











It is typical for data sources to reflect the differences related to their intended use and organizations they support.
Some may be the result of legacy solutions that reflect differences in processes and requirements that may no longer
apply yet are still embedded in the structure and content of the data. Others reflect valid and important business
differences between the viewpoints, requirements and vocabularies of different departments and lines of business.
There are also technology-based differences. For example, the design of a relational database structure will reflect
not only the nature of the information stored in the database, but also individual database designer decisions on
how to optimize the data access for the needs of a particular application.

TopBraid Suite solves the problem of reconciling the differences in the data through capabilities for:

) Extending the existing information models by ‘building on top’ — leaving the underlying data
and structure intact

) Enabling a user to describe connections between data objects, their relationships and attri-
butes — this can be done using simple connections such as ‘subclass’ or ‘same as’ and, when
needed, using sophisticated rules describing relationships in the data

Y Creation of the data transformation pipes, through an easy to use visual editor, that apply se-
quences of transformations defined by the user — such pipes are dynamic and can be executed
on a scheduled basis, on request or triggered by an event

) Aggregating disparate information using TopBraid Suite’s starter pack of transformation
modules and rules supporting many of the common operations — these can be directly
re-used or easily extended and customized

— The diagram on the left shows a data transformation pipe expressed
= using SPARQLMotion™, a visual scripting language for semantic
Import customer database data processing supported by TopBraid Suite. Visual scripts can

be displayed and edited graphically by people with minimal or no

‘ programming skills. End users can chain together simple process-
@, ] \ '!! ing steps to form complex processing pipelines. Data processing
Exract companies with quates in progress Import user forum news feed pipelines can be used to merge, search, query and mash-up data as

well as to create a report or information dashboard. This example
shows integration of the information tracked in TopQuadrant’s
quote generation system with questions posed on TopBraid User
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Find matching user duestions el ‘Sffn‘;ate Forum. As shown in the workflow, TopQuadrant employees working
with customers on product purchases want to know about ques-
3 Bt tions and issues customers raise in the forum. Appropriate person-
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nel get notified via e-mail about postings they should be aware of.
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Information processing driven by the context and frame of
reference as defined by the information user

Most data sources have a specific context embedded in them. For
example, a database designed to support a call center will be orga-
nized around the process of tracking customer problems with the

company’s products and their resolutions. A system used internally to track product requirements has a different set
of users and a different context. Even though the information is clearly related conceptually, there will be differences in
the structure of the data as the data sources collect and manage different data and they support different requirements.
Even when the information is essentially the same, it is likely to be distributed in a different way or referenced ina
different way. A product name may change as it moves from conception to implementation. Product parts and compo-
nents tracked internally may be called differently from the names exposed to the customers and specified at a different
level of granularity.
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Using TopBraid Suite, an information user can define his own context and point of view. For example, they may want
to see the impact of the requirements as they get implemented downstream in the types and number of problems
reported by the customers.

TopBraid Suite uses the requested context definition to access the necessary data, populate the ontology and apply any
necessary semantic processing to answer a user query. Semantic processing is performed using one or more of the
inference engines incorporated into the product. This includes rules, queries and classification engines.

Adherence to company policies
As the access to enterprise data becomes easier for business users to manage, the ability to control the rights to view
and use data grows more critical. This includes the ability to define access based on business roles and policies.

TopBraid Suite provides flexible and extensible access control mechanisms for defining read and write rights. Custom
access rights can be specified as an ontology model and can be at any level of granularity. For example, rights can be
defined for a class of resources or for a single resource. The definitions can be based on the provenance of data, its
scope and any other characteristic important to its management.

Enriching the usefulness of the data for the next user

Any interaction a business user has with data has a potential to enrich it. More and more people are becoming familiar
with the concept of tagging. We tag photos on Flikr, videos on YouTube and bookmarks on del.icio.us. e do it so that
we and others can access the information more readily including information we post and information posted by oth-
ers that shares the same or related tags.

Similarly, tagging can improve access and organization of enterprise data. TopBraid Suite supports creation of custom
tags and associating them with the data objects. Tags can be shared across groups or be kept private. They can also be
organized in hierarchies or clouds of related tags, so that the object tagged with ‘Palo Alto’ could be found when looking
for ‘Northern California or ‘South Bay'.

TopBraid Suite in Use —
Some Sample Customer Applications

This paper has described the advantages of standards based Semantic \Web technologies to help enterprises integrate
information in order to derive new insights and make better decisions — through creating and deploying I-1-I solu-
tions. We conclude with a few examples describing how our customers are benefiting from this approach:

1. A major retailer with an established name in appliances, lawn and garden, automotive, furniture
and other products
) Business Requirement: Need to give consumers an integrated way to deal with product features
— use and care, warrantees, service records, proofs of purchase, etc. for all the product lines
— Hundreds of product lines with different features, new product appear regularly.

) TopBraid Suite Solution provides:

— Flexible, model-driven application platform — product displays and user entry forms are generated
from the model describing characteristics of different products and their cross dependencies

— Seamless integration of many and varied product lines
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2. Computer Task Associates (www.ctg.com) develops applications for the Medical/Healthcare
informatics for its customers
) Business Requirement: For improved outcomes and cost effectiveness, health care providers as
well as patients require a seamless, integrated view of all health care information and services

— Tests, available drugs, insurance information, clinic availability and other information is available
on the individual basis, but not in the integrated way

) TopBraid Suite Solution provides:

— A seamless health care solution for outcome-based medicine and for reduction of health
insurance fraud.

3. Medical center at the University of Texas in Houston:

) Business Requirement: Need to aggregate hospital admission data with other sources (such as
weather and environmental news) for early detection of epidemics.

) TopBraid Suite Solution provides:
—Away to bring data in different formats together taking into account different data management
practices of each hospital.
— Ability to browse and analyze aggregated information to determine trends and connections in the data
— A dynamic, highly flexible warehouse. The end users using the business ontologies can specify the
OLAP dimensions depending on the nature of the data. OLAP data structures are then generated on
the fly from the merged data sources.

Conclusion

The ongoing information explosion has created a critical, overriding business challenge. Information is fragmented
across many sources; aggregating relevant information that is needed is increasingly difficult; and, the quality, relevance
and currency of information is too often unclear. Semantic \Web technology as realized and supported through W3C
standards (e.g. RDF/S, OWL) provides a stable, capable foundation that is specifically designed and implemented for
restoring and enhancing information connectedness and relevance.

TopQuadrant’s TopBraid Suite of integrated products exploit the W3C Semantic \Web standards to provide an open, flexi-
ble, configurable and standards-based platform to build and deploy solutions for a large class of information integration
problems. These solutions will obviously vary greatly in details and complexity, but nearly all share a common pattern
and core value proposition that is captured by the simple word sequence: Information-Integration-Intelligence (I-1-1).

The key requirements and components for building these types of essential solutions are mapped to the capabilities

of the three TopBraid Suite products — TopBraid Composer, TopBraid Live and TopBraid Ensemble. These products
are specifically designed to collectively provide the tools, technologies and capabilities necessary to build and deploy
enterprise I-1-1 solutions.

Example customer applications provided in this paper show how the TopBraid Suite of products is helping enterprises
today to put control and decision power for information integration and intelligence into the hands of the people who
need it most — business users.

Interested in learning more? We invite you to visit TopQuadrant web site www.topquadrant.com for more information
and to obtain a free download of TopBraid Composer, our enterprise modeling tool.
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More Details — Comparing Traditional Data
Representations with Semantic Standards

Unique Identifiers

RDB UML Model XML Schema RDF/OWL Ontology

e Records in the database can have e UML tools maintain internal identi- e Poor support for global references e Semantic web ontologies are based
locally unique identifiers fiers which are unique within the that could be used externally on the global uniform naming

o There is no notion of a global iden- scope of a single model * XPath could be used to build scheme — Uniform Resource Iden-

tifiers (URIs), the most significant

tity. Relational database modelsare e There is no notion of global identity. connections across elements, but A
y g y subset of which is HTTP URLs of

designed to support local queries Linking models or cross-referenc- the references break if the target he Web
and not the queries that must go ing across models is problematic. document changes the Ve
across different data sources * Global identifiers make it possible
to connect disparate schema and
data information expressed using
RDF/OWL. Queries can go across
different sources.
Query Access
UML Model XML Schema RDF/OWL Ontology
* SQL is used as a query language for e There is no standard query lan-  XQuery is the standard language e SPARQL is used as a query language
RDBMS guage for UML models as they are for XML for Semantic \Web data

intended for design-time descrip-
tion and not for run-time represen-
tation and manipulation of the data

e Queries’ WHERE clauses can not
combine data and schema selection
criteria

e Queries do not combine in-forma-  Queries’' WHERE clauses often
tion from different XML documents combine data and schema selection
with different schemas criteria

* Queries tend to be complex and e Queries tend to be complex * Business logic can be represented
contain business logic in the ontologies making it possible

e Maintenance and reuse is , ?
for queries to stay generic and be

difficult because queries contain

business logic very simple
Attributes and Relationships
RDB UML Model XML Schema RDF/OWL Ontology
» Data attributes and relationships o Attributes and relationships are * Relationships are difficult to define e Attributes and relationships are
between the data objects are explicitly defined local to objects and reuse. XML is fundamentally a explicitly defined.
implicit. Typically, their meaning (classes) and can not be re-used hierarchical model with parent- « Attributes and relationships are
is clembedde_d |rr1] the nam(]e‘ orf] the child relationships. global and can be re-used. Each
c_olumr:)Ior In the name of the o Re-use of attributes requires the has a unique identifier and can be
Join table use of Attribute Groups which add defined in terms of other proper-
* Data attributes and relationships complexity to the schema ties (e.g., equivalent property or
are local to the tables and can not subproperty)
be re-used * It is possible to attach metadata to
property definitions to make their
meaning easier to understand for
machines or human users
Flexibility
UML Model XML Schema RDF/OWL Ontology
e Inflexible. Business recruitments e UML models can be modified as e Inflexible. Any modifications to e Flexible. Ontologies can often be
changes require modification of the needed. However, since they are not XML Schemas could cause a serious extended and modified without
database structures. These, in turn, operational, impact on the run-time ripple effect on the existing XML impacting queries. No data porting
require re-write of the queries and needs to be managed elsewhere. documents and queries is required.
porting of the data.
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Re-use and Extensibility
RDB

e Reuse it limited to design patterns

Expressivity
RDB

e Database models have limited
expressivity. Data objects (tables)
can be defined only in terms of
its columns and primary and
foreign keys

e Cardinality is limited to the abil-
ity to express 1:1, 1:many and
many:many relationships

 Any business rules would need to
be expressed in either queries or
program code (for example, stored
procedures)

Computational Model
RDB

o Relational calculus

ENDNOTES

UML Model

e UML models can not import or
extend other UML models. Reuse it
limited to architectures and design
patterns

UML Model

e Data objects are defined in terms of
their attributes and relationships.
Inheritance is supported through
subclasses

e Because roots of the UML models
are in expressing logic of software
programs, it is common for the
UML model to specify methods of
the objects (classes)

e Cardinality is limited to the abil-
ity to express 1:1, 1:many and
many:many relationships

 The QCL specifications for express-
ing constraints and business rules
are in the early stage of adoption
and tool support is poor.

UML Model

e None

XML Schema

o XML Schemas can import each
other, but ‘building on top’ of the
existing schema by extending it is
possible in only a limited way

o XML documents are difficult to
merge, even with XInclude.

XML Schema

o Data objects are defined in terms of
their attributes and relationships.

o Support for inheritance is limited to
single inheritance

e Extensibility, using inheritance, can
only be restriction of properties or

extension of properties and not both.

e XML is based on the hierarchical
document model of parent-child
relationships. Describing rela-
tionships that fall outside of the
tree hierarchy requires complex
workarounds

e The semantics of ‘choice’ are
complex and can lead to imprecise
specifications.

e The use of SubstitutionGroup may
work with some Schema processors
but relies on a liberal interpreta-
tion of the XSD Recommendation,
which may lead to interoperability
issues.

e Business rules or any logic are not
supported and have to be expressed
in the program code

XML Schema

e None

RDF/OWL Ontology

* Ontologies are highly re-usable and
extensible. For example, a standard
ontology of units of measure or
industry classifications can be
imported into another ontology and
extended as needed

RDF/OWL Ontology

e OWL has a number of built-in logi-
cal constructs. These include ability
to express equivalency between
classes and properties and ability to
constrain class definitions based on
the value of properties. Inheritance
is supported through subclasses.
Multiple inheritance is commonly
used

e By default, all relationships are
many to many. Any integer value
can be used as a constraining car-
dinality

e In addition to the built-in capabili-
ties of OWL, other business rules
can be expressed using RDF
vocabularies

RDF/OWL Ontology

e Description logics

! Statistics compiled by Dr. Michael L.
Brodie, the Chief Scientist of \erizon
Services Operations in Verizon Com-
munications, in a presentation entitled
“Computer Science 2.0: A New World
of Data Management” given as an
industrial keynote at the 33rd Interna-
tional Conference on \Very Large Data
Bases, September 2007.

2These are typically called taxonomies,
look up tables or controlled vocabu-
laries

3For more information, visit www.
wa3c.org

4 Among standards supported by Top-
Braid Suite are XML, XML Schema,
RDF, RDFS, OWL, SPARQL, SWRL,
GRDDL and RDFa. We also support
any and all standard vocabularies
expressed using Semantic \Web stan-
dards including (but not limited to)
Dublin Core, SKOS and FOAF.

Shttp://mww.w3.org/TR/rdf-schema/
Shttp://www.w3.0rg/2004/0WL/

"In OWL, attributes are called datatype
properties and relationships are called
object properties

8URI (uniform resource identifier)
is a compact string of characters
used to identify or name a resource.
The main purpose of the URI is to
enable interaction with representa-
tions of the resource over a network,
typically the World Wide Web, using
specific protocols. URLS, such as www.
topquadrant.com are URIs and are
used by the HTTP protocol to locate
web pages. E-mail addresses, such
as info@topquadrant.com are also
a URIs used by the mail protocol to
route the e-mail.
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° Although resource identifiers can not
contain spaces, the ontology diagram
shows names with spaces (e.g., Quote
status instead of QuoteStatus). This is
because the diagram displays labels —
text strings associated with a resource
using rdfs:label property.

Whttp://wn.wikipedia.org/wiki/
Inference

TopBraid Composer Maestro Edition
is an extended version of TopBraid
Composer with additional capabili-
ties such as SPARQLMotion.





