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The task of publishing information over a network such as, for example, the Internet,

typically involves the conversion of such information into a computer readable format.
20  Scripts consistent with certain standards, such as HTMIL, JavaScript, and Java, are often
employed, as they can be rendered and viewed using a traditional web browser. The creation
process of such scripts has evolved substantially since the inception of the Internet. For
example, commercial sofiware tools are available for converting information stored in a
database to such scripts with relative ease. Such tools are adequate for purposes such as

25  corporate web portals, since the computing environment for this tends to be relatively stable.
New business models, however, such as Application Service Providers (“ASP”) have
a different set of requirements. An ASP caters to the computing needs of other businesses,
and operates the requisite hardware and software on behalf of its customers. An ASP’s
support of other businesses necessitates the A'SP to make a wide range of hardware and
30  software accessible over the Internet, in order to meet the needs of its dynamically changing
customer-base. Since each software application that an LASP uses may have ifs own peculiar
web-based interface, there is a need for an ASP to find a solution that can integrate all these

disparate web interfaces in a dynamic and cost-effective mammer.
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20  relatively stable corporate environment, are insufficient for a dynamic environment like the

emerging service provider market. Typically such programs have little or no support for a
substantial number of features that service providers utilize, such as fine-grained access
control to individual web pages, and branding support of the pages.

Accordingly, known methods for generating web pages have certain disadvantages

25  when used in the creation of web pages in the service provider market.
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i nstruct i;98%i8f #5ubsSIFATRAI0RE cleBkhtthdudt fCu@beidedBiAads . THhgsphshitaaed

systens and net hods_enable one or nore users to sinult aneousl.t{
20  includes instructions to determine a data conversion specification associated with the user,

and instructions to determine a data representation specification associated with the user. The

systemn. still further includes imstructions to convert and present each of the subset of
elements. .

An apparatus for dynamically constructing a web page is also disclosed. The

25  apparatus includes a means for receiving a URL identifying a web page. The web page

references at least one element. The apparatus also includes a means for receiving a user

identifier representing a user and a means for evaluating each of the referenced elements

based on the user identifier to identify a subset of at least one element the user is authorized

to access. The apparatus further includes a means for determining a data conversion

30 specification associated with the user and a means for determining a data representation

specification associated with the user. The apparatus still further includes a means for

converting and presenting each of the subset of elements representing the dynamically

generated web page.
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illustrating a systemfor dynam cally generating a web page in accordance
wi th one enbodi nent of the present application; Figure 5A is a conputer
screen diBR ' pWiNMstrled web page 25 presentation

according to e inpl éne ttn f..th i scl = .and
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DESCRI PTI mwnﬁmh%sacgﬁwpagygg élFFé”%%*clBr"ﬁPﬁbgcir‘feore HCE AU ’lﬁ%‘bﬁl%[)%‘éet i on
gener at e pRbrepagPShergiased on stored page definitions. Such page definitions
can be stored |locally in, for exanmple, page registry, 160, as shown in Fig.
A, or they b&imroldds plockdtiagsn gg?%ﬁx%‘ﬂ%%d@‘%ﬁdﬁr T SYFLeE 38‘3?5% ® page
regi sfqy tin@grese@@a @t N Fig. 1B. The page definitions may include
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Figure 2 is an exemplary methodology for dynamically generating a web page in

accordance with one embodiment of the present application; '
20 Figures 3A-3C is a more detailed exemplary methodology for dynamically generating
aweb page in accordance with one embodiment of the present application;
Figure 4 is a block diagram illustrating a system for dynamically generating a web
page in accordance with one embodiment of the present application;
Fignre 5A is a computer screen display illustrating a first branded web page
25  presentation according to one implementation of the disclosed system and method; and
Figure 5B is a computer screen display illustrating a second branded web page

presentation according to one implementation of the disclosed system and method.
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20 a coherent user interface. Further, the method and system enables access controls to be

placed on such web pages, so that users in different roles can have different levels of access.

© The method and system described herein supports “concurrent branding” of web pages
generated, so that each service provider (e.g., ASP or MAP) customers can have its web
pages presented with a unique look-and-feel.

25 Referring to Figure 1A, there is illustrated a block diagram of an exemplary service
provider system 100 capable of dynarnically generating web pages. Figure 1B illustrates an
alternative embodiment of a service provider system capable of dynamically generating web
pages. As shown, the service provider system includes asystem for dynamically constructing
a web page 400 connected to a variety of disparate sources, such as application 112, data

30  sources 114, 116 and 118 and page registry 160,

Application Integration Bus
The system for dynamically constructing a web page 400 includes an application

integration bus 110 that is capable of storing information to and refrieving information from
5



I ntegration bus 110 connected to the application 112, data sources 114, 116
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Figure 1B shows the application integration bus 110 10 connected to the
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rights to create a vveg page t0 be returned to the requesting 30 web
browser. IPfEefiat a content processed by GU data manager 130 incl udes
content displ : Y Gh:VARYS Faog&afoﬁg%}il‘f@&&%)ﬁi fragources,
such as the a%ﬁggﬁlgﬁnﬂ? %%rgg)?f\gﬂogugg%lg ere dataor etri evesg' gan be
f or exanplosrcestoriatarforht franskiter 1d8t a using a common XML wr apper; sources
reachabl e from anot her application, such as the Apache Cocoon franework
di scussed bel ow;, web based GUI's fromthird party products; URL'S 6 27
JuL2vis WO 02/1a08aaPGRALUISOP/ 02972 reachabl e over the Internet; and/or an

orbeent ari on e BardR-UREr S0k aidP Baiithe dithdp S Btpa et 1
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le for representation (e.g., XML syntax (or data) which can represent information

that1s suit
such as text documents, spread sheets, database information and web information). More
20  particularly, the data format translator 120 traverses a data structure in, for example a binary
form, and transforms the data structure into a format that is suitable for representation, which
can be XML syntax (or data). The data format translator 120 uses data received from the
application integration bus 110 to process requests and deliver data (e.g., XML data) to a GUI |
data manager 130.
25
GUI Data Manager

Generally, the GUI data manager 130 processes requests for data coming into the

system 400. The GUI data manager 130 processes data content, presentation specifications,
user preferences and user access rights to create a web page to be returned to the requesting
30 web bfowser. The data content processed by GUI data manager 130 includes content
displayed on a web page, which may come from a variety of sources, such as the application
integration bus 110 where data retrieved can be for example, converted to XML data using a
common XML wrapper; sources reachable from another application, such as the Apache

Cocoon framework discussed below; web based GUI’s from third party products; URL’s
6



5 (e.g., an ASP registry) and maybe used to affect the presentation of the
data to the user. The user's access rights may also be stored in the jy 2005
service provider registry. The user access rights define what data or

cl asses of data the user is authorized to access. Mre specifically, the
QU dat a neMA§EPIBO converts data fromthe data fornmat RGTARSVEPH 120
into a format suitable for presentation to a user,,e.g., HTM. or PDF
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and thrste CSJF’%%{&% mana lrz,ﬁreg'%onﬁg_b%/&gen_|B 6 HTML poodée to the web sgrver.
Gener al | yusersedsceserigls mba@lsp bovtortd én thelserying prrvidst tesishry. Thoussyageesshiighisnt er net
150. The nerat.i f.. HIL . 1 manager 130 relies on
data ot or R GRE o2 bt ARAR R o e e e T g stry
160. The sepaiviire apeciicalliyethd aF8l datal maRBget 180 poastatdatd Gomsihe clafal Hahiton

provi des certai ant.ages. .. Speci ficall t he responsi.oili r

gener at i TC ARt gﬁ??a#“&’g‘aﬁﬁ“étgﬁ? g‘iftpé%feﬁtﬂ%%maa VEr ie&’ms%tﬁbgfe%mﬁﬁr t her,
t he proesemkakiople, fahd Begubyf B8 KR fohhietrerab 420 tih XML sdag), itaGlD rlatf

I nformation to_be defined separately. Accardi Bgl % t he. di scl ose

f r amewor KREREG L3P padd popyer thep ML 43t tp FM s Adtag Hopdm I RGDE &7 éi‘%:) nber

of appl i catnhRRafFdS 1200ihk @1t datd \BarhBEreI 301 BB sl PR RE1RE ard tabinBins Sfdbidafdsl ON 25
on what kind of web page can be produced fromthis system According to one
enbodi nerftored inghepreedragistaphiarappiption iftegreiondys A18h G dairmanage 13%enpl oys

a suite oaﬁsoqps%'&q%%t §St§/\ge{:§v&tﬂdﬂ§@§$%&%{%lg@‘pl i cation capabl e of publishing

content over “the rnet. An exanp such an application is the Apache
Cocodkf framewdhk wallesesvepgeekehly & Boiftga Reeousest Logiiw datae the, Glhidets

roduces open rc of.t: I (O i
o tvr o PRI FBE UL R mehlcPrelitnlifyy SeFing AT Qe i AR
appl i cat i @Gangralliyrdbaserveni 4Uuprotidesnedbi fagesao asaas 319 wonthe iperattdd). When uti li zi ng
t he ache oon appl i ' th coon li,cati transl at es
\on dota 1 om iR eeaitn of BTN basks e PR drg Rl v o e o iy
dat a nmanageexatpl, AEFYPSe fnitRn iMisteabopagvhdgistd 190e hbiseghratioh of itheeddizar@lr oduce
an HTML file, which can then be _transferred over t_‘ttlle 7.2 7 #{ 005 WO
02/ 064855 ghppreranition spayiisalion PYIdes cPrwn BYVAREScS cYRFe "%E%th&ﬁﬁpﬂl?&gb Fy¥d to a
user 170 gthaadnd\&Rtdl 8495 BE disiutedN@WAY a variety of sources. Further, the presentation

defined by an XSL file enables the visualization of information to be defined separately.

Accordingly, the disclosed GUI framework simplifies the process of publishing and

managing large number of application GUls, while at the same time imposing little restriction
25  on what kind of web page can be produced from this system.

According to one embodiment, the GUI data manager 130 utilizes an architecture that
employs a suite of applications with at least one application capable of publishing content
over the Internet. An example of such an application is the Apache Cocoon framework
developed by the Apache Software Foundation, which produces open source software. More

30  information about the Apache Software Foundation can be found at hitp://www.apache.org.
Other applications similar in functionality are also contemplated. When utilizing the Apache
Cocoon application, the Apache Cocoon application translates XML data from the data
format translator 120 to HTML. Typically, the GUI data manager 130 merges the XML data
with a specified XSL file to produce an HTML file, which can then be transferred over the

7



installed on the user's conmputer. The Apache Cocoon al so allows the use of
custom plug-in nodules for retrieving specific data fromvarious Zpufesys
in the XML format. A nunber of nodules may be used to 5 retrieve data from
sources, such as the sources connected to the application integration bus
110, or souVe&¥¥FBect|ly connected to, for exanple, an S@T&é%’gﬁ?é?e. Usi ng
the architecture of Figure 1, the creation of new web pages according to
the preggsincAiEd hyCRED Qfvdr 140 lad@ Sishlaged i0lal @i 1T dh epEb-bréwea (ol ghdvm)ew
object in the GU definition registry, where the object contains the
i nf or mat i1elled af thed S fOPRIE™a web page; editing the 10 object's properties
to contain COMpeAnEiRf @5RBE GfolMMotvh ehd BsCBdktolNPRE AR AR EQdRHilRE Vb
page creation, incCluding data sources and page |ayout; ensuring that
garlaﬂ,bea@fdn

rel evant spesific datnfrara yatiaseisgroasin Breotibdones edvdas gy Peiupwttog
rel'evant [file cia%qf Hom Siiced, 'shéh) as'dtﬁe J8ifrd 3 @nrdefed (th Ehe %@9 'oﬁrﬁgéﬁﬁﬁl Bhs the
file contains rntormation regardi ng the presentation orf a particular web
page. The10jdreouress dimetty donoerte tprfedefimpledarl QL detgbasand nay be reused in
many pages to...l5 provide. | =and- | nS| i

Defi ni ti on/ Taygmﬁéﬁ? %“l?%é’“%%g%?eni’ﬁﬁ%ﬁ‘%?%‘gﬁ §§%‘}‘P b Bé GE%?%S‘?%%%J 60 is
one aspegieseit abplécatios tivolvedlibs Yalloedng dtéat- centihg ©aew bbjecldh ithe GUbdefmitioneb
pages to becone_ data-dr.iven, and napaged centrally. In 0 _one . .enbqgdi nent,
an appl i 6%?%@5%8? S%JFqﬁOFWﬁg@%’ﬁarﬂmncWe ﬁocgei%ré"ée %Wig E{vig ﬁilﬁ’é% 8r y, may-
be used @Bfect@piopbificid RAGAS corfodCiticincas ROMB elNRRBIERAton tiseded fur Gfcbl e
managenent, and the_storage of application specific settin

.. The sane
X. 500 Di riege eegtirmjnchiding fia seuers ang P@E%W%%él}%ﬂpga‘@fifﬂPY%ngaat? SPFSTry. A
page is d&{?t RElofge Hd daBdq b 2t réi&fahm@(g.ga R HleY % definddor BRde may

be 25 either an instance of the base QU NODE ss, or an instance of one
of its sulees.aRrefeablyTitke filp gemaigy infoyoptiontegardingdhe patentagpr ol PtiEaBut es:

NAVE: A ypigu i j t i . : string
proper t y.Poarh ShE il Ay 8P gk Rl hRP qrtndy b R lFegeient T s
string neecddd loobend-fepl @moeden@Diffitddes: A string property, which is usually
used in the HTM. "title" tag of the web page, if it is applicable. For
| ocalization, this string needs to be replaced. 8 2 7 J UL 2005 WO

AR/ P8 SEYWORDS: A string property, which contains a |ist

of keywords. 51"}]1% %Ulie&é%%gg registry or page registry 160 is one aspect of the disclosed system
that enables the definition of web pages to become data-driven, and managed centraily. In

20 one embodiment, an application integration framework, which includes a X.500 Directory,
may be used for various purposes, such as account management, user profile management,
and the storage of application specific settings. The same X.500 Directory may also be used
to store the GUI definition registry. |

A page is defined as GUI node in the GUI definition registry. A GUI node may be

25  either an instance of the base GUI NODE class, or an instance of one of its subclasses. The

base GUI NODE class has the following attributes:

NAME: A unique string property used to identify this node.

LABEL: A string property, which is usually displayed on a web page. For
localization, this string needs to be replaced.

30 TITLE: | A string property, which is usually used in the HIML “title” tag of the

web page, if it is applicable. For localization, this string needs to be

replaced.



may be used optionally as part of a HTM. page, which féci litates the use

of a web page search engine. ACCESS RIGHTS: A string property, whiZh jui 2005

defines a group of users who have access to 5 this GQU. The access right
of a user is defined in terns of security groups. Each securit roup is
assi gned actR8¥0PF8certain GQU's in this system A user Phd{Us 2?{% to a

security group is granted access to the sanme GU's as the security group.

The rang&ofwaRERss PerAistingGrépirtd, wHEE Withivs §RUSE E3obR. Sehdeskbglr ed at
any tinme by a system 10 administrator. CONTENT; A strin rop_er't% t hat

defines one of the fol | bryused aptigmelly as part ofgp HéMInpagsowhich fastlitatii Baat a

associated with this nodgs PR g to a source that produces HTM
directly. This is 15 use u?wﬁt(})é@iegt egrag?%g third-party webbased GUs into

this systACCESYRIGHEY:ent etring paopesh; waich definehe snSP ofagers fvhp have pgeeseNp fil e
on the | ocal machine. f@?}fra j t AR ovidek over

t he Jgsn‘i ne ii data buté{.; e §%€§°°?§q?%‘gi°%§|‘1§§‘c§2dﬁﬁﬁ%€§d um%ea t hod
call, or a 20 query. Notwpst Eath sctily gwua ppeseigns] assesd td certaini GUPs indbiss i n
order to convert Jasmine ii pbjects/collections into. XM f.or A string
expression that refererf®&™% #%E%ﬁr?’fﬂ(s?n%ﬂ?toc?sﬁcﬁni %c%%prﬁsr%ameldiacg%%\tﬁ er .
CONTENT TYPE: An i nt egedameIGIPey dsythe yWointly graiphi Tk @snge b€ atoppepenhitteidy aont ent
as follows: 25 1 - The content is XM.. 2 - The content .is L—ITI\/L. 3% The
content is a reference F6"HR FBJR G etrﬁ“é?%@ﬁeé’f Ay Hme 40Y  3rifdStEBnt ent
is stygred in an XM fil Gumilistraiddie content comes froma nmethod call to a
Jasmne ii provider. 30 6 - The content conmes fromqquery to a Jasmne ii

provi der .CONTENFe cont ehsiriegptaperis that dafiaes eneoéthefeiéngio” a certain obj ect
ina Jasmne ii providery 8re fointidy 16WPsonll §2%060828 2R AHPIAORR 72

node.
¢ A URL pointing to a source that produces HTML directly. This is
15 usefual for integrating third-party webbased GUTs into this system.
o A reference to an object in the ASP registry.
o An XML file on the local machine.
¢ Information needed to access a data provider over the Jasmine ii
data bus. The data is typically retrieved using a method call, or a
20 ' query. Note that a XML wrapper is used in this process in order to

convert Jasmine ii objects/collections into XML format.

A string expression that reference a specific object in a Jasmine
ii provider.
CONTENT TYPE:  An integer property, which indicates the type of the content as follows:
25 1 - The content is XML.
2 - The content is HTML.
3 - The content is a reference to an object in the ASP Registry.
4 - The content is stored in an XML file.
5 - The content comes from a method call to a Jasmine ii provider.
30 6 - The content comes from query to a Jasmine ii provider.
7 - The content contains a static reference to a certain object i a

Jasmine 1i provider.



XSL PRESENTATION: A string property, which is a URL pointing to the XSL
file that specifies the visual presentation of this node, if applg tQmLem
Note that this property is not used if content source produces HIM.
XSL_TRANSFORMVATI ON: A string property, which is a URL pointing to the XSL
file for COAYEIPTRg the KM. data specified in the CO\ITEN?Tﬂﬁg%‘BéTZty (if
applicable) to another form This is useful for bringing disparate XM
data sSoUuSESPRRBEENTATEONY St @ntringShrogdrANSHCRISTURN pobding fo tht MShofilptieperty,
which is used in the same manner as - 10 XSL TRANSIE%AOUAE\I The X file
specified here is used for spestireths uelnRressaigten & Pl whi ch
is suitable for display on s fhat tﬁ]ﬂrﬁfbﬁeﬂfgh@hoﬁédaéhﬁ&dﬁt&@‘é@lﬁ&spm&wéb as,

for exanple, pagers, cellula hones pal mtop conmputers. 15

DI SPLAY_|I N_TREE: A Bool ean @ﬂ@@grty, i ndi cati ng whether this node should be
di spl @yedidrn i s RYERE bl %'m i megoﬁlaﬂ;m%é @0, fi1f

di spl ayi ng an stract structu as a treé QJ, or as a_series
of QU's Ilnked t oget her by nutmabouveﬁ@géh@m AgeEssibEPmHhe AON R er

property, which indicates how d ;X?%ﬁg%@h; eagm 9%- Walele/<¥H i%(hs%fai frmation

must be retrieved. A depth of 1:5 current node needs
to be retrieved. A depth of 1 hrmg‘mgaﬁ@sratemmaﬂahomrbﬁ mimjﬂmseystemode and all

of its ¢ etrieved. 1.indicates that the
entire S%MM@NMé trr“@g‘i’i??ﬁ%é’s%’h’ﬁﬁ 15 ?F(‘fgvnﬁg]g e a1
defaylpt value is 1. 25 IS SECUREESLM&&QNBB@MIIWtIhe\MBmmd Rstcifat es

whet her this page is intended for transm ssion via a secu ghannel i ke
HTTPS. The default value is fal 8@ 1§ &gsd for Coqﬁ(e’ét'ﬂlglthﬁsci}?‘i?p@ﬁy

contains a URL pointing to an |cmseghlgprls titSH10Ofle . aRPlaly CON %maﬂ\ string
property, which contains a URL pointing to an alternative icon used for

this node. | CON USED: An int eger fosmdfpeier pandhpldcdeviass ®ighets. WfePRHEI:CON 1
or ICON _2 is wused for this nod eé ‘Y‘Ql"%?a,ﬁgﬁﬁp *@Pﬁ&% Sohf\@drsN0 icon is

to be used. Having alternatlve néa to to be
suppdist eISPLAY IN TREE: A Boolean property, indicating whether ThlS node should be
displayed in a tree GUL. This property allows the run-time option

of displaying an abstract GUI structure either as a free GUL or as a

series of GUISs linked together by mutual references.
ACCESS DEPTH:  An integer propetty, which indicates how deep down the tree that node
20 information must be retrieved. A depth of 0 indicates that only the
current node needs to be retrieved. A depth of 1 indicates that both the
current node and all of its children nodes must be retrieved. A .value
of -1 indicates that the enfire sub-tree should be fetched, regardless of
how deep itis. The default valueis 1.

25 IS-SECURED: A Boolean property, which indicates whether this page is intended for
transmission via a secured channel like HTTPS. The default value is
false.

ICON _I: A string property, which contains a URL pointing to an icon used for
this node.

30 ICON2: A string property, which contains a URL pointing to an alternative icon
used for this node.

ICON USED: An integer property, which indicates whether ICON _1 or ICON _2 is

used for this node. A value of 0 indicates that no icon is to be used.

Having alternative icons allow the following to to be supported:
10 '



10 2 7 J UL 2005 WD 02/060558 PCT/ US02/ 02972 Showi ng a GUI node either as
a node in a tree GU, or as an | MAGE tag on an HTM. page. Show ngg & gyl
node on the Comon Launch Pad either as a Wndows-style novabl e 32-by- 32
icon, or as an inmage of arbitrary size in typical web style. 5 TRANSI TI ON
EFFECT ENTERO 02pF055§t eger property, indicating the visual RGTAH83Bnal
effect to be applied when the web page representing the content of this

node is entered. This agkingsa OO YioddeitheNhes Aele IARIRIGUT, ¥haDarOIMAGEeT ,
and has no effect in a Mtsc?ﬁe Navi gat or  browser. The default _value is

-1, 10 indicating no ergeeen idMlgpags. $hewing pridsrofe o the-Fermopkeynchan

i nteger property, sinilgy & WiRY QUG 1006vanTE Yodhy-22 ickE & b 8n iigliecat e
the effect to be used olﬁardeezlgt?ﬁa}r%g a vve%r age. TSV é’l BLE A Bool eaﬁEe
property, which indi catedsrhihaylsee it typisalvedetils vi sible or not. The 15

def aul i R 00t,_N I : iaLt i y is
used tst) @#ﬁ%ﬁ? a coﬁzﬁﬁé@ﬁf OFAI]L %[gﬁ%gllr BJE%JF!%% %‘Eﬂ’g‘%&g? h%ﬁ%ﬁhéﬁ%ﬁhﬁl
definition registry in the appli effeitdnbe gplisd when the vebpegelichsesenfivg &ssi bl e
via the conmon data bus. 20 It shoul e, hoted.that the. CONT operty of
a QU node in the registry 160 r"%%?‘gsogm Dé’%?é%ﬁﬁ%ﬁrteé' teﬁ]é’f PRSP r?g{ya{rgl’ti at ed
with information fromthe requestta@etiBlplorb0V4.0 @ Aight:e andhdsldo offeciein a

SHOW PAYMENTS may be created to represent .a e that _displays. pas
payment information. In order to a@ﬁﬁ“%tat‘%?ﬂ%\‘ﬁfﬂe%ﬁ%?@%e‘@ih?eilé'ﬁenant X

for "~ gaynments over the |ast year jzd@iihe 8 cfcheisithbonsat i on contained in the
CONTENT pro erﬁé is 25 replaced to _ref%ect the fact that tenant X is of
concern H@%JFQN SHAANtBEREGTHBXHer | od\n} igtegerronesty, simitigito theprpsiqus opg. Thia ISCONTENT
property contains the string "Ar gﬁgﬁd%&@{m deleNtol e usb@Sh G248 atAa@t upon
activation, the DD of the presently accessing user nust be used to repl ace
"$USERI D$". 30 Met hodol ogy Overvipege-Referring .now to Figure 2, there is

cynam cal Ty SR At Ry R pay ok ARG AP 48] noIE R GEROBE W

t he trsansl ati on of defailavaagisetires to XM. syntax and the XML syntax to

A GUI Root node in the GUI definition registry is used to represent a container for
other GUI's. By placing the GUI definition registry in the application registry it is readily
accessible via the common data bus.

20 It should be noted that the CONTENT property of a GUI node in the registry 160
represents a template that is instantiated with information from the requesting URL, For
example, a GUI node SHOW-PAYMENTS may be created to represent a page that displays
past payment information. In order to use such a GUI node on a specific tenant X for
payments over the last year, part of the information contained in the CONTENT property is

25 replaced to reflect the fact that tenant X is of concern here, and that the period is one year.
For example, if the CONTENT property contains the string “Args=$USERIDS$”, then it
indicates that upon activation, the ID of the presently accessing user must be used to replace

“$USERIDS$”,

30 Methodology Overview

Referring now to Figure 2, there is illustrated a flowchart describing the operation of
one methodology for dynamically gemerating a web page. This methodology will be
described with the translation of data structures to XML syntax and the XML syntax to

HTML to dynamically present web pages to a user. Using the processing environment
11



HTML to dynam cally present web pages to a user. Using the processing
environment 11 2 7 JUL 2005 WO 02/060558 PCTI US02/ 02972 illustr g gduhzrs
Figure 1A, a data representation schene is used to represent each

i ndi vi dual e to be published by the system Such representation of
a web page, Weﬁ?’?ﬁéﬁga QU node, is an embodi nent of the . FFEHNEIBE a web
page, including for exanple, where and how the requisite data is accessed,
how abst rifladirattdtia Phglré WA e diatandepresentatisn b&]ﬁmrwmﬂt it fepresenh exehsindividudl a web

page is rel ated t e I S aII yved to ccess page. As
shown at ‘Bf o‘lal‘%ei‘b %Q%}?gﬁéﬁﬁe’?n\gg ¥35‘?? n rfé‘a‘f’ P45y %?hﬁiﬁ(ué}ge
desi gner noapds &t @ﬁm&tw% %@tsﬁfraW&%g@th§ﬁr bkdifiple, Whefhd how
enbodi ment, page registry 160 i mpl erent ed, on tolg of either a LDAP

di r ect or yhereawaileadais W%dﬂ%@ﬁ?ﬁ%éﬁw.w&mﬁ%w lePreseniation. B siths of

| nf or nat | OPcANe A LAWAObthE s ggs AELHRSIs allGweito AbRGKNR 1A Bge ! he source of the
data needed i'n"a web page is efined as part of the relevant GUJ node.

Thi s incl udes Asnsfaomt Ti>19¢1< e thisGUT hederi giontip ercgfad By §ovpbpege ¢astenffane  of

we page, 2 TR b FadkGRR 160 B SR, B Lh b MBS R TP R

i nt egr at i implemested b@. to\bf either RILTAP direcbyy es Databasehius ts {isirenapibdlity de efoxeed i n
theformof a U |t|a ed froma web browser by a user, as
deotpsol SRR ok By i B

shown at K& system is to generate the next
"web pape |n thﬁamxsdksnm bedoiiros ﬁfﬁiediamafbb@saltm alRetspage iadefimed| ds phedbf thesi ng

t he QU er, 130..GJ. dat.a nanager 0 dete es the cr dentlals
bt e udBlev LR Eoe 6T Eidan i mAaAleh s usits oF fBr dete c0tics o5

order to drahd hewed, bhe tHdkquidid Ardubtfetts MBhukiaR tHel defarhtit phdéd dTa0RbITREE, Sstufhy 160
for the requested “web page that the user 1s authorized to access (bl ock

225). At dafagenpgiet Cheﬁébralaﬁhéh?wﬁfh%apaﬂ#@h%@?e%@?b%@é’ an XSL file
relevant to a gi¥MeRinEs re Q@m aaibesﬁéhl ﬂ%@eﬁ%nﬁ%é fb&%?%f%hﬂuﬁ%h&lﬁr of the

XSL file to create a Script, such as an HIM (block 23 he "web
servel5 14@itidestifipey %W@blbrosf@mbwta Users 29Rewn el Idﬁpkl:%ﬁa Th@ pvergt tislsefrthe &ysfsresent

<1 1) natrog et BRRAED QY BoR I bt B Rk 2 DA PHIES, mehipod " ©

generat i ng:mtheﬁt]bdgenahageumﬁ,l me in accordance with one enbodi nent of the

di scl osed net run t a_web .page, desi r d stored
CheCtor o somen R g et L ool s -R AR B EG WP TP REE B ), 00
Fi gures 3fanag& 1Bostfthdelcbides ¥ ARIOkiSOréR NP engietho GUL Iﬁedesmmamﬂ&mﬂmg et her

to create web pages _out of 30 _such information.
page reg%trgr 160 for the requested we g page that the user is authorized fo access (block 225).

At step 230, the data format translator retrieves an XSL file relevant to a given GUI

. node. The GUI data manager uses the results of the XSL file to create a script, such as an

HTML file (block 235). The web server 140 delivers the script for execution by a web
browser to present the dynamically generated web page.

25 Referring to Figures 3A-3C, there is illustrated a more detailed exemplary
methodology for dynamically generating a web page at run time in accordance with one
embodiment of the disclosed method. At run time, a web page designer has created and
stored the data schema and instances defined in the GUI definition registry 160. Figures 3A- -
3C describe how various components of the system work together to create web pages out of

30  such information. '

At block 305, a request for displaying one or more web pages are received as a URL
through web server 140, and processed by GUI data manager 130. At block 310, GUI data
manager 130 parses the URL into GUI node information, which includes a reference to a

node in the GUI page registry 160, and optionally a reference to a data source.
12



At bl ock 305, a request for displaying one or nore web pages are received
as a URL through web server 140, and processed by GU data nanaged 7 1R 2985
bl ock 310, GUJ data manager 130 parses the URL into GJ node informtion,
whi ch includes a reference to a node in the GU page registry 160, and
optional | y WOPHYE38nce to a data source. 12 2 7 J UL 208@“‘%’@272060558
PCT/ US02/ 02972 The QU data manager 160 retrieves the foll ow ng

information: theGuelRvaRbndgd 1601ed6svet e Slluwing iafordaion: W aievast GHY be in
XML format, indicated by the. node' s CONTENT roperty; the X i as

i ndi cat edotsy therpaugp efedaid whieh srpaydiery m%gir@a%{%&ﬂg@ﬁﬁﬁéhe I%"ﬁ% s ??&H ﬂﬁr access
control %ﬁ%n@rt;t';rtﬂéﬁisi Hie SNAMBLED bP B 188V E RSLREEHIOHhdre aprBicable; tanghet’ Be
user's preference 5 profile fromthe service provider registry. It should

be not ed atdsss conpledatrefrem.fgs examplc ke perviee PevidgaRpsisy: aed dog weoy Brefrdes

e Cion | . ) i bl
hat Bar Foe Bl iy EHiotbiiir bk, ABlihidbe A hi3mb boilifenth B phetRS! DI ©
retri evamaybetbait ovstidginfirmktemiathoGUl duinitidnaegiury, aoditat ifiselaposdlie a

f t GJI el | )
ond o1 R eat GE AR SRt Sridp ol bRk Kehfdhal YA WERETOCS

in G (blisfoknatidl from\the GUGnbde. r eal i zed into a web page, such enbedded GUI

nodes are turped | hyper | i in the e. 0 t 345,
access cont ro&ﬁ? ré@lnt' aﬁtf‘i%‘%‘aﬁ‘?r gﬁrfifaﬁﬂa Qgﬁgnoéigg%c&gchgﬁsiﬁéﬁ t{th@]glgquest ed
URL i19 COaRRR&M, 418 diiRs@h@fe GUI abSesob atshecifichdeptih) that ietié 8¢ edbddded me@uest .

15 The GQUJI. nodes that the user. is allowed access, af %&getgrned arég.col | ect ed
in set Gelocknd20) Sdren $is realiggdrinipes WekhPIesoHCH FRBSIARE B BB P he U
nodes th%&ﬁ&s‘fﬁﬁfelﬁa%e. authorized to access are retrieved. The received
data are then converteéd into XM. format.  Two alternative directories DS1
and DS2 may bét blveks 325lrongh 345 acqsay eonol inforgation of qvaydKI nogg@ssocigiedcour se,

for users .u %ﬁiﬁﬁl r ' fLauu e amy be
20 used. %‘?ﬁw%%%g%éﬁszl e é{ ?/ﬁlgésaﬂeedettgqfﬁuaénrgﬁg?? f?(%llﬁz vglildlj?gistﬁFﬂ an uFSZ,
whi ch 5ar élhs i firoilexthatitie Ger ia nBovwallcotdss are detamedinsidede@Fbingpd3¥84,
respectively. ,F i etrieved at bl ock ]
retrieved at @ttgb?%%%%én%ﬁ?%ﬁaﬁe%@ng %&ﬁaﬁgéggcé atﬁgar %Igﬁ%s?r?%gfes%g{:% pting
| anguage adifhoriesdnty ektdss greqBigictaall MMief reoditedi datacara fieh vonvertad i JOUL I@Rat.t he XSL
25 file ES 1 is applied to.the ata,to effec conversion t he XM
data int Jv%@{qq@n%ggﬁqtonefrﬁg ?‘Pﬁ%%gmﬁ%(%&e&éfﬁifhr@‘SW@&@&%%ES,EIg (I:Oe(;ﬂsuch
XM dat a 3gpYy ©FBurks, 0t Bsdrd WethGit s‘ﬁ@diﬁ@ @ata trBpliretias, defslilf dieccruies amy tof XM

tags, and this process converts theminto a format that is
20  used. .

Two Extensible Stylesheet Language (“XSL”) files FS1 and FS2, which are specified
in G, are identified at blocks 370 and 384, respectively. FS1 is retrieved at blocks 370
through 380 and FS2 is retrieved at blocks 386 through 390. XSL is a standard Internct
scripting language for converting one form of XML into another. ~ At block 382, the XSL
25  file FS1 is applied to the XML data to effect a conversion of the XML data into another form.
This may be necessary in some cases, since such XML data may come from a foreign source
that uses a different set of XML tags, and this process converts them into a format that is
acceptable to this system.
At block 392, the XSL file FS2 is applied to the result from the block 382, and creates
30 a script which typically contains HTML, JavaScript, and Java code. The script is then
retumed' to the originating web browser where the result is displayed as a web page. Atblock
394, the script describing the requested web page is returned to the web browser of user U for -

presentation.
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acceptable to this system At block 392, the XSL file FS2 is applied to the
result fromthe block 382, and creates 30 a script which typical &7 JuL 2005
contains HTM., JavaScript, and Java code. The script is then returned to
the originating web browser where the result is displayed as a web page. At
bl ock 394, W?Hﬂ“@?ﬁl pt describing the requested web page PC'EWS%’(JQ}?Wed to the
web browser of user U for presentation. 13 27 JUL2% WD 02/ 060558

PCT/ US02/ 02978 drBerab dHbw derfeatrt Querstiof dse tiendames S8ilsndde bubdiffeteet Xahdilg h node
but different XSL files,_ a set of environnment variables. are ret (rjé‘ﬁeﬁed for

the user SHRS cReiToFERest ¥aTgler ATeSTeRIPE eI The 3T WHa T ABFEIEIY sTFiEPe Page

Regi stry vh%ies%@st&e&*ﬂn BSEY R Yy I8 Cardi cBiclOMer BRY hae Mabhvalkest varishled)
vari abl es speci the alternative directories ere a user's XSL files

reside. [Such ﬁ@i@Yeﬁ enetisi the ajtgnative depclggen Where g WIer's ftln &leg reddan alf the
di r ectsor X‘e uisRE X@Effﬁ%g & ﬁé@&é%t’]ﬁ ﬁ% eagc o: %ﬂ'ectbfy SBQuke ReT Misesd: ddat the use

of thé environnental varia ed above enables both branding and

the integrati Itrsh@ﬂd b@n@&@thatjtht asesnfmhmmm@mfal Garabias desoviied Zisve snalles

advant ageq the a of.. GUI
nodes. - DPTpPBUTES e i SRR o okt R bl B EE ISR adfePire o,
file, rraledmtage.ommesaubé Ehejr enab&aﬂhuaameto shs:re tlib()saima\set of Glélprgdat, dut pm)kldand f eel

by provi d| a ernative FS2 fijle, rl aIIOW| ser specify
o sP o R P Wb G e e Re Rt iy B e L R R R ueble
specifii ¢ hh@eéﬁéﬁax@@ﬂ@ol@ﬁid%ﬁby'ﬁ?dv&dﬁ@&&ﬂtciﬂaw@m flee to apply the necessary
transformation to foreign data sources %Lﬁlié) turn thwlptgf @ form
that is acceptmifrly, llpvipg g vegdq &?Flfﬁglsloﬁmlff%}a L proygs fhe %9t ed one
enbodi Meny BB neiNwWa9 sptRAH 8R! dath sdUERE Thfs| gked iVBEBRIS #ﬁ@ th8s

shown, the systemincludes a processor 410 and a nenory , 415. e nenory

415 is cowerseare dransforniabon o £ fata Fourased i PR Wb@é@s’ﬁ?’ i habise

i nstructi r Iy generating a web page. The nmenory 415 incl udes
dynam c Q%Ei"oafg%ewgée{%%ma%aon | ogi c 420 for %mam cally 20 generating and
preseiiting a ledigst et theeb ipdestratbiconty erabe mboﬁag@sgehé@raﬂmmaélgu c 420
enpl oys a URL.recei VI n du 5 entqi

request ed®*ebH Ltlngpa':;l‘a eiager‘flesra ﬁnﬁgo%?e%%gldgﬁ yg% Césg oﬁ@ %huagjg?lﬂory

i denti fi caAsi Oﬂ'hel‘rﬂ@l&(bryldlg 1mehﬂeetedlﬂi)ﬂ:ar1nlocemr éll&ranahtstoredqmqeﬁsocamcahbland

eval uati gn nodul e 435 to |ve dentlfy a user and identify

el enent s PEREPDS L AYE }\’/\E 4°page that the user is authorized
to access. 25 T’ﬁe@@é]@rﬁqmﬂﬂfcﬁid@@d‘ljﬂadk& el fBd gentratioh Mygid 420 fly dgurindcallyb page

generation | ogic 420
20 generating and presentmg a requested web page. The dynamic web page generation logic

420 smploys 2 URL receiving module 425 to receive a URL representing a requesied web
page. The generation logic 420 also employs a user identification receiving module 430 and
an element identification and evaluation module 435 to respectively identify a user and
identify elements referenced by the requested web page that the user is authorized to access.

25 A data conversion module 440 is used by the dynamic web page generation logic 420
to convert data referenced by the requested web page from various protocols to a standard
protocol. The generation logic 420 provides the data in a standard format to a web page
presentation module 445. In onme embodiment, web page presentation module 445 is a
standard Internet web browser.

30 Tn alternative embodiments, the system illustrated in Figures 4 may be embodied as
computer readable code stored on a computer readable medium. The code may include one
or more computer/processor executable instructions that cause the computer to act in a
selected manner. The computer readable medium may be an optical storage device such as a

CD-ROM or DVD-ROM, a magnetic storage device such as a hard disk or floppy disk, an
14 '



to convert data referenced by the requested web page from various protocols
to a standard protocol. The generation |ogic 420 provides the dat@a?ijuiazges.
standard fornmat to a web page presentation nodul e 445. In one enbodi nent,
web page presentation nodule 445 is a standard Internet web browser. 30 In
al ternat i vév@paiseiSent s, the systemillustrated in Fi gur #ETASHRI9Be

enbodi ed as conputer readable code stored on a conputer readable nmedium

The code eEBYorid\GbiEe dEHE subll adDHBmEHNTAH, RANI RORS PR OB SRERRMEor flash
instructions that cause the conputer to act in a selected manner. The

conput er TEEWEA 09T 2k Athen SRISEcHESESE 68PPisarl SOBRS FORET Jeadeble Prawesspr cp- ROM
or DVD R%H%Lg%gnetl c storage device such as a hard disk or floppy disk,

an 2 005 WD 02/060558 PCT/ US02/ 02972 el ectronic storage device
such as a nmembitpoughrtior diRited REMmsERROMEEPRENec) feseribadhn tempeF pecide any

ot her 5St i

"ntr ot ety 68 GBRRARG, Jerdhe gkl 6 WYL ok B ROMCpE IR RaGRYs

descri begenanaté eddleom esﬂ)edm:fents inSlndingodirinen tengesd seppititiont ishslterstiens ons

skilled in,t tofthl te ner t.i gnal
erbod metbencateingate erape ot &2t i gl e YA AP nise 980 Rbraiy R

Wi t hout expeesliciteholdibat SEOREWRE ade ﬁasrchpm 1h g edistleswspaneiproffdied thefaadiitsiel osur e.
Accordingly, it is to be understoo t ot drawi n |pt|on in
this di sCPBBEhesnof tacasismsang grothy Fﬁﬂ éP@H& DSt @ﬁ‘g‘ﬁ%figgﬂ%&ﬁc{h Wst ems
and ngt hgglseorand shoul d not be construed to limt the scope 10 thereof.

Referring now to Figure 5A, there is a conputer sg¢reen_di sg{%y illustrating
a web page pRefainedovtin gt Shabom sercopmairg sdesghsplyiflpaing eb pggur e 5B
is a corrg B06ndRM 95N HAL LG, FhAke 5BSs DesRepbRmtleded pigea
second uger%%wnﬁgﬁ;}%?éagr eqtajlested t he sane % ° Vb Ssgrver 140 ut each
r ecei ved peeseithtioartbaithas bespl tagndad B pdesrgd ueere Bokh W@rfeﬁle?té‘éﬁlelsﬁtye%@ 7 JUL
2005 WO P2/ 0605 / E%Qﬁﬁi' Igﬂ,% l}@% g@&,ﬁad for
dynam cal@é%&%ﬁg% %a%%‘/e @Z& e, n%x SIB tggaécfh\j}llsﬁfss a uniform
resource | ocator |dent|fy| ng a web page t he web page 5 referencing a
plurality of elenents; receiving a user identifier representing a user;

15



eval uating each of the plurality of elenents based on the user identifier

to identify a subset of at |east one elenent the user is authorizgd J@L 205

access; determning a data conversion specification associated with the
user; 10 determ ning a data representation specification associated with
the user; aMAR2RBHFerting and presenting each of the subFEIE2EPBrents. 2.
The nmethod of claim1, further including determning a role based on the
user identifipgaTaRdenRpvgDiseval uating each of the plurality of elenents
is perforned based on the 15 role of the user. 3. The method of claiml,
further including determning an affiliation based on the user identifier,

and wherein eyal “asﬁxirﬂ&h@@ﬁ?d aﬁé&gf%ﬂg&g&%@ﬁ%ﬁé@@gﬂ%ﬁsiﬁgﬁ per f or med

based on the affiliation o 20 4. The 'net'hod of claim3, wherein
the data present at ressivigecitfifarat iesourdenlotaieteidentfyinadi viep #egcathsr ¥entsd based
on the5 affiliation,of..t QFeléﬁ%{tS' 5. The method of claim11, further including
defi ni*ng & WF‘S%%@HF%WM“ abl'és and 25 enabling concurrent access anong
users to the dedebimponwer "ewifics perkdntingtivesr; and the data representation

ification. 6. A A f ical |l t [
ompriSing: . pr ofEAUNE At 8 RO AETalr it Sy pE du e o

storing paesEssaubserotatleabi: clémat theabiransutiaizedttdcodsst he operation of said
processor; the processor executable jnstructio 63 i.gcl udi ng: instructions to

receive a uni fseRRRERG faCOPEEEbIPer FEFHAHIONG ©¥4be, the web page
refergncing a gl Aol Vaaof refleSBAbS spedificdioh adsobiated3ABthe ;324 060558

PCT/ US02/ 02972 I nstructions to receive a user identifier representing a
user; i nst r uctconyestingrndpadserting cedictf thersubseb obtlemenis ty of el ements based on
the wuser identifier to identify a subset of at |east one el enent the user
is authorized to access; instructions to determne a data conversion

speci fi cati on Zassodhatethod®fwlatnh 11 fsethergoeluding detpuninips agole based o8 th ¥&r a dat a

representation spechtl call A0 ASSOELAKE Jure} Br BfetS & perBRild based on the

15 role of the user.

3. The method of claim 1, further including determining an affiliation based on
the user identifier, and wherein evaluating each of the plurality of elements is performed
based on the affiliation of the user.

20

4. The method of claim 3, wherein the data presentation specification includes

branding data presented based on the affiliation of the user.

5. The method of claim 1, further including defining environmental variables and

25  enabling concurrent access among users to the data conversion specification and the data

representation specification.

6. A system for dynamically constructing a web page, comprising:
2 Processor;
30 a memory connected to the processor for storing processor executable
instructions to control the operation of said processor;
the processor executable instructions including:
imstructions to receive a uniform resource locator identifying a web

. page, the web page referencing a plurality of elements;
16



instructions to convert and present each of the subset of elenents. 10 7.
The systemof claim6, further including instructions to determ ne a jial gugs.
based on the user identifier, and wherein the instructions to eval uate
each of the plurality of elements includes instructions to evaluate the
rol e of thewg%?’ﬁ.os%. The systemof claim6, further incl F&THFYEEEr ucti ons
to determine an . 15 affiliation based on the user identifier, and wherein

the instructions to evahyalcBoRa6 beceife b B&r idehtificiréprasetinged e®nt s i ncl udes
instructions to evaluate the affiliation_of the user. 9. The s%/steg}leof

claim8, further includpsgpctionstp gEatnansachot SheRlurilr el tathon ftesent ed
based on Jsb64akikiks todddnafy @%m%é@efé%q@a&ton%(ae&@?tq!{@ﬁseﬁé%&?hgédtsh@degs, 6, further

including instructions to define environnental variables and enabl e
concurrent access anpngingisistiens i ddieming a denecmverion sspalisafice #5506i4i4nd  t he
dat a r;prﬁ@he{ﬁgﬁégron specification. 25 11. An apparatus for dynamcally
constructing a Web page, conprising: nmeans for receiving a uniformresource
| ocat or identifying a wabrptigs, totdetermine b dptagepresefitetianspicrigicatiop| assoglatedy of

el emsnts;wiﬁéns for .receiving a user identifier representing a user; 30
means for PO each of the plurality of elenments based on the user
identifier to identify iasigichssitoobnveit ah@mstenoseeh of thrsuliset dfelateets. i S
authorized to access; neans for determning a data conversion specification
associated with the user; neans for determ ning a data representation

speci g cat i on 7assoghakRembAdhith L filtGeF includig inkfucdtiofs thldete2@Bf a WO HRAAIO60558
PCT/ US02/ 02972 means for converting and gresenti ng each of the sybset of
C

el ement s. om the Uk idgpibera erd vipreR) Henpatuetions ohevalysirc pask ‘Pfgthﬁé%‘ﬁéh‘?o?
det erm n'@&&tsriﬂélﬁdes%&ﬁ%ioﬂgt&%ﬁuﬂﬁ%eﬂoQQﬂtﬂiefds@E1 -and wherein the neans for

eval uati ng operates based on the role 5 of the user. 13. The apparatus of
claim 11, further including neans for determning an affiliation based on

the user identdfieny DS %m?t Be s IBAPSndiffin g A HRHR O RELAGS Rased
on the affiliation of e user. 10
15  affiliation based on the user identifier, and wherein the instructions to evaluate each of the

plurality of elements includes instructions to evaluate the affiliation of the user.

9. The system of claim 8, further including instructions to present branding data
presented based on the affiliation of the user.
20
10.  The system of claim 6, further including instructions to define environmental
variables and enable concurrent access among users to the data conversion specification and

the data representation specification.

25
11.  An apparatus for dynamically constructing a web page, comprising:
means for receiving a uniform resource locator identifying a web page, the
web page referencing a plurality of elements;
means for receiving a user identifier representing a user;
30 means for evaluating each of the plurality of elements based on the user
identifier to identify a subset of at least one element the user is authorized fo access;
means for determining a data conversion specification associated with the user;

means for determining a data representation specification associated with the user;

and
17



14. The apparatus of claim 13, further including neans for presenting
branding data based on the affiliation of the user. 15. The appara&al ugitopogs.
claim 11, further including neans for enabling concurrent 15 access anobng
users to the data conversion specification and the data representation
speci fi cat i BR248358A conput er-readabl e storage nedi um end&d8BHEH
processing i.nstructions for dynamcally constructing a web page,

conpri sing: 2Meamprtaivetieg dadbresenthsd sadle bf the subeirof elementei ng a uni form’
resource locator identifying a web page, the web page referencing a
plurality of elenents; conputer readable instructions for receiving a user

identifier reppesemhé AfparatthS6f clainf QPEHBE: TERMaR | Beahd S Gdérm@ditg hable

eval uating each of the plurality of elenments based on the user identifier
to i dent i fayedpnstheussr ideptifir, Jndydierain theapeapp fr cyalgating epetpies husehap fedgle 25 to
accessy cgipuler readable instructions for determning a data conversion
specification associated with the user; conputer readable instructions for
determ ning a.data representation specification associated with the user;

and 30 comput g5 T el Bak@s I akhO1e, hitthef MR Aal P BASKRARD GreaCh Of
t he subset of el erents:
affiliation based on the user identifier, and wherein the means for evaluating operates based
on the affiliation of the user.
10
14.  The apparatus of claim 13, further including means for presenting branding

data based on the affiliation of the user.

15.  The apparatus of claim 11, further including means for enabling concurrent
15 access among users to the data conversion specification and the data representation

specification.

16. A computer-readable storage medium encoded with processing instructions for
dynamically constructing a web page, comprising:
20 computer readable instructions for receiving a uniform resource locator
identifying a web page, the web page referencing a plurality of elements;
computer readable instructions for receiving a user identifier representing a user;
computer readable instructions for evaluating each of the plurality of elements
based on the user identifier to identify a subset of at least one element the user is authorized
25  to access;
computer readable instructions for determining a data conversion specification
associated with the user;
computer readable instructions for determining a data representation specification
associated with the user; and
30 computer readable instructions for converting and presenting each of the subset of

elements.

18



