PROGRAMMABLE OBJECT MODEL FOR NAMESPACE OR SCHEMA LIBRARY SUPPORT IN A
SOFTWARE APPLICATION Field of the Invention 5 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
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.



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 presenBirieEDiser arodhirefctirel Do amdtizsds and systems for allowing a
user to programmatically call aPl}lanHespace/Sch chema files and XML-based
solutions and resources for controllin

library of. 15 XML
e SR e el Rl e
more documentsaSsoeseed pbophrraitsamaynbevooknbieadeotiieat gpivadimentsxasyp leyutijreatjend
structural chsangesvrlr}zgx béenm%g g"ith%gﬁ tqe%l{%g from the spirit or scope of the present invention. The
following detailedeaescrlgltlon IS theréfore not to be taken in a limiting 20 senses and the scope of the
present invention is defined bykhe appendedplaiied dhwtkthbageguivilierttstifRe fathrmgtiowtertwen
drawings, in whicshoytke nup eeréa}lss rc%&))gﬁﬁ{an%oli[a(gOglg@_%?{[esnlégrourﬁhrghe si%ver%l fei ures, aspects of the
present invention and the e>]<empaiary op%ratlng e vwonmengl\]xn %enargsc%igqeél. ig. 1 and the following
discussion are 25 intended to ghgvidiesa etk gergrah désdriptigniofeaasuitableneorn pudogierevisamment in

which the invention, iy Remplementers WIS g IYAD oL bsifeRqiapd in the
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

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



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 o ifnaleReMn2-PaIticHARRaBR ARl KPES ilREaRYREd thosshsiiatbinvig atkwil

appreciate that the invention may be practiced with other computer system configurations, including hand-
held devices, muRiBRsERSEG8Rstems, microprocessor-based or programmable consumer electronics,

minicomputers, mainframe congpis@ssiyanstdbauikenddiBedNVRIIRN HavnalspRe:AAsticRehibAisidbuted
computing environments where tasks are 10 performed by remote processin(I:] devices that are linked

through a commuiiRatBHE AR TG RIRST B L RV EHRS D (R P OB MMLISETRE St BN FEE R ay be

located in bath |geadiand:repeeiR S BYSIOMER SRYIGBSsd Liniag mowetartigillagitdiiistr ativarcomputer
architecture for a, personal computer 2 for practicing the various embodiments of the invention will be 15

described. The N BRESR APRKIRSCRIPSIISAH th AT PRIt s¥stery AoRHEERLPpEr sl tsnptder,
including a centrajgpocgssing, uniit{pedbbshra Systems Memepfociskdng@ randgraeeasasnemory 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/ocTRPHSY st AT EHEIRESe BRI So MARLTARE HIPRY EEhsfOinfdtnifon bl een

elements 20 withipthaicampiytarssuehasiisdng gisiivpidg stnpdtingRa RO ks Wik RersRR ke
computer 2 further includes a mass storage d,evi(;leﬁl,df for storing an operating. system 16, application

programs, stith S THERDIRATERBIO ATk &5 tetdnFharm ALk otigusie di GO TAESIIEE ted to
the CPU 4 througheavarassirstodagebeaatradeb (fipshoahsRnNgsiag4e e dils kdayl be Imassdsiorage

device 14 and both 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.



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.

4 By way of example, and not Ig)itation, ccoxmpipR! - iaadahieimesia M ayn R RISRISOIN PR stsage
media and communication media. Computer storage media includes volatile and non-volatile, removable

and non-removalSi¥RESRCARMBICHRsaem MENAABHAIBRYBIRIHS I GF it sfoPawst firspgRaisdi8uch as

computer-readabjg R nstiIHORS PR SV IENIE T RISIRINMPANER AL OIREY fiatRa GRMRHialtosage
media includes, but is not limited to, RAM, ROM, EPROM, EEPROM, flash memory or other_solid state

memory technoldfy), CIStRRIMIDIGBINGIasihelos pticst stord g iraRHac Seels sttespYHardahe,

magnetic disk staiage@loat)elamagnetic Stopede A8 \VIERRI Abtihasmedisipubichidiapehaddged to
store the desired information and which can be 10 accessed b?é the computer. According to various

embodiments of &SNS A HErdet 19 BANuRe Mk rﬁgﬁﬁ§%ﬂ?éh<€@@ﬂ(ﬁr%ﬁﬁ]é‘?ﬁ using

logical connectiogsiie di@maieeRmPHEisdYBHIDEROM HNawvekotBesdplicas therdpternrknthe
personal computer 2 may connect to the TCP/IP network 18 throu%g a netwaork interface unit 20 15

connected to the BSCHSS IUHBISCOBRE SRAERRRT il Hir2Rendb R iTcABRRIC Sy XIS bE utilized

to connect to othahjyp@sahgineikaigNddieMOteCoB PR By leied ihferpeRNa ConRYteirZbRay also
include an in@ut/output controller 22 for receiving and processing input from a number of devices,

including a keybAaEBFHBULE GR5EPYHSwN). Similarly, an input/output controller 22 may provide output to
a display screen, 20 a printer, ge@3hBhiyne ofeuiputaayvicendsinentionedmestlymbae, peRunaber of

program mOdwechrﬂgqurtazﬁ'r%?y operate in a networked environment using logical connections to
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 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 deviggiméndhd3AM B ayeatanenanapRisalien Rsearams R He peEsatingvandediting an
electronic document 310. For instance, the application program 305 may comprise a word processing

application prografic®afie2d9aaded3pnsnisr ssheardibrappttGusscabed s g mke 2lap sheatbn

programs for creating and editipgatbeiiypedadiglestsoniche gasementsceman also hepusashwithpine
various embodiments of the present invention. A schema file 330and a namespace/schema library 400,

described below, SYBHIBCHSNP BRSPS S the Ptk BRSPS ALPEHHIENBAed by

communications bgivvepndifferantysepyiase paieaisitanopissRiiente ¢ RRUBANNG thepésanment.
For purposes of the followin% description of embodiments of the present invention, it is useful to briefly to

describe compon@YfIEP%n BojsctiSrihtéd PrsGRanniteRirorfienneel. ofisa shRiAf Bk
diagram illustratingdptefastianepatvaasnsoftuare phiecis AerrdioskdiaprakietirieniethpivgRmming
model. According to an object-oriented programming environment, a first object 210 may 10 include

software code, eXsbNEsBIeSHENbHs O PIe rAs SOt dParii et I cEiiiiSRl da RIGBEHNYBR IS5 may also

include software pederd@xecuakleobjethodisnRi@RRtiesmated s Paameiamt AdimsiseiBRic2 L0 mayay
communicate with a sgcond object 220 to obtain information or functionality from the second object 220

by calling thd secBHl bR RS Gi LA RTINS P A TE R N SR I T Se SKMEEIH e art of
object oriented pregsamBHGEIPGrERAMERD thehittstsohjeste2dldienaycamprefisaiedwifitépertecond object

220 via applicatiopnar%rnqgtrgrspming interfaces (API) that allow two

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



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 requigegbRArdMmateisHQH&-sepedRbiast freauisidayidbgrzrReonchabifet fonepRRtRg the
identified method. Once the second oaject 220 receives the call from the first object, 25 the second object

executes the call¥AlISRIAB OISR HISIREN ForterRam: 4P Arererac vhssh dae spestiipdnaMd aglemen
containing a valug i¥ainaeiqsmsties pyresdadivsihadvaacke tRithadicstabiad. 2L8of ot RXRBPI@cin terms

of embodiments of the present invention, and as_will be described below, a first object 210 may be a third

party customizedaBplieatidhe 30t LY P dghis £3208lu dhjetthainn Yalisktimnearhitak

Markup Languagex& selena yalidaiipmeniecowherepycinedisstabiastisianiifieramethad seaeiting the
validation of a specified XML element in a document where the specified XML element is a $arameter
]

passed by the firdb®jExt QR HL isnirel AethBaulBnvalesiptvetdcanth dhs trlifriedndt
according to this gxaple Gpersebe vrovpidaliomaipes & axesHicsmthridaaiiess matddescrgpecified

XML element and returns a message to the first object in the form of a result or value associated with the

g [
validated XML efA¥ne 6 SEA{BRY? Bbjbetsotiehtdd hiyfEmming environments, as briefly described

above, are well known to thoseagkillRddAbé® aréldvs desbdaaddsiows embogirarnis aftbsipresart
invention are_ 10 implemented through the interaction of software objects in the use, customizatign, and

application b7 cortiPBIFEAIGH tHEPRSAASIBIEFICHRE P LSRG WA OBIRALS) E1GC 3158 £ 5ISEN B artid
illustrating interaciipnhetween eodgunanento amatackad isehemadile L anguasehaviia valigations a

functionality mOdglgéﬁgigs‘gygglihﬂ(s)t%Qirtlcgj EH&?gc?ilgrlll%%tivgetehne aa(rltdcument, an attached schema file, and
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



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 texthirggtingsréspponataiod withetherivbiagssstlerd Mientexds My nams igeSakaldr is 20

annotated with the <body> tag. According to XML, the creator of the <title> and <body> tags is free to
create her own tetj$%or describing the tags to which those tags will be applied. Then, so long as any

downstream consuming applicaliQeBrarn o RiFReH Maekiae iBLppepdiinsiieions asodie fefinition of
the tags applied to the text, that application or comﬁuting machine may utilize the data in accordance

with the tags. For@SshiEsint e dierigrumeragp i hsavelarssidiiaimed s & af4bf ikt tiefined

as titles of asticlegiorpuhlicatitnscpees@ssrithy Haal applisalinmitde Apphcatianmealy, preagothgogocument
310 and extract the text "Greetings," as illustrated in Fig. 3 because that text is annotated with the tag

<title>. The creatdi B WicBdhfctitsrserit 47 Rarkials dor f e sBRlReie 398 MGSTMLIHRER B rovides

useful descriptionfofaiext scdademadAcomiaigstdoRmaoppmeniale pamayrdhapilizadhyathirdparties
so long as those 7 third ﬁartie,s are Provided with the definitions assqciated with tags applied to the text

or data. Accordintfto HEBUNERsBF s RdMhvBRHEI BatetediBitathavHOHEmRE g EhiBidPhto the

document 310 mayvbe sauekATCOfstimgttoRevesietiicofslifiarant, file dosmatxand aceriging&oatlie native
programmin% language of the applicéation 305 with which the document 310 iggreated. For example, the

text and XMP mafRUBAHEY Bl dOfbe SRfgRY 2B RSt CapBit o 2icdnps atis ekt
application, and therékawlternativeby: dhesioxt @reniMhnnaikupigntpred infspihatlaeurgnibil bmay be

S A AN O e Siata oo s KMy S it cometme s 1ok Por ot 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>.



10 formatting such as font, style, paragraph structure, etc. may be saved as an XML representation.
Accordingly, downstream or third party applications capable of understanding data saved as XML may
open and consume the text or data 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 gaiiieth g WotH-RiQressing: Booumentisieiestds aisinale stMbshileathat may
be Manipulated by Applications that Understanding XML," U.S. Serial No. 10/187,060,_ filed June 28,

2002, which is inéBPhsisrehEreitheyrheamadile a8dralin et QA HYrelAFIbIAEMD Fradiclen e finitional
framework for XMkjiparkup elgsaents Adagsyapried foteRe datfe@sdllustirted Hufmihrdo PPdteschema

files are created 20 which contain information necessary for allowing users and consumers of marked up

and stored data t6'RESTEARY PREISEMEAGYRP AURHRIGAY GLERFELBY thurBsER Ahilecliremtent.
Each schema filepgdsoetemaddairishe A aarenkSRAilaprefepabiiy incudes:a distinenofalbaMEielements

(tags) that may be applied.to a document according%to a given schema file. For example, a schema file

330, illustrated in Py C8NBEHAHANE LeALRSHBICIRELHIMG JEHHIfdHE of dbfrarhsaliliei@ s that may

be applied to a degimenidlbuies|Bgingnatbisuiesief Xk-elamenisior linitatinssragb@rurylesrassociated
with text or data that may he annotated with XML elements according to the schema file. For example,

referring to the siBHY ¢ 3880 fuitratetyinteidds fumpes drbmbaneisieh imas Blr hw AR e "intro”

the schema file inglugRpR ti0e 13 eie e iéaf 5 Al Gaide dB Aaeading tarthe:sehpnaatfiteasdButoe
<introCard> element serves as a root element for the schema file and also as a parent element to two

child elemeh?s <tifiesiRrS Aty SX o tiR Bt i THESS SKSinifY Bk, 155h (RABeY St9haldht
elements may bergefinetlwnelerasingle ragielenanidand,a Tusxbekodchilgd alemetisddmaydaaylefined

under each pareq;a%%rgntﬁnl% ;Il-rsl/l%%ae‘:gg’vtlgl\{vﬁl\éegtﬁllgivgfgniggte (r)?a%gg?the attempted annotation of that
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



330 contains only one root element. Referring still to Fig. 3, the schema file 330 also contains attributes
340 and 345 to the <title> and <body> elements, respectfully. The attributes 340 and 345 may provide
further definition or rules associated with applying the respective elements to text or data in the document
310. For example, the attribute 10 345 defines that text annotated with the <title> element must be less

than or equal to pwgNiYsHVR ChAragtRIS HbIeNEAR. dhecudinglyild text wxeeenciwRBYofivecsddrasters in
length is annotated with the <title> element or ta%#he attempted annotation of that text will be invalid

according to the #E¥ifASTARRRAEGTN dhe aeRetHiono B3 By REBI T L ERIBNS SFREIER as

attributes to XMLglemesitsxthigp1d DL RRIRh&ft tBesahsesnay dictaledhs stusetaiol drtakepiained in a
document associated with a given schema file. For example, if the creator of a schema file 330 for

defining XML maf@ifh appfEdy 2Fdbarecuianindh deairadth4p adsesipl sl sehevh Bethdilsume

document contairdiRameie Jen. feldFare seat RERIAYIAUSiebi sl ieshheysifatenaidhe ischementle 330
may define an attribute of an <experience> element, for 20 example, to allow_that no more than four

present or past jobEATARE M ETeM Ry 8f tieoeun e L Oparaitesids Ak Mherchsmpdispefience

text to be valid aggending @ thesahemafigsaddidhs isielkaewmiatbose Bilbedsd the i, dhaischema
file 330 may be attached to or otherwise associated with a given document 310 for application of

allowable XML miiBa8imed th ke htasregatareriiie e s RsERERL GIo8 WECEHEhE% S one

embodiment, theteﬁ@m@ﬂirmmglﬁf@ﬁl@@mﬂﬁ MLaclesiapis fofdhg. attached or associated schema file
330 may point to the attached or assqciated schema file by pointing to a uniform resource identifier (URI)

associated With a Namespace HGEMIHARITE BALIOMAIS S 488 BERSFG 1B¥ARHOL ¢ S IRB YNt to
embodiments of Wi draseRt inveatiai adogstnerhBisludornaadéena pltrabty iaf aNashsgasehama files.

Thatis, o creator o e daeunt 39 ARSI T AL TR 9083 TR SR © e
document 310 in $riferd y parately y
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



provide a framework for the annotation of XML markup from more than one schema file. For example, a
document 310 may contain text or data associated with financial data. A creator of the document 310
may wish to associate XML schema files 330 5 containing XML markup and definitions associated with
multiple financial institutions. Accordingly, the creator of the document 310 may associate an XML

schema file 330 jiQficongsQicRRens:indpcialinsitntonsinitisthedaaumenhéile Kkewiaemaaivam XML
schema file 330 may be associated with a particular document structure such as a template for Elacing

financial data intd ¥ A&irdREribrssertolaliest e doehn satid erro bR rbslncehtidH ¥ EBllection

of XML schema f{{&s anchagsP¢iviathdosiimnentaolutians MRy 13 maiptairachplcad Nasresrase e Schema
library located separately from the document 310. The document 310 may in_turn contain pointers to

URIs in the Name&SpaRa iseRntiy tistily slsseeitieditlith ind s aterdeond Hadeethataehed o
otherwise associgigentvislethedeniroent B10 Meibadbe snciupeniidithraquispiprmatiap feagmone or

more associated schema files, the document 310 points to the Namespace or schema library to obtain

the required scheth&eXiermifaHsd puty theshild slslisistionbsimndsdefyn g5etsadisiRishedtace or

schema libraries,&gerided. Batent Appiicationaptitled agysiemandMathad 500 Rigvisting Naimagpace
Related Information,” U.S. Serial No. 10/184,190, filed June 27, 20 2002, and U.S. Patent Application

entitled "System SN SHEEFIELEHELSE O SN RS YLD BEI R BN RY S D dhfng XML
Documents,” U.SxSariahd¥oup 1¥A8HMOc St nbdng 2ie 200mbeil 838, patenkBpplicatians:afixbich are

incorporated herein by reference as.if fully set out herein. For a detailed descrj&gt}ion of a mechanism for

downloadin{’softWHtPEHSERE s EOEILRIGLIELAS HEHRIE TN 49 FSdutBY SHitoRECREHTE
Namespace or sehema-t@yhaeeds Hatentapplicationentidre Mechanisiufer dewoleadéngiboftware

Comporens fon & Rl goucs for e b & Loca ot Applegon LS serpio 15425
markup applied to a document 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



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 above. As described above,
the schema file 330 sets out acceptable XML elements and associated attributes and defines rules for
the valid annotation of the document 310 with XML markup from an associated schema file 330. For

example, as shown RNNe meRep2tiacdbweshiitelementsdtite>aadysberyrears defigegkmader the
root or 5 parent element <introCard>. Attributes 340, 345 defining the acceptable striiﬁr:lggnblen th of text
A

associated with tHalidzitPRrEelies3 2 dxill deteepsgyhas e narkieslpeeyannt ¥SSf a user
attempts to annoigtgding dacye1entadl iR Xdbkwaarkup frr-aasahessa,ile:R3%atiasheddtanio

associated with the document in violation of the XML markup definitions contained in the schema file
330, an invalidity'8F &8 stdtecheriginfide B%Qseﬁt&%ﬂré&gssea%&h?%Y?é&aaﬁgrﬁm% enterdlitie
string exceeding dwerik: fivecehrracitisctaldiars gty Wl vielaie MNetniax i ChRrasiendEratn.
attribute of the <title> element of the schema file 330. In order to validate XML markup applied to a
document 310, a&%ﬁﬂ%{pan 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-g> & 'i%@ﬁédgmf’—sschema file 330 as the XML

markup and associated text is artelad:ibde hiw documentRidhoAceoEing3o pmhadimentssfidBeapresent
invention, the schema, 20 validation module 350 compares each XML markup elemgnt and associated

text or data ! SpplAdB AR LB ST HERIHEMAY HfalHetP B AR SR UEn¥Ris e 888 tBee

determine whetheksachgiexnpnbandbassreinted text of aala contpliesivitb Ibendiles andgiabaispns set
out by the attached schema file 330. For example, if a user attercrlnpts to enter a cf]laract%r string
exceeding twentﬁ%&‘ﬁa Pa SWRGRLLEY 55 dafigiions and rules governing the application”of

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



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:ghasapien AAdenasb aceerinaiindhaajiashedschamadfie: 330 Likeuisacdhe user

attempts to add 11 an XML markup element between the <title> and the <body> elements, the schema

validation moduld"$5864iI @eferAfifeihatitid QALY nREPRIATE R rReadpeloRitieinged 1 HEWaValid
element allowed pgiwagining rpillezRndrlrsye elemeanis eerIdiagitoatharitached schema file 330.

Accordingly, the schema validation module 350 will 5 generate an_error message or dialogue to the user

to alert the user of the invalid XRILhH¥a&apcesidgrhn Mapesenseibmbadritetaniepheerlsetigha

Libraries As slescpilogechaloivig ithrietesents thEigse?, ihaQrgesdmpravidad Hsdefintional @nghore
rules-oriented framework for applying Extensible Markup Language (XML) markup to a document 310,

one or more schéfdi el sshema dUet i AP BresRASThE, dAn38A e Eiihg Berititbns and

rules governing thesprplicatian abnidve Maikup ARianinsOIesRINEIRMIoHosVENVSChamailgds30 to a
document 310. As described, a plurality of XML schema files and other_document solutions, for 15

example pre-strutifrett ¥mpstaie omasumnepmisd t&ootlsstRaamerivit! & sinbhs XN g8BUMAAL 310.
Moreover, as dessbearmRaulls nidsabRiEOTELEaraTe Xddl sabermeafile delertilietb it dwamesipase

identification and a number of document solutions ma%/}ﬁe stored in a Namespace or schema library

apart from th do®iih &SRR & JeHBEHmMEMS YRS EYe SEnESHT ST Bt LM INSed to
programmaticallyegaitithe 2OINamespaess o sehesset litiaryvwags achMie dwith sl oronge dasumants 310

For stz O A v R e e At rmealTy acsocare. aibey Hies nd exccutable
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



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'Orieﬂlﬁ‘&ﬁﬁ%Sﬁ}%gl%r%kbﬁl%ﬁlﬁ@E%%H@ﬁtil@fpSf%m&ﬁﬂ{ét@fcﬁéﬁﬁfélﬁ7@rfﬂilmo§ﬂﬁéﬁﬁ e
contents or operation of individual schema files 410, 430 or resources 420, 440 associated with schema
files identified in 3BMERAAHEEIEES ibrary 400. The user may communicate with the Namespace library
12 from the application 305 or fragn @ lidkdRATY PragssApdsl Ve abselof aliesisetrnigdpsssrge calls,

and the third party program may be developed using a variety of programming languages, such as C,
C++, C#, Visual BEIBNSHE IO iR iedvines stgseSalts theRuifigTn eEomsrarM tRgo T A csst et
application 3 progiigmmingrinégsfocrshiiidie, usesddtie Nagiapiralisally A9906 A& QMR BINE
additional XML schema files or Namespaces with XML data, and .converse%/é the user may detect and

remove existing 4<¥IARS 8BS PBIFE R RIS Seitcd ArerRE ARt A BehAYY dsfadsP THRRA L pplied

to the document &0oJdrgidaemmalhalrmantpeRRyRaficals asseciaie Rsigasible Stylesheet Language
Transformation (XSLT) 10 with XML data applied to a document, and conversely, the user may detect

and remove existing XSLT transforms from association with XML data applied to the document 310.
Moreover, the usappayafidipedfeatatically associate other files and executable software applications with
XML data Z{)@Iied 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 qoptainewsafiiemeanodsisad slopairdomaliesairucture for a resume document
template. When that solution is applied to the document 310, associated

XMLNamespaces 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



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 desgyiptigns sougt bgneniriesk by BeMSBpIEs e exPetiengs 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 resii-RIGHh8REERpIIBSchema file is associated with the document 310,

and a user desires to remove thgassocialiosu@hdhapresifhea fileanithdthe HReUmRntAdAdendaer may do
so programmatically from a third party program by sending an object-oriented message call to the
]:I%é.lﬁ

Namespace library 450 or to th®¥ Sipleation2sssiaiihe RIMBHHIBREaR6H Brogramming interface for

13 directing the removal of the gsgagialian ofdhe resipmaraumenhiemplatersshamadisadsamtie
document 310. The following is a description of objects and as_sociate(rj]%ﬁroperties comprising
1

object-oriented message calls DRAShastidPIFsgHaHifg miaieiled Befiiod dhgsepputer or
programmatically access the Nainegraag#atared00 as described above. Following each of the objects
and associated properties set out below is a description of the operation and functionality of the object or
associated property. Application obiect 10 The following are methods and properties of the object.
XMLNamespaces propesiypli¢easnop¥ypaifiter to an XMLNamespaces collection which represents 15

the Namespace library availablgto the application. X}II\/ILNalmes_pac%s collection gbiect - anlobject
providing a (Qess to the 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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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 XMLNamgspaefiRBiR6H 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

NamespaceURI - the URI of thé NiihedpiREeersisiaprdsentd YHblchsmaersrAb ik celrchem teiRgstring.
Alias - a text string representingrapua@ieatendBereruseeffiandiywrrme 1R¢ thethtrmesracehakshe

programmer may specify. 5 InstallForAllUsers - a flag indicating whether the new Namespace in the
Namespace library should be d04PEHRERPEMILER of the computer or only the current user. .Application
property 10 A read only pointer to the application object representing the application of this object model.
.Count property A read only property returninqathe number of registered Namespaces in 15 the

Namespace library. The propefff& the SaHBIAS tHEPISISN LT BNt B eHfdcE Mithe
XMLNamespaces collection. .GregiappeeR8ittAd eashoshefriciaatnerae @i Ahal IRk 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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20 .InstallManifesto 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 computengeRINY §pR cusienti(Yafdeh#fa 15 .Item() 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 parametefseihebfor tshine the srbsarirhths 0B o tREseRisd S dhrmL

Namespace object in the Namgspageolithiasyletha damean HHR AN roliiRaepreseRting 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 gccessed. 15 XMLbgmgspace pied- t8niebiget eess wineh and Rehdsidak Mameseace entry
in the Namespace library (and an individual item in the XMLNamespaces collection). The following are

methods and properties of the Bbj§c@tached.

.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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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 16 .AttachToDocument() method A method for attaching the
schema of the Namespapglr@ﬁrﬁwwby 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 poiffaf R th@ sty rerimingfscparent. pitst ot BRTOFRNRBISEREF A
property that points to the defagljetBL T TrRRSIRIERaHON RESACIE ot this NamgInasenisaitsipport
the following parameter. 15 AllUsers - a flag indicating whether the default transformation setting should
affect all users of the machine 69%%8%&%%#&&8% et dictdpFMREFod A method for removing the
XMLNamespgace object from the collection 20 and destroying it, effectively removing the Namespace

association represented bl¥ this object from the Namespace library.
.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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.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 17 .Parent property A read only property returning the parent object of the

XMLNamespace object. This prepertyFaturRea peinter tbaiXxMINARLaRAcES 1ealReHAR ¢f which the
object is a member. 5 .URI pro&erty A read only propertﬁreturnin the URI of the Namespace

represented by the object. 10 X&TeRASFIHRRBrefery Reraveilahly pomter e LS| SHRRLt6FHE
collection representing XSLT tsanstpepatiensuassociated with the Namespace represented by the object.
15 XSLTransforms obiect - 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 methodsphidapiewpiépeathe object. 20 .Add() method

A read only pointer to the 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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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. 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 okWSTRRIRTH AP dfje&t OUNAP IS Adiftath A YXNB PR RNe hRsaumREr Of

registered XSLT transforms for a given Namespace in the Namespace library. It is the same as the total
number of XSLTrAHEBMBISREES i e XesrerpareiibrasycoliBedBHo Wi e rsatBr irsisen RrPBSH Bhly
pointer to the cregian®bbigcebject. .Item() 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

.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



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. 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. .Alias property A property for controlling the alias the Pro rammer associated with the XSLT
transform in the Namespace list4Kfatscan SagpRHHI NS the %§Jamé§8?.fm]§§?§19%sﬁ§§n&dicating

whether the alias is available tQJl HEgfie QUSRS CHHESRI WSRE ok AP RIS AR Ar@ReIty 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 collectiorpakdaspRytya it, effectively removing the association between the 25 XSLT

transform and its Namespace in the Namespace library. .Location property A read onI§/ prroperty that
controls the location of the XSIT irafGphpmproperty 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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associated with the given Namespace and represented by the 30 XSLTransform object. It can support
the following parameter. 20 AllUsers - 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 oglleetionaf 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 cbntained iprtizeab@mblpadgeot salodeahafliorakcesstigonkeor¢pareassociated

documents. It Wi|£k)){ egﬁgﬁrﬁgﬁg thgsg sléill(ie&gpdgfsc rt r%g H%% varcigr%s rpscl)difications or variations may be
made in the present invention Withott %]Jeﬁar ing Trom the scopéyOr splﬁ'i of the invention. Other

embodiments of the invention awill bppdiopacant poothraserskiledntethecartffronniiowsigeratiomsaf the

specificationénd ractice of thﬁ invention disclosag tg?re'n 2(r)l %Mﬁ/l; LAl br1 A programmable object

ogrammatica ACCELSS reSOurces. 1 1 1N C ary, . L.
model for accessPnggt%e resources of an Extensible aﬁ<up Eanguage RL) 8éhema library, comprising:

an application programming intbdaqe foradowingausenty ilSqfegr armmatisaly access ge solirdos
|dent|f|e_d in an X%lﬁuse%%g%%lf%z:aﬁ%bthed?pﬁl%m rpgram ]kénqolnztl%lrf comp. %ngd&){pe%s%ggg call for
requesting association of an schema Tile'to an markup applied to a
document; and
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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document; and 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 Iib,rar)éwresponsive to removal of the assqciation of the XML

schema file to the XML tharkupr8pneted - drittrheRbesbx fie gPRbifARMIPERFERP MBSt essing

the resources of @iyt Eosignsible MRkHRLANOREEbMinb SERIVA BIraiiassaniizsing tAe RBpfcation
programming interface for allowing a_user to phrogram,matically access resources identified in an XML

schema library; tHEEYRIRALER 9B AN Hhimy ke predicd i phs iR Wik 28de call for requesting
association of an XSLT {rassfoymaiigpieaibs Mo sratkinapniiedde @ @Rite@pnantcanddoeapplication

programming interface operative tQ receive a return value from the XML schema library responsive to

association of thd SR8 H4RLFBMLER YT HrESaLIRARK GFSRRRIING 10 THEUGLh e 259 %243 hethod of

Claim 3, wherebytibespaligalion Riggsarynieaxnerfaseulb ihaiccompisescameassage call for requesting
removal of an association of the XSLT transformation to the XML markup applied to the document; and 5

whereby the application programming interface is further operative to receive a return value from the
XML schema library responsivé\topregrenehailtheobgsociatidel ofothe XSkinhgrahsforrpationstootheX ML
markup applied t%)t;rt]eeng%f:eumgrrlyﬂp 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;
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5. A programmable object model for accessing the resources of an Extensible Markup Language (XML)
schema library, comprising: 10 an application programming interface for allowing a user 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£epumant,spd: 1R @pRicaionavagdraeneNRg inaHaceepssative to
receive a return value from the XML schema library responsive to association of the gne or mare

XML-based resolfidtpbrasamonHpd ithpiel e etietatrentad rHE fAiRMak ¢Idr isthereby

the application pregramVngsiNadaeer49; fther 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 prograthifitRPistefadeeidntitnes oplratddhe phist@QPRtRAS e 9r S the

XML schemg libryiespassiyeisragmevaliofibe,assaciatiai ofutbeMaatr marerslinbagekngsources
to the XML markup applied to the document. 25 7. A programmable object model for accessing the

resources of an ESHEM&iBRIMAIRIRS PTG EhsARS L RRFEiBRaisA Lo pAHG Sehnirgy HREIML schema

library via an object-oriented message call; 23 passing an object property to the XML schema library, the
object property being associated with a software object associated with functionality identified in the

XML schema library; antiin resptnS§ o the! fnkiEade I ehicPihe Bt B HgPEERSEd S thd s xmL
schema library, regeivingdiBeaosadnides fuastonativiide pibpetin thecdiinsehemainiayaarspetated with
the object property passed to the XML schema library. 8. The qlethod of Claim 7, whereby passing an
object propép[y td %\ﬂﬂdmg the new XML Namespace to a collection of XML Namespaces, where a
path to a schema file associated with the new XML 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



schema library includes passing a method property for creating a new XML Namespace 10 and for
adding the new XML Namespace to a collection of XML Namespaces, where a path to a schema file
associated with the new XML 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 9. The method of Claim 7,

whereby passingRakigfeRIPREPCIANXXIYIN SeRgmRe:ltorarpfsikdes Baseig whaediod fiargrty for
installing solution manifests for registering XML Namespaces in the XML schema library. 10. The method

of Claim 7, wherdBy5a855H15 SRFuBIHoS YRS i B Mlp shissrad iR aRPnt D8 BSESh S method

property for accegsinginstividug! 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 liprRnhikdddesmassinovwie Rbie phidiapenty efecoptopling @nilixsname
associated with a specified Namespace identified in the XML schema library. 12. The method of Claim 7,
whereby passing%%%jéarﬁ%daf@@sm@%m& 4 QRIKEMBIBFER, ItluBeSaksihgsimbindalptoperty

for attaching a spesifiesta{ddbn 24ssehesaarite HfgesrRd iagniddbctiamespace to a specified document,
whereby a pointer to the specified document is passed to the XML schema library as a parameter of the

method property. 5 13. The method of Claim 7, whereby passing the object property to the XML schema

library includes passing an objetepiRestydhatneimtswaclsiput Xl obpreiadpatipnoagsacated with a
specified Namespace. 14, The method of Claim 7, whereby passing an object praperty to the XML 10
schema libriy intERE HR5a dng st BRSHRSpRAYFHBPIRHERAHY LY XRMOKIGR RS sl Namespace

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.

25



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. 161 he mathagabElinifinfurthelceasyprsing: anvetiad proparyiéom2Rmascessing

individual XSLT transformations contained in a collection of XSLT transformations using a numerical

index or search kK s#std [iRFEYe AldYidRASHEEX dreprEdertin PRE PosIibNTEMS Yt te XRELT
transformation in¢hgsXdVihasehemm i de RASSRE B aparamaiasde 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. 25 18. The method of Claim 7, whereby passing the
object property to the XML schema library includes passing a method property for removing an XSLT
transformation from a collection of XSLT transformations. 26
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