content and to
sinplify the p 'il%ﬁ?érﬁcal H%"%?ﬁ&ﬁ of ﬁieg LR GREntiTAYs ﬁ@e‘?&drtdﬁ% GyaremdOfayo be
Ito

nore flexible, OW n peopl e such as e rs to nodi fy the content
before i be digfe@t tppats|oif sﬂmjnclweg woekgreng, stagihgegias psheditiondscapras Wailke Arepe

confi gur ec!wcall]g%%g lﬁatlgleeﬁlgg SE n?%ﬁgttl?lq%efiggé‘emlﬁv}%rc?ﬁtermx n{amt;;lh Heby 1nclude a

vi rt ual reis no existing website, in
whi chs casentdnbin wark Kilafereverayal nee ipraptepsitel A gadieg arpwis dsyallp amaiek wherea  may

I ni t! al l hanqu%S mﬁﬁ,fclo laggsteébﬁgvgf?rel Lis. publlsXéSdt eﬁ{nc n?rgf (%ﬁf%l%%S‘&? t he

websi t e. sdnal ite in
whi ch t heuctlay g Webfsstdrpyaycaiticontenttsabid Bted &omheorkvedassl Wighin Esuaglﬁgamnbean | n a
wor k area, .devel ospers can freel% add,. . del et.e and websi t.e cont ent

and see PUPRHER r E‘P‘?é]i‘leg%%rkfafetas? EENSTHE BRI Feane at"ﬁé“%’ﬁ?'f‘}“é QUBY ¢ e.

Changes exmdf eRY thd 8Meing RET &itidh AAEHS hagrbea@trmeeft@slap hsterdlblinpaind dfspRgingt he
website or the work of other contributors in other work areas. This is

becad@e eeientwBy Resigndbenmityy By Re seigreed as repd-gnly SVayaims T0BY cal Iy, a work

area is | pagathndlo WRlckSha! h@pck@Bly néed Bt dTE aatdifdr tabilel 91) WO
01/ 046861 PCT/ US00/ 32538 Develljo ers may integrate their work in a staging

area by wwetksiatien egetfpen Wrﬁléﬁﬂe%ﬂ@f manes needgs Kighelps tq meiptal Be BYRSHY ar ea.
Thi s act \?\ﬁﬂﬂe E(?h e ﬂb%gnﬁlﬁ)égé Ip?d%eésml-ﬁ)(v@@ér éjﬁﬁlngéémtwan?)fhe@%ste% ) @ data

depl oy, ere atals tra to a backing store contains file
ver si ons be more flexible, allowing other people such as editors to modify the content before it is

25  published. The staging and edition areas may then be configured as modifiable file systems.
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 which the developer may contribute

30  to the website. For example, in a work area, developers can freely add, delete and modify
website content and see how their changes fit into the context of the entire website. Changes
made by developers in work areas preferably do not affect the website or the work of other
contributors in other work areas. This is because each work area may be a separate file

system. Typically, a work area is located at workstation 102.
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of web content. The staging area is a file systemavailable to multiple
devel opers that 5 provides a shared view of the website. Thus, a staging
area nmay wobdo46ka@ col | ecti ve work of several devel opers' peDUKoeR2ems and
may all ow the devel opers to share and integrate their changes. In a

stagi ng area, g LORS Folan J [ MSSink r. The
staging area !lisebgﬁ e?cﬁ‘f]?y él'ggaéé;t eﬁ%\gﬁ( {ﬂ%\gtaggggfegp gnt Ztgl \}Féeréo%%éﬁl?sragopyi ng is
sai d to their‘work dremlititoalsegmg arceaShis laction isliefearst 6o 35 anriternal dsploymers, ¥@nf i gur ed
10 such t.ha e directory tree n . I i.ed. The
col l ecti W@pf%{a{% dleﬁloé’ w}éetr %%%tan'é?rgﬁsééairpeg EQ%\B%CS ﬁ%s?bg?’f é@%?{ag‘gﬂe\r"ieﬁsﬁcﬁ’ér S submt
new cont ehetf doarhiuvohk sapiagarea Whr fildle systepasvailatde osltigt tleciapes thdten t he

content and. ot her infor ion in .fhe staging area i virtually, copi ed back
Lo ord obOHEFE PAIYALS Hopkvaeihismir L e b ke el R diala “work
ar e?s UPse&@rilg@avelgpér&’hvdresmﬁdndtnmytamswsmeagivﬂgpm @ahab anEinegraterthéint ors are
perform ng website rel ated tasks such as,creatin nd mai nt ai ni ng

cont ent . RS {M2sRYNS %’ET’%?F XRIPRETS $ngC% O%ﬁhﬁ'éc%“éﬁq‘ftz‘)gﬁglghe “inal, its
Contenlt _Sstﬁélégﬁﬁais_@ﬂﬁét all lh&dtea@ttﬁé@ateﬁ)pa:emadﬂvéﬂ 1]9)4 of the website. This nmay be
acconplished by virtually copying contents of a staging area onto an
edition ar ea. CByIRISIdie bedyrivain Whererajr3s $harq re&tofyetéfifgd’i"f??fe c?riaﬁgé‘reéiyst em it
i's ajhrogrR usdRINedod irebd\® f? RERNS bOphykRMIEWpic & THER et tBre ot th £di ti on
taken at 20 sequential points in the devel opment of a web site may be

ar chi vedstagiog arexewaigdsias diffsrear pontrifwinss @itaeysopiiramyekapsss Wea i nstant | y
recal | fﬁljegssar?:ﬁggt'e'ffgctq/‘er\ﬁ% elcEiitent@hd bRGARRIhAG in BRLlabRg ARG s VEr sions of
the website. For exanple, the contents of an edition may be virtually

C(r)]pl ed i mirtoally copield bagketa ohoorrorg pevatawork deesi Shis belps tgrkeercihe ihdivaduspnent  of
the websjte. An edifiof [ L | ction server
120, "Tro P EAE v T i My B6BRe P} YRR WhAE BBl e B BEBMC ' P1

V|h rtuial ocelsiteselaéd iassanehedsicanting arld npantamanglcaltk®. f or  wor kst ations. So t hat
t he website deyel opment .and i nt enance rk pr es 1n redi ctabl e
and orderly f\%?ﬂ @Efmlﬁeﬁg\’(esw%{ & 4 A A lW(rgliffie ”f)%rf?'%l[’?rtégonﬁ%msa%gg?dance with a
wor ]t(f | owputisked to eré@wgn ieditibief thevdreissite.y This may b¢ adadmplTdhed wpvikhidlveopying
configuration, or job, is a calculated,30 arrangenent .of tasks to be

per f or rreEf?"_teﬂ‘FeOférsF%H@éfféﬁf‘tor?&fdltﬁ‘?EIa{i’a'ercﬁgff?sa“rfg&‘PBﬂsﬁmc lh’arg%(ﬁ?"é}' order, in
par al |t el il ssAkterﬁ,at: Efalcﬂrd%&i sngbslhbfbfﬁﬁid’ﬁﬂnt‘bat @f?mrmfe websital Eaanddipien akémedt

operati on. ~wor kfl ow nodel is geper a rkfl.ow configuration that can
be udld PepeHiabeAiys inthe AevelRBrRRY }ﬂ/"‘f?gélé‘? Mg ec‘?'rF'B?éégaagﬁ?cﬁgs@%totﬁat can

i nclude YSRIopkRASK thabdeviRbirs Ay thsh@here¥ Al filgd, ¥ntitt dir@uddrRERr eébohstalss. Wor kf | ow
nmodel s are typically designed 3%/ busi ness managers and 8 RECTIFI ED SHEET
(RULE 91jntinor®t yaygiese trovebsisn dios oxsmmle, thsirpnigat atiansgitiondyayhsyirtually

admi ni st QY into F\PorR 2R3 EMbe dsBY &Y B3R 1R @SveldpmeRtUre webhite. exdbl e a

edition area is typically located in the production server 120. The invention provides for the

25  deployment of such data so that virtual copies of information will be available for
workstations.

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, also
known in the industry as a “job”. The workflow configuration, or job, is a calculated

30  arrangement of tasks to be performed. The arrangement may include tasks performed in
serial order, in parallel with each other or in combinations of serial and parallel operation. A
workflow model is a general workflow configuration that can be used repeatedly.. Each
workflow model describes a process that can include user tasks as well as a wide variety of

automated tasks. Workflow models are typically designed by business managers and
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wor kf | ow configuration to be organi zed and managed according to the
criteria established wthin the system Referring to Figure 2, a general

bl ock di agoam4sBeia website devel opnent systemis 5 ill usperwsa/32888f irst
wor k area 202 includes nenory for tenporaril y storing files 204. The files
204 defi ; k area
202 i'5 cOMENEBTgY M flihREaUE e pfeck b Aot T aniy Ralioh

conmmuni cwbtl«ﬁlnwmniﬁgwtt@nmbd(orgaréa:d aﬁd)zlange@aqcablll@ 1 06 critezipestaldghed herei n as
a delta t &b Thte delta table 206 naintains indicia of changes nmade by
the user™ ¥R>&Pea 202. Work area 202 is in comunication with a 10

st agi ng ar ea Qﬁ&r:ng\m Bibwo 2] 4 panstal albelddlagmnbéa welbsitadelietdporeal systemkis ar eas

(wor k may be in
commumi cﬁ@?t&ﬁeﬁé firsf WB'ksafefg%'aﬁé"C ‘fdéamﬁ%’y feﬁl‘%@g%ra%m %\N"%igsgb\g mbi%e users to
operate files 3@PAint EhepFtlonF ERSvebsitecte walohpheaaai efitlie wirk atda@03tsagi ng area 208,
i ndi vidual contribut] onﬁ fromthe vari OE rk areas.are, ﬁ‘ gaabzed and

t racked. cotaRuting By welbasghg changes i Usids 1RKRE ofn QREM{CAINY it e X Ob0HC] Kt

mai nt ai N302 i1 3 Wb oel Rf@fed B RASE a¥\&BSHalteI& OTHel dgI @ble Q06 maiedinsasdicinopr i gi nal
version before it is nodified in one or nore workstatiaqns. This gives each

wor k ar eghaagesanade by heryseiin Werkeed H2adtiork gisp &0 isdp comypiicalior & ithgdi f y

cont gyt . stlé]ﬁ 51@5 SFATBAJ A i[TRrated] MBfbet &Y ailiBostE Work draéRl(R8rkiafeaRIN), dsgBPECt tO
the original website configuration infornation maintained in the base table

210. Thuwitheldelta eblafdatin &blss 2tMemgy Beincapmainizaion yigkibe staging ad20fat i on with
the cont epis Adw Ekbeorqﬁdr%gszepsatg loﬁer@t@@n sep%’gte%m?l@ hkdas d&\}lﬁ)p%p@htt e as nodified

inthe first work area In"operation, a user in wrk area 202 may
downl oad a filnghaxtagding aea wnmdlvmun@ostbub‘eﬂw frogl the wArionhwotkiargagate dat a

appear | ng% lzedbd,d?l?r%clzeg BIQ gblgét(?lsg 8‘&§P?%l Bﬂf[ﬁé ngé g%?& E&matqﬁdlﬂgﬂga

ext ended etC. n ex ormation attached to
a fillg thdicid s arbeper\eehem atnifigeratién, surh@s ambmg»mlamrbabcfed: it is ntoddiefliil e. The

downl oaded file or nsi dered. a a of the
Cobai ¢ a5k drimds opslatio, T ees 6 B e T bR Ao Epth o IPESE:,  O° 7
t hen per b@emmigntodify dontest. TAs kﬂ"orwhtlﬁlhmaﬁ&uied in the dﬂ&n@lﬂ& it oith pspevebsi t e
snapshot. The, c es wiith respect to the s t orded,in delta
oo Oe crsiival PR el e D e e e rese el 20 TS ¢ (e

pr oposed  &RaRasTIhd Bhsé faBle2l @gm&ﬁ lrﬂécﬁl@on?a@Bn {vath theewRiahts af the aelertatat b@) i n base
tabl e 210. A decision is then a decij si on-making 30 authorlty (e.q.

a degpgnaneéeﬁest}oém&e@.s ")Odé@dt"bthﬁ/lﬁé?W@P ¥% 4%cor porate the changes so as to

update the fipalpeMabS aluser] lr'ﬂwBsta‘P&%Q a9 db@ﬁloﬁ@@ﬂg%?ﬁlexh&ltbiﬁﬁg séthe the wor k
area 202 may al so update its snapshot of the_websi by requesting an

updat e f plbat thpeursanaddtngprafrég %@Webﬂéf'pgr'i'éﬁ"rﬁ‘& fJp mtahé“CBidF é@ﬁ%“ttdﬂ‘?f%@ta this

updat e g?t)fno%fifa@n%utéshﬁc uﬁﬁ’@xt@no%@@mdh@d meMﬁomhdon b f1&haygber  of
different ways. In onhe RECTI FI ED SHEET (RULE

representative of mformatlon contained in the file. The downloaded file or files may be

25  considered a type of “snapshot” of the website as it exists at a particular time. The user of
work area 202 may then perform one or more tasks which result in changes to the website
snapshot. The changes with respect to the snapshot are recorded in delta table 206. Once the
user’s task is completed, the user can submit the proposed changes to the staging area 208 for
eventual recordation in base table 210. A decision is then made by a decision-making

30 authority (e.g., a designated “webmaster”) as to whether to incorporate the changes so as to
update the final website in response to the changes.

The user of the work area 202 may also update its snapshot of the website by

requesting an update from the staging area 208. Depending on the circumstances, this update

may affect the user’s snapshot of the website in a number of different ways. In one

RECTIFIED SHEET (RULE 91)



WO 01/ 046861 PCT/ US00/ 32538 enbodi nent, changes nmade to the website in
other work areas are incorporated in the user's snapshot, thus, updating

t he user'wosneqsséiot. | n anot her enbodi nent, the snapshot PeT/Us®/3258 ned in
the work area 202 unchanged fromthat of the staging area 208, such that
the sang f naf f ect ed
by changesgO 'gan aggets h@&@ﬁ%{@%g mg&r{}éeggo gaéf&nlﬁ@oq&%‘g& I%ltgg‘tﬁ?agks t he

di f f er entnapshat ges, prdetiesbeufeds srtahﬂlotV\kataacbt’n@r eaEbOdlmentsthmnhpBﬁlCé@ in response

to changes. pro eac rity in the
st agi ng QP@E? “ea ﬁ}erwa%lf(arﬁébgq Kangi(gfal gt co tﬁ?ﬂﬁ%gg ?xa%r agié’ﬁ ag%varl ous
t abl es Cfaﬁ&tsﬂﬁbshstwfhheaﬁtabmmdya)bluml, in aavtl vajrlsmrea nadfested bechiangesmiagk &t i onshi p

anong_th riou t abl es racking tahle kee k.,of the

char att e&‘iegf CEEOBT A e E?Flf‘f‘%Fag 21?%5?“62"‘%%&?{6'&3%@6? w‘@mﬁﬁ "end dates in
whi ch t h@¥psitt @s Blienab@ed ihh@pbitt & dhah@k prpstidps eath wdik afcabhdscqgiseibyas  whi ch
base tables correspond with differ

nt I t abl es, and ot her .
char act efheguthedty in F@éfsﬁ‘g‘r“gﬁ&at Shﬁr@fg tg’?e é\ﬁ ‘Bm‘é’t‘reﬁﬁh‘l’acﬁwaﬂ?‘&gr am of the
syst em 10je6 EleSdd, &udn asibise thB1eks bl RCracl e ﬁl@ér@la‘ﬁ@rﬁﬁhgqy ; iz theBlakiowk
ata

illustrated is con*ﬁuter-lrrpl emented for de within a website

devel opniahles-chk traskingiadle may ksep fptkeofghe §fif&?t°&'ﬁt'°ér’?\ﬂh|e(9ﬂffﬁ§?ﬂ‘ tables guch g
deve|19p”gl§ttin§¥§ﬁc?@3t§qﬁl€/h}éﬂ 1y Aty QPR rﬁter\‘@efti@ﬁﬁﬁ‘élg'd?% 136l sadifasdevel opnent
server connect e

by network 106 in Figure ese depl oynents are
i nt er nal whigh hastdstdésorermespond \Wbﬂéﬁrena@el@ﬂﬂb&e@ﬂldpﬂeéﬁta&cﬁﬂﬁt'@epl oynents,

ani ch would be @il 0 FRIES, i p%?a%hm&w;%r%n%ﬁé Hrch @@yﬁga@ et system
An exanpl e of an e e oy ment oprment system
(such asiltbPatedl Olhe dﬁ@@ie@lbme‘)t ntedlopnlbdtn@ttd mmomemtme&mp:l@@ntﬂdéorrdsplmmk 122. 20
The devel f s onf i r systemin
a useful %Wﬁﬁv‘a‘x‘ﬁ’ Eenacf Vglo?%'e'gre gg{ﬂ%glgﬁtan CSQ%EE Ofg%élafl \éﬁ‘ﬁ%\b@F@gﬁ%ny
activfti a&etmpnemuystememﬁde upef d;evelopmémmmstaunnsrrm; abdadd:vrewpmfcmrsmevdr Bdd tracked
wi thin the de min e f.orm of Genera tuples are
o dor od. S e DA Rk e UM S PUERD 1P TEVFRRMYK | oenti on.
tupl es aggtedd, améwoded&eteﬁtemal di:@[o@lmbrﬁtﬁ,twl"ﬁtﬁlfwclﬂﬂd béfk&pmyﬁﬁm&dde@hﬁﬂgﬁ;s to a

website by a work area. For exa each t may i nclude the foll ow ng
i nf or mat PEHIE p dpyplopment SESIER. AREX %’5"?@1 e&‘f‘?"i‘ﬁi%ﬁ?’f?%& 18#; F’ﬂ‘é‘afl | e

associ at gdeWphidn@sykeyi-(MRh 4€1022i 64, 1068RvEb Bduction KaVeér 1RDQiaRMRNIOT22. he
ext ended attrl but é key (al so known as the extended 30 attrjbute cl ass) .

For @Ranhedevelipmsntsygen ayponfiguredyle trapsfercfatarwighinthe syrdray in aseiv] maner
" News- Seﬁ'ntdr&) §%91r11tz§and thick W@bslt't@ deRIddHeA a‘éﬁ{'IH@s Ij)Qron&Lh‘Peni §s8f) stored in the

tupl es’ Key above exanple, "Sports" is the value. Thus, a
key- val uélfqzralaltlon mel lhdwséf:m@éymhwk%wmas dclexglenmenasystem in the form of

tuples.
Generally, tuples are ordered sets of particular elements. More specifically to the
25  invention, tuples are standard sets of data that define the proposed changes to a website by a

work area. For example, each tuple may include the following information fields:

1. Path: An area-relative path name of the file associated with a key-value pair
(see below.
2. Key: The name of the extended attribute key (also known as the extended
30 attribute class). For example, “News-Section” is the key of the extended

attribute “News-Section: Sports.”
3. Value: A data value for the item stored in the tuples’ Key field. In the above
example, “Sports” is the value. Thus, a key-value pair includes a key and an

associated value.

10
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10 RECTIFIED SHEET (RULE 91) WO 01/ 046861 PCT/ US00/ 32538 4. State: The
status of the tuple. For exanple, a proposed change to a website

repr esentved oby46861t upl e can be characterized as "new, " " noBRCT/say32s3sdel et ed”
or " not present " If information is unchanged for the website, the term
"original" y C te ion. 5 The
use of tupl es@l n g?atfoyl nSkal é{fliah%tﬁ Iﬁ Oﬁgjéarn?#‘fﬁafv%%ggjewgtggret@%%g%tﬁOV| des a
website nmi nt enamepeesamppd byz:atwpt@rcan be chamctcrld@dtaa“d@pl Oyodified” tdetetadilout t he
system 100 (Figure r.oduc e .S data is
| ocated, the |ocat P%t)ri’r%ﬁ'etr e{fl”ffo néa)('P%'sbeChaH%edlefgr fha = %g eﬁm gwgt?l ?f or mati on
may be depI oyed f m@aychiracteviuekhegtaaoXizh umchmtgsd ﬁﬁor&mﬂmﬂ at ed deI ta table
206. In this situation, a tuple producer 302, which may in fact be the
work area 202 itself, may package the data as a tuple and send it to a

tupl e desti nafHeQRe Sfltdples Mmueploditig aatﬁiacbtﬁlﬂﬁer&al@/ranﬁbhtexrnaﬂ}t pogides aweite St agi ng
area, base table, delta table The transferred to a

tu
rel at i onBRINEEARNEE ABRIIceHoD toérﬂ%daéaséetpi?é(mﬁﬁfég‘ F%EP‘E—} lfls(XStf)‘PqtoﬁZF'%‘frﬁé Ing area

208, for Taf18r Asleve pFHficBRRRh G s WHeR) @i i [bc§t€@hhealoéd€|bﬁl'ﬂvh@ﬂ%&ﬂls @eabase is
triggered by the 15 action of storing the tuples. One such tuple format is

i |1 ust r adendpys@| Bev.expmplenntormstionpmay, beT’EFﬁPEdlfroi"!sthF YorkaareagiZdo itSect i on:
Spor fné %&&Qﬁ?&kl@ﬁbﬁé st &n Ih'is(matraﬁ Jeube déjgeerr@@i /mmsy iﬂrﬁctbé{me" TUpI e 2

is ocal e: ext ended attri ute fromthe sane file.
conf | gur wdrki antac2 0@ hieelf, lmpﬂyebacl@@ thaata phtuplegné senddffo Béunﬂ%‘éﬂsb%ﬁé'é“ N’& 0 t he

speci fi Cs&ﬁﬁé%ﬁﬁ&& 8o o%m@toﬁag% argprs&gmgtagf%a @{ayerdeuzgab}&set@g fegpikon and

formattih es 0 I'sc bel ow. eTupIelTupIe
2 Attri bamtthaen H%atahsfdmcmo@trﬂnml' databage. 30 ¢ reucldaghobrs¢ newllf)uoﬁﬂw staging  Key

News- Secti o Y t Sy Woll TNl nti oned,
the rel aflrle%g%f* 0&5& %L%%ﬁp éfsﬂépﬁ%:sl'um %ﬁsagel a rﬂ!ag'%lf@%% 9{ %E%tﬁgtglgﬁg ar ea
208, 19hi ﬁd‘loﬁbﬁf’[&ﬁngﬂhétUpl'bﬁornatl on related to the base website information.
As anot her

el ation ase 314 rk.area's delta
tabl e, such a "etnﬁl‘)l'éh H‘Q[ flﬁmfaéffl ”S%teéggowv\ﬁ[ﬂt hc’eg?%?l ]owpﬁe]agﬁgﬁge\?gwﬁhde by the
wor K ar egecfige: Spbhe’ éxw@.ljai afﬁwuelfm meﬁ&e‘ﬂbcrb@/newmmmtrarz’o Tapld 29¢fored in an
XML file 318. This coul sent stor he snapshot
of the wisskeele: §FF F’ft%“d§? 69“ f)?(‘?i‘ﬁnﬁ‘&fsa’f‘%gpm&“ﬁe %ﬂ“@&“rﬁ%g‘ '%ﬁfﬂ s may al so be
format, the tuples can be deployed into the specific destination, such as a production server,

20  using section and formatting rules of deployment discussed below.

Tuple Sample Tuple 1 Tuple 2

Attributes

Path docroot/news/front.html docroot/news/front.html
Key News-Section Locale

Value Sports SF

State Original Original

As mentioned, the relational database 314 may be the base table 210 of the staging
area 208, which stores all information related to the base website information. As another
example, relational database 314 may store a work area’s delta table, such as the delta table

25 206, which stores the changes made by the work area 202. The tuple may also be sent to
memory 320 and stored in an XML file 318. This could, for example, represent storage of
the snapshot of the website in file storage 204 of the work area 202. Tuples may also be
transferred among relational databases 314, 316. This could represent the transfer of data

from delta table 206 to base table 210, such as when a submission of changes is made from a
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transferred anong rel ati onal databases 314, 316. This could represent the
transfer of data fromdelta table 206 to base table 210, such as when a
submi ssi mo of/oba@nges is nmade froma 11 RECTI FI ED SHEET PRUUENERF3SND

01/ 046861 PCT/ US00/ 32538 work area to a staging area. Using this system of

data depl oy 2 ARG RL! Oinf His SARh!of dRE achOARR SHEABRLIPERIY K areas

and stagi'ng areas s hat™ webSite-“contributions cdan be organi ze

t racked. tréusfempd betwryn wbkardas apbstagig ardes ouithht webbitd ¢comtribaitions casbé n filter 308.
The filter %Dbg a § sof tware nodul e placed at any point of the system
whi ch reXgMHAI A2 and sends tuples. Thus, tuples can be nodified
anywhere in tAnwpskeynshyamo %ﬁasdeﬁdﬂomyn fdtet grch eemtf‘&lenm& t"lﬁ‘lelﬁltbema}olﬁea tupl es

and y h ve an [ess n for t ns exanpl e,
one may S ‘i')ig F‘Yei ?‘B’rp(’#{gy‘?{;% Eh'cg'dfe@ls BE @%ﬁgd S%]g%!f'f’{?syears at a
par ti cul @BhusP@pRE cdnbetrhddfiedhnyhdre ar thﬂ@yteﬁo v Bdr naiylaltsmhalKaytﬁbLtt@ of range of
ages, thus associati n% each per.son th .an ﬁﬂ é ﬁ‘? rat her than a

B uivAGPa

speci i ctuglfeandapehave efﬁfeﬁﬁioﬁé‘?réraﬂs ormafjpr,@ PR RETW t e

devel opNeREmSY phraRIS Ky i9H b@tidularipersbhd Ugd ih JtelatiapaftRiuRr Peiheih kimeStagi ng ar ea
208 includes website files 402 which_may include. a sunnatlon of the

ext endedfiliertmaysapest dloweh Keyited range Pfﬂageﬂ ithup @3sariptingFarh BrsRvithelee x t ended

attriput g,%uﬁrpa\(hepg,agé%&gﬁcegef romthe corresponding files, converted to
tuples by a tuple 15 producer and stored in the staging area 208. The

tupl es st or edRéfprrinaéo Kigurgidngblatkediagas ofty vsbsitedeydenmaplisysiemp{dieurabl e 210
and ver Sgg{}fstr?tfe? ‘lﬁﬁnﬁfetqﬁtah Q&Eﬁg {eQ 2b4 ﬂeiﬁhé}gwébés@ ﬁeszlﬂ()% wﬂ&ﬁn?}aﬁaudé able 210

keeps tr ue and state of infornation, e.
ext endedswtrmatidnwt ¢s ex@odndatttlédes wntrippled by thedliffgrend wodk arease dbe PPéendAé; can be

seen in b et abI L I
desi glnat ?gsb G may ok %}(lewgq‘i)fﬁ)l"g%ﬂ ‘8%,- esPénraﬁltgltﬁéﬁg’ %0?1.\' gr?e'a tb ng)vsggw a(r?rlt[fJ I :‘ ingd 20
desi gphat pmﬂue(er arel stor'e':dl\/bd}'lé staging ated m8ecThcl apleg stateddmtheistaging ateB2D8 nay he base

table 210 can al so .i,nclpyde fields re info ti.on r Wor k
ar ea ZOZOWﬁVZ?dﬁEI ﬁﬁéabgi%ie{)nﬁlgd 3 ?eggvt]cﬁ’é'?eftﬁc%edr'n% okl {aglggfj]’% a?hrfeol %f or mat i on
rel ated ta@let2e keqRtaélboftthOpsh, by, aalus edd state vEinforrasta, 2 2exMtendad melbsict e. The
extended attripute be copverted to tu 06 organi zes
t he websFRmeitetkig fYRsS; %ﬁ’¥ed§ﬁél‘i"e Uler A CHbe 5 'Ez’asert%@.?ﬁ%%goo" dg%‘?lf&ar ea 202

Wi th respgglat Rclub&oh@ng d@ﬁ@ﬁh@rﬁ(leF%rlgzaﬁﬁ"(ﬁSIghdﬂloh i, PREeR Phodifiedf or mat i on
is contained that is original, or in unchanged from t he

ori ghal desigsption (bes nMB%H@t‘d dql¢fechdrsienttion fi-c-a Diby- kﬂéf’rlé"ée bk 2LaFenvalei ve a

snapshot ; Qf,qdafreat a,g@,g%f{),rn%pg%t prehe 210, which includes all relevant
information of a website. ile working on the website, 30 work area 202

will track chW@d@%reaneﬂwn%iuﬁ‘fsf‘éﬁe“ﬁW %S‘@P't‘taf!eét?yp‘éthztf@“tallmm&rﬁﬁ!qnon recei ved

related to the contributions of a user in work area 202 to a website. The extended attributes
may be converted to tuples. Delta table 206 organizes the website information, such as the

25 tuples, related to work area 202 with respect to the base website. For example, in the path P},
information is contained that is original, or in other words, unchanged from the original
website snapshot.

In operation, a work area 202 can receive a snapshot of a database from base table

210, which includes all relevant information of a website. While working on the website,

30  work area 202 will track changes made by a user in delta table 206. Information received
from the base table 210 will then be modified by changing the path, key, value or possibly the
state of the information. Once a work area has completed a task, it can submit a tuple to the

staging area for recordation of the changes. The changes are recorded on the base table 210.
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fromthe base table 210 will then be nodified by changi ng the path, key,
val ue or possibly the state of the infornmation. Once a work area has

conpl et edv@ot/e®ke1 it can submt a tuple to the staging aPerUR@r32538
recordation of the changes. The changes are recorded on the base table 210.

12 RECTI | ED_SHEE LE 91) . ange is
al so rec {]edcgangenls g‘?é{: ?rnadgi"a‘ba?ﬁg"g%%ﬁ%@%ﬁ@@ﬁ@? th-cgE@g? e changes
bei ng mabkgnpinaddiey thowkdstatioon. Referring to Figure 5, which is a nore
detailed dia of the stagi.ng.ar . WOor [ea.can reqeive an
updat e, sent g[%%ép{'%tof%fg'f‘ﬁegf.‘%'ﬁlglsgs'ﬁoa}f’ ﬁg)%}eggr'agfacm (t)ljfptg%?qgg'ﬁ aere@sﬁ%pghot of 5
t he websivbi drén dahreebivaanGRtate, sSenwinrthd fogm oftugiey éh ondartn ipdatsthe snapshot b
configured to update the work areg,, for exanple en request ed a user.
s S e eBeiteah By A Ddeod 14 onRiR e el B Pah P b ey

i nf or mat iRRvoknaka, HetexRass, whthrtdueaet Bluse Ih @ \pedertedrenttdinfent apdatesedsi t e.
This can be done either automati cal in response to t froma

[ 1 ! y or reque
wor k ar ed Workygipasare Hmjted @ ‘&ﬁof'ﬁﬂé’“éha%b@tbéﬁq gyt ﬁf‘%f‘ﬂ?r?:"ﬁﬁg‘i’ré?% so t hat

al | wor k2s&as TRis alRtichy bitir RutorkBicMBPS ih PespSiisO B 4 fRGueSAffdin 8 NaRskIed. .
Referri n%bto Figure 6, a tracker table for use in tracking internal

depl oy mehhis fagure pllgwsssysiers do mymiin GogiRieicysa Habal] work apag pisiipedifying@apl es t hat

exi syl N LG deNERRIEN St em The tracker table, for exanple, may keep
trackoof t%eetag?e namssn,aﬁsuch as the base or delta tables, the associ ated

base tabl e anRefetiag ta Frgure §, aviacker table fRsdse ia tagldngrgtpenal feployeneatsps e, as 15
illustra i 1 i 1 a 210
and o ¢ AR 18 ekl Bbles b BRIy Pl ARaRE Loy oA Rer A Be
tracker tradiketabla) for edaaplpemayrhetp tack efshe @bletames, suvhys the base andeliatebles,n menory

for use t he. te Sim ] ar | xt.er nal I t cur between a
devel opn@%tassé’?gfééﬁ?sg%ﬂ%annd te%“é%ﬁa%é eas"tliprqzzlit? ?N%%R%&J%hrktozgﬁag?%ef ggucti on server
may he t (metkael Hyurk agdsiagbldEases dssaiaaovitomnse tabRQ 1 Matdgithn thepdcddyment s may

be mai ntaiped at each end, of the transaction,so,that both entjties may

nai nt ai ntaﬁ’[‘]?ew{ﬂ@ﬁlbﬁw?‘éeﬁ‘f“t‘?ﬂ Bt Wﬁjsﬂ'gg&/té‘fc%ﬁrﬁ%m’ aEﬁE‘l"@ﬁ?% REEBC 'ﬁg}%r ver Log
t hat tr%ygehﬁg,taa{bunﬁ&gmbnaﬁ,r@gegyﬁ&lsgmaﬁx to the devel opnent of content
that is deployed. Simlarly a destinatjon such as a Producti on server nmay

keep a O i entSimarly.etees! deplaymaats thahoceHt bafween adguglonmep! Bystemandwant to a

product i @it R8Il d&inatid QR ad LS IERYN Krvdr By BOtradk@d byl R3king Mese #ansak@RRNdi Ng on
the individual system configurations. Such a history may include source

i nf o2frat Adpg of deplesmenshmanbe maiainedat sash epchafdhaigansaston pelaaicied gnsiics
depl Oyne%% nﬁfr?ﬁﬁ th@ld%lemer@ﬂ tor .“b@évekﬁ»%ﬁ@&krﬁ Mdy@lp i8%v&e o fhagvant or
el pful to externa . The logs

ot herw se epl oynent s ~may be in various
| evel s ofracketieg dntricT Hhat are agomast tq ttadsh dgpreant of econigpidbatringeptyededmildy) al ong

wi th 2 ot aRkiARBLCK IR R haFkds difdfh (6l WRith RGeS R Utick | | ust rat ed

inthe ta
that may be relevant to a production server. These logs may or may not be identical,

25  depending on the individual system configurations. Such a history may include source
information of the content, destination information, reasons for deployment, error alerts, and
other information that may be relevant or otherwise helpful to external deployments. The logs
may be in various levels of detail. The reasons a deployment is made may be deployed along
with a content deployment and may include the following reasons illustrated in the table

30  below.
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30 below. 13 RECTIFI ED SHEET (RULE 91) WO 01/046861 PCT/ US00/ 32538 Reason

for

Depl oynent Description Mssing in_dest For directory difference

conmpar i soavo ot/usseiel enment or file is not on the target (orpctusew3sssserver.

w

M ssing_in _src For directory difference corrparr son, the elenment or
not in the— uc =) —SEeTVer- SrC_T3 or—drrectory differer
conpari s ga orﬂég(dé’nent is newer on t?yég@\t/gl opment server. Src_is
Appl i es fé's'ih gnvc‘]’ést s —specified—For %Fcﬁf@cf?}? dnﬁ’ek §r|§oﬂ gri
el enent | 1S GFder on the devel opmnent sgre %Erorf‘éﬂg e o ﬁé;;e)nt
the sane name are of different types qf.gelenents e en ere
resi de. | For exanple, the elenent found on - one server area is a f
whi | e t hpretement —w th the same pat g, e tﬁ%ﬁ i
directo ylghgeﬁjgrcffer ent User is di ff%re%]ri t 0?@{1 q éﬁgaﬁﬁf oup
different. Mode different Perm ssions ere i Ze h Terent
file size is different. No_prev_data New entry |n the | og, no relatdg
exl sts. SE) fS neIV\}CPL Thef1te was SpecCl T]F%Pdl“e[dto 1ff'ex%m':éc’b h&) j e
reasons Wth other criteria, a ge e [%1 g rﬁ{},tg%t,%;
of a depl oyrrent in order to track sudh ep oy NS, Bbi'e
illust rat lsadlalerexanpﬁs of —a tog fite lHéS Y RS (éc1 ?,d FH et
a Serve fc e., either side may aleI J b E
kept on the ot her side of the depl OYNMERL Ji4er nthg%%% sy 'F ?r%ﬁ B
01/ 046861 PCT/ US00/ 32538

Type_different

Elements with the same name are of different
types of elements depending where they
reside. For example, the element found on
one server or area is a file, while the element
with the same path on the other server or area
is a directory.

User_different

User is different.

Groug_different

Group is different.

Mode_different

Permissions are different.

Size_different

The file size is different.

No_prev_data

New entry in the log, no related data exists.

File_list

The file was specified in a file list.

Using these reasons, along with other criteria, a log may be generated on either side of

a deployment in order to track such deployments. The table below illustrates and example of

a log file that may be used as a Client Log or a

Server Log, i.e., either side may also keep

copies of the log that is kept on the other side of the deployment.
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fileis
e

ol der
t he
wth

e
a

_'U) _"< n S|

S
The
d data
e

si de

Log or
at is
91) WO



Server
connecti
Pr ot oco

Mode (normal) Mode (nornmal) Protocol

Log Cient Log Server

Waiting for connection. Cient: Initi
on Server: Received Connect request! (1) Protocol Version (
Wensiwrel( 2. 0) OK Transaction node (off) TransacPCDUSonmBEs3s(
(normal ) Protocol

Lot [ W o

at ed
2.0)
of f)

(normal ) Host nane

(bogus)
Local d
Opt i ons
DEPLOYI
item (.
(./oned
Directo
Reason

Apr 29

conpl et ¢
[src_is|
Depl oym
system

Ext er na
environ
the 5 wA
in. Thi{
PCT/ USO!
users ny
The del {
so that
tracked

Host—(bogus)y—Nare—(forward_depigy)y - Namre(forward_deptoy)—C
§%€$%¥é%s to deploy (1) Serv E&ﬁaggg?ving item (./onedir) (
delete file 3.a Server: Receilving item(./onedir) dient :
NServér/: Waiticfonedndegiooyt est /  depCogir itdgted3jonnestioSer ver : Recei

onedir/onedir.txt) tnp branch] Server: Receiving item
Berere ReecivedtGonaeqt egquessiefldi ng: | ProtesabVersiop GRALBn  src_is_neu

Brosel Brigs 18I ded (0) Fi | e | ATMEMIPOROPEID, o di 1 eront] (
disnpachen FICP or ont) Gl i ent SORAFREED | one. tx(] Roason
N bhralcd. From a user o pptFOBIAGRTh 2 workc ar oa, L1
PHRERLGETN (ho-user i n a wof LoneheRERRY CL L en e

IE@%#gﬁg' h is a snapshot of th%mﬂk?ﬂ&ﬁﬁﬂ

c
E%t the user is working In and I s”

gwggggggg%%gﬁpmpp 15 RECTI FI

paped to ot her br
A% e B Ke&'i\/iﬁ’g[ il JoRédignapshot ¢
a and base

abl es may al so be

B & ReddiaR): &fm aRn&dihi re websi

(%?ngte page or padg
al l owed to make chg
-@1isEEScdl Bl drorittlo ¥pId) Y1 46861

anches in a systemso 'that oth

D CliehthOpiidlSdelet: fil@ 3tahei r wor k
used interchangeably wthin
Ctief: DBPIOYINGf Websites can 4
(/u/iw/cuan/deploytest/ deploysrc/dir3) to
tmp branchl

~
g
~
(e

Server: Receiving item (./onedir/onedir.txt)
Server: Receiving item (./onedir/onedir.txt) Client sending: [./one.txt] Reason
) [src_is_newer]

Directories deployed (2) Files deployed (4)
Client sending: [./one.txt] Reason

Directories failed (0) Files failed (0) [src_is_different]

(Thurs. Apr 29 11:29:42 2000) Client sending: [./one.txt] Reason

[src_is_different]
Deployment completed.

Client sending: [./one.txt] Reason
[src_is_newer]

Remote status: server OK
(Thurs. Apr 29 11:29:42 2000)

Deployment completed.

ient:
Oient:

Vi ng

ler |
Ctxt]
Thur s.

0)
e

es of
nges

er
rea.

br anch
e

From a user’s point of view in a work area, the system keeps track of changes
internally, transparent from the user. Externally, however, the user in a work area may view
the entire environment, which is a snapshot of the proposed website page or pages of the

website that the user is working in and is allowed to make changes in. This snapshot can be
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efficiently. 5 According to the invention, once files are created in the
devel opnent area, they may be deployed to an external destination, such as
a productwoni/essaer. The depl oynent is an open type of deprogenensis which
means that it allows flexibility in sending content to the external

destinati on i
mechani srr?‘f’ ate%q {gse?llhr%'?& ﬂ% 858% ? y%{;&%ée%ﬁ {pé* (pavlr? (ﬁﬁaa%?ﬂgb%g% i nt er nal
to the dthvalebﬁwemthesevorlearca 1Ihe'ldetta amthaeqr tablas m alko e usedsmaméladwbbyed is

dependent . n t he ica and

i Fect or visdmebrgh B paCPbiion e an FLERReGie B GmtEH bafGRele ka8,

di rect or ffibehthg depl oyed fromthe source, such as an editi ng area or some
other_area prior . to publishin a di rec r t the estl at| on, such as
a product i on A&PRE tPﬁ*é&mhf‘&&?%%ac @B AU preate t"tﬁ%@evﬁt?p'dg'? Alrett ﬁye'ﬁ'f%y only
the fil ege ddpRitred ﬂﬁan%@t&&@d&fmﬁﬁmsQMnﬁrhtprbdlﬂﬁorﬁd’eeveﬂe'W deﬂ:@yinhx&ﬁs drhei r
corresponding fil es at the destination, or_th si ze é‘f other in

ot her at eRentyReed deplpypentduch means fhat ially Sd};?f‘lbgﬁy ‘rﬂﬂrﬁif“gn%?ﬂﬁ‘?q“bﬁ’r ion may be

usef ul agi@nslefeditatiord SRl AYy RELEEIPIDymehOd i dQEndiBA. THRetEchaide updat ed
on a regular basis. It nmakes sense that updating a website would be a nore

common ofee axtemakdepioymenigprydedi e dhaa thst yseldef%ff‘ﬁlltﬁ&‘elﬁiat‘,ﬂk"ﬁ“&?"bffedvercont ent as
di Scwseghéoan W in V\@aahm@?a{ Q@pmhys&smhm%é SopHERH] FordRaffBib&skl ng Lo

Figure 1 ment of such a configuration is illustrated in a table
chart f oway toldeplolifédesaod flireptarigs isdry direetpry coimpargsonhAhis gptéonreuldcomparehat ar e

differ en{he dr}eab&%glglgélgﬁl?geﬁ fro %IE tthE 's&h’é e§ucﬂr gﬁﬁé‘d%@y‘?& ofr G Bl}l:lgr aq@aFBrBY”ent

webser ver, ure 1 ducti on server,
server lﬂ)(.bu()l:mglg ® mgnrecfbnoaehetdwtunahaueuqinots aqprmdngtmn senvett thatthosts @ si nrpl y

AN RTINS

depl oyedthaﬁtmrlcafrésponcﬁng ﬁles?athl&aide"shﬂtlsmmiethadatr)emem‘ﬁd o8 bther ia®thet sttribntest er part
however n, the veI opment

so it al i.s not d ed. File_.3, i I

server t Rantopes s GRUBRG: FUE SRR D fsseBLR TP dr g (T e
depl oyedfor websiies &fat veed Ird beupdated 0k reguldi bdsRI Eithakes #aAsd th@nipidtmgaount er part
file, so it is deployed as well. File 5 of the develo nené webser ver

si mpl y dtyé@wﬁo*toumeetm?rﬁC@*ﬁ@%?%[iewfﬁﬁ ogpgsgdio, posibly feveding@ptkdg W 30 wi t h

the ot he&ﬁﬂen‘t By GSakde@BLlowrivhiBh RaflBESnIPBEcagSAAR usdtull Ne devel opment server,
so it may be i1gnored. It is possible, however, to delete the f|Ie on the

proddetion seReferringia RigaredBravsmbodigent of shelrconfigationds Hupraskeia attablsi ng
these fi Lﬁa %Obﬁrﬁ?gfcoxﬁ%}a‘ﬁi}ﬁ 1onwes%a%cﬁmpmsrﬁ£t%ﬁerd,ffsem lpazymﬁme@d

accordi ng arison protocol established wthin the software
appl i cat atmbutehate dtphfyccgfnmeshetdqelommtwhmwer,@fg tskeer fl 4 ddgure 1go tRECTI FI ED

ST (R 5 LR FAER AR g B sl |

older are not deployed For example, File 1 in the development server is older than the

25  corresponding file by just under 3 days, so it is not deployed. Similarly, File 2 has the same
date and size as its counterpart, so it also is not deployed. File 3, however, is newer in the
development server than its corresponding file in the production webserver, so it is deployed.
Similarly, File 4 is of a different size than its counterpart file, so it is deployed as well. File 5
of the development webserver simply does not exist in the production server, so it is deployed

30  with the others. In contrast, File 6 does not exist in the development server, so it may be
ignored. It is possible, however, to delete the file on the production server with a command
sent along with the deployment. Using these file deployment options, the production server

may be updated according to the comparison protocol established within the software

application that configures the deployment of the files.
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revert option allows the production server to revert back to previous
content displayed on a webserver. This option may be useful, for exanple,
if an upcadel/owms@ website was neant as a |imted of fer oPCT/&t0/32838

possi bly inaccurate For exanple, if an airline wanted to offer a low 5

fare for a Cez&rE {){lﬂg%pﬂtuon I &%Mg%&?ﬁﬁ% tthé is b rdWRFt oftidieeie 1t could

first deploy up ate 83 Uust ng- a de de ynment as di scussed above
to produanmﬁoﬁpmaﬂahsﬁamemuaumsgwﬂﬂhgwemébﬁﬁpemVMNﬁeﬁﬁ@%éﬁpmﬁﬁﬂeé peri od

for the S eCl! gr '{halsr OS[{U-OI’I ma&r%é lu%f?@nfo Eehlfraﬁ%%tée t%%%ebtsﬁ)e ngqn?g'lg{z{sgi' nal

of fer. Fever on content on e web woul d
revert b.an&(d dferohthaowasgiossbly ﬁrapcanraué fIEm example,rifprt diding pyemedato df’?ar &loyf f er .

Thi s y.al so be usefuyl, for rrect st ak [ , i1 f the
new | g:/iv faéer@f haL AR ﬁiggﬁtgﬁloﬁlyt%ad‘ Joyun IL{?}Q? evséep(rtt Co\"lg ﬁr{:% a | ow t he
airline fiRs agmg/sa&fant deploygientds dtsautskedtaboteh.e peoducg m@lecxﬁhfme,ratsamheg

t henmsel ves fromfi cial lo ef er.ri to Fiqure 11, a scenario

i 11 ust r at’FbRfeoflerd Fﬁ£ﬁ?w§$”t F?@@qu %B?Yﬁﬁ““@m%PrTﬁ§§W§388W|n a table
chart f opindl Bffei The@tRAGpITBNVoulMIE fust ther. TaY edriten®pi thewebsvauliewed, only 15
ol der files or files whose size has be n eﬁanggd are g g ¥ﬁ8 File |l in

t he deveP%&ﬁ%ﬁF°§éW9@?mcﬁﬁf@W“P%tSFHE @ﬁa 4r Shis 812y 85p 8f fi1e in the
prodygt i gRrMeRSLmYelke. FSr e@!@rﬂbl@)’l?ﬂ\e new Ndve fa'r@wbsﬂnﬁﬁl@é Fyaﬁ)t:) 16w, thdevéef aul t
function di scussed above, which did not deplo le 1 because it was

ol der. Sfumcticarmgy altowibe wrlrmtt%memlﬁwgﬁveﬂﬁaf %2hq ¥ightd [ st'difed to repl ace

its cou EGEial fsd S unchanged in both age and size fromits
counterpg%ﬁ&gﬁﬁﬁ}n§l hg 2% production server. File 3, again unlike the

def aul t netho&dbmmgMDF@deﬂﬂcy@dmbec&ﬁgeﬂwheeﬁmbehmﬂﬂéﬁﬂﬁﬂﬂéﬁ3mﬂﬁ1@he
pr OdUCt : qp ﬁtra%e t&tﬁ ?Aaﬂ% %ln%?erjﬁwd%némt { ﬂtlllesre{; IR)]'\ %Qn\;o(ke& %ﬁl f ormer

cont ent, ept Intact I'n the prod u tion server. File 4 is
depl oyedoltier filaeor f‘pesmzllwse bienhas deencshangsd laepdeabeed tRsled ow thealepdopmenh t he second
met hod, as it

Q. different.r In the
first metHEd Wvﬁ‘é‘sé’ﬁebg’é%‘t&&’s”ef%" 'é'ﬁgqé 'HyhefprP i ‘fvetﬁ%ﬁ' é\]ss %ﬁ%gged in size.
One r easQRisfiih chitast aabe d&&uﬂﬂfa’icnom ﬂlsctdﬁsbddacb\& ahidh tidmet depboyttheFikaine, but
t he content has change si ze, t o] av n depl oyed
S AL S e e gL Bl Bl O oo e
devel OPMESntcpEArY 8ihcd i@fs uﬂ@lﬁiﬁé@qﬁ bt dge ardtse@ fiohyitdouhtbas (ﬁ(SlIn&I’H theFigure 5
shows deploynent to the productjon server in this e gg P ? but ,

deploysd brgause thg file

agai R0 f Bioditionseraer Filedsagaip wikgthe defaylt methodyds s met hod,

one of then3NIlR ﬁ’t‘@(ﬁlcﬁ&\ ééRQiafs%loQ} dSlf'léel RS nfXfholi RErePERALIGIhORA&AT VEr W th
files that were created on the devel opnment server. The opposite goal is

desi red ronterhdhselderite imdepion tacemﬁb,@rpﬂqceorsseﬂ@ésl: ilefbis désépzéﬁd to et he
producti BI&?ﬁ&{oKEQWeH tB cQEt?§ };thmhetsgg Hgﬁlowaa% idgdseh ad rird the later

versi on. erefore vert|n er version may require that
t he fil entethoddpit ﬁydmfferéfh ©as@Y s tretm fisuinethod dlveenreose yas ©oeaid agyfidgithato si npl y

ol LEaNGLERALNT il e Gt kbR e BEma bR ot b nBERTHELFR SHEET (RULE

the content has changed in size, then the content may have been deployed initially in error.
From one perspective, this gives deference to the development server for accuracy and
integrity of the content. Figure 5 shows deployment to the production server in this second
method, but, again, for different reasons than the first method. In the first method, one of the
30  goals was to update old files on the production server with files that were created on the
development server. The opposite goal is desired in the second method. Since File 5 does
not exist in the production server, it is presumed that the file was deleted in the later version.
Therefore, reverting back to the older version may require that the file be deployed. The

system could, however, be configured to simply not transfer the file in this case. Similarly to
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WO 01/ 046861 PCT/ USO0/ 32538 the default nethod, when a file such as File 6
exists in the production server, and does not have a counterpart in the
devel opmamo overcsar, the file may be left al one or may be Bet/eseB2sis a
separate command. If the concern is that the producti on webserver content
will not, ful vert, ba v i . i.f the file
is new, %‘FH 4‘33’ Fﬁ ?’I“éhe\%ggf%c ﬁ:lﬂ:’ (gszds tﬁl I’?aéo[9 P%&Pﬁiggve?%ugtg J|;E:t(§rr1lbiserver

t hen t hehsy atcemtemyrt bﬂh@dm'éiogmmﬁderlvcr, the Ifidst ma)t lb’ﬁ’eleft iloge apoay bedbbltembme nt of

the other files sent  f t hen the

be

file my?SHaRESMMagdy gfrﬁlé‘? (ﬁ)"cqrf‘l 'SE%‘EH ﬁ}?é)lr O‘Ju(%t i We %{tv Frc?(ralnteﬁt‘f/es ma
depl oyedrelvén bzkwrtean sldanyrsidharige dontehttitths ifikeds néw o lifahd fileavas actname dat e the

fil Th be, h f It and 10
everd cORRE o PORIEN Sy 451 B el R el P B Bt & vy

desire tgepiyhfht SRBEHAEr filds@omrfof thE @Fersion Olfehialsadt Htoncéra, therbike fike,maet revert
anot her fare back to an older offer in another area of the website. This
third co?ﬁ‘ieﬁéﬁmaﬁh woul d then be useful. Referring to Figure 12, a

scenari o il ugtahathéMGnRERatRNDRES Wﬁedbialo?b@htlﬁ:r&@@ﬁy Qiéh i@ siz% of | | ust rat ed
in a table chart. As can be seen, all files oyed to repl ace

their cothﬂfléfrﬁpfathq date e didgovasgrragedt ﬁé'sc&ﬁb’é’ell@l’_fﬂ% b@%ﬁgﬂ‘e defmltand) y when a

Filegxi g E&F@Dﬁtl&? RQﬂéﬁFabfén Fgﬁéx\éﬁnblebéﬂalﬂﬂé V\JCGSIITC %Mﬁzﬂ@@ﬂ’@r% ecidlérver,
the system may be selectively configured to either [eave or ete the flle

f r om t helowsr faksdn bemareefites webkie yateRyrsiranpienfarediack wéqulqeéeffer"earwé}sr oyed
depends o] d
p Lrg Qﬁé% wggsnla i Wl;&oﬂﬁ%%éﬁ)ﬁ R th&6d dégi%g Rg?‘ﬁjgﬁ% ;El)gﬁ[%dr%g 'ﬂ%{)e or

ot herw se I'n ac ievin oal s set out .
admi ni st scahayio iilnstcidpg mwemg)otinﬂeetsof smdtmcrodﬁg'gamw i Hblst'rawblntaitd# chatiesa file

grevg: ggﬁ;téaﬂ Igersr\/ glif (f:lleg ﬂg& be ﬁﬂoyeg norte ng t%) Y gc%u}qterﬂartgs XE%Y whgn & Szlty %ed O n the

1 on server, .g., 120
(Fi guse thesapé. biatilarigevheandile é)d‘\stﬂheheqnhmdtmsresﬂveobuttnbmnlthwmelbpmentdur | ng

depl oynent en a file is, exclude
treat ed safé"qr’\fl\ﬂ? fysE?Bb@aWbetsleﬂ Wy an? g‘ﬂrﬁ‘?Eoeétgf‘ée%veloegﬁmeg?ﬁ% ﬂl‘fnl y 25 on
t he sourg,@d,sdtgg,seraad a "delete file" commnd is included, then the
corresponding¥flle in the productiaon server is, delet If.aﬂgelete file

o)

command i s nothespRtrt inghichibsiiger dppired depgndsin P@Hé’"?‘BY’VrCé%ap'b PAG file or

di r ect or Yy dnRiel AeRERdigRbredl BEotAG sk RaddIANn 8éHi&ing the S6i®s RKXGUTBY the shdian
production server. Referring to Figure 7, such a system 700 is illustrated.

The 29st admingoator incleplgwisg flegepersping rthasnesioperhepadile grdierigiyse known as a
depl oy Cle)ic%tegslteﬂ?lkt de? Sggd Gk | &'B@g(cwae&i&P*h@ﬁe&éldp%n%@eg lel,qpQri es

production we rver al so nown as server. The devel opnent
server 7 guray), e wodicliguseagr.tee. dﬂeéﬁleurahblo thseaqus content, such as that

to be depl Oye](lj1 on(e) %bg&%glﬁ%tflth%r]n\seﬁ{@/neHurqugrﬁc}e gﬁlgxﬁ \@hé“@}]lf’lls Eseexclg&% roduction

server 704 i< CoR 1o recelve su oyhent rom-t veI opnent
server 702 deW&@npnhoshnwar; iom trested asaf it A0 nnagmstntﬂthId@nmﬁle avexpipdesl dnily es and
asso% at glgthglsgt?rgé 85(1, Ghd a J%ele? R gorr?nqgld is mcluded then the corresponding file in the

production server is deleted. If a delete file command is not specified upon deployment, then

the corresponding file or directory is ignored on the destination side, in one example, the

production server. Referring to Figure 7, such a system 700 is illustrated. The system 700

includes a development webserver 702, otherwise known as a deploy client, that is

30 configured to deploy files and directories production webserver 704, also known as a deploy

server. The development server 702 may be configured to create and maintain content, such

as that to be deployed to a production server that hosts a website. The production server 704

is configured to receive such deployments from the development server 702. The production

server 704 may include one or more files and associated directories. Directory 706, for
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18 RECTIFI ED SHEET (RULE 91) WD 01/ 046861 PCT/ US00/ 32538 exanpl e,

i ncludes a branch 708 that associates files 710, 712, 714 with the

di rect or wo oBo4s8é1ar | y, sub-directory 716, which is associ BCERUSN/I2R38
directory 706 via branch 708 includes branch 717 that associates files

Lo, 720 thskind 13ebs Gt SR ey o MR AGUAD, DD, YROGET MELirecfB. | ot udes

correspon i ncludes files
associ at Schnmly hu&dirhtamydf 16.ewlticr iy assSkiated with mreqtmy r7@65ple heiinely 7@ubeiideect or y

716" inc [1esp ond| r
subdi r eck8?§‘s77q8haéla C'at\%f ? 4 W%éﬁe S}'%R 598 exc %élg&?o rI;l ?’rﬁlb?eélveerl pl oyment ,
and fil e7(742:(aclu&esfcuxrréslpemdm@mg:etoqm%othadmtladiesm‘ms Moﬁllzjeﬁl%ymamd wobh files

718, 20 are set xcl usi on,. 8 nor ed
Corre%po%ﬂ ‘516’“!0?31@4 ﬂéﬁ’cg"esa%d&gesa eﬁtc%Fygﬂr(f g‘f@’d?ﬂs cd’érle%’ ad'f‘%f% command
transfer negl 796t hn thiescel@ie] Qpoisiors @rovaeng Aith ﬁlé§71307209@re alchalebdomdvant ageous
to excl ude onIy cer ain files or di ries fromthe deve n server
702. For Wﬁﬁlba“da P %)‘JFF'éeéf%geﬁed;febﬁiFgetWt Hppr gepi@%’ﬁﬁ’ g?thgﬁ)qgie]llgs coul d be
excl uded7y( 4050t For@RALAYNEN S rrespdntigiflls7 15U Qd%ﬂo@&i @dr@Sponding EXcizodrd. Many
different scenarios are gosm bl e when excluding different fil es and

di r ect or feletedaccpidingde o Splsisinsonymnddiansiersed ity B devslopmsntiseyst @28t and
EXENMph ar 1105 ¥RS 9%@9&%&[15 R&bivgl B9y EdrlaRrildd R mrﬁdﬂl'@rle'k%o%ﬁé b&RlopAentsi de of

the process, such as a production server, is illustrated. This is a
scenar i oserwhi@p lfqueémldﬁ, adhzie direstari gloag with i assedatedibles equithberxgluded oprent

server - 8@z, dggnoyl:ﬂ % S éyaa%ﬁ.rec%?ieyn& 9&1,&dg§mg<atffe9e{hh§c%m;s 204 side. \When

a correspondi I rector romthe source, such as the
devel oprrpmmbimvhmrexﬂ@dﬁng ﬁiﬁkreetxﬁlsst andgilrbctbleescat thdidevedaporept sgrver A@2. desti nati on

side wl| I[Qgeil\éwﬁ%c} 1|gur68 arfd ex?rﬁﬁl\ér rs&stéqbgb(?g)r%ﬂgdsnggof]ﬁ fﬁ&%%‘ ng file or

directory 20 alr e es are ignored on

t he psodd&tihaionsile \vethe pratess, slunh hineprodncampi;ee\;er ds iliesttavedy THGGs b peehardes br anch
807 associating files 808, 810 12. with the fi]e. imlarl

sub- di r e®hgF ! %fﬂd'r (¥ AledGhTel aaﬂz&fTﬁ%{cﬁé‘)p&?ePL“{V&F g’b"{;]b&t "Il?yéxgléfﬂ%d br anch,
i ncl udes onlhFRACHPrBdRtias s edr 804 sge. f Whesa &hGspoBdiBg Wid di dﬁrhdtsrysudbpdiyé@ct ory.

Upon depl oynent, all of these files av@ aésocl ate ({Bectorl es are
depl oyed fiaintthe wuEcecsueh asthe AevelgpmrRntFERA0R. e exise SO Brf"Server 804,

hovever, gtdgMion’sRic Wil BE SebrtifdnCERbIvdvet, vkt fshn6 cM&B&fdl% filt SEURSRE above
and il Iustrated in Figure 7. Corresp ondi ng directory 806" al ong{ wth
8

asso@f at egsofrie|og 8!l giigose deglpged, tmaezﬁlewré ignarst 8y & prefdusiinnesrveedds: da thethe
product i g%@% WRe rg%ﬁblr@mdbé Brith 897 BocidtRY ﬁlés%@k Lad@ QQVV\VnﬁﬁtR@ﬂQ' ng

di rector ssocl ated correspondin 818'. This
di rector fblrmladmgﬁuwdumctpltysslés&i@cﬁswwdfwﬂhébe laex@rm@dwcswn@ hrangly, insludes on

server 8§Tahch%'agsogst.ggﬁfzyﬁféws;ié&ﬁmhlrmp dﬂ@&w%e dTpT(gwf QHYEREQN server

804 may SO I N nore directories’a ¢éh as
subdir ecﬂms yndBa8ocidtad/diregtobieaare hep®td withbutxsslosipmt Eporfdrtied aBhg, 826, 828

%ﬁ 22% hi 3 rO%HCbtl%ln Egggroé’ox ho%ller\}grethg)h &re (ta’reatecl & ?fererthy thar the Wen&rid &rslcgllss% a{)(ivlees that
and illustrated in Figure 7. Corresponding directory 806’ along with associated files 808’,
810°, 812’ are deployed in normal course. The production server, such as illustrated, may
include corresponding directory 814’ and associated corresponding files 816°,818°. This
directory along with its associated files, excluded on the production server 804, would be
30  overwritten upon deployment. The production server 804 may also include one or more
directories and files such as subdirectory 820, having branch 821 that associates files 824,

826, 828 with this subdirectory. Since these files have no corresponding files that were

deployed, this directory and all of its associated files get ignored. Among many other
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depl oyed, this directory and all of its associated files get ignored. Anpbng
many ot her 19 RECTIFIED SHEET (RULE 91) WD 01/046861 PCT/ USOQ 32538

advant age®0 ot/tMessiconf i gurati on all ows a devel opment ser verPCBOR0nsepl oy
certain directories and files, and | eave certain other files |ocated on

the prodygt i an. SHlv c%ﬁﬁgq {H&% augiﬁsaeaervmgmm s{avgtys 08 tQdepinyt i dﬁgveérsegurat' on

900 for &Syt em ustrated, where and ‘di'rrectories nay be
excl udedaruhﬁlbs;lahd lsascenhin other ﬂlef)loeiyﬁfbmthe m@dmtmpﬁ@rmr atngebsever 902 is

cont i gured. ¢ QudeR o1 Kb eD 2adhIBRLR0L 85 FPuRPUEH AMAREALE0S and

i ncl udes direc Kavi & 5500|a es 908, 910,
912 and fikslasd dnmtoueymg)lue WCtuIded trebath creistoﬁthy de;ﬂimrmmpbcndiqu]enh rectory 906’

along_with corr ondj.n be depl oyed
s n ime vepsec 3 Froahile B3RS FlShdAisSRaPe riaairuedispdR. 5 ong vt
cor r espomdiudes dlfese) Floadyving b ®fanH 907, thﬁJaBsoclam&nﬁlkh%iQ 980,912hhd excl uded on
both the depl oy rce and stina are excl. ded and..i gnored
Upon T 6CBITFGO A+ HUBITEy e Va T e S L A
associ at gdodiktb@8les bwL 9187, @1 xaAUEaRplogedd ashdipt of dogfsé. HbwaRr,0on bot h si des

of the transm ssion, Accordln to the invention, r owhlch data is
to be defdTERRD H‘&ﬁ”%’%ﬁ?@’c?lﬂl ang Wft'i‘)Foré’*ﬁ%Pr?B\"g ass@ﬁ‘é@fi% :Feé 9}5%’ oAt servers.

Thr oyghou @ ewbdefé%\s%ﬁm@aﬁpk@mnmhme BRPASEnatidR 2FYAL &AudeLRoHERAt S can
take on many forns. Deploynents can even occur in reverse, where a

product i Bpensreseidng the gemigxnant at taqprpduystion ennves 104. Tray al&veir@ﬂlaésombtaé kleso a
devel op are?%l.Ya%B t0 gﬂlﬁgw Srr( bteiot] sn%eogthg@l%ﬁ's%lés@o phere it is desired

that the devel opnment serv . or otherwi se nonitor the activities of
t he product i oAcetivgto. theTingentipadkrgets tof wirieh datmis th beodeploaed caabevpeciied,

ir oot " RS TIE B R RpARHbE DL N ARbu h Yep Jor SO AN BLhAD, 20 The

target o ypl Ca needs be Tdentitied exanpl e,

depl oy nemgstdng daplpymdnmctanmke&emey formucbe;ﬂsyrmnisseaaueventd@aur imcesytrse,a websi te,
woul d ty i cal ort nunber a server na i s information
woul d a ot eintouiynae Salr b STl Bl £ RARIERARE Gl el Phat s on
basi c cr kdredrl EIhIsYrEHbe@ukérfull’lﬁquttdhaﬁb Wﬁleré ftagdebiedd thiatiiee dleEIblbrﬁent Sered ek er

net wor k. Accor di ng j nven data nm tjﬁ% oyed to ymultiple

targets QSOtF?rUHﬁeé‘Qé‘ﬂtﬂb %aqtmf&w ep@%féloaaﬁfar fE‘éC&‘OE‘ 8isissubl i shed,

t he dat a;kmy¥ HEildeRIQYi8Fidul 6 wb@ld be xekVihtFor sacky BhTzufiopr oduct i on servers,
for hosting of a website. This is a valuable feature that nay be useful to

websi2fes t hat ThumigesHf adsploxment SypigHy necdhiedis identibedaliar §¥Amme: adi f f er ent
geogr aphhﬁﬁ& ntié?ngiooagﬁod@%n Lehat, suapislacéerv@.tthﬁrhostgléweaa%l\%uwry Ragh i ndi vi dual

regi on specific to that ga elng leto deploythe dat a
to renot eeqlum@aporgnlgnlﬁqr@nd ascz?s@rsamglﬂnm mpinn wewdrlifivnige deployirg snident i on

woul d be, 1§ y&gg[ﬁ{l\ aﬁoothw&ﬁnmn%mc cﬁég.agﬁga%ﬁasqueq thtrahidt& d8Riidnty tO

geogr aphic rali ze e control e' s mal ntenance and
a computer network. According to the invention, data may be deployed to multiple targets

25  from a single location. Once data is authorized to be published, the data may be deployed to,
for example, a number of production servers, for hosting of a website. This is a valuable
feature that may be useful to websites that publish certain amount common information in
different geographical regions, but that include other information in each individual region
that may be specific to that region. Being able to deploy the data to remote locations from a

30 single location according to the invention would be very useful to such an application, giving
it the ability to geographically centralize the control of the website’s maintenance and
development.

In one embodiment of the invention, an application is configured to access a database

without the need to search through all of the website hierarchical files looking for attributes.
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devel opnment. In one enbodi nent of the invention, an application is
configured to access a database wthout the need to search through all of
t he websiwe ottv4ss@r chical files looking for attributes. 2BPCRESWRFBD SHEET
(RULE 91) WO 01/046861 PCT/ US00/ 32538 This is acconplished by selecting
at tri but §§is(€acdom mtoertdertcar% drirBHEER)g. teszter@e@raaﬁartts) r@t&@retat whb¥ir mat i on
rel evant to searc% The attributes may be converted data, such as
tupl es, informatipn eelewart te segrohing. The attrébates By be carvertethip dptassaichrasupjes. mor e
easl 1Y ang BRI @gttt{dﬁ@a@é O alaRE ) e bokLeaSitSAMTonfdichliacki ng. changes
to a websr a user at a work ar certaln selected attributes
are sepaset thdn SEiThgsdise n fragxi INESe By e ma pusevatdewriamrea,e|l egant
@qu'ha dreifily hredn frakingeh ar\hhﬁge e by tdeworia I
conpr @mi i wish to
ise 711 SeEielER bl n e phER ARG iR A5G s FEHRE' FL PODRETRY 20
remain opkegaranrdnprhmrsﬁbbmacaﬁle shstere argl/a dagabagsr K)rgamztatlomstmarx' wish tesusof files
fromthe file syst ins n be
easily 3&11 Séﬁt8'8¥ Qllﬁ fﬂeﬁvceantr gﬁ'n?aruﬁ)e%i %g‘% g'teggltr?apaﬁ r?'lm?)f?g a?‘éﬁ‘%f‘te' %ﬁe t hat
10 al | owse taasy td wbnks;vrtho Areiboes nfﬁlreﬂﬁdndwoﬁlals)smnheaﬁbfsmt;eyted denddtdbiased and
searched u rat ended attributed info n that can be easily
ocessed by Ll ahPh e TsstuEe. Theisaipsphg e eI RA RGN IR or o
theseof i hBSwd for fmde bEognteihéd anideio bbyastlh édentificinint @mchewﬂslﬁ@sapmgani zes and

tracks nodifjcations to a website nmade at a rkstatio This allows for
the or gaﬁt"’z’%ﬂeﬁ&ﬁ“l’a‘ﬁ?ﬂ’ ip a'E?(tioiﬁ‘dhaéFa”ctﬁaeﬁﬂlé’sacﬁeéﬁF Jeae Sé’iﬂt"é‘reby concurr ent
users. Szl MY trafdedtha tradsfd) OF @8sefays ibtalleRbRTemMied bameamteutrxtre and

transferred anong the systementities while the website is

devel opedhichpragBenay t@ﬁlbsdﬂ?dr@??t‘o'bsfto £ LS TVRAGE Rithworkstaliqm o %fﬁ&]waﬁ%ar at us

for creatfen@oaniAR atreacraﬂgiorﬂl:m@ga fadid % aUsdoie: ByldRéideRBustR. dBRLOYI ng dat a
i's provided. The nmet hod of ~ wusi n‘g tenpl ates provides a highly configurable
#

vvay tld capended attdlelites reaycbegenspssnigdetr Ul ond sensieored pmpn e SYrest MO ar e
devel opi Q%;l!‘ﬁ@%ye‘b S is Eg]e @gppghal so provides for the integration of

captured data wt er_appllications, and allows a systemto centralize
admi ni st rat i ol anpther enwh@ldsmetnéofahdlnw%l%ﬁegeethl@sangﬁpparﬁwaoheneatwgr ds, one
exanpl e

a syst em?e[montlggs alﬁhiglgr\agt}‘lca(?l& %lﬂh%n{ FaLYh geéa%}]gng'&t ik g%’@ﬂfeh o d et‘w&?ofab' lity for

enf or cons rocess an nmar ntai ning a
website asmgtgmpidtetsrppdvedmmi@t}monﬁgmablér waploakpgrenet dné stspsedatd infporteddepl oyi ng

25 dat.a i.nternall such a i.n a cki or,e stor 110
72 023 PG T U B PEr 08BhB0 Bye Brdievs PBELGHRGI
Tenpl at eeapmyd adts aith ethesgiplitatiend, emmlotwy aaym\gtodamahzdeMmmaamamff asuch as

production servers for further consi stenc lﬁye rf'r b and
i nt enaREBSIE LS PEAETEN 1AGREREPRS REE TRl B heo HE FroPee
ef fi ci enfidyntonapinegbilibefor faistnsweRAfoRk okdiskmt plocesskatfear deeeIPpiag endpr esent at i on.
This allows the data . to betra ferl‘(ed, ,
maintaining a website among multiple workstations. Templates may be useful for deploying
25  data internally, such as in a backing store, e.g., backing store 110 (Figure 1), where data is
stored for access by the various areas. Templates may also be useful externally among data
destinations such as production servers for further consistency in website development and
maintenance. The invention accomplishes this with the templates by efficiently keeping the
data separate from the data template presentation. This allows the data to be transferred
30  separately from the presentation so that the data can be modified. This also allows the ability
to allow different templates to present the data. Furthermore, the invention provides for the

extension of application tags so that a user of the system can add tags to the website easily.

For example, a user may want to add a link to a database so that the database can be searched.
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30 separately fromthe presentation so that the data can be nodified. This
also allows the ability to allow different tenplates to present the data.
Furt her mwe p1/64s861i nventi on provides for the extension of pappbéoczasison tags
so that a user of the systemcan add tags to the website easily. For

exampl e, 2 USEL RN, W3R ol OB Ach bRl dni dPiaBARS BByt abase

can be searche (RULE 91) WO 01/046861 PCT/ US0O0/ 32538
Accor di ngnd- uBetShmyi bewseprrato fromtthremeahapbr for dqﬁmhamegmemmcec@fghwmtwat a

tent f f th
conten li@n ﬂsg)llla?% STM?chP?Ec@ﬁ@E?{O@’% gor étheg\sqhmt%d FEE%E%PHQQL é?'ihe% a 15" ng e

appear ance o is architecture all ows
for the uvaptired amidstcrrai Usirtbér atlatvaa aser mdeﬁhedtﬂ@teat appeargeps anddhavimds fror ed. |t

furthgr IIovvs f ] jars for 5
the oame tiarhe g0R LT bRSLE holPich it or ARARH ACSRT L ADAEI 2 s
di spl ayeche d@aaecaptdnai da¢ @nfiguredptdustazel] according tc oddta gapmtedtempdhtfs wrobd

accordin a ca re tenp ured for
use in ag?féﬂﬁk%l%étﬁ Caﬁ‘H’pa g%{ 15° 0¢ ov?"oé% a"eam?%e@acfiagore& m%ﬁ%éata ?aé’ﬁ"? B& can be
di spl ayeganvtieal ifpl36€ i pteseritation Mgphites . Eniﬁenttlamplateemylc@tnmamyyiepjpyddmﬂal |y

depl oyed ;to a _dat abasg f.or sto solation of t at a at from
Che. manngfehe i otrer T e ah e Ghat R BImEay i ByrsHT

mani pol ahilews Bf eds Bepi@infent AhdinganiRi®tioh 6f @k dfta.aThioRatukedlsd dMRws Fdrebd bi | i ty to
depl oy captured data according to di ff@r ent presentation teppl ates,

Nbr eover ﬂe’l“P"'tyatodléﬂ’la)aFftputr%‘lﬂtaa‘icéo‘?%‘gé% &erentpescpiation emplates. Mowoxsh toul d

al l'ow a ygefault f}nip'fﬂ@é"’fs cﬁ’&.@@aﬁ@ dnfReEd, a%@féh%uﬁl@flo%bﬁér&@ ifpRfda@nVitiday el opnent
skill. A user nmay sinply input or data, then deploy the resulting

cont ent , hayingasy wqbﬁléerwanemydemlom%ﬁlﬁbu Ay'sermaysspmw dpuperapeditndpiigtheki | | s 15
are neceﬁ?pﬁ?)’e h%&é’sﬁl‘ﬂ”ﬁ E&knt, lefnd IIREI%BIWJF%QtCdeNH%PM ﬁ@gﬂahﬁl?sl@rse stored

in Extens rkup” Language I's"an open standard that gives
f 1 exilbi | ateynecassaricsapmdat i ng text uaI and graphi cal data. The use of the

standard al | oS, G @00 ABRhert Qerkfiide SarlGbtcd i EQbhstiaRlb gy Stem 0

capture data and store fa content recor is data
cont ent (XMMD(MROS amnnan anedafd than gikea flexibilitypineserposting texti@h@ridagraphichht is to

be used t,0 displ ay An X t enpl at Pl SE and
defi nes fjﬁtg lr[}éeﬁ SrOf Fhﬁ sm&rﬁal qry"vs ad)N%‘ arg%"nggt)tg rv]\g[rl?e (Eeﬁn‘ratloh%ait(s‘\ wsa s@ﬁ&%tt(g A
wor k ar eaapmy dae lahdastdsrea il ¥oMI0data afntentidetorp lfide. ﬂ?hmﬂmt@hteons &asml dat a capt ur e

tenplates t d in different t Th t L enpl at
oy 8D aeReimiae Mo Rarkeiion cruaniyt B SRtk ErTedrdhiAl XS Gm by

a syst emeneprtOfiktis Bép@§epara%5an-ﬂhi%ﬁﬁ@ﬂh@’ﬂﬁnrﬁf madiadh thédAa vedtdat Bl‘p%erﬁﬁy t hen be
mer ged vmththeterrplate roduce f'q'xgﬁ Such net hods of nerging
docunent §n AMEb RagS &WBWretad“ YHga@! TeF@H' yliiple preganfalign é" Bgr ammi ng

arts. Theaduirk €ntfidted H88 uRQ idl@ipleRYEspplictieRd) athede Ffictersitéhifisted Maydbe dat abase or
ot her storage neans.
designed in a work area, or may be standardized within a system by a system administrator.
25  The content created in a work area may then be merged with the template to produce an
HTML file. Such methods of merging documents are well known to those skilled in the
software programming arts. The file may then be deployed internally and stored in a
database or other storage means.
The HTML file may also be used to display the content on a website according to the
30 template. To display the new content on a production server, the HTML file may be
deployed according to the methods discussed above in order to update a website on the

production server. Since the data is kept in a separate file from the template file, either the

data or the associated template may be modified, recombined, and then deployed with ease.
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The HTML file may al so be used to display the content on a website
according to the 30 tenplate. To display the new content on a production
server, tweotiidekeifil e may be deployed according to the ne¢hode/xdsmscussed
above in order to update a website on the production server. Since the

data is bﬁ?&eéﬁ@@%gﬁgﬁnsg Heiuk&s th e ME dhe& TROATIS: bithEanBich ReffttdAe data or

the associ ate y be nodified, reconbined, and then deployed with
ease. 22preRE@TPFREITSRERTa(i®RILE 91) WO 01/ 046861 PCT/ US00/ 32538 Di fferent

t enpl at es; mayRéHer?i?%Pole%ig&rgﬁikﬁ%l%%%a%%[an}i Qlea A eﬁfp&cg)]jrgraqgm Qtetagﬁlic%ag}? or a

different presen ere ocat’l ons. rrng to Figure 13, a
bl ock di mgrcenrdofce vith yiutievantorpis duistgted Therspterm enchysles @ wattki apga computaccor dance

with the inventi is illu ted. The,sSV, i ' r a conputer
b 1005 CAReERagE R b EmolndAnS A e AR08 R WRFlaE Rk Dlety, PRE CDTE
data t o @otkseéa comipeter WaRkindudes a CRUPIWD . for LOARD llimpctheithes-vwarkiRtd of@@8 f or
controlling the inter,- ings of the ¢ r and a dem 1010 connect ed
SO et a4 & rgpet RIS Rl ah Aler e T BireRRh a0 The aor k
gr ea Comtiﬁdtiogﬂmefwrkbe? lcdm;ﬁltudgeaz ﬂmgrendlmciaheletm'r ftgring‘relquent |y usgd
ata. Menor 14, conirolle y e conventional nenory 1
and can Eq%“e[)é?r“ﬁ%H?tﬁc%?gryﬂg)ﬁg’rﬁ?"ir%%y %A)Ugsﬁg’rﬁaﬁ%F A YA R 8 o y
(DRAM) , @nd ¢ah Bt hGandanAeEBsOMEMRSS (RBRVD] ¥ d{neMANMindodf acaéry niidoey (DRANIYY
configured to store and transfer digital data thﬁrefrom Thus, it will be

appar ent SteliaRnqqTRaceestIAMOrY SFAIM). ST (R RReR MeBIgRY coafigured ioafore apd tipster

modi fi cafisQNSaBBNer@forMBHR)s! Pwill be %%ﬁﬂthal%‘boin?@t'eﬂm i¥\nkentioRa af®f t nar e
application 1016 that includes tenplate codes for creating and storing

t enpl at ethatigsigus wedificatignsppuba Hededaita Memass 0 idngides aerkried s9EWAIfe di spl ays
used on Bé}ﬁigﬂ?aﬂtsl'aoq gthatsi cltngl%gttenﬂalé’té B6des R ¢icRth LandsRPRE & ds us&f §F f ace (GUI)

can read I splay In the selected errgl ate format. Also stored
in the mdisplaying Gdta Theselwmalateg de@negtbeldispl@z@is¢dorm te website samfent @ pseisf erri ng
data in the tuple. . ' ' j : l fpARuUt er 1002
is an opk‘?vg%%gm@’é{ g%g@téer%gé‘?gﬁ%lg?mgg%artlﬁ%gdtgg?%m}%eﬁél)t{\miglée g%%ﬁfygaccessed by a
user. Dafameatm lepstoredal thymbmogt 10l ¢ dat tipie daled 020 foe stod@dd twhsfetingi ves a

user an Qr.ganized o,store data. Wrk a 10 i ncl udes

L Reyboartis o5 fieiBuioats B miRk fing itk 2o SR Thop AGR5pAAP 1 12, UIPS

bui | di ngdayske 2Qfforitangelath3hdt sreatiBractassddibgeuiser. \Dakxsiah eptéiebe 46080 havi ng
the inter-workings ver 1030 and a

modet? 10asn SEbaa e SR G ks el o g N hEacRiRg t he
net wor k  1§tbZalsolih@udee b keybodd3022ndf Hisitsb @026 thatlaliche 3 usercaimper dampory 1036 for
be. appar ent 1 R SUKTES 106 Fighs |8 GMehPr T Ser e anlnat vari ous
modi f 1 cahiRsa ORY 1082 feREehroRink the iIMBARbIKinkD 3BtheBYvérNOBWIEHR 4 Meqat@34code 1040
for connected to network 1012 for transferring data using the network 1012. The server 1030
25  further includes a cache memory 1036 for storing frequently used data and a conventional
memory 1038. Thus, it will be apparent that the server 1030 is a conventional server and that
various modifications may be made to it. Memory 1038 may include template code 1040 for
storing and creating templates to be used on a website. The server 1030 may further include
tuple code 1042 for storing and transferring data in a tuple format. Tuple code may be a
30 software application configured to deploy data. Further included is a staging application
1044 for staging contributions to the website by multiple work areas. The staging application
1044 can configure the template code and tuple code for displaying data on a website in a
given template format. Also included is an optional database 1046 for storing data to be

accessed by the website server 1032. ISP 1048 may also be included in the system of Figure
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storing and creating tenplates to be used on a website. The server 1030 may
further include tuple code 1042 for storing and transferring data in a
tupl e forweb1/o46eql e code may be a 30 software applicati onpcDukoogesasd t o
depl oy data. Further included is a staging application 1044 for staging
contri bujf ang, g?ﬂé»bsrkwéa gutpryl Lnna w&%lt@@érkerqu exJHAﬁ éamlwe
application ? can con ure the tenplate code and tuple code f

di spl ayi hgeroktt amothar aambsnfmetwmk W@llgiven tenplate format. Also i ncI uded is
an optional taba r st - SR the website
server 1032. %A@%%V@m OI% ma%ﬁggl?dr%g?éj%g%at?% (?ﬁedlgﬁste;sn&g% Ps\'él gure 23

RECTI FI EBelfslcEEfE o@mumcgmyem 0id m&mgmmmwﬁm@n sar@ers,otagd | ow t he work

area uter 10 e server exghan t i.anthe
| nt er et er%ﬁ‘i%?’?‘? OgheéQé’ﬁi)? @Pmﬁe‘fmces?(ori%)f?gur%n g(')egner a?“%‘e%%é’%i%%%&. on may
i ncl ude bﬂna dntd ithat Ay be tormkcteterd icoadedonp hewesisoinsludinge hoer veeasNawntki gured t o

and of nell Ak gpneianpat e eteuP L uER riPeateT b iR Bedrongst

each ot Eﬁ@rsuaﬂﬂ)[ﬂéh@dntaﬂﬁb’ obscle devives hrelhystome Bre bOf fewdm&tmmnsmfths wtiligaifudi ng a
Local Area Network ‘g AL\& an intr net and t H Howeverh it will
be appr eBEdtveation, apdgaidnsiay§ntigy may ?‘ﬁéreaé‘?rtapp écﬁt&' t-‘/laﬁﬁr’%'ﬁ%h'i R 1) such

devi ¢@s giphicsbnt QMBre R idAtfoufi@inid! proteésiratdfans wathirt dke obinbtd deyvddks ist he
i nvention, and that the i nvention rraé have, greater apfpl i ca}bl lity and
t

utility I“HOWﬁ%yqu’t‘Wéft“t SoCHERsIemeaty it em&vt@n@v'ﬁéﬁém P’r?ddhnd

processi Qﬂ)l@&tloqgmhg\dttdtveﬂmg@r%nﬂﬁe W@nﬂ@@dﬁ@'&)kﬁle lifventiohy A BGLh tEGUi val ent
structures enbodying the invention could configured for such

appl i cat probedimentiodsscritied end illnarafqdomhewent@ﬁuqf Aeviges gndspysises &ir ckHengingent i on.
Nthoughd&t bifion iR H‘é‘&%g\ltﬁagﬁéﬁw ReFoNle idveMihnlcleRgh thdikhe context of

devi ces Sys or e ging data among users of a conputer system or
net wos k, anﬁheathnvmherle@mlhle@m@ areusefuhefhe in®nHgpmpy wciudnpersgier e simi | ar

featur es A Sudesh lcat.o{é%{%rgvs&e 5G0erIBYIntdhich WIRCRRISANe dcGRIRNE" S

appllcatlon CErY e Servers or nterne servers t are designed
and i npl empmhededxm aconpupn brel maniet qvayecked tc @ netyotkeftr cammumetinowith f or

conmuni cati on w ot her conputers,to practdce the | vent| system
confi gur 8@]‘%?9“?3&(%?8”5@%6 ‘5‘8@8‘"&’8 st ‘i“ﬁ%“efl g o ﬁ%eraeac dogt M urality
of per sonﬁbntmmmytleasaecwmmemtyedpetrsnnhhe)mmteegmﬁecwdao&\elmtademadual nmodens or
ot her copmmuni c n means such as wrel ess conmuni cations. .The invention
may &P oM 'é‘oge"i‘ﬁﬂ‘fﬁgfe WT%@'P%%”{S&%@S%W%? FRIYP IO mput er
processor, sutkt igsenfioNinay QB PEEISE @ humbdtf RinCtichg n@see@smfmm;,y Ax@niputer

speci al i zed or dedicated mcroprocessor that is confi g ‘b‘{?% per.form
parti cul Bfocessykauichgs %R‘é‘EQRrP"r?ésoFraE}Fﬁ TRISIOPES AT TBaY ke PGeiiFed 8 tcﬁtéfl def i nes

the part [ fihgbedsést it ls-EBﬁfﬁggﬁ'r&irt@ ér@&ﬁﬁﬁﬂ[cu[ﬁ?iés@' Bexbatic® b RedBR t 0
operate and conmuni cate w er devices such as direct nenpry access
nmodul es, software code that defines the particular tasks. The microprocessor may also be configuared
25  to operate and communicate with other devices such as direct memory access modules,
memory storage devices, Internet related hardware, and other devices that relate to the
transmission of data in accordance with the invention. The software code may be configured
using software formats such as Java, C++, XML (Extensible Mark-up Language) and other
languages that may be used to define functions that relate to operations of devices required to
30 carry out the functional operations related to the invention. The code may be written in
different forms and styles, many of which are known to those skilled in the art. Different

code formats, code configurations, styles and forms of software programs and other means of

configuring code to define the operations of a microprocessor in accordance with the
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menory storage devices, Internet related hardware, and other devices that
relate to the transm ssion of data in accordance with the invention. The
sof t war e wodeo4sssn be configured using software formats sechuse/sdassa, Ct++,
XM. (Extensi bl e Mark-up Language) and other | anguages that nay be used to
define funetioARsi hBEdephelithdnd PirfRRT &opOOShOfvEfbh GRT 30 carry
out the Fﬂ%@fﬁona g#ﬁfﬁ%nssg ﬁated P enrnvéntloﬂ{ggﬁhkﬁ% g%hay be
witten ﬂmwnﬁﬂﬂ$@n8nt forns and styl es, nany of which are knomm to those
skilled int h@/l ?{n the Hff%ieﬁ(t?&ts ofg tefr smtﬁ ’COI%BIS{?Y S%R’@ISI tg!ijtru?llik styl es
and forns of war e prograns an er means configuring code to
defi ne thﬂerﬂmrﬁﬁne@nst cbfferantrtyprs obmmegsbvncq:srfoaswmg@adc@rlwmgﬁ the 24

RECTI Fl ED.SH 00/ 325 |nvent|on mnll not
depar flrn(gor ESE \(VBIIJ petrt% r)nag uncflon%%? 0@%&5{6}{\ Lﬁtvenélrc]m é%cheh emor)aeefvI e by the
appendedarelo&emrmclqu imsucltdmdetefsffer watby ltlyepmestra)brocccmmgmn 85 a sumeénias conput er

devi cos. FOAEL B {oRgO Rl Raich Sk A RLFR ey SRR AR P unct | one

aCCOrdIn@eh@qﬁb&h@ﬂV@ﬂMﬂpmwdGﬂhhmmﬁﬁﬁmn&mdBMhaﬁﬁnn@ﬁﬁﬁﬂﬁﬁﬁmtmmﬁluded in
such conput er { use by the central . processin ni a conveni ent

st or age rS‘J,*%iP'i?)bW"fCHFEPW %et”'%ltqr%‘?‘?sst"}?d‘["'tl lgutff}aé&d!gﬂﬁ%? aitf’rSS HhBRE r et ri eved.

Si mi har | gersiteRhidhhary,amlike e BRhY mefod). Maih hRee8NEk hiko UsRDy WcluBedfoeh conput er s
for nalntalnlr% information that js fre uently retrieved by a central

processi HErigand retpigying [geger ?@omofd@fp@?ﬁﬂan pisheg datp e spfivaes 2pplicaliensi st ent
menory, s Kl‘%drt@ﬁerﬁﬁxﬁWﬁcﬂ@rﬁ%&’ord1N§ld}hmw{t%n'wﬂ\eﬁb‘@éut€§ Hﬁlh’e%edtﬁ?' uded for
storing and retrleV|ng arger anmounts of information such as data and

sof t war eP@pgsbing dnit.ohkese mempiyglerises may hsconbguied asiendoprascess m@mQan to the
inventio RANR)Or Y

devi ces Q%?QES“@E Pgﬁgggxéggﬁ% %%ég%cggéﬂﬁgﬁgﬁggmgggHWTI tatic Tandom
acced$s nashmyeni@RARY othdymemdry sronagd davieas dhes maprberacopsseORMMentrals f | ash menory,

and othe roggng%X?l? Os'i(ﬁ'ggnaq%meg&?lfc}rggﬁon %eﬁt?o%q§§<$q nméd% ntral

processi hg uni of & and retrieve information he i nvention is not
limted patiay typparfimeowradeviogper afiy mmlyy ded ipogcohfor stanyg admetoeNiyg used
prot ocol . f.or Etorlngf%ngh&etrl%V| i nfoE |on to and fromthese nenory
devi ces PELRAROTGand FOPhespmensp didices ety 27917 W 01/ 046861

PCT/ US00/ 32538 Clalns Il 1. A nethod of deploylng data for use in website
devel opnent and managenent 2 conpri sing:
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3 storing an original file defining baseline website content into a base
table that is 4 associated wth one or nore work areas; 5 copying the

ori gi nal wiabuodeséle to a work file work area; 6 nodifyi ngpeheseuwsnkssiile; 7
recording the nodifications nmade to the work file in a delta table; 8
submtting the nodifications fromthe delta table to the base table for
approval; and 9 if the nodifications are approved, nodifying the

nmodi fi calGlams: in the associated base 10 table. 1 2. A nethod of depl oying
data according to [ - 2] 6L o fi j fromthe
del ta?t abl e cg'rrpr i&%?wg%g?%xrgﬁfil% dr%éastggltgggt"? bnvtglgS lténfgvtﬁﬂ%gg? tgdrn?ranﬁﬁang%ﬁt

transfer comgriang upl e to a destination in the website nmanagement system 5

stori the tuple | . r . i th 1] nation: . 6 trackin
the transter ST BRI RE SRR Rbsl EnfRTh WM AIELT 4" o7
depl oyi ngssdeibtad svitb onelomgore ovolt aeasy 1, wherein storing the original 2 file

further includes. storin tent datg into.an XML file and storing tenplate
dat a gccordi n@oPyg‘géhet%fg%Tag?agaﬁﬁa{?a&@% ttﬁlggvoflﬁ%(e?mnner in which the content
data bs to prmsdififiegltherwvoek flepsite. 1 1 4. A nethod of deploying data from
a devel opnent server to rooductjon server .2 nmprising: 3 designating a
st at ug for a fef?rg'“ﬁéh%'aocgg%it'B%'B?AezfoH@é@élf éltei‘?@%gl@rff‘t@ﬁt transfer

i nforgation V\élmﬂami?gthefmajerma_ A ﬁydsrf@ntdnedélida!taalé?t}ae @d’s@fﬁb[é&fbﬂdppﬁ)ﬁﬁwa{d; OI6
concatenating the file with a correspondin ile stored on the production
servef; and ¥ tf&rfe%ﬁw@nw%an%wee’dwf ineghe ?‘H‘B%W'Bﬁﬁﬂtﬂi‘ecﬂﬁs%@?"\? 5¢ 26
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1 ' 2. A method of deploying data according to Claim 1, wherein submitting the
2 modifications from the delta table comprises:

3 organizing data into a tuple format;

4 transferring a tuple to a destination in the website management system;

5 storing the tuple in a memory location at the destination; and

6 tracking the transfer of the tuple in a tracking table.

1 3. A method of deploying data according to Claim 1, wherein storing the original
2 file further includes storing content data into an XML file and storing template data according
3 atemplate that defines the manner in which the content data is to presented on a website.

—_—

4. A method of deploying data from a development server to a production server
comprising:

designating a status for a file to be deployed;

associating content transfer information with the

deploying the file to a production server;

concatenating the file with a corresponding file stored on the production server; and

NN L B W N

producing the new content on the production server.
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