PROGRAMMABLE OBJECT MODEL FOR NAMESPACE OR SCHEMA LIBRARY SUPPORT IN A
SOFTWARE APPLICATION 5 Field of the Invention The present invention relates programmable object
models. More patrticularly, the present invention relates to a programmable object model for Namespace
or schema library support in a software application. Background of the Invention 10 Computer software
applications allow users to create a variety of documents to assist them in work, education, and leisure.

editing, formatting, printing, calculation and on-line and off-line editing. Most computer software
applications do not contain all necessary programming for providing functionality required or desired by
every potential user. Many programmers oftenBidihdbttakbnadwtintage of an existing application's

capabilities ig their own programs. or to customize the fynctionality of arb?éoplijcation 20 and nﬁlke it more

. e (] Present myvention r¢ ?tes prog¥amma (6] I]ECt modceils... orel .
suitable for a specific set of users or actions. For example, a "prégrammer working in the financial industry
may wish to custpariraiktiordipropessor foventiser salidisnde conpistirgrohdlianolgkenatystsl editing
financial reports.g recent years, the {Egdensible I\gta.rkup Iﬁ’m uage,has. been used widely as an
! T :
interchangeable 3%6?8%61?]%3? rﬁgtlr?ylugde s.s%gﬁgn ﬁls%rsé) 0 %\ellﬁ%f%}lcc |1c§)r111allty attach or associate one or
25 more XML schema files or XML-based solutions to a document being edited or created by the user.
However, users/programmers are limited inﬁggj{ﬁ[gumm@ppmwgoﬁchema files and other XML-based
solutions functionality to a given document because 1 the user/programmer does not have direct and

easy access to the Namespace or schema
10 Computer software applications allow users to create a variety of

documents to assist them in work, education, and leisure. For example, popular word
processing applications allow users to create letters, articles, books, memoranda, and
the like. Spreadsheet applications allow users to store, manipulate, print, and display a
variety of alphanumeric data. Such applications have a number of well known strengths

15  including rich editing, formatting, printing, calculation and on-line and off-line editing.
Most computer software applications do not contain all necessary
programming for providing functionality required or desired by every potential user.
Many programmers often wish to take advantage of an existing application’s
capabilities in their own programs or to customize the functionality of an application
20  and make it more suitable for a specific set of users or actions. For example, a
programmer working in the financial industry may wish to customize a word processor
for a user audience consisting of financial analysts editing financial reports. In recent
years, the Extensible Markup Language has been used widely as an interchangeable
data format for many users. Often users of XML functionality attach or associate one or
25 more XML schema files or XML-based solutions to a document being edited or created
by the user. However, users/programmers are limited in their ability to apply XML

schema files and other XML-based solutions functionality to a given document because



library containing the XML schema files or other XML-based solutions. Accordingly, there is a need in the
art for a programmable object model for allowing a user/programmer to access a Namespace or schema
library of XML 5 resources for customizing or otherwise manipulating the resources to enhance the
user/programmer’s use of XML functionality with a software application document. It is with respect to

these and other q@psigig/pt §1Hﬁ@ért86e8fﬁ&ﬂﬁd@ﬁ%@@@ﬂd@@@&e@%&@&h@%ﬁéw thednveaation 10
The present invention provides methods and systems for aIIowwi%'%a user to programmatically access and

utilize a Namesp&0&6Y senaiiashsri Mintshimg Kiotosersii YikDaid roltiNML-based resources

for associating those XML-basegcirapiyge shaith Pnedmesdaeysrentsanshigfasusypizingothe
functionality associated 15 with those XML-based resources. Once a user or programmer obtains access

to the Namespad®o? QKB A TP OB LRE {8y AR FERT ARSIy A S8 s Bts K Nibraph e & Mikes with

XML data in &n agseeited decHmeti-and 6Pryaeseixe thieaigrimay deterdsanekkeovsmaseciptions of
XML schema files with XML data_contained in the document.  The user may also programmatically

associate transfolSFARSALHRENGES XACHIN b utienabtyiny Khud SOFERcR irrder drataribvdtexisting

transformation filgs aggoigiect WitthesMbidintalceNiGRRRINTNR dRAUME Prelfif USRIMMAY RiSObassociate
other files and executable software associated with XML-based and other document solutions with XML

data contained intA&Sdocument. Additionally, the user may detect and delete the association of
XML-based solutions and other types of executable software from 25 association with XML data

contained in a document. These and other fe§tumresdradaliatrﬁtgﬂ(la‘§é e}nodnaspects of the present invention

may be more clearly understood and apprec following detailed description of
the discloséd embodiments and by reference to the appended drawings and claims.
The present invention provides methods and systems for allowing a user
to programmatically access and utilize a Namespace or schema library containing XML
schema files and related XML-based resources for associating those XML-based
resources with one or more documents and for customizing the functionality associated
15  with those XML-based resources. Once a user or programmer obtains access to the
Namespace or schema library, the user may programmatically associate XML schema
files with XML data in an associated document, and conversely, the user may detect and
remove associations of XML schema files with XML data contained in the document.
The user may also programmatically associate transformation files with XML data
20  contained in a document and detect and remove existing transformation files associated
with XML data contained in the document. The user may also associate other files and
executable software associated with XML-based and other document solutions with
XML data contained in the document. Additionally, the user may detect and delete the
association of XML-based solutions and other types of executable software from
25  association with XML data contained in a document.
These and other features, advantages, and aspects of the present
invention may be more clearly understood and appreciated from a review of the
following detailed description of the disclosed embodiments and by reference to the

appended drawings and claims.



2 Brief Description of the Drawings Fig. 1 is a simplified block diagram of a computing system and
associated peripherals and network devices that provide an exemplary operating 5 environment for the
present invention. Fig. 2 is a simplified block diagram illustrating interaction between software objects
according to an object-oriented programming model. Fig. 3 is a block diagram illustrating interaction
between a document, an attached schema file, and a schema validation functionality model. 10 Fig. 4 is
a block diagram illustrating interaction between a document, a Namespace or schema library and a third
party software application. Detailed Description of the Preferred Embodiment Embodiments of the present
invention are directed to methods and s\BtérhDéscrdafjcioinof ahesBriaovirggrammatically call a

Namespace/Schema library ofF’115 ML schemalf'%%a %r]g)&gMA_l-based Osfoletljtitc)(r)lrsr‘,1 ar 1d resources for,

controlling the association of thoSé |Ie§S, Soltifions '&hd Tesources {6 ore Sr mor oncg.l%srﬁ%? T%néise
embodiments masieiaoribjreghothisr endbadimerktsdeaydse thtitizeayvadwd structanaplaiyangesitingy be
made Wlthop§ dep%rt{rn(gnfﬁon‘t\ %hr:tﬁagmt or scope %Itlhe present invention. The following detailed

.. c resen
description is therefore no

enina |me|rt1|rllg 20 senses and the scope of the present invention is
defined by the appended claimBign@ their squilifilehtbldRefdiriggmoillusttitendrantengsjon Whisledike
numerals represesrgtfg‘i}ééareeolgrg&gl%s (t:m?l%mha% %Eveertgl rf{'thire%s as §Ct518f tr@l% resent invention and the
exemplary operating envirgnment will be deserbed. [o) arpcﬂ e%lﬁlovﬁng Iscussion are 25 intended
to provide a brief, general desdrigtidnsof hlsdiitalereompusinagjiegvirersvieon irctwedohthecinuention may be
implemented. While, the invention il be described. i e, GeNSAl,Gonext of program modules that
execute in conjunction Wwith an appﬁ’catlon program that runs on an operating system on a personal

computer, thdse skilled in the Fig. 4 is a block diagram illustrating interaction between a document, a

Namespace or schema library and a third party software application.

Detailed Description of the Preferred Embodiment

Embodiments of the present invention are directed to methods and

systems for allowing a user to programmatically call a Namespace/Schema library of

15 XML schema files and XML-based solutions and resources for controlling the
association of those files, solutions and resources to one or more documents. These
embodiments may be combined, other embodiments may be utilized, and structural
changes may be made without departing from the spirit or scope of the present
invention. The following detailed description is therefore not to be taken in a limiting

20  senses and the scope of the present invention is defined by the appended claims and
their equivalents.

Referring now to the drawings, in which like numerals represent like
elements through the several figures, aspects of the present invention and the exemplary
operating environment will be described. Fig. 1 and the following discussion are

25 intended to provide a brief, general description of a suitable computing environment in
which the invention may be implemented. While the invention will be described in the
general context of program modules that execute in conjunction with an application

program that runs on an operating system on a personal computer, those skilled in the



3 art will recognize that the invention may also be implemented in combination with other program
modules. Generally, program modules include routines, programs, components, data structures, and
other types of structures that perform particular tasks or implement 5 particular abstract data types.
Moreover, those skilled in the art will appreciate that the invention may be practiced with other computer

system configuragiaReilIRcHediNgchBRthBeI dRMIEeRa IO ¢RPIAN SYRIE D oMISHRRIAC faaPHtRased or
programmable consumer electronics, minicomputers, mainframe computers, and the like. The invention

may also be prachtQsddR @8teted computing environments where tasks are 10 performed by remote
processing devices that are linkrehdHRHIPra S MIUGRYON IMRIWOHKnkY aiisifiRkied GapuReHRY

environment, program modules may be located in both local and remote memory storage devices.

Turning now to FRA SERCEtr AGEOLFhBIRET af SHItSRIERS it ReHaFabRAtH AP tRES P s8R ihg the
various embgdimgitiscafahsoimventian Wilde NMordessribrskelRalcampienAraitapihRighotiva ihdig. 1

illustrates a conventional personal computer, including a central processing unit 4 ("CPU"), a system
memory 6, includig™YiPAHEBY S dLaSHSHEH PE PR ANPY SH YA FER A8 LR P RENE PP and a

system bus 12 tha¢lgoupestie mempnsdestoe GiyMehs basiedpRItasiPbis&ystem pasiairingshe basic
routines that help to transfer information between elements 20 within the computer, such as during

startup, is stored SATFEMSD FCEFTORHS p BHUFAPRIBREHUERS e rSHRREE a AidsdGolkSe deie 14 for

storing an operatingesystemhy 6l RPigAiar f1ag /@ batchcampigiapplicatamaegramSabkaact data.
The mass stqrage device 14 is connected to the CPU 4 through a mass stor%%e controller, (not shown)

connected th the BEE B HRY IR St HRGESHEGI I 15 Sntiab 1ifs ueesti R 8 A BRI GaR ne dia,
provide non-volatilgstakagm feudibeipasbeahpampuiarizoMibayghotierteschiptio mal copsrt igadable

media contained herejn refers to a mass storage device, such as a hard disk or CD-ROM drive, it should
be oth local and remote memory storage devices.
Turning now to Fig. 1, an illustrative computer architecture for a
personal computer 2 for practicing the various embodiments of the invention will be
15  described. The computer architecture shown in Fig. 1 illustrates a conventional
personal computer, including a central processing unit 4 ("CPU"), a system memory 6,
including a random access memory 8 ("RAM") and a read-only memory ("ROM") 10,
and a system bus 12 that couples the memory to the CPU 4. A basic input/output
system containing the basic routines that help to transfer information between elements
20  within the computer, such as during startup, is stored in the ROM 10. The personal
computer 2 further includes a mass storage device 14 for storing an operating
system 16, application programs, such as the application program 305, and data.
The mass storage device 14 is connected to the CPU 4 through a mass
storage controller (not shown) connected to the bus 12. The mass storage device 14 and
25 its associated computer-readable media, provide non-volatile storage for the personal
computer 2. Although the description of computer-readable media contained herein
refers to a mass storage device, such as a hard disk or CD-ROM drive, it should be
appreciated by those skilled in the art that computer-readable media can be any

available media that can be accessed by the personal computer 2.



appreciated by those skilled in the art that computer-readable media can be any available media that can
be accessed by the personal computer 2. 4 By way of example, and not limitation, computer-readable
media may comprise computer storage media and communication media. Computer storage media
includes volatile and non-volatile, removable and non-removable media implemented in any method or

technology for storage of infor@@ti%}s@@m,@g@@mﬁi@rﬁfgqﬁgp@i&i,ngwgg@gsmg@gglgtm&gwqgaprogram
modules or other data. Computer storage media includes, but is not limited to, RAM, ROM, EPROM,

EEPROM, flash FRIMBISESOBIRBE S RERSERee iz Alshy QRERHBIGRIIPTICER KB M, TINABLeS SIUREE prbial

storage, magneti¢, (agsetien+ieagaatiniapr e agnelic Bisk siAageE AhaE magnatiprisiageddavices, or
any other medium which can be used to store the desired information and which can be 10 accessed by

the computer. AcEdYdiRGHedarfolechAdRRiahtSiBrsR MyveRtsmafinpeishndl compitsr o tilcoperate

in a networkad enyiARMEGRY, URiRGIAgIRRESONSEAIANS JAuISMPIBIROMRIETS nipuEh aotsR/Ieartwork
18, such as the Internet. The personal, computer 2 ma]g/gconnect to the TCP/IP network 18 through a

network interface BHRAE PHISMELivied it BOVSHIRPNE ShSrR O eHatmAn ¥ i fiterface

unit 20 may alsosbgd/titizeduerteRNeghiRber PasEINawaTkeAthie Pt SOMMURY, SHateRie The
personal computer 2 may also include an input/output controller 22 for receiving and processing input

from a number offBEGLES, FRFOGHT P Re TR B HTH LY BSOS RINTR MR Iy ARem JGVisaEp O

controller 22 mayapyoyile ed@iuhioskidisphaybecisento 26ba: RHE RS daiTer e O hedpbicdayis®cAs
mentioned briefly above ﬁ number of program modules and data files may be stored in the mass storage

device 14 ahtl RARFB S ¥ &SRS mputer 2, including an operating system 16 suitable for
controlling the operation of a nefy¢erkad: persaraheomPBiRingeh aF thiec WHNEHOWMS %R qresating

System o MG T 22 CORRORATION gl Reprond, Washinolon, Thie s siorage device 14
and RAM 8 p y op & o8
remote computers through a TCP/IP network 18, such as the Internet. The personal
computer 2 may connect to the TCP/IP network 18 through a network interface unit 20
15  connected to the bus 12. It should be appreciated that the network interface unit 20 may
also be utilized to connect to other types of networks and remote computer systems.
The personal computer 2 may also include an input/output controller 22 for receiving
and processing input from a number of devices, including a keyboard or mouse (not
shown). Similarly, an input/output controller 22 may provide output to a display screen,
20  aprinter, or other type of output device.
As mentioned briefly above, a number of program modules and data files
may be stored in the mass storage device 14 and RAM 8§ of the personal computer 2,
including an operating system 16 suitable for controlling the operation of a networked
personal computer, such as the WINDOWS XP operating system from MICROSOFT
25 CORPORATION of Redmond, Washington. The mass storage device 14 and RAM 8§
may also store one or more application programs. In particular, the mass storage device
14 and RAM 8 may store an application program 305 for creating and editing an
electronic document 310. For instance, the application program 305 may comprise a
word processing application program, a spreadsheet application, a contact application,

30 and the like. Application programs for creating and editing other types of electronic

5



may also store one or more application programs. In particular, the mass storage device 14 and RAM 8
may store an application program 305 for creating and editing an electronic document 310. For instance,
the application program 305 may comprise a word processing application program, a spreadsheet
application, a contact application, 30 and the like. Application programs for creating and editing other

types of electronigoe daektignts Mayalesbevusaddvhithe vaneumrmeotime pisehihswRirrANt vention.
A schema file 330 and a_namespace/schema library 400, described below, are also shown. Exemplary

embodiments of ff85sPaduRARMliBRUPSRApTSHRRad IBlpE dtn dricthed S Hetvasnh AR shaiSoftware

objects in an object-oriented pnOgAMANIGntHEMHENMNENthE YPrBssRosRe Qi dheafelipvyrandageripiion of
embodiments of the present invention, it is useful to briefly to describe components of an object-oriented

programming enViPHRTERE2ERGS PR ifisenbROGR ISR BIFF I UBARIA] SAtERHSH RegfARm&sfware

objects accosding:iQiashaiectsienigsb RO SFRANTIND Wiagdeles&GeesHI08 dMBRiahieet-efigiteesent
programming environment, a first object 213&% 10 include software code, executable methods
4]

properties, and pAFarREers ISimildigfih G bj@ct%ﬁ%ﬁ&@@%ﬁmﬂe%oﬂ%a‘?@?:ﬁdéﬁ"g%%utable

methods, propertjgsgantinpal @metehenéhfirst pblert 2dhpimeeymaniegievithasaagndiahia 20 to
obtain information or functionality from the second object 220 by calling the second object 15 220 via a

message call 230 REEWENTRKA (SHifEe SRARATMEHE afhorBletR i te 8 8RS EURIAEN & onment,

the first object 21QJvavieeMmodniGHR Wb the:dpeondahipg 230iMamaRlicatias pspp@nIMiInginterfaces
(API) that allow two disparate software object% 210, 220 to communicate with each other in order to
obtain infoﬁﬂatidﬂ%ﬁi’ﬁfﬁﬂ&ﬁ"&‘i%lﬁﬁ}%oﬁ?‘%%ﬁ B RSt RERRSTE S (R FiPAF BRI 210'88!7Euifes the

functionality provigdeendyodjsetmuheontaiaaddndie secandvdiexdetatle nikgick]qabdiseayngass a
message call 230 to the second object 220 in which the first object identifies the required method and in
which the first obJE¢EPSEEEs any required

A first object 210 may communicate with a second object 220 to obtain
information or functionality from the second object 220 by calling the second object
15 220 via a message call 230. As is well know to those skilled in the art of object-
oriented programming environment, the first object 210 may communicate with the
second object 220 via application programming interfaces (API) that allow two
disparate software objects 210, 220 to communicate with each other in order to obtain
information and functionality from each other. For example, if the first object 210
20  requires the functionality provided by a method contained in the second object 220, the
first object 210 may pass a message call 230 to the second object 220 in which the first
object identifies the required method and in which the first object passes any required
parameters to the second object required by the second object for operating the
identified method. Once the second object 220 receives the call from the first object,
25  the second object executes the called method based on the provided parameters and
sends a return message 250 containing a value obtained from the executed method back

to the first object 210.
For example, in terms of embodiments of the present invention, and as
will be described below, a first object 210 may be a third party customized application

30 that passes a message to a second object such as an Extensible Markup Language

6



parameters to the second object required by the second object for operating the identified method. Once
the second object 220 receives the call from the first object, 25 the second object executes the called
method based on the provided parameters and sends a return message 250 containing a value obtained
from the executed method back to the first object 210. For example, in terms of embodiments of the

present inventions aRehasy B8 st adHeeleyY . tAdifsioRisR 2 18 AiAk b atbird Paehusysiomized

application 30 that passes a messaFgll@e to a second object such as an Extensible Markup Language 6

schema validatioIRI et sBSREdirSY Bpfen s itifelosuneti sehrae thrngegigcd aitHtisls Bey
specified XML elemepirihr@dpphsanbvieratiespeciigd abidalamenhdshsdasveiecnpsseehby the

first object with the identified method. Upon receipt of the call from the first object, according to this

example, the sch&tHal{id HortiEbjbi % teAeQtdinth A dbitifSamMRith Skeoprirdnaprdiisat sanibistiment

and returns & meggaagetohih eifinsil et henfaipsptaies WL \ueAssasiriadhwithibgaaligated
XML element. Operation of object-oriented programming environments, as briefly described_above, are

well known to thad§ dKitfebifthdnatheao R REiBEHLIRY, WS otiReisbMHE Hesetidpisdntidtltare 10

implemented thrayghdhe ioissaetiprodbspitnerRebiepts dhahe MeteRursaméaalion, rndlyagplicaiéan of
components of the Extensible Markup Languag@l]gXML . Fig. 3 is a block diagram illustrating interaction

between a docurdBAYSafraitsthiPaehiariPife kit 1 &ahdtha validation functionality module. As is well

known to those skilled in the arjs thefexieasitielMarkepbangidage OfMi:prsidas amvetiiod ohre
describing text and data 15fi£ a document by aII,owin&g a user to create tag names that are applied to text
O,

or data in a ! BocufBITIARER oY e il HHERSROBrd A A RIHSSLS Bt iR USa g SPa s HIRSY 2B Sy
example referringppligidh e @asssnents J0tkeeBigehvwish theApplicaliona305 KamtginsFiexs thakhas

been marked up win X\l tags R, 520, 828, F01 AR, U o2 e UAARL, SRl Rigd P e
XML tag <title>. PH¥te SRR : ,

a schema validation functionality module. As is well known to those skilled in the art,

the Extensible Markup Language (XML) provides a method of describing text and data

15 in a document by allowing a user to create tag names that are applied to text or data in a

document that in turn define the text or data to which associated tags are applied. For

example referring to Fig. 3, the document 310 created with the application 305 contains

text that has been marked up with XML tags 315, 320, 325. For example, the text

"Greetings" is annotated with the XML tag <title>. The text "My name is Sarah" is

20  annotated with the <body> tag. According to XML, the creator of the <title> and

<body> tags is free to create her own tags for describing the tags to which those tags

will be applied. Then, so long as any downstream consuming application or computing

machine is provided instructions as to the definition of the tags applied to the text, that

application or computing machine may utilize the data in accordance with the tags. For

25  example, if a downstream application has been programmed to extract text defined as

titles of articles or publications processed by that application, the application may parse

the document 310 and extract the text "Greetings," as illustrated in Fig. 3 because that

text is annotated with the tag <title>. The creator of the particular XML tag naming for

the document 310, illustrated in Fig. 3, provides useful description for text or data

30  contained in the document 310 that may be utilized by third parties so long as those

7



20 annotated with the <body> tag. According to XML, the creator of the <title> and <body> tags is free to
create her own tags for describing the tags to which those tags will be applied. Then, so long as any
downstream consuming application or computing machine is provided instructions as to the definition of
the tags applied to the text, that application or computing machine may utilize the data in accordance

with the tags. ForaigxamilerdfRANUIsFRRIMGRBHEAIOR haphiera WREERMSH i estrctdexbdefined
as titles of articles or publications processed by that application, the application may parse the document

310 and extract tH&dext "Greetings," as illustrated in Fig. 3 because that text is annotated with the tag

<title>. The creator of the partigilasiMé (3¢ RBBUNRECRRS dherdostenRant3idiistRteskinfipx3 provides
useful description for text or data 30 contained in the document 310 that may be utilized by third parties

so long as those PP FRIGES AR SRS A9SHNGRH 318 BRI IIE ShaeRIAEE WAtA YRGS HIYILEEE e text or

data. According teiemhadirnants RtHeiRseseitciNYENE o taghigxhangniMke Bafke R e een Hgsthe
document 310 may be saved according to a variety of different 5 file formats and according to the native

programming landtlg¥IBeIHE S ARHEREBNh 055 Wit FhichaheaBiimii: sThaadrdbdnEsremMple, the

text and XML mapsupvbavcbsrsaved aceerdipeiessinoigpiieerssingpppligaioapslishipadsheete
application, and the like, AlternativEtIg/, the text and XML markup entered into the document 310 may be
%

saved as an XMUHSmAlRaHRISY HE G S bR ULV Hn{PARpIR: AR, dasaaY £ Ymaading such

as font, style, paragkaphs SHHURMIE fetmaaydebsanedas an i LakgpRigsesatation, Aasaigingly.any
downstream or third party applications capable of understanding data saved as XML may open and

consume thE text SRR Eade f U s emParagiadL HEHSHI G 6% JREXiIRE §Eds&ioAtorSdling text

and XML markupramds@ssasiatedfesoratiiply ane wikeeatiributesiaf daegumpntaishasciplblesas U.S.
Patent 15 Application entitled "Word Pricessin Document Stored in a%nfle XML File that may be
Manipulated by ABBIRESHBAR SR UNRE @R&M@ RN OPEAISNE SARTHIY 5y K8 Petita thus saved as

an XML representation. For a detailed discussion of saving text and XML markup and
associated formatting and other attributes of a document 310 as XML, see U.S. Patent
15  Application entitled “Word Processing Document Stored in a Single XML File that may
be Manipulated by Applications that Understanding XML,” U.S. Serial No. 10/187,060,

filed June 28, 2002, which is incorporated herein by reference as if fully set out herein.
In order to provide a definitional framework for XML markup elements
(tags) applied to text or data, as illustrated in Fig. 3, XML schema files are created
20  which contain information necessary for allowing users and consumers of marked up
and stored data to understand the XML tagging definitions designed by the creator of
the document. Each schema file also referred to in the art as a XSD file preferably
includes a listing of all XML elements (tags) that may be applied to a document
according to a given schema file. For example, a schema file 330, illustrated in Fig. 3,
25 may be a schema file containing definitions of certain XML elements that may be
applied to a document 310 including attributes of XML elements or limitations and/or
rules associated with text or data that may be annotated with XML elements according
to the schema file. For example, referring to the schema file 330 illustrated in Fig. 3,
the schema file is identified by the Namespace "intro" the schema file includes a root

30 element of <introCard>.



filed June 28, 2002, which is incorporated herein by reference as if fully set out herein. In order to provide
a definitional framework for XML markup elements (tags) applied to text or data, as illustrated in Fig. 3,
XML schema files are created 20 which contain information necessary for allowing users and consumers
of marked up and stored data to understand the XML tagging definitions designed by the creator of the

document. Each schema file alsedai@igdoans {breath aa2PGDlepalraRly dnshwesalisting of all
XML elements (tags?uthat may be applied to a document according to a given schema file. For example,

a schema file 330°RfusFaeR ifPEihe Schemallpandspiiarns filBEemSisMEddArTonehddeRmpniemL
elements that mayhr>anplieddaya dogymanti3 ke dnsludingosttiRutes Bf M ielgnentsepolipiations

and/or rules associated with text or data that may be annotated with XML elements according to the

schema file. For S}ATPE MatehiriFfinederadre maimrte 390 tiflensib R Biguabm et chithal #eeddentified
by the Namespaggajncodéiasriama Beinsiutasctraal. 3G @ement kwiitn Gasdzn8sArenidng to the

schema file 330, the <introCard> element serves as a root element for the schema file and also as a

parent element to tRG OHSIBRTL A WRtelemitnBalRring ;8N Kigormths fismadiiedin #¥fart, a
number of parent.@iemenisribaydedefinedamndema single raet elmentlandasnweRetRighilgiglements

5 may be defined under each parent element. Typically, however, a given schema file .330 contains only

one root element®&EBE AN $45 MBAYHE QA HLTRRE 99HNHIQY YorttiehasseriBsLy BhGRRINIBES to the

<title> and <bodythetespedtise EsRRAIMLY 1ok @r At eBe3f @nen343 Mo PEXisp 1EY e h@ebimiéion or
rules associated with ap in‘%g;he respective elements tg text or data in the d%gzument 310. For example,
t

I
the attribute 40 3450 {S {53t ARPRLES I e Liilfe>cliaidn T b e To Jhah AR B9 64 to

twenty-five charagieigyrfiengharfeaerainghytif texixereiingrwentxJdbeaiahamatarsive @aetbdss
annotated with the <title> element or tag, the attei‘ggted annotation of that text will be invalid a%ﬁg{)rding to

the definitions Com&mﬁstﬁgngéﬂg%gﬁlet%%ém element or tag, the attempted annotation of

text will be invalid according to the definitions contained in the schema file 330.
By applying such definitions or rules as attributes to XML elements, the
15  creator of the schema may dictate the structure of data contained in a document
associated with a given schema file. For example, if the creator of a schema file 330 for
defining XML markup applied to a resume document desires that the experience section
of the resume document contain no more than four present or previous job entries, the
creator of the schema file 330 may define an attribute of an <experience> element, for
20  example, to allow that no more than four present or past job entries may be entered
between the <experience> tags in order for the experience text to be valid according to
the schema file 330. As is well known to those skilled in the art, the schema file 330
may be attached to or otherwise associated with a given document 310 for application
of allowable XML markup defined in the attached schema file to the document 310.
25  According to one embodiment, the document 310 marked up with XML elements of the
attached or associated schema file 330 may point to the attached or associated schema
file by pointing to a uniform resource identifier (URI) associated with a Namespace
identifying the attached or associated schema file 330.
According to embodiments of the present invention, a document 310

30  may have a plurality of attached schema files. That is, a creator of the document 310

9



By applying such definitions or rules as attributes to XML elements, the 15 creator of the schema may
dictate the structure of data contained in a document associated with a given schema file. For example, if
the creator of a schema file 330 for defining XML markup applied to a resume document desires that the
experience section of the resume document contain no more than four present or previous job entries,

the creator of th%ﬁ&@&iﬂl@ S8R HERN@ANAUIBHEMRTAR TRXRSIRNGSCuAGMEN fPbARexpmple, to
allow that no more than four present or past job entries may be entered between the <experience> tags

in order for the eXpeVidRc 3Ry uk faridhs aueliptof B Yieo3D Q¢S tAm 950t RY83hose

skilled in the art, the. s¢heBaaiiig1S30 doravatatached W Ahatherwisedaasasiatedayithig givencgacument
310 for application of allowable XML markup defined in the attached schema file to the document 310. 25

According to one®fRbodirfksAtothef dbeineHnetio i fhmay Uslith sevnciaismers sthrmadiilse iy or

associated sgheranfitend30Xxnay. RRIRIS 4he adasiiedOiessatiatedrehemac iR ROmEnE R & uniform
resource identifier (URI:, associjated with a Namespace identifying the attached or associated schema file

330. According td &R e SR pRIEAtIREMEBH 3 LoaRN AEIcEte 2805 NHy Frheara BlErdY of

attached schemasfilgs oddrat inose GigatelaPiihendasiment SQScaynasIociagavistiachiveargtinan one
schema file 3 3 0 to the document 3 10 in order to pravide a framework for the annotation of XML markup

from more than off@€BAeia 8. BY StaARe A GodlifehPeer gl dmamies Sriukia Wb dtidted with
financial data. A @iaplae @btheaepeumnantidldmaytyvisictoraasdeiatatXML schema files 330 5 containing

XML markup and definitions associated with muligéple financijal institutions. Accordingl¥, the creator of the

document may associate aM SUHICIRFPARMERS REHIHSEPHIRYEEnRiSP rshiRRiSh&MNith the

document 3 10. Likemisefi R QivdmnsWiasdh&vaniitar33Mimay bepssosiatiadingthia particiskyadeerment
structure such as a_template for placing financial data into a desirable format. 10 According to .
embodiments of ffO$Pa %er.xv@ﬁam %i’%ﬁ‘é“gﬁoﬁﬁ%‘? i document 310. The document 310 may in

turn contain pointers to URIs in the Namespace or schema library associated with the

one or more schema files attached to otherwise associated with the document 310. As

15  the document 310 requires information from one or more associated schema files, the

document 310 points to the Namespace or schema library to obtain the required schema

definitions. For a detailed description of the use of an operation of Namespace or

schema libraries, see U.S. Patent Application entitled “System and Method for

Providing Namespace Related Information,” U.S. Serial No. 10/184,190, filed June 27,

20 2002, and U.S. Patent Application entitled “System and Method for Obtaining and

Using Namespace Related Information for Opening XML Documents,” U.S. Serial No.

10/185,940, filed June 27, 2002, both U.S. patent applications of which are incorporated

herein by reference as if fully set out herein. For a detailed description of a mechanism

for downloading software components such as XML schema files and associated

25  solutions from a Namespace or schema library, see US Patent Application entitled

Mechanism for Downloading Software Components from a Remote Source for Use by a
Local Software Application, US Serial No. 10/164,260, filed June 5, 2002.

Referring still to Fig. 3, a schema validation functionality module 350 is

illustrated for validating XML markup applied to a document 310 against an XML

30 schema file 330 attached to or otherwise associated with the document 310, as described

10



schema files and associated document solutions may be maintained in a Namespace or schema library
located separately from the document 3 10. The document 3 10 may in turn contain pointers to URIs in
the Namespace or schema library associated with the one or more schema files attached to otherwise
associated with the document 310. As 15 the document 3 10 requires information from one or more

associated schergpdfiles AbacEomenansw 1ot ie He Ianaspacaesebemavibrapnienediain the
required schema definitions. For a detailed description of the use of an operation of Namespace or

schema libraries, 3882 19tes! BiBHteA Apfidsitis ertairr el artinp atidic Besumety Nandtpace

Related Informatigngt Uiy i@ IND ah043&sbihRQ fledndiingl 3380 2062 06 Saf et ARpliRation
entitled "System and Method for Obtainin? and Using Namespace Related Information for Opening XML

Documents,” U.S3c8emaI iNg 3%, 158 bl flsqsinedier0n8, Trho. arepdaBRedpieadbn st Which are

incorporateds hergincly ¢RigepRcamsn  ily. seteisiey ein Farsagdatailedidesesipiian ofwinpaehgmism for
downloading software compaonents such as XML schema files and associated 25 solutions from a

Namespace or s Rbiaripted avits the dildagipmenton @iinidad mbefknidrh SDdwiisEding S oftware

Components frordadrigeimidSeUIige fasdd sedifs ko eansatbvake dyepticaion, JsiheximNeatRip64,260,
filed June 5, 2002. Referring still to 3!33 3, a schema validation functionality module 350 is illustrated for

validating XML m&Pe 3 apsined tea’dfaimehfdaprngainstatss xith tBe darunsatme voriaadidhto or

otherwise associx&d withrktip deguimient 3dRaaredesatibedhtthalives s desoribrekplewrdhetsehema
file 330 sets out acgﬁgtable XML elements and associated attributes and defines rules for the valid

annotation &P the HBEOMBFFSSM R witr AR kU o T AP HEUBE At FYehéntl R 814A8 SEErsinple, as

shown in the scheraayilg330hivetehildiriementerstiiiewifindishedyhamdehines unsacihe kagker 5
parent element <introCard>. Attributes 340, 345 defining the agceptable string length of text associated
with the child eleﬁ{gﬂ%gtitﬁi%@gnﬁlﬂ Bofi)gné‘?ﬂta?g ti?ﬁugf a%&% é%%cri@e&r b8, YeHe rHfmpts to

o)
annotate the documenip3dspuath XMLdosarket 310, against an associated schema file 330, a schema

validation module 350 is utilized. As should be understood by those skilled in the art,

15  the schema validation module 350 is a software module including computer executable

instructions sufficient for comparing XML markup and associated text entered in to a

document 310 against an associated or attached XML schema file 330 as the XML
markup and associated text is entered in to the document 310.

According to embodiments of the present invention, the schema

20  validation module 350 compares each XML markup element and associated text or data

applied to the document 310 against the attached or associated schema file 330 to

determine whether each element and associated text or data complies with the rules and

definitions set out by the attached schema file 330. For example, if a user attempts to

enter a character string exceeding twenty-five characters annotated by the <title>

25  elements 320, the schema validation module will compare that text string against the

text string attribute 340 of the attached schema file 330 and determine that the text

string entered by the user exceeds the maximum allowable text string length.

Accordingly, an error message or dialogue will be presented to the user to alert the user

that the text string being entered by the user exceeds the maximum allowable character

30  length according to the attached schema file 330. Likewise, if the user attempts to add

11



from a schema file 330 attached to or associated with the document in violation of the XML markup
definitions contained in the schema file 330, an invalidity or error state 10 will be presented. For example,
if the user attempts to enter a title string exceeding twenty-five characters, that text entry will violate the
maximum character length attribute of the <title> element of the schema file 330. In order to validate XML

markup applied g2 XeauUnRRRt 3 QlasainHeanaasaciatgdschsmaiileiRB-agehrma wrlidatigramodule
350 is utilized. As should be understood by those skilled in the art, 15 the schema validation module 350

is a software mod@dandnRs s mpliisH bdetetmiBrethtidihe s arkerFlerBr tarl sy LU sRarkup

and associated textRpterediindReslosusnaat kQ @gainstaniassedatpdgr-aliashad XMbraghema file
330 as the XML markup and associated text is entered in to the document 3 10. According to i
egi,(h WML

embodiments of th& BHESBRT inchsd {1 lthe X hehtsostinglyia hfonchfdrisdeationipadule

markup element gpgeagsasialedtaxdseigtoba aapbad 16 the deeumnaei3he agaiostieantiachraor
associated schema file 330 to determine whether each element and associated text or data complies

with the rules and"#&HRitions set out by the attached schema file 330. For example, if a user attempts to
enter a character string exceeding twenty-five characters annotated by the <title> 25 elements 320, the
schema validation module will compare that text string against the text string attribute 340 of the attached
¥ mpable Gbicch Mode for. Namespaces/Schema Libragies eds the maximum allowable
text string length. Accordingly,/an @sseriteessage on Hinlaguenvtl ke presentad tedkie tdsprdvigdedt the
user that the text string being entered by the user exceeds the maximum allowable character 30 length

according td%he SEHBHIANUCART Y SN E A SRS A 4 PIHBE brSTeasHIE MKV RgHRARS
element between( sl Kjitlerianpcshedobagisntelements othadsherrama dligkativn mgdsde 3pLivdldgtermine

that the XML markup element applied by the user is not.a valid element allowed hetween the <title> and
<body> elementHEEETITRy 1S THETEEHER SEHBRmAHEAa B?rg%ém‘?ﬂ&%ﬁb%ﬁl?}éﬁ?dﬁﬁbﬂ module
350 will XML markup elements corresponding to a given schema file 330 to a document 310.

As described, a plurality of XML schema files and other document solutions, for

15  example pre-structured templates, may be attached to or associated with a single XML

document 310. Moreover, as described above, a number of different XML schema files

identified by a Namespace identification and a number of document solutions may be

stored in a Namespace or schema library apart from the document 310. According to

embodiments of the present invention, users are allowed to programmatically call the

20  Namespace or schema library associated with one or more documents 310 for

customizing or otherwise manipulating schema file Namespaces and associated

definitions, rules, resources, and solutions associated with various Namespace
identifiers contained in the Namespace or schema library.

Fig. 4 is a block diagram illustrating interaction between a document

25 310, a Namespace or schema library 400 and a third party application 450. According

to embodiments of the present invention, users may programmatically call the

Namespace library 400 via a set of object-oriented message calls or application

programming interfaces 470 for modifying the contents or operation of individual

schema files 410, 430 or resources 420, 440 associated with schema files identified in

30  the Namespace library 400. The user may communicate with the Namespace library

12



5 generate an error message or dialogue to the user to alert the user of the invalid XML markup.
Programmable Object Model for Namespaces/Schema Libraries As described above with reference to
Fig. 3, in order to provide a 10 definitional and rules-oriented framework for applying Extensible Markup
Language (XML) markup to a document 3 10, one or more schema files 3 3 0 may be associated or

attached to the daghn@RtfosIReiting Stefiviieos andivdlgargpyesping tspapplicatilt ebjeMbrmarkup
elements corresponding to a given schema file 330 to a document 310. As described, a plurality of XML

schema files andBeAE8otH et dothfioh ety eREOi3R prevsthiciied asphsias, mapidatiched to
or associated with3&ialRikMhn dRGUBIeN B4 € Moreqvervas gdesasibeshakRygka number of different

XML schema files identified bég{ Namespace identification and a number of document solutions may be

stored in a Namespace or schétd AR Pobf heasRAtR bR DO A Arg o SRaiRBnts of

the present ipventiQBrasaimarmRiawed 4omragraunaisa b salh tha AR Mgmesnase Unschemadbrary
associated with one or more documents 310 for _customizing.or otherwise manipulating schema file

Namespaces and'ditioealidMletrhamadilmes, Yamsirasss At sHMiotaias Q0dcraeE Rte - VAR aSer

Namespace identifipreceaitaiaetinoiReNRMRSpaCR 01 661 86w dith Ak bidmdris RNk @RS
illustrating interaction between a document 25 310, a Namespace or schema library 400 and a third party

application 450. ABSordMy tFEmBodRAEMR HPRIEFDrdteMandarHBRN LSS ma BraFanhtikt call the

Namespace librapy#hyiga el OhabjastconredbRe ssAgshealls an appication foregrrmINgLMjerfaces
470 for modifying th contegts or OE,eration of individual schema files 410, 430 or resources 420, 440

associated With sEHBmAVHedaigemitisd 10 36 QHRRERM AR SOB ISR, Stbusehang¥dleifal ARam N icate with
the Namespace ligind 2M0m thensiophisatiom 3R8oeiitiom withindNaaryaprogiseddhO via doseieht

) (i A A e A Ao el R G R
software applications with XML data applied to the document 310 and detect and
remove existing associations of other software applications and files with XML data.

15 For example, the Namespace 430 illustrated in the Namespace library
400 may contain a solution comprised of a pre-formatted structure for a resume
document template. When that solution is applied to the document 310, associated
schema definitions and rules designed by the creator of the resume template document
will be applied to XML markup and associated text entered into the document 310. If a

20  schema file associated with a resume document template requires that an experience
section of a resume document must have at least three past or present job descriptions,
that schema definition will be applied to the document 310 such that at least three job
descriptions must be entered by a subsequent user in the experience section in order for
the XML document 310 to be validated by a schema validation module 350.

25  Continuing with this example, if such a resume document template schema file is
associated with the document 310, and a user desires to remove the association of that
schema file with the document 310, the user may do so programmatically from a third
party program by sending an object-oriented message call to the Namespace library 450

or to the application 305 with a provided application programming interface for

13



programming languages, such as C, C++, C#, Visual Basic, and the like. By having access to the
Namespace library through a set of application 5 programming interfaces 470, the user may
programmatically associate one or more additional XML schema files or Namespaces with XML data,
and conversely, the user may detect and remove existing associations between one or more XML
schema files andixddtitaiReaemavkLBameliadJadherdocunesiidl dbbensR AP ASSkhema file
programmatically associate Extensible Stylesheet Language Transformation (XSLT) 10 with XML data
applied to a docuﬁ%ﬁﬁhﬁﬁ@%gﬂ?ﬁétrééﬂ/, the user may detect and remove existing XSLT transforms from

association with XML data appligd tethavagcunantidiapiaraaventis Usel mayddiearapspatically
associate other files and executable _software applications with XML data applied to the document 310

and detect and rENTIE MG NG LB E B8 M &R 5o RV APR IRt BENE YR M S AR L ta. 15

For examples the dNawaspee 43 dlisstaiechin the Name anesiibeaibARP 408 S apiaibadsiution
comprised of a pre-formatted structure for a resume document template. When that solution igﬁﬁplied to
e

the document 316°H883RRfaE" SEHRAADEHHGASSATH I Rssitiaa gy thelersdtdy rmptie

template documernt ¥ylirbgcarpiiEehiR oM TN Tkie hdassosiaiagiéeseptered into the document 310. If
a 20 schema file associated with a resume document template requires that an experience section of a
resume document must have at least three past or present job descriptions, that schema definition will be
applied to the dopEich@dR ShiRihat at least three job descriptions must be entered by a subsequent
user in the experience section in order for the XML document 310 to be validated by a schema validation
module 350 %5 Continuing with this example, if such a resume document template schema file is
associated with tiadagunent 3kinad & dsenpagsirasstefigimoypthe association of that schema file with
the document 310, the user may do so programmatically from a third party program by sending an
object-oriented message call to the Namespace library 450 or to the application 305 with a provided

application programmingNvgRa@ opakds property

A read only pointer to an XMLNamespaces collection which represents

15 the Namespace library available to the application.

XMLNamespaces _collection object - an object providing access to the

XMLNamespace objects. It represents the Namespace library. Each XMLNamespace
20  object in the collection represents a single and unique Namespace in the Namespace

library. The following are methods and properties of the object.

.Add() method
A method creating and adding to the collection a new XMLNamespace
25 object. It is used to register a new Namespace in the Namespace library.
It returns a new XMLNamespace object. It can accept the following

parameters.

Path — pointer to the schema file for the Namespace. The pointer can be

30 a file path represented as a string.

14



directing the removal of the association of the resume document template schema file from the document
310. The following is a description of objects and associated properties comprising object-oriented
message calls or application programming interfaces that 5 allow a user to programmatically access the
Namespace library 400 as described above. Following each of the objects and associated properties set

out below is a description of theARgfatievaNd fkaeiRNalityONNERPiRE! AR BRPREIBeIRECRREYA.
Application obiect 10 The following are methods and properties of the object. 15 .XMLNamespaces

property A read only pointer to S XN RS <hisbstE8hection which represents the Namespace library

available to the application. XMihamespacesiael epiiestahiecir Af-ARIRCHRRYIHBE Rcaasy teathe
XMLNamespace objects. It represents the Namespace library. Each XMLNamespace 20 object in the

collection represents a single d08 BRIDEERIBATEPAUIBSPIRE NAMEIPALEPFHry. The following are
methods andsproperties of the pRiegtF25/AddR methadiAdpaingdyeiering @newasdingsiadbecaliection a

new XMLNamespace object. It is used to register a new Name;gace in the Namespace library. It returns
a new XMLNamespace object NPE%IRCERTHE RN pardadtel2 W atAcrhoftls kP IRILThea file
for the Namespace. The pointejiiambeud@s fileath represented as a string. 14 5

.Application property
10 A read only pointer to the application object representing the application

of this object model.

.Count property
A read only property returning the number of registered Namespaces in
15 the Namespace library. The property is the same as the total number of
XMLNamespace objects in the XMLNamespaces collection.

.Creator property
A read only pointer to the creator of the object.
20
JInstallManifest() method
A method for installing solution manifests that register Namespaces in

the Namespace library. It can accept the following parameters.

25 Path — pointer to the manifest file for the manifest. The pointer can be a
file path represented by a text string.
InstallForAllUsers - a flag indicating whether the new Namespaces
installed in the Namespace library by the manifest should be available to

all users of the computer or only the current user.

30
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10 15 20 25 30 NamespaceURI - the URI of the Namespace that represents the schema. The URI can
be a text string. Alias - a text string representing an alternate (more user-friendly) name for the
Namespace that the programmer may specify. InstallForAllUsers - a flag indicating whether the new
Namespace in the Namespace library should be available to all users of the computer or only the current
user. .Application properfyeth({£aft @y Pointer to the application object representing the application of
this object model. .Count property A read only property returning the number of registered Namespaces in
the Namespace library. The prépBitRA skisesigte tdvHAbBCBIOSEMRNAM SSHEERB0ISHS in the
XMLNamespaces collection. .Gieatghfieneriné read oslycRateisvdritherpreaianed thaohiest the
InstallManifestO method A method for installing solution manifests that register Namespaces in the
Namespace library. It can accdS{ ERSIRARARS {55tameters. Path - pointer to the manifest file for the
manifest. The pointer can be a file path represented by a text string. InstallForAll Users - a flag indicating
whether the new Namespaces installed in the Namespace library by the manifest should be available to
Index — a number representing thé position of the requested XML
Namespace object in the Namespace library. The index can also be a text

string representing the alias or the URI of the requested Namespace.

10 .Parent property
A read only property returning the parent object of the collection. This
property returns a pointer to the application from which the

XMLNamespaces collection is accessed.

15
XMLNamespace object — an object representing an individual Namespace entry in the
Namespace library (and an individual item in the XMLNamespaces collection). The
following are methods and properties of the object.
20 .Alias property
A property for controlling the alias the programmer associates with the
Namespace. It can support the following parameter.
AllUsers — a flag indicating whether the alias is available to all users or
25 just the current user.
.Application property
A read only pointer to the Application object representing the
application of this object model.
30
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all users of the computer or only the current user. 15 .ItemO method A method for accessing the
individual members of this collection using an numerical index or a search keyword. The method can
accept the following parameters. 5 Index - a number representing the position of the requested XML
Namespace object in the Namespace library. The index can also be a text string representing the alias or

the URI of the requestedA¥aiaesppecunit My adcAePerty A read only property returning the parent object
of the collection. This property returns a gointer to the application from which the XMLNamespaces

collection is accessed. 15 XML& dinskingdhcorberreph e Niee shersdichaersisdiedhace entry
in the Namespace library (andoai-sdivis stideruiadbantML Namasnaces eolleaianpatdigeidaliowing are

methods and properties of the object. 20 Alias property A property for controlling the alias the
programmer associates with the Namespace. It can support the following parameter. All Users - a flag

indicating whether the alias is @ygilahiato alpUaREs @ tZDJUSi NG Cy ORISR stRplsatiosypeeRarty A

read only pointer to the Application object representing the application of this object model. 30 16
to be attached.

.Creator property
A read only pointer to the creator of the object.
10
DefaultTransform property
A property that points to the default XSLT transformation associated

with this Namespace. It can support the following parameter.

15 AllUsers — a flag indicating whether the default transformation setting

should affect all users of the machine or only the current user.

.Delete() method
A method for removing the XMLNamespace object from the collection
20 and destroying it, effectively removing the Namespace association

represented by this object from the Namespace library.

.Location property
A read only property that controls the location of the schema associated
25 with the Namespace represented by the XMLNamespace object. It can

support the following parameter.

AllUsers — a flag indicating whether the schema location setting should

affect all users of the machine or only the current user.

30
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AttachToDocumentO method A method for attaching the schema of the Namespace represented by the
object to the selected document. It supports the following parameters: 5 Document - a pointer to the
document to which the schema is requested to be attached. .Creator property A read only pointer to the
creator of the object. 10 .DefaultTransform property A property that points to the default XSLT
transformation associatepla il fispbiagnespace. It can support the following parameter. 15 All Users - a
flag indicating whether the default transformation setting. should affect all users of the machine or only the

current user. 20 25 .DeleteO nfetad AMERFRETST iehiBinEdhneRML RRiRteshdke SHfENarBrmPaME
collection and destroying it, effagtively remevipggheyNamespage RasReialionhEe KRSENEHRY s object
from the Namespace library. .Location property A read only property that controls the location of the
schema associated with the NSPHESAR 813 ER dhgPIss e MRS mespace object. It can support the
following pargameter. All Users - a flag indicating whether the schema location setting should affect all

users of the machine or orilﬁ the current user. 30 17 .Parent property
.URI property

A read only property returning the URI of the Namespace represented
by the object.

10 .XSLTransforms property
A read only pointer to the XSLTransforms collection representing XSLT
transformations associated with the Namespace represented by the

object.

15

XSLTransforms object - an object providing access to the XSLTransforms objects

each of which represents a single and unique XSLT transform associated with a
Namespace in the Namespace library. The following are methods and properties of the
object.
20
.Add() method
A method for creating and adding to the collection a new XSLTransform
object. It is used to associate a new XSLT transformation with a
Namespace in the Namespace library. It returns a new XSLTransform

25 object. It can accept the following parameters.

Location — pointer to the XSLT file; can be a file path represented as a
text string.
Alias — a text string representing an alternate (more user-friendly) name

30 for the XSLT transformation that the programmer may specify.
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A read only property returning the parent object of the XMLNamespace object. This property returns a
pointer to the XMLNamespaces collection of which the object is a member. 5 .URI property A read only
property returning the URI of the Namespace represented by the object. 10 XSLTransforms property A
read only pointer to the XSLTransforms collection representing XSLT transformations associated with the

Namespace represented by the,Qbigws-ABUsek Lransigrims QhiestwiRthebigs e Wdingspeeeastir the
XSLTransforms objects each of which represents a sing)le and unique XSLT transform associated with a

Namespace in the Namespace HP&pahé tEtswihg it matirdaklara plopisitesfdhheompidet. %0 25 30
.AddO method A method for creggingand@deiRerto the collection a new XSLTransform object. It is used
to associate a new XSLT transformation with a Namespace in the Namespace library. It returns a new

XSLTransform object. It can accept the following parameters. Location - pointer to the XSLT file; can be
a file path represented ag pptRxtHIPFoHdAS - a text string representing an alternate (more user-friendly)

name for the XSLT transformation that the programmer may specify. . . .
read only pointer to thé Application object representing the

application of this object model.

.Count property
10 A read only property returning the number of registered XSLT
transforms for a given Namespace in the Namespace library. It is the
same as the total number of XSLTransform objects in the

XSLTransforms collection.

15 .Creator property

A read only pointer to the creator of the object.

Jtem() method

A method for accessing the individual members of this collection using

20 an numerical index or a search keyword. It can accept the following
parameters.
Index — a number representing the position of the requested

XSLTransform object in the Namespace library. The index can also be a

25 text string representing the alias of the requested XSL transform.

.Parent property
A read only property returning the parent object of the collection. This
property returns a pointer to the application from which the

30 XSLTransforms collection is accessed.
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18 InstallForAllUsers - a flag indicating whether the new Namespace in the Namespace library should be
available to all users of the computer or only the current user. 5 Application property A read only pointer
to the Application object representing the application of this object model. 10 .Count property A read only
property returning the number of registered XSLT transforms for a given Namespace in the Namespace
library. It is the same as the total number of XSLTransform objects in the XSLTransforms collection. 15
Creator property A read only pointer to the creator of the object. 20 25 30 .ItemO method A method for
accessing the individual members of this collection using an numerical index or a search keyword. It can

accept the followiRg1 HaATRIETS obfdeK --aAWBRRY Bpresemiindathe8ositivmmefdhratealesisdated
XSLTransform object in the Namespace library. The index can also be a text string representing the alias

of the requested X8I HrN396TRICP A NBIERFA RSoni p s Her s BAAATOBBIHES of the

collection. This pspRRIBHIEILIMS a pointer to the application from which the

.Alias property
A property for controlling the alias the programmer associated with the
XSLT transform in the Namespace library. It can support the following

10 parameter.

AllUsers — a flag indicating whether the alias is available to all users or

just the current user.

15 .Application property
A read only pointer to the Application object representing the

application of this object model.

.Creator property
20 A read only pointer to the creator of the object.

.Delete() method
A method for removing the XSLTransform object from the collection
and destroying it, effectively removing the association between the

25 XSLT transform and its Namespace in the Namespace library.

.Location property
A read only property that controls the location of the XSLT transform
associated with the given Namespace and represented by the

30 XSLTransform object. It can support the following parameter.

20



XSLTransforms collection is accessed. 19 XSLTransform obiect - an object representing an XSLT
transformation associated with a Namespace in the Namespace library. The following are methods and
properties 5 of the object. 10 .Alias property A property for controlling the alias the programmer
associated with the XSLT transform in the Namespace library. It can support the following parameter. All
Users - a flag indicating whether the alias is available to all users or just the current user. 15 Application

property A read only pointer to the Application %}t%ect_representin the application of this object model.
.Creator property 20 A read onf¥/}s6iter a8 Erdisasingrihethes;dhe. $8Labuprten ! pratit %tHathod for

removing the XSLTransform oRjegtifram-thaicaiastiannhanshelgstoyivatiaffagivelygamoving the
association between the XSLT transform and its Namespace in the Namespace library. .Location

property A read only property that controls the location of the XSLT transform associated with the given
Namespace and represepagenyp Hopet$L Transform object. It can support the following parameter. 20

A read only property returning the parent object of the XSLTransform
object. This property returns a pointer to the XSLTransforms collection

of which the object is a member.

10 As described herein, methods and system are provided for allowing a
user to programmatically call the resources identified in an Extensible Markup
Language Namespace or schema library for customizing or otherwise modifying the
association of resources identified or contained in the Namespace or schema library
with one or more associated documents. It will be apparent to those skilled in the art

15  that various modifications or variations may be made in the present invention without
departing from the scope or spirit of the invention. Other embodiments of the invention
will be apparent to those skilled in the art from consideration of the specification and

practice of the invention disclosed herein.

20
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All Users - a flag indicating whether the XSLT transform location setting should affect all users of the
machine or only the current user. 5 Parent property A read only property returning the parent object of the
XSLTransform object. This property returns a pointer to the XSLTransforms collection of which the
object is a member. 10 As described herein, methods and system are provided for allowing a user to
programmaticallyyeallcthe rgsources identified in an Extensible Markup Language Namespace or schema
library for customizing or otherwise modifying the association of resources identified or contained in the
Namespace or schema library with one or more associated documents. It will be apparent to those skilled
in the art 15 that variousl modifisatpoogramuaridti oolsj coayniel chafte indbespngseht imesntioeswithoart

departing from the scope, or. spirit of the invent Ottber embaodiments of the invention will be apparent to
those Skiled i (G SE0I VeH e SR BF T AR e SoEEAAS: the invenion disclosed
herein. 20 21 WE CLAIM: 1. Aprogyghmgable ghjegtimode fomaadessinfptheallesangces ofuser BExtensible

Markup Language (XML) schema library, comprising: Iic% n Rregra ing interface for allowing a
userto 5 prgoglg;ra|I?1rm%lrt?|lcalﬁlf/l g:cag? s%cfggsoyﬂer%oeug I Seh@%etzl l?r(? glgaﬂ SC C((e%r%rg%})fr%? , the application
programming interface comprishig @phessagepcagrionmreguestirfgcassociptiongfaamdsMigschadnfarfile to an

XML markup applied to.a document; ang the ication pragramming<Raterface pperative 1o receive a
return valie. 10 1oN S R, S e e
XML markup appfiechtoctite aidcument.

the application programming interface operative to receive a return value
10 from the XML schema library responsive to association of the XML schema file to the
XML markup applied to the document.

2. The method of Claim 1, whereby the application programming interface
further comprises a message call for requesting removal of an association of the XML
15  schema file to the XML markup applied to the document; and
whereby the application programming interface is further operative to receive a
return value from the XML schema library responsive to removal of the association of

the XML schema file to the XML markup applied to the document.

3. A programmable object model for accessing the resources of an
20  Extensible Markup Language (XML) schema library, comprising:
an application programming interface for allowing a wuser to
programmatically access resources identified in an XML schema library;
the application programming interface comprising a message call for
requesting association of an XSLT transformation to an XML markup applied to a
25  document; and
the application programming interface operative to receive a return value
from the XML schema library responsive to association of the XSLT transformation to

the XML markup applied to the document.
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2. The method of Claim 1, whereby the application programming interface further comprises a message
call for requesting removal of an association of the XML 15 schema file to the XML markup applied to the
document; and whereby the application programming interface is further operative to receive a return
value from the XML schema library responsive to removal of the association of the XML schema file to
the XML markup applied to the document. 3. A programmable object model for accessing the resources

of an 20 Extensible Markup Language (XML) schema library, comprising: an application programming
interface for allowing a dser to Tﬁ%@?@ﬁﬂﬂ&f&l@%@cé@%@@%@@e@ﬂ&#‘ﬁ B AR &S ENEH S Sibrary;

the application pregiPRyRpINE AR GaBWEiRiNg ereaassage calbian seanestindaassosiatiorxksian XSLT
transformation to an XML markup ap'%Iied to a 25 document; and the application programming interface

operative to receVeRaiPERAAAIREG-SM HBAKMP LeplisAAibIa AP TuR)s8R<VE to association of the XSLT
transformation to the X\hofeBiku appliestisntprcosmantine kel hemetbosykAiain, 3cwhereby the

application programming interface further comprises a message, call for requesting removal of an

association of thd R8P PsnERsiSTME SrosaLIRARK GESRpRIINE 1o TRRUGL hEl 28105 8t R&EDY the

application programRisuTnterasmistfontheirperativada ipcpiyeea et ayaluRitom the XML schema
library responsive to removal of the association of the XSLT transformation to the XML markup applied to

the document. 10 15 5. A programmable object model for accessing the resources of an Extensible
Markup Language (XMLJ.scherha pitwgmaymoaiprisingetamadplicationqagnamithingrastenfaase édr atlowing a
userto Extensible Markup Language (XML) schema library, comprising:
10 an application programming interface for allowing a wuser to
programmatically access resources identified in an XML schema library;
the application programming interface comprising a message call for
requesting association of an one or more XML-based resources to an XML markup
applied to a document; and
15 the application programming interface operative to receive a return value

from the XML schema library responsive to association of the one or more XML-based

resources to the XML markup applied to the document.

6. The method of Claim 5, whereby the application programming interface

20  further comprises a message call for requesting removal of an association of the one or
more XML-based resources to the XML markup applied to the document; and

whereby the application programming interface is further operative to receive a

return value from the XML schema library responsive to removal of the association of

the one or more XML-based resources to the XML markup applied to the document.

25 7. A programmable object model for accessing the resources of an
Extensible Markup Language (XML) schema library, comprising:

calling the XML schema library via an object-oriented message call;

23



programmatically access resources identified in an XML schema library; the application programming
interface comprising a message call for requesting association of an one or more XML-based resources
to an XML markup applied to a document; and the application programming interface operative to receive
a return value from the XML schema library responsive to association of the one or more XML-based

resources to the XML markup apgligd t@t%ﬁepm@ tbhenmnetived Qthdaim BorReraRy Bifect

application programming interface 20 further comprises a message call for requesting removal of an
association of the®BHETSY hrigfeasiotiaehadthes soives o e bavro s R U Bonst teaiy isatifeht; and
whereby the appligatio'X RMIDG M ND M@ fage is further operative to receive a return value from the
XML schema library responsive to removal of the association of the one or more XML-based resources

to the XML markup applied to tHe’8RANeif. B8 MEspEsqrath Ao BREE saR TS RRsseddindhife

resources ofan RxignsibleMarisraraneiaaad *dassclema liaRborempisingtieallingtiee XML schema
library via an object-oriented message call; 23 passing an object propertﬁﬂg]) the XML schema library, the

object property BRI AsSaR A IRt o SR BIECPRSHR AR eHith RSB hAS BB AR in the
XML schema library; and in response to the message call and the object property passed to the 5 XML
schema library, receiving access to the functionalitﬁidentified in the XML schema library associated with

the object property passed to th@XRATSHRGAaBHry BerPR% PRETRSBICISHPORFHE LD AN g an
object property taéhemiMibraghimadiarpiysingludesnassiogeaarmeinadapnope ok Meating & mew XML

Namespace 10 and fqor adding the new XML Namespace to a collection of XML Namespaces, where a

path to a scHEmafib 195 2ddiae B AR HEVIE D KRAS ARSI SoeRIe SR L AP T YHRERRAE SidR et for the
new XML Namespaga@sefasagdile 4o iMidschria ibtayMs Namespace and a uniform resource

identifier for the new XML Namespace are passed to the XML schema library as

parameters of the method object.

15 0. The method of Claim 7, whereby passing an object property to the XML
schema library includes passing a method property for installing solution manifests for

registering XML Namespaces in the XML schema library.

10. The method of Claim 7, whereby passing an object property to the XML

20  schema library includes passing a method property for accessing individual XML
resources from a collection of XML resources using a numerical index or search key
word, where a numerical index associated with an individual XML resource is passed as

a parameter with the method property.

25 11. The method of Claim 7, whereby passing the object property to the XML
schema library includes passing an object property for controlling an alias name

associated with a specified Namespace identified in the XML schema library.

12. The method of Claim 7, whereby passing the object property to the XML
30 schema library includes passing a method property for attaching a specified XML

24



parameters of the method object. 15 9. The method of Claim 7, whereby passing an object property to the
XML schema library includes passing a method property for installing solution manifests for registering
XML Namespaces in the XML schema library. 10. The method of Claim 7, whereby passing an object
property to the XML 20 schema library includes passing a method property for accessing individual XML

resources from agealagian ot X NiefARQUIGOE USSR ACHdBERY abSAAEER kaervrrd puhiree a
numerical index associated with an individual XML resource is passed as a parameter with the method

property. 25 11. Théhnensstiiet Ensrnenivadisghis g otsRePrabaRy 16 theasametes el library
includes passing aBtRbigsoBERRErty for controlling an alias name associated with a specified Namespace
identified in the XML schema library. 12. The method of Claim 7, whereby passing the object property to
the XML 30 schema library includes passing a method property for attaching a specified XML 24 schema

file of a specified XML NanespaeeriR@apeciinehiocwmsenty wasiabtiz Rejetehisthe spaciiesidocument
is passed to the XML schema library as a parameter of the method property. 5 13. The method of Claim

7, whereby passiff e oBREeRpIBpRIFG S PAsEBAVED SBAEThRTARSHY iftatidedibhadeiny diiaie¥Shrbperty

that points to a defawfoX@hdordraRstesmpatiam assreifad Nvthegpapecified Namespace. 14. The method of
Claim 7, whereby passing an object property to the XML 10 schema library includes passing a method

property for removing an XML Namespace object from a collection of Namespace objects. 15. The

method of Claim 7, wheneby pagsingeaibakieclifiareihtechepiMingsahepjectiprapeifictdes Rassing a
method progerty for creatg):ﬁg a new XSLT 15 transformation and for adding the new XSLT transformation

to a collectidf of SCEERA R RCHARS PATIEKS 4 HEIRRST RECHFER OF XS RS ot N O ESSRASRd to the

XML object from a collection of Namespace objects.

15.  The method of Claim 7, whereby passing an object property to the XML

schema library includes passing a method property for creating a new XSLT

15  transformation and for adding the new XSLT transformation to a collection of XSLT
transformations, where a pointer to the new XSLT transformation is passed to the XML

schema library as a parameter to the method property.

16. The method of Claim 7, further comprising a method property for

20  accessing individual XSLT transformations contained in a collection of XSLT
transformations using a numerical index or search key word, where a numerical index
representing the position of a requested XSLT transformation in the XML schema

library is passed as a parameter to the XML schema library with the method property.
25 17. The method of Claim 7, whereby passing an object property to the XML

schema library includes passing an object property for controlling an alias name

associated with an XSLT transformation identified in the XML schema library.
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schema library as a parameter to the method property. 16. The method of Claim 7, further comprising a
method property for 20 accessing individual XSLT transformations contained in a collection of XSLT

transformations using a numerical index or search key word, where a numerical index representing the
position of a requested XSLT transformation in the XML schema library is passed as a parameter to the

XML schema library with ghe methqdemeReity:emyy witgeBieHaod f Giaimjctt whpkehY tBarsiRg@N object

property to the XML schema library includes passing an object property for controlling an alias name
associated with aif3e81T HaFSTorMstisisiadntied i th@SME sBHRRFibFaTy 9B YENF hanetibd of Claim

7, whereby passipgr{teahigsh Broper Yol fas M IX Sichemafthiaivsnsludes passing a method property
for removing an XSLT transformation from a collection of XSLT transformations. 26
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