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The invention relates generally to methods and apparatuses for developing and
maintaining network websites and. more particularly, to a method and apparatus for managing
the deployment of data both internally and externally among one or more destinations while
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
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 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
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Description of "the Draw ngs
of a website. And, conventional systems typically do not allow individual contributors to

separately test their own work without publishing to the website. The result is that individual
contributors cannot foresee the effects of their contributions when combined with other
contributions. As a result. conflicting changes may be posted to a website. corrupting its content
and undermining the website’s integrity.

Conventional systems sometimes rely on a central website control person known as a
“webmaster” to integrate all changes posted to a website. This webmaster is solely responsible
for the quality control of the website and for integrating all of the content. With the existence of
multiple 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 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.



Figure 1 is a diagrammtic view of a website devel opment system for hosting
a deploynent nethod according to the invention; figure 2 is a diagrammtic
vi ew of avaat/#sselepl oynment system according to the inventi ecr/udopges3e 3 is a
di agrammatic view of a data depl oynent system according to the invention;
figure 4 is a diagrammatic view of a data depl oynent system according to
the invention; figure 5 is a diagrammtic view of a data depl oynent system
according to the invention; figure 6 is a diagrammtic view of a tracker
tabl e according to the invention; figure 7 is a diagrammtic view of a data

depl oynent , system according to the invention;, figure 8 is a diagrammtic
view of a Qsteadigay syvand beysatwio sypanigrilyoresnizaand treenwebsite confeglire 9 i s a
di agr; i ISW: i 0.1 he invention,;
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net ho‘BV%{g'@Btﬂa?%plf%efﬁ\és INAASHEY! 3Rd clsRnt MaBEe 3 is a chart illustrating a
depl oynment method according to the invention. 3 WO 01/46861 PCT/ US00/ 32538
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figure 10 is a diagrammatic view of a data deployment system according to the invention:

table 1 is a chart illustrating a deployment method according to the invention;

table 2 is a chart illustrating a deployment method according to the invention: and

table 3 is a chart illustrating a deployment method according to the invention.



schenes for deploying the finished website content to one or nore
destinations, such as production servers. A simlar tracking system may
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The nmethod may store and track proposed content changes durin efore
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The invention also includes a method and apparatus for creating templates for use in
deploying data. both internally and externally. The method of using templates provides a highly
configurable way to capture, edit and store data imported from 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 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
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



i s deployed externally so that external deploynment of the content can be
optim zed. Such changes may include proposed changes to an existing site
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mechanism is provided to further organize both the capturing of data during development and the
presentation of content on a website. And, although the invention is described in the context of a
system and method for website maintenance and development, it is not limited to any narrow
interpretation of such implementation, but may be applicable to other applications where the
efficient organization, tracking and deployment of data is desired.

There are many advantages of a website management system or any similar system

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

Such a system would also have the ability to automatically control content distribution.

Content may be distributed according to certain events. Releas :s that occur in response to the



websi te managenent application to be flexible enough to accomobdate a
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system 100 for website developnent is illustrated. In devel opnent
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provides an environnent for nanaging an
destinations in an efficient and organized manner.

Referring to Figure 1. a computer network system 100 for website development is
illustrated. In development workstations 102, website developers may add, remove, edit and
examine files for a website. Development workstations may include conventional personal
computers, UNIX workstations, or other workstations that can be configured to develop content.
The development workstations 102 may be connected to a development server 104 via a
computer network 106, such as the Internet or LAN.

The development server 104 may include a web server 108 for serving up content to 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 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 HTTP protocol
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may cthetmanbgdreertt and eanipuddirintod fildsorThexankihg storageal 1005 kwhareahe filg\eaioper s can

freely add, delete and nodify website content apd see how their changes
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contributors in other work areas. This I's because e rea‘may be a
separdoredfi| e syst em Typically, a work area is |located at workstation
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different types of areas including work areas, staging areas and edition areas. A work area is
typically a modifiable file system that is used by persons who create and maintain web content in
work files for eventual use in a website. A staging area is usually an area where content from
these work files is assembled before it is published. A central control person, such as a
webmaster, may edit content submitted from work areas within a staging area or an edition area.
Since the work areas are generally areas for creating and maintaining content exclusively, the
staging and edition areas may be restricted to only assembling and displaying content. By design
then, they may be configured as read-only file systems. Any modifications to content may then
possibly need to be sent from an editor back to a workstation to perform any changes that may be
needed. This helps to maintain the integrity of the content and to simplify the process.
However, a business may want the system 100 to be more flexible, allowing other people such as

editors to modify the content before it is published. The staging and edition areas may then be

configured as modifiable file systems.



work areas into a staging area. This action is referred to as an internal
depl oynent, or a sinple data deploy, where data is transferred to a
backi ng swoOw&4686hi ch contains file versions of web cont erRCT/T$08/335380i ng
area is a file systemavailable to nultiple devel opers that provides a
shared view of the website. Thus, a staging area may hold the collective
wor k of several devel opers’ work areas and may all ow t he devel opers to
share and integrate their changes. In a staging area, the devel opers can
see how their changes fit together. The staging area is typically | ocated
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conbidewalprnentserveei®al and paral l el operation. A workflow nodel is a
gener al Copying is said to be “virtual™ where areas share directory trees. but are configured such
that the directory trees do not need to be physically copied. The collective work in a staging area
changes as different contributors submit new content from work areas. Work areas are most
effective when the content and other information in the staging area is virtually copied back to
one or more private work areas. This helps to keep the individual work areas up-to-date with
respect to the staging area while contributors are performing website related tasks such as
creating and maintaining content.

When the collective work in a staging area is deemed final, its contents can be published
to create an edition of the website. This may be accomplished by virtually copying contents of a
staging area onto an edition area. Because an edition is typically a read-only file system, it is a
frozen snapshot of the content of the entire website. Each edition taken at sequential points in
the development of a web site may be archived and accessible to all developers so that

developers may instantly recall files, entire directories, or reconstruct entire past versions of the

website. For example, the contents of an edition may be virtually copied into a work area to be



wor kf | ow confi guration that can be used repeatedly. Each workfl ow nodel
descri bes a process that can include user tasks as well as a wide variety
of aut omw@ai/4686iks. Wor kf |l ow nodel s are typically desi gnaaTaysobszsssess
managers and configured by a system adm nistrator. The present invention
provides the ability to enable a workfl ow configuration to be organi zed and
managed according to the criteria established within the system Referring
to Figure 2, a general block diagramof a website devel opnment systemis
illustrated. A first work area 202 includes nenory for tenmporarily storing

files 204. ‘E{%g. filﬁ‘é@ 28% Fefine éhe portion of the website to which the
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PCT/ UBSE1SRseVifles B apility irenale aowerkflawiganizuregan sobe enggnidedanbmdnagetli | e or

il esaceraird tBithIc e eQhbi&hbd ; ent data appearing on a website.
Thi s data % | e mcay I ngl udle ]cor%lh%&gﬁggga@at a, extended attributes, etc. An

ext ended aRafeiringtte Figure Af ogeratral iocktdiagrimcbftaovebsfié Heveldptient System is
repre
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user’ Srhag lt<o ﬂlesrein as a delta table. The delta table 206 maintains indicia of changes made by the
user in work area 202. Work area 202 is in communication with a staging area 208. As also
illustrated, number of additional work areas (work areas 2-N), each with a delta table (delta
tables 2-N), may be in communication with the staging area 208. These allow one or more users
to operate in separate work areas to develop content.
In the staging area 208, individual contributions from the various work areas are
organized and tracked. Base table 210 is a storage area of the staging area 208 that maintains
indicia of a base website configuration, such as an original version before it is modified in one or
more workstations. This gives each work area a baseline from which to add, delete or otherwise
modify content. The information maintained in the delta tables is with respect to the original
website configuration information maintained in the base table 210. Thus, the contents of the
base table 210, taken in combination with the contents of the delta table 206, specifies the

website as modified in the first work area 202.



conpl eted. the user can submt the proposed changes to the staging area 208
for eventual recordation in base table 210. A decision is_then made by a
deci si on-‘ﬁﬁl??/ﬂ?j‘%ut hority (e.g., a designated "webmast er"licygs‘f%’zmet her
to incorporate the changes so as to update the final website in response
to the changes. The user of the work area 202 may al so update its snapshot
of the website by requesting an update fromthe staging area 208.

Dependi ng on the circunstances, this update nay affect the wuser's snapshot
of the website in a nunber of different ways. In one enbodi nent, changes
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used in each work area unaffected by changes made in the other work areas. Tracking table 212
tracks the different changes proposed for the website as it is modified in response to changes
proposed by each work area and accepted by the authority in the staging area. The tracking table
212 is configured to track the various tables created, such as base tables, and also tracks the
interrelationship among the various tables. The tracking table may keep track of the
characteristics of the different tables such as the times and dates in which they are created, the
interrelationships of the tables such as which base tables correspond with different delta tables,
and other characteristics.

Referring to Figure 3, an operational flow diagram of the system 100 (Figure 1) is
illustrated. The data deployment method illustrated is computer-implemented for deploying data
within a website development environment. An example of such an environment is a
development system made up of development workstations 102 and development server 104

connected by network 106 in Figure 1. These deployments are internal to a development system,

as opposed to external deployments, which would be deployments to destinations outside a
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Generally, tuples are ordered sets of particular elenents. Mre
specifically to the invention, tuples are standard sets of data that
define t WOf#86ed changes to a website by a work area. HalvusmaessBe, each
tuple may include the following information fields: 1. Path: An
area-relative path nane of the file associated with a key-value pair (see
below. 2. Key: The nanme of the extended attribute key (al so known as the
extended attribute class). For exanple, "News-Section" is the key of the
extended attribute "News-Section: Sports.” 3. Value: A data value for the
item ed in the typles' Key.field. In the above exanple, "Sports" is
the vaPTPhs?om i ATt Samals hanreviaes el ReRRy o u b arom adsvelpament val e.
4. St sstem (Sueh 8§ 80219 09f 106 wbokEPbSrodiRiioSXGVR © change to a
mebsi?i rgpresented by a tup?giggn be charac?gpﬁggéggg§$%%m?&y"nDdified,"

" del efl@@topsient syiam py eopdigured tp transfedarmpitbim the systorh amg eseffibmatitee imetisi t e,

the t Sori gl I f erize .t.he state of such_ unchanged
i nf orfr%r)rat %rﬁéé dgt%ucgew"{)%}{% gp é@ﬁlﬁenm ‘étb\flé(ilsl AR LRI (6 i A mfngrﬁ%frqrw%ee
ext er naisferrqiranditthekecawikinstht devel@iniing SRR iRl fbeabl Apids0 track data

depl oynment 5 t hroughqut the system 100 (Figure 1). Tuples nay be produced
inpt hg sys %reﬁpéggﬁa%%ra Oif%er%/f)%eé% ‘éfoﬂar&ié%ar?%mqt%angmciﬁcallgtq d)lege

depl oy@ehtidnOfuplsRERhfdark 86O bR ) QL Lhework area 202
to its associated defta t %?eﬁ%é%t F%yr%eﬁﬁgggq?)tc’gé/acfﬁgrﬁ,éesa%tauvﬁ?b\gﬁﬁF’%&ucer
302, whikgreareljorienamatst edmh ttiple mwyrikclade theXORowingahformbton fisldgkage the data

as a tuple ,and sepd it to tupl e destipation 312, such as a database or
other stolage ?tgafqnsatrﬁijf%ﬂw&rpég{ “%‘é"s%ptﬁ%tﬁﬁeef}ss%ﬁtﬁﬁ"\t@tﬁ key-ealee paihesee upl e
can then be trapgfgrred to a relational database 314, such as the base
table 210 of the staging area 208, for storage. The mapping of tuples in
such a relati onéty:ddhahaseof hetexicgdal attitme kdye(alotkinownafk tisd éxtédagdt he

tuples. 11 WO O 6861 PCTLUS00/ 3253 e such tuple format is illustrated
below. In this %ﬁzﬁﬁ% %?S%E?reexmpie’fﬁf?w%em istherkeypf theyaitended aitribwged
attribute fromaNwvd§éRiond®phaOt/ news/front. htm". Tuple 2 is for the
"Local e: SF" extended attribute fromthe same file. Once configured into
t he tupl e ¥or naYalughd dataiplesfordire item deptdipabe iuptes’ Kee fishe dnftheabove
destination, sugh as acproduction seryer, using sectjon and forpmattin
rules of depl Oyegrr(gﬂ%p%di §E sgéﬁhlgevlam us,'a key-vatue pair fnc{lldes a key and an J

associated value.

4. State: The status of the tuple. For example, a proposed change to a website
represented by a tuple can be characterized as “new,” “modified,” “deleted” or
“not present.” If information is unchanged for the website, the term “original”

may characterize the state of such unchanged information.

The use of tuples in deploying data both internally and externally provides a website
maintenance application to track data deployments throughout the system 100 (Figure 1). Tuples
may be produced in the system where data is located, the location where it is to be deployed. For
example, information may be deployed from the work area 202 to its associated delta 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 tuple destination 312, such as a database or other
storage area, staging area, base table, delta table, etc. The tuple can then be transferred to a
relational database 314, such as the base table 210 of the staging area 208, for storage. The

mapping of tuples in such a relational database is triggered by the action of storing the tuples.
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Tupl e Sanple Tuple 1 Tuple 2 Attributes Path docroot/news/front. htm

docr oot/ / t.htm Key News-Section Locale Value S F._State
Ori gi nal n%gl%%{?g As mentioned, the relational database 3%@?/0%@ ¥he base
tabl e 210 of the staging area 208, which stores all information related to
the base website information. As another exanple, relational database 314
may store a work area's delta table, such as the delta table 206, which
stores the changes made by the work area 202. The tuple nay al so be sent to
menory 320 and stored in an XML file 318. This could, for exanple,
represent SOy AQR t@fle Fdtmas BANERRkedBeldWE In Mﬁ@é&aﬁ%lé, ruble Bis$bes QIQQWF-O“ of
the work area 202. Tuples may al so be transferred anobng relationa

dat abasedors Sports gxtended atteibuledrane greddle fidoqrpet/newstfadne hirol. daipke 2 iscor thel t a

t abl e « OQpe en_a subm ssi.on of chapges is nade
from a%\%garli'osaFr 2%%%8%% gﬁ%‘é%g@ﬁghr%ggr%ﬂ?ngnfﬁ? '§ %eﬁéﬂlloc}ge H‘&’?ﬂa%g‘é‘ﬁﬁ’&?nﬁnt.

i nf or negleocundmndephsied yntbehd spacisicelestathtion! siek Bs WRrdducdrasvanekisd aQtipg ar eas
so t hat bsite c?ntri buti ons can be organi zed and tracked. A tuple may

al so B84 jymating wiespddeploymeptdisaissed bedown filter 308. The filter may be a
sof t Wgh g/ %4HLE Pl ace y poi mt—of thesysten ;Wi ch—reads;—rodt+es
and sep gbutt&p)fes. Tms@”fﬁ’& es can be nodifi edﬁyﬁf/e ere in the system |A
filt ey may—atter—certan—att+ributes—of —tuplestand—rmay—have an-expressign
for {F8H5T ormation of %ﬁ%°?‘h}ﬂ?vé§fr°%-8fmlexanp| e, | QReropdewsieantiml parti cyl ar
Key i eﬁﬁparti cul ar pelEYRDCECRYL in years at a|p&Fdlfcul ar point in tine.| A
filterdHy convert al Sﬁfmﬁw Keys to a range of |&fes, thus associating edch
persoff@fth an age gro@piginaht her than a specifi ©rmjel Referring to Figurle
4, a block diagram of the website devel opnent systemof Figure 2 is

il ustrate%i n nore detail, Stc?agi ng area 208 includes website files 402
whi ch may 7 eTgdongd. tag rRiationaldaigbass, &1 4max ha dhe base tabla 2 Wsofdbasiapingtaser by

the dbHg enigat sthiﬁélﬁﬁ%atiamleeleﬁéﬁ %Qgggase%éﬁsitgy{fgﬁ?@%éges a éthre‘;"%%gpl%om

the corresponding files, converte tupl es produce
01/ 468ddtionaiTdausesy 324688y samela stavk ectaisndeltheatd¢, agiings the delt208le J0Be whitpl es

stored in.the stagin rea 208 may. he _organi zed in_ base table 210 and
versi SRESShe g\l)?%?%@a‘?er @’éﬁ‘@d’vqrﬁ aferaazcogi Hg’eg‘&BF &2y p1s0 berieniyadeemeny| 3202nd keeps

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 work area to a staging
area. Using this system of data deployment. information can easily be transferred between work
areas and staging areas so that website contributions can be organized and tracked.

A tuple may also be passed through a filter such as in filter 308. The filter may be a
software module placed at any point of the system, which reads, modifies and sends tuples.
Thus, tuples can be modified anywhere in the system. A filter may alter certain attributes of
tuples and may have an expression for transformation of the tuples. For example, one may
assume a particular Key is a particular persons’ age in years at a particular point in time. A filter
may convert all such Keys to a range of ages, thus associating each person with an age group
rather than a specific age.

Referring to Figure 4. a block diagram of the website development system of Figure 2 is
illustrated in more detail. Staging area 208 includes website files 402 which may include a
summation of the extended attributes contributed by the different work areas. The extended

attributes may be extracted from the corresponding files, converted to tuples by a tuple producer
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track of the path, key, value and state of information, e.g., extended
attributqg();%n&g{ted to tuples, related to a website. As can be seen in
base t abl 4 Figure 4, the state can include origi na‘rCTd'éWGH%%?i on
(i.e., "Orig"), new designation (i.e., "New'), nodified designation (i.e.,
"Mod") and del eted designation (i.e., "Del"). The base table 210 can al so
include fields where information is not present. Wrk area 202 nmay incl ude
extended attribute files 204 that contain information related to the
contributions of a user in work area 202 to a website. The extended

attri bnd esredey thestagfNNRADOS. The tuphls@foredPR the st gg-)gtedrgaofo%z&gg ak %g%lﬁ}%%ﬁtl%

websi E?e |ngormati on, such as the tuples, rela 0 wor ea

r espeP8seitable K40 gad xerzions pf webstig tragkerhipl teacking tatie 2p2t FhObise tablen00 KB&PsON i S
cont aiRado A et aiSi QS LG A _other words, unchanged fromthe original
websi t e %ntaggﬁﬂgf ka{ b\/glgggb%f't?%nqﬁ%t%%?tkorhfﬁa %Wgﬁgﬁm%é‘tf%ﬁ cravertehi@pshot  of

a dat tipdsserelatamoawebsi@blis @i B¢ seantihGasd uasletmgs)méuré@'ﬁ%%ﬁ&e &{hfﬂﬁlﬁ&%i on of
on the website, work area 202 w track changes

a vvebsi.t.e.ltééhi I e.vvo&ki ng. on te, .

made BYEA\ fEEIENATORYEEE o Vrign), @ewlesignatias Gras | Vawr e cwidifea desimatine (ikas e
t abl e« @ Winkd!deldd@d | fii.edpRy~C ] heg,pat h,, ke 0

possi bl y t)h_él steate o%‘gﬁgtn%& {l'r?f’opgrrgt) [ gﬁegﬁg%&g%\}\gfw %}F%H%I]fé%aflb"gﬁspﬁ"é?réd a
t ask, infermasian éumtipresant upl e to the staging area for recordation of the

changes. T han are recorded, aon the base table 210. The change is al so
recorded i {r}%tﬂr? 5{:‘:’%%@3 f?%ﬂ%‘ﬂ%ﬁ?f‘ewﬁéﬁﬂawafﬁf%% that gontaes infaumativarmglegedbei ng

made fo)thé¢ bentrib@idas tofthiuét-in RRrEhfeh ' ' is.a nore detailed
di agr am of tr:e st agi ngl;1 ar"ela 508,6 EG%é)ﬁ@eg%ﬂeeg %aen&?éer@g?\e}gr@ﬁteﬁmé g, sent

in t HONVeed eftuplapi Bslta tahleg0ger ganizes platawebditedn fonapsdig ud astth@t\ﬁm:-gpsi te in
whi ¢ r.l r4i,n A devel opnent stem can be configured to update
t he \I;\.r/c% r téﬂstgr“édar,ﬁ a%r@xvgi%feé?e%eﬁg Ib@%fu”éél{séﬁ' gbr exarRde. in the patbPef er r ed

embodnfoembtion stdh€snddah@ (WOFi %ﬁinalt 6Rin Gh& \Lérm,tﬁﬂhéx&eq%ﬂ{ R drfdhl g%hgi‘eas

been submitted and approved for the final website.” This c¢an ei t her
aut orf@8P¥Al-1y or in response to a request froma work area. This feature

allows a 0 i nt ai onsi stency so that all work areas are

nodi f yi ng Ig%%%g}) {1,ea ‘g'glllknade% 2Oezc %agrfgce“é%%é?ﬁélﬁqt 0 éfjéYaL’P?'Fger’B baseyighls 240, a

t r achvehich aioliele§ all ré)eant mfbxrnmi%hr@@aiv:/ebisf&@r%‘ile%ﬂkﬁ%{éﬁ%éw’eﬁsité uonér% t ef'-
i el 0 n

The tracker table is a registry of tables that ex in tlh e dev
syst Wit drack ghansep ryade BB 2 usaTin UsibotadesB¥. 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. The change is also
recorded in tracking table 212, which dynamically tracks the changes being made by the
workstation.

Referring to Figure 5, which is a more detailed diagram of the staging area 208, a work
area can receive an update, sent in the form of tuples, in order to update the snapshot of the
website in which a user is working. A development system can be configured to update the work
area, for example, when requested by a user. In a preferred embodiment, updates to a work area
are limited to information that has been submitted and approved for the final website. This can
be done either automatically or in response to a request from a work area. This feature allows a
system to maintain consistency so that all work areas are modifying a website using the same
snapshot.

Referring to Figure 6, a tracker table for use in tracking internal deployments is

illustrated. The tracker table is a registry of tables that exist in tt development system. The
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tracker table, for exanple, may keel) track of the table nanes, such as the
base or delta tables, the associated base table and the tinme in which an
updat e WO NWEUR! For exanple, as illustrated Figure 4. dECTASOYBISES 206 s
associated with base table 210 and, within the tracker table, would be
represented as such. Using the tracker table, all changes nade to web
content may be maintained in nenory for use by the system Simlarly,
external deploynents that occur between a devel opnent system and an
external destination such as a production server may be tracked by | oggi ng
t hesetridkeP&8RL FsRKampPle. b al ned

t he transaction so that h%gtkﬁéeﬁfg?{%g?%% ﬁ%}g{hﬁsh |n S¢ a&%Bf@WﬁJﬁE{éﬁltE‘fory.
A dev%ﬁsefp#éﬁbawglﬂe@ndrﬁ;ﬁ tkeem ah@brauenpdaIegvanshmtdet Fat:kﬁarﬁ;ﬂ@, as@Niidtia@sl t hat

are r conten ha deployed. Simlarly, a
dest i FfieaR ueh Bl RR BB i LRI b1l ARk oy in the kb, whveibe

r ecorepres@medad sucks Ushatheraickee tabl€ laf \caigek tade RS %HQBh Qhk rag)'; }59 BTal ﬁéc?

| ogs ly 3%, be identical, depending on the dtl Vi

conf |‘Qd¥%{?‘?‘8ﬁﬂ et usg pyrthg systéfory may i ncl ude source i nf ormation of the

cont ent , R f or ment, error alerts,

and ot her ?ﬁ?%&lgﬁ%tgﬂaiﬁgg It%ﬂat &%ﬁe@)%ﬁ'fe ¢ d%‘feﬁ%nf’&i"é & Sﬁ?ﬂ‘ﬁf’gla"t 0

ext ermmdeipswyamlemsech ﬂ'srvepdodgaxdmr\be niaf béaraclRtsby I%\ggin% tRése tﬁ?&é&f{tibns The
a conten

depl qgyed al t
5?3?ogigﬁ?epi%gyfﬁiww%l%@%m a %%PS\?!ﬁﬁo¥}?eeé£’é$£10PISPl!llmtrbathe@tntlnstﬂw t abl e
bel owmaifeas@e dkpioymert lﬂ)ﬁ'&?}mA@%&B Em%&%%ﬁ@%ﬁ%@&?% Lﬁ’.tg;t di r e&frgy

di fference conparison, the el enen
cli erﬁﬂ)"esél@ﬁ{\?@ requBtstpn@e flevelnpmdroof chinta trler ys dﬁpﬂdyedesﬁﬁllgwafegts@awnt he
ment, . server. Src_is_newer For

e
gl (rags‘sp %)hr %’a rfo]d ?té(% gg)veé:?{])aé'rlieg[’)ﬁ%/’teﬂbgo%l%fecp@sﬁ%%@trl%m@h@aﬂéveI opment
ser veelevanbi€a pfodabG@f seaf '"I@i%sé"f@@@n{ﬁ\é?mav'n%t B@ﬁﬁ:h{lé BF'%‘Hgn{‘%:t ory

di fference corrparl son, the elenent IS ol dér on erver.
Ty peedividaglsystem combigtEatinns. hSudhet hisiory mayrinchude soﬁrcelmﬁﬁ)ﬁﬁamn ofttpesntext,

el engpdi5,aHeR ?rﬂglln[ﬁglowgeagonsqey dep?oyment, 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 below.

Reason for Deployment Description

Missing_in_dest For directory difference comparison, the
element or file is not on the target (or client)
server.

Missing_in_src For directory difference comparison, the
element or file is not in the development
server.

Src_is_newer For directory difference comparison, the

element is newer on the development server.

Src_is_older Applies when revert is specified. For directory
difference comparison, the element is older on
the development server.

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
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For exanpl e,

Goug different Goup is different.
different.
entry in the | og,
specified in a file list.

the el ement found on one server
element with the 14 WO 01/ 46861 PCT/ US00/ 32538
server oWQPsels 5 i rectory. User-different User is di fRG;

on the other
sane path 9838

Mbde-di fferent Perm ssions are

Size-different The file size is different.
no rel ated data exi sts.
Usi ng these reasons,

| og may be generated on either side of a deploynent

No_prev_data New
File-list 7The file was .
along with other criteria,

ot

depl
may
keep

yments.

copies of the 1log that

The tabl'e below iTTUSTTarey

pbe used as a Cient Log or a Servenh#ﬁ :
is kept an e other

ttﬁmlo%e%e&et | hred 15 i Y th

el t her al so
side of the deploynent.

Olaont - | it ot ad
AT CTIre, i CrarcTu

Ser v W

conn

COg Server

EUserO8iffetdnf Nt
ection Server:

Recei ved Connect r

tT™n

for |c\, O
é&ﬁé (r fTT Protocol Version (2.0

L Trancare n

Proto

Vgllic té?)ril (20 KTransact
Mode ?

Mode (nornal) Protocol (n

Aol ~\ )\

IUII

TTooT

T T e

ocol

(f Ay \Anrrl rlnnl n\l\ Client :

Name—(forwar

( bOguﬁIgde '?f?ﬁéreht””guy

Loc Irectories to deploy (1)

Se?ve

Reecpo
|\C\JC|

UU

F‘je%é@f‘%fﬂﬁd{ ergmt- ( (/onedir) Qient:

vina 1t am / Innnrhr\ Client

UlIICOQQCIVCI:

EELL%@%&ﬁﬁflg?lm/cuan/deploytest/

/ ohe

+v+\
AT T

deq

(‘I i ent

ﬁé&??ﬂ%f@? Fs’ﬁlfff”iﬁ’ntnp branchl Server:

sending. [ . /one txt] Reason

Rec IN n et Ldaf”\ —o1He

New entry in the Tog, 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.

Server Log

Server : Waiting for connection.
Server: Received Connect request! (1)
Protocol Version (2.0) OK

Transaction mode (off)

Mode (normal)

Protocol (normal)

Host (bogus)

Name (forward_deploy)

Server: Receiving item (./onedir)
Server: Receiving item (./onedir)

Server: Receiving item (./onedir/onedir.txt)

Client Log

Client: Initiated connection

Protocol Version (2.0) OK
Transaction mode (off)

Mode (normal)

Protocol (normal)

Host name (bogus)

Name (forward_deploy)

Client: Local directories to deploy (1)

Client: Options: delete file 3.a

Client : DEPLOYING (/u/iw/cuan/deploytest/
deploysrc/dir3) to tmp branchl

Client sending: [./one.txt] Reason

15

or areais a file, while the

a

in order to track such

(nornal) Host nane
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WO 01/ 46861 PCT/ US00/ 32538 Server: Receiving item (./onedir/onedir.txt)
[src_is_newe rectories deployed (2) Files deployed (4) Oient sending:
[./one. t>w llfJé 8on Directories failed (0) Files failed (%fT/USOO/"’ZST’S
[src_rs_drfferent] Client sending: [./one.txt] Reason (Thurs. Apr 29
11:29: 42 2000) [src_is_different] Deployment conpleted. Cient sending:
[./one.txt] Reason [src_is_newer] Renpte status: server OK (Thurs. Apr 29
11: 29: 42 2000) Depl oynent conpleted. Froma user's point of viewin a work
area, the system keeps track of changes |nternaIIy, transparent fromthe

user S@(’Eﬁm@éﬂv}hg lmy\@)((ﬁ]@dlr/bﬂ@dlyé(%l’ [QTCV\nge\gé a ey view the—entite
envi ronnent, which is a snapshot of the propose vvebsrte page or pages of

t he /\@li)r%btbﬁe:flh'éﬁloxtelae{?) lﬁl‘éﬁ déploy¥Rrsi ng l@l gedd?rﬁi }g\gg(t atngllgnesghflﬂgtes in.

Thi s| snapshot can be replicated to oth 1?1’[: I'n a
ot s}

ot herm&bﬁemew Kross @isd ! ar snap bsi te in their work
areal The delta anc] base tabl és may al scohene% sied |nterc gagabl y withinja
Yeé‘(é

br ancirises. thabo jiinfoamappen of an enti PPwebsites ¢an
be trglr:keddel?‘frcr ently. A@cordr ng to tr{%rf By once files are created

inth RIGRAY ea, they may be n ext er nal destinati on,
such 2292%?%0duct |l%t§&server The depl g Hf ang B%txf SORf depl oynent
which neans that it allows flexibility f’rﬁ—'éerﬂf’dYel‘ib content to the external
destj nati on, and may include deploynent. to nultiple destinations. The
nmechani sm for external depl oyment nmay é“‘ﬁl? ftf‘(é‘ﬁeﬁ?r"?‘rﬁﬁ t hat used i nternal
to the devel opnent server. The manner files are deployed is
dependent on the application. For exarrﬁT’éL‘rsor‘n%r a1 2Y43e08y files and
directories is by directory conparison. This option could conpare the
directory being deployed fromthe sou iRegloygigahcemplgiededi t i ng area or spne
othegr area prior to publishing, to a |directory at the destination, such as
a prioduction server that hosts a website. It may by default deploy only
the files fromthe source of deploynent that are newer than their
corresponding files at the destination, or that vary in size or other in
other attributes than those at the destination. 16 WO 01/ 46861

PCTI USCO/ 31%5!3183 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 replicated to other
branches in a system so that other users may work on a similar snapshot of the website in their
work arca. The delta and base tables may also be used interchangeably within a branch so that
information of an entire website or number of websites can be tracked efficiently.

According to the invention, once files are created in the development area, they may be
deployed to an external destination, such as a production server. The deployment is an open type
of deployment, which means that it allows flexibility in sending content to the external
destination, and may include deployment to multiple destinations. The mechanism for external
deployment may be different than that used internal to the development server. The manner in
which files are deployed is dependent on the application. For example, one way to deploy files
and directories is by directory comparison. This option could compare the directory being
deployed from the source, such as an editing area or some other area prior to publishing, to a
directory at the destination, such as a production server that hosts a website. It may by default
deploy only the files from the source of deployment that are newer than their corresponding files

at the destination, or that vary in size or other in other attributes than those at the destination.

16



This configuration nmay be useful as a default deploy directory for websites
that need to be updated on a regular basis. It makes sense that updating a
websi t e \WQI0H44861 a nore conmon occurrence, as opposed to ROEESHI3PS38
reverting back to old content as discussed bel ow, which may be only
occasionally useful. Referring to Table 1, an enbodi nent of such a
configuration is illustrated. In this configuration, only files that are
newer or that are different in size or other attributes are deployed from
t he depl oynent webserver, e.g., sever 104 (Figure 1) to the production

Those t hat . ha not changed or that
S€r Verfhis &Jngiﬁira%@ﬁ Wely Elezlgegg p?grdgf u tESPloéQgﬁﬁPg‘/ foltl“f\égmﬁ.es ithatmeed fckes

are sinply o ar e “not | oprrent

ser vewpigedbaeregutarbasise lonakesspardhagiptitiig PiebditdStolldEes n?brgi‘éﬁ%moio it is
not deEﬁl—ﬁled Siml arl%pPFl le 2 has the sane date and size as it

count SFPRFFRCE. 45 opposeddp ppssibly revgaiedach to pid eongnt prodiesussed beskoxm,ammlch irayt he

devel @@m@tocg@gwﬂlytdg@m its corresponding file in the production
webserver, so it iS deployed. Simlarly, File 4 is of a different size

than its cBefrengt Talilelean sobodimiest afesptlioy eonfagurawdd is ilfisk@ted. of tHide

d I d not S n the production server, so
eve 9@'@&&10‘3@9&1& ﬁ%ﬁt&a Oz?ﬁ él%g/elp ((I)ar?fhatcadﬁg}y}%ﬁm Inﬁxlz%oggtggrégttrﬁlt%esgxﬁ s;/ in the
devel depteydd fsem ey depi@yrhént WMRShsdiQer, 81301s86kr 104 (F%ucgﬁnamcj:%rod%@wﬁvsg{\/er to

delete the file on the production sérver with sen ong With the
depl o?&eﬁ?wewo&flglﬁééé Th‘PSé thid pawy netrthangsd; ekt arhempiyodidet dromoser ver may
|ished within the

b
cof  waghonis, FOE SRR, K | AE AR BNRL i ysndharer coRPoPvias Moot her

conf i gt atdeod dhgs, s6 pteenﬁyddpgoyehl Shmflad e Filk @ 136 PheOMneate £rﬁiV§£et asQRt i On. The
revert ngﬁptl on all ovvs t he production server to revert back to previous

cont efRUNRTRHE &9 dlpl %ﬂw‘sal%lé%@)‘% rFile SThpyeegst isoawanin tbedensfécbpmentfsaweeohaﬁpl e,

if an &ngs I i m ted o
bosar by SoHteBordin@ NGR3E FroBRidiR e AR it TekEouS, S Bl oISt isPoow f ar e
for adifferentsime th‘ah|1§Iwbunﬂat1iartd'ﬂb,ysovmﬁtd%ﬂldy@d asvellt FIIOK o ek elobinegPul d first

depl %t‘f dated fi I es usi ng ﬂef aul t =~ depl oynent as di scussed above to
pr odulEOSEOEh SRl dpey not exjSping ePFPéiuﬁIé‘Hé-‘f@FIéﬁr ssfit isrdeplpyed withttbe othees: ilod f or

the sqp@hs! Flles Goed i I o. the .original, offer.
The revert ol ti O?le \A%Emét IMQSE\?% ntl&t S%’g{ %(c))na}ﬁ‘jir(ﬁlg lﬁn?rﬁg \I&eg PRSURIE revert
back hayvevae tQ)dﬁ:lgienhd; ﬁfmrethofpf@mctlemsbmq withe comarhakerdtaldhgafitiethe Thi s may
al so&% Ufort Qr I8¢ a r? a m stake. For exanple, if the new |ow fare
was m§ ﬁ“en yUriBg thesg, fils dep éI}%IIItOPPa%IIIedHOMIOaISwW ;ay Bf ppdated t o
convetédingto I’tl@é/@frﬁparﬁaﬁ lordtOcdl R&taBlidhgl Wahid AkSoftw @ éﬁglléﬁﬁ)ﬁﬁatvc%%ﬁ gtrdd"

financial | oss.
the deployment of the files.

Another configuration for specifying which files to deploy is a revert option. The revert
option allows the production server to revert back to previous content displayed on a webserver.
This option may be useful, for example, if an update to a website was meant as a limited offer or
that was possibly inaccurate. For example, if an airline wanted to offer a low fare for a certain
flight, but only wanted to run it for a week, it could first deploy updated files using a default
deployment as discussed above to produce a special fare rate on the website. After the limited
period for the special fare, it may then want to revert back to the original offer. The revert option
would do just that. The content on the web would revert back to the original fare offer, ending
the special fare offer. This may also be useful for correcting a mistake. For example, if the new
low fare was mistakenly too low, the revert function may a:low :he airline to conveniently revert

back to the original fare, saving themselves from financial loss.
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WO 01/ 46861 PCTI USOO' 32538 Referring to Table 2, a scenario illustrating

i the revert option is |IIustrated In this enbodi nent,
aﬂgnepﬁgq*gsg%§2%ptlon i s invoked, only older files or fi IREITUI9825385 7
has been changed are depl oyed. File | in the devel opment server, which is
older than its corresponding file in the production webserver, is
deployed. This is in contrast to the default function discussed above,
which did not deploy the File | because it was older. Simlarly to both
nmet hods though, File 2 is not deployed to replace its counterpart, since it
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could, however, be configured to simply not transfer the file in this case. Similarly to the default
method, when a file such as File 6 exists in the production server, and does not have a
counterpart in the development server, the file may be left alone or may be deleted by a separate
command. If the concern is that the production webserver content will not fully revert back to an
older version of the content if the file is new, or if the file was actually deleted in the production
server, then the system may be configured to delete the file upon deployment of the other files
sent for the reversion. If this is not a concern, then the file may be left to remain.

In another configuration, files may be deployed if there is any change in the size of the
file or the date the file was created. This may be helpful if a hybrid of the default and revert
configuration is desirable. For example, an airline website may desire to offer special lower

fares in one area of the website, yet revert another fare back to an older offer in another area of
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fares in one area of the website, yet revert another fare back to an ol der
offer in another area of 18 WD 01/46861 PCTI USOQO 32538 the website. This
third coMOY#68li on woul d then be useful. Referring to TaBf&U$00/5& enario
illustrating one enbodi nent of such a configuration is illustrated. As can
be seen, all files may be deployed to replace their counterparts, except
when the date is the sane. Simlarly, when a file exists in the production
server but not in the devel opnent server, the systemnmay be selectively
configured to either | eave or delete the file fromthe production server.
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of the |nv nt|o€ durlng@deplo ynment, when a file is exc n the

devel SlsTENREY senijgired 1 cifher jeaua prdelets the filetfrato 8w moductionstrvet.f this same
file is ex and a "delete file? conmand is
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corre% ondij qg ‘iﬁe? or, dHect or |s ignored on the destination side, in one
exanp! E“ ROl liles o ATERT lqééf’gl?erlunﬁaﬂt% Fhgp dleor ditestory isgreteted700

ll c T € & vV 0 [
| 1 lil sior adehedTlrsIes s Zgﬁdwsﬁl HAGR B0 pABYELARIEN W‘Pﬁe%{)) B e ang

ot herwi se known as a deploy client, that conf1 gure
di r edresicEgn peroeIIE g, dﬁO\ABtgseerll)eor Wcﬁhﬁexabrso known as a depl oy server. The

d I be con red to create and maintain content,
Soen oo hon? EhbSinlnf ofBY i enGOR it Gepliméns pien pride lwé@w'eaomm. te!
The peodushinzeBREMER Eafkdias iCPBbdso et folﬁ%’dn’{@ﬁg% Qxclgﬁf @Xg@%ﬁﬁe from

the devel opnent server 702. The production server one or
nor e SPRCesidgrindas slslatafited cammant ds inglided thactlmmyrrmﬁmdfrxgrﬁlex:amel e, includes

a br t. ci es 710, ,712, 714 th t e directory

Si mi ?F&%ﬂlcg&?se&b i'? ggif% t(S)e?y I%gaeml%ﬁorpglah‘é?s‘% SRgHedsy lyEiest, 9hemt@e\,| a

br ancbrre8nding ifilklesdibicedio s ibhdretibatth@asOiah@dsidd, iih 85e Z)Jzﬁm;ﬁ@%e ﬁ’fotdlﬂcttl&?
correspondi

sub-di rectory.. The producti on webserver 704 includes
di r eEF¥Fly %@‘rmgﬁgfla%hﬁwéb afsysters 7P90s illuptrated. ThelSystess 60 moawemat h that

0 oG AL LSRN 2 B S o SR o o
wi t hfifeslagg dité@prid2froduaioexcibsehedr 7049a1sd&abox HEAldepBY defvict T eveonttint her
tar ggér\?edr 7f03 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 example, includes a branch 708 that
associates files 710, 712, 714 with the directory. Similarly, sub-directory 716, which is
associated with directory 706 via branch 708 includes branch 717 that associates files 71 8,720
with the sub-directory. The production webserver 704 includes corresponding directory 706’
that includes files 710°, 712°, 714" associated with that directory. Similarly, corresponding
subdirectory 716’ includes corresponding files 718°,720°. In this scenario, subdirectory 716
along with files 718, 720 are excluded from deployment, and file 720 is further targeted for
deletion. Upon deployment, both files 718, 720 are set for exclusion. Corrésponding file 718 is

ignored. Corresponding file 720’ is deleted according to a delete file command transferred with

the development server 702. It may also be advantageous to exclude only certain files or
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del etion. Upon depl oynent, both files 718, 720 are set for exclusion.

Corr espondi ng Ji | e 718" is ignored. Corresponding file 720" is deleted
accordi ng}V?(g 4088k ete file command transferred with the 0%@@%%{?@?]'{3 server
702. It may al so be advantageous to exclude only certain files or 19 WO
01/ 46861 PCT/ US00/ 32538 directories fromthe devel opnment server 702. For
exanple, a main directory along with its associated files could be
excluded froma deploynment, with its subdirectories not excluded. Many

di fferent scenarios are possible when excluding different files and
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wi th out exclusion. Upon arrival a uction server o)
t hey QfeEWritei akf el g vier.dhesatiy §o edraaspotnting Genardircoirg auseedorabioyfhaded

il | i n. Fi 7. i di r ect 06' al i t h
ssoc B Pl hESRE ifaqd'oh SRES0GARashey S Tn the erempleotiressory 596
pr oduatiudes wenctes07 svsdiataf files BG8.1abegh? WRY tﬂefmt:.uéﬁnff%[{é @g@ggg{tggﬂﬁ[ ectory

814 ?nd associated corresponding files 816", 818". af ong
wi t h 3%0235Qaded atiddhe Hiregorvese thedetedmancheinchresimhéod! SassveiatifOties 806 d be

over wiigtL: ; _ e producti.gn server 804 may ..al so include
one \(I)E;wn»%l?rgth |§rue?)cdﬁge?|%e}¥n§ﬁénfd H}l 8¥l%§ﬁtcﬁﬁ anheﬁ% [efé?,‘il yspeiglsg dinggleriggatsr anch
821 tdeployedssthaiumerdusioh e8p8R 4rrivaP4 th8 B dutlidh fchies 8@@,%&&5? Qﬁéﬁr are NCe
thesi fi I es fhavg}érglgtecorrespc_)nd_i ng files that were deployed, this directory
and alptegifferen ithg ¥gneme discussed ahgve ad illustrated imBigpre Bt Berrepdvdingages,

i oot or o I b B SR SR, Eh e Pk iRl c e nbbe

pr odweedustios sgrver. sadhorsellustfaedde nray figelide Frgispending dirdchiry @ 1608d BYs@hkgn 900

for tcggressp%%%rgnt{lgs éll()“ﬁ%r a'{“}%(sj’dir\el\clzqgrryealc];rilgI v%isth its associated files, excluded on the
production server 804, would be 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 advantages, this configuration allows a development server 802 to deploy certain
directories and files, and leave certain other files located on the production server alone.

Referring to Figure 9, a third configuration 900 for the system is illustrated, where files

and directories may be excluded on both ends of the deployment. Development websever 902 is
configured to deploy files and directories to production server 904 and includes directory 906
having a branch 907 that associates files 908, 910, 912 and subdirectory 914 with the directory.
Corresponding directory 906” along with corresponding associated files 908, 910°, 912’ may be

deployed as a matter of course. However, corresponding subdirectory 914” along with
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and directories may be excluded on both ends of the deploynment. Devel opnent
ver | configured to deploy files and directories to production
2§P§:r 9d&8§“@awﬁcludeg directory 906 having a branch 907P?ﬂy§&%§§%%|ates
files 908, 910, 912 and subdirectory 914 with the dlrectory.l Cbrrgspond!ng
directory 906' along with corresponding associated files 908, 910", 912
may be deployed as a matter of course. However, corresponding subdirectory
914' along with 20 WO 01/46861 PCTI USOQ 32538 correspondi ng associ at ed
files 916', 918", which are all excluded on both the deployment source an
desti watrespondiag@sdelaicricuded, arl, WARRLRINBONIACH NGOG deployent &
t he proggctjon server 904. This allows a | “associate I that
excl udBy deinBeons gl excdydedand ienooed brpintressivieg thedepldyendnt ang@ipssduehion
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its current*t¥ ’hg(fp,th? BV ERHANBITEELS 9awhich data islovted dqgine«gd caxliebaepenctiﬂ'é;iéfovre ;ray
be usefdshplt.spacifie %Hﬁfubﬁoﬂ‘fh‘?{}@rﬁ' Thﬂoﬁg@cﬁﬁ LIS er\]/al:ﬁ)g}nﬁgbzzﬂesjvq]e F%FFWE
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track or otherwise nmonitor the act ies o Napeq Fplemypp e

t r ackfemjosraenss Famtali¢ et umsg doratso\Eepivyehenitd dansdveRbeshr i rdve B! ®h&ewoul d be

rel ev r. such .a configuration. The tarqgt of a deployment typically
needs&lt25 ou{)teonl SHEVEE ArpIQys 1elrenk soRsFnt, 105 exmppleybskto adevelopmenierieonThier ver ,
such may e a&sf\VERh atsf&é’lﬁarﬂpﬁﬁe?e?tig"_@&sh'eﬁ?hatw&é%efoﬁﬁ{eﬁf%ér'yerrt%g L?rée}h%/‘eﬁét it
nunber and a server nane. This information wou alTow't 8 ( entity
to sp@enty theactiviestpfaheiprodectasseiveat Tharadkisd function @ktwsédyabdralany requi r ed

it hi LA di to the invention,
I:Igt ;riﬁgg&géd %gég%ege%‘bi)@d%ﬁg%ﬁ%%rﬁg}g%\gg‘%&%ﬁ?t&%&r nlglng Iooca'ta i Ion. Once data
i s aut hor i Tiedtatget bea Bellbyahadypit iy %H@t@gmiﬂ%pwgga%é ?ép@(fﬁgfﬁl e, a

i bl e
nmber of production servers, for "hosting of a web ' _ ua
? gat UP & RIPGHCURB FETNET, SYedsid server sl bpste s website, puohld shically tajuireargaent cormmon

i i i i t hi cal i ons, , but that include other .
| or Mgt ind Bsety by B THE RO ARAOR Siowd SRRy dsdlasingoomtivs ¢ peerathe regi on.

S ! o dapitn, oty TP Qb ey B Gl gt o0
e el BT Sl e i o o sl
\;\ﬁb Z ggﬁtigg{ri@jggé ?%ﬁ%ﬁt%eggg ?%82@%@%% tée 832? ay be cgp[g;eé 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 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 confi gured to access a database
. without the need to search through all of the website hierarchical files looking for attributes.
This is accomplished by selecting attributes (e. g., extended attributes) to represent website
information relevant to searching. The attributes may be converted to data, such as tuples,
suitable for storing in a database. The database may be more casily and conveniently searched
than the file system. In tracking changes to a website made by a user at a work area, certain

selected attributes are separately distinguished for easy searching,. This provides an elegant

compromise between a file system and a database. Organizations may wish to use file systems
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W thout the need to search through all of the website hierarchical files
| ooking for attributes. This is acconplished by selecting attributes
(e.qg., eYQHE881at t ri but es) to represent website inform VB EINt to
searching. The attributes may be converted to data, such as tuples,
suitable for storing in a database. The database nmay be nore easily and
conveniently searched than the file system |In tracking changes to a
website made by a user at a work area, certain selected attributes are
separately distinguished for easy searching;. This provides an el egant
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fr omagggy ﬁasrgilrc g‘%ﬁ%gg gepgg?fg@g %ﬂﬁ%&@%iwewdﬁﬁhﬁemﬁwdaf@@ng teupldes f or
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systemto centralize administration of a website and its page  g&3igR. In
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and_ oenpbilicoltns, BEXI A0 LR Ueiafi Y B RRasE pEmscbTermpRataserny. bo
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var i B35S 1@ gRIOreEopsisteaLpIREgssed lopdenelanieg and maingriniak hyvasneamdag a
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presentation. This allows the data to be transferred separa?’e y fromthe
ore S APt %plgtgs 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 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.

According to the invention, the template mechanism for capturing data content from end-
users may be separate from the mechanism for defining the appearance of the contents when it is
displayed. This architecture allows for the unlimited re-use of data after the data is captured and
stored. It further allpws 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,
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that the data can be nodified. This also allows the ability to allow
different tenplates to present the data. Furthernore, the invention

provi des WHMABY ext ensi on of application tags so that a GEEUS0YP258%, ¢
system can add tags to the website easily. For exanple, a user may want to
add a link to a database so that the database can be searched. According
to the invention, the tenplate nmechanismfor capturing data content from
end- users may be separate fromthe nechani smfor defining the appearance
of the contents when it is displayed. This architecture allows for the

unl i it cortfRurarlsgrol acRtding § REad Rl StehRRh AP Aine S Wt cdfu kT L her

allows a user to define different appearance ehavi ors
dat a fQraise 8mt weHs@ga.ohhtideie stoeshin thidate captnrettomplacnedntte dglayddsvigli spl ayed.

Once ' t 22 WO 01/ 46861 PCT/ USQO/ 32538 it is configured
and sg) %rg%rg&go?c%ﬁlg?a%' tl%%gr gg}péatgg&y&p 0 éhﬁ)&%ﬁe \R?P]Pglﬁtag%ﬁeifﬁ%%m’taﬁé dbea
capt uiselitiof of thesiatd apast fyréth khed@ner Th&hibatifisHrQeR@d allowh ?or%ge)ﬁdﬁﬁ%rﬁ&ﬁ

t enpl at can’é%e dig&l@gﬁed Vi a resentation tenplates. Either te ate may

t
opt i offl MGIPRi3HEY 8 t. dehtinfratee plsp aews fayahe fitrabilitsiol deplayrcapfurédataat a
t ; L i Wiaed ted | ows f ea depl,oynent
e HaEORInd BRTRAAErek ol mplauds? NGESEN £ g b Bl SERbsenBI b 11ty

to depiforsced aptysicatcaldd allovaaaserdb mgput dadivifleue Riving eHewtRileeBnieanp! at es.
Mor eoy er i f fl dﬁf ult tenplate.is chosen and enforced, a system could

al | oy elppmient g n%ﬂseaalraa SURRIN dRUt REMOAYY SatR. thepsrpley demcenlting devettoprent
ski | | githr lS&@hallfyr SltéRANY. 1 NOYhecH hinhi theyresulting
content, eit hemri(yi nt er na}!/ |y o}tr?e extpgar)%gxﬁlmgg%\%ﬂsé%)%&gg%gﬁpgé?aé%%dhg skills
are necessird pryfersg embedimdnt. tamplatdseare etdreelnib dtiameible Magkupl edn@sagy € MLpr ed

in Ex i Kk Xl .. XM i tandard that gi
1 e 5L g DR Rt PR 4R bl iniogossmecan Ctlae eropcal dale: dfet he
st andae df elel sttgiafl 109 BFEBFantrRerth virfte defihifibh RN 4 ?}chllér}%{v?oe@ap%%r?tscﬁ%]a: g

capture data and store it in an XM. data content recor
cont e stage Kdpan Sdylhdatacconteptrashet @lee Thisdats earttatt iiokept eepirat Grobhahatesert 0 be

d j t. n X tenplate, fil i ept separate, and
ot | TacsefliaiBh Bmbiae R 120 s\t ASIRY il R Xk SEneBi BR Seksmst page. A
wor k separet, arelydetmies eiermanr@d [rewhieh Yheodatabbrb il € pRESSEIS 4 Weﬁ ag@! dﬂ%%&k
Flcatlons. T gs i frerent

capture tenplates o be used in different app
terrplaé‘iae‘ga%t%‘é afiSrigne af myltpleprerensation andrdatregaphiee testpdatdsitabezeddin t hi n a

Chon P tenpDHE oL SR O mp IS ST BE LTt St ilbRoas. of
mer gistigdardzed wetitis a aygemiblyla sysemadnsinishane. Thé tdRehticReatddinsOl 6 ek & may
pr Ogli}?emenrgeraggé %v'ith-mg tefnllpllgte ??gro%ngenan 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
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. Different templates may
also be used to deploy the data according to the same or a different presentation at different
locations.

Referring to Figure 10, a block diagram of a system employing a template application in
accordance with the invention is illustrated. The system includes a work area computer 1002

connected to a monitor 1004 having a display 1006 for displaying data to a user. The work area
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be deployed internally and stored in a database or other storage neans. The

file may al so be used to display the content on a website according to
l—rrl;g/L ten&%?‘é“.“sl’o di splay the new content on a production PQ(WP’?”P% 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 fromthe tenplate file, either the data or the associated
tenplate may be nodified, reconbined, and then deployed with ease.
Different tenplates may also be used to deploy the data according to the
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CPU 1032 for controlling the inter-workings of the server 1030 and a modem 1034 connected to

network 1012 for transferring data using the network 1012. The server 1030 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 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 10 to allow the work area computer 1002 and website

server 1030 to exchange data via the Internet, another example of network 1011.
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network 1012 for transferring data using the network 1012. The server 1030
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processor. such as a microprocessor. The microprocessor may be a specialized or dedicated
microprocessor that is configured to perform particular tasks by executing machine-readable
software code that defines the particular tasks. The microprocessor may also be configured 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 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 invention will not depart from the spirit

and scope of the invention, which is defined by the appended claims.
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menory (DRAM, flash nmenory, and other nmenory stordge devices that may be
accessed by a central processing unit to store and retrieve information.
The invention is not limted to any particular type of nmenory device, nor
any commonly used protocol for storing and retrieving information to and
fromthese nmenory devices respectively.
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26 WD 01/46861 PCT/USOQ 32538 Cdainms: 1. A nethod of deploying data for
use in I evel opnent and managenent conprising: staqQri rigi nal
file dew(?hg&gglsel ine website content into a base table 13’%@8288
associated with one or nore work areas; copying the original data file to a
work file work area; nodifying the work file; recording the nodifications
made to the work file in a delta table; submtting the nodifications from
the delta table to the base table for approval; and if the nodifications
are approved, nodifying the nodifications in the associ ated base table. 2.
A nmet hod of deploying data according to Claim1l, wherein submtting the
nodi fications fromthe delta table conprises: organizing data into a tuple
format; transferring a tuple to a destination in the website nmanagenent
system storing the tuple in a nenory |ocation at the destination; and
tracki ng tagssansfer of the tuple in a tracking table. 3. A nethod of

depl oyi ng data according to Claim1l, wherein storing the original file
further includes storing content data into an XM. file and storing tenplate
dat a accorHing émfttb@d)bgd@lqm datefémess it ebsienieeelopmendrindhmitigesent ent
dat a qognprsingr esented on a website. 4. A nethod of deploying data froma
devel opmendtorsey areoriginaldfilpdefiniag badtline website CREEM irih ABasdd@Blcdnatii Ng a status
for aasbedisted withendephyedork @assQci ati ng content transfer information with

the depl aophihgtth€ofibingl daa AleRb AAMGKIROWSR! Y@k concatenating the file with
a correspanddifdng tle8wSlaied on the production server; and producing the

new cont entcQlingNfre Hl'bﬁﬂ%%i’j)r%qng&rt\é%ﬁé woik file in a delta table;

submitting the modifications from the delta table to the base table for approval; and

if the modifications are approved. modifying the modifications in the associated base
table.

2. A method of deploying data according to Claim 1. wherein submitting the
modifications from the delta table comprises:

organizing data into a tuple format;

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

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

tracking the transfer of the tuple in a tracking table.

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

4. A methqd 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

producing the new content on the production server.
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