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Foreword by Tim Vincent

Regardless of whether you are modeling new analytic algorithms to drive business decisions,
creating new mobile applications, or building cloud-based systems of engagement, you will need
to work with data, and in many cases this data comes from multiple places. The plethora of dif-
ferent types of data, the access mechanisms to the data, and the mixing of batch, real-time, and
interactive models into a single paradigm are all leading to new challenges. How are the needs of
multiple consumers reconciled with the structure of the original sources, and how do you reliably
transform data between these desired structures? Traditional data modeling techniques are well
known but are unfortunately seen as onerous and slow moving. However, this does not eliminate
the necessity of thinking through what shape you need the data in at each stage of its lifetime.

The push to a self-service model, where business users and application developers can
find, access, and consume data from multiple places, is becoming more prevalent. Relentless
pressure to improve time to value is creating a demand to free these users from the need to work
with central IT, and new tools are emerging for locating and preparing data. Satisfying this self-
service paradigm requires new ways of managing data using both business-level and technical-
level metadata. The business-level metadata will be used to find information (sometimes referred
to as the shop for data paradigm) as well as prepare and transform the data into its final consum-
able form. Effectively, the concept of data modeling is going to radically evolve to become a key
component of the self-service paradigm.

Tim Vincent
IBM Fellow and Vice President
CTO for IBM Analytics Group



Preface

About This Book

IT is going through a major upheaval. So much of modern life is becoming digitized, resulting in
a deluge of new information. Mobile devices are ubiquitous, providing many people with their
principle mechanism for shopping, banking, finding information, collaborating, and organizing
their life and health. Cloud-based delivery is changing the cost models around IT infrastructure.
Any one of these changes would be disruptive. All three occurring at once—and feeding the
growth of each other—creates a huge gap between an organization’s current needs and the ser-
vices provided by its existing IT systems.

IT teams are striving to be agile, adopting new technologies and focusing on delivery of
new capability while trying to ignore the existing systems. However, a limit exists to the success
of this approach.

* The existing systems implement the logic that enables an organization to deliver on the
promises that it is making through the new capability. So, integration is required between
the new capability and the existing systems in order to retrieve information and initiate
the processing of new accounts, bookings, orders, payments, and many more processes.

*People expect an organization to behave coherently and appropriately within a specific
context. This means it cannot afford to operate as a number of independent units. Each
unit needs to use shared information, use analytics to enhance the decision-making, and
feed back the results of its actions to enable others to follow on effectively.

This book is about establishing an effective set of standards to efficiently integrate systems
together, share information, and manage change. It focuses on how information is represented
and understood at different points in the IT systems and the correspondence between them.

Modeling information helps us design, implement, and maintain information systems—no
matter if they are simple web APIs being deployed in a new environment or if they are part of
an existing, complex web of applications and data. Modeling is useful for individuals as well as
for teams, architects, application developers, and data scientists. Information modeling helps us
clarify the structure, meaning, and intent of the information we exchange. It plays a key role in
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today’s world of rapidly changing requirements, agile development, and the increasing focus on
analytics to make everything better.

Common information models define standard representations for information that can be
used in many places, such as:

* Interfaces between applications
« Interfaces between applications and data sources
* Interfaces used to synchronize information between databases

* Interfaces that exchange information between people

Common information models facilitate design, deployment, and evolution of software sys-
tems because they document and share the knowledge of how the different kinds of systems
should interact, enabling people to analyze the impact of changing requirements and coordinate
the design and implementation of changes to accommodate these changing requirements. These
techniques increase in importance as the complexity of the systems increases and the number of
people who need to share a common understanding increases.

In this book we discuss the role of common information models: what they are, how to
build them, how to use them, and how to maintain them. We provide examples from our experi-
ence and from industry standards. Our goal is to encourage you to adopt these techniques, to
effectively consume existing information models, and to make you more effective in today’s
agile world.

Intended Audience

This book is intended for enterprise architects, information architects, and solution architects
who are responsible for defining how information should be shared between IT systems. It is
intended for implementers who translate design into working systems. Finally, it is intended for
project managers who need to coordinate the resources needed to deliver and maintain these
systems.

Structure of the Book

Common Information Model for an Open, Analytical, and Agile World is divided into the follow-
ing chapters.

Chapter 1, “Introduction”

In Chapter 1 we illustrate why the modeling of information is critical for meeting today’s soft-
ware engineering challenges, particularly when the organization is focused on mobile applica-
tions, cloud deployments, and big data analytics. We also introduce the case study that will be
used throughout this book to illustrate the value, approach, and best practices for maintaining a
common information model.
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Chapter 2, “Inside the Common Information Model”
Chapter 2 explores the content of the common information model. Although we refer to the com-
mon information model as if it were a single artifact, it is made up of multiple parts. Each com-
mon information model has:

*Scope: The subject areas, or topics, that the models cover

* Perspectives: The types of models it contains

* Depth of detail: How close to the physical implementation it specifies

We explain each of these aspects so you can select which types of artifacts are relevant for your
organization.

Chapter 3, “Structural Patterns for the Common Information Model”

In Chapter 3 we provide more guidance on how to structure a common information model
through five software design patterns that illustrate different approaches.

Chapter 4, “Modeling Best Practices”

For many people, the act of creating models and common definitions is a mystery. There are
books that describe the different modeling notation and syntax of different data structure defini-
tions, but very little detail on the thinking process behind the modeling process. In Chapter 4 we
share some of the best practices we have found useful in our work.

Chapter 5, “Governance”

A common information model is an asset common to many IT initiatives undertaken by an
organization. Chapter 5 describes the broader governance context and how governance of the
common information model “fits in.” The chapter then goes on to identify and discuss the key
elements that make up governance of a common information model.

Chapter 6, “Moving Beyond the Hammer”

In Chapter 6 we cover the types of tools you need to manage a common information model. The
trick is to create a master copy of the model and deploy the contents into the tools of the target
consumers.

Chapter 7, “System Characteristics”

In Chapter 7 we explore the nonfunctional behaviors of software (such as availability, maintain-
ability, scalability, performance, and security) and how they can affect the design of the common
information model.
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Chapter 8, “Building Business Value”

In Chapter 8 we discuss how the business value of using a common information model can be
developed through a systematic approach that expands both the scope and usage of the common
information model while ensuring there is freedom to innovate.

Chapter 9, “Real-World Deployment Study”

Chapter 9 describes a large service-oriented project that made extensive use of a common infor-
mation model.

Chapter 10, “Looking Forward”

In our concluding chapter we reflect on our experiences in using common information models in
our work, and how the role of common information models is changing, as well as our perspec-
tives on its future.

Appendixes

The appendixes include a glossary of technical terms and a bibliography.

What Is Not Covered

This book is an introduction to a broad topic. Information modeling is an active, ongoing area
of research and development with more than 30 years’ worth of techniques, tools, and modeling
languages, with many excellent publications that we could never hope to summarize (our bibliog-
raphy reflects some of the favorites that reside on our bookshelves). Common information mod-
els (CIMs) have been developed through the efforts of many standards bodies and open source
organizations; again, this book is not an exhaustive inventory of such standards, but does discuss
a representative few.

It is important to note that the term common information model or CIM can itself be con-
fusing. As the notion of a common information model has become so important across many
different industries and functions, different standards bodies have created their own models that
are referred to as a CIM for their particular needs. There is a CIM for computer management
systems, a CIM for the electrical power industry, and probably several more. This book is not
exclusively about these existing CIM models, but it does discuss ideas and techniques that can
help you to apply these models to your organization.
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CHAPTER 3

Structural Patterns for the
Common Information Model

“14. To work our way towards a shared and living language once again, we must first learn
how to discover patterns which are deep, and capable of generating life.”

Christopher Alexander, “The Timeless Way of Building.”
New York, Oxford University Press (1979): xii

In This Chapter:

We now know that the common information model is not a single artifact. It is made up
of many parts—this content is tuned to the needs of the organization. In this chapter we
provide more guidance on how to structure a common information model. To do this we
describe five software design patterns that illustrate different approaches to structuring
your common information model.

Introduction
Software design patterns' are a useful way to explain alternative design choices. They
use simple English statements to cover

* The context of the design decision

* The problem that needs to be solved

* An example scenario that illustrates the problem

1. Patterns of Information Management by Mandy Chessell and Harald Smith, IBM Press, 2013, ISBN
0-13-315550-1

31
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* The forces that make the problem difficult to solve
* A description of the solution
* An illustration of the solution showing how the example scenario was resolved

* A description of the consequences of using the solution, expressed as both ben-
efits and liabilities

* Pointers to known usages of this solution
* Pointers to related patterns
This section covers five basic high-level structural patterns for a common information

model. The first pattern is the basic definition of a common information model. It estab-
lishes the need for the common information model and is summarized in Table 3.1.

Table 3.1 Generic design pattern for a common information model

Icon Pattern Name Problem Solution
‘ COMMON An organization is struggling to The organization should
| INFORMATION integrate itg IT systs:rgs and bpsi- deYelpp a shar;d underst‘anding
MODEL ness operations. This integration  of its information’s terminol-
may be required to increase its ogy, meaning, and structure

efficiency, embrace new technol-  in order to facilitate agile and
ogy, expand its business, and/or effective integrated operations.
improve its customer service.

The subsequent patterns are specializations of this first common information model pat-
tern that each support a particular business need. A specific implementation of a com-
mon information model may focus on one pattern, or may combine these patterns if the
stakeholders want to address multiple challenges simultaneously.

Table 3.2 summarizes the four specialized patterns, and the details of each of the
patterns follow the table.
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Table 3.2 Specialized structural patterns for a common information model

Icon Pattern Name

. CONCEPT
OCOCC | BEADS

e—

FABRIC

\E @ VIEWS

UNIFYING
CONTEXT

Common Information Model

Context

‘ % CONTINUOUS

ENCAPSULATED

Problem

An organization needs
common definitions of the
simple concepts that are
used in many applications
to improve the efficiency
and consistency of the
work of its developers.
However, it does not

have a strong skill base in
modeling.

An organization needs to
integrate related informa-
tion from a wide range of
information sources.

An organization needs to
exchange information for
multiple purposes.

An organization needs to
unify operations that have
been independent in the
past.

Solution

Create a common information model
that defines a clear meaning for each
concept and a simple structure for
how to record information about an
instance of this concept.

Create a common information model
that defines the meaning, structure,
and relationships among all the core
concepts.

Create a common information model
that defines small clusters of related
concepts that can be used as structures
for exchanging information.

Create a common information model
that maps existing terminology and
definitions to a set of definitions that
represents a canonical view of the
subject area.

An organization is looking to improve the methods it uses to develop and integrate IT
systems into its operations.

Problem

Anorganizationis struggling to integrate its I'T systems and business operations. This
integration may be required to increase its efficiency, embrace new technology,
expand its business, and/or improve its customer service.
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Organizations today have many IT systems that have been developed over time.
They are struggling to innovate while trying to maintain and manage existing IT sys-
tems. Market forces are driving organizations to become more integrated, to support
new channels (such as mobile), exploit new platforms (such as cloud and big data), and
support a more social way of working both inside and with external parties such as cus-
tomers and business partners. What can they do to provide a stable foundation for main-
taining a state-of-the-art IT capability?

Example

A fictitious travel agent, GKDMR Travel, has many systems that have been acquired
over the years as the business has grown. Its systems are getting old and it wants to make
better use of modern approaches such as mobile, social media, cloud-based deploy-
ments, open source software, and analytics. The company’s budget is not large, but it
anticipates having to change some of its systems to accommodate its vision. However,
many of the existing systems will remain and there is a need to interface them to the new
systems.

Forces

* Existing systems provide key capability to the organization. They are expensive
to replace and must continue to operate while any changes are made to them.

* An organization’s information is distributed among its existing IT systems, in
people’s heads, in unmanaged files on employee laptops, in paper documents,
and externally on the Internet, or in business partner systems.

* The information within an existing system is rarely as good a quality as the orga-
nization that owns it believes.

* An organization will use inconsistent terminology across its many departments,
professional disciplines, and internal fiefdoms. Sometimes the same term is
reused for different purposes, or even when the meaning is consistent, assump-
tions about its timeliness, precision, and accuracy will differ among the different
groups inside the organization.

* The database schema of an application does not document all the information
available through the application interface. Some key values are derived. For
example, GKDMR Travel’s booking system records all the trips a customer
has booked with the company to the database. This information is visible in the
database schema. However, GKDMR Travel operates a loyalty scheme, which
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provides discounts to customers who book trips regularly with it. The loyalty
scheme was added to the booking system after it went into production. As such,
to save time, the loyalty status was not added to the database schema. Instead it
is calculated in the application logic whenever a new holiday is booked. As a
result, an important piece of information about a customer that could be useful
for analytics or another customer service application is locked in a single appli-
cation’s logic.

Solution

The organization should develop a shared understanding of its information’s ter-
minology, meaning, and structure in order to facilitate agile and effective inte-
grated operations.

Information is at the heart of an organization’s ability to service its customers,
deliver on its promises, and collect the expected rewards for its services. The types of
information that an organization holds are stable, although the scope of information
available has been growing recently with the digitization of many aspects of our lives.

The organization can develop a set of common information definitions that
captures:

* The meanings of key concepts, facts, events, and activities used by the
organization

* The preferred structures that should be used to store and exchange this
information

* The types of values that must be captured to describe them

These common information definitions are implemented as a collection of models and
definitions. This collection covers the portion of the organization’s information that
needs to be shared and synchronized. It must represent many perspectives on this infor-
mation and be consumable in different programming environments. Collectively, these
models and related artifacts are called the common information model.

An organization can choose which types of models to create, and to which level of
detail. The focus will depend on where change happens most often and where the cost of
change is high or notoriously error prone.

The different types of models may not be entirely consistent. However, the closer
they are, the less transformation is required as information flows around the enterprise.
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Consequences
Benefits:

* If an organization can understand the information it uses, then it is better able to
assess which systems are important, how best to manage the information it has,
what types of information need to be made available to new applications, and
where special care must be taken to protect valuable or sensitive information.

* A well-formed common information model creates an adaptable definition of
how information should be represented and shared at key places where the orga-
nization needs to synchronize or control its operations. Without it, information
sharing can be ad hoc and developed as a number of inflexible point-to-point
solutions.

* When a new project is started, the common information model is an invaluable
planning tool for identifying what type of information is needed, where it is
located, and how it should be structured in the new capability.

* When an existing application built to the guidelines of the common information
model must be maintained, the development team has the common information
to guide its understanding of the existing code.

Liabilities:

e For a common information model to deliver value it must be treated as an asset,
with an owner who is responsible for its ongoing maintenance and executive
support to ensure it is properly governed and to encourage use of the common
information model content.

* The contents of a common information model must be easily consumable by the
teams that are building and maintaining the IT systems. Ideally, physical arti-
facts such as interfaces and schema would be generated from the common infor-
mation model and included in the developers’ working toolset. Thus it becomes
easier for the development team to use the common model rather than create its
own. The common information model will be welcomed and adopted when it
saves the development team time and effort.

* In some organizations, where data modeling is not widely understood, the gener-
ated physical artifacts are the only part of the common information model that
many developers see. In this case, these physical artifacts should include com-
ments and annotations covering the semantic definitions of the model.
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Example Resolved

GKDMR Travel has three major projects that will be assisted through the creation of a
common information model:

* It is building smartphone and tablet applications for its customers and customer-
facing staff. These applications will be specialized to the needs of the users being
served and will integrate with the existing systems that GKDMR Travel has run-
ning. The people using these applications will also receive printed documenta-
tion and may use the company website, too. GKDMR Travel needs to develop
these applications quickly, but at the same time believes the information these
applications display should be consistent with the other information these people
see.

* It wants to offer real-time alerts and actions to support its traveling customers
with relevant information, rebooking when weather and other factors disrupt
travel and offering other relevant offers. This capability is going to need infor-
mation from existing systems that is integrated with external information.

* It wants to improve the management reporting on the state of the business and
the trends they see. The aim is to optimize the operations of the business.

The plan is to create a common information model that includes the following:

e A glossary of terms? that describes the meaning of the different types of informa-
tion that will be used by customers and staff who are using the new capability.
This includes the information displayed by the new applications along with the
existing systems.

* A model of the objects that will be used in the mobile applications, ensuring they
display consistent structures and each field in the structure has a consistent name
so it can be matched with printed information and the information on the com-
pany website.

* A model of the service interfaces that define how information will be exchanged
between the existing systems and the new ones.

* A persistence model that describes how data should be consolidated and linked
together.

2. A glossary of terms is a conceptual semantic model, as described in Chapter 2.
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The consistency that occurs between these models will speed up the collabora-
tion between the different teams by implementing new capability and extending and
enhancing the existing systems, which will then enhance the quality of the resulting
applications.

Known Uses

Some of the key uses of a common information model within an organization are

* Creating a consolidated repository of information from different sources, such as
a data warehouse, operational data store, and master data management hub.

* Defining canonical information services for exchanging information in a service-
oriented architecture, or for consumption by a business process management
(workflow) engine.

* Identifying the information that needs to be supplied to the corporate reporting
platform.

Related Patterns

The following patterns are specializations of the common information model pattern.
Each supports a different purpose and style of usage for the common information model:

* Concept Beads pattern: Supports simple, fine-grained models of core con-
cepts. Suitable for an organization that needs to quickly assemble simple appli-
cations that would benefit from consistency in implementation since they use
many common concepts.

* Continuous Fabric pattern: Supports an organization where there is high value
in understanding the relationships between people, assets, events, and activities;
this provides a blueprint for how the landscape of information links together.

* Encapsulated Views pattern: Supports an organization that wants to develop
common interfaces to information irrespective of how or where the informa-
tion is stored. This style is called information virtualization and is a common
approach in service-oriented architectures.

* Unifying Context pattern: For an organization that has historically operated as
multiple independent units and wants to become more consistent and integrated
in its use of information.

The sections that follow describe these patterns in more detail.
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Concept Beads

goggd
oooo

Context

An organization is looking to improve the methods it uses to develop and integrate IT
systems into its operations.

Problem

An organization needs common definitions of the simple concepts that are used
in many applications to improve the efficiency and consistency of the work of its
developers. However, it does not have a strong skill base in modeling.

Some organizations do not have a strong skill base in data modeling. This is often
true where developers are using agile development, because their focus is on rapid
prototyping and delivering solutions incrementally. Without constant refactoring, the
code developed using this approach can become bloated and inconsistent. As a result,
mature agile development teams have a strong emphasis on standards and consistent
approaches.

How is it possible to bring the benefits of a common information model to a team
of agile developers who do not want to spend time creating, or learning, a large data
model?

Example

The mobile development team at GKDMR Travel is working on three new applications:

* A customer application that will work on a smart phone or tablet and enable peo-
ple to maintain their customer details, see their loyalty status and any outstand-
ing offers they have, and browse the holiday destination catalog, in which they
can view other customers’ feedback, book holidays, comment on their experi-
ences, and pay their balance.

* A tablet application for the staff working at the holiday destinations allowing
them to receive the guest lists and details of the meeting points, receive instruc-
tions, report incidents, and interact with guests while they are on holiday through
text messages or email.

* A tablet application for the staff in the travel agent’s office for helping with cus-
tomer enquiries, booking holidays, documenting issues, noting stock levels of
brochures, and reviewing the current promotions.
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These applications need to be generated quickly, with iterations to allow the potential
users to provide feedback on the suitability and ease of use of the applications. How
does the team ensure consistency in the way these applications use the enterprise data
around personal customer details, stores, products, orders, packages, and payments?

Forces

* Employing a common information model takes time. The team needs to learn
about the existing content, develop new definitions, and correct errors.

» Agile development is often used where the requirements are evolving with the
code. This is particularly common when the project is exploring a new technol-
ogy, capability, or approach.

 The iterative nature of agile development means there is not time to wait for new

model content to be developed, reviewed, and approved before it is used in the
code.

Solution
Create a common information model that defines a clear meaning for each concept
and a simple structure for how to record information about an instance of this
concept.

The concept beads common information model is defined as a set of discrete con-
cepts, as illustrated in Figure 3.1.

Figure 3.1 The structure of a concept beads common information model
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Each concept definition has a business language description and preferred struc-
tures, possibly shown as a logical model for design documentation and then physical
artifacts for different programming environments. These physical artifacts could be
XML structures, JSON interfaces, Java object definitions, or any others that are com-
monly needed by developers, as illustrated in Figure 3.2.

Concept
Description

b4

e

4 Concept
s Logical Model

Concept as

—————— >
Concept =~ XML Schema

N Concept in
M JSON

/
L X N J

RN
Concept in
XXX

Figure 3.2 Adding detail to a concept beads common information model

The concept beads style of model is used like a Chinese menu. Developers select the
concepts they need for their code, link them together as appropriate, and include them
in their code. Developers will adopt the standards defined in the concept beads common
information model rather than create their own if the standards are easier to use, so the
common information model artifacts should be placed so they are easy to search and
download into the developers’ tools.
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Changes to the definitions are developed and iterated on using an agile governance
approach. Because the common information model is very modular, changes are local-
ized and can be developed, approved, and deployed in a short period of time.

Consequences
Benefits:

* The concept beads common information model can be developed incrementally
as part of an agile development process. New elements can be developed as
required by the development team and integrated into the model within the sprint
(iteration) that identifies a new concept is required.

* The concept beads model is easy to consume, particularly by developers, because
only a small part of it must be understood for it to be used, and it can be simply
translated in programming artifacts for direct consumption into code.

* The concept beads model is flexible because concepts can be linked and com-
bined in whichever way the developer wants.

Liabilities:

* The concept beads common information model does not provide any guidance
on how concepts that are frequently linked together should be related. This
means there will be inconsistency in the relationships that are coded. This can
be particularly problematic when trying to aggregate information from across
sources for analysis.

* There will be situations where the attributes of a single concept bead are not well
matched to the needs of a particular project. There needs to be rapid, responsive
processes to discuss whether the common concept bead should be updated, or
whether the project is given an exception. These processes are covered in more
detail in Chapter 5, “Governance.”
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Example Resolved

GKDMR Travel begins its definition of a common information model by defining a col-
lection of common concepts that are used repeatedly by its developers. Figure 3.3 shows
a selection of these concepts.

Date Time Country
Flight Airline Airport
Train Journey Train Train Station
Operator

Person Name Holidaymaker Employee
Holi
° |d_a v Invoice Hotel
Booking
Passport Visa Address

Figure 3.3 A selection of concepts for GKDMR Travel’s common information model

Each concept is then expanded with a textual description, a logical model definition,
and an optional number of physical implementation examples. Figure 3.4 expands the
address concept to show these different definitions.
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Concept Business Language Description
Address [ ====-- » Address
L)
I“‘\\ Short Description
,’ “ \\\ Postal location of a property
/ \ \\ Long Description
! | \ This is the physical postal address of a
,’ “ \\ property. It could be a holiday maker's
! \ \ address, the address of a hotel or other type
N \ \ of lodging, or of an airport or other form of
! \ \ transport terminus.
1 \ \
] \ \
| \ \\
1 \ \
1 \ \
) \ \
J “ \\ or Cancel
\ \
Address \ \
Address Line 1 \ \
Address Line 2 \ \
Address Line 3 | Preferred
Address Line 4 | JSON Structure \
Address Line 5 !
Address Line 6 ! {
! "address":
Preferred “ {
Logical Structure \ "addresslinel”: ",
| "addressline2": ""
‘ "addressline3": "",
\ "addressline4": "",
\ "addressline5": "",
! "addressline6": ""
Preferred | }
XML Structure ‘* }
<address>
<addresslinel>""</addresslinel>
<addressline2>""

</addressline2>
<addressline3>""</addressline3>

<addressline4>""</addressline4>

<addressline5>""</addressline5>
<addressline6>""</addressline6>
</address>

Figure 3.4 Concept bead definition for Address
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The developers can download the standard formats directly into their workbench. The
back-end applications that they need to call to connect to the business applications use
similar structures. The developers who use the standard formats are far more productive
than those who do not.

Known Uses

The AS 4590-2006 standard from Standards Australia is an example of a concept beads
model that is a technical standard for addresses.

Systems of Engagement-based “born on the web” companies may benefit from
this as their starting point.

Related Patterns

If the relationships between concepts are important, and benefit exists in having consis-
tency in how they are represented, then consider either the continuous fabric pattern or
the encapsulated view pattern.

Continuous Fabric @

Context

An organization is looking to improve the methods it uses to develop and integrate IT
systems into its operations.

Problem

An organization needs to integrate related information from a wide range of infor-
mation sources.

The operation of an organization is typically supported by multiple applications,
each supporting a unique aspect of the business. To understand how the organization
is performing as an aggregate, pulling information from each of these applications and
consolidating it in a single repository is necessary. Often the information from different
applications is related and needs to be linked together in a consistent manner. However,
each application supports different data structures, identifiers (keys), quality rules, ter-
minology, precision, and currency (timeliness).
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How should the aggregated view of this data be represented? These definitions
should cover the concepts of the business and the relationships between them. It must
include historical detail for analytical mining and up-to-date information for understand-
ing the current state of the business.

Example

GKDMR Travel wants to offer real-time alerts and actions for customers when they are
traveling and for the staff who are supporting them. Some of these alerts will be trig-
gered by situations that develop while the customers are traveling, and some actions
come from predictive analytics models that use historical information to predict the next
best action the company should take to improve the service to a particular customer.

The company will need to create a repository of information that has historical
and current information linked together and combined with information from external
sources such as weather and location websites, customer comments, and other feedback,
along with products and services from business partners.

Forces

* Many people find large data models intimidating and difficult to understand.

* The relationships between concepts can be as important to the business as the
details of the concepts themselves.

Solution

Create a common information model that defines the meaning, structure, and rela-
tionships between all the core concepts.

A continuous fabric common information model is one where all the concepts are
linked together into a continuous network structure. It is built by defining the concepts
that need to be represented (in a similar way to the concept beads), and then relation-
ships are added that link the concepts together in meaningful ways. See Figure 3.5.
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Figure 3.5 Structure of a continuous fabric common information model

The result is a model that describes a broad landscape of information for the organization.
Subsets of a continuous fabric model are typically used in a project. The developer
selects the concepts and relationships that are of interest and just uses that portion of the
model.

Consequences
Benefits:

* The continuous fabric common information model creates consistency in how
concepts are linked together. This creates a deeper level of consistency in the use
of information. For many businesses, much of the value of information comes
from these relationships. For example, knowing which customers use and buy
particular products is more valuable than just having a list of customers and a list
of products. The continuous fabric model defines where the valuable relation-
ships are and how they should be represented.

Liabilities:

 This pattern takes a greater level of maturity in the organization’s governance
and willingness to share information across lines of business.
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* The continuous fabric model is typically very rich in object relationships and
will require significant rationalization and transformation before it can depict
a physical artifact that can be incorporated in an application. The process will
involve careful consideration of which aspects of the model are in scope for the
project.

* Continuous fabric models can take a long time to develop. Skilled modelers
who may not be members of a project team build them. As a result there can be
knowledge disconnect between the team owning the model and the teams using
it in projects.

Example Resolved

The analysts at GKDMR Travel create a model that describes all the concepts that could
affect a customer’s trip, including the causes and impacts and how they relate to each
of the aspects of the customer’s travel plans, insurance, and other related products they
have purchased. These are linked together to create a single linked structure. This struc-
ture is used as the basis for the company’s analytical repository supporting proactive
customer service. Figure 3.6 shows a small part of this model.

Figure 3.6 is a conceptual model that uses the UML notation because this was easiest to
use with the company’s business users. After the model is accepted, it can be translated
into an Entity-Relationship (E-R) logical model as part of the design process for the ana-
lytical repository.

Known Uses

Continuous fabric models are often used to describe repositories that consolidate infor-
mation from many sources. Examples of this are data warehouses and master data man-
agement systems.

Continuous fabric models are also often used to describe the concepts in a specific
industry. The SID model as published by the TeleManagement Forum (tmForum) is a
good example.?

3. The Information Framework (SID) is a reference model and common vocabulary for the informa-
tion required to implement the Business Process Framework (eTOM) processes. See http://www.
tmforum.org/InformationFramework/1684/home.html for more information.


http://www.tmforum.org/InformationFramework/1684/home.html for more information
http://www.tmforum.org/InformationFramework/1684/home.html for more information

Continuous Fabric
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Figure 3.6 Fragment of a continuous fabric conceptual model



50 Chapter 3 Structural Patterns for the Common Information Model

Related Patterns

The concept beads pattern provides a starting point for creating a continuous fabric
model because it contains the core entities that will make up the model.

A continuous fabric model can become large and requires considerable effort
to learn. The encapsulated view pattern that follows is an approach that breaks up the
model into smaller pieces primarily for use as parameters (message structures) in infor-
mation service definitions. However, it can also be used to break up a large continuous
fabric model into subject areas.

Encapsulated Views

HE

Context

An organization is looking to improve the methods it uses to develop and integrate IT
systems into its operations.

Problem

An organization needs common definitions to exchange information for multiple
purposes.

Mature organizations typically have many existing applications, each supporting a
particular business function. Within an application, valuable data and capability is often
locked within an individual application’s unique data structures and interface styles.
When the business wants to integrate these applications together so the information and
functions they contain can be shared, it must reconcile the different data structures and
naming conventions.

This information sharing is typically achieved through integration interfaces called
information services or application programming interfaces (APIs). Each interface
describes a number of operations that enable the caller to perform functions and create,
update, retrieve, and delete information. Each operation typically has a set of parameters
or structures to pass information to the operation and a structure to return the results.

What is the best way to structure a common information model to help developers
create consistent interfaces?
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Example

GKDMR Travel wants to provide a consistent set of business interfaces that enable
mobile and web applications to call their business applications to request details of a
customer and to exchange information about holiday packages, bookings, and payments.
Specifically, it wants the representation of common entities such as holidaymaker and
booking to be consistent wherever they appear in the business interfaces. The business
interface implementations will then map these common structures to the actual structure
used by the application being called.

Forces

* Many concepts are related and decisions need to be made on how these relation-
ships will be represented.

* In creating these common definitions, choices need to be made on terminology
used in the business interface as well as data structure and the valid values for
each field.

* Documenting how each of the actual application interfaces maps to the common
model is necessary.

* The information needed to support a particular business interface operation may
need to come from multiple applications.

Solution
Create a common information model that defines small clusters of related concepts
that can be used as structures for exchanging information.

Each of the clusters of concepts is independent of one another with relationships

to concepts in different clusters being defined as holding the identifier of the referenced
concept rather than a link to the type. This is illustrated in Figure 3.7.
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Figure 3.7 Structure of an encapsulated views common information model
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A key characteristic of this pattern is that the encapsulation provides a means of restrict-
ing access by an interface to a partition of the model rather than the entire model, which
is a valuable step toward defining service or message payload structures in a consistent
manner.

Consequences
Benefits:

* This pattern provides a common information model that supports a service-
oriented approach to integration. The data is modeled in discrete units that can be
used directly in interface definitions as request or response parameters.

» This pattern is particularly important when integrating existing components
because it seeks to reconcile the inevitable difference between these components.
Liabilities:
* The same concept may need multiple definitions so it can appear in messages as
follows:

* A small number of attributes to identify an instance of a concept. This is used
on find queries, or to represent a link to the instance.

* A summary of the concept, for reports or to populate a menu or table.
* A complete definition of the concept when all details are required.

Figure 3.8 shows examples of variations of models of the person profile concept. Per-
son Profile Id just includes the identifier and is used for passing a reference to an object.
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Person Profile Locator defines the attributes used to query for a particular Person Pro-
file. Person Profile Summary includes the core attributes of a Person Profile, and the
full details are described in the Person Profile structure.

Person Profile Id

Person Profile Locator

Person Profile Summary

Identifier

Name
Email Address
Passport Number

Person Profile

Identifier

Name

Address
Contact Details

Identifier

Name

Address

Email Address

Preferred Phone Number

Person Name

Address

Contact Details

Title

First Name
Middle Initial
Last Name

Address Line 1
Address Line 2
Address Line 3
Address Line 4
Address Line 5
Address Line 6

Email Address
Contact Phone Numbers
Data Last Verified

Phone Number
Number

Type
Preferred

Phone
Number Type
HOME=1
OFFICE=2
MOBILE=3

Figure 3.8 Variations on the model of Person Profile

Defining theses variations simplifies the use of the common definitions, and conse-
quently increases the consistency in which they are used.
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Example Resolved

GKDMR Travel creates encapsulated view models for the following concepts:

* Holidaymaker

* Customer

* Holiday Package
* Booking

e Itinerary

* Invoice

* Payment

Each of these views includes multiple variations of the model for each concept to cover
references, summaries, and queries, as well as the complete definition of the concept.

Known Uses

OMG’s Common Object Request Broker (CORBA) standards defined a set of
encapsulated views that heterogeneous systems can use to integrate their operations.
See http://en.wikipedia.org/wiki/Common_Object_Request_Broker_Architecture and
http://www.corba.org.

For the travel industry, the OpenTravel Alliance provides standardized XML mes-
sages for exchanging information between organizations working in the travel industry,
so this seemed a reasonable starting point. See http://www.opentravel.org.

Related Patterns

The concept beads pattern provides an excellent starting point for encapsulated views.

Unifying Context e

Context

An organization is looking to improve the methods it uses to develop and integrate IT
systems into its operations.


http://en.wikipedia.org/wiki/Common_Object_Request_Broker_Architecture
http://www.corba.org
http://www.opentravel.org
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Problem

An organization needs to unify operations that have been independent in the past.
When two organizations integrate either by merger or partnership, they often dis-

cover there are at least two ways of doing anything and a confusing inconsistency in the

terminology used by each of the formerly independent units. If the integration is to reap

its intended benefits, the teams need to quickly reconcile their terminology and inte-

grate/rationalize their systems.

These common definitions include terminology, concepts, policies, and processes.

Example

GKDMR Travel recently created a partnership with another holiday company that
wanted to advertise GKDMR Travel’s holidays in its brochure. This broadened the
potential audience for GKDMR Travel’s holidays but meant it needed to use the inter-
faces provided by its business partner. Although both organizations are in the travel
industry, there are considerable differences in the terminology that each used to describe
its customers and services.

Forces

* The most confusion caused when two different sources of models are brought
together is when the same term is used in each, but it has a different meaning.

* Often the level of granularity and the style of modeling can be different when
two models from different sources are compared. This means mapping directly
between the models is hard.

Solution

Create a common information model that maps existing terminology and defini-
tions to a set of definitions that represents a canonical view of the subject area.

Models created by different groups of people tend to use different terminology,
levels of granularity, and patterns within the structures. As such, mapping between them
directly is often very difficult. The unifying context common information model uses
a semantic model to act as a lingua franca to show how the concepts in two models
relate to one another. Figure 3.9 shows an example of this structure. The concepts from
the semantic model are shown in gray (labeled “Linking Model Concept”). Each of
these concepts has a dotted line relationship to each of the elements in the models being
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mapped that has the same meaning. Some of the concepts in the semantic model may
only be present in one model, or appear in multiple places in the models. Not only does
this modeling effort create understanding of how two models relate, but it also shows
where there are gaps, duplication, and discrepancies in either model.

-
.
& ~

|:| Linking Model Concept

Concept from First Model

:l Concept from Second Model
Figure 3.9 Existing models linked by the unifying concepts

Consequences
Benefits:

* The unifying context common information model provides an important com-
munication vehicle when two teams are trying to work together for the first time.

* It highlights areas were mapping and normalization would be required and where
mediations and transformations will need to be implemented.
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Liabilities:
* If either model is changing, then the mapping needs constant maintenance.

* The mapping model may need to include semantic relationships, such as when
generalizations and specializations of a particular concept of the models being
mapped are at different levels of granularity.

* Although this pattern helps in understanding, it does not in itself address the
structural and value-based issues that may need to be resolved at the logical and
physical models.

Example Resolved

GKDMR Travel and its business partner agreed to base the canonical definition on the
terminology used by the OpenTravel Alliance.* This organization provides standardized
XML messages for exchanging information between organizations working in the travel
industry, so this seemed a reasonable starting point. The team extracted all the key con-
cepts from the OpenTravel’s standard message sets and modeled its key attributes and
relationships. These models were verified with the business partner. Then each organi-
zation mapped its messages to the OpenTravel messages. The result was a clear defini-
tion of how the terminology and APIs defined by the business partner maps to GKDMR
Travel’s definitions. Figure 3.10 shows an example mapping.

Profil Terminology from the
rofile OpenTravel Alliance Standard
7 N
s 7 ~ N
7 N
~ AN
7 N
7 N
e N
Z 7 > N
Holiday
Traveler
v Maker

Terminology from Terminology from
the new business partner GKDMR Travel

Figure 3.10 Example of a mapping between two model concepts using a canonical definition

4. OpenTravel Alliance, http://www.opentravel.org
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With this initial mapping in place, it is then possible to verify that the valid values for
the equivalent terms are compatible, and to reveal where there are missing concepts in
GKDMR Travel’s common information model.

Known Uses

* In a service-oriented architecture implementation, this style of common infor-
mation model can be used to show the relationship between a canonical message
format and the application-specific message formats used by each of the service
providers and service requestors.

* For organizations involved in mergers and acquisitions, this style of common
information model can be used to show the relationships between terminology,
processes, and systems from each of the original organizations.

Related Patterns

The concept beads pattern or continuous fabric pattern provides a good basis for the
canonical form of the model.

Combining the Patterns

The structural patterns for a common information model are designed to be complemen-
tary. A common information model for an organization that is performing a significant
transformation is eventually going to include all the structural patterns in its contents,
although these are likely to be added over time.

The concept beads are always a good starting point. Then, depending on your busi-
ness priorities, you may consider adding

* Encapsulated views for a systems integration or mobile project

* Continuous fabric for a data warehouse or big data project

* Unifying context to link together different divisions within an organization—or
to link internal definitions with industry standards
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Whichever pattern you use, the common information model should express just the
aspects of information meaning, structure, and use that the stakeholders want to govern.
It should make it clear where the consumers need to follow the guidelines and where
they are free to innovate.

Summary

In this chapter we have covered the common structural patterns for a common informa-
tion model. These patterns are

* Common information model: Generic pattern for a common information
model.

* Concept beads: Simple modeled elements for teams with low experience in
using a common information model; it’s a good starting point for any common
information model initiative.

* Continuous fabric: Includes models that show how the information managed by
the organization is linked together to form a single linked structure of concepts.

* Encapsulated views: Creates multiple small collections of linked and related
concepts that can be used for request and response parameters on interfaces.

* Unified context: Used to link information models from different sources or
organizations. It focuses on showing where concepts from one set of models
map to synonym concepts in another set of models.

Chapter 4, “Modeling Best Practices,” takes all this information to the next level and
describes the process of creating, managing, and consuming artifacts for the common
information model.
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