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METHODS AND SYSTEMS FOR SEMANTIC IDENTIFICATION IN DATA SYSTEMS

RELATED APPLICATIONS
This application claims priority to U.S. Provisional Application Number 60/606,407, filed August 31, 2004

and entitled “Methods and Systems for Semantic Identification in Data Systems”.

BACKGROUND
L. Field.
This invention relates to the field of information technology, and more particularly to the field of data

integration systems.

2. Description of the Related Art.
The advent of computer applications made many business processes much faster and more efficient;

however, the proliferation of different computer applications that use different data structures, communication
protocols, languages and platforms has led to great complexity in the information technology infrastructure of the
typical business enterprise. Different business processes within the typical enterprise may use completely different
computer applications, each computer application being developed and optimized for the particular business
process, rather than for the enterprise as a whole. For example, a business may have a particular computer
application for tracking accounts payable and a completely different one for keeping track of customer contacts. In
fact, even the same business process may use more than one computer application, such as when an enterprise keeps
a centralized customer contact database, but employees keep their own contact information, such as in a personal
information manager.

While specialized computer applications offer the advantages of custom-tailored solutions, the
proliferation leads to inefficiencies, such as repetitive entry and handling of the same data many times throughout
the enterprise, or the failure of the enterprise to capitalize on data that is associated with one process when the
enterprise executes another process that could benefit from that data. For example, if the accounts payable process
is separated from the supply chain and ordering process, the enterprise may accept and fill orders from a customer
whose credit history would have caused the enterprise to decline the order. Many other examples can be provided
where an enterprise would ‘venefit from consistent access to all of its data across varied computer applications.

A number of companies have recognized and addressed the need for sharing of data across different
applications in the business enterprise. Thus, enterprise application integration, or EAI, has emerged as a message-
based strategy for addressing data from disparate sources. As computer applications increase in complexity and )
number, EAI efforts encounter many challenges, ranging from the need to handle different protocols, the need to
address ever-increasing volumes of data and numbers of transactions, and an ever-increasing appetite for faster
integration of data. Various approaches to EAI have been taken, including least-common-denominator approaches,
atomic approaches, and bridge-type approaches. However, EAI is based upon communication between individual
applications. As a significant disadvantage, the complexity of EAI solutions grows geometrically in response to
linear additions of platforms and applications.

While data integration systems provided useful tools for addressing the needs of an enterprise, such
systems are typically deployed as custom solutions. They have a lengthy development cycle, and may require

sophisticated technical training to accommodate changes in business structure and information requirements. There
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remains a need for data integration system tools that permit use, reuse, and modification of functionality in a
changing business environment. One such tool is a semantic identifier that may allow for the unique identification
of an item based on its relationship with other items without the need to store additional data. A translation engine
is another such tool that may translate data, metadata, semantic identifiers and other items from one format,
language and/or data model to another. Finally, a level of abstraction property of a hub or database may allow for

the differentiation of multiple instances or forms of an item.

SUMMARY

A semantic identifier may exist for an item. The item may be an object, data item, datum, column, row,
table, database, instance, attribute, metadata, concept, topic, subject, semantic identifier, other identifier, RFID tag,
vendor, supplier, customer, person, team, organization, user, network, system, device, family, store, product,
product line, product feature, product specification, product attribute, price, cost, bill of materials, shipping data, tax
data, course, educational program, location, map, division, organization, organism, process, rule, law, rating system,
good, service and service offering or other item or concept. An item may be related to a data integration job and/or
data integration platform. A semantic identifier may identify the item based on the item’s relationship with one or
more other items. A relationship may be the absence of a relationship. A relationship may be based on semantics.
A relationship may involve the position of the item in a relational hierarchy.

A semantic identifier may be a unique identifier for an item. It is possible that 2 unique semantic identifier
for an item takes into account less than all the relationships of that item with other items. It may be advantageous to
create a semantic identifier that is based on the minimum number of relationships to ensure uniqueness. The
number of relationships required to create a unique semantic identifier for an item may vary based on context. A
semantic identifier may be context-dependent. A semantic identifier may be dynamic.

A semantic identifier may be stored, maintained, recorded, processed and/or interpreted in a syntax that
may be stored, maintained, recorded, processed and/or interpreted in a string structure or format. The syntax and/or
string structure or format may be parseable. The syntax and/or string structure or format may be truncated,
modified, shortened, parsed or re-ordered. It may be possible to truncate, modify, shorten or re-order a syntax
and/or string and still maintain the unique identifier. A shorter syntax and/or string may be useful in certain
contexts and may increase performance.

A semantic identifier may be associated with a semantic context such as a step in an enterprise method, a
datum in a database, a datum in a row or column, a row or column in a table, a row or column in a databasé, a
datum in a table, a table in a database, metadata in a database, an item in a hub or repository, an item in a database,
an item in a table, an item in a column, an item in a row, a person in an organization, a sender or recipient of a
communication, a user on a network, a system on a network, a device on a network, a person in a family, an item in
a store, a dish on a menu, a product in a product line, a product in a product offering, a course or step in an
educational or training program, a location on a map, a location of an item, a division of an organization, a person
on a team, a rule in a system of rules, a service in a service suite, an entity in an organizational hierarchy of an
enterprise, an entity in a supply chain, a customer in a market, purchaser in a purchasing decision, a price of a good
or service, a cost of a good or service, a component of a product or system, a step of a method and/or a member of a
group.

In one embodiment a database may have a table with a column. The unique semantic identifier for that

column may be “column name of table name of database name.” This unique semantic identifier may be stored,
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maintained, recorded, processed and/or interpreted using the following syntax: column name::table name::database
name. The syntax and/or any associated string may be parsed and unnecessary elements may be removed. For
example, if only one database existed the following syntax may still generate a unique identifier for the column:
column name::table name. The database relationship is not required to create a unique semantic identifier. In
another example, the database may have only one table, so that the following syntax may be a unique identifier for
the column: column name::database name. The table relationship is not required to create a unique identifier. Use
of a shorter syntax and/or string may decrease processing times and increase efficiency.

A translation engine may perform translation operations one or more semantic identifiers, databases,
databases including semantic identifiers, systems of information, systems of information including semantic
identifiers or other items. The translation operation may translate or otherwise modify the format, language and/or
data model of a semantic identifier. A translation operation may involve a translation or mapping to or from one or
more data tools, languages, formats and/or data models to or from at least one other data tool, language, format
and/or data model. A translation operation may involve a translation or mapping to or from DataStage 7,
QualityStage, Business Objects, IBM - DB2 Cube Views, UML 1.1, UML 1.3, ERStudio, ProfileStage, .
PowerDesigner (with added support for Packages and Extended Attributes) and/or MicroStrategy. A translation
engine and/or translation operation may be embodied in a metabroker. A translation engine, a mapping of a
translation operation or a translation operation can trace data that is translated in the execution of the operation
backward and forward between an original semantic context and a translated semantic context. A translation
operation may be performed, executed and/or conducted in batch, real-time and/or on a continuous basis. A
translation operation may be provided or made available as a service, for example, as part of a service oriented
architecture.

Once a translation operation exists for a semantic identifier, database, database including one or more
semantic identifiers, system of information, system of information including one or more semantic identifiers or
other item it can be translated to or from, mapped to, linked to, used with or associated with any other semantic
identifier, database, database including one or more semantic identifiers, system of information, system of
information including one or more semantic identifiers or other item sharing at lease one translation operation.

An item may exist in multiple forms or instances, such as a physical modeling activity and/or logical
modeling activity. An item, including any associated data or metadata, may exist in multiple forms or instances in a
database and/or hub. In order to distinguish between the various forms or instances of an item, any differentiating
characteristic may be used, such as a level of abstraction, a position in a hierarchy, a relationship to another item,
one or mote distinguishing attributes of the item, the context in which the item is found, the physical location in
which the item is found, or the like.

In one embodiment, a table named “employee” may be brought into the hub. The hub collector may have
two forms or instances of “employee” in the hub; one corresponding to the physical modeling activity and another
corresponding to the logical modeling activity. The level of abstraction property of hub data collection allows for
the differentiation between the physical model and logical model instances or forms.

When performing a translation operation, which may be in response to a query, a translation engine may
grab, load or obtain all of the items from a hub or database. It may then filter, select, store, translate, modify, or
otherwise operate on the items based on a distinguishing characteristic, such as abstraction level, position in a
hierarchy, a relationship to another item, an attribute of the items, a physical locations or the like. In the alternative,

when performing a translation operation, which may be in response to a query, a translation engine may filter,
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select, store, translate, modify or otherwise operate on items, including any data and/or metadata, at the hub or
database and grab, load or obtain only those items of the relevant level of abstraction or having the relevant
attributes, positions, relationships, locations or the like. The filtering, selection, storage, translation, modification or
other operation may be performed at runtime or design time and may be conducted in batch, real-time or on a
continuous basis. In embodiments, the filtering, selection, storage, translation, modification or other operation may
be based on information or inputs obtained by the translation engine and/or system at development-time, design-
time or run-time, such as data model, a mapping of a data model, a differentiating characteristic of the syntax of an
identifier, or the like. The information may be updated in a dynamic fashion in real-time. Thus, in one preferred
embodiment, a system may refine a select command for selecting data from a database based on a known mapping
of the database, such as to select logical items and omit physical items, or vice versa. A query may be a message or
operation.

In some cases the closer in the overall process the filtering, selection or other operation is to the hub or
database, the more efficient and faster the operation. The translation engine may perform a translation operation on
the query itself resulting in a revised query or select command which may be sent directly to the hub or database.
The revised query or select command may be in a format directly compatible with the hub or database.

In other aspects, a computer program product may include a computer useable medium including computer
readable program code, wherein the computer readable program code when executed on one or more computers
causes the one or more computers to perform any one or more of the methods above.

“International Business Machines” or “IBM” as used herein shall refer to International Business Machines
Corporation of Armonk, New York.

As used herein, “data source” or “data target” are intended to have the broadest possible meaning
consistent with these terms, and shall include a database, a plurality of databases, a repository information manager,
a quene, a message service, a repository, a data facility, a data storage facility, a data provider, a website, a server, a
computer, a computer storage facility, a CD,a DVD, a mobile storage facility, a central storage facility, a hard disk,
a multiple coordinating data storage facilities, RAM, ROM, flash memory, a memory card, a temporary memory
facility, a permanent memory facility, magnetic tape, a locally connected computing facility, a remotely connected
computing facility, a wireless facility, a wired facility, a mobile facility, a central facility, a web browser, a client, a
laptop, a personal digital assistant ("PDA"), a telephone, a cellular phone, a mobile phone, an information platform,
an analysis facility, a processing facility, a business enterprise system or other facility where data is handled or
other facility provided to store data or other information, as well as any files or file types for maintaining structured
or unstructured data used in any of the above systems, or any streaming, messaged, event driven, or otherwise
sourced data, and any combinations of the foregoing, unless a specific meaning is otherwise indicated or the context
of the phrase requires otherwise. A storage mechanism is any logical or physical device, resource, or facility
capable of acting as a data source or data target.

“Enterprise Java Bean (EJB)” shall include the server-side component architecture for the J2EE platform.
EJBs support rapid and simplified development of distributed, transactional, secure and portable Java applications.
EJBs support a container architecture that allows concurrent consummption of messages and provide support for
distributed transactions, so that database updates, message processing, and connections to enterprise systems using
the J2EE architecture can participate in the same transaction context.

“JMS” shall mean the Java Message Service, which is an enterprise message service for the Java-based

J2EE enterprise architecture. “JCA” shall mean the J2EE Connector Architecture of the J2EE platform described
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more particularly below. It should be appreciated that, while EJB, JMS, and JCA are commonly used software
tools in contemporary distributed transaction environments, any platform, system, or architecture providing similar
functionality may be employed with the data integration systems described herein.

“Real time” as used herein, shall include periods of time that approximate the duration of a business
transaction or business and shall include processes or services that occur during a business operation or business
process, as opposed to occurring off-line, such as in a nightly batch processing operation. Depending on the
duration of the business process, real time might include seconds, fractions of seconds, minutes, hours, or even
days.

“Business process,” “business logic” and “business transaction” as used herein, shall include any methods,
service, operations, processes or transactions that can be performed by a business, including, without limitation,
sales, marketing, fulfillment, inventory management, pricing, product design, professional services, financial
services, administration, finance, underwriting, analysis, contracting, information technology services, data storage,
data mining, delivery of information, routing of goods, scheduling, communications, investments, transactions,
offerings, promotions, advertisements, offers, engineering, manufacturing, supply chain management, human
resources management, data processing, data integration, work flow administration, software production, hardware
production, development of new products, research, development, strategy functions, quality control and assurance,
packaging, logistics, customer relationship management, handling rebates and returns, customer support, product
maintenance, telemarketing, corporate communications, investor relations, and many others.

“Service oriented architecture (SOA)”, as used herein, shall include services that form part of the
infrastructure of a business enterprise. In the SOA, services can become building blocks for application
development and deployment, allowing rapid application development and avoiding redundant code. Each service
may embody a set of business logic or business rules that can be bound to the surrounding environment, such as the
source of the data inputs for the service or the targets for the data outputs of the service. Various instances of SOA
are provided in the following description.

“Metadata,” as used herein, shall include data that brings context to the data being processed, data about
the data, information pertaining to the context of related information, information pertaining to the origin of data,
information pertaining to the location of data, information pertaining to the meaning of data, information pertaining
to the age of data, information pertaining to the heading of data, information pertaining to the units of data,
information pertaining to the field of data and/or information pertaining to any other information relating to the
context of the data.

“WSDL” or “Web Services Description Language™ as used herein, includes an XML format for describing
network services (often web services) as a set of endpoints operating on messages containing either document-
oriented or procedure-oriented information. The operations and messages are described abstractly, and then bound
to a concrete network protocol and message format to define an endpoint. Related concrete endpoints are combined
into abstract endpoints (services). WSDL is extensible to allow description of endpoints and their messages
regardless of what message formats or network protocols are used to communicate,

“Metabroker” as used herein, shall include systems or methods that may involve a translation engine or
other means for performing translation operations or other operations on data or metadata, The translation
operations or other operations may involve the translation of data or metadata from one or more formats, languages

and/or data models to one or more formats, languages and/or data models.
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BRIEF DESCRIPTION OF THE FIGURES

Fig. 1 is a schematic diagram of a business enterprise with a plurality of business processes, each of which
may include a plurality of different computer applications and data sources.

Fig. 2 is a schematic diagram showing data integration across a plurality of business processes of a
business enterprise.

Fig. 3 is a schematic diagram showing an architecture for providing data integration for a plurality of data
sources for a business enterprise.

Fig. 4 shows an item in relation to other items.

Fig. 5 shows an item in relation to other items.

Fig. 6A shows an item in a certain context.

Fig. 6B shows an item in a certain context.

Fig. 7 shows certain strings.

Fig. 8 shows an item and a corresponding string.

Fig. 9 shows a string and certain of its variations.

Fig. 10 shows a translation engine acting on certain strings.

Fig. 11 shows an item that may exist in multiple forms or instances.

Fig. 12 shows an item that may exist in multiple forms or instances in a hub or database.

Fig. 13 shows an item in a hub at various levels of abstraction.

Fig. 14 shows a translation process in which all items are grabbed at the database or hub.

Fig. 15 shows a translation process in which items are filtered at the database or hub.

Fig. 16 shows a translation process in which the query is translated.

DETAILED DESCRIPTION

Throughout the following discussion, like element numerals are intended to refer to like elements, unless
specifically indicated otherwise.

The invention(s) disclosed herein can take the form of an entirely hardware embodiment, an entirely
software embodiment or an embodiment containing both hardware and software elements. In a preferred
embodiment, the invention is implemented in software, which includes but is not limited to firmware, resident
software, microcode, etc.

Furthermore, the invention(s) can take the form of a computer program product accessible from a
computer-usable or computer-readable medium providing program code for use by or in conmection with a
computer or any instruction execution system. For the purposes of this description, a computer-usable or computer
readable medium can be any apparatus that can contain, store, communicate, propagate, or transport the program for
use by or in connection with the instruction execution system, apparatus, or device.

The medium can be an electronic, magnetic, optical, electromagnetic, infrared, or semiconductor system
(or apparatus or device) or a propagation medium. Examples of a computer-readable medium include a
semiconductor or solid state memory, magnetic tape, a removable computer diskette, a random access memory
(RAM), a read-only memory (ROM), a rigid magnetic disk and an optical disk. Current examples of optical disks
include compact disk — read only memory (CD-ROM), compact disk — read/write (CD-R/W) and DVD.

A data processing system suitable for storing and/or executing program code will include at least one

processor coupled directly or indirectly to memory elements through a system bus. The memory elements can
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include local memory employed during actual execution of the program code, bulk storage, and cache memories
which provide temporary storage of at least some program code in order to reduce the number of times code must
be retrieved from bulk storage during execution.

Input/output or I/O devices (including but not limited to keyboards, displays, pointing devices, etc.) can be
coupled to the system either directly or through intervening I/0 controllers.

Network adapters may also be coupled to the system to enable the data processing system to become
coupled to other data processing systems or remote printers or storage devices through intervening private or public
networks. Modems, cable modem and Ethernet cards are just a few of the currently available types of network
adapters.

Fig. 1 represents a platform 100 for facilitating integration of various data of a business enterprise. The
platform includes a plurality of business processes, each of which may include a plurality of different computer
applications and data sources. The platform may include several data sources 102, which may be data sources such
as those described above. These data sources may include a wide variety of data types from a wide variety of
physical locations. For example, the data source may include systems from providers such as such as Sybase,
Microsoft, Informix, Oracle, Inlomover, EMC, Trillium, First Logic, Siebel, PeopleSoft, IBM, Apache, or Netscape.
The data sources 102 may include systems using database products or standards such as IMS, DB2, ADABAS,
VSAM, MD Series, UDB, XML, complex flat files, or FTP files. The data sources 102 may include files created or
used by applications such as Microsoft Outlook, Microsoft Word, Microsoft Excel, Microsoft Access, as well as
files in standard formats such as ASCII, CSV, GIF, TIF, PNG, PDF, and so forth. The data sources 102 may come
from various locations or they may be cenirally located. The data supplied from the data sources 102 may come in
various forms and have different formats that may or may not be compatible with one another.

Data targets are discussed later in this description. In general, these data targets may be any of the data
sources 102 noted above. This difference in nomenclature typically denotes whether a data system provides data or
receives data in a data integration process. However, it should be appreciated that this distinction is not intended to
convey any difference in capability between data sources and data targets (unless specifically stated otherwise),
since in a conventional data integration system, data sources may receive data and data targets may provide data.

The platform illustrated in Fig.1 also includes a data integration system 104, The data integration system
may, for example, facilitate the collection of data from the data sources 102 as the result of a query or retrieval
command the data integration system 104 receives. The data integration system 104 may send commands to one or
more of the data sources 102 such that the data source(s) provides data to the data integration system 104. Since the
data received may be in multiple formats including varying metadata, the data integration system may reconfigure
the received data such that it can be later combined for integrated processing. The functions that may be performed
by the data integration system 104 are described in more detail below.

The platform 100 also includes several retrieval systems 108. The retrieval systems 108 may include
databases or processing platforms used to further manipulate the data communicated from the data integration
system 104, For example, the data integration system 104 may cleanse, combine, transform or otherwise
manipulate the data it receives from the data sources 102 such that a retrieval system 108 can use the processed data
to produce reports 110 useful to the business. The reports 110 may be used to report data associations, answer
complex queries, answer simple queries, or form other reports useful to the business or user, and may include raw

data, tables, charts, graphs, and any other representations of data from the retrieval systems 108.
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The platform 100 may also include a database or data base management system 112. The database 112
may be used to store information temporally, temporarily, or for permanent or long-term storage. For example, the
data integration system 104 may collect data from one or more data sources 102 and transform the data into forms
that are compatible with one another or compatible to be combined with one another. Once the data is transformed,
the data integration system 104 may store the data in the database 112 in a decomposed form, combined form or
other form for later retrieval.

Fig. 2 is a schematic diagram showing data integration across a plurality of entities and business processes
of a business enterprise. In the illustrated embodiment, the data integration system 104 facilitates the information
flowing between user interface systems 202 and data sources 102. The data integration system 104 may receive
queries from the interface systems 202, where the queries necessitate the extraction and possibly transformation of
data residing in one or more of the data sources 102. The interface systems 202 may include any device or program
for communicating with the data integration system 104, such as a web browser operating on a laptop or desktop
computer, a cell phone, a personal digital assistant ("PDA"), a networked platform and devices attached thereto, or
any other device or system that might interface with the data integration system 104.

For example, a user may be operating a PDA. and make a request for information to the data integration
system 104 over a WiFi or Wireless Access Protocol/Wireless Markup Language ("WAP/WML") interface. The
data integration system 104 may receive the request and generate any required queries to access information from a
website or other data source 102 such as an FTP file site. The data from the data sources 102 may be exiracted and
transformed into a format compatible with the requesting interface system 202 (a PDA in this example) and then
communicated to the interface system 202 for user viewing and manipulation. In another embodiment, the data
may have previously been extracted from the data sources and stored in a separate database 112, which may be a
data warehouse or other data facility used by the data integration system 104. The data may have been stored in the
database 112 in a transformed condition or in its original state. For example, the data may be stored in a
transformed condition such that the data from a number of data sources 102 can be combined in another
transformation process. For example, a query from the PDA may be transmitted to the data integration system 104
and the data integration system 104 may extract the information from the database 112. Following the extraction,
the data integration system 104 may transform the data into a combined format compatible with the PDA before
transmission to the PDA.

Fig. 3 is a schematic diagram showing an architecture for providing data integration for a plurality of data
sources 102 for a business enterprise. An embodiment of a data integration system 104 may include a discover data
stage 302 to perform, possibly among other processes, extraction of data from a data source and analysis of column
values and table structures for source data. A discover data stage 302 may also generate recommendations about
table structure, relationships, and keys for a data target. More sophisticated profiling and auditing functions may
include date range validation, accuracy of computations, accuracy of if-then evaluations, and so forth. The discover
data stage 302 may normalize data, such as by eliminating redundant dependencies and other anomalies in the
source data. The discover data stage 302 may provide additional functions, such as drill down to exceptions within
a data source 102 for further analysis, or enabling direct profiling of mainframe data. A non-limiting example of a
commercial embodiment of a discover data stage 302 may be found in IBM's WebSphere ProfileStage product.

The data integration system 104 may also include a data preparation stage 304 where the data is prepared,
standardized, matched, or otherwise manipulated to produce quality data to be later transformed. The data

preparation stage 304 may perform generic data quality functions, such as reconciling inconsistencies or checking
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for correct matches (including one-to-one matches, one-to-many matches, and deduplication) within data. The data
preparation stage 304 may also provide specific data enhancement functions. For example, the data preparation
stage 304 may ensure that addresses conform to multinational postal references for improved international
communication. The data preparation stage 304 may conform location data to multinational geocoding standards
for spatial information management. The data preparation stage may modify or add to addresses to ensure that
address information qualifies for U.S. Postal Service mail rate discounts under Government Certified U.S. Address
Correction. Similar analysis and data revision may be provided for Canadian and Australian postal systems, which
provide discount rates for properly addressed mail. A non-limiting example of a commercial embodiment of a data
preparation stage 304 may be found in IBM's WebSphere QualityStage product.

The data integration system may also include a data transformation stage 308 to transform, enrich and
deliver transformed data. The data transformation stage 308 may perform transitional services such as
reorganization and reformatting of data, and perform calculations based on business rules and algorithms of the
system user. The data transformation stage 308 may also organize target data into subsets known as datamarts or
cubes for more highly tuned processing of data in certain analytical contexts. The data transformation stage 308
may employ bridges, translators, or other interfaces (as discussed generally below) to span various software and
hardware architectures of various data sources and data targets used by the data integration system 104. The data
transformation stage 308 may include a graphical user interface, a command line interface, or some combination of
these, to design data integration jobs across the platform 100. A non-limiting example of a commercial
embodiment of a data transformation stage 308 may be found in IBM's WebSphere DataStage product.

The stages 302, 304, 308 of the data integration system 104 may be executed using a parallel execution
system 310 or in a serial or combination manner to optimize the performance of the system 104.

The data integration system 104 may also include a metadata management system 312 for managing
metadata associated with data sources 102. In general, the metadata management system 312 may provide for
interchange, integration, management, and analysis of metadata across all of the tools in a data integration
environment. For example, a metadata management system 312 may provide common, universally accessible
views of data in disparate sources, such as IBM's WebSphere ODBC MetaBroker, CA ERwin, IBM's WebSphere
ProfileStage, IBM's WebSphere DataStage, [BM's WebSphere QualityStage, IBM DB2 Cube Views, and Cognos
Impromptu. The metadata management system 312 may also provide analysis tools for data lineage and impact
analysis for changes to data structures. The metadata management system 312 may further be used to prepare a
business data glossary of data definitions, algorithms, and business contexts for data within the data integration
system 104, which glossary may be published for use throughout an enterprise. A mon-limiting example ofa
commercial embodiment of a metadata management system 3 12 may be found in IBM's WebSphere MetaStage
product.

Referring to Fig. 4, items that are relevant to an enterprise can be described in terms of various contexts or
hierarchies, such as to capture the semantic context of the items. Thus, Fig. 4 depicts a semantic identifier for an
item. The item may be an object, class, attribute, data item, data model, metadata model, model, definition,
identity, structure, language, mapping, relationship, instance or other item or concept, including another semantic
identifier. The semantic identifier may identify the item based on the item’s attributes, the item’s physical location,
the refationship of the item with one or more other items, such as in a hierarchy, or the like. In some cases a
relationship may be defined as the absence of some particular relationship. A relationship may be based on

semantics. A relationship may involve the position of the item in a relational hierarchy. For example, in Fig. 4 item
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1 5202 may be identified based on its relationship with the other items to which it is related. Item 1 5202 may be
identified as being directly related to item 2 5204, item 3 5208 and item 4 5210, indirectly related to item 5 5212
and indirectly related to item 6 5214 through item 5 5212 and item 4 5210. Item 1 may also be identified as being
directly related to item 2 5204, item 3 5208 and item 4 5210. In embodiments, the indirect relationships between
item 1 5202 and item 5 5212 and item 6 5214 may be captured in the relationship of item 5202 1 to item 4 5210.
This concatenation or recursive type of identification may permit dynamic, in addition to static, identifiers. For
example, if the relationship between item 4 5210 and item 6 5214 changes, the semantic identifier for item 1 5202
which incorporates item 2 5204, item 3 5208 and item 4 5210 would incorporate this change through incorporation
ofitem 4 5210 and would not need to be updated to account for the changes in item 6 5214 as it would if item 6
5214 was directly included in the semantic identifier.

Figure 5 presents a more concrete example of a semantic identifier. Jim may be identified as Jim, residing
at 111 Anyroad, Anytown, Anystate USA, with phone number 555-555-5555 and social security number 013-65-
3067. Alternatively, Jim may be identified in terms of his relationships with others. As depicted in Figure 5, Jim
may be identified as the son of Betty, brother of Larry and Jeff, father of Jessica and nephew of Frank.

The semantic identifier may be a unique identifier for an item. In the example of Figure 5, if there were
only one Jim in the world who was the son of Betty, brother of Larry and Jeff, father of Jessica and nephew of
Frank, this semantic identifier would be a unique identifier for Jim. It is possible that a unique semantic identifier
to an item takes into account fewer than all of the relationships of that item with other items. In the example of
Figure 5, if there were only one Jim in the world who was the son of Betty, brother of Larry and father of Jessica,
the existence of these relationships alone would be enough to create a unique semantic identifier. Jim’s
relationships with Jeff and Frank would not need to be considered. It may be advantageous to create a semantic
identifier that is based on the minimum number of relationships that ensure uniqueness. For example, if the
semantic identifier was to be stored in a database 112 or processed by a data integration system 104, a less complex
semantic.identifier would require less space and would allow for faster processing.

The number of relationships required to create a unique semantic identifier for an item may vary based on
context. Figure 6A depicts two items of interest: item 1 5402 and item 7 5404. In context A 5408, item 1 5402 may
be distinguished from item 7 5404 by item 1°s 5402 relationship with item 5 5410 and item 6 5412. That is, in
context A, the unique semantic identifier for item 1 5402 may be that it is directly related to items 2, 3 and 4,
indirectly related to item 5 5410 though item 4 and indirectly related to item 6 5412 through item 5 5410 and item 4.
In context A, the unique semantic identifier for item 7 5404 may be that it is directly related to only items 2 and 3.
Figure 6B presents item 1 5402 ina different context, context B 5414. To uniquely identify item 1 5402 in context
B 5414 any one or more of item 1°s 5402 direct relationships with item 4, absence of a direct relationship with item
6 or indirect relationship with item 5 may be taken into account. In context B 5414 item 1 5402 may be uniquely
semantically identified as directly related to jtems 2 and 3, but not directly related to item 6. Thus, the unique
identifier for item 1 differs between context A 5408 and context B 5414. Thus, in embodiments of the data
integration methods and systems described herein, a semantic identifier for an item, such as an item related to a data
integration job or a data integration platform, may be provided with a context-dependent identifier for the item. In
embodiments such a context-dependent identifier may be stored in an atomic format, such as in a data repository.

In other embodiments, contexts A 5408 and B 5414 may be two different imports, mappings, run versions,
models, metabroker models, instances, tools, views, objects, classes, items, relationships, attributes, or any

combination of any of the foregoing. A matching or comparison facility may compare the syntax of the identity of
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an item in different imports, run versions, models, metabroker models, instances, tools and/or items and determine
or assist with the determination of what action to take or refrain from taking based on the comparison. For
example, a matching engine may compare the model used by import instance A to the model used by metabroker B.
Based on this comparison it may be decided that metabroker B can access the data and metadata of import instance
A without transformation or modification, and the comparison facility may direct the metabroker B to proceed. In
another example, tool A 5408 may be compared to tool B 5414, and it may be determined to perform a cross-tool
object merge, wherein each tool can access and use the objects of the other tool. In embodiments the comparison
facility may trigger a translation facility to assist the cross-tool object merge, such as establishing a bridge,
metabroker, hub or the like for translating any objects that require translation, such as translation that is based on
the different syntax for the handling of the identity of particular items in each respective tool, or based on other
differences between the tools as determined by the comparison.

In embodiments a semantic identifier may be stored, maintained, recorded, processed and/or interpreted in
a syntax that may be stored, maintained, recorded, processed and/or interpreted in a string structure or format.
Figure 7 depicts an example of a syntax and a corresponding string composed in that syntax. The syntax 5502 may
be column name::table name::database name. This syntax may be related, for example, to a semantic identifier that
identifies a column of a table in a database. A string composed in this syntax 5504 may be
age::employee::employee database. This string may be related, for example, to a semantic identifier that identifies
the age of an employee in a particular employee database. In the example of Figure 6B, the string corresponding to
the semantic identifier for item 1 5402 in context B 5414 may be: direct relation to item 2::direct relation to item
3:direction relationship to item 4. The semantic identifier and corresponding string may also incorporate the lack
of a direct relationship between items 1 5402 and item 6.

In Figure 8 the semantic identifier in string format for item 9 5602 may be: direct to item 2::direct to item
3:-direct to item 4::indirect to item 5 5604. A string may be capable of being parsed. A syntax and/or string may be
truncated, modified and/or the elements of a syntax and/or string may be re-ordered. In Figure 9 string 57021isa
truncation of string 5604, string 5704 is a truncation and modification and/or re-ordering of string 5604 and string
5708 is 2 modification and/or re-ordering of string 5606. The truncation, modification and/or re-ordering may be
performed by a translation engine. It may be useful to truncate a syntax and/or string when all of the relationships
included in the syntax and/or string are not required for the uniqueness of the semantic identifier. Suppose thatina
given context for string 5604 all items were directly related to item 3; for example, item 3 was a database in which
all the items were stored. String 5604 could be truncated, such as to create string 5702, omitting the relationship-
involving item 3, and still remain a unique semantic identifier. Truncating a syntax and/or string may reduce
storage requirements and increase processing efficiency. It may also be useful to change the order of the
relationships in a syntax and/or string, for example, to reduce processing time for data integration processes. If the
less common relationships are processed first, a system will likely need to access and process fewer relationships
associated with an item in order to identify the item. For example, if very few items were related to item 3, even
fewer related to item 4 and many items related to item 2, depending on the context, string 5708 may allow for the
identification of item 9 in a shorter time than string 5604. It could be that only the first two elements of string 5708
are needed to uniquely identify item 9 in the context, while the first three elements of string 5604 are needed.

A translation engine may perform translation operations with respect to one or more semantic identifiers,
databases 112, databases 112 including semantic identifiers, systems of information, systems of information

including semantic identifiers or other items. Figure 10 depicts a translation engine 5802 acting on a semantic
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identifier embodied as a string 5804 and on a semantic identifier embodied as a string located in a database 5808.
The translation operation may translate or otherwise modify the format, language and/or data model of a semantic
identifier. A translation operation may involve a translation or mapping to or from one or more data tools,
languages, formats and/or data models to or from at least one other data tool, language, format and/or data model.
For example, a translation operation may involve a translation or mapping to, from or between known data
integration tools, such as WebSphere DataStage 7 from IBM, WebSphere QualityStage from IBM, Business
Objects tools, IBM - DB2 Cube Views, UML 1.1, UML 1.3, ERStudio, IBM's WebSphere ProfileStage,
PowerDesigner (with added support for Packages and Extended Attributes) and/or MicroStrategy tools. A
translation engine and/or translation operation may optionally be embodied in a metabroker. A translation
operation may be performed, executed and/or conducted in batch, real-time and/or on a continuous basis. A
translation operation may be provided or made available as a service, for example, as part of a service oriented
architecture. The SOA can be part of the infrastructure of an enterprise computing system of a business enterprise.
In the SOA, services become building blocks for application development and deployment, allowing rapid
application development and avoiding redundant code. Each service embodies a set of business logic or business
rules that can be blind to the surrounding environment, such as the source of the data inputs for the service or the
targets for the data outputs of the service. As aresult, services can be reused in connection with a variety of
applications, provided that appropriate inputs and outputs are established between the service and the applications.
The service-oriented architecture allows the service to be protected against environmental changes, so that the
architecture functions even if the surrounding computer environment is changed. As a result, services may not need
to be recoded as a result of infrastructure changes, which may result in savings of time and effort. An SOA may be
for a web service and may involve three entities, a service provider, a service requester and a service registry. The
registry may be public or private. The service requester may search a registry for an appropriate service. Once an
appropriate service is discovered, the service requester may receive code, such as Web Services Description
Language ("WSDL") code, that is necessary to invoke the service. WSDL is a programming language
conventionally used to describe web services. The service requester may then interface with the service provider,
such as through messages in appropriate formats (such as the Simple Object Access Protocol ("SOAP") format for
web service messages), to invoke the service. The SOAP protocol is a preferred protocol for transferring data in
web services. The SOAP protocol defines the exchange format for messages between a web services clientanda
web services server. The SOAP protocol uses an eXtensible Markup Language ("XML") schema, XML being a
generic language specification commonly used in web services for tagging data, although other markup languages
may be used.

Once a translation operation exists for a semantic identifier, database 112, database 112 including one or
more semantic identifiers, system of information, system of information including one or more semantic identifiers
or other item it can be translated to or from, mapped to, linked to, used with or associated with any other semantic
identifier, database 112, database 112 including one or more semantic identifiers, system of information, system of
information including one or more semantic identifiers or other item sharing at least one translation operation. In
embodiments, such as using an atomic data repository as a tub for a translation operation, the mapping of a
translation operation can, among other things, trace data that is translated in the execution of the operation
backward and forward between an original semantic context and a translated semantic context. Depending on the
context, the appropriate identifier for the data item may vary, such as by varying or truncating a syntax and/or string

to enable more efficient storage or faster processing, or by varying the relationships used to form a unique identifier
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where the semantic context varies. Thus, a dynamic identifier may combine the benefits of retraceable translation
with the benefits of rapid processing, efficient data processing and effective operation in various contexts in which a
data item is used.

A given item, such as an item that has an identity in a model, may exist in multiple forms or instances,
such as a physical instance and a logical modeling instance. Figure 11 depicts an item, namely, a table of employee
information 5902. However the concept or entity “employees” can exist in a number of different forms within an
enterprise. For example, the employee table 5902 may exist as a physical table that stores values related to
employees in a physical data storage facility. On the other hand, the entity employee may also be represented as a
logical entity, such as an icon or text that represents employees in a logical modeling activity 5908, or in various
other forms or instances. That is, the same item, including any associated data or metadata, may exist in multiple
forms or instances across views, models, structures or a data integration environment, such as in databases, data
repositories, models, hubs, or the like. Figure 12 depicts the employee table 5902 in one form or a single instance
in a database 6002 and/or more than one form or instance in a database 6004 or hub 6008.

In order to distinguish between the various forms or instances of an item, any differentiating characteristic
may be used, such as a level of abstraction, a physical property of an item, a location of the item within a hierarchy,
a location of an item in a database, a context in which an item s found, a syntax of an item, a relationship of an item
to other items, an attribute of an item, the class of an item, or other characteristic. For example, referring back to
Figure 5, the items, or individuals in this case, may be distinguished based on age, gender, hair color, IQ, political
affiliation and/or number of trips to the doctor in the past three months. For example, if age was selected as the
product differentiator, it may be the case that Jessica is the only individual under ten years old, Betty is the only
individual between fifty-seven and sixty-seven years old and Jim is the only individual who is thirty-seven years
old. In another example, different forms or instances of the item may exist at different levels of abstraction or in
different contexts. For example, the employee table may exist in multiple forms or instances in the hub 6102, such
as a physical employee table 5904, such as used to store values in a database that relate to data that pertains to
employees, and a logical employee model 5908, such as to be used in a view of process that relates to employees..

Distinguishing between the different instances of a particular identified item can enable a variety of other
methods and processes. For example, in one embodiment, an item, such as a table named “employee,” may be
brought into a hub. A hub collector may have two forms or instances of “employee” in the hub; one corresponding
to the physical database instance and another corresponding to the logical modeling activity. A differentiating
characteristic, such as a property of the item atiributed to the item in the hub allows for the differentiation between
the physical instances and the logical model instances or forms. In embodiments that differentiating characteristic
can be called a level of abstraction, such as to distinguish between logical and physical levels of abstraction. In
other cases the hub may associate other characteristics with items, such as different forms of identifiers,
relationships, classes, attributes, physical focations, logical positions, models and the like.

As depicted in Figure 14, when performing an operation, such as selecting data to be loaded into a
database, translating data, generating a query, ot the like, a system, such as a translation engine 6204, may grab,
load or obtain all of the items from a hub 6208 or database 6210. It may select or filter 6204 the items based on any
differentiating characteristic. For example, it may select or filter out those instances or forms that have a physical
level of abstraction, that have a particular relationship to other jtems, that have a logical level of abstraction, that are

created prior to a specified date and time, or that have any other distinguishing characteristics.. Thus, the methods
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and systems described herein provide for selective handling of instances of the same item or entity based on any
differentiating characteristic.

As depicted in Figure 15, when performing a data integration operation, such as a translation operation,
which may be in response to a query 6202, a translation engine 6204 may filter or select items, including any data
and/or metadata, at the hub 6208 or database 6210 and grab, load or obtain only those items of the relevant level of
abstraction. For example, it may filter or select out those instances or forms with a logical level of abstraction,
keeping only those with a physical level of abstraction. The filtering or selection may be performed at runtime or
design time and may be conducted in batch, real-time or on a continuous basis. In embodiments such a method of
filtering or selection may be provided as an RTI service in a services oriented architecture.

The filtering or selection may be based on information, such as a mapping of a data model, a mapping of a
metadata model, a differentiating characteristic, a relationship of an item to another item, an attribute of an item, or
the syntax of an identifier, that is obtained by the translation engine and/or system at development-time, design-time
or run-time. In embodiments the information may be updated in a dynamic fashion in real-time.

The closer in the overall process the filtering or selection is to the hub or database the more efficient and
faster the operation. As depicted in Figure 16, the translation engine 6204 may perform a translation operation on
the query 6202 itself, resulting in a revised query 6402, which may be sent for further processing, such as directly to
the hub 6208 or database 6210. For example, the revised query 6402 may be rendered in a format that is directly
compatible with the native format of the hub 6208 or database 6210. For example, by rendering the query in the
native format of the database 6210, the system may increase processing efficiency for the query. Similarly, the
query 6402 may be filtered or a command such as a select command may be generated to keep a logical modeling
entity rather than a physical entity, in which case the query 6402 may be rendered in a format suitable for a logical
modeling activity (such as a graphical user interface), rather than for the database. Of course, not only queries but
other messages and operations may be filtered according to level of abstraction, enabling the same entity to be
tracked across the data integration platform and handled according to the suitable operating environment ofa
particular data integration activity.

The methods and systems described herein can be used to capture semantic contexts and to handle data
integration tasks with respect to a wide range of items related to an enterprise, such as an object, data item, datum,
column, row, table, database, instance, attribute, metadata, concept, topic, subject, semantic identifier, other
identifier, RFID tag, vendor, supplier, customer, person, team, organization, user, network, system, device, family,
store, product, product line, product feature, product specification, product attribute, price, cost, bill of materials,
shipping data, tax data, course, educational program, location, map, division, organization, organism, process, rule,
law, rating system, good, service and/or service offering.

The methods and systems described herein can be used in a variety of semantic contexts, such as a step in
an enterprise method, a datum in a database, a datum in a row or column, a row or column in a table, a row or
column in a database, a datum in a table, a table in a database, metadata in a database, an item in a hub or
repository, an item in a database, an item in a table, an item in a column, an item in a row, a person inan
organization, a sender or recipient of a communication, a user on a network, a system on a network, a device on a
network, a person in a family, an item in a store, a dish on 2 menu, a product in a product line, a product in a
product offering, a course or step in an educational or training program, a location on a map, a location of an item, a
division of an organization, a person on a team, a rule in a system of rules, a service in a service suite, an entity in

an organizational hierarchy of an enterprise, an entity in a supply chain, a customer in a market, purchaser ina
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purchasing decision, a price of a good or service, a cost of a good or service, a component of a product or system, a

step of a method, a member of a group, or many others.

While the invention has been described in connection with certain preferred embodiments, it should be
understood that other embodiments would be recognized by one of ordinary skill in the art, and are intended to fall

within the scope of this disclosure.
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CLAIMS
What is claimed is:
1. A method of data integration, comprising:
providing a semantic identifier for identifying an item based on its relationship with another item;
obtaining a mapping of a data model to enable determination of the semantic identifier for an item in the
data model; and
associating the mapping with a data integration function, wherein the execution of the data integration
function is based on at least one of the mapping and the semantic identifier.
2. A method of claim 1, wherein the item includes one or more of an object, a data item, a datum, a column, a
row, a table, a database, an instance, an atiribute, metadata, a concept, a topic, a subject, an identifier, a semantic
identifier, an RFID tag, a vendor, a supplier, a customer, a person, a team, an organization, a user, a network, a
system, a device, a family, a store, a product, a product line, a product feature, a product specification, a product
attribute, a price, a cost, a bill of materials, shipping data, tax data, a course, an educational program, a location, a
map, a division, an organization, an organism, a process, a rule, a law, a rating system, a good, a service anda

service offering.

3. A method of claim 1, wherein the relationship involves the position of an item in a relational hierarchy.
4. A method of claim 1, wherein the semantic identifier is a unique identifier for an item.
5. A method of claim 1, wherein the semantic identifier is based on less than all relationships of the item with

other items, but a sufficient number of relationships to ensure the identifier is unique.
6. A method of claim 1, wherein the semantic identifier is based on the minimum number of relationships to

ensure that the identifier is unique.

7. A method of claim 1, wherein the semantic identifier is a context-dependent identifier for an item.
8. A method of claim 1, wherein the semantic identifier is stored in atomic format.

9. A method of claim 1, wherein the semantic identifier is stored in atomic format in a data repository.
10. A method of claim 1, wherein the semantic identifier is dynamic.

11. A method of claim 1, wherein the semantic identifier varies by context.

12. A method of performing a data integration process, comprising:

associating a model with a data set; and

forming a select command to select items from the data set, wherein the form of the select command is
based on a distinguishing characteristic for the items that is determined from the model.
13. A method of claim 12, wherein the formation of the select command/query is performed at runtime for a
process that uses the select command/query.
14. A method of claim 12, wherein the formation of the select command/query is performed at the time of
design of a process that uses the select command/query.
15. A method of performing a data integration process, comprising:

associating a model with a data set; and

forming a query to query the data set, wherein the form of the query is based ona distinguishing
characteristic for the items that is determined from the model.
16. A method of claim 15, wherein the formation of the select command/query is performed at runtime for a

process that uses the select command/query.
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17. A method of claim 15, wherein the formation of the select command/query is performed at the time of
design of a process that uses the select command/query.
18. A system for data integration, comprising:

a semantic identifier for identifying an item based on its relationship with another item;

a mapping of a data model to enable determination of the semantic identifier for an item in the data model;
and

a facility for associating the mapping with a data integration function, wherein the execution of the data

integration function is based on at least one of the mapping and the semantic identifier.

19. A system of claim 18, wherein the relationship involves the position of an item in a relational hierarchy.
20. A system of claim 18, wherein the semantic identifier is a unique identifier for an item.
21. A system of claim 18, wherein the semantic identifier is based on less than all relationships of the item

with other items, but a sufficient number of relationships to ensure the identifier is unique.
22. A system of claim 18, wherein the semantic identifier is based on the minimum number of relationships to

ensure that the identifier is unique.

23. A system of claim 18, wherein the semantic identifier is a context-dependent identifier for an item.
24, A system of claim 18, wherein the semantic identifier is stored in atomic format.

25. A system of claim 18, wherein the semantic identifier is stored in atomic format in a data repository.
26. A system of claim 18, wherein the semantic identifier is dynamic.

27. A system of claim 18, wherein the semantic identifier varies by context.

28. A system of claim 18, wherein the semantic identifier recursively captures an indirect relationship to a

second item by capturing a direct relationship to a first item that has a direct relationship to the second item.

29. A system of claim 18, wherein the semantic identifier is captured in a string and wherein the string is
truncated if all elements are not required for a unique identifier.

30. A system of claim 18, wherein the data integration function is a translation operation.

31 A system of claim 30 wherein the translation operation modifies one or more of the format of a semantic
identifier, the language of a semantic identifier, and the data model of a semantic identifier.

32. A system of claim 30 wherein the mapping of the translation operation can trace data that is translated in
the execution of the operation backward and forward between an original semantic context and a translated

semantic context.

33. A system of claim 30 wherein translation operation is provided as a service in a services oriented
architecture.
34, A system of claim 18, further comprising a filter for selectively filtering instances of a logical entity based

on a distinguishing characteristic of the entity.
35. A system of claim 34, wherein the distinguishing characteristic is derived from at least one of the mapping

and the semantic identifier.

18



PCT/US2005/031097

WO 2006/026702

117

oLl

80}

433

L) )

M001LNOo
"AdVOSL1aN
‘FHOVAVY

dld‘s3ld
LV714 X31dWOoD

140831d03d

REEES
‘019071LsHId
‘WNITTIIEL *On3a

HIAOWOTINI
TAX

XINHO-NI
‘140SOHOIN
‘ASVHEAS

yolL

00}

‘aan ‘310vy0

SIS AN
'NVSA
‘sygvav
zda ‘sl

AN

2ol



PCT/US2005/031097
2/17

WO 2006/026702

433

AE|

S3LIsgam

2 i

AaxdOMLEN

vdd _H_ d3ISMOHd
3NOHd

7130



PCT/US2005/031097

WO 2006/026702

3/17

¢ b4

INIWIDOVNYI V.LVA V1N
zZie
NOILNO3X3 131IVHVd
oLE JOV.LSYLVa JOVLISALIIVNO 3OVLSTNH0ud
v.iva JUNLONYLS
— | NETARELS| VLVa 10THHO0D aNv
\ ANV ‘HORINT ANV ‘HOLVIN INTINOD V1va
90€ ‘INHOASNVYL ‘37IQUVANYLS ¥3N0OSIa //
INHOASNYYL JUVdINd ¥3N0DSIa zog
4
Sddv
asmpEiNg WX \ ALIAILOINNOD s34 Sweaay
o€
SIP SINP
ara 10 SIDIAETS NOILLVHOILNI 1000 ar3
SIOIAYTS 93M SIDIAYIAS gIM

0L



PCT/US2005/031097

WO 2006/026702

4117

N3LL

vics

W3l

cles

‘b1

WALl

€
W31l
80¢S
l
W3l
c0es
14
WAL
\.\
0Les

»0cs

002s




PCT/US2005/031097

WO 2006/026702

5/17

G b4

y3HL0dg
ARV

¥3LHoNva
'voISSar
UIHLONE gy Ay
4430
370NN Y3HLOW
SNV PNREL:




PCT/US2005/031097

WO 2006/026702

6/17

v9 bid

ZLvS c0vs

-
{h
\ 4

A\ 4
N

a

140 4%

0L¥s

< <

80¥S V IX3LNOD




WO 2006/026702 PCT/US2005/031097

77

Fig. 6B

\\
\\5412

5414

5410
S e |
5402

CONTEXT B
>




PCT/US2005/031097

WO 2006/026702

8/17

AR

33vav.ivad 33A0TdNIE3IA0TdNT=I0V

N

Y08S

ﬁ IWVYN ISVAV.LVA :FANVYN 379VLE FNYN NAN100

Y

c0ss



PCT/US2005/031097

WO 2006/026702

917

G OL LOTHIANI ¥ OL LOIHIA-E OL LOTIAZ OL 1031 AH_

Y

095

2099

A

v




PCT/US2005/031097

WO 2006/026702

10/17

6 bi4

G 0L LOIYIANI:Z OL 103dIa:e 01 103diQ:y OL LO3HId

\

80486

Z 01 103dIa:g OL LOFHaNI:e OL 103xid

\

v0.S

¥ OL L03dia g 0L 1Lo3dia

2048

G OL LOFHIANI= OL 103¥Ia:€ OL LO3HIG2 Ol

10341d

\

094



PCT/US2005/031097

WO 2006/026702

11717

0L bi4

SNION3
NOILVTISNVYL




PCT/US2005/031097

WO 2006/026702

1217

LL b

0L69 8065 065
Z Z o
¥3H10 Jigavi IVOISAHd
31gvL Vo190 agvl
A3A0TdNT FIAO0NdNZ 3FIA0TdNA

Javi
EEINOREITE]

\

c069



PCT/US2005/031097

WO 2006/026702

13/17

zL b4

anH
‘
¥3aHLO Vo190 IVOISAHd
Favl Fiavl Favl
33A0TdNT A 33A01dW3 e 33A01dNI
016 8065 Y065
HIHLO HO/ANY
WOIDO0T “IYOISAHd Favi N
37gv.L 33A01dN3 33A01dNI v
HLIM 3SVEV.LYa HLIM 3SVav.Lva EEVNOREIE

¥009

2009

206S



PCT/US2005/031097

WO 2006/026702

14/17

gL b4

Vo190
Iiavl
2066 J3IA0TdNI
el
8019 Z NOLLOVYLSEY 40 13AT1
IYoI901 TVOISAHd
Iiavl Ilavl
7 33A01dN3 /] 33A01dW3
8068 5066
s~
¥0L9 L NOILOV¥LSEY 40 T3ATT
H3HLO TVOID01 IVOISAHd
I1gvL 37avL Ilavl
33A0TINT /7 IFAOTANT ot EEINOR 1L E!
8063 065
0165
\l\
z019

anH

anH



PCT/US2005/031097

WO 2006/026702

15/17

3L
¥o/aNy aNioNa [ anH A¥3NO
NOILYISNYYL
Vel ~
v029 8029 0o
TV GV
SEAN[E
HO/ANY INIONT |t 3svav.iva A¥3NO
NOILYISNV¥L
Val /
v029 0129 ¢0e9




PCT/US2005/031097

WO 2006/026702

16/17

GL b4

yILTH
WO/aNY aNIONT [ anH ANIND
NOILYISNVHL
- Nl e
¥0Z9 8029 A4

1INVATI3Y gvdO

SENRIE
HO/ANY INIONT | e asvavivd Ad3NO
NOLLVISNV¥L
/
¥029 0L29 ¢0c9



PCT/US2005/031097

WO 2006/026702

17117

9L b4

anH asvaviva
8029 0Le9

ANIND
Q3sIAZY
2099 H

¥3aLrd
HO/ANV INIONIT

NOILVISNYHL

¥0c9 H

AY3IND

2029



	Abstract
	Bibliographic
	Description
	Claims
	Drawings

