wo 20107105133 A1 I T A0KO OO OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization. /25 | )| IO 000000100 0 0 T 00
A 5 (10) International Publication Number
(43) International Publication Date Vs

16 September 2010 (16.09.2010) WO 2010/105133 Al
(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
GO6F 17/30 (2006.01) kind of national protection available). AE, AG, AL, AM,
(21) International Application Number: ég’ éﬁ’ ég’ CAI\ZI, CBS > CBRB’ CBI(J}, g;l’ DB]IE{ ? DB%V ’];313[{ ? ]];é’
PCT/US2010/027101 DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT.,
(22) International Filing Date: HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
12 March 2010 (12.03.2010) KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
. . ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
(25) Filing Language: English NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
(26) Publication Language: English SE, 8G, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,

TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data:

61/159.590 12 March 2009 (12.03.2009) ys (84) Designated States (unless otherwise indicated, for every
12/549,800 28 August 2009 (28.08.2009) us kind of regional protection available): ARIPO (BW, GH,

GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,

(71) Applicant (for all designated States except US): ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
SIEMENS PRODUCT LIFECYCLE MANAGE- TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
MENT SOFTWARE INC. [US/US]; 5800 Granite Park- ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
way, Suite 600, Plano, Texas 75024 (US). MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM,

(72) Taventor; and TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,

(75) Inventor/Applicant (for US only): WHELAN, John ML, MR, NE, SN, TD, TG).
Staehle [US/US]; 2121 8th Street, White Bear Lake, Min- Published:
nesota 55110 (US).

(74) Agents: WALLACE, Michael, J., Jr. et al.; Siemens
Corporation- Intellectual Property Dept., 170 Wood Av-
enue South, Iselin, New Jersey 08830 (US).

—  with international search report (Art. 21(3))

(54) Title: SYSTEM AND METHOD FOR NON-OVERWRITING EXTENSIBLE MAPPING

LOAD INPUT 0BJECY

Fe. 7 Lo meerne o F1e PR

PROCESS #APPING CONTROL FILE ANZ
INPUT OBUECT

COMBINE HESULTS

STORE. (OMRTRED RESIATS

HSINE MG SR RESULTS &

(57) Abstract: A method for data mapping, and corresponding computer readable medium and data processing system. The
method includes loading an input object in a data processing system, the input object including a plurality of elements. The
method includes loading a mapping control file and processing the input object and the mapping control file to produce a result
set including a plurality of result documents. The method includes combining multiple ones of the plurality of result documents
according to inheritance data defined in the mapping control file to produce a combined result. The method includes storing the
combined result in the data processing system.



WO 2010/105133 PCT/US2010/027101

SYSTEM AND METHOD FOR NON-OVERWRITING EXTENSIRLE MAPPING

CROSS-REFERENCE TO OTHER APPLICATION

{0001} This application claims priority from United States Provisional Patent
Application 61/159,590, filed March 12, 2009, which is hereby incorporated by

reference.

TECHNICAL FIELD

[0002] The present disclosure is directed, in general, to svstems and methods for data

conversion.

BACKGROUND OF THE DISCLOSURE

10003} 11 is often necessary or advantageous to convert data between disparate

svstems or applications,
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SUMMARY OF THE DISCLOSURE

0004 Various embodiments include a method for data mapping, a data processing
svslem comprising a processor and accessible memory that is configured to perform
the steps of a similar method, and a tangible computer-readablie medium encoded with
computer executable instructions that, when executed, cause a data processing system
to perform the steps of a similar method. The method includes loading an input object
in a data processing svstem, the input object including a plurality of elements. The
method includes loading a mapping control file and processing the input object and
the mapping control file to produce a result set including a phirality of result
documents. The method includes combining multiple ones of the plurality of result
documents according to inheritance data defined in the mapping control file to
produce a combined result, The method includes storing the combined result in the

data processing system

[0005] Some embodiments include further method steps, such as receiving a change
to at least one result document of the result set, propagating the change to other result
documents of the result set according (o the inherilance data, recombining multiple
ones of the plurality of result sets, by the dala processing svstem. according to the
inhentance -data to produce a revised combined result, and storing the revised

combined result in the data processing system.

{0006} In some embodiments, the input object is an XML document. In some
embodiments, the result set includes a result document each mapping defined in the
mapping control file with a criterion matching that of an element of the input object.
In some embodiments, the combined result is a transformation of the input object into
a second data format. In some embodiments, the mapping control file defines parent-
child inheritance relationships between multiple ones of the plurality of result
documents. Some embodiments include a further process of generating an element

identification attribute for at least one of the plurality of attributes.

[0007] The foregoing has outlined rather broadly the features and technical
advantages of the present disclosure so thal those skilled in the art mav better
understand the detailed description that follows. Additional features and advantages

of the disclosure will be described hereinafter that form the subject of the claims.
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Those skilled in the art will appreciate that they may readily use the conception and
the specific embodiment disclosed as a basis for modifving or designing other
structures for cairying out the same purposes of the present disclosure. Those skilled
in the art will also realize that such equivalent constructions do not depart from the

spirit and scope of the disclosure in its broadest form.

{0008} Before undertaking the DETAILED DESCRIPTION below, it may be
advantageous to set forth definitions of certain words or phrases used throughout this
patent document: the terms “include” and “comprise,™ as well as derivatives thereof,
mean inclusion without limitation; the term “or” is inclusive, meaning and/or; the
phrases “associated with™ and “associated therewith,” as well as derivatives thereof|
may mean {0 include, be included within, interconnect with, contain, be contained
within, connect 10 or with, couple to or with, be communicable with, cooperate with,
interleave, juxtapose, be proximate to, be bound 10 or with, have, have a property of,
or the like: and the term “controller” means any device, system or part thereof that
controls at least one operation, whether such a device is implemented in hardware,
firmware, software or some combination of at least two of the same. It should be
noted that the functionality associated with any particular controller may be
centralized or distributed, whether locally or remotely. Definitions for certain words
and phrases are provided throughout this patent document, and those of ordinary skill
in the art will understand that such definitions apply in many, if not most, instances to
prior as well as future uses of such defined words and phrases. While some terms
may include a wide variety of embodiments, the appended claims may expressly limit

these terms to specific embodiments.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0009] For a more complete understanding of the present disclosure, and the
advantages thereof, reference is now made to the following descriptions taken in
conjunction with the accompanying drawings, wherein like numbers designate like

objects, and in which:

10010] Figure | depicts a data processing system in accordance with disclosed

embodiments;

{0011} Figure 2 illustrates the mapping of elements into factors in accordance with

disclosed embodiments;

10012} Figure 3 shows an exemplary factor result set in accordance with disclosed

embodiments;

{0013} Figure 4 shows a combined factor corresponding to the factor result set of

Figure 3, in accordance with disclosed embodiments;

10014} Figure 5 illustrates a multiple-inheritance graph that can be produced in

accordance with disclosed embodiments;

|001S| Figure 6 shows a single inheritance graph corresponding to the multiple

inhentance graph of Figure 5, in accordance with disclosed embodiments; and

10016] Figure 7 depicts a process in accordance with disclosed embodiments.
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DETAILED DESCRIPTION

10017} FIGURES 1 through 7, discussed below, and the various embodiments used to
describe the principles of the present disclosure in this patent document are by wayv of
illustration only and should not be construed in any way to limit the scope of the
disclosure. Those skilled in the art will understand that the principles of the present
disclosure may be implemented in anv suitablv arranged device. The numerous
innovative teachings of the present application will be described with reference to

exemplary non-limiting embodiments.

|0018] Various embodiments disclosed herein allow for custom XSL mappings
modify the resulls of existing mappings without modification to exisling mappings.
This allows for data mappings to be extended and reused while still maintaining
knowledge of the source of each individual change. The techniques described herein
enable re-use of existing mappings in multiple sub-cases without requiring copies 1o
be created; thus ensuring that all mappings that use a common base mapping stay up-

to-date and synchronized.

10019} Many users construct data mappings between different systems and
applications. In some cases, software providers provide mappings for out-of-the-box
(OOTB) classes referenced in their products, but these mappings do not incorporate
user-specific extensions that may have been added 1o the user’s systems. In some
svstems, the user is required to clone the OOTB mappings and modify them to suit the
user-specific mapping needs. When OOTB mapping updates are available (new
feature, bug fix, etc.), the modifications must be manually adapted to the customer-

specific mappings.

|0020] For example, when a general mapping of a product contains multiple
subclasses, each subclass mapping must contain the complete set of mappings. If a
change occurs in how a base class is to be mapped to a destination, in some systems,
each subclass mapping needs to be manually updated with the change. Additionally,
this approach does not scale well to have different developers work on mappings due

10 possible communication gaps and concurrent access to files.

|0021] The disclosed embodiments include improved processes for updating such

mappings. The disclosed embodiments can improve any general-purpose schema-

5
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mapping software by simplifving and automating solutions to complex mapping

probiems.

[0022] Figure 1 depicts a block diagram of a data processing sysiem in which an
embodiment can be implemented when configured to perform the mapping,
combining, and other functions described. The data processing system depicled
includes a processor 102 connected to a level two cache/bridge 104, which is
connecled in wm to a local system bus 106. Local system bus 106 may be, for
example, a peripheral component interconnect (PC1) architecture bus. Also connected
to local system bus in the depicted example are a main memory 108 and a graphics

adapter 110. The graphics adapter | 10 may be connected to display 111.

{0023} Other peripherals, such as local area network (LAN) / Wide Area Network /
Wireless (¢.g. WiFi) adapter 112, may also be connected to local system bu_s 106.
Expansion bus interface 114 connects local system bus 106 to input/output (1/0) bus
116. /O bus 116 is connected 10 kevboard/mouse adapter 118, disk controlier 120,
and 1/0 adapter 122. Disk controller 120 can be connected to a storage 126, which
can be any suitable machine usable or machine readable storage medium, including
but not limited to nonvolatile, hard-coded tvpe mediums such as read only memories
(ROMs) or erasable, electrically programmable read only memories (EEPROMs),
magnetic tape storage, and user-reéordable tvpe mediums such as floppy disks, hard
disk drives and compact disk read only memories (CD-ROMs) or digital versatile

disks (DVDs), and other known optical, electrical, or magnetic storage devices.

[0024] Also connected to I/O bus 116 in the example shown is audio adapter 124, to
which speakers (not shown) may be connected for playing sounds. Keyboard/mouse
adapter | 18 provides a connection for a pointing device (not shown), such as a mouse,

trackball, trackpointer, etc.

{0025| Those of ordinary skill in the art will appreciate that the hardware depicted in
Figure 1 may vary for particular implementations. For example, other peripheral
devices, such as an optical disk drive and the like, also may be used in addition or in
place of the hardware depicted. The depicled example is provided for the purpose of
explanation only and is not meant to imply architectural limitations with respect to the

present disclosure.
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{0026] A data processing svstem in accordance with an embodiment of the present
disclosure includes an operating svstem emploving a graphical user interface. The
operating system permits multiple display windows to be presented in the graphical
user interface simultaneously, with each display window providing an interface to a
different application or to a difTerent instance of the same application. A cursor in the
graphical user interface may be manipulated by a user through the pointing device.
The position of the cursor may be changed and/or an event, such as clicking a mouse

button, generated to actuate a desired response.

[0027] One of various commercial operating svstems, such as a version of Microsofl
Windows™, a product of Microsoft Corporation located in Redmond, Wash. may be
employved if suitably modified. The operating system is modified or created in

accordance with the present disclosure as described.

[0028] LAN/ WAN/Wireless adapter 112 can be connected to a network 130 (not a
part of data processing system 100), which can be any public or private data
processing svstem network or combination of networks, as known 1o those of skill in
the art, including the Internet.  Data processing system 100 can communicate over
network 130 with server system 140, which is also not part of data processing svstem

100, but can be implemented, for example, as a separate data processing svstem 100.

|0029] Disclosed embodiments include a Mapper Engine that supports factor
inheritance. The Mapper Engine can model parent-child relationships between Factors
and can merge output of different factors based on these parent-child relationships. In
various embodiments, the can support XML Schema aware transformations, allowing
Factors to also operate on subtvpes of the tvpes it is processing. In some
embodiments, factors and factoring processes as used herein can correspond to those
processes and factors as described in United States Patent Application 11/975,527,
filed October 19, 2007, which is hereby incorporated by reference in its entirety.

[0030] Because the map will ultimately be a large complex transform, it is desirable
to “break it up” into difTerent parts (factors) by the Mapper Engine. Each factor is

used in part of the mapping process.
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{0031] In various embodiments, described in more detail below, the Mapping Engine
can support an arbitrary number of levels of inheritance of factors, and can support

multiple elements of the same element type within a factor.

[0032] In one mapping process, the Mapping Engine first loads the input data, in the
first data formalt, to be mapped to a second data format. The input data has a plurality
of input data objects. The system then loads Factor definitions, which can be part of a
' mapping control file. The Mapping Engine then breaks the problem down by
determining which output data objects should be created from the input data. In each
pass. the system identifies at least one output object to be created from a subset of the

total input daia objects.

|0033] Next, the system applies a Factor scope to determine which input data to
process. For each tvpe of input object(s) that has no references to other objects,
mapping the system applies a Factor scope that will gather all the incoming data
needed to create the output data. The Factor definitions, in the mapping control file,
among other things defines a subset of data that must be mapped. The mapping
system uses the factor definitions to first scope a subset of data and then to map it, as
below. As part of the factor definitions in the mapping control file, relevant portions
of the data can be given unique tokens to allow the anyv cross references to be

resolved.

|0034] Next, for each Factor, the mapping system applies a Factor mapping to tumn
that sub-set of incoming data into the output objects, optionally using a schema that
defines the output objects. In cases where a given object is directly translated to an
object in the outgoing stream, the mapping svstem maps the correspondence between
- the incoming object and its output object. For output data objects that references only
those objects that have already been output from above, the mapping system applies a
set of Factors that will gather all the incoming data needed to create the output dala.
The mapping system repeats the factoring and mapping steps until all data is mapped.

[0035) Next, the mapping svstem resolves all cross references between each output
data object. This process allows complex mappings to be broken down into simpler
pieces, just as large numbers can be factored, and then reassembled in the final output

process. Finally, having defined all mapping factors and resolved all cross references
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between the output data objects, the mapping svstem creates the output data, including

the output data objects, according to the second data format and any required schema.

|0036] Various embodiments allow multiple TcFactors 10 be created for each input
root object via multiple factors corresponding to the match criteria of the element. For
a given input root object, each matching factor will result in the generation of a
TcFactor. The result set of TcFactors that are generated from a given root element are
related via a directed graph of inheritance where the starting point of the graph is
specifically identified. As a post-processing step in the Mapping Engine, the result set

of TcFactors can be consolidated down to a single TcFactor.

{0037} Figure 2 illustrates the mapping of elements into faclors in accordance with a

disclosed embodiment.

0038} The Mapper Engine 205 allows for multiple factors 215/220/225 10 maich a
given tnput element 210, and also allows for a combined TcFactor 235 to be
generated for each factor matching a given root-level element. Mapper Engine 205
uses mapping contro! file 240 to map the input element 210 to a result set 230 that can
contain one or more resull documents. such as one or more abstract TcFactors
215/220 and one or more concrete TcFactors 225, in accordance with schema 250,
which defines the output structure. Mapper Engine 205 can combine the result set

230 into a combined TcFactor 235.

|0039] The Mapper Engine 205 uses a mapping control file 240 that allows the engine
to specify inheritance in factors, before combining the results. The map control file,
in some embodiments, contains several transforms such as XSL templates that meet
the criteria (match) a given input. Instead of picking the best maich, as does
conventional XSL, all of the matching transforms are invoked, thus causing each
transform to generate a resultant document (the output data object). This is followed
by a combination step which uses inheritance, as defined in the mapping control file,

1o merge together the results into a single result.

{0040] The merging/combining process basically puts it all together, and in the case
where two results are different for a given attribute, decides which-result values

should be used.
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[0041] The mapping control file 240 includes attributes used to support inheritance in
the TcFactors, The mapping control file 240 contains the input criteria for cach
resultant TcFactor, the transformations, such as XML transformations, for producing
each resulting TcFactor, and the inheritance graph for each transform resultam

TcFactor, which defines how to merge results.

{0042} The TcFactor.nodeType attribute specifies the role of this factor in a set of

inheritances. Supponied values are:

{0043] - [unset]: The TcFactor does not participate any factor inheritance. This

setting allows for backwards compatibility.
10044 - *concrete": A ‘concrete’ TcFactor has a one-10-one mapping.

[0045] "abstract”: The TcFaclor is used by another TcFactor which inherits,
and may override the values contained in this TcFactar. TcFactor elements that are

specified as ‘abstract’ are not starting points for creating result TcFactor elements.

10046] TcFactor.parentName: If specified, this attribute specifies the type of the
parent TcFactor for the current element. The value of the parentName attnibute in the
current TcFactor is substituted for the current TcFactor element factorld attribute’s

name in order to identifv the parent TcFactor element.

{0047] Note that in some embodiments, the factorld attribute values are in the form of
[factor tvpe]_{factor ID]. A TcFactor with a parentName of 'TopFactor7 and a
factorld of 'BottomFactor7_llemldValue2' would have a parent with a factorld of
TopFactor7_[temldValue2'.

{0048] The inheritance process of the Mapper Engine is additive in the setting of
values. Figure 3 shows an exemplary factor result set. Figure 4 shows a combined
factor corresponding to the factor result set of Figure 3. The factor result set includes
factor 203 associated with library element 310; factor 315, which inherits from factor
305, associated with library clements 320/325; and factor 330, which inherits from
parent factor 315, associated with library elements 335/340/345. Not that each factor
includes a parentName designating its parent factor, if any, that indicates how the

combining is performed.

10
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{0049} Figure 4 shows a combined factor 430 that corresponds to factor 330 in Figure
3. As can be scen, clement 435 includes its own value for “X” (from element 335), its
parent value for “Y” (from element 320), and its grandparent value for “Z” (from
element 310). Element 440 includes its own value for “Y™ and “Z” (from element
340), and its parent value for “X” (from element 325). Element 445 includes its own
values corresponding to element 345, since there was no other “Library3™ element in

the result set. of Figure 3.

[0050] In each case, in a combined factor, an element of a child factor retains any
existing value in the combined factor, and any empty values are replaced by the

corresponding value of the parent factor, recursively.

[0051] In addition to inheritance, the Mapper Engine also consolidates foreign
references 1o XML elements. Each element (even abstract ones) contain a kev
atiribute such as <XSL:key>, and other elements may contain attributes that reference
these kev attributes. In order 1o retain referential integrity, the Mapper Engine
implements simple substitution on key values; all foreign key values are resolved

from abstract element key values (o the key value of the combined element.

{0052] Note that, in some embodiments, the key value of combined element is the
same value as specified in the concrete element. Note also that because inheritance is
additive in some embodiments, all abstract TcFactor subelements will have a

corresponding sub-element in the corresponding concrete TcFactor.

[0053] In order 1o support inheritance in factor sub-elements, the following

information is needed regarding sub-elements:

(0054] Element identification Autribute; For each type of element, there must be an
altribute the uniquely identifies the source object that was used 1o create.
Additionally, each element must contain this attribute. The existence of this attribute
allows the Mapper Engine to manage TcFactors containing multiple sub-elements of
the same tvpe. The combiner process uses the attribute 'kev Attributes' to keep track of

the Element Identification Attribute.

[0055] Foreign Reference Attributes: The combiner code need to know each attribute

which acts as a loreign reference to an element. It uses this information in order to

11



WO 2010/105133 PCT/US2010/027101

redirect foreign references from abstract elements to result elements. In some
embodiments, the combiner uses the attribute ' refKeyAttributes’ 1o keep track of
attributes that represent foreign references. The code works both for single reference

and multiple reference values.

[0056] In various embodiments, the element identification attributes and foreign
reference attributes can be obtained in different ways. In some embodiments, these
auributes can be stored in and read from the mapping conirol file. In some other
embodiments, the Mapping Engine can retrieve the information from schema. In
some other embodiments, the Mapping Engine supports configuration settings to

allow a user or other application to specify the attributes.

[0057) In some embodiments, the Mapping Engine can auto-generate element
identification attributes, for example by generating a hash of the input object, and
setting that value to a defined attnbute before the Mapping Engine splits apart the
input XML document into faciors.

[0058] In some embodiments, and optionally, multiple inheritance can simplify the
logical model for mapping. Through multiple inhentance. the Mapper Engine can
support composition. For example, consider an item “Item” for which there are three
different groups that wish to specify mappings. Those three groups are the First
Team, Second Team, and Third Team.. Additionally, assume that the Item has three
attributes of interest, which are firstAttr, secondAttr, and thirdAttr. In this example,
cach of the development teams independently develops a mapping. Figure S illustrates
a multiple-inheritance graph that can be produced in accordance with disclosed

embodiments.

{0059] In Figure 5, the specific mappings can be developéd independently, and the
composition of a mapping can be dvnamically constructed. Supporting multiple

inheritance requires the parentName attribute that supports multiple entnies.

10060] While multiple inheritance provides support for additional physical topologies,
it does not provide additional ogical topologies. What this means is that each multiple
inheritance graph can be logically represented in a comparable single inheritance
graph. For example, the multiple inheritance graph of Figure 5 can be represented in

the single inheritance graph of Figure 6.

12
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[0061] One benefit of multiple inheritance is the ability to support isolation of
mappings; this benefit produces advantages in producing mappings independently and

in dvnamically composing mappings.

[0062] In some embodiments, multiple inheritance at design time is implemented at
run-time as nested inheritance. This allows the inheritance 10 be determined by the
designer of the composite mapping (505), instead of being determined by the creators
or the other mappings (515, 525, 535). Without this ability, the makers of (at least two
out of three) the parent mappings would need to identify the parent mapping (via the
parentName). Accroding {o disclosed embodifnenls, the composite mapping can
dvnamically assign applicable mappings (and order of mappings) from which they

will inherit.

{0063] As an example, assume that there were two existing mappings (call them A

and B) for an element containing 3 attributes (call them X, Y, and Z), and that
A___{x__’-‘!l E: Y__‘SSZS!}
B={Y_.H327, X‘_.3345!}

[0064] Child mappings could be specified that inherit mappings via inheritance of A

and B as either
{(X—"17, Y72, Z—"47} or
(X717, Y2737, 277
depending on the order specified in the parentName value the child mapping.

[0065] Figure 7 depicts a flowchart of a process in accordance with disclosed

embodiments.

10066| The data processing'syslem loads an input object, for example an extensible
markup language (XML) document defining a set of elements as a factor (step 705).
Loading can include retrieving from memory or other storage, receiving from another

computcr, Or even receiving a user input.

[0067] The data processing system loads a mapping control file (step 710).

13
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[0068] The data processing svstem processes the mapping control file and input
object to produce a result set including a plurality of result documents, one for cach
mapping defined in the mapping control file with criteria matching that of an element

of the input object (step 715).

10069| The data processing system combines multiple ones of the plurality of result
documents in the result set, according 1o the inheritance data defined in the mapping

control file, 1o produce at least one combined element as a combined result (step 720).

[0070] The data processing system stores the combined result and optionally displays
it 10 a user (step 725). The combined result is a transformation of the input object into
the second data format, with the appropriate altributes and values passed through the

inhentance rules defined in the mapping control file.

{0071] The data processing svstem thereafter can optionally receive a change 10 the

result set or the combined result (step 730).

[0072] The data processing system propagates the change to result set and/or
combined result in accordance with the inheritance data, and stores the result
sel/combined result (step 735). Note that the inheritance data specifies how the
changes are inherited, so that the propagation does not overwrite data that should be

preserved.

{0073| The data processing system optionally recombines the result set according to

the inheritance data, and stores and/or displays the final result (step 740).

|0074] Those skilled in the art will recognize that, for simplicity and clarity, the full
structure and operation of all data processing svstems suitable for use with the present
disclosure is not being depicted or described herein. Instead, only so much of a data
processing svstem as is unique to the present disclosure or necessary for an
understanding of the present disclosure is depicted and described. The remainder of
the construction and operation of data processing svstem 100 may conform to any of

the various current implementations and practices known in the an.

[0075] 1t is important to note that while the disclosure includes a description in the

context of a fully functional system, those skilled in the art will appreciate that at least

14
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portions of the mechanism of the present disclosure are capable of being distributed in
the form of a instructions contained within a machine-usable, computer-usable, or
computer-readable medium in any of a variety of forms, and that the present
disclosure applies equally regardiess of the particular type of instruction or signal
bearing medium or storage medium utilized to actually carry out the distribution.
Examples of machine usable/readable or computer usable/readable mediums include:
nonvolatile, hard-coded type mediums such as read only memories (ROMs) or
erasable, electrically programmable read only memories (EEPROMs), and user-
recordable type mediums such as [loppy disks, hard disk drives and compact disk read

only memories (CD-ROMs) or digital versatile disks (DV Ds).

{0076 Although an exemplary embodiment of the present disclosure has been
described in detail, those skilled in the art will understand that various changes,
substitutions, variations, and improvements disclosed herein may be made without

departing from the spirit and scope of the disclosure in its broadest form.

{0077} None of the description in the present application should be read as implying
that any particular element, step, or function is an essential element which must be
included in the claim scope. the scope of patented subject matter is defined only by
the allowed claims. Moreover, none of these claims are inlended 10 invoke paragraph

six of 35 USC §112 unless the exact words "means for" are followed by a participle.
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WHAT IS CLAIMED 1S:

1. A method for data mapping, comprising:

loading an input object in a data processing system, the input object including
a plurality of elements;

loading a mapping control file in the data processing system;

processing the input object and the mapping control file to produce a result set
including a plurality of result documents; '

combining multiple ones of the plurality of result documents, by the data
processing svstem, according to inheritance data defined in the
mapping control file to produce a combined result; and

storing the combined result in the data processing system.

2. The method of claim I, further comprising:

receiving a change to at least one result document of the result set;

propagating the change to other result documents of the result set according to
the inheritance data; _

recombining multiple ones of the plurality of result sets, by the data
processing system, according to the inheritance data to produce a
revised combined result; and

storing the revised combined result in the data processing syslem.

3. The method of claim 1, wherein the input object is an XML document.
4. The method of ¢claim 1, wherein the result set includes a result document each
mapping defined in the mapping control file with a criterion matching that of

an element of the input object.

S. The method of claim 1. wherein the combined result is a transformation of the

input object into a second data format.

16
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6.

The method of claim I, wherein the mapping control file defines parent-child
inheritance relationships between multiple ones of the plurality of result

documents.

The method of claim 1, further comprising generating an element

identification attribute for at least one of the plurality of attributes.

A data processing system comprising a processor and accessible memory, the

data processing system configured to perform the steps of:

loading an input object, the input object including a plurality of elements;

loading a mapping control file;

processing the input object and the mapping control file to produce a result set
including a plurality of result documents;

combining multiple ones of the plurality of result documents according to
inheritance data defined in the mapping control file to produce a
combined resull; and

storing the combined result.

The data processing system of claim 8, the data processing system further

configured 1o perform the steps of:

receiving a change to at least one result document of the result set;

propagating the change 1o other result documents of the result set according 10
the inhentance data;

recombining multiple ones of the plurality of result sets, by the data
processing system, according to the inheritance data to produce a
revised combined result; and

storing the revised combined result in the data processing system.

The data processing system of claim 8, wherein the input object is an XML

document.

The data processing system of claim &, wherein the result set includes a result
document each mapping defined in the mapping control file with a criterion

matching that of an element of the input object.
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16.

The data processing system of claim 8, whercin the combined result is a

transformation of the input object into a second data format.

The data processing system of claim 8, wherein the mapping control file
defines parent-child inheritance relationships between multiple ones of the

plurality of result documents.

The data processing syslem of claim 8, the data processing system [lurther
configured to perform the steps of generating an element identification

attribute for at least one of the plurality of attributes.

A tangible computer-readable medium encoded with computer executable

instructions that, when executed, cause a data processing system to perform

the steps of’

loading an input object in a data processing system. the input object including
a plurality of elements;

loading a mapping control filc in the data processing system;

processing the input object and the mapping control file to produce a result set
including a plurality of result documents;

combining multiple ones of the plurality of result documents, by the data
processing system, according to inheritance daia defined in the
mapping control file to produce a combined result; and

storing the combined result in the data processing system.

The computer-readable medium of claim 15, encoded with further instructions

that, when executed, cause a data processing system to perform the steps of’

receiving a change 1o at leas! one result document of the result set;

propagating the change to other result documents of the result set according to
the inheritance data;

recombining multiple ones of the plurality of result sets, by the data
processing system, according to the inheritance data to produce a
revised combined result; and

storing the revised combined result in the data processing system.

18
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17 The computer-readable medium of claim 15, wherein the input object is an
XML document.

18. The computer-readable medium of claim 15, wherein the result set includes a
result document each mapping defined in the mapping control file with a

criterion matching that of an element of the input object.

19.  The computer-readable medium of claim 15, wherein the combined result is a

transformation of the input object into a second data format.
20.  The compuler-readable medium of claim 15, wherein the mapping control file

defines parent-child inheritance relationships between muitiple ones of the

plurality of result documents.
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